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Maximum Marks: 486



INSTRUCTIONS:



Instructions to the Candidates 1.



2.



This Test Booklet consists of 150 questions. And Bonus 12 questions. Use Blue/Black ball Point Pen only for writing particulars. Use Pencil for all responses in OMR sheet. This Question Paper consists of 4 parts (i) Part–1 → Physics (40 questions) (ii) Part–2 → Chemistry (40 questions) (iii) Part–3 → (a) English Proficiency (15 questions) → (b) Logical Reasoning (10 questions) (iv) Part–4 → Mathematics (45 questions) And in Bonus Section there is 12 questions of MPC



2.



For each correct answer 3 Marks will awarded and for each wrong answer 1 Mark will be deducted.



3.



Attempt all questions.



4.



In case you have not darkened any bubble you will be awarded 0 mark for that question.



5.



Use of calculator/logarithmic table is not permitted.



Don’t write / mark your answers in this question booklet. If you mark the answers in question booklet, you will not be allowed to continue the exam. NAME: ENROLLMENT NO.:
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PART I: PHYSICS 1.



2.



The velocity v (in cm/sec) of a particle is given in terms of time (in sec) by the relation v= at + the dimensions of a,b and c are (A)= a L2= ,b T,c = LT 2



2 (B) = a LT= ,b LT,c = L



(C)= a LT −2= ,b L,c = T



(D)= a L,b = LT,c = T2



b ; t+c



If a body covers one –third distance at speed v1 , next one third at speed v 2 and last one third at speed v 3 , then its average speed will be (A)



v1v 2 + v 2 v 3 + v 3 v1 v1 + v 2 + v 3



(B)



v1 + v 2 + v 3 3



(C)



v1v 2 v 3 v1v 2 + v 2 v 3 + v 3 v1



(D)



3v1v 2 v 3 v1v 2 + v 2 v 3 + v 3 v1



3.



A body falls freely from the top of a tower. It covers 36% of the total height in the last second before striking the ground level. The height of the tower is (A) 50 m (B) 75 m (C) 100 m (D) 125 m



4.



Block A weighing 100 kg rest on a block B and is tied with a horizontal string to the wall at C. Block B weighs 200 kg. The coefficient of friction between A and B is 0.25 and between B and the surface is 1/3. the horizontal force P necessary to move the block



(



the block B should be g = 10m / s2



(A) 1150 N 5.



6.



)



(B) 1250 N



(C) 1300 N



(D) 1420 N



If the period of vibration of tuning fork depends on the density ‘d’ Young’s modulus of its material ‘Y’ and length of its prongs ‘L’. The necessary formula for it using units and dimensions method is given by 1/2 1/2 1/2 –1/2 2 3/2 3/2 –3/2 –3/2 (B) Ld Y (C) L d Y (D) Ld Y (A) Ld Y



  A vector Q has a magnitude of 8 is added to the vector P which lies along the X–axis. The resultant  of these two vectors is a third vector R which lies along the Y–axis and has a magnitude twice that of   P . The magnitude of P is 6 8 12 16 (B) (C) (D) (A) 5 5 5 5 Space for rough work
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7.



At any instant a projectile is moving with velocity u in a direction making an angle α with horizon. After what time the direction of motion turns through an angle θ? u ucos θ u sin θ u (B) (C) (D) (A) gcos(θ − α ) gsin(θ − α ) gcos(θ − α ) gsin(θ − α )



8.



A person standing on the floor of an elevator drops a coin. The coin reaches the floor of the elevator in a time t 1 if the elevator is stationary and in time t 2 if it is moving uniformly. Then (B) t 1 < t 2 (C) t 1 > t 2 (A) t 1 = t 2 (D) t 1 < t 2 or t 1 > t 2 depending on whether the lift is going up or down.



9.



A ball of mass m moving with a velocity u rebounds from a wall. The collision is assumed to be elastic(rebounds with same speed) and the force of interaction between the ball and wall varies as shown in the figure. Then the value of F0 is



mu / T (C) 4 mu / T (A)



10.



11.



F



F0



(B) 2 mu / T (D)



mu / 2T



A block A is placed over a long rough plank B of same mass as shown in figure. The plank is placed over a smooth horizontal surface. At time t = 0, block A is given a velocity v 0 in horizontal direction. Let v 1 and v 2 be the velocities of A and B at time t. Then choose the correct graph between v 1 or v 2 and t.



0.5T



A



(D) zero



v0



B



A body of mass m was slowly pulled up the hill by a force F which at each point was directed along the tangent of the trajectory. All surfaces are smooth. Find the work performed by this force. (A) mgl (B) mgl (C) mgh



t



T



m



F



h



l



Space for rough work
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12.



A particle P is moving in a circle of radius a with a uniform speed u , C is the centre of the circle and AB is a diameter. The angular velocity of P about A and C are in the ratio: (A) 1:1 (B) 1:2 (C) 2:1 (D) 4:1



13.



A simple pendulum is oscillating with an angular amplitude 90°. If the direction of resultant acceleration of the bob is horizontal at a point where angle made by the string with vertical is  1   1   1  1 (B) cos−1   (C) sin−1  (D) cos−1  (A) sin−1     3 3  3  3



14.



A balloon of mass M is stationary in air. It has a ladder on which a man of mass m is standing. If the man starts climbing up the ladder with a velocity v relative to ladder, the velocity of balloon is



mv downwards  M  m mv (D) downwards M   m



m v upwards M mv (C) upwards M   m



(B)



(A)



15.



The photo electric threshold of tungsten in 2300 Å. The energy of the electrons ejected from the surface by ultraviolet light of wavelength 1800 Å is (A) 0.15 eV (B) 1.5 eV (C) 15 eV (D) 150 eV



16.



A compound pendulum consists of a uniform rod of length L of negligible mass. A body of mass m 1 = m is fixed at the lower end and a body of mass m 2 = 2 m is fixed exactly in the middle of the rod as shown in figure. The horizontal velocity v that must be given to mass m 1 to rotate the pendulum to the horizontal position OC is (A) 2



17.



2gL 3



(B) 2 gL



(C)



2gL



(D)



gL



R is 3 removed from the disc. The moment of inertia of the remaining disc about an axis perpendicular to the plane of the disc and passing through O is: 40 37 2 2 2 2 (B) MR (C) 10 MR (D) MR (A) 4 MR 9 9 From a circular disc of radius R and mass 9M, a small disc of radius



Space for rough work
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18.



A uniform metre stick of mass M is hinged at one end and supported in a horizontal direction by a string attached to the other end. What should be the initial acceleration of the stick if the string is cut? (A) 3/2 g rad/sec



2



(B) 3g/4 rad/sec



2



(C) 3g rad/sec



2



(D) 4g rad/sec



2



o



19.



A particle of mass ‘m’ is projected at time t = 0 from a point P with a speed v o at an angle of 45 to the horizontal. The magnitude of the angular momentum of the particle about the point P at time t = v o /g is mv 30 mv 30 mv 30 (B) (C) (D) none of these (A) 4 2g 2 2g 2g



20.



An equilateral prism of mass m rests on a rough horizontal surface with coefficient of friction µ. A horizontal force F is applied on the prism as shown in fig. If the coefficient of friction is sufficiently high so that the prism does not slide before toppling, the minimum force required to topple the prism is (A)



21.



(B)



3



mg 4



(C)



µmg



(D)



3



µmg 4



There is a spherical shell of mass M and radius R, the required energy to double its radius is (A)



22.



mg



GM 2 R



(B)



3GM 2 2R



(C)



GM 2 4R



(D)



GM 2 2R



If the ratio of lengths, radii and Young’s modulii of steel and brass wires in the figure are a, b and c respectively. Then the corresponding ratio of increase in their lengths would be:



2a 2c (A) b



(B)



3a 2b 2c



(C)



2ac b2



(D)



3c 2ab 2



23.



When the capillary tube is lowered into water, the mass of water raised in the tube, above the outside water level is 5 gm. If the radius of the tube is doubled, the mass of water that rises in the capillary tube above the outside water level is (A) 1.25 gm (B) 5 gm (C) 10 gm (D) 20 gm



24.



On centigrade scale the temperature of a body increases by 30 degrees. The increase in temperature on Fahrenheit scale is (A) 50° (B) 40° (C)30° (D)54° Space for rough work
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C



P



25.



B



Pressure versus temperature graph of an ideal gas is as shown in figure. corresponding density (ρ) versus volume (V) graph will be



D A T



C



P



P



P



C



B,C



B



P



D



D



A



A,D



A



V



V



(A)



B



C



A



D



B



(B)



V



(C)



V



(D)



26.



The intensity of radiation emitted by the Sun has its maximum value at a wavelength of 510 nm and that emitted by the North Star has the maximum value at 350 nm. If these stars behave like black bodies then the ratio of the surface temperature of the Sun and the North Star is (A) 1.46 (B) 0.69 (C) 1.21 (D) 0.83



27.



Two identical point charges are placed at a separation of . P is a point on the line joining the charges, at a distance x from any one charge. The field at P is E. E is plotted against x for values of x from close to zero to slightly less than . Which of the following best represents the resulting curve? (B)



(A) E



E



↑



↑



O



x→



O







(C)







(D) E



E



↑



↑



O



28.



x→



x→



O







x→







A long string with a charge of λ per unit length passes through an imaginary cube of edge a. The maximum flux of the electric field through the cube will be (A)



λa ε0



(B)



2 λa ε0



(C)



6λa ε0



(D)



3 λa ε0



Space for rough work
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29.



A dielectric of dielectric constant 3 fills up three fourths of the space between the plates of a parallel plate capacitor. The percentage of energy stored in the dielectric is (A) 25%



(B) 50%



(C) 75%



(D) 100% 5µF



30.



In the shown network, charges on capacitors capacitances 5 µF , 3 µF in steady state will be (A) 15 µC, 15 µC, (B) 15 µC, 5 µC, (C) 5 µC, 15 µC, (D) 5 µC, 5 µC,



of 1Ω



3µF



10 V



31.



3Ω



2Ω



Find the emf and internal resistance of a single battery which is equivalent to a combination of three batteries as shown in figure. (A) 20 V, 5 Ω (B) 13 V, 2 Ω (C) 9 V, 2 Ω (D) 2 V, 3 Ω



4Ω



10 V 6V



2Ω



1Ω



4V



2Ω



d



32.



33.



×××××××××× ×××××××××× ×××××××××× ×××××××××× ×××××××××× B



A particle of mass m and charge q is projected with a speed θ v into a region having a perpendicular magnetic field B as shown in figure. Find the angle of deviation of the particle if d mv is equal to 2qB π π π π (A) (B) (C) (D) 2 4 3 6 A current i is uniformly distributed over the cross section of a long hollow cylindrical wire of inner radius R 1 and outer radius R 2 . Magnetic field B varies with distance r from the axis of the cylinder as B



B



r



r



(A) 34.



B



B



(B)



r



(C)



r



(D)



A moving coil galvanometer of resistance 100 ohms shows full-scale deflection when a current of 100 micro ampere passes current of 100 micro ampere passes through it. If it is intended to show full scale deflection when a current of one milli-ampere passes through it, the value of shunt resistance induces, to be connected to the galvanometer is (A) 9/4 (B) 10/3 (C) 100/9 (D) 900/7 Space for rough work
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35.



36.



In a uniform magnetic field B, a wire in the form of a semicircle of radius r rotates about the diameter of the circle with an angular frequency ω. The axis of rotation is perpendicular to the field. If the total resistance of the circuit is R, the mean power generated per period of rotation is ( πr 2 ωB)2 ( πrωB)2 ( πr 2 ωB)2 πr 2 ωB (A) (B) (C) (D) 8R 8R 2R 2R A Solenoid S1 is placed inside another solenoid S2 as shown. The radii of inner and outer solenoids are r1 and r2 respectively and the



S2



S1



number of turns per unit length are n1 and n2 respectively. For ' l ' length of each solenoid. Find the mutual inductance (A) m o n1n2 pr1r2 37.



(C) m o n2 2 pr2 2 l



(D) m o n1n2 pr12 l



An a.c. is given by i = i 1 cos ωt + i 2 sin ωt. The rms current is



i −i i12 + i22 (D) 1 2 2 2 2 2 x  A longitudinal wave is represented by= y x 0 sin2π  nt −  . The maximum particle velocity will be four λ  times the wave velocity if πx πx (B) λ = 2πx 0 (C) λ = 0 (D) λ = 4πx 0 (A) λ = 0 4 2 (A)



38.



(B) m o n1n2 pr2 2 l



i1 + i2



(B)



i12 + i22



(C)



39.



The particle displacements in a travelling harmonic wave are given by y(x, t) = 2.0 cos 2π(10t – 0.008x + 0.35) where x and y are in centimetres and t is in seconds. What is the phase difference between oscillatory motion at two points separated by a distance of 4 m? (A) 0.2 π (B) 6.4 π (C) 0.6 π (D) 0.8 π



40.



Young’s double slit experiment is carried out by using green, red and blue light, one color at a time. The fringe widths recorded are βG , βR and βB , respectively. Then, (A) βG > βB > βR



(B) βB > βG > βR



(C) βR > βB > βG



(D) βR > βG > βB



Space for rough work
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PART II: CHEMISTRY 41.



Which of the following alcohols will dehydrate most rapidly when treated with H 2 SO 4 ? OH CH3 CH OH CH3 C CH3 (D) CH 3 – (A) CH 3 CH 2 OH (B) (C) CH 2 CH 2 CH 2 OH CH3 CH3



42.



Which of the following is the best procedure to make isopropylmethylether using the Williamson method ? (B) CH 3 CH 2 CH 2 I + CH 3 ONa (A) CH 3 CH 2 CH 2 ONa + CH 3 I (D) CH 3 I + (CH 3 ) 2 CHONa (C) CH 3 ONa + (CH 3 ) 2 CHBr



43.



Reaction of CH 3 COOH with , CH 3 CH 2 MgBr yields : (A) an alkene (B) an ester (C) an alkane



(D) a tertiary alcohol



In Cr2O72− every Cr is linked to (A) Two O atoms (B) Three O atoms



(D) Five O atoms



44.



(C) Four O atoms



45.



The atomic numbers of vanadium (V), chromium (Cr), manganese (Mn) and iron (Fe) are 23, 24, 25 and 26 respectively. Which one of these may be expected to have the highest second ionization enthalpy? (A) V (B) Cr (C) Mn (D) Fe



46.



Which one of the following is the correct statement ? (A) B2H6 .2NH3 is known as inorganic benzene’ (B) Boric acid is a protonic acid (C) Beryllium exhibits coordination number six (D) Chlorides of both beryllium and aluminium have bridged chloride structures in solid phase



47.



On strong heating lead nitrate gives (A) PbO, NO, O2



(B) PbO, NO, NO2



(C) PbO2 , PbO, NO2



(D) PbO, NO2 , O2



48.



Among LiCl, BeCl2 , MgCl2 and RbCl, the compound with greatest and least ionic character, respectively are (C) RbCl and MgCl2 (D) MgCl2 and BeCl2 (A) LiCl and RbCl (B) RbCl and BeCl2



49.



Molecular shapes of SF 4 , CF 4 and XeF 4 are (A) The same, with 2, 0 and 1 lone pair of electrons respectively (B) The same with 1, 1 and 1 lone pair of electrons respectively (C) Different with 0, 1 and 2 lone pairs of electrons respectively (D) Different with 1, 0 and 2 lone pairs of electrons respectively Space for rough work
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50.



Which of the following is correct about the reaction, 3NaCIO → NaCIO 3 + 2NaCl? (A) It is a disproportionation (B) Oxidation number of Cl decreases as will as increases in this reaction (C) This reaction is used for the manufacture of halates (D) All of these



51.



Which of the following oxides is amphoteric in character? (B) SiO 2 (C) CaO (A) SnO 2



(D) CO 2



Which of the following is most soluble in water ? (B) MgF 2 (C) CaF 2 (A) BeF 2



(D) BaF 2



Which one of the following noble gas is not found in atmosphere? (A) Kr (B) Rn (C) Ne



(D) Ar



52.



53.



54.



The most unlikely representation of resonance structures of p-nitrophenoxide ion is -



O



O



+ N



O



-



+ N



(B)



(A)



O



-



O



O



+ N



O



(C)



-



+ N



O



(D) -



O



-



O



O



-



O



55.



Identify the wrong statement in the following (A) Chlorofluorocarbons are responsible for ozone layer depletion (B) Greenhouse effect is responsible for global warming (C) Ozone layer does not permit infrared radiation from the sum to reach the earth (D) Acid rain is mostly because of oxides of nitrogen and sulphur



56.



Which of the following acids has the smallest dissociation constant? (B) FCH 2 CH 2 COOH (C) BrCH 2 CH2COOH (A) CH 3 CHFCOOH



57.



Among the following, the least stable resonance structure is: + O + N (B) (A) O



(C)



+



+ N



O (D)



+



O



+



(D) CH 3 CHBrCOOH



+ N



O



O



+ N



O



O



Space for rough work
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58.



The reactivities of the carbonyl compounds formaldehyde (I), acetaldehyde (II) and acetone (III) towards nucleophiles decreases in the order (A) I > II > III (B) III > II > I (C) II > I > III (D) III > I > II



59.



The IUPAC name of the compound CH 3 – CH = CH – CH = CH – C ≡ C – CH 3 is (A) 4, 6 – octadien - 2 – yne (B) 2, 4 – octadien – 6 – yne (C) 2 – octyn – 4, 6 – diene (D) 6 – octyn – 2, 4 – diene



60.



Tertiary alkyl halides are practically inert to S N mechanism because of: (A) Insolubility (B) Instability (C) Inductive effect (D) Steric hinderance



61.



The following equilibria are given   N 2 + 3H 2   2NH 3 K 1



2



  N 2 + O 2   2NO



K2



  H 2 + ½ O 2   H2O K3 The equilibrium constant of the reaction   2NH 3 + 5/2 O 2   2NO + 3H 2 O in terms of K 1 , K 2 and K 3 is 2 3 (A) K 1 K 2 /K 3 (B) K 1 K 3 /K 2 (C) K 2 K 3 /K 1



(D) K 1 K 2 K 3



62.



  For the reaction, CaO(s) + CO 2 (g)   CaCO 3 (s) + 180 kJ. The quantity of CaO in the closed vessel could be increased by (B) removing some of CO 2 (A) adding more CaCO 3 (C) lowering the temperature (D) reducing the volume of vessel



63.



(CH 3 ) 3 C MgCl on reaction with D 2 O produces (B) (CH 3 ) 3 OD (A) (CH 3 ) 3 CD



64.



65.



66.



(C) (CD 3 ) 3 CD



(D) (CD 3 ) 3 OD



dil H SO



alc. KOH 2 4 → B. Here A and B are C 2 H 5 Cl   → A  (B) C 2 H 4 , C 2 H 5 OH (C) C 3 H 8 , C 2 H 5 OH (A) C 2 H 6 , C 2 H 5 OH



(D) C 2 H 2 , C 2 H 5 OH



Which of the following weighs more at NTP? (B) One litre of H 2 (A) One litre of O 2



(D) One litre of Cl 2



(C) One litre of N 2



A hydrocarbon of formula C 6 H 10 absorbs only one molecule of H 2 upon catalytic hydrogenation. Upon ozonolysis the hydrocarbon yields, H H



O C CH2 CH2 CH2 CH2 C O The hydrocarbon is: (A) Cyclohexane (B) Benzene



(C) Cyclohexene



(D) cyclopentene
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67.



The behaviour of a real gas is usually depicted by plotting compression factor Z (= pV m /RT = V real /V ideal ) verses p at a constant temperature. At low temperature and low pressures, Z is usually less than one. This fact can be explained by van der Waals equation when (A) the constant a is negligible and not b (B) the constant b is negligible and not a (C) both the constants a and b are negligible (D) both the constants a and b are not negligible



68.



Given the bond energies of N ≡ N, H – H and N – H bonds as 945, 436 and 391 KJ, mole respectively, the enthalpy of the reaction N 2 (g) + 3H 2 (g)  → 2NH 3 (g) is (A) –93 KJ (B) 102 KJ (C) 90 KJ (D) 105 KJ



69.



Which of the following poisonous gases is formed when chloroform is exposed to light and moist air? (A) Mustard gas (B) Phosgene (C) Chlorine (D) Carbon monoxide



70.



Which does not give NH 3 on treatment with water? (C) Mg 3 N 2 (A) AlN (B) CaCN 2



71.



–1



(D) Ca(CN) 2



Tautomerism is not exhibited by (A)



CH = CH OH



O



(C)



(B)



O



O



O



(D)



O



O



72.



One among the following is an aromatic compound? (A) cyclopropenyl anion (B) cycloheptatrienyl cation (C) cyclopentadienyl cation (D) cyclopentadienyl radical



73.



CH 2 = CHCl reacts with HCl to form: (B) CH 3 – CHCl 2 (A) CH 2 Cl – CH 2 Cl



74.



(C) CH 2 = CHCl.HCl



Which one of the following is the smallest in size? 3– 2– – (A) N (B) O (C) F



(D) None of these



+



(D) Na



75.



0.5 mole of a gas (Mol. wt. 80) occupies 11.2 litres at STP. The volume occupied by 0.25 mole of a lighter gas (Mol. wt. 20) at STP will be (A) 5.6 litre (B) 16.8 litre (C) 11.2 litre (D) 22.4 litre



76.



At 27 C the ratio of rms velocities of ozone to oxygen is (B) 4 / 3 (C) 2 / 3 (A) 3 / 5



(D) 0.25



The number of lone pair of electrons present on Xe in XeF 2 is (A) 3 (B) 4 (C) 2



(D) 1



77.



o
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78.



The most stable carbanion among the following is (A)



79.



(B)



CH2



(C)



H3CO



CH2



(D)



O 2N



CH2



The reaction quotient (Q) for the reaction   N 2 (g) + 3H 2 (g)   2NH 3 (g) is given by Q = (A) Q < K C



80.



CH2 CH2



[NH3 ]2



. The reaction will proceed from right to left if [N2 ][H2 ]3 (B) Q > K C (C) Q = 0 (D) Q = K C



The solubility product of CaF 2 is 1 x 10 –5 –4 (B) 1 x 10 (A) 5 x 10



–10



. Its solubility in 0.01M CaCl 2 solution is –5 –4 (C) 1 x 10 (D) 5 x 10



PART III: (a) ENGLISH PROFICIENCY I) SELECT THE WORD OR(SYNONYM) THAT IS MOST CLOSELY SIMILAR IN MEANING TO THE KEY WORD: 81. REPROBATE (A) Fashionable (B) unprincipled (C) orthodox (D) lively 82.



83.



84.



85.



CHOLERIC (A) congenial



(B) fearless



(C) cautious



(D) bad tempered



OBSTREPEROUS (A) noisy



(B) tasty



(C) lavish



(D) steep



PALPABLE (A) over-excited



(B) obvious



(C) unpredictable



(D) cleverness



IMPASSIVELY (A) impatiently



(B) respectively



(C) without emotion



(D) rudely



II) SELECT THE WORD OR PHRAE THAT CONVEYS THE OPPOSITE MEANING (ANTONYM) AS THE KEY WORD 86. RECTITUDE (A) Non-adherence to procedure (B) dishonesty (C) untidiness (D) disrespect 87.



LACONIC (A) verbose



(B) insipid



(C) cumbersome



(D) vague
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88.



89.



90



DISDAIN (A) praise



(B) equivocate



(C) salvage



(D) turbulence



OBLITERATE (A) devastate



(B) perpetuate



(C) clear



(D) uncomplicated



INSOLENCE (A) futuristic



(B) respectfulness



(C) tolerance



(D) aptitude



III) FIND WHICH PART OF THE SENTENCE HAS AN ERROR 91. (A) He was (B) acquitted from (C) the charges



(D) No error



92.



(A) He told me



(D) No error



93.



(A) The two brothers have never been (C) to each other



(B) on good terms (D) No error



94.



(A) She denied



(C) she did not



95.



(A) It has been unbearable hot (C) the last two months



(B) the same old story



(B) that



(C) in great details



(D) commit the crime



(B) for (D) No error



(b) LOGICAL REASONING (96 – 98): Find the next term of the series 96. 3241, 4249, 5257, 6265, 7273, …..? (A) 8271 (B) 8371 97.



98.



(C) 8281



(D) 8381



43, 103, 173, 253, 343, 443, ? (A) 453 (B) 553



(C) 543



(D) 653



D, F, H, K, N, P, R, U, ? (A) W (B) Y



(C) X



(D)Z



(C) VTRP



(D) VUSQ



(C) 78



(D) 82



(99 – 100): Find the ‘?’ 99. ACFJ : ZXUQ : : EGJN : ? (A) DBYU (B) VTQM 100.



101.



9 : 80 : : 7 : ? (A) 48



(B) 50



Which number is like the given set of numbers? 11, 7, 13 (A) 9



(B) 17



(C) 12



(D) 25
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(102 – 105): Find the odd one out 102. (A) PRT (B) MOQ



(C) GEC



(D) TVX



103.



(A) 8 – 27



(B) 125 – 216



(C) 343 – 512



(D) 1009 – 1331



104.



(A) 13 – 21



(B) 19 – 27



(C) 15 – 23



(D) 16 – 24



105.



(A) 8



(B) 27



(C) 216



(D) 343



PART IV: MATHEMATICS 106.



107.



A person writes letters to his 5 friends and addresses the corresponding envelopes. Number of ways in which the letters can be placed in the envelope, so that at least two of them are in the wrong envelopes, is (A) 1 (B) 2 (C) 118 (D) 119



α β  If   is to be square root of two rowed unit matrix then α, β and γ should satisfy the relation  γ −α  2 2 2 2 (A) 1 + α + βγ = 0 (B) 1 – α – βγ = 0 (C) 1 – α + βγ = 0 (D) α – βγ + 1 = 0 3



2



108.



Family of lines x(a + b) + y = 0 where a and b are roots of the equation x – 3x + x + 1 = 0 and [a + b] = 1 (where [.] denotes the greatest integer function) such that it intercepts a triangle of area A with coordinate axes then A max is 1 1 (C) 2 (D) (A) 1 (B) 2 4



109.



If f: R → R and f: R → R are given by f(x) = |x| and g(x) = [x] for each x ∈ R, then {x ∈ R : g(f(x)) ≤ f(g(x))} = (A) Z ∪ (–∞, 0) (B) (–∞, 0) (C) Z (D) R



110.



Let y = ln (1 + cos x) , then the value of



2



(A) 0



(B)



2 1 + cos x



d2 y 2 + y / 2 equals 2 dx e 4 (C) (1 + cos x )



(D)



−4



(1 + cos x )



2



π/3



111.



The value of



∫



x cos ec 2 x dx



π/4



π



12 3 π



π



(3



)



(B)



(



)



(D) none of these



1 3 3 − 4 + ln   2 2 1 3 (C) 3 3 − 2 + ln   2 12 3 2



(A)



12 3



(3



)



1 2 3 − 4 + ln   2 3
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2



3



2



2



112.



If one root of ax + bx + c = 0 be square of the other, then the value of b + ac + a c is (A) 3abc (B) –3abc (C) 0 (D) none of these



113.



In a triangle ABC, ∠C = 0), then (A) a + b = c



114.



π A B 2 . If tan   and tan   are the roots of the equation ax + bx + c = 0 (a ≠ 2 2 2 (B) b + c = a



(C) a + c = b



(D) b = c



x/2



If log x a, a and log b x are in G.P., then x = (A) –log (log b a) (C) log a (log e a) – log a (log e n)



(B) –log a (log a b) (D) log a (log e b) – log a (log e a)



115.



If n 1 , n 2 , n 3 , ......, n 100 are positive real numbers such that n 1 + n 2 + n 3 + ...... + n 100 = 20 and k = n 1 (n 2 + n 3 + n 4 ) (n 5 + n 6 + ...... + n 9 ) (n 10 + ...... + n 16 ) ...... (... + n 100 ), then k belongs to (A) (0, 100) (B) (0, 128) (C) (0, 144) (D) none of these



116.



The centre of circle z =



3i − t (t ∈ R) must be 2 + it



 3 (A)  0,   4



(B) (0, 0) n



n



n



 5 (C)  0,   4 n



n



n



(D) none of these n



117.



If n is odd and C 0 < C 1 < C 2 < ..... < C r > C r + 1 > C r + 2 > ...... C n , then r = n n −1 n−2 (B) (C) (D) none of these (A) 2 2 2



118.



Which of the following expression is divisible by 1225 2n 2n 2n (B) 6 – 35n + 1 (C) 6 – 35n (A) 6 – 35n – 1



2n



(D) 6 – 35n + 1



119.



The number of values of ‘k’, for which the system x = 2y + kz = 1, 2x = ky + 8z = 3 does not have a solution, is (A) 0 (B) 1 (C) 2 (D) infinite



120.



Let the 9 different letters A, B, C, ...... I ∈ {1, 2, 3, ...... 9}, then the probability that product (A – 1)(B – 1) ..... (I – 9) is even number will be 1 1 (B) (C) 1 (D) 0 (A) 2 4



121.



A pair of unbiased dice are rolled together till a sum of either 5 or 7 is obtained. The probability that 5 comes before 7 is 2 3 4 (B) (C) (D) none of these (A) 5 5 5 Space for rough work
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122.



In a triangle ABC, if sin 10A + sin 10B + sin 10C = λ sin 5A sin 5B sin 5C, then the value of λ is (A) 1 (B) 2 (C) 4 (D) 8



123.



If tan θ – cot θ = a and sin θ + cos θ = b, then (b – 1) (a + 4) is equal to (A) 2 (B) –4 (C) ±4 (D) 4



124.



2



2



2



 π π In the interval  − ,  the equation log sin θ (cos 2θ) = 2 has  2 2 (A) no solution (B) a unique solution (C) two solutions



(D) infinitely many solutions



125.



From an aeroplane vertically over a straight horizontally road, the angles of depression of two consecutive mile stones on opposite sides of the aeroplane are observed to be α and β, then the height in miles of aeroplane above the road is tan α tan β tan α + tan β cot α + cot β tan α ⋅ tan β (B) (C) (D) (A) cot α + cot β tan α ⋅ tan β tan α ⋅ tan β tan α + tan β



126.



The solution of sin x – sin 2x = ± –1



(A) ± 127.



1 3



–1



(B) ±



1 4



π is 3 (C) ±



3 2



In a triangle ABC, if b + c = 2a and ∠A = 60°, then ∆ABC is (A) scalene (B) equilateral (C) isosceles



(D) ±



1 2



(D) right angled



128.



A line passing through origin and is perpendicular to two given lines 2x + y + 6 = 0 and 4x + 2y – 9 = 0, then the ratio in which the origin divides this line is (A) 1 : 2 (B) 2 : 1 (C) 4 : 3 (D) 3 : 4



129.



The circles x + y = 9 and x + y – 12y + 27 = 0 touch each other. The equation of their common tangent is (A) 4y = 9 (B) y = 3 (C) y = –3 (D) x = 3



130.



Two parallel tangents to a given circle are cut by a third tangent at the points A and B. If C be the centre of the given circle, then ∠ACB (A) depends on the radius of circle (B) depends on the centre of circle (C) depends on the slopes of three tangents (D) is always constant



131.



2



2



2



2



a  2 The equation of the normal at the point  ,a  to the parabola y = 4ax, is 4  (A) 4x + 8y + 9a = 0 (B) 4x + 8y – 9a = 0 (C) 4x + y – a = 0 (D) 4x – y + a = 0 Space for rough work
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2



132.



PQ is a double ordinate of the parabola y = 4ax. The locus of the points of trisection of PQ is 2 2 2 2 (B) 9x = 4ay (C) 9y + 4ax = 0 (D) 9x + 4ay = 0 (A) 9y = 4ax



133.



The position of the point (1, 3) with respect to the ellipse 4x + 9y – 16x – 54y + 61 = 0 will be (A) outside the ellipse (B) on the ellipse (C) on the major axis (D) on the minor axis



134.



Number of points on hyperbola



2



2



2



x2 y2 = 1 from where mutually perpendicular tangents can be − a2 b2



2



drawn to circle x + y = a (A) 2 (B) 3 135.



lim 1 + ( cos x ) π x→



cos x



2



(C) 4



(D) infinite



(C) e



(D) 4



2



 is equal to 



2



(A) does not exist 136.



Let f(x) = (A)



137.



3 4



(B) 1



g(x) when x ≠ 0 and f(0) = 0. If g(0) = g′(0) = 0 and g′′(0) = 17, then f′(0) = x 1 17 17 (B) − (C) (D) 3 2 2



f(h) − f(0) has some finite non-zero value, then h (A) f is continuous and derivable at x = 0 (B) f is continuous but not derivable at x = 0 (C) f may be discontinuous at x = 0 (D) none of these If f is an even function such that lim



h →0



3



138.



A point is moving along the curve y = 27x. The interval in which the abscissa changes at slower rate than ordinate, is (A) (–3, 3) (B) (–∞, ∞) (C) (–1, 1) (D) (–∞, –3) ∪ (3, ∞)



139.



The value of m for which the area of the triangle included between the axes and any tangent to the m m curve x y – b is constant, is 1 3 (B) 1 (C) (D) 2 (A) 2 2



140.



1 2 log (x + 1), then f(x) is 2 (A) increasing for x > 0 only (C) increasing for all real x Let f(x) = x –



(B) decreasing for x < 0 only (D) decreasing for all real x
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141.



Let f(x) = ∫ x



sin x



(A) 0



2 π π (1 + x cos x . ln x + sin x) dx and f   = , then the value of (f(π)) is 2 4 (B) π (C) 2π (D) 3π



4



142.



If



∫ f(x) dx= 4 and



−1



∫ ( 3 − f(x)) dx=



∫ tan



−1



−1



145.



146.



(B) π 3



(C)



(D) none of these



21 π 5



(D)



π 4



2



The order and degree of the differential equation (B) 1, 2



(C) log x –



d2 y = dx 2



x =k y3



 dy  1+    dx 



3



(D) log xy – y = k



2



(C) 2, 2



is (D) 2,



1 2



  If x and y are two non-collinear vectors and ABC is a triangle with sides a, b, c satisfying (20a –     15b) x + (15b – 12c) y + (12c – 20a) ( x × y ) = 0. Then ∆ABC is (A) an acute angled



147.



(C) –5



The solutions of (x – y )dx + 3xy dx = 0 is x y3 (A) log x + (B) log x + =k y x



(A) 4, 2



is



2  x  −1  x + 1   2  + tan  x  dx is  x + 1  



(A) 2π 144.



∫ f(x) dx 2



(B) –3 3



The value of



7 , then the value of



2



(A) 2 143.



−1



4



(B) an obtuse angled



(C) a right angled



(D) isosceles



  If p,q,r are mutually perpendicular vectors, where



                    3 (p + q + r ) , then the p = q = r and p × {( x − q) × p} + q × {( x − r ) × q} + r × {( x − p ) × r } =0 . If x = λ value of λ is (A) 4 (B) 5 (C) 6 (D) 8 Space for rough work
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148.



x−5 y−7 z+3 x−8 y−4 z−5 The equation of the plane in which the lines = = lie is and = = 4 4 −5 7 1 3 (A) 17x – 47y – 24z + 172 = 0 (B) 17x + 47y – 24z + 172 = 0 (C) 17x + 47y + 24z + 172 = 0 (D) 17x – 47y + 24z + 172 = 0 3



149.



150.



5



m −n 1m −n 1m −n + ...... ∞ = +  +   m+n 3m+n 5  m + n  m n (B) loge   (A) loge   n   m



m−n (C) loge   m+n



a+b b+c –1 –1 , b, are in A.P., then a , b, c are in 1 − ab 1 − bc (A) A.P (B) G.P (C) H.P



(D)



1 m loge   2 n



If



(D) none of these



BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



A plane mirror is moving with velocity 4iˆ + 5ˆj + 8kˆ . A point object in front of the mirror moves with a velocity 3iˆ + 4ˆj + 5kˆ . Here, k is along the normal to the plane mirror and facing toward the object. The velocity of the image is (B) 3iˆ + 4ˆj + 11 kˆ (A) – 3iˆ + 4ˆj + 5kˆ



152.



(D) 7iˆ + 9ˆj + 11 kˆ 450



o



In the figure shown, for an angle of incidence of 45 at the top surface, what is the minimum refractive index for total internal reflection at the vertical face?



2 +1 2 (C) 1 / 2



(A)



153.



(C) – 3iˆ + 4ˆj + 11 kˆ



Air



µ



(B)



3 2



(D)



2 +1



A glass sphere of radius R = 10 cm is kept inside water. A point object O is placed at 20 cm from A as shown. Find the position and nature of the image when seen from other 3 4 side of the sphere. (Given µg = and µ w = ). 2 3 (A) a. 200 cm, virtual (B) 100 cm, real (C) 100 cm, virtual



(D) 300 cm, virtual
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154.



A thin convergent glass lens (µ g = 1.5) has a power of +5.0 D. When this lens is immersed in a liquid of refractive index µ l it acts as a divergent lens of focal length 100 cm. The value of µ l must be (A) 4/3 (B) 5/3 (C) 5/4 (D) 6/5



155.



The equilibrium constant for the reaction 1   SO 3 (g)   SO 2 (g) + O 2 (g) 2 –2 is K c = 4.9 x 10 . The value of K c for the reaction   2SO 2 (g) + O 2 (g)   2 SO 3 (g) –2 –2 (A) 9.8 x 10 (B) 4.9 x 10 (C) 416



156.



157.



–1



–3



–1



The kinetic energy of two moles of N 2 at 27°C is (R = 8.324 JK mol ) (A) 5491.6 J (B) 6491.6 J (C) 7491.6 J



(D) 8882.4 J



–2   The value of K p for the reaction 2H2 S ( g)   2H2 ( g) + S2 ( g) is 1.2 x 10 at 1065°C. The value of



K c is : –2 (A) < 1.2 x 10 158.



(D) 2.40 x 10



(B) > 1.2 x 10



–2



(C) 1.2 x 10



–2



(D) 0.12 x 10



–2



The heat of reaction for : C10H8 ( s ) + 12O2 ( g)  → 10CO2 ( g) + 4H2 O (  ) at constant volume is –1228.2 kcal at 25°C. The heat of reaction at constant pressure and same temperature is : (A) –1228.2 kcal (B) –1229.3 kcal (C) –1232.9 kcal st



nd



(D) –1242.6 kcal



44



159.



If the 21 and 22 7 (A) 8



terms in the expansion of (1 – x) are equal, then x = 8 7 (B) − (C) − (D) none of these 8 7



160.



A man has 3 pairs of black socks and 2 pairs of brown socks kept together in a box. If the dressed hurriedly in the dark, the probability that after he has put on a black sock, he will then put on another black sock is 2 1 2 3 (B) (C) (D) (A) 3 3 5 15



161.



The expression cos (A – B) + cos B – 2 cos (A – B) cos A cos B is (A) dependent on B (B) dependent on A and B (C) dependent on A (D) independent of A and B



162.



The reflection of the curve xy = 1 in the line y = 2x is the curve 12x + rxy + sy + t = 0, then the value of r is (A) –7 (B) 25 (C) –175 (D) none of these



2



2



2



2
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2.
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2.



For each correct answer 3 Marks will awarded and for each wrong answer 1 Mark will be deducted.



3.



Attempt all questions.



4.
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5.
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PART I: PHYSICS 1.



2.



v  The position of a particle at time t is given by the relation= x ( t )  0  1 − c −αt , where v 0 is a α constant and α > 0. The dimensions of v 0 and α are respectively



(



(A) M0L1T −1 and T −1



(B) M0L1T 0 and T −1



(C) M0L1T −1 and LT −1



(D) M0L1T −1 and T



The acceleration of a particle starting from rest, varies with time according to the relation A =−aω2 sin ωt . The displacement of this particle at a time t will be



(



)



1 aω2 sin ωt t 2 2 (C) aω sin ωt (A) −



3.



)



(B) aω sin ωt (D) a sin ωt



The graph between the displacement x and time t for a particle moving in a straight line is shown in figure. During the interval OA,AB,BC and CD, the acceleration of the particle is



(A) (B) (C) (D)



OA + – + –



AB 0 0 0 0



BC + + – –



CD + 0 + 0



4.



A uniform rope of length  lies on a table . If he coefficient of friction is µ, then the maximum length 1 of the part of this rope which can overhang from the edge of the table without sliding down is 1 µ µ 1 (B) (C) (D) (A) µ+1 1+ µ µ −1 µ



5.



Work done in time t on a body of mass m which is accelerated from rest to a speed v in time t1 as a function of time t is given by (A)



1 v 2 m t 2 t1



(B) m



v 2 t t1



2



(C)



1  mv  2   t 2  t1 



(D)



1 v2 2 m t 2 t12
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6.



7.



a



b



c



A gas bubble from an explosion under water oscillates with a period T proportional to p d E where p is static pressure, d is density of water, E is the total energy of the explosion. The values of a, b and c respectively are 5 −1 −1 −5 1 1 1 5 −1 5 1 1 (B) (C) , , (D) , , (A) , , , , 6 2 3 6 2 3 2 6 3 6 2 3



  If a1 and a2 are two non collinear unit vectors and if     (a1 − a2 )(2a1 + a2 ) is (A) 2 (B) 3/2 (C) 1/2



  a1 + a2 = 3 , then the value of (D) 1



8.



A boy throws a ball upwards with velocity v 0 = 20 m/s. The wind 2 imparts a horizontal acceleration of 4 m/s to the left. The angle θ at which the ball must be thrown so that the ball returns to the boy’s hand 2 is (g = 10 m/s ) –1 –1 –1 –1 (A) tan (1.2) (B) tan (0.2) (C) tan (2) (D) tan (0.4)



9.



A block of mass m is placed on a smooth wedge of inclination θ. The whole system is accelerated horizontally so that the block does not slip on the wedge. The force exerted by the wedge on the block has a magnitude (A) mg (B) mg/cos θ (C) mg cos θ (D) mg tan θ



10.



In an imaginary atmosphere, the air exerts a small force F on any particle in the direction of the particle’s motion. A particle of mass m projected upward takes a time t 1 in reaching the maximum height and t 2 in the return journey to the original point. Then (B) t 1 > t 2 (C) t 1 = t 2 (A) t 1 < t 2 (D) the relation between t 1 and t 2 depends on the mass of the particle



11.



System shown in the figure is released from rest. Pulley and spring is massless and friction is absent everywhere. The speed of 5 kg block when 2kg block leaves the contact with ground is (take force constant of string = K = 40 N/m and g = 10 m/s2) : (A) 2



(B) 2 2



(C) 4 2



(D)



2



5kg



2kg
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12.



A particle of mass ‘m’ is moving in a circular path of radius ‘r’ such that its centripetal acceleration a C 2 2 is varying with time as a C = K rt where K is a constant. What is power delivered to the particle by the forces acting on it. 2 2 2 2 2 2 2 (B) m K r t (C) m K t r (D) m K r t (A) m K r t



13.



A thin uniform rod of length L is bent at its mid point as shown in the figure. The distance of centre of mass form the point ‘O’ is



(A)



14.



L  cos 2 2



(B)



L  sin 4 2



(C)



L  cos 4 2







(D)



L  sin 2 2



Two blocks of masses 2 kg and 1 kg respectively are tied to the ends of a string which passes over a light frictionless pulley. The masses are held at rest at the same horizontal level and then released. The distance transversed by centre of mass in 2 seconds is ( g  10 m s 2 ) (A) 1.42 m (C) 3.12m



(B) 2.22 m (D) 3.33m



15.



A body of mass m 1 strikes a stationary body of m 2 . If the collision is elastic, the fraction of kinetic energy transmitted by the first body to second body is m1 m2 2m1 m2 4m1 m2 2m1 m2 (B) (C) (D) (A) m1 + m2 m1 + m2 (m1 + m2 )2 (m1 + m2 )2



16.



A car of mass m is initially at rest on the boat of mass M tied to the wall of dock through a massless, inextensible string. The car accelerates from rest to velocity v 0 in times t 0 . At t = t 0 the car applies brake and comes to rest relative to the boat in negligible time. Neglect friction between the boat and water; the time ‘t’ at which boat will strike the wall is  L  L(M + m) LM (B) t 0 + (C) (A) t +   mv 0 mv 0  v0 



(D) none of these
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17.



18.



Three identical uniform rods, each of length  , are joined to form a rigid equilateral triangle. Its radius of gyration about an axis passing through a corner and perpendicular to the plane of the triangle is    3 (B) (C) (D) (A)  2 2 2 3



  For a conical pendulum, LP − LO is equal to (B) mv sin θ (D) mv tan θ



(A) mv (C) mv cos θ



19.



Four particles of masses m, 2m, 3m and 4m are placed at the corners of a square of side length a. The gravitational force on a particle of mass m placed at the centre of the square is (A) 4 2 Gm2 a



20.



2



(B)



3 2Gm 2 a2



(C)



2 2Gm 2 a2



(D)



A constant force Fo is applied on a uniform elastic string placed



L



over a smooth horizontal surface as shown in figure. Young’s modulus of string is Y and area of cross-section is S. The strain produced in the string is (A)



21.



22.



Fo Y S



(B)



Fo SY



(C)



2Gm 2 a2



Fo



Fo 2SY



(D)



Fo Y 2S



The pressure of the gas in a cylindrical chamber is P 0 . The vertical force exerted by the gas on its hemispherical end is 2 2 (B) 4P 0 πr (A) P 0 r 2 2 (D) P 0 πr (C) 2P 0 πr



The figure shows vertical sections of four wings A ,B, C and D. Which wing will experience maximum up lift? (A) A (B) B (C) C (D) D



A



C



r



gas



B



D
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0



23.



A pendulum clock runs fast by 5 seconds per day at 20 C and goes slow by 10 seconds per day at 0 35 C. It shows correct time at a temperature of 0 0 0 0 (B) 25.0 C (C) 30.0 C (D) 33.0 C (A) 27.5 C



24.



An ideal gas undergoes a cyclic process as shown in the given P-T diagram, where AC is adiabatic. The process is also represented by



(A) 25.



(B)



(C)



(D)



Two Carnot engines ‘A’ and ‘B’ are operated in succession. The first one, A receives heat from a source at T1 = 800 K and rejects to a sink at T2 K . The second engine B receives heat rejected by the first engine and rejects to another sink at T3 = 300 K . If the work outputs of two engines are equal, then the value of T2 is (A) 100 K



(B) 300 K



(C) 550 K



(D) 700 K



26.



Two bodies A and B are placed in an evacuated vessel maintained at a temperature of 27°C. The temperature of A is 327°C and that of B is 227°C. The ratio of heat loss from A and B is about (A) 2 : 1 (B) 1 : 2 (C) 4 : 1 (D) 1 : 4



27.



An electron of mass me , initially at rest, moves through a certain distance in a uniform electric field in time t1 . A proton of mass mp , also, initially at rest, takes time t2 to move through an equal distance



t in this uniform electric field. Neglecting the effect of gravity, the ratio 2 is nearly equal to



(A) 1



 mp 1/2  (B)   me 



 m 1/2  (C)  e   mp 



t1



(D) 1836
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28.



Three concentric metallic spherical shells of radii R, 2R, 3R, are given charges Q1 , Q2 , Q3 respectively. It is found that the surface charge densities on the outer surfaces of the shells are equal. Then, the ratio of the charges given to the shells, Q1 : Q 2 : Q3 , is (A) 1 : 2 : 3



29.



(B) 1 : 3 : 5



(C) 1 : 4 : 9



(D) 1 : 8 : 18



The potential difference across the capacitor of 2µF is (A) 10 V (B) 60 V (C) 28 V (D) 56 V



3µF 2µF



6µF 3µF



70V



30.



31.



A parallel plate capacitor of capacitance C to connected to a battery and is charged to a potential difference V. Another capacitor of capacitance 2C is similarly charged to a potential difference 2V. The charging battery is now disconnected and the capacitors are connected in parallel to each other in such a way that the positive terminal of one is connected to the negative terminal of the other. The final energy of the configuration is 3 9 35 (C) (D) CV 2 (A) zero (B) CV 2 CV 2 2 2 6 The charge on 6 µF capacitor is



(A) 10 µC 32.



(B) 20 µC



(C)



10 µC 3



(D) 30 Ω



Find the current through the battery just after the switch is closed.



40 µC 3



2µF



60 Ω 30 Ω



+ K



31.



(A) 0.18 A (B) 0.25 A The charge on 6 µF capacitor is



33.



(C) 0.3 A



(D) 0.45 A



10 µC 3 Find the current through the battery just after the switch is closed. (A) 0.18 A (B) 0.25 A (C) 0.3 A



(A) 10 µC 32.



9V



(B) 20 µC



The equivalent resistance between the terminals P and Q of infinite network as shown in the figure is (A) R (B) (1 + 3)R (C) (2 + 3)R



(D)



(C)



40 µC 3



(D) 0.45 A R



R



R



P R



R



(D) infinite Q



R



R



R
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34.



A particle having mass m and charge q is released from the origin in a region in which electric field   ˆ and magnetic field are given by B B= = E0kˆ . Find the component of velocity of the particle in o j and E z–direction at the instant t = (A)



35.



E0 2B0



(B)



πm 2B0 q 3 E0 2B0



(C)



E0 3 B0



(D)



A long straight metal rod has a very long hole of radius a drilled parallel to rod axis at a distance c from the axis of the rod as shown in the figure. If the rod carries a current i. The magnetic field on the axis of the rod is



(A)



µ 0 Ia 2 2π c b 2 − a 2



(



)



(B)



2μ0 Ia2



πc ( b2 − a2 )



(C)



μ0 Ia2



πc ( b2 − a2 )



E0 B0



a c



b



(D)none of these



0



36



A tangent galvanometer shows a deflection 45 when 10mA current passes through it. If the horizontal component of the earth’s field is 3.6 × 10−5T and radius of the coil is 10cm. The number of turns in the coil is (A) 5700 turns (B) 57 turns (C) 570 turns (D) 5.7 turns



37.



A non conducting ring having charge q uniformly distributed over its circumference is placed on a 2 rough horizontal surface. A vertical time varying magnetic field B = 4t is switched on at time t = 0. Mass of the ring is m and radius is R. The ring starts rotating after 2 seconds. The coefficient of friction between the ring and the table is 4qmR 2qmR 8qR qR (B) (C) (D) (A) g g mg 2mg



38.



Two concentric and coplanar circular coils have radii a and b (>> a) as shown in figure. Resistance of the inner coil is R. Current in the outer coil is increased from 0 to i, then the total charge circulating the inner coil is



(A)



µ0 π ia2 2Rb



(B)



µ0 ia2 2R



(C)



µ0 ia πb2 2a R



(D)



b a



µ0 ib 2πR
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V1



39.



In the given figure, which voltmeter will read zero voltage at resonant frequency ω rad/sec? (B) V 2 (A) V 1 (C) V 3 (D) V 4



V2



V3



L



R



C V4



E=Eosinωt



40.



–4



A stretched string of length 1 m, fixed at both ends, having a mass of 5 x 10 kg is under a tension of 20 N. It is plucked at a point situated at 25 cm from one end. The string would vibrate with a frequency of (A) 400 Hz (B) 100 Hz (C) 200 Hz (D) 256 Hz



PART II: CHEMISTRY 41.



Hg2+ / H+ Ph



C



C



CH3



(W); H2O



(W) is



(Major)



O



OH O



(A)



(B)



Ph



Ph



(C)



(D)



Ph



CH3



CH3 42.



OH Ph CH3



CH3



Which of the following complex is an outer orbital complex : (A) Ni (NH3 )6 



2+



(B) Mn ( CN)6   



4−



(C) Co (NH3 )6   



43.



Which of the following is Hofmann mustard oil reaction? (A) Reaction of primary amine with CHCl 3 (B) Reaction of primary amine with CHCl 3 + KOH (C) Reaction of primary amine with CS 2 + HgCl 2 (D) Reaction of aromatic amine with iodoform



44.



When heated, ammonium carbamate decomposes as follows: NH4 COONH2 ( s )  2NH3 ( g) + CO2 ( g)



3+



(D) Ru (NH3 )4 Cl6 



4−



At a certain temperature, the equilibrium pressure of the system is 0.318 atm K p for the reaction is: (A) ( 0.106 ) × 0.212 2



(B) ( 0.212 ) × 0.106 2



(C)



0.318 2 × ( 0.318 ) 2



(D) None of these
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45.



NH,



N



N;



H,



O (z) (x) (y) The correct order of decreasing basic strength of x, y and z is : (A) x > y > z (B) x > z > y (C) y > x > z



(D) y > z > x



46.



The activation energy for a reaction is 9.0 kcal / mol. The increase in the rate constant when its temperature is increased from 298K to 308K is (A) 10% (B) 63% (C) 50% (D) 40%



47.



Butyne on reaction with hot alkaline KMnO 4 gives (B) CH 3 CH 2 COOH (A) CH 3 CH 2 CH 2 COOH (D) CH 3 CH 2 COOH + HCOOH (C) CH 3 CH 2 COOH + CO 2 Arrange the following in the decreasing order of reactivity towards electrophilic substitution is



48.



(II)



(I)



49.



II>III> IV>I



(B)



(IV)



(III)



OH (A)



NO2



CH3



CH3



CH3



OH



II>III>I>IV



(C)



III>II>IV>I



(D)



I>III>IV>II



Anti Markownikov addition takes place in which of the following reactions (C H CO) O



2 5 2 2 (A) CH 3 CH = CH 2 + HBr  →



Peroxide



(B) CH 2 = CH –CH 2 Cl + HCl  →



Peroxide



(C) CH 2 = CH - CH 2 OH + HCl  → Peroxide



(D) CH 2 = CH - CH 2 CH 2 CH 2 CH 2 OH + HCl  → 50.



Which of the following liquid pairs shows a positive deviation from Raoults Law ? (A) Water –hydrochloric acid (B) Benzene–Methanol (C) Water–Nitric acid (D) acetone–chloroform



51.



The freezing point of the solution containing 0.3 gm of acetic acid in 30 gm of benzene is lowered by –1 0.45°C, then the van’t Hoff factor is (K f for benzene = 5.12 K kg mol ). (A) 1/2 (B) 3/4 (C) 1/4 (D) 1/3



52.



Which of the following reactions of xenon compounds is not feasible ? (B) 3XeF 4 + 6H 2 O → 2Xe + XeO 3 + 12 HF + 1.5 O 2 (A) XeO 3 + 6HF → XeF 6 + 3H 2 O (D) XeF 6 + RbF → Rb[XeF 7 ] (C) 2XeF 2 + 2H 2 O → 2Xe + 4HF + O 2 Space for rough work
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53.



54.



Which of the following metals is leached by cyanide process ? (A) Ag (B) Na (C) Al



Match the lists I and II and pick the correct matching from the codes given below: List I List II (a) Peroxy acetyl nitrate (1) Acid rain (b) Polycyclic aromatic hydrocarbons (2) Global warming (c) Oxides of S and N (3) Photochemical smog (d) IR active molecules like CO 2 , CH 4 (4) Carcinogens



(A) (B) (C) (D) 55.



(D) Cu



a 3 1 4 2



b 4 3 3 1



c 1 4 2 3



d 2 2 1 4



Identify P and Q in the following series of reactions. P + dil.H2SO4 → Brown colour vapours turning (KI+starch) paper blue ∆ P  → Q( g ) + R ( g ) (A) NaOH,O2



R is a liquid at room temperature. (B) NH4NO2 ,N2



(C) NH4 OH,N2



(D) NO2 ,O2



56.



A compound MX2 has observed and normal molar masses 65.6 and 164 respectively. Calculate apparent degree of ionization of MX2 . (A) 75% (B) 85% (C) 65% (D) 25%



57.



Choose the CORRECT STATEMENT(S) (i) A 50 ml solution of pH=1 is mixed with a 50 ml solution of pH=2. Then pH of the mixture will be nearly 1.26 (given log5.5 = 0.74) (ii) He is used to dilute oxygen in the gas cylinders used by deep sea divers for respiration (iii) In case ∆H =+ ve, ∆S =− ve a reaction is impossible at any temperature (iv) Decreasing order of size of ions: O−2 > Mg+2 > Al+3 (A) i, ii & iii (B) ii,iii & iv (C) i, iii & iv



58.



(D) i, ii, iii & iv



The unit cell of a metal ‘M’ (molar mass 27gm mole −1 ) has an edge length of 405 pm. Its density is 2.7 gm cm3 . The cubic unit cell is (A) f.c.c. (B) b.c.c.



(C) primitive



(D) end centred
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59.



A certain gas effuses out of two different vessels A and B. A has a circular orifice while ‘B’ has a square orifice of length of the side equal to the radius of the orifice of vessel ‘A’. The ratio of rate of diffusion of the gas from vessel ‘A’ to that from vessel ‘B’ is (B) 1: π (C) 1: 1 (D) 3 : 2 (A) π : 1



60.



A salt is formed when a weak acid of dissociation constant 10−4 and weak base of dissociation constant 10−5 are mixed. The pH and degree of hydrolysis of salt solution are (A) 5, 1% (B) 7, 12% (C) 6.5, 0.3% (D) 5.5, 0.6%



61.



The enthalpy of combustion at 25°C of H2 , cyclohexane and cyclohexene are −241 , −3920 and



−3800kJ mole −1 respectively. The heat of hydrogenation of cyclohexene is (A) −121kJ Mole−1 (B) +121kJ Mole−1 (C) −242kJ Mole−1 (D) +242kJ Mole−1 62.



Match the lists I and II and pick the correct matching from the codes given below List-I (complex) List-II (geometry & magnetic moment) (A)  Ag ( CN)2 



−



(B) Cu ( CN)4 



3−



(C) Cu ( CN)6   



(2) Linear and zero



4−



(D) Cu (NH3 )4  (E) Fe ( CN)6 



(1) Square planar and 1.73 B.M



(3) Octahedral and zero



2+



(4) Tetrahedral and zero



4−



(5) Octahedral and 1.73 B.M.



(A) A-2 ; B-4 ; C-5 ; D-1 ; E-3 (C) A-1 ; B-3 ; C-4 ; D-2 ; E-5 63.



(B) A-5 ; B-4 ; C-1 ; D-3 ; E-2 (D) A-4 ; B-5 ; C-2 ; D-1 ; E-3



K sp of SrF2 in water is 8 × 10−10 . The solubility of SrF2 in 0.1 M NaF aqueous solution is (A) 8 × 10−10 M



(B) 2 × 10−3 M



(C) 2.71× 10−10 M



(D) 8 × 10−8 M



64.



16.0 g of a radioactive substance is reduced to 0.50 g after 1 hour. The half-life of the radioactive substance is (A) 15 minutes (B) 10 minuites (C) 12 minutes (D) 20 minutes



65.



Choose the correct statement? (A) Finely divided silver on reaction with PCl 5 gives AgCl and PCl 3 (B) pyrophosphoric acid (H 4 P 2 O 7 ) has 2 P-O-P bonds (C) White phosphorous is obtained by heating red phosphorous at 573K in an inert atmosphere for several days (D) Among all oxides of N, only NO is neutral while the rest are acidic Space for rough work
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66.



An element was burnt in limited supply of air to give an oxide ‘a’ which on treatment with water gives an acid ‘b’. Acid ‘b’ on oxidation gives ‘c’ which gives yellow precipitate with AgNO 3 solution, ‘a’ is (B) SO 2 (C) NO 2 (D) SO 3 (A) P 4 O 6



67.



For a dilute solution containing 2.5g of a non–volatile non–electrolyte solute in 100g of water, the elevation in boiling point at 1 atm pressure is 2°C. Assuming concentration of solute is much lower than the concentration of solvent, the vapour pressure (mm of Hg) of the solution is (take K b =0.76 K –1 kg mol ) (A) 724 (B) 798 (C) 816 (D) 658



68.



Match the following column–I (Pair of compounds) with column –II (reagent used to distinguish the compounds) Column – I Column – II (A) Methanol and ethanol (1) Tollen’s test (B) Acetaldehyde and Acetone (2) Iodoform test (C) Aniline and N, N–dimethyl 1-butanamine (3) Baeyer’s reagent (D) Ethane and Ethene (4) Isocyanide test Correct matching is (A) A → 1 ; B → – 2 ; C → 3 ; D → 4 (B) A → 2 ; B → 1 ; C → 4; D → 3 (C) A → 4 ; B → 3; C → 2; D → 1 (D) A → 4 ; B → 3 ; C → 1 ; D → 2



69.



For a hypothetical reaction A + B→ product, following data is given. –1 –1 S.NO Conc. of A (mole/litre) Rate of the reaction (Mol. Lit . sec ) –4 1 0.0025 15 x 10 –4 2 0.0075 5 x 10 –4 3 0.0225 1.67 x 10 The order of reaction w.r.t. A is (A) – 1 (B) –2 (C) +1 (D) +2



70.



Which of the following statements is true for NO and NO ? + + (B) Bond length in NO is equal to that in NO (A) Bond length in NO is greater than in NO + (D) Bond length is unpredictable (C) Bond length in NO is greater than NO



71.



+



H O+



3 A → X+Y



H O+



3 B → X+Z



H O+



3 C → X + X. Then the correct statement(s) regarding above disaccharides A, B, C and their hydrolysis products is/are : (i) ‘A’ is reducing sugar and Y is galactose (ii) ‘B’ is non reducing sugar and ‘z’ is fructose (iii) ‘C’ is reducing sugar and ‘X’ is Glucose (A) i and ii only (B) ii and iii only (C) i and iii only (D) i, ii & iii
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72.



73.



–3 . In the solution, the value of  Ag+  is 4 x 10   – mole/lit. The value of [Cl ] to precipitate AgCl from this solution should be greater than –8 –12 (B) 7.2 x 10 mole/litre (A) 4.5 x 10 mole/litre –3 –7 (D) 4.5 x 10 mole/litre (C) 4 x 10 mole/litre



At 100°C, the solubility product of AgCl is 1.8 x 10



Match the following Column – I (Colloid) (A) Cloud (B) Milk (C) Blood (D) Gem stones The correct matching is a b c d (A) I II III IV (B) III IV I II (C) III I IV II (D) III IV II I



–10



(I) (II) (III) (IV)



Column – II (Characteristics) Dispersed phase is albuminoid Solid sol Dispersed phase is water Emulsion



74.



The wrong statement about K 2 Cr 2 O 7 is (A) It is used in leather industry (B) Acidified K 2 Cr 2 O 7 act as oxidant (C) Cr2O72− converts into CrO24− in acidic medium (D) The chromate ion is tetrahedral whereas the dichromate ion consists of two tetrahedral units sharing one corner, with Cr–O–Cr bond angle of 126°



75.



Molar conductance of electrolytes at infinite dilution in H 2 O at 25°C of KCl, KNO 3 , HCl, CH 3 COONa and NaCl are 149.9, 145, 426.2, 91 and 126.5 Scm mol respectively. Calculate the λ using appropriate values. (A) 217.5 (B) 390.7 (C) 552.7 (D) 517.2 2



76.



–1



0



CH 3 COOH



How fast is an electron moving if it has a wave-length equal to the distance it travels in one second? (A)



h m



(B)



m h



(C)



h p



(D)



h 2 ( kE )
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77.



If NaOH is titrated with HCl, variation of conductance (y-axis) with addition of HCl (x-axis) will be (A)



(B)



(C)



(D)



78.



The chemical composition of the slag formed during the smelting process in the extraction of copper is (B) FeSiO 3 (C) Cu FeS2 (D) Cu2 S + FeO (A) Cu2 O + FeS



79.



Which of the following does not undergo aldol condensation ? (B) CCl3 CHO (C) C6H5 CH2 CHO (A) ClCH2 CHO



80.



(D) None



A chloride in acid solution decolourises acidified KMnO4 and gives a grey precipitate with HgCl2 . It could be (B) PbCl4 (C) SnCl2 (D) SnCl4 (A) PbCl2



PART III: (a) ENGLISH PROFICIENCY I) SELECT THE WORD OR PHRASE THAT IS MOST CLOSELY OPPOSITE IN MEANING TO THE KEY WORD: 81. REFRACTORY (A) Refreshing (B) burdensome (C) privileged (D) manageable 82.



83.



84.



85.



ADROIT (A) Deterred



(B) skillful



(C) foolish



(D) awkward



PALLIATE (A) Apologize



(B) hesitate



(C) wait impatiently



(D) worsen



VILLIFY (A) sing the praise of (C) regard with distrust CONDIGN (A) Unavoidable



(B) show satisfaction with (D) welcome with glee



(B) unsatisfactory



(C) unguarded



(D) undeserved
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II) SELECT THE WORD OR PHRAE THAT CONVEYS THE SAME MEANING (SYNONYM) AS THE KEY WORD 86. PENITENCE (A) Retribution (B) submission (C) confinement (D) repentence 87.



88.



89.



90.



SKIRMISH (A) Fight



(B) contact



(C) enimity



(D) relations



OSTENTATION (A) Protruding



(B) wealthy



(C) decorative



(D) showy



OBTUSE (A) Difficult



(B) interfering



(C) blunt



(D) concealed



MELEE (A) Kindness



(B) brawl



(C) simple song



(D) primitive dance



III) FIND WHICH PART OF THE SENTENCE HAS AN ERROR 91.



The environment in which A



companies operating today is undergoing frenetic changes. B C D



92.



There A



have B



93.



Neither the A



head constable B



94.



Every A



95.



Playing the A B



been heavy C



nor other policemen is C



leaf and every flower proclaim B harmonium and C



rainfall yesterday. D



the C



injured. D



glory of God. D



singing are difficult. D Space for rough work
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(b) LOGICAL REASONING Directions (96 – 98): In each of the following questions, a number series is given with one term missing. Choose the correct alternative that will continue the same pattern and replace the question mark in the given series. 96.



97.



98.



17, 71, 38, 83, 39, _______ (A) 93 (B) 92



(C) 91



(D) 90



3, 15, 35, 63, 99, ______ (A) 120 (B) 143



(C) 144



(D) 101



5, 17, 37, 65, 101, _______ (A) 144 (B) 145



(C) 120



(D) 121



Directions (99 – 101): In each of the following questions, various terms of an alphabet series are given with one term is missing as shown by (?). Choose the missing term out of the given alternatives. 99.



100.



101.



OPQ, WXY, ?, RST, EFG (A) HIJ (B) IJK



(C) JKL



(D) KLM



MNO, VWX, ?, RST, EFG (A) IJK (B) JKL



(C) KLM



(D) LMN



DEFG, LMNO, XYZA, FGHI, ? (A) OPQR (B) PQRS



(C) QRST



(D) RSTU



Directions (102 – 103): In each of the following letter series, some of the letters are missing which are given in that order as one of the alternatives. Choose the correct alternative,. 102.



103.



104.



105.



ab_baabc_aabc_abcb_ (A) bcaa (B) cbaa



(C) aacb



(D) abaa



aa_bb_aa_abbbb_a (A) bbaa



(C) baba



(D) abab



111 : 110001 : : 1001 : ? (A) 1100001 (B) 1100100



(C) 1010001



(D) 1001001



172 : 199 : : 292 : : ? (A) 334



(C) 327



(D) 346



(B) aabb



(B) 321
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PART IV: MATHEMATICS 106.



x9 / 2



∫



1 + x11



dx is



)



(



2 log x 7 / 2 + x 7 + 1 + c 11



(A)



(B)



(C) 2 1 + X11 + c 107.



108.



109.



110.



112.



(D) none of these



The area bounded by the curve xy – 3x – 2y – 10 = 0, x-axis and straight lines x = 3, x = 4 is (A) 16 log 2 – 13 (B) 16 log 2 – 3 (C) 16 log 2 + 3 (D) none of these



x π e x / 2 sin  +  dx = 2 4 (A) 2π (B) eπ



∫



2π



0



(C) 0



(D) 2 2



2



The area enclosed by the curve 3x + 5y = 32 and y = |x – 2| is 33 23 17 (B) (C) (A) 2 2 2



d2 y –2x = e is dx 2 e−2x (B) + cx + d 4



(D) none of these



The solution of the equation



e−2x 4



(A) 111.



1 x11 + 1 +c log 11 2 x −1



(C)



e−2x + cx 2 + d 4



If x, 1, z are in A.P., and x, 2, z are in G.P, the x, 4, z are in (A) A.P (B) G.P (C) H.P



n If C r =   , then r 



n



∑ ( −1) r =1



r −1



(D)



(D) none of these



Cr = r n



(A) 0 9



113.



C4 10 If C6 11 C8 (A) 4



(B) 1 9



C5 10 C7 11 C9



1 −2x e + cx 3 + d 4



(C)



1 ∑ r =1 r



n



(D)



∑ r =1



( −1)



r −1



r



10



Cr Cr + 2 = 0, then the value of r is equal to 12 Cr + 4 11



(B) 5



(C) 6



(D) 7
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114.



115.



C A 1 B 2 Let A, B and C are the angles of a plain triangle and= . Then tan is equal to tan = ,tan 2 2 3 2 3 7 2 1 2 (A) (B) (C) (D) 9 9 3 3     π x3 x5 x2 x3 Number of values of x satisfying the equation tan−1  x − + − ⋅ ⋅ ⋅ ⋅  + cot −1  x + + + ⋅ ⋅ ⋅ ⋅ = 4 16 2 4     2 for 0 < |x| < 2, is (A) 0 (B) 1 (C) 2 (D) 3



116.



If α and β, α and γ, α and δ are the roots of the equations, ax + 2bx + c = 0, 2bx + cx + a = 0 and cx 2 + ax + 2b = 0 respectively, where a, b and c are positive real numbers, then a + a = (A) –1 (B) 0 (C) abc (D) a + 2b + c



117.



If α and β are roots of the equation ax + bx + c = 0, then roots of the equation a(2x + 1) – b(2x + 1)(3 2 – x) + c(3 – x) = 0 are 2α + 1 2β + 1 3α + 1 3β + 1 2α + 1 2β + 1 (B) (C) (D) none of these (A) , , , α−3 β−3 α−2 β−2 α−2 β−2



118.



The sum to infinity of a decreasing G.P, with the common ratio x such that |x| < 1; x ≠ 0 given that the 1 and the ratio of third term to the square of the second ratio of the fourth term to the second term is 16 1 term is is 9 (A) 6 (B) 12 (C) 18 (D) 24



119.



z is complex number satisfying |z – 3| ≤ 4 and |ωz – 1 – ω | = a (where ω is complex cube root of unity) then (A) 0 ≤ a ≤ 2 (B) 0 ≤ a ≤ 8 (C) 2 ≤ a ≤ 8 (D) 2 ≤ a ≤ 4



120.



The number of ways to give 16 different things to three persons A, B, C so that B gets 1 more than A and C gets 2 more than B, is 16! 16! (B) 4! 5! 7! (C) (D) none of these (A) 3!5!8! 4!5!7!



121.



C 0 C r + C 1 C r + 1 + C 2 C r + 2 + ...... + C n – r C n = , where C r = C r ( 2n )! n! n! (B) (C) (A) (n − r )! (n + r )! (n − r )! ( −r )! (n + r )!



122.



2



2



2



2



2



2



n



(D) none of these



A and B are two given matrices such that the order of A is 3 × 4, if A′B and BA′ are both defined then (A) order of B′ is 3 × 4 (B) order of B′A is 4 × 4 (C) order of B′A is 3 × 3 (D) B′A is undefined Space for rough work
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123.



There are 10 persons among whom are A and B who are made to stand in a row in random order. The probability that there is exactly one person between A and B is 4 8 1 1 (B) (C) (D) (A) 45 45 5 210



124.



A box contains tickets numbered 1 to N. n tickets are drawn from the box with replacement. The probability that the largest number on the tickets is k is n



k (A)   N 125.



126.



127.



128.



 k − 1 (B)    N 



n



(C) 0



(D) none of these



If sin θ, tan θ, cos θ are in G.P, then 4 sin θ – 3 sin θ + sin θ = (A) –1 (B) 2 (C) 1 2



4



6



If cos 2x – 3 cos x + 1 =



1 , then x = ( cot 2x − cot x ) ⋅ sin ( x − π )



(A) 2nπ



(B) ( 2n + 1)



π 2



5 (C) nπ + cos−1   2



(D) none of these



(D) no solution



 π Given x + sin y = 2009 and x + 2009 cos y = 2008 where y ∈ 0,  , then [x + y] equals, (where [.]  2 denotes the greatest integer function) (A) 2008 (B) 2009 (C) 2100 (D) 2010 If P is a point on the altitude AD of the triangle ABC such that ∠PBD =



C (A) 2a sin   3



C (B) 2b sin   3



B (C) 2c sin   3



B , then AP is equal to 3 (D) none of these



129.



Locus of the points which are at equal distance from 3x + 4y – 11 = 0 and 12x + 5y + 2 = 0 and which is near the origin is (A) 21x – 77y + 153 = 0 (B) 99x + 77y – 133 = 0 (C) 7x – 11y = 19 (D) none of these



130.



(sin θ, cos θ) and (3, 2) lies on the same side of the line x + y = 1, then θ lies between π π  π  π (B) (0, π) (C)  ,  (D)  0,  (A)  0,  4 2 2      4



131.



If the circles of same radius a and centres at (2, 3) and (5, 6) cut orthogonally, then a = (A) 1 (B) 2 (C) 3 (D) 4 Space for rough work
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2



2



132.



The equation of the diameter of the circle x + y + 2x – 4y – 11 = 0 which bisects the chords intercepted on the line 2x – y + 3 = 0 is (A) x + y – 7 = 0 (B) 2x – y – 5 = 0 (C) x + 2y – 3 = 0 (D) none of these



133.



If the focus of parabola (y – k) = 4(x – h) always lies between the line x + y = 1 and x + y = 3, then (A) 0 > h + k < k (B) 0 < h + k < 1 (C) 1 < h + k < 2 (D) 1 < h + k < 3



134.



The point on parabola 2y = x , which is nearest to the point (0, 3) is  1 (C) (±2, 2) (A) (±4, 8) (B)  ±1,   2



135.



2



2



2 2



(



)



(



)



a2 − b2 a2 b2 (C) 2 + 2 = 2  m n



2



(



)



(



)



a2 + b2  2 m2 (B) 2 − 2 = 2 a b n



a2 − b2  2 m2 (D) 2 + 2 = 2 a b n



2 2



2



2



1 x2 y2 from the + 2 = 1 tangent PQ is drawn. If the point Q be at a distance 2 p a b point P, where ‘p’ is distance of the tangent from the origin, then the locus of the point Q is x2 y2 1 x2 y2 1 x2 y2 1 x2 y2 1 (D) (A) 2 + 2 =+ 1 2 2 (B) 2 − 2 =− 1 2 2 (C) 2 + 2 = − 2 = 2 2 2 2 2 a b ab a b ab a b ab a b ab



136.



At a point P on the ellipse



137.



Let f(x) = log x and g(x) = (A) (–∞, ∞)



139.



2 2



The condition that the straight line x + my = n may be a normal to the hyperbola b x – a y = a b is given by



a2 + b2 a2 b2 (A) 2 − 2 = 2  m n



138.



(D) none of these



x 4 − 2x 3 + 3x 2 − 2x + 2 . The domain of the composite function fog(x) is 2x 2 − 2x + 1 (B) [0, ∞) (C) (0, ∞) (D) [1, ∞)



Which of the following function is an even function ? a x + a− x ax + 1 ax − 1 (B) f(x) = x (C) f(x) = x x (A) f(x) = x −x a −a a −1 a +1



(



)



(D) f(x) = log2 x + x 2 + 1



π π   lim 2x −1  sin x + tan x  is equal to 2 2  



x →∞



(A) 0



(B) 1



(C) π



(D)



π 2



Space for rough work
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140.



141.



 1  The derivative of sec −1  2  w.r.t  2x − 1  (A) 2 (B) 4



(D) –2



 x + 1  x − 1 dy , then the value of will be y = sec −1  + sin−1   x − 1   x + 1  dx     (A) 0



142.



1 is 2 (C) 1



1 − x 2 at x =



(B) 1



(D) −



(C) –1



1 2



1 sin π[x] 4 , Then which one of the following does not Let [x] be the greatest integer function and f(x) = [x] hold good ?



143.



3 2



(A) not continuous at any point



(B) continuous at



(C) discontinuous at 2



(D) differentiable at



If the normal to the curve y = f(x) at the point (3, 4) makes an angle



4 3



3π with the positive x-axis, then 4



f′(3) is equal to (A) –1



(B) −



3 4



(C)



4 3



(D) 1 2



5 are sliding along the curve y = 2x . Let x A and x B be the xdxB coordinate of the ends. At the moment when A is at (0, 0) and B is at (1, 2) the derivative has dx A the value equal to 1 1 1 1 (B) (C) (D) (A) 3 5 8 9



144.



The ends A and B of a rod of length



145.



Number of integral values of b for which the equation (A) 0



(B) 1



x3 − x = b has 3 distinct solutions is 3 (C) 2 (D) 3



Space for rough work
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146.



The solution of dy = cos (2 – y cosec x) dx where y = 2 when x = (A) y = sin x + cosec x (B) y = tan



147.



149.



150.



(C) y =



1 2



sec



x x + 2 cos 2 2



(D) none of these



   ˆ = ˆi − ˆj + 2kˆ and c = xiˆ + ( x − 2 ) ˆj + kˆ . If the vector c lies in the plane of a and b , then Let a = ˆi + ˆj + k,b x equals (A) 1



148.



x x + cot 2 2



π is 2



(B) –4



(C) –2



(D) 0



If the diagonals of a parallelogram are represented by the vectors 3iˆ + ˆj − 2kˆ and ˆi + 3ˆj − 4kˆ , then its area in square units is (B) 6 3 (C) 42 (D) 48 (A) 5 3



x −4 y −2 z−k lies in the plane 2x – 4y + z = 7 is The value of k, such that = = 1 1 2 (A) 7 (B) –7 (C) 4 (D) no real value The value of x satisfying log 3 (5x – 2) – 2 log3 3x + 1 = 1 – log 3 4 is (A) 2 (B) 1 (C) 3



(D) none of these



BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



Equations of two progressive waves at a certain point in a medium are given by y 1 = a sin (ωt + φ 1 ) and y 2 =a sin (ωt + φ 2 ). If amplitude and time period of resultant wave formed by the superposition of these two waves is same as that of both the waves, then φ 1 - φ 2 is: π π 2π π (B) (C) (D) (A) 4 3 3 6



152.



In a Young’s double slit experiment the intensity at a point where the path difference is wavelength of light used) is I. If I 0 denotes the maximum intensity, (A)



3 4



(B)



1 2



(C)



3 2



I Io



λ (λ being the 6



is equal to (D)



1 2



Space for rough work
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153.



A particle revolves in clockwise direction (as seen from point A) in a circle C of radius 1 cm and completes one revolution in 2 sec. The axis of the circle and the principal axis of the mirror M coincide, call it AB. The radius of curvature of the mirror is 20 cm. Then, the direction of revolution (as seen from A) of the image of the particle and its speed is –1 (A) clockwise, 1.57 ms –1 (B) clockwise, 3.14 ms –1 (C) anti clockwise, 1.57 ms –1 (D) anti clockwise, 3.14 ms



154.



An object placed in front of a concave mirror of focal length 15 cm produces a virtual image, which is twice the size of the object. The position of the object is (A) – 5.5 cm (B) – 6.5 cm (C) – 7.5 cm (D) – 8.5 cm



155.



Gas a 2



N2 1.39



O2 1.36



(lit atmmol ) −2



NH 3 4.17



CH 4 2.253



The gas that has highest critical temperature ? (B) N 2 (A) O 2 156.



(C) NH 3



(D) CH 4



−



– In the equation 4M + 8CN + 2H 2 O + O 2 → 4 M ( CN)2  + 4OH− identify the metal ‘M’. (A) copper (B) Iron (C) Gold (D) zinc



157.



D



The kinetic energies of equal weights of, H 2 CH 4 , O 2 and SO 2 are plotted with temperature. Then ‘C’ represents



C



KE



B



(B) CH 4 (D) SO 2



(A) O 2 (C) H 2



A T



158.



The general formula of cyclic or ring silicates is (A) ( Si2 O5 )n



2n −



(B) Si2 O76 −



(



(C) SiO32 −



)



n



(D) ( Si4 O11 )n



6n −



Space for rough work
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n



159.



The value of



 ar  is r −1   



∑ log  b r =1



a  π log  n  2 b  n



(A)



(B)



 an +1  n log  n  2  b 



(C)



 an +1  n log  n −1  2 b 



(D)



 an +1  n log  n +1  2 b 



9



160.



3  4 The term independent of x in the expansion of  x 2 − is 2x  9 th th th (B) 6 (C) 7 (A) 5



th



(D) 8



161.



Let A, B, C be three equally likely and collectively exhaustive events. If the odds are 8 : 3 against A, 5 : 2 against B, then the odds against C are (A) 20 : 17 (B) 50 : 31 (C) 43 : 34 (D) 77 : 34



162.



In triangle ABC and DEF, AB = DE, AC = EF and ∠A = 2∠E. Two triangles will have the same area, if angle A is equal to π π 2π 5π (B) (C) (D) (A) 2 3 3 6



Space for rough work
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2.
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3.
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PART I: PHYSICS 1.



There are two blocks A and B is contact with vertical and horizontal smooth surface respectively. Acceleration of A and B are a A and a B respectively along their constrained direction of motions. Relation between a A and a B is



2 (Assume sin 23° = ). 5 (A)



2a A = 21 a B



A 23º B



(B) 2a A = 5a B



(C) 5a A = 2a B



(D)



21 a A = 2a B .



2.



A ball is projected from ground at a certain angle. After striking the ground, horizontal component of its velocity (A) must change (B) must remain same (C) will change if surface is smooth (D) will change if surface is rough



3.



If the acceleration due to gravity is 10 ms −2 and the units of length and time are changed in kilometer and hour respectively, the numerical value of the acceleration is (A) 360000 (B) 72,000 (C) 36,000 (D) 129600



4.



Four particles of masses m 1 , m 2 , m 3 and m 4 are placed at the vertices A, B, C and D respectively of a square as shown. The centre of mass of the system will lie at diagonal AC, if (A) m 1 = m 3 (B) m 2 = m 4 (C) m 1 = m 2 (D) m 3 = m 4



5.



Two discs A and B are in contact and rotating with angular velocities ω1 and ω 2 respectively about their respective centres as shown (r 1 > r 2 ). If there is no slipping between the discs, then (B) ω1 > ω 2 (A) ω1 = ω 2 (C) ω1 < ω2 (D) data insufficient



6.



If the tension in a wire is doubled, the elastic PE stored in the wire will (A) become twice (B) become half (C) remain same



7.



(D) become four times



A uniform string is fixed at both ends vibrates in a resonant mode with a separation 2.0 cm between the consecutive nodes. For next higher resonant frequency, this separation is reduced to 1.6 cm. The length of string is (A) 4.0 cm (B) 8.0 cm (C) 12.0 cm (D) 16.0 cm Space for rough work
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8.



If a liquid is heated in a space where gravity is negligible, the heat is transmitted through (A) conduction (B) convection (C) both conduction and convection (D) the liquid cannot be heated in weightlessness



9.



An iron tyre is to be fitted on to a wooden wheel 1m in diameter. The diameter of tyre is 6 mm smaller than that of wheel. The tyre should be heated so that its temperature increases by a minimum of (the –5 coefficient of cubical expansion of iron is 3.6 × 10 /ºC) (A) 167ºC (B) 334ºC (C) 500ºC (D) 1000ºC



10.



The average velocity of molecules of a gas is (A)



3RT M



(B)



2RT M



(C)



8RT M



(D) zero



11.



The property of liquid which enables transverse wave to propagate on the surface of the liquids is (A) bulk modulus (B) viscosity (C) surface tension (D) All of these



12.



A concave mirror of focal length f produces an image 4 times the size of the object. If the image is real, then the distance of the object from the mirror is 3 5 (C) f (D) 5f (A) 3f (B) f 4 4



13.



A split lens has its two parts separated by a. The focal length of the lens is f. An object O is placed at a distance f/2 on the axis of the undivided lens. The distance between the virtual images sources is 1 (A) a (B) a 2 (C) 2a (D) 3a



14.



A beam of light strikes a piece of glass at an angle of incidence 60° and the reflected beam is completely plane polarised. The angle of refraction is (A) 30° (B) 45° (C) 37° (D) 60°



15.



Two particles of equal mass carrying charges q and 2q are suspended from a common point through identical silk threads. If in equilibrium, the strings make angles θ 1 and θ 2 with the vertical as shown, then (B) θ 1 > θ 2 (A) θ 1 = θ 2 (C) θ 1 < θ 2 (D) sin θ 1 = sin θ 2 Space for rough work
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16.



Two capacitors C 1 and C 2 each of capacitance C are connected as shown. C 1 is initially carrying a 1 charge CE while C 2 is uncharged. If the key is now closed, the charges on C 1 and C 2 will be 2 respectively



17.



A uniform current is flowing through a conductor of non-uniform cross-section as shown. If v P and V q be drift velocities of free electrons at points P and Q respectively, then (A) v P = v Q (B) v P > v Q (C) v P < v Q (D) data insufficient



18.



The safe value of current limit (I) through Q, fuse wire depends on length (  ) of the wire as 1 (B) I ∝ (C) I ∝ 3 / 2 (D) I ∝ 0 (A) I ∝  



19.



A proton, a deuteron and an α-particle are accelerated through same potential difference and enter a uniform magnetic field perpendicular to their velocities. The ratio of their radii is (D) 1: 2 : 2 (A) 1 : 2 : 2 (B) 2 : 2 : 1 (C) 1 : 2 : 1



20.



A point charge Q is placed at the centre a conducting spherical shell of inner radius 3R and outer radius 5R at a distance R from the centre of the shell. The electric potential at the inner surface of the shell. 1 Q 1 5Q 1 70Q 1 13Q (B) (C) (D) (A) 4πε0 5R 4πε0 6R 4πε0 9R 4πε0 15R



21.



 The electric field in a region is given = by E (3x 2 yiˆ + x 3 ˆj) V/m. The potential difference between the points A (0, 0, 0) and B (1m, 1m, 1m) is i.e., (V A – V B ) (A) zero (B) 1 volt (C) –1 volt (D) 3.5 V



22.



Equivalent inductance between A and B is (neglect the mutual inductance) (A) 1 H (B) 0.606 H (C) 3 H (D) none of these



23.



What is the de-Broglie wavelength of electron having energy 10 keV? (A) 0.12 Å (B) 1.2 Å (C) 12.2 Å



(D) None of these
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24.



A sample of radioactive material has a mass m, decay constant λ and molecular weight M. If N A is Avogadro’s number, the initial activity of the sample is mNA λ mλ (C) (D) mN A λ (A) mλ (B) M M



25.



The adjoining circuit diagram represents (A) OR gate (B) NOR gate (C) AND gate (D) XOR gate



26.



In the circuit shown in the figure, current through the circuit is (assuming diode to be ideal) 1 1 (A) zero (B) 20 A (C) A (D) A 20 10



27.



A circular loop of radius R is in a region of uniform magnetic field B parallel to the Y–axis. The loop is in the xz plane as shown. If the magnetic field is increased, then as seen from above, the induced  current in the coil will be B (A) in the counter–clockwise direction (B) zero (C) in the clockwise direction x (D) independent of rate of change of magnets field



28.



If force (F), length (L), current (I) and time (T) are taken as fundamental quantities, then the dimensions of ε 0 are 2 2 –2 –1 –2 2 2 2 2 2 2 –1 –1 2 2 (B) [F L I T ] (C) [F L I T ] (D) [F L I T ] (A) [FL I T ]



29.



A body travels uniformly a distance of (13.8 ± 0.2) m in a time interval (4.0 ± 0.3) s. The velocity of the body within error limits is –1 –1 –1 –1 (B) (3.45 ± 0.3) ms (C) (3.45 ± 0.4) ms (D) (3.45 ± 0.5) ms (A) (3.45 ± 0.2) ms



30.



A particle of mass ‘m’ is moving along a circular path of constant radius ‘r’ such that its centripetal acceleration ‘a’ varies with time as a = K rt particle by the forces acting on it is 2



2 2



(A) mK r t 31.



2



(B) mK rt



2



where K is a constant. The power delivered to the 2



(C) mr t



2 2 2



(D) K r t m



The velocity-displacement graph of a particle is shown in the figure. The acceleration of the particle at x = 0 is –2 –2 (A) 2 ms (B) 4 ms –2 –2 (C) –2 ms (D) –4 ms
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–1



32.



A particle is projected from ground with an initial velocity 10 ms making an angle 30° with the horizontal. The time after which the velocity vector of the particle will become perpendicular to initial velocity is (A) 1 s (B) 2 s (C) 2.5 s (D) velocity vector of the particle will never become perpendicular to its initial velocity



33.



The rate of steady volume flow of water through a capillary tube of length ‘ l ’ and radius ‘r’ under a pressure difference of ‘P’ is ‘V’. This tube is connected with another tube of the same length but half the radius in series. Then the rate of steady volume flow through them is (The pressure difference across the combination is ‘P’) (A)



V 16



(B)



V 17



(C)



16V 17



(D)



17V 16



34.



A block of mass m is placed on a rough inclined plane and is at rest as shown. The contact force between block and the incline is



35.



A disc of radius R is rolling without slipping on a stationary horizontal surface. The acceleration of its centre is a. At an instant when velocity of its centre is v, acceleration of point of contact P is (P is on the desk) (A)



v2 R



(B)



a2 +



v4 R2



(C) a



(D) zero 2



3



36.



In a certain region, gravitational potential is given by V = – x y J/kg. The intensity of gravitational field at (1, 1) is (A) I = (2i + 3j) N/kg (B) I = (3i + 2j) N/kg (C) I = –(2i + 3j) N/kg (D) I = –(3i + 2j) N/kg



37.



A uniform thin ring is placed in y-z plane with its centre at origin. The variation of gravitational field due to the ring along x-axis is best represented by
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3



38.



The maximum possible sound level (in dB) of sound waves in air is (density of air= 1.3 kg/m , speed 5 2 of sound = 332 m/s and atmospheric pressure = 1.01 x 10 N/m ) (A) 120 dB (B) 60 dB (C) 150 dB (D) 190 dB



39.



In the given figure, the intensity of waves arriving at P from two coherent sources S 1 and S 2 is I 0 . The wavelength of the wave is λ = 4 m. Resultant intensity at P will be (B) I 0 (A) 4 I 0 (D) zero (C) 2 I 0



40.



A pendulum has time period T for small oscillations. An obstacle is placed directly beneath the pivot, so that only the lowest one quarter of the string can follow the pendulum bob when it swing in the left of its resting position as shown in the figure. The pendulum is released from rest at a certain point A. The time taken by it to return to that point is T 3T T (A) T (B) (C) (D) 2 4 4



PART II: CHEMISTRY 41.



Epimers are represented by:



(A) I, II, and III 42.



(B) II and III



(C) III and IV



(D) I, II, and V



The isoelectric point of alanine is 6. In a solution of PH=1 , alanine predominantly exists as



(A)



(B)



(C)



(D)
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43.



The correct order of basicity of the following compound is



(A) (II) > (I) > (III) > (IV) (C) (III) > (I) > (II) > (IV) 44.



(B) (I) > (III) > (II) > (IV) (D) (I) > (II) > (III) > (IV)



A basic volatile nitrogen compound gave a foul smelling gas when treated with chloroform and alcoholic potash. A sample of the substance dissolved in aqueous HCl and treated with HCl and solution at 0C liberated a colourless gas. After the evolution of gas was completed the aqueous solution was distilled to give an organic compound which does not contain nitrogen and which on warming with alkali and Iodine gave a yellow precipitate. Identify the original substance. Assume that it contains one N atom per molecule.



45.



(A)



(B)



(C)



(D)



End product of this conversion :



(A)



(B)



(C)



(D)
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46.



(A)



(B)



(C)



(D)



47.



Glucose an complete acylation gives a product, which contains – number of acyl groups. ((A) 1 ((B) 5 ((C) 3 ((D) 4



48.



When one mole of glucose reacts with excess of phynylhydrazine, the number of moles of ammonia liberated is ((A) 1 ((B) 2 ((C) 3 ((D) 4



49.



How many of the following statements are true ? ((A) salicylic acid give a violet colour with neutral ferric chloride ((B) salicylic acid when heated slowly, it forms phenol ((C) salicylic acid is stronger acid than benzoic acid ((D) all of these



Comp Hoffmann rule when a quaternary ammonium hydroxide is srongly heated (< 125(C) it decomposes to yield a tertiary amine water and alkene.



This is known as Hoffmann elimination or elimination. The reaction involves abstraction of proton from carbon with the simultaneous explusion of leaving group.



When there are alternative



hydrogen in the quaternary ammonium salts a mixture of alkene is formed



Hoffmann rule states that in case of alternative hydrogens in the charged substrate (quaternary ammonium and sulphonium salts) the least substituted alkene is predominantly formed. Thus 2 butylquaternary ammonium hydroxide under Hoffmann elimination to give 1 butene as the Major product.
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50.



What is major product in the following reaction.



A is



51.



(A) amounts



(B)



(C)



(D)



in



equal



When



is heated (A) Propene is the Major products. are the only products (B) Ethene and (C) Ethene and propene are obtained with Ethene as the major product (D) Equimolar amounts of Ethene and propene are obtained



52.



What is B in the following :



(A)



(B)



(C)



(D) Space for rough work
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Comp H An amino acid bears a positive charge in acidic solution ( low p ) and a negative charge in basic solution ( H H H high p ). The iso-electric point of the amino acid is the p at which it has no net charge. It is the p at which the amount of negative charge on an amino acid exactly balances the positive charge . The amino acid, histidine (Z) has pK a values as indicated in the following structure.



53.



54.



H



The structure of histidine (Z) at p = 4 is



(A)



(B)



(C)



(D) H



The structure of histidine (Z) at p = 8 is



(A)



(B)



(C)



(D) Space for rough work
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55.



H



The structure of histidine (Z) at p = 12 is



(A)



(B)



(C)



(D)



56.



at The EMF of the cell valency of the metal if the standard oxidation potential of the metal is 0.76 V ? (A) 5 (B) 2 (C) 4 (D) 3



57.



The



heat



of



combustion



of



C



(graphite)



respectively. The heat of formation of (A) 58.



(B)



(C)



are



(C) 2.14 V



,



is (D)



taking place in a cell



For the redox change; for the cell would be (A) 1.07V (B) 0.82 V



59.



and



is 0.81 V. The



is 1.10 volt.



(D) 180 V



are neutralized separately by dilute NaOH When equal volumes of equinormal HCl and solution. x K.cal and y K.cal of heat are liberated respectively. Which of the following is true ? (A)



(B)



(C)



(D)
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Comp Following data can be taken to fabricate cells for spontaneous reactions. Consider following half-cell reactions and corresponding standard (reduction) electrode potentials:



60.



Which combination of two half-cells would result in a cell with the largest standard potential? (A) I, III (B) II, III (C) I, II (D) IV, V



61.



Cell with largest standard potential is: (A)



(B)



(C)



(D)



Comp Always enthalpy is not enough to talk about the spontaneity of a process or even entropy alone. Hence new term Gibb's energy has been introduced that explains the spontaneity of a process by making use of both enthalpy and entropy along with temperature and they are related as : A decrease in Gibb's energy is a measure of useful work that a system can do . A decrease in Gibb's energy is a measure of spontaneity . Gibb's energy change is zero for a system in equilibriumkeeping these in mind answer the following questions. 62.



The lattice energy of a salt AB is 764 kJ and the hydration energy of the salt is 755 kJ. In case entropy dissolution of AB in water is 40 J/K/mol at 298 K, the Gibb's energy change of dissolution is : (A) 9.0 kJ (B) -2.92 kJ (C) -11.2 kJ (D) -9.0 kJ



63.



In case 20 g Argon is compressed from 10 L to 5 L under reversible isothermal conditions at 300 K, the Gibb's energy change would be (A) -2.59kJ (B) 0.863 kJ



64.



(C) -0.863kJ



The ratio between the number of neutrons present in



(D) 1.98kJ and



atoms is (atomic numbers of



) (A) 3 : 8



(B) 2 : 5



(C) 3 : 7



(D) 1 : 1
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65.



Among the following which is not isoelectronic with others (A)



66.



(B)



(C)



Which of the following does not characterize X-rays? (A) The radiation can ionize the gas (C) Deflected by electric and magnetic fields



67.



68.



69.



70.



A transition metal X has a configuration metal is (A) 26 (B) 22



to fluoresce (B) It causes (D) Have wavelength shorter than ultra-violet rays



in its + 3 oxidation state. The atomic number of the (C) 19



(D) 25



Which of the following processes can synthesise ethanal?



(A)



(B)



(C)



(D)



Acetophenone can be obtained by the distillation of : (A)



(B)



(C)



(D)



The given reaction:



(A) Stephens reductions (C) Nef carbonyl synthesis



71.



(D)



Is called: (B) Rosenmund reduction (D) Claisen condensation



In the reaction sequence: (A) Optically inactive acid - hydroxy acid (B) Optically inactive (C) Racemic mixture of two optically active - hydroxy acids (D) Racemic mixture of two optically active secondary alcohols



Product will be:
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72.



73.



Two isomeric ketones, 3-pentanone and 2-pentanone can be distinguished by: (A)



(B)



(C)



(D) Both ((A) and ((B)



Correct the answer in the given reaction sequence:



[Y] will be:



(B)



(A) 74



(C)



The given reaction :



is called : (A) Curtius rearrangement (C) Schmidt rearrangement 75.



(D)



(B) Beckmann rearrangement (D) Lossen rearrangement



Which of the following Friedal craft acylation will not occur? NO 2



O



((A)



+ H3C



C



AlCl3 Cl



+ H3C



((B)



O C



AlCl3 Cl



NO 2 CN



((C)



+



H3C



CH3



O



C



C



O



AlCl3 Cl



((D)



+ H3C



C



AlCl3 Cl



CH3 COOMe
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76.



Choose the incorrect reaction OH



((A)



100 °C



OH



OH



Conc. H2SO 4



Zn



((B)



∆



SO 3H



SO 3Na



OH H2/Ni



((C)



((D)



OH



fused NaOH



160 °C 77.



O



AlCl3



+



1.CH3MgBr



(P)



(Q) 2.H3O+



Cl



Product (Q) in the reaction is : H3C



HO



HO



((A



CH3



H3C



OH



((C



((B)



((D OH



CH3



78.



Suggest the best reaction conditions for the synthesis shown below : NO 2



Br ((A) (1) HNO 3 , H 2 SO 4 ; then (2) Br 2 ((C) (1) CH 3 Br, AlBr 3 ; then (2) HNO 3 , H 2 SO 4



79.



((B) (1) Br 2 ; then (2) HNO 3 , H 2 SO 4 ((D) HNO 3 , H 2 SO 4 , then (2) Br 2 , FeBr 3



NO2 Br2 ( 2 mole)



(P) major ; Product (P) will be : Fe



NO 2



((A



((C Br



Br



Br



NO 2



Br



((B Br



80.



NO 2



NO 2



((D



Br



Br



Br



Which of the following is a Lewis acid? (A)



(B)



(C)



(D)
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PART III: (a) ENGLISH PROFICIENCY I: In each of the following questions, out of the four alternatives, choose the one which can be substituted for the given words/sentences: 81.



82.



83.



84.



85.



II: 86.



87.



88.



89.



90.



A light sailing boat built especially for racing (A) Yacht (B) Frigate (C) Dinghy



(D) Canoe



Be the embodiment or perfect example of (A) Personify (B) Masquerade (C) Signify



(D) Characterize



A name adopted by an author in his writings (A) Nickname (B) Pseudonym (C) Title



(D) Nomenclature



Member of a band of robbers (A) Thief (B) Pirate



(C) Dacoit



A person who is made to bear the blame due to others (A) Ignoramus (B) Nincompoop (C) Innocent



(D) Brigand



(D) Scapegoat



Pick up the correct synonyms for each of the following words: PLUSH: (A)Luxurious (B) Delicious (C) Comforting



(D) Tasty



SAGACITY: (A)Sanity



(B) Uprightness



(C) Morality



(D) Wisdom



VORACIOUS: (A) Hungry



(B) Wild



(C) Quick



(D) Angry



INEVITABLE: (A) Expected



(B) Fixed



(C) Unavoidable



IMPASSE: (A) Difficulty



(B) Confrontation



(C) Stalemate



(D) Probable



(D) Impossibility
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III: 91.



Choose one alternative which is opposite in meaning to the given word: FLAGITIOUS (A) Vapid (B) Innocent (C) Frivolous (D) Ignorant



92.



CELIBATE (A)Extravagant (B) Prodigal



(C) Profilgage



(D) Reprobate



INSOLENT (A) Polite



(C) Agreeable



(D)Coward



93



94.



95.



(B) considerate



OVERWROUGHT (A) Excited (B) Calm OSTENTATIOUS (A) Ignorant (B) Unpretentious



(C) Alert



(C) Awkward



(D) alive



(D) Bankrupt



(b) LOGICAL REASONING Directions (96 – 97): 1. Choose A, If only statement–I is sufficient to answer the question 2. Choose B, If only statement–II is sufficient to answer the question 3. Choose C, If both statements are not sufficient to answer the question 4. Choose D, If both the statements are required to answer the question 96.



Question: What is the code for 'is' in the code language ? Statements: I. In the code language, 'shi tu ke' means 'pen is blue'. II. In the same code language, 'ke si re' means 'this is wonderful'.



97.



Question: What is Nitin's rank from the top in a class of forty students ? Statements: I. There are ten students between Nitin and Deepak. II. Deepak is twentieth from the top.



Directions: (98 – 100) The following questions are based on the information given below: 1. A cuboid shaped wooden block has 6 cm length, 4 cm breadth and 1 cm height. 2. Two faces measuring 4 cm x 1 cm are coloured in black. 3. Two faces measuring 6 cm x 1 cm are coloured in red. 4. Two faces measuring 6 cm x 4 cm are coloured in green. 5. The block is divided into 6 equal cubes of side 1 cm (from 6 cm side), 4 equal cubes of side 1 cm(from 4 cm side). 98.



How many cubes having red, green and black colours on at least one side of the cube will be formed ? (A) 16 (B) 12 (C) 10 (D) 4 Space for rough work
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99.



100.



How many small cubes will be formed ? (A) 6 (B) 12



(C) 16



(D) 24



How many cubes will have 4 coloured sides and two non-coloured sides ? (A) 8 (B) 4 (C) 16 (D) 10



Directions (101 – 102): In these questions, problem figures are marked (1), (2), (3), (4). The (4) is vacant with a question mark (?) in it. The (2) figure bears a certain relationship to (1). Similarly one of the four answer figures (marked as (A), (B), (C) and (D)) bears a similar relationship to (3) figure. You have to choose this figure which replaces the question mark ‘?”.



?



101. (1)



(2)



(3)



(4)



(B)



(A)



(C)



(D)



?



102.



(1)



(2)



(3)



(4)



Directions (103 – 105): Each of these questions are based on the information given below: 1. A ,B, C, D and E are five men sitting in a line facing to south - while M, N, O, P and Q are five ladies sitting in a second line parallel to the first line and are facing to North. 2. B who is just next to the left of D, is opposite to Q. 3. C and N are diagonally opposite to each other. 4. E is opposite to O who is just next right of M. 5. P who is just to the left of Q, is opposite to D. 6. M is at one end of the line. 103.



Who is sitting third to the right of O ? (A) Q (B) N



(C) M



(D) Data inadequate



104.



If B shifts to the place of E, E shifts to the place of Q, and Q shifts to the place of B, then who will be the second to the left of the person opposite to O ? (A) Q (B) P (C) E (D) D



105.



Which of the following pair is diagonally opposite to each other ? (A) EQ (B) BO (C) AN



(D) AM



Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



PART IV: MATHEMATICS 106.







(A) x' y  xy '  0 107.



108.



(C) 99 x  27 y  30  0



(D) 21x  77 y  100  0



If z  cos q  i sin q , then the value of zn  (B) 2 sin nq



zn



will be (C) 2 cos nq



(D) cos 2nq



(B) 2 n1 cos np /3



(C) i 2 n1 sin np /3



(D) 2 n1 cos np /3



 3 1  1 0  and I    then the correct statement is 1 2   0 1     2 (A) A  5 A  7 I  0 (B) A2  5 A  7 I  0 If A  



(D) A2  5 A  7 I  0



ab c 2a 2a The value of the determinant will be b c  a 2b 2b 2c 2c c ab











(C)  a  b  c  ab  bc  ca



113.



1



If a and b are the roots of the equation x 2  2 x  4  0 , then the value of a n  b n will be



(A)  a  b  c  a 2  b 2  c 2



112.



(D) xx'  yy '  0



(B) 99 x  27 y  30  0



(C) A2  5 A  7 I  0



111.



(C) x' y  xy '  0



(A) 21x  77 y  100  0



(A) i 2 n1 sin np /3



110.



(B) xx'  yy '  0



Equation of the bisector of the acute angle between lines 3x  4 y  5  0 and 12  5 y  7  0



(A) sin 2nq 109.







The equation of the normal to the circle x 2  y 2  a 2 at point x' , y ' will be



3



(B)  a  b  c 



(D) None of the above n



n



If 1  x  C o  C 1 x  C 2 x 2  ....  C n x n , then C o  C 1  C 2  C 3  ...  1 .C n is equal to (B) 2 n (C) 1 (D) 0 (A) 3n If AM and HM between two numbers are 27 and 12 respectively, then their GM is (A) 9 (B) 18 (C) 24 (D) 36 Space for rough work
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114.



For any two events A and B, if P  A  B  (A)



115.



117.



1 8



(C)



a.b  c   0 , then the correct statement is (A) out of a , b , c any two vectors are parallel (C) a , b , c are non coplanar



If



2



(D)



3 5



(B) a , b , c are coplanar (D) none of these



(B) 2







(C) 1



(D) 0



(B) f 1  f 2



(C) f 2  f 1



(D) f 2  f 1



(B) 1



(C)



d f x  f x , then dx



2







f xdx is equal to



1



1  x dx is equal to



0



(A) 0



120.



5 8



If 2i  j  k and i  4 j  l k are perpendicular to each other, then l is equal to



(A) f 1  f 2



119.



3 8



(B)



(A) 3



118.



2 3



(B)



A bag contains 3 white and 5 black balls. One ball is drawn at random. Then, the probability that it is white, is (A)



116.



1 2



5 1 1 , P  A  B  , P B  then P  A is 6 3 2 1 (C) (D) None of these 3



3 2



(D)



1 2



sin 2 x



 sin 4 x  cos 4 x dx is equal to











(A) 2 tan1 tan 2 x  C











(C) tan1 tan 2 x  C











(B) tan1 x tan 2 x  C (D) None of the above Space for rough work
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121.



The function sin x  cos x is maximum when x is equal to (A)



122.



123.



(B)



d x x is equal to dx e (A) x x log    x 



p 4



(C)



p 3



(D)



p 2



 



Lim



tan x  sin x



x0



(A) 124.



p 6



1 2



x3



(B) x x log ex



(C) log ex



(D) x x log x



(C) 0



(D) 1



(C) 0,1, 3



(D) 0,1, 2, 3



is equal to (B) 



1 2



Universal set,



 A  x x 2  5x  6  0 B  x x 2  3x  2  0







U  x x 5  6 x 4  11x 3  6 x 2  0



'



What is  A  B is equal to (A) 1, 3



(B) 1, 2, 3



125.



In how many ways can 5 prizes be distributed among four students when every student can take one or more prizes? (A) 1024 (B) 625 (C) 120 (D) 600



126.



The value of







5



(A) 252 127.



5



5  1   5  1 is (B) 352



(C) 452



(D) 552



 16       25   81   15   5log  24   3log  80  is equal to



The value of 7 log  (A) log 2



(B) 3



(C) 5



(D) 7



Space for rough work
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128.



The value of (A) e



129.



2 24 246    ... is 1! 2! 3! (B) 2e



(B) log e 2



Lim



x 0



cos sin x  1 x2



(B) 2, 



(C) 2, 3



(b) 1



(C) 1/ x



In order that the function f x  x  1 (A) f 0  0



133.



(B) f 0  e



135.



(D)  , 2



1 2



(D) 



1 2



is continuous at x  0 , f 0 must be defined as (C) f 0 



1 e



(D) f 0  1



The function f x  x at x  0 is (A) continuous but non-differentiable (C) discontinuous and non-differentiable



134.



(D) 1  log e 2



is equal to



(A) 1



132.



(C) log e 3  2



If the domain of the function f x  x 2  6 x  7 is  ,  then the range of function is (A)  , 



131.



(D) None of these



The sum of the series log 4 2  log 8 2  log 16 2  ....



(A) e 2 130.



(C) 3e



(B) discontinuous and differentiable (D) continuous and differentiable



Which of the following statements is not correct for the relation R defined by aRb , if and only, if b lives within on kilometer from a ? (A) R is reflexive (B) R is symmetric (C) R is not anti symmetric (D) None of the above The function f x  x 1/x is (A) increasing in 1,



(B) decreasing in 1,



(C) increasing in 1, e , decreasing in  e ,  (D) decreasing in 1, e , increasing in  e ,  136.



The area bounded by the x -axis and the curve y  sin x and x  0, x  p is (A) 1 sq.unit



(b) 2 sq.unit



(C) 0



(D) 4 sq.unit
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137.



(A) 1 and 138.



1 2



p 3



(C) 1 : 2 externally



(D) None of these



(B)



p 6



(C)



p 2



(D) 0



(B) 29



(C) 7







(D) 21 2



2



14 13



(B)



12 13



(C)



28 13



  5x  12 y  172 (D) None of these



The angle of intersection between the curves x 2  8 y and y 2  8x at 0,0 is (A)



143.



(B) 1 : 2



The length of the latusrectum of the parabola 169 x  1   y  3 (A)



142.



(D) 1 and 2



The length of tangent from point 5,1 to the circle x 2  y 2  6 x  4 y  3  0 is (A) 81



141.



(C) 1 and 1



The angle between the pair of lines given by equation x 2  2 xy  y 2  0 , is (A)



140.



(B) 2 and 1



The line x  y  4 divides the line joining the points 1,1 and 5,7  in the ratio (A) 2 : 1



139.



dy dy  4  7 x  0 are dx dx



The order and degree of the differential equation



p 4



(B)



p 3



(C)



p 6



(D)



p 2



If the centre, one of the foci and semi-major axis of an ellipse be 0,0 , 0, 3 and 5, then its equation is (A)



144.



x2 y 2  1 16 25



x2 y 2  1 25 16



The radius of the director circle of the hyperbola (A) a – b



145.



(B)



(B)



ab



(C)



x2 a2



(C)



x2 y 2  1 9 25







y2 b2



(D) None of these



 1 is



a2  b 2



(D)



a2  b 2



If projection of any line on coordinate axes 3, 4 and 5, then its length is (A) 12



(b) 50



(C) 5 2



(D) 3 2
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146.



If tan q  (A)



147.



148.



p 6



(B) p



(C) 0



(D)



p 4



(D)



5p 3



1 1 , tan q  , n  I , then most general values of q is 2 3 p p (A) 2 np  , n  I (B) 2 np  , n  I 6 4 p p (C) 2 np  , n  I (D) 2 np  , n  I 3 2 If sin q 



 



The principal value of sin1  (A) 



149.



1 1 and tan f  , then the value of q  f is 3 2



2p 3



(B) 



3   is 2 



p 3



(C)



4p 3



A ladder rests against a wall so that its top touches the roof of the house. If the ladder makes an angle of 60 with the horizontal and height of the house be 6 3 m, then the length of the ladder is (A) 12 3m



150.



12 m 3



(B) 12m



(C)



ac is b  A  C  (B) 2 cos   2 



(C) cos  



(D) None of these



If angles A, B and C are in AP, then



 A  C   2 



(A) 2 sin 



 A  C   2 



 A  C   2 



(D) sin  



Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



β–decay means emission of electron from (A) innermost electron orbit (C) outermost electron orbit



(B) a stable nucleus (D) radioactive nucleus



152.



If a ball is dropped from rest. It bounces from the floor respectively. The coefficient of restitution is 0.5 and the speed just before the first bounce is 5 m/s. The minimum time taken by the ball (measured from the instance the ball hits the floor for the first time) to come to rest is (A) 2 s (B) 1 s (C) 0.5 s (D) 0.25 s



153.



When an ideal monoatomic gas is heated at constant pressure, fraction of heat energy supplied which increases the internal energy of gas, is 3 3 2 3 (B) (C) (D) (A) 7 4 5 5



154.



A given LCR series circuit satisfies the condition for resonance with a given AC source. If the angular frequency of the AC source is increased by 100% then in order to establish resonance, without changing the value of inductance, the capacitance must be (A) increased by 100% (B) Reduced by 50% (C) increased by 75% (D) reduced by 75%



155.



Conjugate base of [Fe(H 2 O) 6 ] 3+ (A) [Fe(H 2 O) 6 ] 2+ (C) [Fe(H 2 O) 5 (OH)]



156.



2+



is (B) [Fe(H 2 O) 5 (OH)] 3+ (D) [Fe(H 2 O) 5 H]



Which of the following statement is wrong ? (A) The strength of conjugate bases



of



hydrogen



1+



halides



decreases



in



the



order



is not Lewis acid (B) (C) H 2 O, NH 3 may act as Lewis bases (D)



is amphiprotic Space for rough work
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157.



Which of the following statements is wrong ? (A)



of 0.01 M HCl



(B)



Increasing



(C)



of



order



will be less than that of 0.01 M HCOOH of



the



acidic



strength



concentration of



of



hydrogen



halides



in



solvent



is



is 12



(D) Dissociation constants of two acids HA and HB are



and



respectively in water at



then HB is 10 times weaker than HA



158.



Which of the following represents the correct order of increasing acidity for the indicated species in aqueous solution? (B) (D) NH 3 < H 2 O < HF < HBr



(A) (C) NH 3 < H 2 O < HBr < HF 159.



(A) (–∞, 1) 160.



1 [x] − [x] − 6 2



is (C) (–∞, 1] ∪ [2, ∞)



(D) (2, ∞)



is



(B) (–∞, –2] ∪ [4, ∞)



(C) (–∞, –2) ∪ (4, ∞)



(D) none of these



π2 − x 2 is 16  3 3  (B)  − ,   2 2



 3  (C)  − ,0   2 



(D) none of these



The range of the function y = 3 sin



 3  (A) 0,  2  162.



x − 3x + 2 (B) (–∞, 1) ∪ (2, ∞) 2



The domain of the function f(x) = (A) (–∞, –2) ∪ [4, ∞)



161.



1



The domain of the function f(x) =



1, when x is a rational The period of the function f(x) =   is 0, when x is irrational  (A) 1 (B) 2 (C) non-periodic



(D) none of these
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INSTRUCTIONS:



Instructions to the Candidates 1.



2.



This Test Booklet consists of 150 questions. And Bonus 12 questions. Use Blue/Black ball Point Pen only for writing particulars. Use Pencil for all responses in OMR sheet. This Question Paper consists of 4 parts (i) Part–1 → Physics (40 questions) (ii) Part–2 → Chemistry (40 questions) (iii) Part–3 → (a) English Proficiency (15 questions) → (b) Logical Reasoning (10 questions) (iv) Part–4 → Mathematics (45 questions) And in Bonus Section there is 12 questions of MPC



2.



For each correct answer 3 Marks will awarded and for each wrong answer 1 Mark will be deducted.



3.



Attempt all questions.



4.



In case you have not darkened any bubble you will be awarded 0 mark for that question.



5.



Use of calculator/logarithmic table is not permitted.



Don’t write / mark your answers in this question booklet. If you mark the answers in question booklet, you will not be allowed to continue the exam. NAME: ENROLLMENT NO.:
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PART I: PHYSICS 1.



The ratio of the largest to shortest wavelength in Lyman Series of Hydrogen spectra is (A)25/9 (B)17/6 (C)9/5 (D)4/3



2.



The work functions of metals A and B are in the ratio 1:2. If, light of frequencies f and 2f are incident on metal surfaces of A and B respectively, the ratio of maximum kinetic energies of photo electrons emitted is (A)1:1 (B)1:2 (C)1:3 (D)1:4



3.



For a projectile the ratio of maximum height reached to the square of flight time is (A) 5:4 (B)5:2 (C) 5:1 (D) 10:1



4.



When a satellite going round the earth in a circular orbit of radius r and speed v looses some of its energy. Then r and v changes (A) r and v both will increase (B) r and v both will decrease (C) r will decrease and v will increase (D) r will increase and v will decrease



5.



You are given several identical resistances each of value R = 10 Ω and each capable of carrying maximum current of 1 ampere. It is required to make a suitable combination of these resistances to produce a resistance of 5 Ω which can carry a current of 4 amperes. The minimum number of resistances of the type R that will be required for this job (A) 4 (B) 10 (C) 8 (D) 20



6.



The potential energy of a body is given by of force acting on the particle is (A) inversely proportional (C) proportional to x



7.



8.



A  Bx 2



(where



x



is the displacement). The magnitude



(B) proportional to (D) constant



x2



A galvanometer of 25  resistance can read a maximum current of 6mA. It can be used as voltmeter to measure maximum of 6V by connecting a resistance to the Galvanometer. Identity the correct choice in the given answers. (A) 1025 Ω in series (B)1025Ω in parallel (C)975Ω in series (D)975Ω in parallel Carbon monoxide is carried around a closed cyclic abc, in which bc is an isothermal process, as shown in the figure. The gas absorbs 7000 J of heat as its temperature is increased from 300 K to 1000 K in going from a to b. The quantity of heat ejected by the gas during the process ca is (A) 4200 J (B) 500J (C) 9000 J (D) 9800J Space for rough work
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9.



A micro-ammeter has a resistance of 100 Ω and full scale range of 50 µA . It can be used as a voltmeter or as a higher range ammeter provided a resistance is added to it. Pick the correct range and resistance combination (A) 50 V range with 10 kΩ resistance in series (B) 10 V range with 200 kΩ resistance in series (C) 10 mA range with 1 Ω resistance in parallel (D) 10 mA range with 0.1 Ω resistance in parallel



10.



T



wo trains are on parallel tracks moving with same speed u and approaching each other. Each train blows a whistle with frequency f. If V is velocity of sound then the beat frequency heard by each driver is (A)



2fV V+u



(B)



2fu V+u



(C)



2fu V−u



(D)



fu V−u



1016



11.



fissions per second are taking place in a nuclear reactor having efficiency 25%. The energy released per fission is 200 MeV. The power output of the nuclear reactor is (A) 20 KW (B) 40 KW (C) 60 KW (D) 80 KW



12.



A stick is standing vertically on a frictionless floor. The trajectory of the center of mass during its fall, after it starts slipping is (A) hyperbolic (B) parabolic (C) straight line at an angle (D) vertical straight line



450



to the vertical



13.



A wire of resistance R is divided into 2 equal parts P and Q. Now the wire P is stretched to four times its length and Q is stretched to one fourth of its diameter. The ratio of new resistances of P and Q is : (A) 1:1 (B)1:16 (C)16:1 (D)1:256



14.



A cell has emf 12V and internal resistance 1Ω. Its two terminals are attached to a circular loop of uniform wire of resistance 16Ω at a distance of 1/4 th circumference apart. The magnetic field produced at the center of circular coil is (A) (C)



m 0i 2r m 0i 4r



(B)



3m 0i 4r



r



(D) None



12V
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15.



A transverse wave traveling along negative y-axis. Its snap shot is given at any instant of time t. Points which are having velocity in negative x-direction. (A) A,E,F (B) C,D,H (C) B,G (D) A,H



A B D



C F



E G H



16.



54 4



(A) 17.



2km / s , 3km / s , 4km / s



Four molecules have speeds of these molecules (km/s) is: (B)



54 2



(C)



and



5km / s



3: 5



(D) 3



The diagram shows a capacitor C and a resistor R connected in V1



V1



C



R



V2



A



(D) II and III only



0



The angle of prism of 6 and its refractive index for yellow light 1.5. Then deviation produced by the prism for yellow light is 0



(A) 3



19.



3



V2



series to an ac source. and are voltmeters and A is an ammeter Consider now the following statements I. Readings in A and V 2 are always in phase II. Reading in V 1 is ahead in phase with reading in V 2 III. Readings in A and V 1 are always in phase. Which of these statements are/is correct ? (A) I only (B) II only (C) I and II only 18.



the root mean square speed



(B) 4



0



(C) 9



0



A rectangular loop with a sliding connector of length  = 1.0 m is situated in a uniform magnetic field B = 2T perpendicular to the plane of loop. Resistance of connector is r = 2Ω. Two resistances of 6Ω and 3Ω are connected as shown in the figure. the external force required to keep the connector moving with a constant velocity v = 2 m/s is (A) 6 N (B) 4 N (C) 2 N



(D)



300  ⊗B



6Ω



v



6Ω



(D) 1 N
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20.



0



The angle of dip at a place is 60 . A magnetic needle oscillates in a horizontal plane at this place with a period T. The same needle will oscillate in a vertical plane coinciding with the magnetic meridian with a period. (A)T



21.



(B)2T



(C)T/2



(D)



Two junction diodes one of Si and the other of Ge are connected in parallel. If a battery of 3V with a load resistance RL  1k is applied as shown then the potential difference across the diodes for a current to flow in load resistance must be (Ge conducts at 0.3V and silicon at 0.7V) (A)0.3v (B) 0.7V (C)1 V (D)0.4V



22.



T 2 Ge



Si B



3V



RL  1k



In an astronomical telescope the focal length of the objective lens is 100cm and that of eye-lens is 2cm. Then the magnifying power and the length of telescope for relaxed eye is (A)50,102 cm



(B)50,98 cm



(C)



1 ,102cm 50



(D)200, 50cm



23.



A bulb and a capacitor are connected in series to a source of alternating current. If its frequency is increased, while keeping the voltage of the source constant, then (A) Bulb will give more intense light (B) Bulb will give less intense light (C) Bulb will give light of same intensity as before (D) Bulb will stop radiating light



24.



Two Identical metallic blocks are connected by two ways (i) and (ii) as shown in fig. Which arrangement has larger conductivity?



A



B



2



1



1



B



2



A



ii  i  (A)(i)



(B) (ii)



(C)equal



(D)can not be compared
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25.



26.



An electromagnetic wave passing through vacuum is described by the equation.



E  E0 sin kx  wt  and B  B0 sin kx  wt  then (B) E0 w  B0 k (C) E0 B0  w k (A) E0  B0



(D) E0 k



 B0w



4  Consider the situation shown in the figure. water  µm =  is filled in a 3   beaker up to a height of 10 cm. A plane mirror is fixed at a height of 5 cm from the surface of water. Distance of image from the mirror after reflection from it of an object O at the bottom of the beaker is (A) 15 cm



(B) 12.5 cm



(C) 7.5 cm



5 cm



10 cm



(D) 10 cm



27.



A given LCR series circuit satisfies the condition for resonance with a given AC source. If the angular frequency of the AC source is increased by 100% then in order to establish resonance, without changing the value of inductance, the capacitance must be (A) increased by 100% (B) Reduced by 50% (C) increased by 75% (D) reduced by 75%



28.



If a capillary tube of radius R is immersed in water, the mass of water risen in capillary is M. If the radius of capillary be doubled, the mass of water risen in the capillary will be. (A)



29.



30.



M 2



(B) M



(D)4M



An object is tied to a string and rotated in a vertical circle of radius r. If constant speed is maintained along the trajectory and



Tmax 2 Tmin



(A)1



(B)2



then



v2 is : rg (C)3



(D)4



The fringe width in Young’s double slit experiment is W. If the entire arrangement is dipped in water of refractive index m , other things remaining unchanged; then:



m W W (C) new fringe width will be m



(A)new fringe width will be



31.



(C)2M



(B) new fringe width will be



m 2 W



(D)the interference pattern will disappear –y



–z



A physical quantity X is represented by X = (M x L T ). The maximum percentage errors in the measurement of M, L and T respectively are a%, b% and c%. The maximum percentage error in the measurement of X will be (A) (ax + by – cz)% (B) (ax – by – cz)% (C) (ax + by + cz)% (D) (ax – by + cz)% Space for rough work
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32.



Light of wavelength λ strikes a photoelectric surface and electrons are ejected with kinetic energy equal to K. If the kinetic enrgy is to be increased to exactly twice its original value, the wavelength must be changed to λ ' such that λ λ λ λ (A) λ ' < (B) λ ' > (C) λ > λ ' > (D) λ ' = 2 2 2 2



33.



If has wavelength of photon emitted due to transition of electron from the third orbit to the first orbit in a hydrogen atom is λ, then the wavelength of photon emitted due to transition of electron from the fourth orbit to the second orbit will be 128 36 125 25 (B) (C) (D) (A) λ λ λ λ 27 7 11 9



34.



238 92 U



absorbs a neutron. The product emits an electron. This product further emits an electron. The result is (B) 90 Pu239 (C) 93 Pu237 (D) 94 Pu237 (A) 94 Pu239



35.



A plane loop, shaped as two square of sides a = 1 m and b = 0.4 m is introduced into a uniform magnetic field perpendicular to the plane of loop. –3 The magnetic field varies as B = 10 sin 100t. Find the amplitude of current –1 induced in the loop if its resistance per unit length is r = 5 Ω m . (A) 2 A (B) 3 A (C) 4 A (D) 5 A



36.



a b



A wheel having metal spokes of 1m long between its axle and rim is rotating in a magnetic field of flux −5



density 5 × 10 T normal to the plane of the wheel. An e.m.f of 22/7 mV is produced between the rim and the axle of the wheel. The rate of rotation of the wheel in revolutions per second is (A) 10 (B) 20 (C) 30 (D) 4 37.



38.



If current is decreasing at rate of 1000 As potential difference between A and B is (A) 5V (B) 6V (C) 7V (D) 8V



-1



then the



2A B



A 2Ω



2V



1 mH



At what angle must the two forces (x + y) and (x – y) act so that the resultant may be 



x 2 + y2 



 (A) cos −1  − 2 2   2( x − y ) 







2



2







2( x − y ) (B) cos −1  − 2 2  x +y  







x 2 + y2 



(C) cos −1  − 2 2   x −y 







(x 2 + y 2 )



x 2 − y2 



(D) cos −1  − 2 2   x +y 
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39.



40.



Block A weighing 100 kg rests on a block B and is tied with a horizontal string to the wall at C. Block B weighs 200 kg. The coefficient of friction between A and B is 0.25 and between B and the surface is 1/3. The horizontal force P necessary to move the block B should be (g = 10 m / s 2 ) (A) 1150 N (B) 1250 N (C) 1300 N (D) 1420 N



C A B



P



Two particles execute simple harmonic motion of the same amplitude and frequency along close parallel lines. They pass each other moving in opposite directions each time their displacement is half of their amplitude. Their phase difference is 5π 4π π 2π (B) (C) (D) (A) 6 3 6 3



PART II: CHEMISTRY 41.



What is the relationship between the molecules in the following pairs? CH2OH CHO HO H H OH



H



OH



HO



H



H



OH CH2OH



(A) enantiomers



OH



H



H



HO HO



H CHO



(Fischer projections) (B) diastereomers



(C) identical



(D) structural isomers



42.



A solution of optically active 1-phenylethanol racemizes in acidified aqueous medium. It is due to (A) enolization (B) carbonium ion formation (C) carbanion formation (D) reversible oxidation reduction



43.



Pure (S)-2-butanol has a specific rotation of +13.52 degrees. A sample of 2-butanol prepared in the lab and purified by distillation has a calculated specific rotation of +6.76 degrees. What can you conclude about the composition? (A) 50% (S), 50% impurity (B) 50% (S), 50% (R) (C) 50% (S), 50% racemic (D) Some other mixture Space for rough work
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44.



45.



Among the following oxides, the lowest acidic is : (B) P 4 O 10 (C) As 4 O 6 (A) P 4 O 6 The equivalent weight of NO3− in



NO3− → N2O is (A) 15.5 46.



(D) As 4 O 10



(B) 31.0



(C) 62



(D) 124



The ionic conductances of Al and SO24− ions at infinite dilution are x and y ohm cm mol respectively. If Kohlrausch’s law is valid, then molar conductance of aluminium sulphate at infinite dilution will be : (A) 3x + 2y (B) 3y + 2x (C) 2x + 2y (D) 3x + 3y 3+



–1



2



47.



Which of the following solutions will have highest value of the molar conductance of CH 3 COOH ? (B) 0.5 M CH 3 COOH (A) 1 M CH 3 COOH (D) 0.1 M CH 3 COOH (C) 0.3 M CH 3 COOH



48.



At CMC, the surfactant molecules undergoes : (A) association (B) aggregation



(C) micelle formation



Lyophilic sols are : (A) Irreversible sols (C) Not coagulated by adding electrolytes



(B) They are prepared from inorganic compounds (D) Self stabilizing



49.



–1



(D) all of these



2+



ion ?



50.



How many EDTA molecules are required to make an octahedral complex with a Ca (A) Six (B) Three (C) One (D) Two



51.



The complex ion which has no d electrons in the central metal atom is (At. No. Cr = 24, Mn = 25, Fe = 26, Co = 27) : (A) MnO4 



52.



−



54.



3+



(C) Fe ( CN)6   



3−



(D) Cr (H2O )6   



3+



The complex showing a spin–only magnetic moment of 2.82 B.M. is : (A) Ni ( CO )4



53.



(B) Co (NH3 )6   



(B) NiCl4 



2−



(C) Ni (PPh3 )4



(D) Ni ( CN)4   



2−



Which of the following has face–centred bravais lattice ? (A) Hexagonal (B) Monoclinic (C) Tetragonal



(D) Orthorhombic



Which of the following is the anhydride of perchloric acid ? (B) ClO 2 (C) Cl 2 O 6 (A) Cl 2 O



(D) Cl 2 O 7
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55.



Which of the following represents total kinetic energy of one mole of gas ? 1 3 2 (B) RT (C) ( CP − CV ) RT (D) RT (A) RT 2 2 3



56.



For which of the following reactions, the entropy change will be positive ?



57.



  (A) H2 ( g) + I2 ( g)   2HI ( g)



  (B) HCl ( g) + NH3 ( g)   NH4 Cl ( s )



  (C) NH4NO3 ( s )   N2O ( g) + 2H2O ( g)



  (D) MgO ( s ) + H2 ( g)   Mg ( s ) + H2O (  )



Which of the following are disproportionation reactions? I) 2Cu+ → Cu2+ + Cu II) 3MnO24− + 4H+ → 2MnO−4 + MnO2 + 2H2O III) 2KMnO4 → K 2MnO4 + MnO2 + O2 IV) 2MnO−4 + 3Mn2+ + 2H2O → 5MnO2 + 4H+ (A) I, II (B) I, II, III



(C) II, III, IV



(D) I, IV nd



+



58.



According to Bohr’s model, if the kinetic energy of an electron in 2 orbit of He is ‘x’, then what rd 5+ should be the ionization energy of the electron revolving in 3 orbit of M ion? x (D) 2x (A) x (B) 4x (C) 4



59.



Which statements is true regarding oxidation of the following two compounds.



I



(A) (B) (C) (D)



60.



II



Both are oxidisable to benzoic acid under similar conditions It is very difficult to oxidize either of the two Compound I is oxidisable only under vigorous conditions to benzoic acid compound I is oxidisable to benzoic acid, while compound II is oxidisable only under vigorous conditions to 2,2-dimethylpropanoic acid



The half life of a first order reaction is 10 sec. Calculate the time for completion of 99.9% of the reaction. (A) 40 sec (B) 80 sec (C) 100 sec (D) 60 sec Space for rough work
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61.



The increasing order of the rate of HCN addition to compounds I to IV is I) Formaldehyde II) Acetone III) Acetophenone IV) Benzophenone (B) IV < II < III < I (C) IV < III < II < I (D) III < IV < II < I (A) I < II < III < IV



62.



Which of the following gives positive iodoform test as well as positive Fehling test? (A) propanal (B) ethanal (C) propanone (D) benzophenone



63.



Identify the incorrect statement. 0 (A) Plaster of paris can be obtained by heating gypsum to 120 C (B) Plaster of paris sets to hard mass due to hydration followed by allotropic transition (C) Gypsum contains a lower percentage of calcium than plaster of paris (D) Gypsum is obtained by heating Plaster of paris Conc. HNO 3 +



64.



conc. H2SO



Br2, Fe (X)



Br2, Fe



N O2



N O2



X, Y are



Conc. HNO 3 + conc. H2SO (Y) (Major)



Br



N O2



Br ,



, Br



Br



65.



66.



67.



Br



Br ,



,



Br



N O2



N O2



N O2



Br



N O2



(A) (B) Alkali metals are characterized by (1) Good conductors of heat and electricity (3) High melting points (A) 1, 2 (B) 2, 3, 4



Br



N O2



(C)



(D)



(2) high oxidation potentials (4) solubility in liquid ammonia (C) 1, 2, 4 (D) all of these



Fe,H O



2 CCl4 + [H]  → A + HCl



KOH A + Acetone  → Hypnotic drug , the drug is (A) salicylaldehyde (B) nitrochloroform (C) natalite



(D) chloretone



Which of the following is an addition homo polymer? (i) Polythene (ii) Teflon (iii) PVC (A) i, ii & iv (B) only I (C) i, iii & iv



(iv) Terylene (D) i, ii & iii
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68.



Choose the correct statement (A) among ClO 3 − , XeF 4, SF 4 and [I 3 ] − ; ClO 3 has maximum no of lone pairs of electrons on central atom (B) among CsF , RbF, KF and NaF; CsF has maximum lattice energy (C) hydrolith on hydrolysis yields nitrogen gas (D) among He2+ ,O2− ,NOandC22− ;C22− has maximum bond order



69.



Which of the following is true reactivity order towards electrophilic addition of alkene ? H2C CH2 < CH3CH CH2 < H3C C CH2 (A) (B) (C)



(D)



H2C H2C



CH2 >



CH3CH



CH2 < H3C



CH3CH



C



CH2 > H3C CH2 



CH3 C CH2



CH3 CH3CH CH2



CH3 H2C CH2 < H3C



CH2 



C



CH2



CH3 70.



Which of the following carbanion is the most stable?



(A)



HC



CH2



CH2



HC



CH3



(C)



(B)



CH3



(D)



NO 2



71.



Choose the correct statement? (A) among Fe ( C2O4 )3 



3−



, Fe ( Cl )6 



3−



and Fe (H2O )6 



3+



; Fe ( Cl )6 



3−



is the most stable complex



2−



(B) The magnetic moment of MnX4  (X = monodentate halide ion) is 5.9 BM. This shows geometry of the complex is square planar (C) In Na2 Fe ( CN)5 NO  , sodium nitroprusside, oxidation state of Fe is + 1 (D) The magnetic moment (spin only) and hybridization of the brown ring complex Fe (H2O ) NO  SO4 is 15 BM,sp3 d2 5   72.



The vapour density of a mixture containing NO 2 and N 2 O 4 is 27.6. Mole fraction of NO 2 in the mixture is (A) 0.2 (B) 0.4 (C) 0.6 (D) 0.8 Space for rough work
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73.



Select the correct configuration for this compound OH



CH2 H3C



O OH HOOC



(A) 1R, 3S



74.



(B) 1R, 3R



K2Cr2O7 / H+



(D) 1S, 3S



(C) 2-Propanol



(D) Ethyl methyl ether



I2 / NaOH



(O)



C3H8O



(C) 1S, 3R



CHI 3



C3H6O



In this sequence the starting compound is (A) 1-Propanol (B) Propanal 75.



A hydrocarbon contains 86% carbon. 448 ml of it weighs 1.68g at STP. Hydrocarbon is (A) Alkene (B) Alkyne (C) Arene (D) Alkane



76.



What is true about halogen oxides? (A) Of the two fluorides of oxygen, O 2 F 2 is thermally stable at 298K (B) Increasing order of stability of oxides of I, Br and Cl is: I


77.



∆ Li + C(carbon) The compound D is (A) Lithium carbide (C) ethene 78.



K / liq. NH3



H2O B (gas)



A



D (B) ethyne (D) lithium acetylide (LiC 2 H)



Optical activity may be shown by



Cl



CH3 (A)



Cl



C



(B)



H



CH3



Cl C



C



H



(C)



H



(D)



H



All of the above



CH3
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Cl C2H5SNa



79.



In the given reaction



(P) NO 2



Product 'P' can be



C2H5SH



F



SC2H5



F



(A)



(B) NO 2



SC2H5



NO 2



F



80.



NO 2



SC2H5 SC2H5



(C)



(D)



H2N



F



Cl



Choose the correct statement? (A) Among the following BF4− , BI3 , B3N3H6 ; only B3N3H6 has dative bond (B) If the four tubes of a car are filled to the same pressure and temperature with N 2 , O 2 , H 2 and Ne respectively, then the one with Ne will be refilled first. + (C) Electrical conductivity of alkali metal ions in aqueous solution is maximum for Li (D) 1-butyne and 2-butyne can be distinguished by Tollen’s reagent



PART III: (a) ENGLISH PROFICIENCY I: In each of the following questions, out of the four alternatives, choose the one which can be substituted for the given words/sentences: 81.



82.



83.



84.



85.



A light sailing boat built especially for racing (A) Yacht (B) Frigate



(C) Dinghy



(D) Canoe



Be the embodiment or perfect example of (A) personify (B) Masquerade



(C) Signify



(D) Characterise



A name adopted by an author in his writings (A) Nickname (B) Pseudonym



(C) Title



(D) Nomenclature



Member of a band of robbers (A) Thief (B) Pirate



(C) Dacoit



(D) Brigand



A person who is made to bear the blame due to others (A) Ignoramus (B) Nincompoop (C) Innocent



(D) Scapegoat



Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



II: Pick up the correct synonyms for each of the following words: 86. PLUSH: (A) Luxurious (B) Delicious (C) Comforting 87.



88.



89.



90.



(D) Tasty



SAGACITY: (A) Sanity



(B) Uprightness



(C) Morality



(D) Wisdom



VORACIOUS: (A) Hungry



(B) Wild



(C) Quick



(D) Angry



INEVITABLE: (A) Expected



(B) Fixed



(C) Unavoidable



(D) Probable



IMPASSE: (A) Difficulty



(B) Confrontation



(C) Stalemate



(D) Impossibility



III: 91.



Choose one alternative which is opposite in meaning to the given word: FLAGITIOUS (A) Vapid (B) Innocent (C) Frivolous (D) Ignorant



92.



CELIBATE (A)Extravagant



(B) Prodigal



(C) Profilgage



(D) Reprobate



INSOLENT (A) Polite



(B) considerate



(C) Agreeable



(D) Coward



OVERWROUGHT (A) Excited



(B) Calm



(C) Alert



(D) alive



OSTENTATIOUS (A) Ignorant



(B) Unpretentious



(C) Awkward



(D) Bankrupt



93.



94.



95.



(b) LOGICAL REASONING Directions (96 – 99): In the following series numbers/letters are arranged on the basis of some principle. Find out the principle and then select the missing term from the given alternatives. 96.



97.



3, 8, 15, 24, ? (A) 30



(B) 35



AAZY, DDVU, GGRQ, ?, MMJI, PPFE (A) KKMN (B) MMJN



(C) 36



(D) 49



(C) KKMM



(D) JJNM
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98.



99.



100.



31, 29, 24, 22, 17, ?, ? (A) 15, 13 (B) 10, 8



(C) 14, 12



(D) 15, 10



ZDOA, VHNF, ? NPLP, JTKU, FXKZ (A) RLKM (B) MLRK



(C) RKML



(D) RLMK



Which interchange of signs will make the following equation true ? 6 ÷ 4 + 9 = 33 (A) +, – (B) +, + (C) ×, +



(D) ÷, ×



Directions (101 – 102): The capital letters in each of the following words are coded and written in small letters on the right side of each word. But these letters are not in order. Find out the codes for letters and answer the questions. PROBLEM grcatsd ROMAN cftxs LAME fgat BOLD gcdz 101.



102.



103.



What is the code for letter ‘B’ ? (A) g (B) c



(C) d



(D) z



What is the code for letter ‘A’ ? (A) t (B) g



(C) f



(D) a



Vinod travelled 6km south from the starting point D, then the turned right and moved 4 km and again turned right and travelled 6km and turned left and travelled 8km. Find out how many kilometers he has to cover to reach his starting point D. (A) 10km (B) 12km (C) 14km (D) 16km



104.



(A)



(B)



(C)



(D)
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105.



(A)



(B)



(C)



(D)



PART IV: MATHEMATICS 106.



If a, b and c are three terms of an A.P. such that a ≠ b, then (A)



107.



108.



2



(B)



b−c may be equal to a−b



(C) 1



3



(D) none of these



All possible two factor products are formed from the numbers 1, 2, 3, 4, ......, 200. The number of factors and out of the total obtained which are multiples of 5 is (A) 5040 (B) 7180 (C) 8050 (D) none of these



1 n n n 2 2 If D k = 2k n + n + 1 n + n and ∑ Dk = 56, then n equals k =1 2k − 1 n2 n2 + n + 1 (A) 4



(B) 6



(C) 8



(D) none of these



109.



For the three events, A, B and C (exactly one of the events A or B occurs) = P (exactly one of the events C or A occurs) = P (exactly one of the events B or C occurs) and P (all the three events occurs 1 2 simultaneously) = p , where 0 < p < . Then the probability of at least one of three events A, B and C 2 occurring is p + 3p2 p + 3p2 3p + 2p2 3p + 2p2 (B) (C) (D) (A) 4 2 4 2



110.



The value of ‘a’ for which the equation 4 cosec (π (a + x)) + a – 4a = 0 has a real solution is (A) a = 1 (B) a = 2 (C) a = 3 (D) none of these



2



2
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A B − tan 2 2= In any triangle ABC, A B tan + tan 2 2 a−b a−b (A) (B) a+b c tan



111.



(C)



a−b a+b+c



(D)



c a+b



112.



The median AD and BE of triangle with vertices A(0, b), B(0, 0) and C(a, 0) are perpendicular to each other, if (B) a = − 2 b (C) both (A) and (B) (D) none of these (A) a = 2 b



113.



The tangent drawn at any point P to the parabola y = 4ax meets the directrix at the point K, then the angle which KP subtends at its focus is (A) 30° (B) 45° (C) 60° (D) 90°



114.



If α, β are the roots of the equation ax + bx + c = 0, then the equation whose roots are α +



2



2



1 , is α 2 2 (A) acx + (a + c)bx + (a + c) = 0 2 2 (C) acx + (a + b)cx + (a + c) = 0 115.



116.



2



(B) abx + (a + c)bx + (a + c) = 0 (D) none of these 2



2



If both the roots of the quadratic equation x – 2kx + k + k – 5 = 0 are less than 5, then k lies in the interval (A) (–∞, 4) (B) (4, 5) (C) (5, 6) (D) (6, ∞)



1 2 2 3 3 4 ⋅ ⋅ ⋅ 2 2+ 2 2 + 2 2 + ⋅ ⋅ ⋅ ⋅ n terms = 13 13 + 23 13 + 23 + 33  n  (A)    n + 1



117.



2



1 and β + β



2



 n  (B)    n + 1



3



 n  (C)    n + 1



If |z – 2| = min {|z – 1|, |z – 5|}, where z is a complex number, then 3 7 3 7  (B) Re (z) = (C) Re (z) =  ,  (A) Re (z) = 2 2 2 2



 1  (D)    n + 1



(D) none of these



n



118.



2   2 If in the expansion of  x 3 −  a term like x exists and ‘n’ is a double digit number, then least x  value of ‘n’ is (A) 10 (B) 11 (C) 12 (D) 13 Space for rough work
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119.



1− (A)



120.



1 1 3 1⋅ 3 ⋅ 5 + ⋅ − + ⋅⋅⋅= 8 8 16 8 ⋅ 16 ⋅ 24 2 5



(B)



3



2 5



2



(C)



(D) none of these



5



2



If A = O, then I + A + A equals –1 (A) I – A (B) (I + A )



(C) (I – A)



–1



(D) none of these



121.



The mean and variance of a binomial distribution are 6 and 4. The parameter n is (A) 18 (B) 12 (C) 10 (D) 9



122.



If



3π < α < π, then 4 (A) 1 + cot a



cos ec 2 α + 2cot α is equal to (B) 1 – cot a



(C) –1 – cot a 2



2



2



(D) –1 + cot a 2



123.



If sin A + sin 2A = x and cos A + cos 2A = y, then (x + y )(x + y – 3) = (A) 2y (B) y (C) 3y (D) none of these



124.



The angle of elevation of the top of the tower observed from each of the three points A, B, C on the ground, forming a triangle is the same angle α. If R is the circum-radius of the triangle ABC, then the height of the tower is (A) R sin a (B) R cos α (C) R cot a (D) R tan α



125.



If 3 sin−1 (A)



2 2x 2x π −1 1 − x , then x = − 4cos + 2 tan−1 = 2 2 2 3 1− x 1+ x 1− x 1 (B) (C) 1 3 3



(D) none of these



126.



The equation of the lines on which the perpendiculars from the origin make 30° angle with x-axis and 50 with axes, are which form a triangle of area 3 (C) x ± 3 y – 10 = 0 (D) none of these (A) x + 3 y ± 10 = 0 (B) 3x + y ± 10 = 0



127.



The number of common tangents to the circles x + y – 4x – 6y – 12 = 0 and x + y + 6x + 18y + 26 = 0 is (A) 1 (B) 2 (C) 3 (D) 4



128.



The locus of a point which divides the join of A(–1, 1) and a variable points P on the circle x + y = 4 in the ratio 3 : 2, is 2 2 2 2 (B) 25 (x + y ) + 20 (x – y) – 28 = 0 (A) 25 (x + y ) + 20 (x – y) + 28 = 0 2 2 (D) none of these (C) 20 (x + y ) + 20 (x – y) + 28 = 0



2



2



2



2



2



2
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129.



130.



The straight line y = 2x + λ does not meet the parabola y = 2x, if 1 1 (B) λ > (C) λ = 4 (A) λ < 4 4 2



The equation of an ellipse whose focus is (–1, 1), directrix is x – y + 3 = 0 and eccentricity is given by 2 2 (A) 7x + 2xy + 7y + 10x – 10y + 7 = 0 2 2 (C) 7x – 2xy + 7y – 10x – 10y – 7 = 0



131.



132.



133.



2



1 is 2



2



(B) 7x – 2xy + 7y – 10x + 10y + 7 = 0 2 2 (D) 7x – 2xy + 7y + 10x + 10y – 7 = 0 2



2



The product of the lengths of perpendiculars drawn from any point on the hyperbola x – 2y – 2 = 0 to its asymptotes is 1 3 2 (B) (C) (D) 2 (A) 2 2 3



 1 2 If g(x) = x + x – 2 and   ( gof )( x ) = 2x 2 − 5x + 2 , then f(x) is equal to 2 2 (A) 2x – 3 (B) 2x + 3 (C) 2x + 3x + 1



2



(D) 2x – 3x – 1



 1    The domain of the function f(x) = log2  − log1/ 2  1 +  − 1 is 4 x    (A) (0, 1)



134.



(D) λ = 1



(C) (1, ∞)



(B) (0, 1]



 1 (D)  0,   6



A particle begins at the origin and moves 2 units to right and reaches P 1 , then 1 unit up and reaches 1 1 1 unit right and reaches P 3 , unit down to reach P 4 and unit right to reach P 5 and so on. If P2, 4 2 8 P n = (x n , y n ), then lim Pn is n →∞



8 4 (B)  ,  3 5



(A) (4, 6)



135.



136.



4  (C)  ,2  5 



Let f(x) = x x x x ⋅ ⋅ ⋅ ⋅ ⋅ ∞ (x > 0) f′(5) is equal to (A) 5 (B) 20 (C) 10 If y = ae 2



mx



–mx



+ be mx



(A) m (ae



, then



–mx



– be



)



d2 y 2 –m y= dx 2 (B) 1



(C) 0



(D) (4, 3)



(D) none of these



(D) none of these
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137.



π  2x tan x cos x ; Function   k; 



π π 2 is continuous at x = , if k = 2 π x= 2 1 (B) 2 (C) 2



(A) –2 138.



140.



141.



(D) no such value of k exists



If f(x) is continuous and differentiable over [–2, 5] and –4 ≤ f′(x) ≤ 3 for all x in (–2, 5), then the greatest possible value of f(5) – f(–2) is (A) 7 (B) 9 (C) 15 (D) 21 n



139.



x≠



n



x y x y The curve   +   = 2 touches the straight line + = 2 at the point (a, b) a b a b (A) for n = 3 (B) for n = 2 (C) for any value of n (D) for no value of n If h(x) = f(x) + f(–x), then h(x) has got an extreme value where f′(x) is (A) an even function (B) an odd function (C) zero If



(D) none of these



cos 4x + 1



∫ cot x − tan x dx = A cos 4x + B, then the value of |8A|



(A) 1



(B) 2



(C) 3



(D) 4 π/2



142.



Let f be integrable over [0, a] for any real a. If we define I 1 =



∫ cos θ f ( sin θ + cos θ ) dθ and I 2 = 2



0



π/2



∫ sin 2θ f ( sin θ + cos θ ) dθ, then 2



0



(A) I 1 = I 2 143.



(C) I 1 = 2 I 2



(D) I 1 = –2 I 2



kx



If the area above the x-axis, bounded by the curves y = 2 and x = 0 and x = 2 is of k is 1 (A) 2



(B) 1 π/3



144.



(B) I 1 = –I 2



Let I 1 =



sin x ∫π / 6 x dx , I 2 =



(A) I 1 < I 2 < I 3



π/3



∫



π/6



(C) –1



sin ( sin x ) sin x



π/3



dx, I 3 =



(B) I 2 < I 1 < I 3



∫



π/6



sin ( tan x ) tan x



3 , then the value ln2



(D) 2



dx, then



(C) I 3 < I 1 < I 2



(D) I 3 < I 2 < I 1
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145.



3



The solution of y dx – x dy + 3x 2 y 2 e x dx = 0 is (A)



146.



2 x 0 + ex = y



(B)



2 x 0 − ex = y



The solution of the differential equation (A) 2(x – y) + log (x – y) = x + c (C) 2(x – y) + log (x – y + 2) = x + c



147.



150.



(D) none of these



dy x−y+3 is = dx 2 ( x − y ) + 5 (B) 2(x – y) + log(x – y + 2) = x + c (D) none of these



(B) QRS



(C) PRS



(D) PQS



               Let u,v and w be vectors such that u + v + w = u 3,= v 4 and= w 5 , then u ⋅ v + v ⋅ w + w ⋅ u 0 . If If= is (A) 47



149.



3 −x 0 + ex = y



      For any four points P, Q, R, S, PQ × RS + QR × PS + RP × QS is equal to 4 times the area of the triangle (A) PQR



148.



(C)



(B) –25



(C) 0



(D) 25



The angle between the lines 2x = 3y = –z and 6x = –y = –4z, is (A) 0° (B) 30° (C) 45°



(D) 90° –4



In the expansion of 2 log e x – log e (x + 1) – log e (x – 1), the coefficient of x is 1 (B) –1 (C) 1 (D) none of these (A) 2



BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



A clock which keeps correct time at 20o C , is subjected to 40o C . If coefficient of linear expansion of the pendulum is 12 × 10 −6 / °C . How much will it gain or loose in time (A) 10.3 seconds / day (B) 20.6 seconds / day (C) 5 seconds / day (D) 20 minutes / day



152.



A wire of mass 100g carrying a current of 2 A towards increasing x is in the form of







y= x 2 ( −2m ≤ x ≤ +2m) .This wire is placed in a magnetic field B = −0.02 kˆ Tesla. The acceleration of the wire (in m / s 2 ) is (A) −1.6ˆj



(B) −3.2ˆj



(C) 1.6ˆj



(D) 2.4ˆj
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153.



A short-circuited coil is placed in a time-varying magnetic field. Electrical power is dissipated due to the current induced in the coil. If the number of turns were to be quadrupled and the wire radius halved, the electrical power dissipated would be (A) Halved (B) The same (C) Doubled (D) Quadrupled



154.



A short magnet is allowed to fall along the axis of a horizontal metallic ring. Starting from rest, the distance fallen by the magnet in one second may be (A) 4 m (B) 5 m (C) 6 m (D) 7 m



155.



COOH X



NH3



∆



Y



strong heat Z



COOH (A)



X is an amino acid



(B)



Y is an amino acid



O NH2 (C)



Y is



(D)



NH



Z is



NH2



O 156



157.



Among the following artificial sweeteners, the sweetest one is (A) Saccharin (B) Aspartane (C) Sucrolose –1



Rate of disappearance of SO 2 is 64 kg min .   2SO2 + O2   2SO3 . The rate of formation of SO 3 gas is (A) 80 kg/min



158.



(D) Alitame



(B) 64 kg/min



(C) 128 kg / min



(D) 32 kg/min



Spin free complex is (A) Co (NH3 )6   



3+



(B) Ni ( CN)4 



2−



(C) NiCl4 



2−



(D) All the above
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159.



(A) 160.



161.



162.



π , then ∠C is equal to 3 π π (B) (C) 4 3



In ∆ABC, a = 2b and |A – B| =



π 2



In a triangle, r 1 > r 2 > r 3 , then (A) a > b > c (B) a < b < c



(C) a > b and b < c



(D) none of these



(D) a < b and b > c



The top of a hill observed from the top and bottom of a building h is at angles of elevation p and q, respectively. The height of hill is hcot q hcot p h tanp (B) (C) (D) none of these (A) cot q − cot p cot p − cot q tanp − tanq



   If A, B and C are the vertices of a triangle whose position vectors are a,b and c respectively and G is    the centroid of the ∆ABC, then GA + GB + GC is          a+b+c a−b−c (C) (D) (A) 0 (B) a + b + c 3 3
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PART I: PHYSICS 1.



Two stones are projected with the same speed but making different angles with the horizontal. Their horizontal ranges are equal. The angle of projection of one is



π and the maximum height reached by 3



it is 102 metres. Then the maximum height reached by the other in metres is (A) 336 (B) 224 (C) 56 (D) 34 2.



A body of mass



m1 projected vertically upwards with an initial velocity u reaches a maximum height h.



Another body of mass



m 2 is projected along an inclined plane making an angle 300 with the



horizontal and with speed u. The maximum distance travelled along the incline is (A) 2h (B) h (C) h/2 (D) h/4 3.



An object initially at rest explodes into three fragments A,B and C. The momentum of A is of B is



P ˆi and that



3 P ˆj where P is positive number. The momentum of C is will be



(1 + 3 ) P in a direction making 120 (B) (1 + 3 ) P in a direction making 150



(A)



0



with that of A



0



with that of B



0



(C) 2P in a direction making 150 with that of A 0



(D) 2P in a direction making 150 with that of B 4.



Two particles of equal mass have velocities acceleration = a1



(5 i − 5 j ) ms



−2



and



V2 = 4 j ms −1 .



First particle has an



while the acceleration of other particle is zero. The centre of mass



of the two particles moves in a path of (A) straight line (B) parabola 5.



V1 = 4 i



(C) circle



(D) ellipse



In the arrangement as shown, mass of block A is m. What should be the mass of block B so that magnitude of acceleration of centre of mass of both the blocks is zero. (the inclined plane is at rest)



A



B



60°



(A)



m 2



(B)



m 3 2



(C) m 2



(D)



30°



m 3
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6.



A 40 kg slab rests on a frictionless floor. A 10 kg block rests on top of the slab. The static coefficient of friction between the block and the slab is 0.60 while the kinetic coefficient of friction is 0.40. The 10 kg block is acted upon by a horizontal force of 100 N. If slab will be



10 kg blcok



100N



40 kg (A)



0.98 ms −2



(B)



g = 9.8ms −2 , the resulting acceleration of the



1.47 ms −2



(C)



slab



1.52 ms −2



(D)



6.1 ms −2



7.



A particle tied to a string of negligible weight and length l is swung in a horizontal circular path with constant angular velocity having time period T. If the string length is shortened to l / 2 by slowly pulling the string towards the centre, while the particle is in motion, time period changes to (A) 4T (B) 2T (C) T/2 (D) T/4



8.



A thin uniformed rod AB of mass m and length L is hinged at one end A to the level floor. Initially it stands vertically and is allowed to fall freely to the floor in the vertical plane. The angular velocity of the rod, when its end B strikes the floor is (A)



9.



(B)



 mg    3L 



1/2



(C)



 g   L



(D)



 3g    L



1/2



The mass and diameter of a planet are twice those of the earth. What will be the time period of oscillation of a pendulum on this planet if it is a seconds pendulum (time period of 2 sec) on earth ? (A)



10.



 mg    L 



2s



(B) 2s



(C)



1 s 2



(D)



2 2s



A body is executing simple harmonic motion. At a displacement X its potential energy is displacement Y its potential energy is (A)



= E



E1 − E 2



(B)



= E



E1



and at a



E 2 . The potential energy (E) at displacement (x + y) is E1 + E 2



(C)



E = E1 + E 2



(D) None
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11.



Three springs A, B and C have force constants



KA , KB



and



KC



respectively. The respective load



versus elongation graphs are shown in the figure. Identify the correct descending order of the force constants.



elongation



B C A 300450



600



Load (A) 12.



KA , KB , KC



(B)



A steel wire is 1m long and



KC , KB , KA



1mm



2



(C)



KA , KC , KB



(D)



KB , KC , KA



in area of cross-section. If it takes 200 N to stretch this wire by 1



mm, how much force will be required to stretch the wire of the same material and diameter from its normal length of 10m to length of 1002 cm (A) 100 N (B) 200 N (C) 400 N (D) 2000 N 13.



A large tank filled with water to a height ‘h’ is to be emptied through a small hole at the bottom. The ratio of times taken for the level of water to fall from h to h/2 and from h/2 to zero is



2



(A)



14.



If



d0



is density of a liquid at



density at (A) 15.



1 2



(B)



11d 0 10



1000 C



(C)



00 C



2 −1



1 2 −1



(D)



and its coefficient of volumetric expansion is



10−3 / 0 C , then its



is (B)



10d 0 11



(C)



9d 0 10



(D)



10d 0 9



A horizontal uniform glass tube of 100 cm length sealed at both ends contains 10 cm mercury column in the middle. The temperature and pressure of air on either side of mercury column are respectively



310 C and 76 cm of mercury. If the air column at one end 2730 C , the pressure of air which is at 00 C is (in cm Hg) (A) 76



(B) 88.2



(C) 102.4



is kept at



00 C



and the other end at



(D) 122
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16.



If for hydrogen



n , where C P and CV CP − CV = m and for nitrogen CP − C V =



refer to specific



heats per unit mass respectively at constant pressure and constant volume, the relation between m and n is (molecular weight of hydrogen =2 and molecular weight of nitrogen=1(D) (A) n=14 m (B) n=7m (C) m=7n (D) m=14 n 17.



Two rods A and B of same length and radius are joined together end-to-end. The thermal conductivity of A and B are 2K and K respectively. If temperature difference between the open ends of A and B is



360 C , the temperature difference across ‘A’ is 0 0 (B) 18 C (A) 12 C 18.



19.



(C)



240 C



A uniform plate of side a is placed as shown in the figure.  1 Now   th portion is removed. (right-bottom portion). The 4 position of centre of mass of remaining part of the plate is a a  a 3a  (B)  ,  (A)  ,  4 2   4 2   7a 5a   5a 7a  (D)  ,  (C)  ,   12 12   12 12 



(D)



90 C



Y



a



a



( 0,0 )



X



A book with many printing errors contains four different formulae for the displacements of a particle undergoing a certain periodic motion. Pick out the wrong formula on dimensional grounds (A) = y



a sin 2π



(C) y = a sin Vt



t T



a  t t  sin 2π + cos 2π  T T 2 T (D) y a cos 2π = t



(B) y =



µm .



From



20.



Light from the moon is found to be have a maximum intensity near the wavelength 14 Wein’s law, temperature of surface of the moon is about (A) 100 K (B) 200 K (C) 100°C (D) 20°C



21.



Each of the strings of length 51.6 cm and 49.1 cm are tensioned separately by 20 N force and mass per unit length of both the strings is same which is equal to 1 g/m. When both the strings vibrate simultaneously, the number of beats heard are (A) 3 (B) 5 (C) 7 (D) 8 Space for rough work
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22.



If a reflector moves towards a stationary source emitting waves of wavelength wave length of reflected wave (A)



23.



C+V λ1 =λ    C 



(B)



λ



1



is



λ1 =λ



C−V C



(C)



C−V λ1 =λ   C+V



sin i d = sin r d1



(B)



cosi d = cos r d1



(C)



d1



cos r d = cosi d1



1022



(B)



10−22



(C)



1023



In a Van de Graaff type generator a spherical metal shell is to be a electric strength of the gas surrounding the electrode is spherical shell required is (A) 15 cm (B) 30 cm



27.



C+V λ1 =λ   C−V



is the diameter of the refracted



(D)



sin r d = sin i d1



The earth’s magnetic field at the equator is approximately 0.4 G. Then the earth’s dipole moment is (approximately) (A)



26.



(D)



If d is the diameter of the incident beam with an angle of incidence i on a boundary separating rarer



(A)



25.



with a speed V, the



[C – speed of the waves]



medium and denser medium. If r is the angle of refraction and beam. Then



24.



λ



(D)



10−23 A.m 2



15 × 106



V electrode. The di-



5 × 107 Vm −1 . The minimum radius of the



(C) 30 m



(D) 15 m



Choose the incorrect one in the following statements. (A) Alloys of metals usually have greater resistance that of their constituent metals (B) Alloys usually have much lower temperature coefficient of resistance than pure metals (C) The resistivity of the alloy manganin is nearly independent of temperature (D) The resistivity of a typical insulator (amber) is greater than that of a metal by a factor of the order of



103



A



100 µF



capacitor in series with a



40 Ω



resistance is connected to AC of 110 V, 60 Hz supply.



Then time lag between the current maximum and the voltage maximum is [tan 33.5 = 0.66] (A) 2 ms (B) 15.5 ms (C) 1.55 s (D) 15.5 s Space for rough work
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28.



A cylinder of radius R and length L is placed in a uniform electric field E parallel to the axis of the cylinder. The total electric flux passing through the curved surface of the cylinder is: (A) 2π R E 2



(B)



π R2



(C)



E



π R2 + π R2 E



(D) None −19



29.



The length of a potentiometer wire is 5m. An electron in this wire experiences a force of 4.8 × 10 N, There is no other resistance in the circuit other than the potentiometer wire. The emf of the main cell used in potentiometer is: (A) 3 v (B) 5v (C) 1.5 v (D) 15v



30.



The 80Ω galvanometer shows full-scale deflection for a potential of 20mV. To convert this galvanometer to measure a maximum potential of 5V, we must connect. (A) A resistance of 19.92 KΩ parallel to the galvanometer (B) A resistance of 19.92 KΩ is series with the galvanometer (C) A resistance of 20KΩ parallel to the galvanometer (D) A resistance of 20KΩ in series with galvanometer



31.



The cyclotron frequency of an electron gyrating in a magnetic field of 1T is approximately. (A) 28 MHZ (B) 280 MHZ (C) 2.8 GHZ (D) 28 GHZ



32.



An conducting loop of area 10cm and resistance 1Ω is kept in a time varying magnetic field, perpendicular to its plane, which is zero at t =0. The current I induced in the loop as a function of time t is given as I = (8t+(A) mA. The magnetic field B as a function of time is



2



(



)



(A) 4t + t + 1 T 33.



34.



2



(



)



(B) 4t + t + 2 T 2



( )T



(C) 4t



2



(



)



(D) 4t + t T 2



The self-inductance of the motor of an electric fan is 10 H. In order to impart maximum power at 50Hz it should be connected to a capacitance of (B) 2 mF (C) 1mF (D) 1μF (A) 3mF



δ1 . It is then set in a vertical plane perpendicular to the geographic meridian. The apparent dip angle is δ 2 . The declination θ at the place is −1 −1 = (B) θ tan ( tan δ1 + tan δ 2 ) (A) θ = tan ( tan δ1 tan δ 2 ) The plane of a dip circle is set in the geographic meridian and the apparent dip is



(C)



 tan δ1    tan δ 2 



θ = tan −1 



−1 = (D) θ tan ( tan δ1 − tan δ 2 )



Space for rough work
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35.



Two cells of the same emf are in series with an external resistance R, the internal resistance are r1 and r2 respectively. If the potential drop across first cell is zero, then the value of R is (A)



r1 + r2



(B)



r1 − r2



(C)



r1 + r2 2



(D)



r1 − r2 2



36.



The magnifying power of a telescope is 9. When it is adjusted for parallel rays, the distance between the objective and the eyepiece is found to be 20cm. The focal length of lenses are (A) 18cm, 2cm (B) 11cm, 9 cm (C) 10cm, 10cm (D) 15cm, 5cm



37.



The largest wavelength in the ultraviolet region of the hydrogen spectrum is 122nm. The smallest wavelength in the infrared region of the hydrogen spectrum is (A) 802 nm (B) 823 nm (C) 1882 nm (D) 1648 nm



38.



If



λ1



and



λ2



denote the wavelength of de – Broglie waves for electrons in the first and second Bohr



orbits in hydrogen atom then (A) 2/1 39.



(B) 1/ 2



is equal to (C)



1 4



(D)



4 1



A homogeneous ball (mass = m) of ideally black material at rest is illuminated with a radiation having a set of photon (wavelength = λ ) each with same momentum and same energy. The rate at which photons fall on the ball is n. The linear acceleration of the ball is (A)



40.



λ1 / λ2



mλ nλ



(B)



nh mλ



(C)



nh 2π ( mλ )



(D)



2π mλ nh



Statement I : Light emitting diode (LED) emits spontaneous radiations Statement II : LED are forward biased p-n junctions (A)statement I is true; statement II is true, statement II is a correct explanation for statement I (B) statement I is true; statement II is true, statement II is not a correct explanation for statement I (C) statement I is true; statement II is false (D) statement I is false ; statement II is true
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PART II: CHEMISTRY –12



–4



41.



The solubility product of M(OH) x is 4 x 10 (A) 1 (B) 2



42.



The electron affinity of chlorine is 349 kJ mol . How much energy in joules must be released when – 1mg of chlorine is converted to Cl (g) ions ? (A) 9.83 J (B) 9830 J (C) 983 J (D) 9.83 kJ



43.



The value of observed and theoretical molecular masses of certain electrolyte XY are 65.4 and 114.45 respectively. The electrolyte XY in the solution has dissociation to the extent of (A) 75% (B) 80% (C) 50 % (D) 90%



44.



In rock salt structure what percentage of the octahedral voids are occupied by cations ? (A) 50% (B) 100% (C) 25% (D) 33%



45.



For the process NH 3 (g) + HCl(g) → NH 4 Cl(s) (A) Both ∆H and ∆S are +ve (C) ∆H is +ve and ∆A is – ve



(B) ∆H is – ve and ∆S is +ve (D) Both ∆H and ∆S is – ve



Aspirin is an acetylation product of (A) p–Dihydroxybenzene (C) o–Dihydroxybenzene



(B) o–Hydroxybenzoic acid (D) m–Hydroxybenzoic acid



46.



47.



. What will be the value of x. If solubility is 10 M (C) 3 (D) 4 –1



Out of the various possible isomers of C 7 H 7 Cl, containing a benzene ring, the weakest C–Cl bond is present in CH3 CH2Cl CH3 CH3 (A)



(B)



Cl



(C)



(D)



Cl Cl Space for rough work
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48.



Which cannot be oxidized to benzoic acid ? CH3 CH2CH2CH3 HC CH3 (B) (A)



CH3



C(CH3)3 (D)



(C)



49.



Total number of gram–molecules of SO 2 Cl 2 in 13.5g of sulphuryl chloride is (A) 0.1 (B) 0.2 (C) 0.3 (D) 0.4



50.



For which of the following set of quantum numbers an electron will have the highest energy ? (A) 3, 2, +1, +1/2 (B) 4, 2, –1, +1/2 (C) 4, 1, 0, –1/2 (D) 5, 0, 0, +1/2



51.



Synthesis of caprolactum from cyclohexanone involves (A) Hoffman’s rearrangement (B) Beckmann’s rearrangement (C) Pinacol–Pinacolone rearrangement (D) Schmidt reaction



52.



Which is the correct stability order among the following ?



(I) (A) I > II > III 53.



54.



55.



(III)



(II) (B) III > I > II



(C) III > II > I



When BCl 3 reacts with LiAlH 4 , the gaseous product produced is (C) B 2 H 6 (A) HCl (B) Cl 2 Consider the following nucleophiles : – – (II) CH 3 COO (III) OH (I) H 2 O The correct order of decreasing nucleophilicity is (A) I > II > III > IV (B) IV > II > III > I (C) IV > III > I > II



(D) II > III > I



(D) H 2 (IV) CH3 O− (D) III > IV > II > I



A mixture of NH 3 (g) and N 2 H 4 (g) is placed in a sealed container at 300K. The total pressure of the gas is 0.5 atm. The container is heated to 1200 K, where the following decomposition reactions take place. 2NH 3 (g) → N 2 (g) + 3H 2 (g) N 2 H 4 (g) → N 2 (g) + 2H 2 (g) The pressure of the vessel at this stage becomes 4.5 atm. The mole present of N 2 H 4 (g) in the original mixture was : (A) 25 (B) 50 (C) 75 (D) 88 Space for rough work
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56.



Which of the following dimensions represent an orthorhombic unit cell ? (A) a ≠ b ≠ c ; α = β = γ = 90° (B) a ≠ b ≠ c ; α = β = 90°, γ ≠ 90° (C) a ≠ b ≠ c ; α ≠ β ≠ γ = 90° (D) a = b ≠ c ; α = β = 90° γ ≠ 90°



57.



Which of the following species has the shortest bond length ? (B) N2+ (C) N2− (A) N 2



(D) N22−



–1



58.



A solvent of molar mass 84.2 g mol and boiling point 81.4°C has boiling point elevation constant –1 equal to 2.79 K Kg mol . Its molar enthalpy of vaporization will be about –1 –1 –1 –1 (B) 25.7 kJ mol (C) 31.54 kJ mol (D) 35.7 kJ mol (A) 22.7 kJ mol



59.



Which of the following statements is not correct ? (A) 96,500C of electricity when passed through a CuSO 4 , solution deposits 0.5 mol of copper at cathode. (B) The conjugate base of H2PO4− is HPO24− (C) pH + pOH = 14 for aqueous solutions. –8 (D) The pH of 1 x 10 M HCl is 8.



60.



−17 2 Given K sp( AgI = ) 8.5 × 10 M . The solubility of AgI in 0.1 M KI solution is : –15 –16 –17 –18 (B) 8.5 x 10 M (C) 8.5 x 10 M (D) 8.5 x 10 M (A) 8.5 x 10 M



61.



Standard electrode potentials of three metals A, B & C are respectively +0.5V, –3.0V and –1.2 V. The reducing powers of these metals are : (A) A > C > B (B) B > C > A (C) A > B > C (D) C > B > A



62.



For a first order reaction, the half life period is 4 minutes. Then the time take for 99.9% completion of the reaction is : (A) 8 min (B) 16 min (C) 40 min (D) 24 min



63.



In the brown–ring test of nitrate ion, the compound formed is : (A) Fe (H2O )5 NO 



2+



(C) Fe (H2O )5 (NO2 )  64.



(B) Fe (H2O )5 NO  2+



3+



(D) Fe (H2O )3 (NO )3 



2+



The allotropic form of sulphur obtained on passing H 2 S gas through concentrated nitric acid is : (A) Rhombic sulphur (B) monoclinic sulphur (C) Plastic sulphur (D) colloidal sulphur Space for rough work
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65.



66.



67.



Both Ni ( CO )4  and Ni ( CN)4  are diamagnetic. The hybridization of Ni in these complexes respectively is 3 3 2 2 2 3 3 2 (B) dsp , dsp (C) dsp , sp (D) sp , dsp (A) sp , sp 2



Kolbe’s electrolysis of potassium succinate gives : (A) Ethane (B) ethene (C) ethyne



(D) methane



hot CH 3 –CH=CH–CH 3  → A. The compound ‘A’ is : KMnO 4



(A) acetic acid 68.



(B) acetone



(C) butane –2,3–diol



(D) butane–2,3–dione



CH3 CH2 − CH2 − Cl hydrolysis Re d hot Fetube CaC2   → A  → B  → C compound ‘C’ is : AlCl 3



(A) n–propyl benzene (C) methyl benzene



(B) isopropyl benzene (D) 1, 2–diphenyl ethane



69.



ONa



OH



CO2/ 120 °C



OH COONa



COOH HCl



6-7 atm This reaction is called (A) Wurtz reaction (C) Schotten–Baumann reaction 70.



71.



72.



73.



(B) Riemer –Tiemman reaction (D) Kolbe reaction



Which of the following does not undergo aldol condensation ? (B) C 6 H 5 CHO (C) CH 3 COCH 3 (A) C 6 H 5 CH 2 CHO



(D) CH 3 CH 2 CHO



Which of the following is not common in DNA & RNA ? (A) Adenine (B) Guanine (C) Thymine



(D) Cytosine



Which of the following is a linear polymer ? (A) Amylopectin (B) Glycogen



(D) Amylose



(C) Starch



The relative order of esterification of carboxylic acids is : (A) RCH 2 COOH > R 2 CHCOOH > R 3 CCOOH (B) RCH 2 COOH < R 2 CHCOOH < R 3 CCOOH (C) RCH 2 COOH < R 2 CHCOOH > R 3 CCOOH (D) RCH 2 COOH > R 2 CHCOOH < R 3 CCOOH Space for rough work
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74.



75.



76.



Pd−BaSO4 The reaction CH 3 COCl + H 2  → CH 3 CHO + HCl, is known is : (A) wolf–kishner reduction (B) clemmensen’s reduction (C) Rosemmnd’s reduction (D) Kolbe’s reaction



The compound which gives positive iodoform test is : (A) 1–pentanol (B) 2–pentanone (C) 3–pentanone



NaNO2 +HCl Br2 warm water C6H5NH2  → A  → B  → C. The product C in this reaction sequence is : 0 aq 0 −5 C



(A) o–bromo phenol 77.



(D) pentanal



(B) p–bromo phenol



(C) m–bromo phenol



Which of the following is incorrect regarding the following reaction ? O ( 1) CH3MgI HBr B C CH2 CH3 A + ( 2) H2O/H



(D) 2, 4, 6–tribromophenol.



alc. KOH



C



(A) A = alcohol ; B = alkylhalide ; C = alkyne (B) A = alcohol ; B = alkyne ; C = alkylhalide (C) A = alkyl halide; B = alkene ; C = alcohol (D) A = alcohol ; B = alkylhalide; C = alkene 78.



(i) hydroboration



Zn dust CH3 − CHBr − CH2Br  → A   → B. The compound B is : ∆ (ii) oxidation



(A) CH 4 CH(OH)CH 3 (C) CH 3 –CH 2 –CH 2 OH 79.



80.



(B) CH 3 CH(OH)CH 2 (OH) (D) CH 3 –CH 2 –CH(OH) 2



Which of the following oxide is a mixed acid anhydride ? (B) NO (C) N 2 O 3 (A) N2O5



(D) N 2 O 4



In which of the following the carbon monoxide is the chief product ? ∆ (A) Fe 2 O 3 + 3C  → (C) K 4Fe ( CN)6 + H2SO4 + H2 O →



( conc.)



conc. H2SO4 (B) HCOOH   → (D) All of these



Space for rough work
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PART III: (a) ENGLISH PROFICIENCY I: In each of the following questions, choose the alternative which can replace the underlined word without changing the meaning of the sentence. 81.



82.



83.



84.



85.



Reading of the poetry is not congenial to his taste. (A) Helpful (B) Preferrable (C) suited



(D) Beneficial



He was warned at the outset of his career. (A) Middle (B) Entrance



(C) End



(D) Beginning



A bone got stuck in his gullet (A) Chest (B) Throat



(C) Stomach



(D) Molars



I have told him Umpteen times not to do that (A) endless (B) Numberless



(C) several



(D) limited



Now the fury of the demonstrators turned against the machines. (A) Rage (B) Acrimony (C) Asperity



II: Pick up the correct synonyms for each of the following words: 86. RANT: (A) Formalise (B) Praise inordinately (C) treat with screen 87.



88.



89.



90.



(D) Passion



(D) Preach



TERSE: (A) Holy



(B) Compact



(C) Local



(D) Shrewd



HALLOWED: (A) Historical



(B) Ancient



(C) Decayed



(D) Sacred



MOLLIFY: (A) Sympathise



(B) Avenge



(C) Flatter



(D) Appease



COY: (A) Talented



(B) Shy



(C) Beautiful



(D) Sweet



Space for rough work
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III: Choose one alternative which is opposite in meaning to the given word: 91. REPEL (A) attend (B) continue (C)attract (D) concentrate 92.



93.



94.



95.



SAGACIOUS (A) foolish



(B) false



(C) casual



(D) cunning



REWARD (A) penalty



(B) retribution



(C) demotion



(D) forfeiture



BRAZEN (A) Delicious



(B) Helpful



(C) Respectful



(D) Innocent



DORSAL (A) peripheral



(B) central



(C) inactive



(D) ventral



(b) LOGICAL REASONING 96.



Problem Figures:



A



B



C



D



Answer Figures:



(A)



(B)



(C)



(D)



Space for rough work
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97.



Problem Figures:



A



B



C



D



Answer Figures:



(A)



(B)



(C)



(D)



Directions (98 – 99): In the following questions you have to find out the figure out of the four given figures (A), (B), (C) and (D) which is embedded in the given big square. 98.



(A)



(B)



(C)



(D)



Space for rough work
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99.



(A)



(B)



(C)



(D)



Directions (100): In the following questions, choose the missing word or sign (?) on the basis of the relationship between the words given on the left / right hand side of the signs 100.



101.



Doctor : Nurse : : ? : Follower (A) Worker (B) Employer



(C) Union



(D) Leader



One of the, numbers does not fit into the series. Find the wrong number 1788, 892, 220, 112, 52, 24 (A) 52 (B) 112 (C) 220



(D) 444



(a) A only



(d) A, B, C and D



102.



(b) A, B and C only



(c) B and C only



Space for rough work
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103.



(a) A and D only



(b) C and D only



(c) A and B only



(d) B and C only



Directions: In each question below are given two statements followed by two conclusions numbered I and II. You have to take two given statements to be true even if they seem to be absurd. Give your answer as (A) only I follows (B) only II follows (C) either I or II follows (D) neither I nor II follows 104.



Statements : Conclusions :



105.



Statements : Conclusions :



Some books are magazines Some magazines are novels I. Some books are novels II. Some foolish girls are smart All beautiful girls are foolish No foolish girls are smart I. No girl is smart II. No beautiful person is smart



PART IV: MATHEMATICS 106.



If f: R → R satisfies f(x + y) = f(x) + f(y) for all x, y ∈ R and f(1) = 7, then (A)



7n 2



(B)



7 ( n + 1) 2



n



∑ f (r ) r =1



(C) 7n(n + 1)



(D)



is



7n ( n + 1) 2



107.



If a i > 0 for i = 1, 2, 3....., n and a 1 a 2 ...... a n = 1, then minimum value of (1 + a 1 )(1 + a 2 ) ..... (1 + a n ) is n/2 n 2n (B) 2 (C) 2 (D) 1 (A) 2



108.



The number of parallelograms that can be formed from a set of four parallel lines intersecting another set of three parallel lines, is (A) 6 (B) 18 (C) 12 (D) 9 Space for rough work
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∞



109.



∑



n+r



r =0



(A) 110.



Cn is equal to



n+m+1



Cn + 1



(B)



n+m+2



Cn



(C)



n+m+3



Cn



(D) 0



2n



2 n



If (1 + x + x ) =



∑a x r =0



r



(A) n



r



, then a 1 – 2a 2 + 3a 3 ...... – 2n a 2n is (B) –n



(C) 0



(D) 2n



111.



Let α, α be the roots of x + x + 1 = 0, then the equation whose roots are α , α is 2 2 2 60 30 (B) x + x – 1 = 0 (C) x + x + 1 = 0 (D) x + x + 1 = 0 (A) x – x + 1 = 0



112.



If α ≠ β and α = 5α – 3, β = 5β – 3, then the equation having



2



2



2



2



2



(A) 3x + 19x + 3 = 0 113.



31



2



(B) 3x – 19x + 3 = 0



62



α β and as its roots, is β α 2 2 (C) 3x – 19x – 3 = 0 (D) x – 16x + 1 = 0



r − 1  r Matrix M, is defined as M r =   , r ∈ N value of det (M 1 ) + det (M 2 ) + det (M 3 ) + ..... + det r − 1 r  (M 2007 ) is 2 2 (D) 2007 (A) 2007 (B) 2008 (C) 2008



a b c 114.



Let a, b and c are positive and unequal, then the value of determinant b c a is



c a b (A) negative 115.



(B) positive 3



The trigonometric from of z = (1 – i cos 8) (where i = (A) cos ec 3 8 ⋅ e



3π   i 24 −  2   3π   i 36 −  2 



(C) cos ec 3 8 ⋅ e  116.



(C) 0



(D) none of these



−1 ) is



(B) cos ec 3 8 ⋅ e



3π   − i 24 −  2  



(D) cos ec 2 8 ⋅ e



3π   − i 24 +  2  



1 1 1 2π  4π    , then the value of + + is equal to If x cos θ = y cos  θ += z cos  θ +   x y z 3  3    (A) 1 (B) 2 (C) 0 (D) 3 cos θ Space for rough work
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117.



If cos x + cos y – cos (x + y) = (A) x + y = 0



118.



3 , then 2



(B) x = 2y



The solution of the equation tan x – sin x = 1 – tan x. sin x is (A) x = nπ + π (C) x = nπ +



119.



120.



122.



123.



(B) x = nπ +



π 2



π n (D) x = nπ + ( −1)  −  2  



π 4



    π x2 x3 x4 x6 If sin−1  x − + − ⋅ ⋅ ⋅ ⋅  + cos−1  x 2 − + − ⋅ ⋅ ⋅ ⋅  = , where 0 < |x| < 2 , then the value of x is 2 4 2 4     2 (A) 0 (B) 1 (C) 2 (D) none of these π , then ∠C is equal to 3 π π (B) (C) 4 3



In ∆ABC, a = 2b and |A – B| = (A)



121.



x−y (D) cos2   ≥1  2 



(C) x = y



π 2



In a triangle, r 1 > r 2 > r 3 , then (A) a > b > c (B) a < b < c



(C) a > b and b < c



(D) none of these



(D) a < b and b > c



The top of a hill observed from the top and bottom of a building h is at angles of elevation p and q, respectively. The height of hill is hcot q hcot p h tanp (B) (C) (D) none of these (A) cot q − cot p cot p − cot q tanp − tanq



   If A, B and C are the vertices of a triangle whose position vectors are a,b and c respectively and G is    the centroid of the ∆ABC, then GA + GB + GC is          a+b+c a−b−c (C) (D) (A) 0 (B) a + b + c 3 3 Space for rough work
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124.



125.



126.



ˆ ˆi + kˆ and ciˆ + cjˆ + bkˆ lie in a Let a, b and c be distinct non-negative numbers. If the vectors aiˆ + bjˆ + ck, plane, then c is (A) the harmonic mean of a and b (B) equal to zero (C) the arithmetic mean of a and b (D) the geometric mean of a and b   If u and v are unit vectors and θ is the acute angle between them, then 2uˆ × 3vˆ is a unit vector for (A) exactly two values of θ (C) more than two values of θ



(B) no value of θ (D) exactly one value of θ



The probability that a man will live 10 more yr is



1 and the probability that his wife will live 10 more yr 4



1 . Then, what is the probability that neither will be alive in 10 yr. 3 1 3 2 (A) (B) (C) 2 4 3



is



127.



For n independent events, A 1 ’s, P(A i ) = events occurs is 1 (A) n



(B)



1 (n + 1)



(D)



1 4



1 , i = 1, 2, ....., n. The probability that atleast one of the (1 + i) (C)



n (n + 1)



(D) none of these



128.



What is the equation of the locus of a point which moves such that 4 times its distance from the x-axis is the square of its distance from the origin 2 2 2 2 2 2 2 2 (B) x + y – 4|y| = 0 (C) x + y – 4x = 0 (D) x + y – 4|x| = 0 (A) x + y – 4y = 0



129.



A straight line with negative slope passing through the point (1, 4) meets the coordinate axes at A and B. The minimum value of (OA + OB) is equal to (A) 3 (B) 5 (C) 9 (D) none of these



130.



Without change of axes the origin is shifted to (h, k), then from the equation x + y – 4x + 6y – 7 = 0 the terms containing linear powers are missing the point (h, k) is (A) (3, 2) (B) (–3, 2) (C) (2, –3) (D) (–2, –3)



2



2



Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



131.



A variable plane moves so that sum of the reciprocals of its intercepts on the coordinate axes is then the plane passes through  1 1 1 (B) (–1, 1, 1) (A)  , , −  2 2 2



(C) (2, 2, 2)



1 , 2



(D) (0, 0, 0)



132.



Given a family of lines a(2x + y + 4) + b(x – 2y – 3) = 0, the number of lines belonging to the family at a distance 10 from P(2, –3) is (A) 0 (B) 1 (C) 2 (D) 4



133.



Centre of the circle whose radius is 3 and which touches internally the circle x + y – 4x – 6y – 12 = 0 at the point (–1, –1) is 4 7 3 4 7 4 7 3 (B)  ,  (C)  ,  (D)  ,  (A)  , −  5 5 5 5 5 5 5 5



134.



The equation of the tangent to the circle x + y + 4x – 4y + 4 = 0 which make equal intercepts on the positive coordinate axes is (C) x + y = 4 (D) x + y = 8 (A) x + y = 2 (B) x + y = 2 2



135.



The length of the chord of the parabola y = 4ax passing through the vertex and making an angle θ 2 with the axis is λ cos θ cosec θ, where λ is equal to (A) 4a (B) a (C) 4 (D) 1



136.



The line x + my + n = 0 cuts the ellipse



2



2



2



2



2 2



2



2



(B) 2n



Eccentricity of hyperbola (A)



1+ k



π x2 y2 = 1 in points whose eccentric angles differ by , if + 2 a2 b2



2



a  + b m is equal to 2 (A) n 137.



2



(C) 2n



(D) n



x2 y2 = 1 (k < 0) is + k k2



(B)



1− k



(C)



1+



1 k



(D)



1−



1 k
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138.



lim



tan e2  x 2 − tan  −e2  x 2 sin2 x



x →0



(A) 15 139.



140.



141.



(B) 14



(C) 13



51/ x ,x < 0 and λ ∈ R, then at x = 0 Let f(x) =  λ [ x ],x ≥ 0 (A) f is discontinuous (C) f is continuous only, whatever λ may be



(D) 12



(B) f is continuous only, if λ = 0 (D) none of these



1 Suppose f(x) is differentiable at x = 1 and lim f (1 + h ) = 5, then f′(1) equals to h→0 h (A) 6 (B) 5 (C) 4 (D) 3 Let φ(x) be the inverse of the function f(x) and f′(x) = (A)



142.



is equal to



1 1 + φ ( x ) 



5



(B)



1 1 +  f ( x ) 



1 d , then φ(x) is equal to 5 dx 1+ x 5



5



(C) 1 + [φ(x)]



(D) 1 + f(x)



2



The angle of intersection of the curves, y = 2 sin x and y = cos 2x at x = (A)



π 3



(B)



2π 3



(C)



π 2π or 3 3



π is 6 (D) none of these



2



143.



The area of the triangle formed by a tangent to the curve 2xy = a and the coordinate axes is a 2 3 (C) a (D) (A) a (B) a 2



144.



If



∫



xe x = dx f ( x ) 1 + e x – 2 log [g(x)] + e, then the value of f(x) is 1 + ex



(A) 2x – 4



(B)



1 + ex − 1 1 + ex + 1



(C) 2x



(D) none of these
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145.



If



∫



(



log x + 1 + x 2 1+ x



2



( (C) f(x) = log ( x +



) dx = gof (x) + constant, then



) x + 1) and g(x) = 2



e2



146.



The value of



∫



e−1



(A)



(B) f(x) = log x + x 2 + 1 and g(x) = x



2



x2



)



(



(A) f(x) = log x + x 2 + 1



(D) f(x) =



(



2



)



x2 and g(x) = log x + x 2 + 1 2



loge x dx is x



3 2



(B)



5 2



(C) 3



(D) 5



x



2



147.



The area of the region bounded by the curves y = 2 , y = 2x – x and x = 2, is 3 3 4 3 log2 (B) (C) − (D) none of these (A) sq ⋅ unit − sq ⋅ unit sq ⋅ unit log2 log2 9 2 9



148.



The solution of the differential equation



dy yf ′(x) − y 2 is = dx f(x) (B) f(x) = y(x + c) (C) f(x) = x + c



(A) f(x) = y + c 149.



2



–1



The solution of the differential equation (1 + y ) dx = (tan y – x) dy is (A) x = tan y + 1 + Ce − tan –1



(C) x = tan y + Ce − tan –1



150.



(D) none of these



−1



−1



(B) y = tan y + 1 + Ce − tan –1



y



y



−1



y



(D) none of the above



 π The equation of the curve passing through the point  1,  and having slope of tangent at any point  4 y y (x, y) as − cos3 , is x x y 1− tan  x



(A) x = e



y 1+ tan  x



(B) x = e



y (C) x = 1 − tan   x



(D) none of these
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BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



152.



Two tuning fork when sounded together produces 3 beats/sec. One of the fork is in unison with 27 cm length of sonometer wire and other with 28cm length of the same wire. The frequency of the two tuning forks are (A) 87, 84HZ (B) 42, 39HZ (C) 81,78 HZ (D) 84,81HZ In the figure shown, a small sphere P of mass m strikes the inclined smooth plane of a wedge of mass 4m horizontally and rebounds vertically. The wedge is on a smooth horizontal plane. Assume no toppling of the wedge. If the angle θ is 60° , then coefficient of restitution is



(A)



7 12



(B)



1



(C)



3



7 4 3



m



θ (D)



4m



1 3



153. Two identical billiard balls are in contact on a table. A third identical ball strikes symmetrically and comes to rest after impact the coefficient of restitution is 3 2 1 1 (B) (C) (D) (A) 2 3 3 6 154.



A horizontal force, just sufficient to move a body of mass 4 kg lying on a rough horizontal surface is applied on it. The coefficients of static and kinetic friction between the body and the surface are 0.8 and 0.6 respectively. If the force continues to act even after the block has started moving, the acceleration of the block in (A) 1/4



155.



ms −2



(B) 1/2



is



 g = 10ms −2  (C) 2



(D) 4



The pH of 0.1M solution of the following salts increases in the order : (B) NH 4 Cl< NaCl < NaCN (A) NaCl < NH 4 Cl < NaCN (D) NaCN < NaCl < NH 4 Cl (C) NaCN < NH 4 Cl < NaCl aq. NH 4 Cl is acidic (pH < 7) due to hydrolysis NH+4 ion. – aq. NaCN is basic (pH > 7) due to hydrolysis CN ion aq. NaCl is neutral (pH > 7) due to absence of either cationic or anionic hydrolysis. Space for rough work
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156.



An azeotropic solution of two liquids has as boiling point lower than either of the boiling points of the two liquids, when it : (A) shows negative deviation of from Raoult’s law (B) shows positive deviation from Raoult’s law (C) shows no deviation from Raoult’s law (D) become saturated.



157.



For a spontaneous reaction ∆G, equilibrium constant (k) and E0cell will be respectively : (A) –ve; < 1 ; – ve (B) – ve; > 1 ; – ve (C) –ve; > 1 ; +ve (D) +ve; 1, –ve



158.



The momentum of a particle having de Broglie wavelength of 0.1 nm is –21 –1 –22 –1 (B) 6.626 x 10 kg ms (A) 6.626 x 10 kg ms –23 –1 –24 –1 (D) 6.626 x 10 kg ms (C) 6.626 x 10 kg ms



159.



               If u,v,w be such that u + v + w= 0, u= 3, v= 4, w= 5 , then the value of u ⋅ v + v ⋅ w + w ⋅ u is equal to (A) –25



160.







∫ cos 2 tan 



(A) x + C



161.



−1



(C) 25



(D) 49



1− x   dx equals to 1 + x  –1



(B) x tan x + C



(C)



x2 +C 2



(D) none of these



x2 + y 2 = 1 is 4 (D) none of these



The number of values of c such that the straight line y = 4x + c touches the curve (A) 0



162.



(B) 0



(B) 1



(C) 2



Let z = x + iy be a complex number where x and y are integers. Then, the area of the rectangle whose vertices are the roots of the equation zz 3 + zz3 = 350 is (A) 32 (B) 40 (C) 48 (D) none of these
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PART I: PHYSICS 1.



Dimensions of electrical resistance is 2 –1



–1



(A) ML T A 2.



2 –3



–2



(B) ML T A



3 –3



–2



(C) ML T A



–1 3



2



(D) ML T A



A particle starts moving in a straight line with a constant acceleration a. At a time t 1 seconds after the beginning of motion, the acceleration changes sign, remaining the same in magnitude. Determine the time from the beginning of motion, till it returns to the starting point (A) t 1 (2 +



2 ) sec



2 ) sec



(B) t 2 (1 +



(C) t 1



2 sec



(D) 2



2 t 1 sec



2



3.



The trajectory of a projectile in a vertical plane is y = ax – bx , where a, b are constant and x and y are respectively the horizontal and vertical distances of the projectile from the point of projection. The maximum height attained is 2 2 2 2 (A) a /4b (B) a /8b (C) a /2b (D) a /2gb



4.



A particle of mass M at rest decays into two particles of masses m 1 and m 2 , having non-zero velocities. The ratio of the de-Broglie wavelengths of the particles, λ1 / λ 2 is (A) m1 / m2



5.



6.



(C) none



m2 / m1



(D)



In the figure shown, a cubical block is held stationary against a rough wall by applying a force ‘F’, then incorrect statement among the following is (A) frictional force, f = Mg (B) F = N, N is normal reaction (C) F does not apply any torque about COM (D) N does not apply any torque about COM



2a M a



a F



A block m 1 strikes a stationary block m 3 inelastically. Another block m 2 is kept on m 3 . Neglecting the friction between all contacting surface, the fractional decrease of KE of the system in collision is (A)



7



(B) m2 / m1



m1 m1 + m2 + m3



(B)



m1 m2 + m3



(C)



m3 m1 + m3



(D)



m2 + m3 m1 + m2 + m3



In hydrogen atom, electron makes transition from n=4 to n=1 level. Recoil momentum of the H atom will be (A) 3.4 × 10 −27 N - sec



(B) 6.8 × 10 −27 N - sec



(C) 3.4 × 10 −24 N - sec



(D) 6.8 × 10 −24 N - sec
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8.



The point of suspension of a simple pendulum, with normal time period T 1 , is moving vertically 2 2 upwards according to equation y = kt . where k = 1 m/s . If new time period is T 2 , then the ratio 2 2 T 1 /T 2 will be (A) 2/3



(B) 5/6



(C) 6/5



(D) 3/2



9.



A cable breaks if stretched by more than 2 mm. It is cut into two equal parts. By how much either part can be stretched without breaking? (A) 0.25 mm (B) 0.5 mm (C) 1 mm (D) 2 mm



10



An energy of 24.6 eV is required to remove one of the electrons from a neutral helium atom. The energy (in eV) required to remove both the electrons from a neutral helium atom is (A) 79.0 (B) 51.8 (C) 49.2 (D) 38.2



11.



The radii of the two columns in U-tube are r 1 and r 2 . When a liquid of density ρ (angle of contact is 0 ) is filled in it the level difference of liquid in two arms is h. The surface tension of liquid is (g = acceleration due to gravity) o



(A)



12.



ρ ghr1 r2



2(r2 − r1 )



ρ gh(r2 − r1 ) 2r1 r2



(C)



2(r2 − r1 ) ρ ghr1 r2



(D)



ρ gh



2(r2 − r1 )



A string of negligible thickness is wrapped several times around a solid cylinder, which is kept on a rough inclined plane. A man exerts a force F through the string as shown in the figure and rolls without slipping the cylinder up through a vertical height h. The work done by the man is (A) F.



h 2



(C) F.2h 13.



(B)



(B) F.h (D) F.4h



A closed compartment containing gas is moving with some acceleration in horizontal direction. Neglect effect of gravity. Then the pressure in the compartment is (A) same everywhere (B) lower in the front side (C) lower in the rear side (D) lower in the upper side Space for rough work
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14.



3



In the figure shown, a liquid is flowing through a tube at the rate of 0.1 m /sec. The tube is branched into two semicircular tubes of cross-sectional area A/3 (at P) and 2A/3 (at Q). The velocity of liquid at Q is (The cross-section of the main -2 2 tube = A = 10 m and v P = 20 m/se(C) (A) 5 m/sec (B) 30 m/sec (C) 35 m/sec (D) none of these



P



Q



VP



VQ



15.



The velocity of a small ball of mass M and density d 1 when dropped in a container filled with glycerine becomes constant after some time. If the density of glycerine is d 2 , the viscous force acting on the ball is (A) Mg  1 − d 2  (B) Mg d1 (C) Mg(d 1 – d 2 ) (D) Mgd 1 d 2   d d 2  1 



16.



The rest mass of an electron as well as that of positron is 0.51 MeV. When an electron and positron are annihilate, they produce gamma-rays of wavelength(s) (D) 0.024 Å to ∞ (A) 0.012 Å (B) 0.024 Å (C) 0.012 Å to ∞



17.



The rms speed of the molecules of a gas in a vessel is 400 m s . If half of the gas leaks out, at constant temperature, the rms speed of the remaining molecule will be



-1



(A) 800 m s



-1



(B) 400



2 m s-1



-1



(C) 400 m s



o



-1



(D) 200 m s o



18.



A brass scale is accurate at 15 C. It is used to measure length of a cloth at 25 C. Measured length is (A) less than actual length of the cloth (B) greater than actual length of the cloth (C) equal to actual length of the cloth (D) none of the above



19.



A tap supplies water at 10 C and another tap at 100 C. How much hot water must be taken so that o we get 20 kg water at 35 C (A) 7.2 kg (B) 10 kg (C) 5.6 kg (D) 14.4 kg



20.



Photons of energy 2.0 eV fall on a metal plate and release photoelectrons with a maximum velocity V.



o



o



By decreasing λ by 25% the maximum velocity of photoelectrons is doubled. The work function of the metal of the material plate in eV is nearly. (A) 2.22 (B) 1.985 (C) 2.35 (D) None Space for rough work
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21.



The figure shows a system of two concentric spheres of radii r 1 and r 2 and kept at temperatures T 1 and T 2 respectively. The radial rate of flow of heat in a substance between the two concentric spheres is proportional to (A)



(C)



22.



r1 r2 (r1 − r2 )



(B) (r 2 – r 1 )



(r1 − r2 ) r1 r2



r  (D) log  2   r1 



r1 r2



•



T1 T2



The following figure shows a logic gate circuit with two inputs A and B and output C. The voltage waveform of A, B and C are as shown in second figure below:



The logic circuit gate is: (A) OR gate (C) NAND gate



(B) AND gate (D) NOR gate



23.



One mole of an ideal gas at temperature T 1 expands according to the law (P/V) = constant. Find the work done when the final temperature becomes T 2 (A) R(T 2 – T 1 ) (B) (R/2)(T 2 – T 1 ) (C) (R/4)(T 2 – T 1 ) (D) PV(T 2 – T 1 )



24.



A pendulum suspended from the roof of an elevator at rest has a time period is T 1 , when the elevator moves up with an acceleration a its time period becomes T 2 , when the elevator moves down with an acceleration a, its time period becomes T 3 , then (A)



T1 = (T2 T3 )



(B)



T1 = (T22 + T32 ) (C) T1 =



T2 T3 2 T22 + T32



(D) none of these
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25.



Two identical particles each of mass m are interconnected by a light spring of stiffness k, the time period for small oscillation is equal to



(A) 26.



2π



m k



(B)



π



m k



(C)



2π



m k



k



m



(D)



m



π



2m k



In a Young’s double slit experiment the intensity at a point where the path difference is the wavelength of light used), is I.



(A)



3 4



(B)



1 2



I 0 denotes the maximum intercity, (C)



3 2



λ 6



( λ being



I is equal to I0 (D)



1 2



27.



Two waves are propagating along a taut string that coincides with the x-axis. The first wave has the wave function y 1 = A cos [k(x – vt)] and the second has the wave function y 2 = A cos [k(x + vt) + φ]. (A) for constructive interference at x = 0, φ = π (B) for constructive interference at x = 0, φ = 3π (C) for destructive interference at x = 0, φ = π (D) for destructive interference at x = 0, φ = 2π



28.



Which of the following statements is correct for stationary waves? (A) Nodes and antinodes are formed in case of stationary transverse wave only (B) In case of longitudinal stationary wave, compressions and rarefactions are obtained in place of nodes and antinodes respectively (C) Suppose two plane waves, one longitudinal and the other transverse having same frequency and amplitude are traveling in a medium in opposite directions with the same speed, by superposition of these waves, stationary waves can not be obtained (D) None of the above



29.



A string is fixed at both ends and transverse oscillations with amplitude a 0 are excited. Which of the following statements is correct? (A) Energy of oscillations in the string is directly proportional to tension in the string 2 (B) Energy of oscillations in nth overtone will be equal to n times of that in first overtone (C) Both of these (D) None of these
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30.



An object producing a pitch of 400 Hz flies past a stationary person. The object was moving in a straight line with a velocity 200 m/sec. The velocity of sound is 300 m/sec. What is the change in frequency noted by the person as the object flies past him? (A) 1440 Hz



31.



(B) 240 Hz



5 (C) 36 7



µ  d − t  1 − 1 µ2 



qλ 4mε 0



θ



12 cm







5



(D) 36/ 7



(B)



 µ  d − t 1 − 2   µ1 



(C)



 µ  d + t 1 − 2   µ1 



(D)



µ  d + t  1 − 1 µ2 



(B)



qλ 3mε 0



(C)



qλ 2mε 0



(D)



qλ mε 0



The equation of an equipotential line in an electric field is y = 2x, then the electric field vector at (1, 2) may be (A) 4iˆ + 3 ˆj



35.



θ



A charge particle, having mass m and charge –q is thrown from the center of charged ring, having linear charge density λ and radius r fixed in a stationary space, along its axis. The minimum speed v for which it will escape this isolated ring is (A)



34.



(B) 4



R



A stationary swimmer S inside a liquid of refractive index µ 1 is at a distance d from a fixed point P inside a liquid. A rectangular block of width t and refractive index µ 2 (µ 2 < µ 1 ) is now placed between S and P. Now S will observed P to be at a distance (A)



33.



(D) 960 Hz



A fish looking up through the water sees the outside world contained in a circular horizon. If the refractive index of water is 4/3 and the fish is 12 cm below the surface, the radius of this circle in cm is (A) 36



32.



(C) 1200 Hz



(B) 4iˆ + 8 ˆj



(C) 8iˆ + 4 ˆj



(D) −8iˆ + 4 ˆj



A solid sphere of radius R is charged uniformly throughout the volume. At what distance from its surface is the electrostatic potential half of the potential at the centre. (A) R (B) R/2 (C) R/3 (D) 2R Space for rough work
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36.



A network of four capacitors of capacity equal to C 1 = C, C 2 = 2C, C 3 = 3C and C 4 = 4C are connected to a battery as shown in the figure. The ratio of the charges on C 2 and C 4 is (A) 4/7 (B) 3/22 (C) 7/4 (D) 22/3



C2 C3



C1 C4



V



37.



Two wires that are made up of two different materials whose specific resistances are in the ratio 2 : 3, length 3 : 4 and area 4 : 5. The ratio of their resistances is (A) 6 : 5



(B) 6 : 8



(C) 5 : 8



(D) 1 : 2



38.



The magnetic field at the centre due to motion of electron in the first orbit is B. The magnetic field due to motion of electron in the second Bohr orbit at the centre will be (A) B/4 (B) B/8 (C) B/32 (D) B/64



39.



A bar magnet is kept along the east-west direction on a horizontal surface in the earth’s magnetic field. The number of points, where the magnetic field is zero, is (A) 2 (B) 0 (C) 1 (D) 4



40.



A point charge q is placed at a distance a/2 directly above the centre of a square of side a. The electric flux through the surface of the square is: (A)



q



ε0



(B)



q



πε 0



(C)



q 4ε 0



(D)



q 6ε 0
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PART II: CHEMISTRY 41.



Correct order of reactivity for EAS (electrophilic aromatic substitution) among the following is



NO 2 (II)



(I)



(A)



CH3



Cl



III > II > I > IV



(B)



(III)



III > IV > I > II



(C)



(IV)



I > II > III > IV



(D)



III > IV > II > I



42.



The Lucas test is used to distinguish small (6or fewer carbons) 1º, 2º and 3º -alcohols. The alcohol to be tested is added to a solution of anhydrous ZnCl 2 in conc. HCl at room temperature. Which of the following statements is not correct? (A) 1º-alcohols dissolve, but do not react (B) 3º-alcohols react quickly to give an insoluble alkyl chloride (C) 3º-alcohols rapidly dehydrate, and the gaseous alkene bubbles out of the test solution (D) 2º-alcohols dissolve and react slowly to give an insoluble alkyl chloride



43.



Which of the following ethers is unlikely to be cleaved by hot concentrated HBr?



O



(A)



CH2



C2H5



(B)



O



(C)



(D)



O



44.



Which of the following statement is not true? (A) Phenol doesnot react with lucas reagent at room temperature (B) Phenol liberates CH 4 (g) upon reaction with methylmagnesium bromide. (C) Phenol liberates CO 2 from 0.01 M NaHCO 3 solution (D) Phenol gievs violet colouration with neutral FeCl 3



45.



Oxidation product of 1,2 cyclopentane - diol with HIO 4 gives (A) (B) C H − CH2 − CH2 − CH2 − C H || || O O



O



O



O (C)



O = C − CH2 − CH2 − CH2 − C− OH |



OH



(D)



None is correct



|| O
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46.



The Boiling point of diethyl ether is less than that of n–butanol because (A) inter–molecular H–Bonding in ether (B) Intra–molecular H–Bonding in alcohol (C) inter–molecular H–Bonding in alcohol (D) Intra–molecular H–Bonding in ether



47.



Bredig’s arc method is useful for the preparation of? (A) Sulphur sol (B) Ag sol (C) Fe(OH) 3 sol



(D) As 2 S 3 sol



48.



Photoelectronic effect shows : (A) particle like behaviour of light (B) wave like behaviour of light (C) Both wave like and particle like behaviour of light (D) neither wave like nor particle like behaviour of light



49.



Pd / BaSO4 In the reaction CH3 CH2 COCl  → X, the product is H 2



(A) propanaldehyde



(B) acetaldehyde



(C) acetic acid



(D) acetone



50.



O



OH OH Above conversion can be achieved by : (A) Wolff–Kishner reduction (C) LiAlH 4



(B) Clemmensen reduction (D) NaBH 4



51.



Hinsberg’s method to separate amines is based on the use of : (A) benzene sulphonyl chloride (B) benzene sulphonic acid (C) ethyl oxalate (D) acetyl chloride



52.



A metal crystallizes in two cubic phases fcc and bcc whose unit cell lengths are 3.5 A° and 3.0 A° respectively. The ratio of their densities is (A) 0.72 (B) 2.24 (C) 1.26 (D) 3.12



53.



54.



–3 . In the solution, the value of  Ag+  is 4 x 10   – mole/lit. The value of [Cl ] to precipitate AgCl from this solution should be greater than –8 –12 (B) 7.2 x 10 mole/litre (A) 4.5 x 10 mole/litre –3 –7 (D) 4.5 x 10 mole/litre (C) 4 x 10 mole/litre



At 100°C, the solubility product of AgCl is 1.8 x 10



–10



Which of the following compounds of elements in group IV is expected to be most ionic ? (B) PbCl 4 (C) CCl 4 (D) SiCl 4 (A) PbCl 2 Space for rough work
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55.



56.



A sulphur–containing species that can’t be a reducing agent is (B) SO32− (C) H 2 SO 4 (A) SO 2



NBS



In the given reaction



Mg ether



2–



(D) S



CO2



(X) , (X) will be: H+/H2O



COOH



CHO



COOH



OH



OH COOH (A)



(B)



(C)



(D)



57.



If ∆H of a reaction be positive and k 1 andk 2 be the rate constants of forward reaction and backward reaction, respectively, at temperature t°C k′ 1 and k′ 2 be the respective rate constants at (t + 10)°C then k′ k′ k′ k′ k′ k′ (B) 1 < 2 (C) 1 > 2 (D) None of these (A) 1 = 2 k1 k 2 k1 k 2 k1 k 2



58.



Which of the following depict the same? CH3 CH2CH3



Cl



Br



Cl



CH3CH2



(I)



Cl (III)



(II) (B) 1 and 3



Br



H3C



Br



CH3 (A) 1 and 2



CH2CH3



(C) 2 and 3



(D) 1, 2 and 3



+



59.



Which of the following statements is true for NO and NO ? + + (B) Bond length in NO is equal to that in NO (A) Bond length in NO is greater than in NO + (D) Bond length is unpredictable (C) Bond length in NO is greater than NO



60.



What is the minimum mass of CaCO3 , below which it decomposes completely, required to establish



equilibrium in a 6.50 litre container for the reaction: CaCO3 ( s )  CaO ( s ) + CO2 ( g ) ? ( K c = 0.05 mole litre ) (A) 32.5 g (B) 24.6 g



(C) 40.9 g



(D) 8.0 g
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61.



In Schottky defect (A) Cations are missing from the lattice sties and occupy the interetial sites (B) Equal number of cations and anions are missing (C) Anions are missing and electrons are present in their place (D) equal number of extra cations and electrons are present in the interstitial sites



62.



In an experiment, 0.04 F was passed through 400 mL of a 1M solution of NaCl. What would be the pH of the solution after the electrolysis? (A) 8 (B) 10 (C) 13 (D)6



63.



Which of the following is correct about the reaction, 3NaCIO → NaCIO 3 + 2NaCl? (A) It is a disproportionation (B) Oxidation number of Cl decreases as will as increases in this reaction (C) This reaction is used for the manufacture of halates (D) All of these



64.



On strong heating lead nitrate gives (B) PbO, NO, NO2 (A) PbO, NO, O2



(C) PbO2 , PbO, NO2 (D) PbO, NO2 , O2



65.



Which one of the following is the correct statement ? (A) B2H6 .2NH3 is known as inorganic benzene’ (B) Boric acid is a protonic acid (C) Beryllium exhibits coordination number six (D) Chlorides of both beryllium and aluminium have bridged chloride structures in solid phase



66.



Which of the following has the highest nucleophilicity? (B) OH − (C) CH 3− (A) F −



(D) NH 2−



67.



The ratio of closed packed atoms to tetrahedral holes in cubic close packing is: (A) 1 : 1 (B) 1 : 2 (C) 1 : 3 (D) 2 : 1



68.



The ratio between the root mean square velocity of H 2 at 50K and that of O 2 at 800 K is (A) 4 (B) 2 (C) 1 (D) 1/4



69.



For the reaction: H 2 (g) + Br 2 (g) → 2HBr(g) The experimental data suggests 1/2 Rate = K[H 2 ] [Br 2 ] The molecularity and order of reaction of the reaction is (A) 2 and 2 respectively (B) 2 and 1½ respectively (C) 1½ and 2 respectively (D) 1½ and 1½ respectively Space for rough work
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70.



Fructose or ketohexose contains : (A) 5–OH groups (C) 2 primary alcoholic gps. And one keto gp.



(B) 3 secondary alcoholic groups (D) all of the above



71.



If NaOH is added to an aqueous solution of zinc ions, a white precipitate appears and on adding excess NaOH, the precipitate dissolves. In this solution zinc exists in the (A) Cationic part (B) Anionic part (C) Both in cationic and anionic parts (D) There is no zinc in solution



72.



Oxide of nitrogen used as catalyst in lead chamber process for the manufacture of H2SO4 is:



73.



(C) N2O3



(B) N2O



(A) NO



(D) N2O5



SO3 is a powerful oxidising agent and it oxidises P to (A) PH3



(B) H3PO4



(C) P2O3



(D) P4 O10



74.



H2S reacts with lead acetate forming a black compound which reacts with H2O2 to form the other compound. The colour of the compound is (A) Black (B) Yellow (C) White (D) Pink



75.



Benzoyl chloride is prepared from benzoic acid by (B) SO 2 Cl 2 (C) SOCl 2 (A) Cl 2 , hν



76.



(D) Cl 2 .H 2 O



The product of acid hydrolysis of P and Q can be distinguished by



H3C



OCOCH3 (P)



(Q)



H2C CH3



(A) Lucas Reagent



(B) 2, 4 – DNP



OCOCH3 (C) Fehling’s Solution (D) NaHSO 3



77.



Among cellulose, poly (vinyl chloride), nylon and natural rubber, the polymer in which the intermolecular force of attraction is weakest is (A) Nylon (B) Poly (vinyl chloride) (C) Cellulose (D) Natural Rubber



78.



Insulin production and its action in human body are responsible for the level of diabetes. This compound belongs to which of the following categories? (A) An enzyme (B) A hormone (C) A co-enzyme (D) An antibiotic



79.



Orthophosphoric acid on strong heating(at very high temperature) forms (B) H 4 P 2 O 7 (C) (HPO 3 ) n (D) HPO 3 (A) P 4 O 10



80.



The standard potentials of three metallic cations, X, Y and Z are 0.52, –0.03 and –1.18 V, the respectively. The order of reducing power of the corresponding metals is (A) Y > Z > X (B) X > Y > Z (C) Z > Y > X (D) Z > X > Y Space for rough work
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PART III: (a) ENGLISH PROFICIENCY I.



Choose the correct preposition from the alternatives given below each sentence.



81.



He must abide _____ the rules of contract. (A) with (B) in



82.



83.



84.



85.



86.



87.



88.



(C) by



(D)at



Buddha abstained ______ indulgence and luxuries. (A)by (B)of (C)off



(D)from



His request has been acceded______. (A)by (B)of



(D)to



(C)about



He has to account _______ his misdeeds at the end. (A)about (B)in (C)for



(D)to



It does not accord ______ my principles. (A)to (B)within



(C)with



(D)up with



He is accustomed _____ riding. (A)to (B)at



(C)about



(D)for



He was acquitted _____ the charge. (A)from (B)off



(C)about



(D)of



Very little proft accrues _____ him from is business. (A)to (B) about (C)by



(D)for



READ THE FOLLOWING PASSAGES AND CHOOSE APPROPRIATE ANSWER: PASSAGE -1 Books are by far, the most lasting product of human effort. Temples crumble into ruin, pictures and statues decay, but books survive. Time does not destroy the great thoughts which are as fresh today as when they first passed through their author’s mind. These thoughts speak to us through the printed page. The only effect of time has been to throw out of currency , the bad products. Nothing in literature which is not good can live for long. Good books have always helped man in various spheres of life. No wonder that the world keeps its books with great care. 89.



90.



Of the product of human effort, books are the most (A) Permanent (B)Important (C)Enjoyable



(D)Useful



Time does not destroy books because they contain (A)useful material (B)subject-matter (C)high ideals



(D)great ideas
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91.



92.



”To throw out of currency” means (A)destroy (B)put out of use



(C)extinguish



The world keeps its books with care because (A)they bring great ideas (C)they make us successful



(B)they educate us (D)they help us in various spheres



(D)forget



Passage-2 The low unit of gas is a real temptation to anyone choosing between gas and electrical processes. But gas fired Processes are often less efficient, require more floor space, take longer and produce more variable product quality. The drawbacks negate the savings many businesses believe they make. By contrast, electricity harnesses a unique range of technologies unavailable with gas. And many electric processes are well over 90 percent efficient, so far less energy is wasted with benefits in terms of products quality and overall cleanliness. It can so often be the better and cheaper choice. Isn’t that tempting? 93.



The passage can be described as (A)an advertisement for electricity and its efficiency (B) an extract from a science journal (C)an account of the growth of technology (D)an appeal not to use gas



94.



What does the writer mean by “variable quality”? (A)the quality of the products cannot be assessed (B)Products from gas-fired processes are inefficient (C)the kind of products vary from time to time (D)the quality of the products is not uniform



95.



”Electricity harnesses a unique range of technologies”- what does the writer mean? (A)Has developed new technologies (B)ensures power for electricity and its efficiency (C)depends on new kinds of technology (D)makes use of several technologies Space for rough work
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(b) LOGICAL REASONING 96.



97.



98.



Complete the following series: 5, 13, 29, ____, 125, 253 (A) 59 (B) 57



(C) 63



(D) 61



Given below is a figure marked (x), followed by four figures (a), (b), (c) and (d) such that (x) is embedded in one of them. Trace out the correct alternate.



(A)



(B)



(C)



(D)



7, 15, 31,63, 127,… (A) 254



(B) 265



(C) 253



(D) 255



99.



If in a certain language A is coded as 1 B is coded as 2, and so on, how is BIDDIC coded in that code? (A) 294493 (B) 284563 (C) 375582 (D) 394492



100.



If the ‘cook’ is called ‘butler’, ‘butler’ is called ‘manager’, ‘manager’ is called ‘teacher’, ‘teacher’ is called ‘clerk’ and ‘clerk’ is called ‘principal’, who will teach in the class? (A) Cook (B) Butler (C) Manager (D) Clerk



101.



If eye is called ‘hand’, ‘hand’ is called ‘mouth’, ‘mouth’ is called ‘ear’, ‘ear’ is called ‘nose’ and ‘nose’ is called ‘tongue’, with which of the following would a person hear? (A) Eye (B) Mouth (C) Nose (D) Ear



102.



Manoj and Sachine are ranked seventh and eleventh respectively from the top in a class of 31 students. What will be their respective ranks from the bottom in the class? th th th th th st th nd (b) 24 and 20 (c) 25 and 21 (d) 26 and 22 (a) 20 and 24



Directions (103 – 105): In order to carry out a training program on health care, it is necessary to have a minimum of three doctors each day. The team consists of 5 doctors, who work on a part-time basis. Amar can work on Mondays, Wednesdays and Fridays. Akbar cannot report for work on Wednesdays. Anthony can report for work on Tuesdays and Wednesdays only. Ram cannot work on Fridays. Rahim is available anytime except on first Monday and Thursday of the month. 103.



Which three are available on any Monday? (A) Akbar, Rahim and Anthony (C) Amar, Rahim and Anthony



(B) Ram, Akbar, Amar (D) Rahim, Anhtony and Ram
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104.



Which three could you count on to report for work on Friday? (A) Anthony, Akbar, Amar (B) Amar, Anthony, Ram (C) Amar, Akbar, Ram (D) Amar, Akbar, Rahim



105.



During which day of the week might it be impossible to obtain a full complement of doctors? (A) Thursday (B) Wednesday (C) Tuesday (D) Monday



PART IV: MATHEMATICS 106.



If a 1 , a 2 , ..... a n are in A.P, with common difference d, then the sum of the following series is sin d (cosec a 1 . cosec a 2 + cosec a 2 . cosec a 3 + ...... + cosec a n – 1 cosec a n ) (B) cot a 1 – cot a n (C) tan a 1 – tan a n (D) cosec a 1 – cosec a n (A) sec a 1 – sec a n



107.



If coefficients of 2 , 3 and 4 terms in the binomial expansion of (1 + x) are in A.P., then n – 9n is equal to (A) –7 (B) 7 (C) 14 (D) –14



108.



Two players of equal skills are playing a set of games. They leave off when A requires 3 points to win and B requires 2 points to win. If the stake was Rs.32, what share would each take (A) 9 : 23 (B) 16 : 16 (C) 10 : 22 (D) none of these



109.



The general solution of equation 4 cot 2θ – cot θ – tan θ is π 2π π (B) nπ ± (C) nπ ± (A) nπ ± 4 3 3



nd



rd



th



n



2



2



2



(D) none of these



110.



The straight lines 4ax + 3by + c = 0 where a + b + c = 0, will be concurrent, if point is  1 1  1 1 (C)  ,  (D) none of these (A) (4, 3) (B)  ,  4 3 2 3



111.



If θ be the angle subtended at the focus by the normal chord at the point (λ, λ), λ ≠ 0 on the parabola 2 y = 4ax, then equation of the line through (1, 2) and making and angle θ with x-axis is (A) x = 1 (B) y = 2 (C) x + 2y – 3 = 0 (D) none of these



112.



5  1  11 The function f(x) = (tan x ) e x sin x11 ⋅  2  , (where [.] denotes the greatest integer function) is  3x + 2  (A) even function (B) odd function (C) even as well as odd function (D) neither even nor odd function



( )
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113.



(



)



 1 If f(x) = 2sin−1 1 − x + sin−1 2 x (1 − x ) , where x ∈  0,  , then f′(x) is equal to  2 2 2 (B) zero (C) − (D) π (A) x (1 − x ) x (1 − x )



114.



A quadratic equation with integral coefficient has two different prime numbers as its roots if the sum of the coefficient has two different prime numbers as its roots if the sum of the coefficients of the equation is prime then the sum of the roots is (A) 2 (B) 5 (C) 7 (D) 11



115.



Let f(x) = ax + 5x – bx + 1. If f(x) when divided by 2x + 1 leaves 5 as remainder, and f′(x) is divisible by 3x – 1, then (A) a = 26, b = 10 (B) a = 24, b = 12 (C) a = 26, b = 12 (D) none of these



116.



117.



3



2



 a c  b b  If a, b, c are in G.P., x and y be the A.M’s between a, b and b, c respectively, then  +   +  is  x y  x y  equal to (A) –2 (B) –4 (C) 4 (D) none of these If z = (A) z



3 +i 101 103 105 , then (z + i ) is equal to 2 2 (B) z



3



(C) z



(D) none of these



118.



The number of different matrices that can be formed with elements 0, 1, 2 or 3, each matrix having 4 elements is 4 4 4 (B) 2 × 4 (C) 3 × 4 (D) none of these (A) 3 × 2



119.



The value of 2 ( C 0 ) +



n



(A)



2n (1 − n ) − 1 n +1



3 n 5 n 4 n ( C 1 ) + ( C 2 ) + ( C 3 ) ...... is 2 4 3 2n ( n + 3 ) − 1 2n − 1 (B) (C) n +1 n +1



(D)



2n + 2 n −1



120.



The system of equation 6x + 5y + λz = 0, 3x – y + 4z = 0, x + 2y – 3z = 0 has non-trivial solutions for (A) λ = 0 (B) λ = 1 (C) λ = –5 (D) none of these



121.



If A and B are two matrices such that AB = B and BA = A, then 5 5 3 5 5 3 3 3 (A) (A – B ) = A – B (B) (A – B ) = A – B (C) A – B is idempotent (D) A – B is nilpotent Space for rough work
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122.



A number is picked up at random from the number {1, 2, ...... 1000}. The probability that the number is n of the form m (m, n > 1) is 1 1 1 2 (B) (C) (D) (A) 250 25 125 125



123.



Minimum value of cos (cos x) is (A) cos 1 (B) cos 0



124.



126.



127.



128.



sin ( α + β )



(B)



sin ( α − β )



(



cos ( α + β )



(C)



sin ( α − β )



sin ( α + β )



(D)



cos ( α + β ) cos ( α − β )



)



1   2 + 1  cos θ −  q , then the value of θ is 2  π π π (A) 2nπ + (B) 2nπ ± (C) 2nπ – 4 4 4 If cos 2θ =



1 2 4 + tan−1 + tan−1 + ⋅⋅⋅⋅∞ = 3 9 33 π π (A) (B) 4 2



(D) none of these



tan−1



(C) p



(D) none of these



In a ∆ABC; if 2∆ = a – (b – c) , then value of tan A = 8 4 4 (B) (C) (A) − 15 3 3 2



2



(D)



(



4 15



)



The incentre of a triangle with vertices (7, 1) (–1, 5) and 3 + 2 3,3 + 4 3 is



 2 4  (A)  3 + ,3 +  3 3  129.



θ = 2 cos ( α − β )



(D) 1



If tan β = cos θ tan α, then tan2 (A)



125.



(C) 0



 2 4  (B)  1 + ,1 +  3 3  3 3



(C) (7, 1) 2



(D) none of these



2



The locus of mid-point of the chords of the circle x + y – 2x – 2y – 2 = 0 which makes an angle of 120° at the centre is 2 2 2 2 (B) x + y + x + y – 1 = 0 (A) x + y – 2x – 2y + 1 = 0 2 2 (D) none of these (C) x + y – 2x – 2y – 1 = 0 Space for rough work
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130.



The equation of a circle which touches both axes and the line 3x + 4y + 8 = 0 and whose centre lies in rd the 3 quadrant is 2 2 2 2 (B) x + y – 4x + 4y + 4 = 0 (A) x + y – 4x – 4y + 4 = 0 2 2 2 2 (D) x + y – 4x – 4y – 4 = 0 (C) x + y + 4x + 4y + 4 = 0



131.



The equation x – 2xy + y + 3x + 2 = 0 represents (A) a parabola (B) an ellipse (C) a hyperbola



2



2



(D) a circle



 x2  π  + y 2 = 1 at 3 3 cos θ,sin θ  where θ ∈  0,   . Then the value of θ 27  2   such that sum of intercepts on axes made by this tangent is minimum is π π π π (B) (C) (D) (A) 4 3 6 8



(



132.



A tangent is drawn to ellipse



133.



If the eccentricity of an ellipse be



)



1



, then its latus rectum is equal to its 2 (B) semi-minor axis (C) major axis (D) semi-major axis



(A) minor axis 134.



Let R be a reflective relation on a finite set A having n-elements, and let there be m ordered pairs in R. Then (A) m ≥ n (B) m ≤ n (C) m = n (D) none of these



135.



lim



136.



1 − cos 2 ( x − 1)



x −1 (B) exists and it equals − 2 (A) exists and it equals 2 (C) does not exist because x – 1 → 0 (D) does not exist because left-hand limit is equal to right-hand limit x →1



If f′(1) = 2 and g′ (A) 1



( 2 ) = 4, then the derivative of f(tan x) with respect to g(sec x) at x = (B)



2



(C)



2 2



π is 4



(D) 2
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137.



  x  k 1 −  ; t  Let g(x) = f(x + λ) + f(x – λ) and f(x) =    0; λ 2 (C) not differentiable at five points (A) not differentiable at x =



x ≤



, k > 1, λ > 1, then g(x) is



x >



(B) not differentiable at x = –λ only (D) none of these



138.



A continuous and differentiable function y = f(x) is such that its graph cuts line, y = mx + c at n distinct points. Then the minimum number of points at which f′′(x) = 0 is/are (A) n – 1 (B) n – 3 (C) n – 2 (D) cannot say



139.



If the curve y = ax – 6x + b, passes through (0, 2) and has its tangent parallel to x-axis at x =



2



the values of a and b are respectively (A) 2 and 2 (B) –2 and –2



140.



141.



142.



(C) –2 and 2



3 , then 2



(D) 2 and –2



  x + 2, −1 ≤ x < 0  , then on [–1, 1], this function has Let f(x) = 1, x=0 x  , 0 < x ≤1 2 (A) a minimum (B) a maximum (C) either a maximum or a minimum (D) neither a maximum nor a minimum e3x + e x dx = − e2x + 1 –1 x –x (A) tan (e – e ) + c



∫e



4x



–1



(B) tan



x



–x



(e + e ) + c



–1



(C) 2 tan



x



–x



–1



(e – e ) + c (D) 2 tan



The area bounded by y = x + 2 and y = 2 |x| – cos πx is equal to 2 8 4 (B) (C) (A) 3 3 3



x



–x



(e + e ) + c



2



(D)



1 3
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143.



∫



π



0



logsin2 x dx =



 1 (A) 2π loge   2 1000



144.



∑∫ n −1



n



n −1



(B) π log e 2 + c



π  1 loge   + c 2 2



(D) none of these



x− x e [ ] dx =



([x] denotes the integral part of x) e1000 − 1 e1000 − 1 (B) (A) 1000 e −1 145.



(C)



The solution curve of (A) a parabola



(C) 1000 (e – 1)



(D)



dy y 2 − 2xy − x 2 , y(1) = 1 is = dx y 2 + 2xy − x 2 (B) ellipse (C) circle x



e −1 1000



(D) straight line x



146.



The solution of the differential equation x cos y dy = (xe log x + e ) dx is 1 x (B) sin y + e log x + c = 0 (A) sin y = e x + c x x (D) none of these (C) sin y = e log x – c



147.



The velocity of a boat X relative to a boat y is 5iˆ − 2ˆj and that of Y relative to another boat Z to 9iˆ + 4ˆj where ˆi and ˆj are the velocity of knot per hours, east and north respectively. Then the velocity of X w.r.t. Z is (A)



148.



2 knot/min 10



10



(B)



2



knot/min



      The value of a − b ⋅  b − c × ( c − a )  is        (A) 0 (B) 2 a b c 



(



) (



)



(C) 10 2 knot/hour



(D) 2 10 knot/hour



   (C) 3 a b c 



(D) none of these



149.



The projection of the line joining the points (3, 4, 5) and (4, 6, 3) on the line joining the points (–1, 2, 4) and (1, 0, 5) is 1 1 4 2 (B) (C) (D) (A) 2 3 3 3



150.



The value of x satisfying log 2 (3x – 2) – log 1/2 x is 1 1 (B) 2 (C) (A) − 2 3



(D) none of these
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BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



An alternating potential V = V 0 sin ωt is applied across a circuit. As a result, the current I = I 0 sin



π   ω t −  flows in it. The power consumed in the circuit per cycle is 2 



(A) zero



(B) 0.5 V 0 I 0



(C) 0.707 V 0 I 0



(D) 1.414 V 0 I 0



152.



The work functions for metals A, B and C are respectively 1.92eV, 2.0eV and 5eV. According to Einstein’s equation the metals which will emit photoelectrons for a radiation of wavelength 4100Å is/are (A) none (B) A only (C) A and B only (D) all the three metals



153.



In the Bohr’s model of hydrogen atom, the ratio of the kinetic energy to the total energy of the electron in nth quantum state is (A) –1 (B) +1 (C) –2 (D) +2



154.



If the potential difference applied across X-ray tube is V volts, then minimum wavelength of the emitted X-rays will be approximately (A)



1227 V



Å



(B)



1240



Å



V



(C)



2400 Å V



(D)



12400 Å V



155.



For the reaction, NO → 1/3 N 2 O(g) + 1/3 NO 2 (g) follows I order kinetics, with rate constant K = 2 –2 –1 x 10 s . Time required to complete 75% of the reaction is (A) 23.1 sec (B) 69.3 sec (C) 34.6 sec (D) 68.2 sec



156.



Which of the following produces a red precipitate with ammonical cuprous chloride? (B) C 2 H 2 (C) C 2 H 4 (D) C 2 H 6 (A) CH 4



157.



Base catalysed condensation occurs with (A) propionaldehyde (C) 2,2-dimethyl propionaldehyde



(B) benzaldehyde (D) none of these
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158.



The cleavage of an aryl-alkyl ether with hydrogen halide will give: (A) A molecule each of an alkyl halide and water (B) A molecule each of an aryl halide and water (C) A molecule each of an alkyl halide, aryl halide and water (D) A molecule each of phenol and an alkyl halide



159.



If Lt



x →0



(A) 0



160.



( ( a − n) nx − tan x ) sin nx = 0 where n is a non zero real number then a is equal to x2



(B)



n +1 n



(C) n



(D) n +



1 n



x+y 1 Let f  = (f(x) + f(y)) for real x and y. If f ′ (0) exists and equals to -1   2  2 and f(0)=1 then the value of f(2) is 1 (D) 2 (A) 1 (B) –1 (C) 2



161.



In a triangle ABC, D is the mid-point of BC and AD ⊥AC then which is true (a, b, c are sides of ∆BAC as usual) 2 2 2 2 (B) 2b= (C) 3b= (D) 2b= (A) 3b= a2 + c 2 a2 + c 2 a2 − c 2 a2 − c 2



162.



The number of solutions of the equation sin3 x cos x + sin2 x cos2 x + sin x cos3 x = 1 in the interval [0, 2π] is (A) 0 (B) 2 (C) 3 (D) infinite Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



FIITJEE RT–VI 2015–2017



BITSAT Date: 28.04.2017 PHYSICS 1.



B



2.



A



3.



A



4.



C



5.



D



6.



C



7.



B



8.



C



9.



C



10.



A



11.



A



12.



D



13.



B



14.



A



15.



A



16.



A



17.



C



18.



A



19.



C



20.



D



21.



A



22.



B



23.



B



24.



C



25.



D



26.



A



27.



C



28.



C



29.



A



30.



D



31.



D



32.



D



33.



D



34.



D



35.



C



36.



B



37.



C



38.



C



39.



A



40.



D



41.



D



42.



C



43.



C



44.



C



45.



A



46.



C



47.



B



48.



A



49.



A



50.



A



51.



A



52.



C



53.



A



54.



A



55.



C



56.



D



57.



C



58.



D



59.



A



60.



A



61.



B



62.



C



63.



D



64.



D



65.



D



66.



C



67.



B



68.



C



69.



B



70.



D



71.



B



72.



A



73.



D



74.



C



75.



C



76.



C



77.



D



78.



C



79.



C



80.



C



81.



C



82



D



83-



D



84-



C



85-



C



86-



A



87-



D



88-



A



89



-A



90-



D



91-



B



92-



D



93-



B



94-



D



95-



B



96.



D



97.



D



98.



D



99.



A



100.



D



101.



C



102.



C



103.



B



104.



D



105.



A



CHEMISTRY



ENGLISH



REASONING



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



MATHEMATICS 106.



B



107.



D



108.



C



109.



C



110.



B



111.



A



112.



C



113.



B



114.



B



115.



C



116.



C



117.



C



118.



C



119.



B



120.



C



121.



D



122.



B



123.



A



124.



C



125.



B



126.



A



127.



B



128.



A



129.



A



130.



C



131.



A



132.



B



133.



D



134.



A



135.



D



136.



C



137.



C



138.



C



139.



A



140.



D



141.



A



142.



B



143.



A



144.



C



145.



D



146.



C



147.



C



148.



A



149.



A



150.



D



A



152.



C



153.



A



154.



D



B



156.



B



157.



A



158.



D



160.



B



161.



C



162.



A



BONUS QUESTIONS PHYSICS 151. CHEMISTRY 155.



MATHEMATICS 159.



D



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.
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Maximum Marks: 486



INSTRUCTIONS:



Instructions to the Candidates 1.



2.



This Test Booklet consists of 150 questions. And Bonus 12 questions. Use Blue/Black ball Point Pen only for writing particulars. Use Pencil for all responses in OMR sheet. This Question Paper consists of 4 parts (i) Part–1  Physics (40 questions) (ii) Part–2  Chemistry (40 questions) (iii) Part–3  (a) English Proficiency (15 questions)  (b) Logical Reasoning (10 questions) (iv) Part–4  Mathematics (45 questions) And in Bonus Section there is 12 questions of MPC



2.



For each correct answer 3 Marks will awarded and for each wrong answer 1 Mark will be deducted.



3.



Attempt all questions.



4.



In case you have not darkened any bubble you will be awarded 0 mark for that question.



5.



Use of calculator/logarithmic table is not permitted.
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PART I: PHYSICS 1.



For the equation F  A V D , where F is the force, A is the area, V is the velocity and D is the density, the dimensional formula gives the following values (A) a = 1, b = 2, c = 1 (B) a = 2, b = 1, c = 1 (C) a = 1, b = 1, c = 2 (D) a = 0, b = 1, c = 1



2.



Wind is blowing to east along two parallel railway tracks. Two trains moving with the same speed in opposite direction have the steam blowing off the trains such that one has twice the speed of the other. The speed of each train is (A) equal to that of the wind (B) three times that of the wind (C) double that of the wind (D) half that of the wind



3.



In the presence of considerable resistance of air, a stone is thrown up. If the time of ascent is t1 and that of descent is t2, then (A) t1 > t2 (B) t1 = 2t2 (C) t1 < t2 (D) t1 = t2



4.



A brass cube of side a and density  is floating in mercury of density . If the cube is displaced a bit vertically, it executes S.H.M. Its time period will be



a



2



(A)



a g



b



2



(B)



c



a g



2



(C)



g a



2



(D)



g a



5.



A light spring balance hangs from the hook of the other light spring balance and a block of mass M kg hang from the lower one. Then the true statement about the scale reading is (A) The reading of the two scales can be any thing but the sum of the reading will be M (B) Both the scales read M / 2 kg each (C) Both the scales read M kg each (D) The scale of the lower one reads M kg and of the upper one zero



6.



A block is kept on a frictionless inclined surface with angle of inclination . The incline is given an acceleration a to keep the block stationary. Then a is equal to (A) g tan  (B) g (C) g / tan  (D) g cosec 



7.



A block of mass 2kg is initially at rest on a horizontal frictionless surface. A horizontal force  F  (9  x 2 ) ˆi newtons acts on it, when the block is at x = 0. The maximum kinetic energy of the block between x = 0 and x = 3 m in joules is (A) 24 (B) 20 (C) 18 (D) 15 Space for rough work
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8.



When the angle of inclination of an inclined plane is , an object slides down with uniform velocity. If the same object is pushed up with an initial velocity u on the same inclined plane; it goes up the plane and stops at a certain distance on the plane. Thereafter the body (A) slides down the inclined plane and reaches the ground with velocity ‘u’. (B) slides down the inclined plane and reaches the ground with velocity less than ‘u’. (C) slides down the inclined plane and reaches the ground with velocity greater than ‘u’. (D) stays at rest on the inclined plane and will not slide down.



9.



A mass ‘m’ moves with a velocity v and collides inelastically with another identical mass. After v collision the 1st mass moves with velocity in a direction perpendicular to the initial direction of 3 motion. Find the speed of the 2nd mass after collision 2v (A) (B) v 3 v (D) 3 v (C) 3



10.



Statement-1: Two particles moving in the same direction do not lose all their energy in a completely inelastic collision. Statement-2: Principle of conservation of momentum holds true for all kinds of collisions. (A) Statement-1 is true, Statement-2 is false. (B) Statement-1 is true, Statement-2 is true; Statement-2 is the correct explanation of Statement-1. (C) Statement-1 is true,Statement-2 is true; Statement-2 is not the correct explanation of Statement-1. (D) Statement-1 is false, Statement-2 is true.



11.



Particles of masses m, 2m, 3m…………. nm grams are placed on the same line at distance , 2, 3 ............ n cm from a fixed point. The distance of centre of mass of the part from the, fixed point in centimetre is 2  (2n  1) n(n2  1) (B) (C) (D) (A) 3 2 n 1 n(n2  1)



12.



A body is moving up an inclined plane of angle  with an initial kinetic energy E. The coefficient of friction between the plane and body is . The work done against friction before the body comes to rest is  cos   cos   cos  (A) (B)  E cos  (C) E (D) E E cos   sin   cos   sin   cos   sin 
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13.



The upper half of an inclined plane with inclination  is perfectly smooth while the lower half is rough. A body starting from rest at the top will again come to rest at the bottom if the coefficient of friction for the lower half is given by (A) tan  (B) 2 sin  (C) 2 tan  (D) 2 cos 



14.



A particle of mass m moves along line PC with velocity v as shown. What is the angular momentum of the particle about O? (A) mvl (B) zero (C) mvL (D) mvr



15.



A circular disc X of radius R is made from an iron plate of thickness t another disc Y of radius 4 R is t made form an iron plate of thickness . Then the relation between the moment of inertia IX and lY is 4 (A) IY = lX (B) IY = 64 lX (C) IY = 32 lX (D) IY = 16 lX



16.



A round uniform body of radius R, mass M and moment of inertia I rolls down (without slipping) an inclined plane making an angle  with the horizontal. Then its acceleration is g sin  g sin  g sin  g sin  (B) (C) (D) (A) 1  MR2 / I 1  I / MR2 1  MR2 / I 1  I / MR2



17.



If the earth shrinks to half of its radius, its mass remaining the same, the weight of object on the earth will increase to (A) 4 times (B) 2 times (C) 3 times (D) 6 times



18.



The escape velocity of a body on the earth’s surface is Ve. A body is thrown up with a speed 5 Ve . Assuming that the sun and planets do not influence the motion of the body, velocity of the body at infinite distance, is (C) 2 Ve (D) 2 Ve (A) 0 (B) Ve



19.



Two springs with the same unstretched length but having different force constants K1 and K2 are attached to a mass ‘m’ as in the figure. The table is frictionless. When the mass is pulled side way and let free, the mass will execute SHM with a frequency (A)



1 K1  K 2 2 m



(B)



1 K1  K 2 2 K1K 2m



(C)



1 K1  K 2 2 m



K1



m



(D)



K2



K1 1 2 K 2 m
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20.



The ends of a stretched wire of length L are fixed at x  0 and x  L. In one experiment, the y  A sin(x / L) sin t E displacement of the wire is 1 and energy is 1 , and in another experiment its y  A sin(2x / L) sin 2t E and energy is 2 . Then displacement is 2 (A) E2  E1



(B) E 2  2E1



(C) E 2  4 E1



(D) E 2  16 E1



21.



A spherical soap bubble of radius 1 cm is formed inside another of radius 3 cm. The radius of single soap bubble which maintains the same excess pressure as the pressure difference between inside the smaller and outside the larger soap bubble is ............... cm 3 1 4 (B) (C) (D) 2 (A) 3 4 2



22.



Charge Q is distributed uniformly on length l of a wire. It is bent in the form of a semi circular ring. Find the electric field at the centre of the ring. Q



(A)



40l2



(B)



Q 40l2



(C)



Q 2 0l2



(D)



Q 2 0l2



23.



In a compensated pendulum two rods of different metals are used with their lengths in the ratio 2 : 3. The coefficients of linear expansion for the metals should be in the ratio (A) 1 : 1 (B) 2 : 3 (C) 3 : 2 (D) 9 : 4



24.



A glass flask of volume 200 cm3 is completely filled with mercury at 20C. The amount of mercury that split over when the flask is heated to 80C is (coefficient of volume expansion of glass is 27 x 10–6 /C, mercury is 0.18 x 10–3 /C) (B) 0.32 cm3 (C) 1.84 cm3 (D) 2.40 cm3 (A) 2.16 cm3



25.



A carnot engine, having an efficiency of  = 1/10 as heat engine, is used as a refrigerator. If the work done on the system is 10 J, the amount of energy absorbed from the reservoir at lower temperature is (A) 99 J (B) 90 J (C) 1 J (D) 100 J



26.



The capacity of a condenser A is 10 F and it is charged by a battery of 100 V. The battery is disconnected and the condenser is connected to a condenser B. The common potential is 40 V. The capacity of B is (A) 8 F (B) 15 F (C) 2 F (D) 1 F
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27.



An infinite number of charges of equal magnitude q, but of opposite sign are placed along the X–axis at x = 1, x = 2, x = 4, x = 8........and so on. The electric potential at the point x = 0 due to these charges will be (A) q/2 (B) q/3 (C) 2q/3 (D) eq/2



28.



When the value of each resistor is 10 , the equivalent resistance between the terminals X and Y of the circuit is (A) 1  (B) 3 (C) 5 (D) 8 



29.



A wire of resistance 10  is elongated by 10%, the resistance of the elongated wire is (A) 11  (B) 11.1  (C) 12.1  (D) 13.1 



30.



The magnetic field intensity at a point distance ‘r’ from a short magnet is proportional to (B) 1/r3 (C) r2 (D) 1/r2 (A) r3



31.



A galvanometer has current range of 15 mA and voltage range of 750 mV. To convert this galvanometer into an ammeter of range 25 A, the shunt resistance required is (A) 0.2  (B) 0.02  (C) 0.03  (D) 0.5 



32.



If the flux of magnetic induction through a coil of resistance R and having N turms changes from 1 and 2 , then the magnitude of the charge that passes through this coil is (A)



2  1 R



(B)



N(2  1 ) R



(C)



2  1 NR



(D)



NR 2  1



33.



Refractive index (A) is actual property of the substance (B) depends on the wavelength of light used to measure (C) depends on the angle of incidence (D) none of these



34.



In a certain circuit current changes with time according to i  2 t . r.m.s. value of current between t  2 to t  4 s will be (A) 3 A



(B) 3 3 A



(C) 2 3 A



(D) (2  2 ) A
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35.



In a Young’s double-slit interference experiment the fringe pattern is observed on a screen placed at a distance D. The slits are separated by d and are illuminated by coherent light of wavelength



.



Assuming [  d  D ] the distance from the central point where the intensity falls to half the maximum is: (A)



D 3d



(B)



D



(C)



2d



D



(D)



d



D 4d



36.



A certain number of beats are heard when two tuning forks of natural frequency n1 and n2 are sounded together. The number of beats heard when one of the forks is loaded (A) increases (B) decreases (C) must not remains the same (D) may remain same



37.



In photo electric effect the stopping potential is (A) increases with increase of frequency of incident light (B) decreases with increase of frequency of incident light (C) first increases and then becomes constant with increases of frequency of incident light (D) is independent of frequency of incident light



38.



A metal ball immersed in alcohol weighs 1 at 0°C and 2 at 59°C. The coefficient of cubical expansion of the metal is less than that of alcohol. Assuming that the density of metal is large compared to that of alcohol, it can be shown that (A) W1  W2 (B) W1  W2 (C) W1  W2 (D) W2  (W1 / 2)



39.



Which one of the following is an incorrect statement? (A) In an intrinsic semiconductor, the number of holes in the valence band is equal to the number of electrons in the conduction band. (B) When heated the conductivity of an intrinsic semiconductor increases. (C) The fermi level lies near the valence band in an intrinsic semiconductor. (D) The majority carriers in a p — type semiconductors are holes



40.



In a vertical U-tube containing a liquid, the two arms are maintained at different temperatures



W



t2



. The liquid columns in the two arms have heights expansion of the liquid is equal to (A) (C)



l1  l 2 l 2 t 1  l1 t 2



(B)



l1  l 2 l 2 t 1  l1 t 2



(D)



W



l1



and



l2



and



respectively. The coefficient of volume



l1  l 2 l1 t 1  l 2 t 2



l1  l 2 l1 t 1  l 2 t 2



t1



t1 t2



l1



l2
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PART II: CHEMISTRY 41.



  CH3COOH + C2H5OH   CH3COOC2H5 + H2O. In this reaction one mole each of acetic acid and ethyl alcohol are heated in presence of little conc. H2SO4. On equilibrium being attained the value of Kc is 4. what amount of ethyl acetate is formed? (A) 1 (B) 2 (C) 1/3 (D) 2/3



42.



A large difference between second and third ionization energies will be observed for the element having electronic configuration of (A) 1s   2s   2p   3s  2



2



6



(B) 1s   2s   2p   3s 



1



2



(C) 1s   2s   2p   3s   3p  2



2



6



2



1



2



6



2



(D) 1s   2s   2p   3s   3p  2



2



6



2



2



43.



Which of the following statements is not true ? (A) Boron is a nonmetal while all other elements of Group 13 are metals (B) Boron trichloride acts as a Lewis acid (C) Boron does not form the hydrated B3+ ion (D) The stability of the +1 oxidation state decreases down the group whereas that of +3 increases



44.



An unspecified quantity of an ideal gas has a volume of 30 litres at 20°C until the pressure has doubled and then, the temperature is raised to 100°C, while the pressure is kept constant what is the final volume of the gas? (A) 25 lit (B) 30 lit (C) 19 lit (D) 40 lit



45.



A noble gas which is not adsorbed by coconut charcoal is (A) Ra (B) Ne (C) Ar



(D) He



46.



The basis for Al as a reducing agent in thermite process is 3+ (B) High Eox. Potential of Al (A) High exothermic hydration of Al (C) High exothermic enthalpy of formation of Al2O3 (D) High I.E. of Al



47.



RNA is different from DNA because RNA contains (A) ribose sugar and thymine (B) ribose sugar and uracil (C) deoxyribose sugar and thymine (D) deoxyribose sugar and uracil Space for rough work
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48.



For reducing one mole of Cr2O72 to Cr 3  the charge required is : (A) 3 x 96500 C (B) 6 x 96500 C (C) 0.3 F



(D) 0.6 F



49.



CH3



(i) Mg (ii) CO 2



Br2/AlCl 3



A (iii) H 3O



Cl 2 +



C



B



h



CH2Cl



CCl3 Br (B)



(A)



Br COOH CH2Cl



CHO CH2Cl Br (D)



(C)



CHO 50.



O



COOH AlCl3



+



1.CH3MgBr



(P)



(Q) 2.H3O+



Cl



Product (Q) in the reaction is :



(A)



H3C



HO



HO CH3



H3C



(B)



(C)



OH



(D)



OH



CH3
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51.



Suggest the best reaction conditions for the synthesis shown below : NO2



Br (A) (1) HNO3, H2SO4 ; then (2) Br2 (C) (1) CH3Br, AlBr3; then (2) HNO3, H2SO4



52.



(B) (1) Br2 ; then (2) HNO3, H2SO4 (D) HNO3, H2SO4, then (2) Br2, FeBr3



NO2 Br2 ( 2 mole)



(P) major ; Product (P) will be : Fe



NO2



Br



Br



+



(B) NaOH



Br



Br



Br



(C) CH3MgBr



(D) LiAlH4



The general order of reactivity of alcohols with Aluminium metal is (A) 3 o  2 o  1o (B) 1o  2 o  3 o



55.



(D)



Which of the following reagents could be used to distinguish between the following compounds by a visible reaction (one that produces either gas bubbles or a color change? )



(A) KMnO4, H , cold 54.



(C) Br



Br



NO2



Br



(B)



(A)



53.



NO2



NO2



(C) 2 o  3 o  1o (D) 3 o  2 o  1o



Identify the product Z in the following sequence of reactions H O



NaOH 3 2 Phenol    X   Y  Z 4  7 atm, 410 K CO



(A) Aspirin 56.



(B) Salicyladehyde



(C) Benzoic acid



(D) Salicylic acid



The electrophile in Riemer-Tieman reaction of Phenol with Chloroform and NaOH is ? (A) Phenol (B) Salicyaldehyde (C) Dichlorocarbene (D) Phenoxide ion Space for rough work
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57.



Which of the following product is correct for the mononitration of phenyl benzoate using HNO3 +H2SO4?



(



COO



) O 2N



(A)



COO



(B)



NO2



COO



NO2



(C)



58.



(D)



COO



COO



In the reaction, X  CH3 – CH = CH – CH2OH the reagent ‘x’ is CH3 – CH = CH – CHO  (A) H2 / Pt (B) NaBH4 (C) HI / P (D) PCC in CH2Cl2



59.



Which of the following compounds when heated with CO at 150oC and 500 atm. pressure is presence of BF3, forms ethyl propionate? (A) C2H5OH (B) CH3OCH3 (C) C2H5OC2H5 (D) CH3OC2H5



60.



OH



CH3CH2CH2OH H2SO4



X. Here X is



OH



(A)



OH



(B)



CH2CH2CH3



CH2CH2CH3 OH



O–CH2CH2CH3



(C)



(D)



CH3 CH CH3



61.



OH (i) BH3 ,THF CrO3 H2SO4 , 3   C     A      B     D, D is  H2SO4



(i) CH MgI (ii) H3O



CH3



CH3



(A)



(ii) H2O,O H



OH



OH



(B)



OH



OH



OH



(C)



(D)



OH



Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



62.



O reacts CH3MgBr to give an alcohol CH3 (A) which is primary alcohol (B) which is secondary alcohol (C) which is obtained by SN2 mechanism (D) which is obtained by SN1 mechanism



63.



CO2 and He are kept in a container at a partial pressure of PCO2 and PHe at temperature T. A small orifice is made in the wall of container, it is observed that both the gases effuse at the same rate. The ratio PCO2 : PHe is (A) 3.33 : 1



(B) 1 : 3.33



(C) 2 : 1



(D) 1 : 2



64.



An element having atomic mass 60 has face centred cubic unit cells. The edge length of the unit cell is 400 pm. Find out density of the element. (B) 12.4 g cm–1 (C) 18.6 g cm–3 (D) 6.2 g cm–3 (A) 3.1 g cm–3



65.



The electrochemical cell shown below is a concentration cell. M|M2+ (saturated solution of a sparingly soluble salt, MX2|| M2+ (0.001 mol dm–3)|M The emf of the cell depends on the difference in concentrations of M2+ ions at the two electrodes.







The emf of the cell at 298 K is 0.059 V. The solubility product K sp ; mol3 dm9







of MX2 at 298 K



based on the information available for the given concentration cell is (taken 2.303 x R x 298/F = 0.059V) (A) 1 x 10–15 (B) 4 x 10–15 (C) 1 x 10–12 (D) 4 x 10–12 66.



Which of the following undergoes reaction with conc sodium hydroxide solution to give the corresponding alcohol and acid? (A) Butanal (B) Benzaldehyde (C) Phenol (D) Benzoic acid



67.



Which of the following statements is true for NO and NO+? (B) Bond length in NO+ is equal to that in NO (A) Bond length in NO is greater than in NO+ + (C) Bond length in NO is greater than NO (D) Bond length is unpredictable



68.



At 100C, the solubility product of AgCl is 1.8 x 10–10. In the solution, the value of  Ag  is 4 x 10–3   mole/lit. The value of [Cl–] to precipitate AgCl from this solution should be greater than –8 –12 (B) 7.2 x 10 mole/litre (A) 4.5 x 10 mole/litre –3 (D) 4.5 x 10–7 mole/litre (C) 4 x 10 mole/litre



69.



Which of the following compounds of elements in group IV is expected to be most ionic ? (B) PbCl4 (C) CCl4 (D) SiCl4 (A) PbCl2 Space for rough work
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70.



Which of the following is in order of increasing covalent character ? (B) LiCl < CCl4< BeCl2 < BCl3 (A) CCl4 < BeCl2 < BCl3 < LiCl (D) LiCl < BeCl2 < CCl4 < BCl3 (C) LiCl < BeCl2 < BCl3 < CCl4



71.



Which of the following compounds is wrongly named ? (A) CH3CH2CH2CH(Cl) COOH; 2–chloropentanoic acid (B) CH3 C  C  CH3  CHCOOH; 2–methylhex–3–enoic acid (C) CH3 COCH  CHCH2CH3 ; Hex–3–en–2–one



(D) CH3 CH  CH3  CH2 CH2CHO; 4–methylpentanal 72.



Which of the following does not represent an alum ? (B) NH4 Al  SO4 2 .12H2O (A) KAl  SO 4 2 .12H2 O



(C) NH4 Cr  SO4 2 .12H2O 73.



In which of the following pairs, both the complexes have the same geometry ? (A) NiCl4 



2



, Ni  CN4 



2



(C) Ni  CO 4  , Ni  CN4  74.



75.



76.



77.



(D) Al2  SO4 3 .18H2O



(B) CoF6 



2



3



, Co NH3 6 



3







(D) Cu NH3 4  , Ni NH3 4 



2



The spin magnetic moment of Fe in the brown ring complex. (B) 8 (C) 15 (A) 12



(D)



Complete hydrolysis of cellulose gives (A) D-fructose (B) D-ribose



(D) L-glucose



AgCl is most soluble in (A) Water (B) 2M NH3 solution



(C) D-glucose



24



(C) 0.1 M NaCl solution (D) 0.2 M AgNO3



Which of the following structures are super imposable? Br



H Br HO



Me Et Me (1)



(A) 1 and 2



H Et



Me OH Me (2)



(B) 2 and 3



Me



Br Me Et



H Me OH (3)



(C) 1 and 4



Br HO



H Et Me (4)



(D)1 and 3
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KMnO / OH 



4  (A)



78.







So, (A) is COOH



OH



(B)



(A) OH



COOH CHO



COOH



(D)



(C)



79.



CHO



Consider the following reaction: CH3 H3C (CH2)3COK CHBr3



+



H H The product obtained in the reaction is Br Br



(A)



H3C



Br (B)



Br



H3C



Br



CH3



CH3



CH3



CH3



CH3



Br



(C)



H



H



H



Br



(D)



H



Br 80.



Br



CH3 Br



Among the following, the Newmann projections of meso-2,3-butanediol are: H



CH 3



HO CH 3



(P) (A) P, Q



OH



H



H



H



CH 3



CH 3



(Q) (B) P, R



OH



HO



OH



HO



CH3



CH 3



H



H3C



H



H



OH



OH



H (R) (C) R, S



CH3



(S) (D) Q, S
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PART III: (a) ENGLISH PROFICIENCY 81 – 95: Read the following passages and select the correct option to the questions given below: 1. Passage There was a marked difference of quality between the personages who haunted the near bridge of brick and the personages who haunted the far one lof stone. Those of lowest character preferred the former, adjoining the town; they did not mind the glare of the public eye. They had been of no account during their successes; and though they might feel dispirited, they had no sense of shame in their ruin. Instead of sighing at their adversaries they spat, and instead of saying the iron had entered into their souls. They said they were down on their luck. The miserable that would pause on the remoter bridge were of politer stamp-persons who did not know how to get rid of the weary time. The eyes of this species were mostly directed over the parapet upon the running water below. While one on the town ward bridge did not mind who saw him so, and kept his back to the parapet to survey the passer-by, one on this never faced the road never turned his head at coming foot-steps, but, sensitive to his own condition, watched the current whenever a stranger approached, as if some strange fish interested him, though every finned thing had been poached out of the river years before. 81.



The two bridges were known (A) for attaching dejected people to them (C) for being haunted places



(B) for being equi-distant from town (D) for their similar design



82.



People belonging to the lower strata, in their moments of distress (A) felt ashamed of their failures (B) dressed shabbily to earn sympathy (C) visited the brick-made bridge (D) remembered their days of glory



83.



The bridge of stone was frequented by (A) all the sections of society (C) those fond of fishing



(B) the sophisticated but luckless (D) None of the above



84.



The attitude of the lowly and genteel towards strangers was (A) virulently hostile (B) completely indifferent (C) entirely different (D) virtually the same



85.



In this passage, the author is trying to (A) explain the variety of ways in which strangers can be treated (B) describe how people of different classes behaved when unhappy (C) explain the difference between the construction of two bridges (D) describe the way different sections of people like to dress.



2. Passage Corduroy is fast establishing itself as this year’s fabric. While the ribbed cotton itself provides utilitarian tenacity, texture and warmth, it is the fabric’s long-held associations that may provide a hint to its current revival as a fabric for all seasons. It is Corduroy’s link with good breeding and country living that made it an essential ingredient in the gentleman’s wardrobe along with Wellington boots and a decent woollen. It combines the comfortable nonsense appeal of cotton with the perfectly correct luxury finish of velvet. Corduroy has the ability to appear either supremely sophisticated or rough and ready. 86.



According to the author, the special quality of corduroy is that (A) it contains the correct mixture of cotton and velvet (B) it needs no ironing (C) it combines the virtues of cotton and velvet
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(D) both the rich and not so rich can afford to buy it 87.



Corduroy is essential in gentleman’s wardrobe because (A) its current revival gives a taste of the latest fashion (B) it has its associations with good upbringing and a conservative life style (C) it goes with Wellington boots (D) it can be an idea alternative to woollen clothes



88.



Corduroy is a fabric for all seasons because (A) it can be worn not only in winter but also in summer (B) Gentlemen can wear it on both formal and informal occasions (C) of its peculiar texture and warmth (D) it is made popular by catchy advertisements.



89.



When the writer refers to Corduroy’s utilitarian tenacity he means that (A) it has remained fashionable over several years (B) it is useful because it is durable (C) it does not need frequent wishing (D) though expensive, it is economic in the long run



90.



Which of the following best describes the passage (A) it persuades us to buy Corduroy (B) it makes us understand the everlasting appeal of it (C) it tells us about the usefulness of Corduroy (D) it talks about the virtues of Corduroy



3. Passage That artificial intelligence quotient should seek to replace the time-tested I.Q. as a measure of mental ability is perfectly in consonance with the present day standards in a plastic society. However, the battle over grey cells whether in human or mechanical minds, whose latest round has found Uncle Sam shedding crocodile tears over Japan’s failure to deliver on its promise to produce a fifth generation computer, may find the Asian Tiger Cubs- the under-35 Japanese researchershaving the last laugh. For, though all the boastful Tokyo talk a decade ago to build 1000 processor computers to process knowledge- and not merely numbers which is all the silicon valley chips supposedly do- has remained just talk, the 180 young scientists in the 10 year venture have nevertheless made the big brains at Silicon Valley look rather silly with their product which has a yen for logical programming. The Jubilation in the Valley may turn to depression when the inexorable logic of this development pulls down Washington from its pedestal of supercomputer supremacy. 91.



92.



93.



94.



Asian Tiger Cubs are (A) the big brains at Silicon Valley (C) young Japanese researchers



(B) fifth generation computers (D) Mechanical minds



Uncle Sam reacts to their failure with (A) Jubilation (B) Insincere sorrow (C) sorrow What have the cubs failed to produce? (A) The fifth generation computer (C) Numbers processing computer



(D) depression



(B) a plastic society (D) Grey cells



What have they succeeded in producing? (A) A knowledge processing computer (B) a product which has a yen for logical programming (C) grey cells (D) a fifth generation computer
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95.



How is their success likely to affect Washington’s supremacy? (A) it is likely to have the last laugh (B) it is likely to produce jubilation in the valley (C) it is likely to make it look silly (D) it is likely to dislodge it.



(b) LOGICAL REASONING 96.



Problem Figures:



A



B



C



D



Answer Figures:



(A) 97.



(B)



(C)



(D)



Problem Figures:



A



B



C



D



Answer Figures:



(A)



(B)



(C)



(D)
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Directions (98 – 99): In the following questions you have to find out the figure out of the four given figures (A), (B), (C) and (D) which is embedded in the given big square.



98.



(A)



(B)



(C)



(D)



99.



(A)



(B)



(C)



(D)



Directions (100): In the following questions, choose the missing word or sign (?) on the basis of the relationship between the words given on the left / right hand side of the signs



100.



Doctor : Nurse : : ? : Follower (A) Worker (B) Employer



(C) Union



(D) Leader
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101.



One of the, numbers does not fit into the series. Find the wrong number 1788, 892, 220, 112, 52, 24 (A) 52 (B) 112 (C) 220



(D) 444



(a) A only



(b) A, B and C only



(c) B and C only



(d) A, B, C and D



(a) A and D only



(b) C and D only



(c) A and B only



(d) B and C only



102.



103.



Directions: In each question below are given two statements followed by two conclusions numbered I and II. You have to take two given statements to be true even if they seem to be absurd. Give your answer as (A) only I follows (B) only II follows (C) either I or II follows (D) neither I nor II follows



104.



Statements : Conclusions :



105.



Statements : Conclusions :



Some books are magazines Some magazines are novels I. Some books are novels II. Some foolish girls are smart All beautiful girls are foolish No foolish girls are smart I. No girl is smart II. No beautiful person is smart
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PART IV: MATHEMATICS 106.



If f: R  R satisfies f(x + y) = f(x) + f(y) for all x, y  R and f(1) = 7, then



n



 f r 



is



r 1



(A)



7n 2



(B)



7  n  1 2



(C) 7n(n + 1)



(D)



7n  n  1 2



107.



If ai > 0 for i = 1, 2, 3....., n and a1 a2 ...... an = 1, then minimum value of (1 + a1)(1 + a2) ..... (1 + an) is (B) 2n (C) 22n (D) 1 (A) 2n/2



108.



The number of parallelograms that can be formed from a set of four parallel lines intersecting another set of three parallel lines, is (A) 6 (B) 18 (C) 12 (D) 9 



109.







n r



r 0



Cn is equal to



(A) n + m + 1Cn + 1 110.



If (1 + x + x2)n =



(B) n + m + 2Cn



(C) n + m + 3Cn



(D) 0



2n



a x r 0



r



(A) n



r



, then a1 – 2a2 + 3a3 ...... – 2n a2n is (B) –n



(C) 0



(D) 2n



111.



Let , 2 be the roots of x2 + x + 1 = 0, then the equation whose roots are 31, 62 is (A) x2 – x + 1 = 0 (B) x2 + x – 1 = 0 (C) x2 + x + 1 = 0 (D) x60 + x30 + 1 = 0



112.



If    and 2 = 5 – 3, 2 = 5 – 3, then the equation having (A) 3x2 + 19x + 3 = 0



113.



(B) 3x2 – 19x + 3 = 0



  and as its roots, is   (C) 3x2 – 19x – 3 = 0 (D) x2 – 16x + 1 = 0



r  1  r Matrix M, is defined as Mr =  , r  N value of det (M1) + det (M2) + det (M3) + ..... + det r 1 r    (M2007) is (A) 2007 (B) 2008 (C) 20082 (D) 20072 a b c



114.



Let a, b and c are positive and unequal, then the value of determinant b c a is c a b (A) negative



(B) positive



(C) 0



(D) none of these
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115.



The trigonometric from of z = (1 – i cos 8)3 (where i = (A) cos ec 3 8  e



3   i 24   2  



(B) cos ec 3 8  e



3   i 36   2 



(C) cos ec 3 8  e  116.



117.



(D) cos ec 2 8  e



If cos x + cos y – cos (x + y) =



(B) x = 2y



122.



(B) x = n +



 4



 2



 n (D) x = n +  1    2  



     x 2 x3 x4 x6 If sin1  x          cos1  x 2          , where 0 < |x| < 2 , then the value of x is 2 4 2 4     2 (A) 0 (B) 1 (C) 2 (D) none of these



 , then C is equal to 3   (B) (C) 3 4



In ABC, a = 2b and |A – B| =



(A) 121.



xy (D) cos2   1  2 



(C) x = y



The solution of the equation tan x – sin x = 1 – tan x. sin x is



(C) x = n +



120.



3    i 24   2  



3 , then 2



(A) x = n + 



119.



3    i 24   2  



2  4  1 1 1   If x cos  = y cos    , then the value of   is equal to  z cos      3  3  x y z   (A) 1 (B) 2 (C) 0 (D) 3 cos 



(A) x + y = 0 118.



1 ) is



 2



In a triangle, r1 > r2 > r3, then (A) a > b > c (B) a < b < c



(C) a > b and b < c



(D) none of these



(D) a < b and b > c



The top of a hill observed from the top and bottom of a building h is at angles of elevation p and q, respectively. The height of hill is hcot q hcot p h tanp (B) (C) (D) none of these (A) cot q  cot p cot p  cot q tanp  tan q Space for rough work
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123.



124.



125.



126.



   If A, B and C are the vertices of a triangle whose position vectors are a,b and c respectively and G is    the centroid of the ABC, then GA  GB  GC is          abc abc (C) (D) (A) 0 (B) a  b  c 3 3



ˆ ˆi  kˆ and ciˆ  cjˆ  bkˆ lie in a Let a, b and c be distinct non-negative numbers. If the vectors a ˆi  bjˆ  ck, plane, then c is (A) the harmonic mean of a and b (B) equal to zero (C) the arithmetic mean of a and b (D) the geometric mean of a and b   If u and v are unit vectors and  is the acute angle between them, then 2uˆ  3vˆ is a unit vector for



(A) exactly two values of  (C) more than two values of 



(B) no value of  (D) exactly one value of 



The probability that a man will live 10 more yr is



1 and the probability that his wife will live 10 more yr 4



1 . Then, what is the probability that neither will be alive in 10 yr. 3 2 1 3 (B) (C) (A) 3 2 4



is



127.



For n independent events, A1’s, P(Ai) = events occurs is 1 (A) n



(B)



1



 n  1



1



1  i



(D)



1 4



, i = 1, 2, ....., n. The probability that atleast one of the



(C)



n



 n  1



(D) none of these



128.



What is the equation of the locus of a point which moves such that 4 times its distance from the x-axis is the square of its distance from the origin (B) x2 + y2 – 4|y| = 0 (C) x2 + y2 – 4x = 0 (D) x2 + y2 – 4|x| = 0 (A) x2 + y2 – 4y = 0



129.



A straight line with negative slope passing through the point (1, 4) meets the coordinate axes at A and B. The minimum value of (OA + OB) is equal to (A) 3 (B) 5 (C) 9 (D) none of these Space for rough work
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130.



Without change of axes the origin is shifted to (h, k), then from the equation x2 + y2 – 4x + 6y – 7 = 0 the terms containing linear powers are missing the point (h, k) is (A) (3, 2) (B) (–3, 2) (C) (2, –3) (D) (–2, –3)



131.



A variable plane moves so that sum of the reciprocals of its intercepts on the coordinate axes is then the plane passes through  1 1 1 (A)  , ,   (B) (–1, 1, 1) 2 2 2



(C) (2, 2, 2)



1 , 2



(D) (0, 0, 0)



132.



Given a family of lines a(2x + y + 4) + b(x – 2y – 3) = 0, the number of lines belonging to the family at a distance 10 from P(2, –3) is (A) 0 (B) 1 (C) 2 (D) 4



133.



Centre of the circle whose radius is 3 and which touches internally the circle x2 + y2 – 4x – 6y – 12 = 0 at the point (–1, –1) is 7 4 4 7 3 4 7 3 (A)  ,   (B)  ,  (C)  ,  (D)  ,  5 5 5 5 5 5 5 5



134.



The equation of the tangent to the circle x2 + y2 + 4x – 4y + 4 = 0 which make equal intercepts on the positive coordinate axes is (A) x + y = 2 (B) x + y = 2 2 (C) x + y = 4 (D) x + y = 8



135.



The length of the chord of the parabola y2 = 4ax passing through the vertex and making an angle  with the axis is  cos  cosec2, where  is equal to (A) 4a (B) a (C) 4 (D) 1



136.



The line x + my + n = 0 cuts the ellipse a22 + b2m2 is equal to (A) n2



137.



(B) 2n2



Eccentricity of hyperbola (A)



1 k



 x2 y2  2 = 1 in points whose eccentric angles differ by , if 2 2 a b



(C) 2n



(D) n



x2 y2 = 1 (k < 0) is  k k2



(B)



1 k



(C)



1



1 k



(D)



1



1 k
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138.



lim



tan e2  x 2  tan  e2  x 2 sin2 x



x 0



(A) 15 139.



140.



141.



(B) 14



(C) 13



51/ x ,x  0 and   R, then at x = 0 Let f(x) =    x ,x  0 (A) f is discontinuous (C) f is continuous only, whatever  may be



(D) 12



(B) f is continuous only, if  = 0 (D) none of these



1 Suppose f(x) is differentiable at x = 1 and lim f 1  h  = 5, then f(1) equals to h0 h (A) 6 (B) 5 (C) 4 (D) 3 Let (x) be the inverse of the function f(x) and f(x) = (A)



142.



is equal to



1 1    x  



5



(B)



1 1   f  x  



5



d 1 , then (x) is equal to dx 1  x5



(C) 1 + [(x)]5



(D) 1 + f(x)



2



The angle of intersection of the curves, y = 2 sin x and y = cos 2x at x = (A)



 3



(B)



2 3



(C)



 2 or 3 3



 is 6 (D) none of these



2



143.



The area of the triangle formed by a tangent to the curve 2xy = a and the coordinate axes is a (C) a3 (D) (A) a (B) a2 2



144.



If







xe x 1 e



x



(A) 2x – 4



dx  f  x  1  e x – 2 log [g(x)] + e, then the value of f(x) is



(B)



1  ex  1 1  ex  1



(C) 2x



(D) none of these
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145.



If











log x  1  x 2 1 x



2



 (C) f(x) = log  x 



 dx = gof (x) + constant, then  x  1 and g(x) = 2



(A) f(x) = log x  x 2  1



e2



146.



The value of







e



1



2



x2











(B) f(x) = log x  x 2  1 and g(x) = x2







2



(D) f(x) =







x and g(x) = log x  x 2  1 2



loge x dx is x



3 (A) 2



(B)



5 2



(C) 3 x



(D) 5 2



147.



The area of the region bounded by the curves y = 2 , y = 2x – x and x = 2, is 3 3 4 3 log2 sq  unit sq  unit (B)  sq  unit (C)  (D) none of these (A) 2 9 log2 log2 9



148.



The solution of the differential equation



dy yf (x)  y 2 is  dx f(x) (B) f(x) = y(x + c) (C) f(x) = x + c



(A) f(x) = y + c 149.



The solution of the differential equation (1 + y2) dx = (tan–1y – x) dy is (A) x = tan–1y + 1 + Ce tan (C) x = tan–1y + Ce  tan



150.



(D) none of these



1



1



(B) y = tan–1y + 1 + Ce tan



y



y



1



y



(D) none of the above



  The equation of the curve passing through the point  1,  and having slope of tangent at any point  4 y y (x, y) as  cos3 , is x x y 1 tan  x



(A) x = e



y 1 tan  x



(B) x = e



y (C) x = 1  tan   x



(D) none of these
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BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



A body of mass m thrown horizontally with a velocity V from the top of a tower of height h touches the level ground at a distance of 250 m from the foot of the tower. A body of mass 2m, thrown horizontally with a velocity V/2 from the top of a tower of height 4h will touch the ground at a distance of ………… m from the foot of the tower. (A) 250 m (B) 500 m (C) 125 m (D) 1000 m



152.



A ball is projected vertically down with an initial velocity from a height of 20 m on to a floor. During the impact it loses 50% of its energy and rebounds to the same height. The initial velocity of its projection is (g = 10 ms–2) –1 –1 –1 –1 (A) 20 ms (B) 15 ms (C) 10 ms (D) 5 ms



153.



The centre of mass of two particles with masses 4 kg and 2 kg located (1, 0, 1), (2, 2. 0) respectively has the coordinates 2 2 4  4 4 2 2 4 2 4 2 2 (A)  , ,  (B)  , ,  (C)  , ,  (D)  , ,  3 3 3 3 3 3 3 3 3       3 3 3



154.



The moment of inertia of a disc, of mass M and radius R, about an axis which is a tangent and parallel to its diameter is : 1 3 1 5 (B) MR2 (C) MR2 (D) MR2 (A) MR 2 2 4 4 4



155.



Which solution will show maximum elevation in boiling point ? (C) 0.1 M FeCl3 (A) 0.1 M KCl (B) 0.1 M BaCl2



156.



Which statement about the following equilibrium is true? O K



+



+



H 2O 



OH + K



+



(D) 0.1 M Fe2  SO4 3



OH



pK a  18 pK a  15.7 t - butoxode (A) The equilibrium favours the products (B) t – Butoxide is the dominant anionic species in the equilibrium (C) Water is the weaker acid (D) t-Butoxide is stabilized by resonance
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157.



158.



159.



Rank the following in decreasing order of basic strength is (1) CH3  CH2  C  C (2) CH3  CH2  S  (3) CH3  CH2  CO 2 (A) 2 > 1 > D > 3 (B) 4 > 1 > 2 > 3 (C) 1 > 4 > 2 > 3



How many meso isomers of C4H8 Cl2 will be formed under these conditions? (A) 0 (B) 1 (C) 2 (D) 3                If u,v,w be such that u  v  w  0, u  3, v  4, w  5 , then the value of u  v  v  w  w  u is equal to



(A) –25 160.







 cos 2 tan 



(A) x + C



161.



(B) 0 1



(C) 25



(D) 49



1 x   dx equals to 1  x 



(B) x tan–1x + C



(C)



x2 C 2



(D) none of these x2  y 2 = 1 is 4 (D) none of these



The number of values of c such that the straight line y = 4x + c touches the curve (A) 0



162.



(4) CH3  CH2  O  (D) 1 > 4 > 3 > 2



(B) 1



(C) 2



Let z = x + iy be a complex number where x and y are integers. Then, the area of the rectangle whose vertices are the roots of the equation zz 3  zz3  350 is (A) 32 (B) 40 (C) 48 (D) none of these
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INSTRUCTIONS:



Instructions to the Candidates 1.



2.



This Test Booklet consists of 150 questions. And Bonus 12 questions. Use Blue/Black ball Point Pen only for writing particulars. Use Pencil for all responses in OMR sheet. This Question Paper consists of 4 parts (i) Part–1  Physics (40 questions) (ii) Part–2  Chemistry (40 questions) (iii) Part–3  (a) English Proficiency (15 questions)  (b) Logical Reasoning (10 questions) (iv) Part–4  Mathematics (45 questions) And in Bonus Section there is 12 questions of MPC



2.



For each correct answer 3 Marks will awarded and for each wrong answer 1 Mark will be deducted.



3.



Attempt all questions.



4.



In case you have not darkened any bubble you will be awarded 0 mark for that question.



5.



Use of calculator/logarithmic table is not permitted.



Don’t write / mark your answers in this question booklet. If you mark the answers in question booklet, you will not be allowed to continue the exam. NAME: ENROLLMENT NO.: FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



PART I: PHYSICS 1.



The velocity-time graphs for two balls A and B that collided elastically have been given in Figure. If the mass of ball A is mA, and that of B is mB then (A) mA = mB (B) 3mA = 5mB (C) 5mA = 3mB (D) 2mA = 3mB



2.



Three particles A, B and C of equal masses moving with the same speed v along the medians of an equilateral triangle, collide at the centroid of the triangle. After collision, A comes to rest and B retraces its path with speed v. The speed of C after the collision is (A) 0 (B) 1/2 v (C) v (D) 4 v



3.



An open-topped rail road car of mass M has an initial velocity v along a horizontal smooth track. The velocity v remains constant until at time t = 0, it suddenly starts to rain. The rain drops fall vertically with a velocity vy and add a mass  per second of water to the car. The velocity of the car t second after the rain starts, assuming that it has not filled up with water, is  t vy Mv   t vy M v  v (A) v0  (C) (D) v  (B) M  t M M t M t



4.



The masses of five balls at rest in a straight line are in geometrical progression with ratio 2 and their coefficients of restitution are each 2/3. If the first ball be started towards the second with velocity u, then the velocity communicated to 5th ball is : (C) (5/9)3u (D) (5/9)4u (A) (5/9)u (B) (5/9)2u



5.



Two particles of masses m1 and m2 in projectile motion have velocities v1 and v 2 respectively at time



















t = 0. They collide at time t 0 . Their velocities become v1 ’ and v 2 ’ at time 2t 0 while still moving in air. 















The value of | (m1 v1'  m2 v '2 )  (m1 v1  m2 v 2 ) | is : (A) zero 6.



(B) (m1  m2 )gt 0



(C) 2(m1  m2 )gt 0



(D)



1 (m1  m2 )gt 0 2



An electron of mass m moving with a velocity v collides head on with an atom of mass M. As a result of the collision a certain fixed amount of energy E is stored internally in the atom. The minimum initial velocity possessed by the electron is 2(M  m)E 2ME (B) (A) Mm (M  m)m (C)



2(M  m)E Mm



(D) None of the above is correct



Space for rough work
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7.



Two identical spheres A and B lies on smooth horizontal circular groove at opposite ends of diameter. A is projected along groove at t  0 and at the time t it impinges on B. If e is the co-efficient of restitution, the second impact will occur after the time. 2t t t 2t (B) (C) (D) (A) e e e e



8.



Four equations expressing relationships between physical quantities are given below. g gravitational field strength, r is radius,  is density, G is the universal constant of gravitation, m is mass and T is time period. Which of the equation is (are) homogeneous ? a)



gT 2  4r 2



b)



g



4 Gr 2 3



c)



(A) only a&b are true (C) only c&d are true 9.



gr 2  Gm



(d)



g



(B) only b&c are true (D) only a,b & c are true



For V versus T curves at constant pressure



P1



and



P2



for one



V



P2



mole of an ideal gas in shown in figure. (A) P1



(B)



P1  P2



(C)



(D)



P1  P2



 P2 P1  P2



4 Gr 3



P1



2 1



T



10.



The rate of radiation emitted by a star “A” is 10,000 times that of the sun. If the surface temperature of the sun and the star A are 6000 K and 2000 K respectively, the ratio of the radii of the star A and the sun is (both can be assumed to be have equal emissivity) (A) 300 :1 (B) 600 : 1 (C) 900 :1 (D) 100:9



11.



The minimum and maximum distances of a satellite from the centre of the earth 2R and 4R respectively. Where R is radius of earth and m is mass of the earth. Thus maximum speed of the satellite is (A)



12.



Gm 6R



(B)



2Gm 3R



(C)



Gm 3R



(D)



2Gm 5R



The period of oscillation of a simple pendulum of length 1 m suspended from the roof of a cart, which slides down a smooth inclined plane of inclination 60° with the horizontal is [Take g = 10 m/s2] (A)



2s



(B) 2 s



(C)



2 s 5



(D) 4 s



Space for rough work
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13.



The lower end of a capillary tube is at a depth of 12 cm and the water capillary rises 3 cm in it. The angle of contact is zero. The mouth pressure (over an above atmospheric pressure) required to blow an air bubble at the lower end will be X cm of water column, where X is (A) 3 (B) 9 (C) 12 (D) 15



14.



A steel wire of length 20 cm is stretched to increase its length by 0.2 cm. The lateral strain in the wire if poison’s ratio for steel is 0.19 is (A) 19 (B) 1.9 (C) 0.019 (D) 0.0019



15.



T2 is temperature of a hot log e  T2  T1  and time is



body and



is the temperature of surrounding thus graph between



log e  T2  T1 



log e  T2  T1 



t



(A)



T1



log e  T2  T1 



log e  T2  T1 



t



t (B)



t



(C)



(D)



16.



On a temperature scale P, water freezes at -160°P and boils at -50°P. On this P scale a temperature of 340 K is (A) -106.3°P (B) -96.3°P (C) -86.3°P (D) -76.3°P



17.



A Rowland ring of mean radius 15 cm has 3500 turns of wire wound on a ferromagnetic core of relative permeability 800. The magnetic field B in the core for a magnetizing current of 1.2 A is (A) 3.00 T (B) 44.8 T (C) 448 T (D) 4.48 T



18.



In a AC circuit, the voltage applied is E=E0 sin wt the resulting current in the circuit is



   the power consumption in the circuit is given by 2  EI EI (B) P = zero (C) P  0 0 (A) P  0 0 2 2



I=I0 sin  wt 



19.



(D)



P  2E0 I 0



Two stars are situated at a distance of 8 light years from the earth. These are to be just resolved by a telescope of diameter 0.25 m. If the wavelength of light used is 5000A0, then the distance between the stars must be approximately (1 light year = 1016 m) 10 11 11 10 (B) 3.35  10 m (C) 1.95  10 m (D) 4.32  10 m (A) 3  10 m Space for rough work
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0 1



20.



Polarising angle for water is 53 4 . If light is incident at this angle on the surface of water and reflected, the angle of refraction is 0 1 0 1 0 1 0 1 (B) 126 56 (C) 36 56 (D) 30 4 (A) 53 4



21.



In a resonance tube experiment, the first resonance is obtained for 10 cm of air column and second for 32 cm. The end correction for this apparatus is (A) 0.5 cm (B) 1.0 cm (C) 1.5 cm (D) 2cm



22.



A source of sound of frequency 165Hz generates sound waves which get reflected completely from a wall. A person standing at the wall starts moving away from the wall towards the source. The minimum distance of the point from the wall at which the person hears maximum sound intensity is ( velocity of sound = 330 ms-(A) (A) 1m (B) 2m (C) 1/2 m (D) 1/4 m



23.



While measuring length of an object it was observed that the zero of the vernier lies between 1.4 and 1.5 of the main scale and the fifth division coincides with a main scale division. If the length of the object measured is l, then the value of (l  1.(D) in terms of the least count C of the instrument is (A) C (B) 1.45 C (C) 4 C (D) 5 C



24.



The sum of the magnitudes of two forces acting at point is 18 and the magnitude of their resultant is 12. If the resultant is at 90° with the force of smaller magnitude, what are the, magnitudes of forces (A) 12, 6 (B) 14, 4 (C) 5, 13 (D) 10, 8



25.



A U tube of uniform bore of cross-sectional area A has been set up vertically with open ends facing up. Now m gm of a liquid of density d is poured into it. The column of liquid in this tube will oscillate with a period T such that T  2



(A) 26.



M g



T  2



(B)



MA gd



T  2



(C)



M gdA



T  2



(D)



M 2 Adg



A uniform wire of mass 0.1 kg and length 2.45 m hangs from the ceiling. Speed of the transverse



 g  9.8m / s  2



wave in the rope at a point 0.5 meter distance from the lower end (A) 2.90m/s (B) 2.21m/s (C) 3.5m/s 27.



(D) none



80 .0 cm,



when both are at 20 C (the calibration A steel scale measures the length of a copper wire as temperature for scale). What would be the scale read for the length of the wire when both are at 6 40 C ? (Given steel  11  10 6 per°C and copper  17  10 per C )



(A) 80.0096 cm



(B) 80.0272 cm



(C) 80.096 cm



(D) 79.996 cm



Space for rough work
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28.



A substance of mass m kg requires a power input of P watts to remain in the molten state at its melting point. When the power is turned off, the sample completely solidifies in time t sec. What is the latent heat of fusion of the substance (A)



Pm t



Pt



m



(B) m



(C) Pt



t



(D) Pm



29.



2 kg of ice at – 20°C is mixed with 5 kg of water at 20°C in an insulating vessel having a negligible heat capacity. Calculate the final mass of water remaining in the container. It is given that the specific heats of water and ice are 1 kcal/kg per °C and 0.5 kcal/kg/°C while the latent heat of fusion of ice is 80 kcal/kg (A) 7 kg (B) 6 kg (C) 4 kg (D) 2 kg



30.



Two point charges + 8 q and – 2 q are located at x = 0 and x = L respectively. The location of a point on the x-axis at which the net electric field due to these two point charges is zero (A) 2L



(B)



L 4



(C) 8L



(D) 4L



31.



Two small sphere each of mass m and charge q are tied from the same rigid support with the help of silk threads of length L. They make angle θ with the vertical as shown in the Fig. If length L is decreased then angle θ with the vertical (A) increases (B) decreases (C) unaffected (D) cannot say



32.



The figure shows a circuit of four capacitors. The effective capacitance between X and Y is (in μF) (A) 5/6 (B) 7/6 (C) 5/3 (D) 8/3



33.



From a supply of identical capacitors rated 8 μF, 250 V, the minimum number of capacitors required to form a composite 16 μF, 1000 V is (A) 2 (B) 4 (C) 16 (D) 32 Space for rough work
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34.



Find the current through 30 resistor which is connected in the network as shown (A) 3A (B) 2A (C) 1A (D) None of these



30V 10 20 40V



20V



20V 30 10V



35.



36.



37.



Two bulbs, one of 200V, 60W and other of 200V, 100W are connected in series to a 200V supply. The power consumed will be (A) 37.5 W (B) 160W (C) 62.5W (D) 110W The potentiometer wire AB is 600 cm long. At what distance from A should the jockey J touch the wire to get zero deflection in the galvanometer? (A) 320 cm (B) 120 cm (C) 20 cm (D) 450 cm



A galvanometer of resistance RG is to be converted into an ammeter, with the help of a shunt of resistance R. If the ratio of the heat dissipated through galvanometer and shunt is 3:4, then (A)



R



3 RG 4



4



(B) 3



RG  R



9R



(C) 16



 RG



(D)



16R  RG 9



38.



An object and a plane mirror are as shown. The mirror is moved with velocity V as shown. The velocity of image is (A) 2V sin  (B) 2V (C) 2V cos  (D) None of these



39.



A real object is placed in front of a convex mirror (fixed). The object is moving toward the mirror. If v0 is the speed of object and v1 is the speed of image, then (B) v1 > v0 always (A) v1 < v0 always (C) v1 > v0 initially and then v0 > v1 (D) v1 < v0 initially and then v1 > v0



40.



Photons of energy of 6 eV are incident on a metal surface whose work function is 4 eV. The minimum kinetic energy of the emitted photo–electrons will be (A) 0 eV (B) 1 eV (C) 2 eV (D) 10 eV Space for rough work
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PART II: CHEMISTRY 41. 42.



Van-Arkel method is used for refining (A) Zr & Ti (B) Sn & Si



(C) V & Ar



Bredig’s arc method is useful for the preparation of? (A) Sulphur sol (B) Ag sol (C) Fe(OH)3 sol



(D) Cu & Ag (D) As2S3 sol



43.



A metal crystallizes in two cubic phases fcc and bcc whose unit cell lengths are 3.5 A and 3.0 A respectively. The ratio of their densities is (A) 0.72 (B) 2.24 (C) 1.26 (D) 3.12



44.



Which of the following statements are correct? (I) In Kolbe–Schmidt reaction Electrophile is CO2 (II) In Kolbe–Schmidt reaction major product is o–hydroxybenzoate when sodium phenoxide is used (III) In Kolbe’s electrolysis of sodium propanoate, hexane is the major product. (IV) In Kolbe’s electrolysis of potassium succinate, ethene is the major product. (A) I & II (B) II & III (C) I & IV (D) I, II, III & IV



45.



Which of the following statement is correct about the hydrides of 16th group elements (A) B.P order is H2O > H2S > H2Se > H2Te (B) Thermal stability order is H2O > H2S > H2Se > H2Te (C) Acidic strength order is H2O > H2S > H2Se > H2Te (D) Bond angle order is H2O < H2S > H2Se > H2Te



46.



When CO2 is passed through an aqueous bleaching powder, the gas liberated is : (B) O3 (C) ClO2 (D) Cl2 (A) O2



47.



Photoelectronic effect shows : (A) particle like behaviour of light (B) wave like behaviour of light (C) Both wave like and particle like behaviour of light (D) neither wave like nor particle like behaviour of light



48.



For which of the following species, Bohr theory does not apply ? (B) H (C) He+ (A) H–



(D) Li2+



49.



Which of the following has maximum bond energy ? (B) O2 (C) O2 (A) O2



(D) O22
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50.



A sulphur–containing species that can’t be a reducing agent is (A) SO2 (B) SO32  (C) H2SO4



(D) S2–



51.



Identify the correct order of increasing ionic sizes (A) Al3   O2  F  Cl (B) F  O2  Cl  Al3  (C) Al3   F  O2  Cl (D) Al3   F  Cl  O2



52.



A large difference between second and third ionization energies will be observed for the element having electronic configuration of (A) 1s   2s   2p   3s  2



2



6



(B) 1s   2s   2p   3s 



1



2



(C) 1s   2s   2p   3s   3p  2



2



6



2



2



6



2



(D) 1s   2s   2p   3s   3p 



1



2



2



6



2



2



53.



Which of the following statements is not true ? (A) Boron is a nonmetal while all other elements of Group 13 are metals (B) Boron trichloride acts as a Lewis acid 3+ (C) Boron does not form the hydrated B ion (D) The stability of the +1 oxidation state decreases down the group whereas that of +3 increases



54.



Which of the following liquid pairs shows a positive deviation from Raoults Law ? (A) Water –hydrochloric acid (B) Benzene–Methanol (C) Water–Nitric acid (D) acetone–chloroform



55.



The molal freezing point constant for water is 1.86°C m–1. If 342 g of cane-sugar (C12H22O11) are dissolved in 1000 g of water, the solution will freeze at (A) –1.86°C (B) + 1.86°C (C) –3.72°C (D) +2.42°C



56.



In a reaction the threshold energy is to equal to (A) average energy of the reactants



(B) activation energy



(C) activation energy + average energy of the reactants (D) activation energy – average energy of the reactants 57.



 N2O5 + O2 has the rate constant k = 2.0 x 104 dm3 mol–1 s– The gas-phase reaction 2NO2 + O3  1 at 300 K. The order of the reaction is (A) 1 (B) 2 (C) 3 (D) 0 Space for rough work
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58.



  CH3COOH + C2H5OH   CH3COOC2H5 + H2O. In this reaction one mole each of acetic acid and ethyl alcohol are heated in presence of little conc. H2SO4. On equilibrium being attained the value of Kc is 4. what amount of ethyl acetate is formed? (A) 1 (B) 2 (C) 1/3 (D) 2/3



59



(Gly-Ala) has structure: O (A)



O



(B)



H3 C



NH



NH NH3



NH3 (C)



O 2C



CO2



CH3



O 2C



NH CH3



(D)



O



O 2C



NH



H3C



NH3



O



NH3



60.



Acetamide is treated with the following reagents. Which one of these would give methylamine? (B) NaOH + Br2 (C) Soda lime (D) Hot conc. HSO4 (A) PCl5



61.



Place the acid chlorides 1.C6H5COCl 2.pO2NC6H4COCl 3.pMeOC6H4COCl in the decreasing order of reactivity to hydrolysis (A)1  2  3  4 (B)1  3  4  2 (C) 2  1  4  3



62.



NBS



In the given reaction



CHO



OH



Mg ether



CO2



(B)



(D)3  2  1  4



(X) , (X) will be:



H+/H2O COOH



OH (A)



4.pMeC6H4COCl



COOH



COOH (C)



(D)
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63.



If 50% of CO2 converts to CO at the following equilibrium: C  s   CO2  g   2CO  g



and the equilibrium pressure is 12 atm, calculate K p (A) 8 atm 64.



(B) 4 atm



(C) 12 atm



For which of the following reactions, K p may be equal to 0.5 atm? (A) 2HI g  H2 g  I2 g (C) N2 g  3H2 g  2NH3 g



65.



(D) 16 atm



(B) PCl5 g  PCl3 g  Cl2 g (D) 2NO2 g  N2O4 g



For the reaction PCl5  g  PCl3  g   Cl2  g , the forward reaction at constant temperature is favoured by (A) introducing an inert gas at constant volume (B) introducing chlorine gas at constant volume (C) introducing an inert gas at constant pressure (D) increasing the volume of the container



66.



Which of the following curves between log K and



1 is correct? ( K  equilibrium constant and T is T



temperature on absolute scale)



log K



1T



(A) 67.



log K



log K



log K



1T



1T



(B)



(C)



1T



(D)



For the reaction A(g) + B(g) 3C(g) at 250°C, a 3 litre vessel contains 1, 2, 4 mole of A, B and C respectively. If KC for the reaction is 10, the reaction will proceed in (A) Forward direction (B) Backward direction (C) In either direction (D) In equilibrium
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68.



Rank the hydrogen atoms (Ha, Hb, Hc) in the following molecule according to their acidic strength.



O



Ha



O



H 2C Hb



H



H



Hc



(A) a > b > c



CH3 (B) b > a > c



(C) b > c > a



(D) c > b > a



69.



The ppt. of CaF2 (Ksp = 1.7  10–10) is obtained when equal volumes of following are mixed (A) 10–4 MCa+2 + 10–4 MF– (B) 10–2 MCa+2 + 10–3 MF– –5 +2 –3 – (D) 10–3 MCa+2 + 10–5 MF– (C) 10 MCa + 10 MF



70.



Successive emission of an  – particle and two –particles by an atom of an element results in the formation of its (A) Isodiapher (B) Isobar (C) isotones (D) isotope



71.



If H of a reaction be positive and k1 andk2 be the rate constants of forward reaction and backward reaction, respectively, at temperature t°C k1 and k2 be the respective rate constants at (t + 10)°C then k k k k k k (A) 1  2 (B) 1  2 (C) 1  2 (D) None of these k1 k 2 k1 k 2 k1 k 2 CH3 2  Hg(OAc)



72.



THF H 2O



4 (Z)  NaBH OH 



(Z) will be CH3



CH3



(A)



OH



(B) OH



H3 C



(C)



OH



(D)



None of the above



Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



73.



For the reaction, CH3 BH .THF (C H ) P=CH alk.KMnO   ?   ?  P  3



4



6



5 3



2



H 2 O 2 ,OH -



This product P is CH3



CH3



OH



(B)



(A) CH2



OH



CH3



(C)



CH3



(D)



OH



74.



O Cl



Cl



C



(A)



'A', Then 'A' is ....



AlCl3



(B)



Cl



75.



O



C



CH2



C O



(C)



Cl



C O



(D)



O ph



C



ph



Cl



In Schottky defect (A) Cations are missing from the lattice sties and occupy the interetial sites (B) Equal number of cations and anions are missing (C) Anions are missing and electrons are present in their place (D) equal number of extra cations and electrons are present in the interstitial sites
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76.



77.



NH4 2 Cr2O7



on heating liberates a gas. The same gas will be obtained by :



(A) heating NH4NO2 (C) treating Mg3N2 with H2O



(B) heating NH4NO3 (D) heating H2O2 on NaNO2



The gas O3 cannot oxidise : (A) KMnO4 (B) FeSO4



(C) KI



(D) K2MnO4



78.



60 ml Al2(SO4)3 solution of 0.3 N is treated with 40 ml BaCl2 solution of 0.2 N. The wt of BaSO4 formed is (Ba At. wt = 137) (A) 0.743 g (B) 0.834g (C) 0.932 g (D) 1.864g



79.



The vapour density of a gas A is five times that of a gas B. If the molecular mass of A is M, the molecular mass of B is (A) 5 M (B) 5M (C) M/5 (D) M/ 5



80.



Potassium chromate (K2CrO4) is not used to identify : (A) Pb2+ (B) Ba2+ (C) Ag+



(D) Ca2+



PART III: (a) ENGLISH PROFICIENCY I. Choose the appropriate preposition to fill the blank: 81. 82. 83.



She is not amenable _____ arguments or advice. (A) to (B) for (C) at



(D) with



He seemed to be very much anxious ______ his friend’s health. (A) for (B) about (C) at



(D) with regard to



The official apprised the Minister ______ all details. (A) with (B) about (C) of



(D) on



84.



Annoyed _____ the frequent interruptions from the audience, the speaker lost his temper. (A) at (B) with (C) by (D) over



85.



Heat acts _______ bodies and causes them to expand. (A) on (B) upon (C) over



(D) above
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86.



His son did not act______ his expectations. (A) on (B) to



(C) about



(D) upto



87.



These days everybody caomplains ______ high prices of commodities. (A) of (B) about (C) against (D) regarding



88.



The prisoner was bound_____ chain. (A) by (B) within



89. 90.



(C) with



(D) in



The examinations will commence ________Monday. (A) on (B) from (C) after



(D) behind



I don’t know whom he is alluding_______. (A) to (B) about



(D) on



(C) for



II. FIND WHICH PART OF THE SENTENCE HAS AN ERROR 91. (A) He was (B) acquitted from (C) the charges



(D) No error



92.



(A) He told me



(D) No error



93.



(A) The two brothers have never been (C) to each other



(B) on good terms (D) No error



94.



(A) She denied



(C) she did not



95.



(A) It has been unbearable hot (C) the last two months



(B) the same old story



(B) that



(C) in great details



(D) commit the crime



(B) for (D) No error



(b) LOGICAL REASONING Directions (96 – 99): In each of the following questions there are three statements. Which are followed by three or four conclusions. Choose the conclusions which logically follow from the given statements. 96.



Statements: All the locks are keys. All the keys are bats. Some watches are bats. Conclusions: 1. Some bats are locks. 2. Some watches are keys. 3. All the keys are locks. (A) Only (1) and (2) (B) Only (1) (C) Only (2) (D) Only (1) and (3) Space for rough work
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97.



Statements: Some keys are staplers. Some staplers are stickers. All the stickers are pens. Conclusions: 1. Some pens are staplers. 2. Some stickers are keys. 3. No sticker is key. 4. Some staplers are keys. (A) Only (1) and (2) (B) Only (2) and (4) (C) Only (2) and (3) (D) Only (1) and (4) and either (2) or (3)



98.



Statements: Some questions are answers. Some answers are writers. All the writers are poets. Conclusions: 1. Some writers are answers. 2. Some poets are questions. 3. All the questions are poets. 4. Some poets are answers. (A) Only (1) and (2) (B) Only (1) and (4) (C) Only (1) and (3) (D) Only (2) and (4)



99.



Statements: Some envelops are gums. Some gums are seals. Some seals are adhesives. Conclusions: 1. Some envelopes are seals. 2. Some gums are adhesives. 3. Some adhesives are seals. 4. Some adhesives are gums. (A) Only (3) (B) Only (1) (C) Only (2) (D) Only (4)



100.



What day of the week will fall on 28th Oct. 2003? (A) Friday (B) Thursday (C) Monday



(D) Tuesday



What day of the week will fall on 12th Jul. 2005? (A) Sunday (B) Tuesday (C) Thursday



(D) Monday



What day of the week had fallen on 12th Jul. 1984? (A) Thursday (B) Sunday (C) Monday



(D) Saturday



What was the day of the week on 19th July 1919? (A) Saturday (B) Monday (C) Sunday



(D) Friday



What was the day of the week on 10th Feb. 1952? (A) Saturday (B) Monday (C) Sunday



(D) Friday



What was the day of the week on 13th May 1975? (A) Saturday (B) Monday (C) Tuesday



(D) Friday



101. 102. 103. 104. 105.
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PART IV: MATHEMATICS 106.



The terms of a G.P. are positive. If each term is equal to the sum of two terms that follow it, then the common ratio is 5 1 1 5 (A) (B) (C) 1 (D) 2 5 2 2



107.



If |z1| = |z2| and arg (z1) + arg (z2) =



 , then 2



(A) z1z2 is purely real



(B) z1z2 is purely imaginary



(C)  z1  z2  is purely real.



(D) arg z11  arg z21 



 



2



108.



(B) 256



(C) 64



111.



(D) none of these



If x  sin1300 cos800 , y  sin800 cos1300 ,z  1  xy , which one of the following is true (B) x  0,y  0,z  1 (A) x  0,y  0,z  0 (C) x  0,y  0,z  1



110.



 2



If A is 3 order square matrix such that A  2 then adj  adj  adjA   is (A) 512



109.



 



(D) x  0,y  0,0  z  1



  1  The value of sin  2 tan1     cos tan1 2 2   3   16 14 12 (B) (C) (A) 15 15 15











(D)



11 15



The base BC of triangle ABC is bisected at the point (p,q) and the equation to the sides AB and AC are respectively px  qy  1 and qx  py  1 . Then the equation to the median through A is











(A)  2pq  1 px  qy  1  p2  q2  1  qx  py  1 (B)



p



2







 q2  1  px  qy  1   2p  1 qx  py  1











(C)  pq  1 px  qy  1  p2  q2  1  qx  py  1



(D) none of these 112.



The length of common chord of the circles x 2  y 2  12 and x 2  y 2  4x  3y  2  0 , is (A) 4 2



(B) 5 2



(C) 2 2



(D) 6 2
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113.



114.



The directrix of the parabola x 2  4x  8y  12  0 is (A) x = 1 (B) y = 0 (C) x = –1



    1 be equal in magnitude but opposite in sign, then     x  x  (B) 1 (C) 20 (D) none of these



If the roots of the equation (A) 0



115.



(D) y = –1



The roots of the equation a  b  2c  x 2  b  c  2a  x  c  a  2b  =0 are, when ab  bc  ca  0 (A) 1, (C)



c  a  2b 



(B)



a  b  2c 



a  2b a  2b , a  2c b  2c



(D)



c a  2b , a b  2c



none of these



116.



If 27 is the pth , 8 is qth and 12 is sth term of a G.P. then ks = 2q + p. Then the value of k is (A) 2 (B) 3 (C) 4 (D) 6



117.



A box contains two white, three black and four red balls. The number of ways in which we can select three balls from the box if at least one black ball is to be included in the selection is (A) 64 (B) 104 (C) 60 (D) 62 m



118.



119.



 1  If the binomial coefficient of the third term in the expansion of  9x   is 105, then the third term 3x   in the expansion is (A) 35.913.x12 (B) 24.913.x12 (C) 35.913.x 9 (D) none of these







The sum of the coefficients of even power of x in the expansion of 1  x  x 2  x 3 (A) 256



(B) 128 1  x1



120.







5



is



(C) 512



(D) 64



(C) x 2 only



(D) none of these



1  x1x 1  x1x 2



Value of 1  x 2 1  x 2 x 1  x 2 x 2 depends upon 1  x3 1  x3 x 1  x3 x2 (A) x only



(B) x1 only
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121.



A box contains 24 identical balls of which 12 are white and 12 are black. The balls are drawn at random from the box one at a time with replacement. The probability that a white ball is drawn for the 4 th time on the 7th draw is (A) 5/64 (B) 27/32 (C) 5/32 (D) ½



122.



A person writes 4 letters and addresses 4 envelopes. If the letters are placed in the envelops at random, the probability that on all letters are placed in correct envelopes is (A) 1/24 (B) 11/24 (C) 5/8 (D) 23/24



123.



If sin 2  sin 2  (A) 3/8



124.



125.



1 3 and cos 2  cos   , then cos2      = 2 2 (B) 5/8 (C) 3/4



(D) 5/4



The solution of 4 sin2 x  tan2 x  cos ec 2 x  cot 2 x  6  0    (A) n  (B) 2n  (C) n  4 4 4



(D) n 



 4



The general solution of the equation log5 tan   log54 .log4  3 sin   is (A) n



 1 (B) 2n  cos1   3



 1 (C) 2n  cos1   3



(D) all are correct



126.



Let D be the middle point of the side BC of a triangle ABC. If the triangle ADC is equilateral, then a2 : b2 : c 2 is equal to (A) 1:4:3 (B) 4:1:3 (C) 4:3:1 (D) 3:4:1



127.



Choose the correct statement which describes the position of the point  6,2  relative to straight lines 2x  3y  4  0 and 6x  9y  8  0 (A) Below both the lines (C) In between the lines



128.



(B) Above both the lines (D) none of these



 3 3  y  x  3  0 is the equation of normal at  3  ,  to which of the following circles 2 2  2



2



2



 3   3 (A)  x  3   9    y  2  2  



3   2 (B)  x  3   y 6 2  



(C)  x  3   y 2  9



(D)  x  3    y  3   9



2



2



2
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129.



The angle of intersection between the curves x 2  4  y  1 and x 2  4  y  1 is (A)



130.



131.



(B)



(C) 1, 2  and 1, 6 



(D)  1, 2  and 1,6 



AB is diameter of x 2  9y 2  25 . The eccentric angle of A is



5 6



(B)  1



If f  x  



x  2 2x  4



5 6



(C)



1







x  2 2x  4 (B) 5/6



 . Then the eccentric angle of B is 6



2 3



(D) none of these



for x  2 , then f 11 is



(C) 6/7



(D) 5/7



If f  x  is an odd periodic function with period 2, then f  4  equals



If



lim x



(B) 2







(C) 4



(D) –4







x 4  x 2  1  ax 2  b  0 then



(B) a  1,b  1



(C) a  1,b  



1 2



(D) none of these



let g  x   f  x  sin x, where f  x  is a twice differentiable function on  ,   such that f '     1 . The value of g(–) equals (A) 1 (B) 2



136.



 2



2



(B)  1,2  and  6,1



(A) a  1,b  2 135.



(D)



(A)  1,2  and  1  6 



(A) 0 134.



(C) 0 2



(A) 7/6 133.



 4



The foci of the ellipse 25  x  1  9  y  2   225 are at



(A)



132.



 6



(C) –2



(D) 0



If y  f  x  is an even function such that f '  0  exists, the f '  0  equals (A) 0



(B) –1



(C) 1



(D) none of these
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137.



lim 1   2 sin x 



2n



x   1   2 sin x 2n



(A)



is Not continuous at x=



 6



(B)



 4



(C)



 2



(D) none of these



138.



Water runs into an inverted conical tent at the rate of 20 cubic feet per minute and leaks out at the rate of 5 cubic feet per minute. The height of the water is three times the radius of the water’s surface. The radius of the water surface is increasing when the radius is 5 feet, is 1 1 1 (B) (C) (D) none ft./ min ft./ min ft./ min (A) 5 10 15



139.



The curve y  ax 3  bx 2  cx is inclined by 450 to x– axis at origin and it touches x–axis at 1,0  . Then (A) a  2,b  1,c  1 (C) a  1,b  2,c  1



140.



Let f  x   a   x  3 



8/9



(A) 3 141.



The value of



(C) no maximum value



1  t3 1    t  tan t  5 3 



 t3  (B)   t  tan1 t  3  



(C)



1  t3 1    t  tan t  5 3 



 t3  (D)   t  tan1 t  3 



Value of I   8



(D) none of these



x 24 5  x10  1 dx; where t  x , is



(A)



(A) 143.



then greatest value of f  x  is (B) a



/2



142.



(B) a  1,b  1,c  2 (D) a  1,b  2,c  1



0



sin3 x cos x dx is equal to sin4 x  cos4 x



(B)



 4



(C)



 2



Area of the region bounded by the curves y  3x  x 2 ,y  x 2  x (A) 4/3 (B) 8/3 (C) 1/2



(D) 



(D) 4/3
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1



144.



The smallest interval in which value of  1 (A) 0,   17 



145.



 1 (D) 0,   7



Solution of  xy cos xy  sin xy  dx  x 2 cos xydy  0 is



(C)



(B) xy sin  xy   k



x sin  xy   k y



(D) x sin  xy   xy cos xy  k



 dy  The solution of the equation sin1    x  y is  dx  (A) tan  x  y   sec  x  y   x  c (B) tan  x  y   sec  x  y   x  c



(C) tan  x  y   sec  x  y   x  c  0 147.



lies  1 (C) 0,   27 



(B) 0,1



(A) x sin  xy   k



146.



xdx



0 x3  6



(D) none of these



          If e1  1,1,1 ,e2 = 1,1, 1 and a and b are two vectors such that e1  2a  b and e2  a  2b , then 







the angle between a and b is 7 (A) cos1   9



148.







150.



 7 (C) cos1     11 



6 2 (D) sin1   11   



               If a  i  j  k,b   i  2j  2k,c   i  2j  k, then a unit vector normal to the vectors a  b and b  c is



(A) i 149.



 7  (B) cos1    13 











(B) j



(C) k



(D) none of these



If P be the point (2, 6, 3), then the equation of the plane through P at right angles to OP, O being the origin, is (B) 2x  6y  3z  7 (A) 2x  6y  3z  7 (D) 2x  6y  3z  49 (C) 2x  6y  3z  49 1 1 1 1     ....  1.2 2.3 3.4 4.5 4 4 (A) loge (B) loge e e



(C) loge 4



(D) loge 2
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BONUS SECTION: PHYSICS, CHEMISTRY, MATHEMATICS 151.



Find the kinetic energy of the photoelectrons emitted when light of wavelength 4000 Å is incident on a metal of work function 2 eV (find approximately) (A) 0.5 eV (B) 1.1 eV (C) 2.5 eV (D) 3 eV



152.



A body just dropped from a tower explodes into two pieces of equal mass in mid-air. Which of the following is not possible? (A) Each part will follow parabolic path (B) Only one part will follow parabolic path (C) Both parts move along a vertical line (D) One part reaches the ground earlier than the other



153.



Two men of mass 60 kg and 80 kg are sitting at ends of a boat of mass 60 kg and length 4 m. The boat is stationary. If the men now exchange their positions then (neglect friction between boat and water in the river) (A) the centre of mass of the two men shifts by 2m. (B) boat moves by 0.4 m 4 (C) the centre of mass of the two men shifts by m 7 (D) the boat moves by 0.6 m



154.



A U238 nucleus decays by emitting an -particle of speed v m/s. The recoil speed of the residual nucleus is: (A)



v m/s 4



(B) -



4v m/s 234



(C) –



4v m/s 238



(D)



4v m/s 238



155.



An aqueous solution containing Hg2+ , Hg22 ,Pb2 and Cd2+ ions will give precipitates of …. with HCl. (A) Hg2Cl2 only (B) PbCl2 only (C) Hg2Cl2 and PbCl2 (D) HgCl2 and PbCl2



156.



MgO crystallized as rock salt. The number of nearest oxide ions to Mg2+ ion is : (A) two (B) four (C) six (D) twelve



157.



When NaCl is doped with 1.0 x 10—3 mole of SrCl2, the number of cation vacancy is (A) 6.023 x 1018 (B) 6.023 x 1020 (C) 2 x 6.023 x 1020 (D) 3.011 x 1020 Space for rough work



FIITJEE (Hyderabad Classes) Limited. 5-9-14/B, Saifabad, (Opp. Secretariat) Hyderabad. 500 063. Ph: 040-66777000 – 03 Fax: 04066777004 FIITJEE Limited. 22–97, Plot No.1, (Opp. Patel Kunta) Huda Park, Vijaynagar Colony, Kukatpally, Hyderabad. 500 072. Ph : 040–64601123 FIITJEE Limited. Plot No. 39A, (Opp. Sashi Hospital), Gaddiannaram, Dilsukhnagar, Hyderabad, 5000036. Ph: 040–64569509.



158.



Among the following compounds, which one is not responsible for depletion of ozone layer ? (A) CH4 (B) CFCl3 (C) NO (D) Cl2



159.



Let f: R  R, where f(x) =



ax 2  6x  8



a  6x  8x 2 (B) [2, 14)



(A) (2, 14)



. The values of , for which f to be onto, are (C) (2, 14]



(D) [2, 14]



160.



The locus of the point, the sum of squares of whose distances, from the planes x – z = 0, x – 2y + z = 0 and x + y + z = 0 is 36 is 1 (A) x2 + y2 + z2 = 6 (B) x2 + y2 + z2 = 36 (C) x2 + y2 + z2 = 216 (D) x–2 + y–2 + z–2 = 36



161.



The



shortest



distance



between



the



lines



^ ^  r  3i  15j  9 k    2i  7j  5 k   



and



^ ^   r   i  j  9 k   v  2i  j  3 k  is    



(A) 162.



(B)



34



3



(C) 4 3



(d) none of these



  The line r  2kˆ   3iˆ  2ˆj  kˆ and r  3iˆ  2ˆj  3kˆ   6iˆ  4ˆj  2kˆ are











(A) non-intersecting (C) intersects exactly at one point











(B) non coplanar (D) intersect at more than one point Space for rough work
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