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Lim  equals

A.  2 B.  4 C.  8 D.  0 [ B  ]

2. Two cars are travelling along two roads which cross each other at right angles at A. One car is travelling
towards A at 21 kmph and the other is travelling towards A at  28 kmph. If initially their distances from
A are 1500 km and 2100 km respectively. Then the nearest distance between them is

A.  30 B.  45 C. 60 D. 75 [  C]

3. Suppose that f is a differentiable function with the property that f(x + y)= f(x)+f(y)+xy and

3)(
0


 h

hf
h
Lim  Then

A.  f  is a linear function B. 23)( xxxf 

C.
2

3)(
2xxxf  D. 

2
3)(

2xxxf  [ C ]

4 .   Mean of 100 items is 49. It was discovered that three items which should have been 60, 70, 80, were

        wrongly read as 40, 20, 50 respectively. The correct mean is

A. 48 B. 
2
182 C. 80 D. 50 [ D ]

5.    If abxbaxxf  )()( 2  and A and H  be the A.M and H.M  between two quantities a and b.

Then

A.  A f(A) = H f(H) B.   A f(H) = H f(A)

C.  A + f(A) = H +f(H) D.  f(A)+H = f(H)+A [ B ]

6. The statement )( pqp  is equivalent to

A. )( qpp  B. )( pqp 

C. )( pqp  D. )( qpp  [ B ]

SECTION - I
MATHEMATICS



Rough Work

- 4 -

A
V - SAT

7. Let 02sin3sin2 2  xx  and 022  xx  (x is measured in radians). Then x lies in the
interval

A. 







6
5,

6


B. 







6
5,1 

C.  2,1 D. 





 2,

6


[ D ]

8. A lamp post standing at a point  A on a circular path of radius r subtends an angle 300 at some point B on
the path and AB subtends an angle of 450 at any other point on the path, then height of the lamp post is

A. r6 B. 6
r

C. r
3
2

D. r
2
3

[ C ]

9. Let Z be a complex number and a be a real parameter such that 022  aazz , then locus of z is a
A. Circle B. Pair of straight lines C. Ellipse D. Parabola [ B ]

10. A coin is tossed (m + n) times (m > n) then the probability of getting at least m consecutive heads is

A. 12 m

n
B. 12

2



m

n
C. 12

1



m

n
D. Cannot be determined [B   ]

11. The roots of the quadratic equation 03108 2  xx  are   and 2  where 
2
12   then the

equation whose roots are  100 i  and  100 i  is [ B ]

A. 012  xx B. 012  xx C. 012  xx D. 012  xx
12.   If  M  is a 33  matrix, where IMM T   and det(M)=1 then det(M-I) =

A. 1 B. -1 C. 0 D. 2 [ C ]

13. Consider the system of linear equations in x, y, z     0342cos;03  zyxzyxSin 
and 0772  zyx then a value(s)  of   in ),0(  for which the system has non –trivial  solution is

A. 6
5

B. 3


C. 3
2

D. 
2


[ A  ]

14. Between  two junction stations there are 12 intermediate stations. Then the number of ways  can a train
be made to stop at 4 of these if no two of these halting stations are consecutive is [ D ]
A. 252 B. 70 C. 6300 D. 126

15. Coefficient of 4x  in the  expansion of   62 32  xx  is
A. 384 B. 192 C. 572 D. 64 [ B  ]
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SECTION - II

PHYSICS
16. When a current of A)5.05.2(   flows through a wire, it develops a potential difference of V)120(  .

The resistance of the wire is [ B ]

A.  )5.18( B.  )28( C.  )38( D.  )6.18(
17. A particle is projected with velocity u along the x-axis. The deceleration on the particle  is proportional

to the square of the distance from the origin as 2xa  , the distance at which the particle stop is

A. 
2

3u
B.  

312

2
3










u

C.  

31

2
3










u

D.  
3

2 2u
[ B ]

18. A stone is projected with a velocity sm /210  at an angle of 450 to the horizontal. The average

velocity of stone during its motion from starting point to its maximum height is )/10( 2smg 

A. sm /510 B. sm /55 C. sm /220 D. sm /20 [ B ]

19. About 0.014kg of nitrogen gas is enclosed in a vessel at a temperature of c027 . The amount  of heat to
be transferred to the gas to double the r. m. s. speed of its molecules is ____  (R=2 cal/mol k)

A. 900 cal  B. 4500 cal C. 2250 cal D.  450 cal [ C ]

20. One mole of an ideal gas has an internal energy given by PVUU 20   where P is the pressure and

V the volume of the gas. 0U  is a constant . This gas under goes the
quasistatic cyclic process ABCDA as shown in U-V diagram

(a). The molar heat capacity of the gas at constant pressure is 3R.

(b). The work done by the ideal gas in the process AB is 2ln
2

01 UU 

(c). Assuming that the gas consists of a mixture of two gases, the gas is a mixture of di and tri atomic
      gases
The correction option is
A. Only a, b are correct       B. Only b, c are correct
C. Only c is correct                                                 D.  All are correct [ A ]
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21. In the arrangement shown, mmB 3 ,density of liquid is   and  density  of block B

is 2 . The  system is released from rest so that block B moves up when in liquid and
moves down when completely out of liquid with the same acceleration. The mass of
block A is [  B   ]

A. 
2

9m
 B. 

4
9m

C. m2 D. 
4

7m

22. A refrigerator placed in a room at 300 k has inside temperature 200 k. How many calories of heat shall
be delivered to the room for each 2 kcal of energy consumed by the refrigerator ideally?
A. 4 kcal    B. 2 kcal   C. 6 kcal                   D. 8 kcal [ C ]

23. A closed cubical box made of perfectly insulating  material has walls of thicken 8cm  and the only way for
the heat to enter or leave the box is through the solid, cylindrical,
metal plugs each of cross sectional area 12 cm2 and length 8 cm
fixed in the opposite walls of the box as shown in fig. The outer

surface A  is kept at c0100  while the outer surface B of other plug

is kept at c04  .The coefficient of thermal conductivity  of material
of the plugs is ccmcal 0sec5.0  . A source of energy generating
36 cal/sec is enclosed inside the box. The equilibrium temperature
of the inner surface of the box assuming that it is same at all points on the inner surface is

         A.  c052 B. c076  C. c048 D. c062 [ B ]
24. Suppose potential energy between electron and proton  at separation r  is given by  rKU log ,

where K  is a constant. For such a hypothetical hydrogen atom, the radius of  nth  Bohr’s orbit is

        A . mk
nh

2 B. mkn
h2

C. mk
nh
2  D. mk

hn
2

22

[ A ]

25. What is the output Y in the following circuit, when all the three inputs A, B, C are first 1 and then 0?

A. 0, 1 B. 0, 0 C. 1, 0 D. 1, 1 [ D ]
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26. A sample of radioactive material decays simultaneously by two processes A and B with half- lives
2
1 hr

and 
4
1

hr respectively. For first half hour it decay with the process A, next one hour with the process B

and for further half an hour with both A and B. If originally there were 0N  nuclei, the number of nuclei
after 2 hours of such decay is [ D ]

A. 4
0

2
N

B. 2
0

2
N

C. 6
0

2
N

D. 8
0

2
N

27.  A source of light  is placed above a sphere of radius 10cm. Find the maximum number of electrons
emitted by the sphere before emission of photo electrons stop. The energy of incident photon is 4.2ev
and the work function of metal is 1.5ev [ C ]

A. 181008.2  B. 19104 C. 810875.1               D. 81088.2 
28. A sinusoidal voltage V (t) =100sin500t is applied across a pure inductance of L= 0.02H. The current

through the coil is [  A]

A. -10cos500t B. -10sin500t

C. 10sin500t D. 10cos500t

29. The torque required to hold a small circular coil of 10 turns, area 21mm  and carrying a current of

A







44
21

 in the middle of a long solenoid of 310 turns/m carrying a current of 2.5 A, with its axis

perpendicular to the axis of solenoid is [  B]

A. Zero    B. mN  8105.1

       C. mN  3105.1    D. Nm6105.1 

30. Two identical drops of water are falling through air with a steady speed of V each. If the drops coalese
to from a single drop, the new terminal velocity is [  C]

A. VV 231 2 B. VV 21  C. VV 321 2 D. VV 21 2
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SECTION - III
CHEMISTRY

31. In 2SN  reactions the correct order of reactivity for the following compounds

CHClCHClCHCHClCH 23233 )(,, and CclCH 33 )(  is [ A ]

A. CclCHCHclCHClCHCHClCH 3323233 )()( 

B. CclCHCHclCHClCHClCHCH 3323323 )()( 

C. CclCHClCHClCHCHCHclCH 3332323 )()( 

D. CclCHClCHCHCHclCHClCH 3323233 )()( 
32. For the non Stoichiometric reaction DCBA 2  the following kinetic data were obtained in the

separate experiments all at 298K [ C ]

Initial Concentration Initial Concentration Initial rate of formation of C

         [A]            [B]          11 sec. litmol
        0.1            0.1           3102.1 

        0.1            0.2           3102.1 

        0.2            0.1           3104.2 
The rate law for formation of C is

A. ][][ 2 BAK
dt
dc


B. 2]][[ BAK

dt
dc



C. ][AK
dt
dc

 D. ]][[ BAK
dt
dc


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ONa

+CO2 5 Atm   B  H+

AC2O
   C1250c

COCH3

OH

COCH3

OH

COCH3

OCOCH3

COOH

OCOCH3

COOH

33. Sodium Phenoxide when heated with 2Co  under pressure c0125 yields a product, which on acetylation
produces C.? [ D ]

The major product C would be:

A. B. C. D.

34. The correct set of four quantum numbers for the valency electrons of Rubidium atom (Z=37) is

A. 2/1,0,1,5  B. 2/1,1,1,5  [  D]

C. 2/1,1,0,5  D. 2/1,0,0,5 

35. Resistance of 0.2M solution of an electrolyte is 50 ohms. The specific conductance of the solution

is 14.1 sm . The resistance of 0.5 M solution of the same electrolyte is 280 ohm. The molar conductivity

of 0.5 M solution of the electrolyte in 12 molsm  is [ D ]

A. 3105  B. 3105 C. 2105 D. 4105 

36. The major organic compound formed by the reaction of 1, 1, 1-trichloro ethane with silver powder is

A. Ethene B. 2- Butyne

C. 2 - Butene D. Acetylene [  B]

37. The most suitable reagent for the conversion of RCHOOHRCH 2  is

A. 722 OCrK B. 
3OCr C. PCC D. 4KMnO [  C]
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38. Allyl phenyl ether can be prepared by heating [ D ]

A. ONaCHBrCHCHHC 356 

B. ONaCHHCCHBrCH 2562 

C. ONaCHCHCHBrHC 2256 

D. ONaHCBrCHCHCH 5622 

39. Vander Waals equation for a gas is stated as 










 2

2

V
an

nbV
nRTP . This equation reduces to perfect gas

equation 
V

nRTP  when [  C]

A. Both temperature and pressure are very low

B. Both temperature and pressure are very high

C. Temperature is sufficiently high and pressure is low

D. Temperature is sufficiently low and pressure is high

40. In a set of reactions P-nitro toluene yielded a product ‘E’ [  C]

CH3

NO3

Br2

FeBr3
B CSn

HCl DNaNo2

HCl ECuBr
HBr

CH3

Br

Br

CH2Br

Br

Br

CH3

Br

A.
Br

CH3

Br

Br
B. C. D.
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41. For the estimation of nitrogen 1.4g of an organic compound was digested by Kjeldahl Method and

evolved ammonia was absorbed in 60ml of 4210
SOHM

. The unreacted acid requires 20ml of

NaOHM
10  for complete neutralization. The percentage of nitrogen in the compound is [ A ]

A. 10% B. 3% C. 5 % D. 6%

42. CsCl crystallizes in body centered cubic lattice. If ‘a’ is its edge length then which of the following
expression is correct [ B ]

A. 
2

3arclrcs   B. 
2
3arclrcs  

C. arclrcs 3  D. arclrcs 3 

43. For complete combustion of ethane        lggl OHCOOOHHC 22252 323   the amount of heat

produced as measured in bomb calorimeter is 1364.47kj/mol at c025 . Assuming the ideality the Enthalpy
of combustion Hc for the reaction will be

A. -1361.95 kJ /mol B. -1460.50 kJ/mol C. -1350.50 kJ/mol D. -1366.95 kJ/mol [ D ]

44. Which one is classified as a Condensation Polymer?

A. Neoprene B. Teflon C. Acrylonitrile D. Dacron [  D]

45. The Octahedral complex of a metal ion 3M with four monodentate ligands 321 ,, LLL and 4L absorbs
wave lengths in the region of red, green, yellow and blue respectively. The increasing order of ligand
strengths of four ligands is [ A ]

A. 4231 LLLL  B. 1423 LLLL 

C. 3421 LLLL  D. 1234 LLLL 
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SECTION - IV
ENGLISH / APTITUDE

46. A boatman goes 2 km against the current of the stream in 1 hour and goes 1 km along the current in

10 minutes. How long will it take to go 5 km in stationary water? [ C ]

A. 40 minutes B. 1 hour C. 1 hr 15 min D. 1 hr 30 min

47. Two pipes A and B together can fill a cistern in 4 hours. Had they been opened separately, then B would
have taken 6 hours more than A to fill the cistern. How much time will be taken by A to fill the cistern
separately? [ C ]

A. 1 hour B. 2 hours C. 6 hours D. 8 hours

48. The sum of three numbers is 98. If the ratio of the first to second is 2 :3 and that of the second to the third
is 5 : 8, then the second number is [ A ]

A. 20 B. 30 C. 48 D. 58

49. Seats for Mathematics, Physics and Biology in a school are in the ratio 5 : 7 : 8. There is a proposal to
increase these seats by 40%, 50% and 75% respectively. What will be the ratio of new seats?

A. 2 : 3 : 4 B. 6 : 7 : 8 C. 6 : 8 : 9 D. None of these [ A ]

50. If  log 27 = 1.431, then the value of log 9 is [ C ]

A. 0.934 B. 0.945 C. 0.954 D. 0.958

51. If  A = x% of y and  B = y%  of  x, then which of the following is true? [ C ]

A. A is smaller than B. B. A is greater than B

C. A is equal to B. D. If x is smaller than y, then A is greater than B.

52. In a 300 m race A beats B by 22.5 m or 6 seconds. B’s time over the course is [ B ]

A. 86 sec B. 80 sec C.76 sec D. None of these

53. A runs 1 time as fast as B. If A gives B a start of 80 m, how far must the winning post be so that A and B
might reach it at the same time? [ A ]

A. 200 m B. 300 m C. 270 m D. 160 m
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54. He was struck ____ lightning.

A. with B. by C. for D. at [ B  ]

55. He has been living here ______a month.

A. from B. since C. for D. of [ C ]

56. Bharat goes to the office _______ foot.

A. on B. by C. in D. with [ A  ]

57. Neena ____ the report by Monday. [ A  ]

A. will submit B. will have submitted C. is submitting D. will be submitting

58. Sunitha said that she _____ on this novel for five years.

A. has been working B. had been working

C. have been working D. will work [ B  ]

59. They _____ the old wall when it collapsed.

A. are painting B. was painting C. were painting D. paint [ C ]

60. Children were excited to see a _____ of candies. [ A ]

A. mint B. plague C. wisp D. prattle
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