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1. The test is of 3 hours duration.  

2. The test booklet consists of 75 questions.  

3. The maximum marks are 300. 

4. All questions are compulsory.  

5. There are three parts in the questions paper consisting of Physics, Chemistry and Mathematics having 25 

questions in each part. 

 Each Parts Contains –  

• 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which ONLY 

ONE is correct. All questions are carrying +4 marks for right answer and -1 mark for wrong answer.  

•  05 questions with answer as numerical value all questions are carrying +4 marks for right answer 

and –1 marks for wrong answers. 
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Physics 

(Single Correct Choice Type) 
This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which 

ONLY ONE is correct.  

1. The resistance R of a wire is given by the relation .
r

R
2


=


 Percentage error in the measurement of 

,  and r is 1%, 2% and 3% respectively. Then the percentage error in the measurement of R is  

(a) 6 (b) 9 (c) 8 (d) 10  

2. The displacement of a particle as a function of time is shown in figure. It indicates that  

 

(a) the velocity of the particle is constant throughout  

(b) the acceleration of the particle is constant throughout  

(c) the particle starts with a constant velocity and is accelerated  

(d) the motion is retarded and finally the particle stops   

3. Two identical particles are projected horizontally in opposite directions with a speed of 1ms5 −  

each from the top of a tall tower as shown. Assuming = ,ms10 2−  the distance between them at the 

moment when their velocity vectors become mutually perpendicular is  

 

(a) 2.5 m (b) 5m (c) 10m (d) 20m  

4. A block of mass 1 kg is pulled along the curve path ACB by a tangential force as shown in figure. 

The work done by the frictional force when the block moves from A to B is  

 

 

 

 

(a) 5 J (b) 10 J (c) 20 J (d) None of these 
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5. A particle is placed at the origin and a force F = kx is acting on it (where k is positive constant). If 

U(0) = 0, the graph of U(x) versus x will be (where U is the potential energy function) :  

(a)  (b)  (c)  (d)  

6. Linear acceleration of cylinder of mass 2m  is .a2  Then angular acceleration 2  is (given that 

there is no slipping).  

 

(a) 
R

a2  (b) 
R

)ga( 2 +  (c) 
R

)ga(2 2 +  (d) None of these   

7. Which one of the following plots represents the variation of gravitational field on a particle with 

distance r due to a thin spherical shell of radius R? (r is measured from the centre of the spherical 

shell) 

(a)  (b)  (c)  (d)  

8. In a cylindrical water tank, there are two small holes A and B on the wall at a depth of ,h1  from 

the surface of water and at a height of 2h  from the bottom of water tank. Surface of water is at 

height of 2h  from the bottom of water tank. Surface of water is at height H from the bottom of 

water tank. Water coming out from both holes strikes the ground at the same point S. Find the 

ratio of 1h  and 2h  

 

(a) Depends on H (b) 1 : 1 (c) 2 : 2 (d) 1 : 2  

9. The two ends of a metal rod are maintained at temperatures C100o  and C110o . The rate of heat 

flow in the rod is found to be 4.0 J/s. If the ends are maintained at temperature C200o  and 

,C210o  the rate of heat flow will be  

(a) 16.8 J/s (b) 8.0 J/s (c) 4.0 J/s (d) 44.0 J/s  
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10. The state of an ideal gas is changed through an isothermal process at temperature 0T  as shown in 

figure. The work done by gas in going from state B to C is double the work done by gas in going 

from state A to B. If the pressure of the gas in state C is  

 

(a) 2/P0  (b) 4/P0  (c) 6/P0  (d) 8/P0   

11. A rod of mass M and length L is hinged at its centre of mass so that it can rotate in a vertical plane. 

Two springs each of stiffness k are connected at its ends, as shown in the figure. The time period of 

SHM is  

 

(a) 
k6

M
2  (b) 

k3

M
2  (c) 

k

ML
2  (d) 

k6

M
   

12. A stretched wire 60 cm long is vibrating with its fundamental frequency of 256 Hz. If the length of 

the wire is decreased to 15 cm and the tension remains the same. Then the fundamental frequency 

of the vibration of the wire will be  

(a) 1024 (b) 572 (c) 256 (d) 64  

13. One-fourth of a sphere of radius R is removed as shown in figure. An electric field E exists parallel 

to the xy plane. Find the flux through the remaining curved part.  

 

(a) ExR2  (b) ER2 2  (c) 2/ER2  (d) None of these  

14. Two identical thin rings each of radius R meters are coaxially placed at a distance R meters apart. 

If 1Q  coulomb and 2Q  coulomb are respectively the charges uniformly spread on the two rings, 

the work done in moving a charge q from the centre of one ring to that of other is  

(a) zero (b) 
R4.2

)12)(QQ(q

0

21



−−
 (c) 

R4

)QQ(2q

0

21



+
 (d) 

R4.2

)12)(QQ(q

0

21



++
  



IIT                   

 (5) 

 

15. The resistances in the two arms of the meter bridge are 5 and R, respectively. When the 
resistance R is shunted with an equal resistance, the new balance point is at .6.1 1l  The resistance 

'R' is :  

 

(a) 10 (b) 15 (c) 20 (d) 25  

16. In the loops shown in figure. All curved sections are either semi-circles or quarter circles. All the 

loops carry same current. The magnetic fields at the centres have magnitudes 321 B,B,B  and .B4  

Then, which is correct?  

 

(a) 4321 BBBB   (b) 1143 BBBB   (c) 3214 BBBB   (d) 2341 BBBB    

17. The magnetic susceptibility of a paramagnetic substances at C73o−  is 0.0060, then its value at 

C173o−  will be  

(a) 0.0030 (b) 0.0120 (c) 0.0180 (d) 0.0045  

18. Figure shows a concavo-convex lens .2  What is the condition on the reflective indices so that the 

lens is diverging?  

 

(a) 2132 +  (b) 2132 +  (c) )(2 213 −  (d) None of these  

19. In a photoelectric experiment, anode potential is plotted against plate current in figure, then  

 

(a) A and B will have different intensities while B and C will have different frequencies  

(b) B and C will have different intensities while A and C will have different frequencies  

(c) A and B will have different intensities while A and C will have equal frequencies  

(d) B and C will have equal intensities while A and B will have same frequencies   
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20. The circuit has two oppositively connected ideal diodes in parallel. What is the current flowing in 

the circuit?  

 

(a) 0.4A (b) 0.8A (c) 0.6A (d) 0.5A  

(Integer Type Questions) 

This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The 

correct digit below the question number in the ORS is to be bubbled.  

21. Two moles of a monoatomic gas are mixed with 'n' moles of a polyatomic gas. If mixture behaves 

like diatomic gas, then find the value of n.  

22. A uniform magnetic field exists in a region is given by .k̂5ĵ4î3B ++=


 A rod of length 5 m is 

placed along y-axis is moved along x-axis with constant speed 1 m/s. The induced emf in the rod 

will be  

23. In an AC circuit a resistance R is connected in series with an inductance L. If the phase difference 

between the voltage and current is ,
4


 the value of inductive reactance is xR. Find the value of x.   

24. Two lenses of focal lengths 10f1 =  cm and cm20f2 =  are kept as shown. The power of 

combination will be  

25. Activity of a substance changes from 1s700 −  to 1s500 −  in 30 minute. Find its half-life in minutes.  
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Chemistry 

(Single Correct Choice Type) 

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which 

ONLY ONE is correct.  

1. Saponification of ethyl acetate (CH3COOC2H5) by NaOH is studied by titration of the reaction 

mixture have 1 : 1 molar ratio of the reactants. If 10 mL of 1 N HCl is required by 5 mL of the 

solution at the start and 8 M of 1N HCl is required by another 5 mL after 10 minutes.  

(a) 
2.303 10

k log
10 8

=  (b) 
2.303 10

k log
10 2

=  (c) 
1 1 1

k
10 8 10

 
= − 

 
 (d) 

1 1 1
k

10 2 10

 
= − 

 
 

2. There is no S-S bond in  

(a) 2
2 4S O −  (b) 2

2 5S O −  (c) 2
2 3S O −  (d) 2

2 7S O −  

3. The maximum oxidation state shown by V(Z = 23), Cr(Z = 24), Co(Z = 27), Sc(Z = 21) are 

respectively:  

(a) +5, +6, +3, +3 (b) +3, +4, +5, +2  (c) +5, +3, +2, +1 (d) +4, in each case  

4. The correct name of [Pt(NH3)4Cl2][PtCl4] is  

(a) tetraammine dichloro platinum (IV) tetrachloroplatinate (II)  

(b) dichlorido tetra ammine platinium (IV) tetrachloridoplatinate (II) 

(c) tetrachlorido platinum (II) tetraammineplatinate (IV)  

(d) tetrachlorido platinum (II) dichloridotetraamineplatinate (IV)  

5. Identify ‘Z’ in the given sequence of reaction.  

 

(a)  (b)  (c)  (d)  

6. When 3BrO−  ion reacts with Br– ion in acid medium Br2 is liberated. The equivalent mass of Br2 in 

the reaction is:  

(a) 
5M

3
 (b) 

3M

5
 (c) 

4M

6
 (d) 

5M

8
 

7. How fast is an electron moving if it has a wavelength equal to the distance it travels in 1 second?  

(a) 
m

h
 (b) 

h

2KE
 (c) 

h

m
 (d) 

h

p
 

8. Identify the correct statement regarding a spontaneous process  

(a) For a spontaneous process in an isolated system, the change in entropy is positive 
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(b) Endothermic processes are never spontaneous  

(c) Exothermic processes are always spontaneous  

(d) Lowering of energy in the reaction process is the only criterion for spontaneity  

9. Cellulose upon acetylation with excess acetic anhydride/H2SO4 (catalytic) give cellulose triacetate 

whose structure is  

(a)  (b)  

(c)  (d)  

10. 1.2 kg ethylene glycol 
2

2

CH OH

|

CH OH

 
 
 
 
 

 was added in a car radiator containing 9 litres water. The 

freezing of water was just prevented when car was running in the Himalayan valley at 

temperature –4C. Sudden thunderstorm in the valley lowered the temperature to –6C. Calculate 

the amount of ice separated.  

(a) 1 kg  (b) 2 kg  (c) 3 kg (d) 4 kg  

11. Resistance of 0.2 M solution of an electrolyte is 50 . The specific conductance of the solution is 1.3 

S m–1. If resistance of the 0.4 M solution of the same electrolyte is 260 , its molar conductivity is  

(a) 6250 S m2 mol–1  (b) 6.25  10–4 S m2 mol–1   

(c) 625  10–4 S m2 mol–1  (d) 62.5 S m2 mol–1  

12. To an equilibrium mixture of  

2 2 32SO (g) O (g) 2SO (g)+  

some helium, an inert gas, is added at constant volume. The addition of helium causes the total 

pressure to double. Which of the following is true?  

(a) The concentration of three gases is unchanged  

(b) The concentration of Sulphur trioxide increases  

(c) The number of moles of Sulphur trioxide increases  

(d) The concentration of Sulphur dioxide increases  
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13. The first ionization enthalpies of Na, Mg, Al and Si are in the order:  

(a) Na < Mg > Al < Si (b) Na > Mg > Al > Si  (c) Na < Mg < Al < Si (d) Na > Mg > Al < Si 

14.  3

3 2

O O H

(CH ) S
A B;


⎯⎯⎯⎯→ ⎯⎯⎯→  ‘B’ is  

(a)  (b)  (c)  (d)  

15. Product C of the given reaction is  

 3 4 2

2 4

(i ) HNO KMnO / SOCl

H SO (Dinitro product)
A B C.

⎯⎯⎯⎯→ ⎯⎯⎯⎯⎯→ ⎯⎯⎯→  

(a)  (b)  (c)  (d)  

16.  
2 2

(1) HBr (2 moles) (2) Zn

R O ether
P Q⎯⎯⎯⎯⎯⎯→ ⎯⎯⎯→  

Give the molecular weight of Q:  

(a) 135 (b) 140 (c) 138 (d) 133 

17. Arrange the compounds in decreasing order of reactivity towards bromine:  

 

(a) III > II > IV > I (b) II > IV > I > III  (c) III > IV > II > I  (d) IV > II > I > III  

18. Be and Al exhibit many properties which are similar, but the two elements differ in  

(a) Exhibiting amphoteric nature in their oxides  (b) Forming polymeric hydrides  

(c) Exhibiting maximum covalency in compounds (d) Forming covalent halides  

19. H3BO3 ionises in water as:  

(a) 3 3 2 3H BO (aq) H (aq) H BO (aq)+ −+  (b) 2
3 3 3H BO (aq) 2H (aq) HBO (aq)+ −+  

(c) 3
3 3 3H BO (aq) 3H (aq) BO (aq)+ −+  (d) None of these  
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20. For the following acids  

3 3 2 2 3 3 2 2 3
(II) (III)(I)

(CH ) CCH CO H (CH ) N CH CO H CH COOH


 

pKa value will be in order  

(a) I > II > III  (b) I < II < III  (c) I > III > II (d) II > III > I  

(Integer Type Questions) 
This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The 

correct digit below the question number in the ORS is to be bubbled.  

21. 100 mL of 0.15 M solution of CoCl3.xNH3 was treated with excess of AgNO3 solution and 0.03 

moles of AgCl was obtained, then find out value of x.  

22. In 1 L saturated solution of AgCl [Ksp(AgCl) = 1.6  10–10], 0.1 mol of CuCl [Ksp(CuCl) = 1.0  10–6] 

is added. The resultant concentration of Ag+ in the solution is 1.6  10–x. The value of “x” is  

23. An ideal gas is taken through the cycle A → B → C → A as shown in the figure. If net heat 

supplied to the gas in the cycle is 5J, the work done on the gas is the process C → A is ______ J.  

 

24. An organic compound undergoes first-order decomposition. The time take for its decomposition 

to 1/8 and 1/10 of its initial concentration are t1/8 and t1/10 respectively. What is the value of 

1/8

1/10

t
10?

t

 
 

  

 (log102 = 0.3)  

25. Among the following the number of reaction(s) that produce(s) benzaldehyde is  
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Mathematics 

(Single Correct Choice Type) 
This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which 

ONLY ONE is correct.  

1. The equation of circle which touches both the axes and the straight line 634 =+ yx  in the first 

quadrant and lies below it.  

(a) 014444 22 =+−−+ yxyx  (b) 9)3()3( 22 =−+− yx  

(c) 1)1()1( 22 =−+− yx   (d) 16)4()4( 22 =−=− yx  

2. The four straight lines given by the equations 012712 22 =−+ yxyx  and 

01712712 22 =−+−−+ yxyxyx  lie along the sides of a  

(a) square  (b) rhombus  (c) rectangle  (d) parallelogram  

3. Suppose ., Rba   If the equation 0)2/12()2( 222 =+−+++− bbaxbax  has two real roots, then  

(a) 1,
2

1
−== ba  (b) 1,

2

1
=−= ba  (c) 1,2 == ba  (d) 1,2 −=−= ba   

4. If ,0 dcba   then the quadratic equation 0})(1{2 =−++−+ dabcxcbaax  has  

(a) real and distinct roots out of which one lies be tween c and d.  

(b) real and distinct roots out of which one lies be , tween a and b  

(c) real and distinct roots out of which one lies be, tween b and c  

(d) non-real roots. 

5.   Let }4,2{,
82

32
)(

2

2

−−
−−

+−
= Rx

xx

xx
xf  The range of f  is  

(a) 






 −
1,

9

2
 (b) 







 −
− 1,

9

2
R  (c) 







 −
−

9

2
,   (d) 







 −
− 1,

9

2
R  

6. If ,)2()1(
12

1

1

++=
=

nnnt
n

r

r  the value 
=

n

r rt1

1
 is  

(a) 
1

2

+n

n
 (b) 

!)1(

1

+

−

n

n
 (c) 

1

4

+n

n
  (d) 

2

3

+n

n
 

7. Let =

4/

0

.tan



dxxI n
n  Then .......,,, 75645342 IIIIIIII +++++ are in 

(a) A.P. (b) G.P. (c) H.P.  (d) None of these 

8. Sum to n terms of the series .......
6.5.4

7

5.4.3

5

4.3.2

3

3.2.1

1
++++  is  

(a) 
)3()2(2

)1(

++

+

nn

nn
 (b) 

)2()1(4

)13(

++

+

nn

nn
 (c) 

)4()1(

5

6

1

++
−

nn
 (d) none of these 

9. If 

x

xx

xx
xf















++

++
=

2

35
)(

2

2

 then )(lim xf
x →

 is  

(a) 4−e  (b) 3e  (c) 2e   (d) 4e  

10. If 






+

++
=

QRxx

QxAxx
xf

~1

5
)(

2

 is continuous at exactly two points, then he possible values of A 

are in  
(a) ),1(   (b) ),3( −  (c) ]3,(),5[ −−   (d) ),( −  
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11. Let .0,
)cos(sin

)(
2

2

= x
x

x
xf


 The value of )0(f  so that f  is a continuous function is  

(a) −  (b)   (c) 2/   (d) 1 

12. Let },{min)( 2xxxh =  for Rx . Then which of the following is not correct  

(a) h is continuous for all x (b) h is differentiable for all x  

 (c) h’(x) =1 for all x > 1    

 (d) h is not a differentiable function at atleast two points 

13. If 422422)( −−+−== xxxxxf  then  

(a) f  is differentiable at all points of its domain except x = 4 

(b) f  is differentiable on ),2(   

(c) f  is differentiable on ),( −  

(d) 0)(' =xf  for all )0,2[x  

14. If ,)1( sin2 xxy +=  then )0('y  is equal to  

(a) 1/2 (b) 2e  (c) 0  (d) 3/2 

15. 
2

2

dy

yd
 equals  

(a) 
3

2

2 −























dx

dy

dx

yd
 (b) 

1

2

2
−















dx

yd
 (c) 

31

2

2 −−























dx

dy

dx

yd
 (d) 

2

2

2 −























dx

dy

dx

yd
 

16. Let }cos2cossin:{  =−=P  and Q = }sin2cossin:{  =+  be two sets, then  

(a) QP  and PQ~   (b) PQ  

(c) QP   (b) QP=  

17. Let }25,,:),({ 22 += yxRyxyxR  








= 2

9

4
,,:),(' xyRyxyxR  then  

(a) ]4,4[' −=RRdom   (b)  range ]4,0['=RR  

(c) range ]5,0['=RR   (d) 'RR  defines a function.  

18. If 1,1,
1

1
)( 32 −=









+

−
xx

x

x
fxf  and ,0)( xf  then )}2({ −f ( the fractional part of ))2(−f is equal to  

(a) 3/2  (b) 3/1  (c) 2/1   (d) 0 

19. The domain of the function 












−








+−= 1

1
1loglog)(

42/12
x

xf  is  

(a) 10  x  (b) 10  x  (c) 1x   (d) 1x  

20. Let }3]4[]3[:{ +++= xxRxA  and 






























= −

−


=

 x

x

r
r

xRxB 3

3

1

3
10

3
3:  then  

(a) BA=  (b) BA

  (c) AB


   (d) =BA  
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(Integer Type Questions) 
This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The 

correct digit below the question number in the ORS is to be bubbled.  

21. The line kyx =+63  intersects the curve 1322 22 =++ yxyx  at points A & B. The circle on AB as 

diameter passes through the origin. Them the value of 2k  is  

22. Let ( )0,4−A  and )0,4(B . It the number of points on the circle 1622 =+ yx  such that area of triangle 

whose vertices are A, B and C is a positive integer N, then N is  

23. The sum of the square of the length of the chord intercepted by the line nyx =+ , Nn  on the 

circle 422 =+ yx  is  

24. Consider the family of lines 0)43()235( =−−+−+ yxyx   and 0)22()1( =−−++− yxyx   

Equation of straight  line that belong to both families is 07=−+byax then ba +  is  -(b) 

25. If 0131132 22 =++−++ cyxbyxyx  represent pair of perpendicular straight lines then |2| cb+  is .  
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Answer – key 
Physics 
1. C 

2. B 

3. C 

4. C 

5. D 

6. B 

7. B 

8. D 

9. B 

10. B 

11. A 

12. B 

13. B 

14. C 

15. D 

16. A 

17. D 

18. C 

19. C 

20. A 

21. 5 

22. 9 

23. 0 

24. 3 

25. 1 

Chemistry 
1. C 

2. D 

3. A 

4. A 

5. C 

6. B 

7. C 

8. A 

9. A 

10. C 

11. B 

12. A 

13. A 

14. D 

15. D 

16. C 

17. C 

18. C 

19. D 

20. C 

21. 5 

22. 7 

23. -5 

24. 9 

25. 4 

Math 
1. a 

2. a 

3. a 

4. a 

5. d 

6. c 

7. c 

8. b 

9. d 

10. c 

11. b 

12. b 

13. a 

14. c 

15. a 

16. d 

17. c 

18. a 

19. a 

20. a 

Integer 

21. 9 

22. 62 

23. 22 

24. 3 

25. 6 
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Solution  

Physics 

1. (b) 

  

  

2. (d)  

   

3. (b)  

   

4. (c) 

   

5. (a)  

  

6. (c) 

   

7. (b) 

   

8. (b) 

   

9. (c) 

   

10. (d)  

  

11. (a)  
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12. (a)  

   

13. (c)  

   

14. (b) 

   

15. (b) 

   

16. (c) 

17. (b) 

  

18. (b) 

  

19. (d) 

  

20. (b) 

   

21. (4) 

  

22. (25) 
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23. (1) 

   

24. (10) 

   

25. (62)  

 

 

 

Chemistry  
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Math 
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7. 
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