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PART A –PHYSICS 

ALL THE GRAPHS/DIAGRAMS GIVEN ARE 
SCHEMATIC AND NOT DRAWN TO SCALE 

1. A particle starts moving rectilinearly at time 

t = 0 such that its velocity v changes with 

time t according to the equation v = t2− t 

where t is in seconds and v is in m/s. find the 

time interval for which the particle retards. 

1) 1
2
 < t <1 

2) 1
2
 > t >1 

3) 1
4

< t<1 

4) 1
2
 < t < 3

4
 

2. A particle starts from rest and travel a 

distance x with uniform acceleration, then 

moves uniformly a distance 2x and finally 

comes to rest after moving further 5x with 

uniform retardation. The ratio of maximum 

speed to average speed is  

1)  5
2
              

2)  5
3
            

3)  7
4
           

4)  7
5
 

 

 

3. A gun is aimed at a target in a line of its 

barrel. The target is released and allowed to 

fall under gravity at the same instant the gun 

is fired. The bullet will 

1) Pass above the target 

2) Pass below the target 

3) Hit the target 

4) Certainly miss the target 

4. If 𝐴𝐴 = 4𝑖𝑖̂ + 3𝑗𝑗̂ and 𝐵𝐵�⃗  = 6𝑖𝑖̂ + 8𝑗𝑗̂ then 
magnitude and direction of 𝐴𝐴 +𝐵𝐵�⃗  will be 
1) 5, tan−1(3/4) 

2) 5√5, tan−1(1/2) 

3) 10, tan−1(5) 

4) 25, tan−1(3/4) 

5. Two boys are standing at the ends A and B of 

a ground where AB = a. The boy at B 

running in a direction perpendicular to AB 

with velocity v1. The boy at A starts running 

simultaneously with velocity v and catches 

the other boy in a time t, where t is 

1) a/�𝑣𝑣2 +  𝑣𝑣1
2 

2) a/ ( v+𝑣𝑣1) 

3) a/( v−𝑣𝑣1) 

4) �𝑎𝑎2/(𝑣𝑣2 −  𝑣𝑣1
2) 
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6. A ball of mass m is projected with a velocity 

v at an angle 450. If the air resistance is 

negligible, then total change in momentum 

when it strikes the ground is 

1) 2mv   

2) √2 mv  

3) mv   

4) mv/√2  
7. A body of mass M hits normally a rigid wall 

with velocity V and bounces back with same 

velocity. The impulse experienced by the 

body is  

1) MV   

2) 1.5 MV  

3) 2MV   

4) Zero 

8. A 2 kg mass starts from rest on an inclined 

smooth surface with inclination 300 and 

length 2 m. How much will it travel before 

coming to rest on a frictional surface with 

frictional coefficient 0.25? 

1) 4m   

2) 6m   

3) 8 m   

4) 2m 

9. A block of mass 1 kg lies on a horizontal in a 

truck. The coefficient of static friction 

between the block and the surface is 0.6 if 

the acceleration of the truck is 5 ms-2. The 

frictional force acting on the block is  
1) 5N   

2) 6N   

3) 10N   

4) 15 N 

10. A body of mass 4 kg moving with velocity 

12 ms-1 collides with another body of mass 6 

kg at rest. If two bodies stick together after 

collision, then the loss of kinetic energy of 

the system is 

1) zero   

2) 288 J   

3) 172.8 J  

4) 144 J 

11. When a force of 0.1 N is applied, the spring 

is stretched by 1.5 cm. the spring is cut into 

three parts and one part is stretched by 3 cm. 

find the force required for doing so 

1) 0.2 N   

2) 0.3 N   

3) 0.4 N   

4) 0.6N 
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12. The speed of a homogenous solid sphere 

after rolling down an inclined plane of 

vertical height h from rest without sliding is 

1) �10
7
𝑔𝑔ℎ           

2) �𝑔𝑔ℎ                 

3) �6
5
𝑔𝑔ℎ                    

4) �4
3
𝑔𝑔ℎ 

13. The distance of the centres of moon and 

earth is r. The mass of the earth is 81 times 

the mass of the moon. At what distance from 

the centre of the earth, the gravitational force 

will be zero? 

1) 2r/3   

2)  4r/3   

3) r/2  

4)  9r/10 

14. The slope of a graph plotted between T2 and 

r3 for a planet will be 

1) zero  

2)  4πGM  

3) GM/4π2 

4) 4π2/GM 

15. Two metal rods A and B having their initial 

length in the ratio 2 : 3 and the coefficients 

of linear expansion in the ratio 3 : 4. When 

they are heated through the same 

temperature difference, the ratio of their 

linear expansion is  

1) 3 : 4   

2)  1 : 2   

3)  2 : 3   

4)  4 : 3 
16. Two wires of the same length and radius are 

joined end to end and loaded. If the Young’s 

modulus of the material of the wires are Y1 

and Y2, the combination behaves as a single 

wire of Young’s modulus 

1) Y1 + Y2  

2)  21YY    

3) 
2

)YY( 21 +  

4)  )YY(
YY2

21

21
+

 

17. A vector P1 is along X- axis. If its vector 
product with another vector P2 is zero, then 
P2 could be  
1) 4j    
2) -4i    
3) (j+k)    
4) –(i+j) 
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18. A thick rope of rubber of density 1.5 × 103 

kg/m3 and Young’s modulus 5 × 106 N/m2, 

8m in length is hung from the ceiling of a 

room, the increase in its length due to its 

own weight is  

1) 9.6 × 10−2m   

2)  19.2 × 10−2m   

3)  9.6 × 10−3m   

4)  9.6 m 

19. A capillary tube of radius r is immersed 

vertically in a liquid such that liquid rises to 

height h( less than the length of tube). Mass 

of the liquid in the capillary tube is m. if 

radius of the tube is increased by 50%, then 

mass of liquid that will rise in the tube is 

1) 2
3
𝑚𝑚           

2)  m                      

3)  3
2
𝑚𝑚            

4)  9
4
𝑚𝑚 

20. A boat is sent across a river with a velocity 

of 8 kmph. If the resultant velocity of the 

boat is 10 kmph, the river is flowing with a 

velocity of  

1) 12.8 kmph   

2) 6 kmph  
3) 8 kmph   
4) 18 kmph  

21. The distance travelled by a freely falling 

body during 50th second and 100th second are 

in the ratio 

1) 1:2   

2) 49:99  

3) 99:199  

4) 101:201 

22. A wire has a mass 0.3±0.003g, radius 

0.5±0.005mm and length 6±0.06 cm. the 

maximum percentage error in the 

measurement of its density is 

1) 1                   
2) 2               
3)  3                        
4)  4 

23. A wire breaks when subjected to a stress S. 

If 𝜌𝜌 is the density of the material of the wire, 

then the length of the wire so that it breaks 

by its own weight is 

1) 𝜌𝜌gS           

2) 𝜌𝜌𝑔𝑔
𝑆𝑆

          

3)  𝑔𝑔𝑆𝑆
𝜌𝜌

   

4)  𝑆𝑆
𝜌𝜌𝑔𝑔
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24. An air bubble is released from the bottom of 

a pond and is found to expand to thrice its 

original volume as it reached the surface. If 

the atmospheric pressure is 100 kPa, the 

absolute pressure at the bottom of lake in 

kPa is (assume no temperature variation). 

1) 33.3   

2)  50.0   

3)  100.0  

4)  300.0 

25. A uniform metre scale of mass, hinged at 

one end is held horizontally. If it is released, 

what would be its initial acceleration? 

1) g rad/s2  

2)  3
2
 g rad/s2  

3) 2g rad/s2  

4)  5
2
g rad/s2 

26. A standing wave having 3 nodes and 2 

antinodes is formed between two atoms 

having a distance of 1.21A° between them. 

The wavelength of the standing wave is 

1) 1.21A°  

2)  2.42A°  

3)  3.63A°    

4)  6.05A° 

27. 300 gm of water at 250C is added to 100 gm 

of ice at 00C. the final temperature of the 

mixture is 

1) −5
3

 0C              

2)  −5
2

 0C   

3)  50C   

4)  00C 

28. 5.6 liter of helium gas at STP is adiabatically 

compressed to 0.7 liter. Taking the initial 

temperature to be T1, the work done in the 

process is 

1) 𝟗𝟗
𝟖𝟖
𝑹𝑹T1   

2)  𝟑𝟑
𝟐𝟐
𝑹𝑹T1   

3)  𝟏𝟏𝟏𝟏
𝟖𝟖
𝑹𝑹T1  

4)  𝟗𝟗
𝟐𝟐
𝑹𝑹T1 

29. 1 mole of a monoatomic and 2 mole of 

diatomic gas are mixed, now the resulting 

gas is taken through a process in which 

molar heat capacity was found 3R. 

polytropic constant in the process is 

1) -1/5   

2) 1/5   

3) 2/5  

4)  none of these 
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30. A pipe closed at one end produces a 

fundamental not of 412Hz. It is cut into two 

pieces of equal length. The fundamental 

frequencies produced in the two pieces are 

1) 206 Hz, 41 Hz    

2)  824 Hz, 1648 Hz 

3) 412 Hz, 824 Hz   

4)  206 Hz, 824 Hz 

PART- B CHEMISTRY 
 

31. The spontaneous flow of heat is always  

1) unidirectional from higher temperature 

to lower temperature  

2) from high pressure to low pressure  

3) unidirectional from lower temperature 

to higher temperature  

4) from low pressure to high pressure 

32. Identify the correct statement regarding 

entropy :  

1) At absolute zero, the entropy of a 

perfectly crystalline substance is +ve.  

2) At absolute zero, the entropy of a 

perfectly crystalline substance is zero.  

3) At 0°C the entropy of a perfectly 

crystalline substance is taken to be zero.  

4)  At absolute zero of temperature the 

entropy of all crystalline substances is 

taken to be zero 

33. If  ‘s’ and ‘S’ are respectively solubility 

and solubility product of a sparingly 

soluble binary electrolyte, then 

1) S = s    

2)  s = S2    

3)  s = S ½     

4) s = ½ S 

34. Out of the following, the compound whose 

aqueous solution has highest pH is? 

1) NaCl   

2)  Na2CO3   

3)  NH4Cl   

4)  NaHCO3 

35. pH of a solution of HCl is 4.  The molarity 

of this solution is? 

1) 4   

2)  0.4    

3) 0.0001   

4)  0.04 

36. Two oxides of metal M contain 27.6% and 

30% oxygen respectively. If the formula of 

the first oxide is M3O4, find that of the 

second? 

1) M2O3.   

2)  M2O   

3) MO2.   

4) M3O2. 
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37. If uncertainly in position and momentum 

are equal, then uncertainly in velocity is : 

1) 𝟏𝟏
𝟐𝟐𝟐𝟐

 �𝒉𝒉
𝝅𝝅
         

2) � 𝒉𝒉
𝟐𝟐𝝅𝝅

 

3)  𝟏𝟏
𝟐𝟐

 �𝒉𝒉
𝝅𝝅
         

4) �𝒉𝒉
𝝅𝝅
 

38. Which of the following pair is not in order 

for boiling point for 14, 15,16 and 17 

group ? 

1) H2O > H2S   

2)  HF > HCl   

3)  CH4 > SiH4   

4)  NH3 > PH3 

39. Spontaneous adsorption of a gas on a solid 

surface is exothermic process because  

1) Enthalpy of the system increases.   

2) Entropy increases.  

3) Entropy decreases.  

4) free energy change increases 

40. Which one of the following compound is 

not a protonic acid? 

1) SO2(OH)2   

2)  B(OH)3  

3) PO(OH)3   

4)  SO(OH)2 

41. When KMnO4 act as an oxidizing agent 

and ultimately forms MnO4
2-, MnO2, 

Mn2O3 and Mn+2, then the number of 

electrons transferred in each case 

respectively is? 

1) 4,3,1,5  

2)  1,5,3,7  

3) 1,3,4,5  

4)  3,5,7,1 

42. Which one of the following arrangement 

represents increasing oxidation number of 

central atom? 

1) CrO2
- ,ClO3

-, CrO4
2- , MnO4 

2) ClO3
- ,CrO4

2-, MnO4
- , CrO2 

3) CrO2
- ,ClO3

-, MnO4
- , CrO4

2- 

4) CrO4
2- ,MnO4

-, CrO2
- , ClO3

- 

43. Elements of which of the following group 

of periodic table do not form hydrides? 

1) Group 7,8,9   

2)  group 13  

3) group 15,16,17  

4)  group 14 
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44. The radius of hydrated ions of alkali metals 

……….. down the group 

1) Decreases    

2)  increases  

3)  first increases then decreases    

4)  none of these 

45. Among the following oxides, the one 

which is most basic is? 

1) ZnO  

2)  MgO   

3) Al2O3   

4)  N2O5  

46. Among the fluride of alkali metals the 

lowest solubility of LiF in water is due to? 

1) Ionic nature of LiF 

2) High lattice enthalpy 

3) High hydration enthalpy of Li ion 

4) Low ionization enthalpy of Li atom 

47. Thermite is mixture of? 

1) Cr2O3 + Al2O3  

2)  Fe2O3 + Al   

3)  Fe2O3 + Al2O3   

4)  Al2O3 + 2Cr 

48. Electrophilic addition reactions proceed in 

two steps. The first step involves the 

addition of an electrophile. Name the type 

of intermediate formed in the first step of 

the following addition reaction. 

 H3C—HC = CH2 + H+→?  

1) 2°Carbanion  

2)  1° Carbocation   

3) 2° Carbocation   

4)  1° Carbanion 

49. Empirical formula of a compound is CH2O 

and its vapour density is 30. What is the 

molecular formula of compound ? 

1) C3H6O3    

2)  C2H4O2    

3) C2H4O    

4)  CH2O 

50. Which one of the following has most 

acidic hydrogen? 

1) Ethane   

2)  Ethene   

3) Ethyne   

4)  Benzene 

51. Calculate the molarity of a solution of 

ethanol in which mole fraction of ethanol 

is 0.040? 

1) 2.31M    

2)  0.213M   

3) 0.0213M   

4)  23.1M 
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52. Impure sample of ZnS contains 42.34% 

Zn. What is the percentage of pure ZnS in 

sample? 

1) 67%   

2)  63%    

3)  58%    

4)  37% 

53. In coming years, skin related disorders will 

be more common due to  

1) Pollutants of air  

2)  use of detergents  

3) water pollution  

4) depletion of ozone layer 

54. According to the Bohr Theory, which of 

the following transition in hydrogen atom 

will give rise to the least energetic photon? 

1) n = 6 to n = 1  

2)  n = 5 to n= 4   

3) n = 6 to n = 5  

4)  n = 5 to n = 3 

55. In OF2, number of bond pairs and lone 

pairs of electrons are respectively 

1) 2, 8    

2)  2, 6    

3) 2, 9    

4)  2, 10 

56. Which of the following does not exhibit 

zero entropy at absolute zero  

1) Benzene    
2)  Glass    
3) Pyridine    
4)  CCl4 

57. In which of the following molecule double 

bond possesses two pi space bond? 

1) S2    

2)  O2    

3)  C2    

4)  H2C = CH2 

58. Which of the following have bond order 3? 

1) O2
-     

2)  CN-     
3)  NO+    
4)  b and c 

59. In O2
- , O2 and O2

2-molecular species the 

total number of antibonding electrons 

respectively are 

1) 7, 6, 8    
2)  1, 0, 2     
3) 6, 6, 6    
4)  8, 6, 8 

60. In which molecules / ion have not all the 

equal bonds ? 

1) SF4  

2)  BF4
-  

3) XeF4  

4) SiF4 
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    PART – C : MATHEMATICS 

61. Two finite sets have m and n elements. The 

total number of subsets of the first set is 56 

more than  the total number of subsets of 

the second set.  The value of m and n are: 

1) 7,6        

2)  6,3      

3)   5,1       

4)   8,7 

62. Let A= {1,2,3………………….45} and R 

be the relation ‘is square of ‘on A. which 

of the following is    false?  

1) R= (1,1),(4,2),(9,3),(16,4),(25,5),(36,6)} 

2) Domain of R = {1,4,9,16,25,36} 

3) Range of R = { 1,2,3,4,5,6} 

4) at least one is false 

63. Given f(x) = log �𝟏𝟏+𝒙𝒙
𝟏𝟏−𝒙𝒙

 �and g(x) = 

𝟑𝟑𝒙𝒙+𝒙𝒙𝟑𝟑

𝟏𝟏+𝟑𝟑𝒙𝒙𝟐𝟐
 , then (fog)(x)  equals  

1) –f(x)     

2) 3f(x) 

3) [f(x)]3 

4) none of these  

64.  If �𝟏𝟏+𝒊𝒊
𝟏𝟏−𝒊𝒊�

𝒙𝒙
 = 1 ,then 

1) x = 2n+1 , where n is any positive 

integer  

2) x = 4n, where n is any positive integer  

3) x = 2n , where n is any positive integer  

4) x = 4n+1 , where n is any positive 

integer  

65. In the argand plane , all the complex 

numbers satisfying |𝒛𝒛 − 𝟒𝟒𝒊𝒊| + |𝒛𝒛 + 𝟒𝟒𝒊𝒊| = 

10 lie on  

1) straight line 

2) a circle 

3) an ellipse 

4) a parabola 
66. If the roots of the quadratic equation 

x2+px+q= 0 are tan30 and tan 15 

respectively then the value of 2+q-p is 

1) 2 

2) 3 

3) 0 

4) 1 
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67. If p(q-r)x2+q(r-p)x+r(p-q) = 0 has 

equal roots, then 2/q is equal to    

1) 𝟏𝟏
𝒑𝒑

+ 𝟏𝟏
𝒓𝒓
 

2) p+r 

3) 𝟏𝟏
𝒑𝒑

+ 𝒓𝒓 

4) p+𝟏𝟏
𝒓𝒓
 

68.    Let two numbers have A.M 9 and G.M. 4 

. Then these numbers are the roots of the 

equation  

1) x2+18x+16 =0 

2) x2-18x+16 = 0 

3) x2+18x-16 = 0 

4) x2-18x-16 = 0 

69.  If a1,a2,a3,…………..are in A.P. such 

that a1+a5+a10+a15+a20+a24= 225, 

then a1+a2+a3+a4………+a23+a24 is 

equal to  

1) 909 

2) 75 

3) 750 

4) 900 

70. log32,log62,log122 are in 

1) A.P 

2) G.P 

3) H.P 

4) A.P and G.P both 

71.  The solution of the equation            

4−𝑥𝑥+0.5 −7.2−𝑥𝑥  < 4, x∈R is 

1) (-2,∞) 

2) (2, ∞) 

3) (2,7
2
) 

4) none of these 

72. Total numbers of four digit odd numbers 

that can be formed using 0,1,2,3,5,7 are  

1) 216 

2) 375 

3) 400 

4) 720 

73. How many different words can be formed 

by jumbling the letters in the word 

‘MISSISSIPPI’ in which no two S are 

adjacent ? 

1) 8.6C4.7C4 

2) 6.7.8C4 

3) 6.8.7C4 

4) 7.6C4.8C4    
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74.  If    nCr-1 = 36 , nCr= 84 , nCr+1 =126 , 
then r is equal to  

1) 1   

2) 2 

3) 3 

4) none of these 

75. 23𝑛𝑛 −7n−1 is divisible by  

1) 64 

2) 36 

3) 49 

4) 25 

76. The term independent of y in the expansion 

of   �𝑦𝑦
1
6 − 𝑦𝑦

−1
3 �

9
 is 

1) 84   

2) 8.4 

3) -0.84 

4) -84 

77. If the coefficient of 𝑥𝑥7 in (ax2+ 1
𝑏𝑏𝑥𝑥

)P

11  

and the coefficient of x-7 in (ax - 1
𝑏𝑏𝑥𝑥2)11 

are equal, then ab is equal to  

1) 1 

2) 2 

3) 3 

4) 4  

 

78. Period of sin2𝜃𝜃 is 

1) 𝜋𝜋2 
2) 𝜋𝜋 
3) 2𝜋𝜋 
4) 𝜋𝜋

2
 

79. If sin𝐴𝐴 + sin𝐵𝐵 = 𝑎𝑎 and cos𝐴𝐴 + cos𝐵𝐵 =

𝑏𝑏, then cos(𝐴𝐴 + 𝐵𝐵) is equal to 

1) 𝑎𝑎2+𝑏𝑏2

𝑏𝑏2−𝑎𝑎2 

2) 2𝑎𝑎𝑏𝑏
𝑎𝑎2+𝑏𝑏2 

3) 𝑏𝑏2−𝑎𝑎2

𝑎𝑎2+𝑏𝑏2 

4) 𝑎𝑎2−𝑏𝑏2

𝑎𝑎2+𝑏𝑏2 

80. Value of  
𝑠𝑠𝑖𝑖𝑛𝑛 220+𝑐𝑐𝑐𝑐𝑠𝑠 420
𝑠𝑠𝑖𝑖𝑛𝑛 420+𝑐𝑐𝑐𝑐𝑠𝑠 220

 is 

1) 1 

2) 2 

3) ½ 

4) none of these  

81. If cos𝐴𝐴 = ¾ , then 32sin�𝐴𝐴
2

 � sin�5𝐴𝐴
2
� 

is equal to 

1) 7 

2) 8 

3) 11 

4) none of these   
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82. The number of solutions of  sinex = x+1
𝑥𝑥
 is  

1) zero 

2) one 

3) two 

4) none of these 

83. A person standing on bank of the river 

observes that the angle subtended by a tree 

on the   opposite bank is 60° and when he 

retires 40 metres from the bank, he finds 

the angle of elevation as 30°. Then the 

breadth of the river is 

1) 20m 

2) 30m 

3) 40m 

4) 60m 

84. If a = 16, b = 24, c = 20 , then cos 𝐵𝐵
2

  is 

equal to  

1) 3
4
 

2) 1`
4

 

3) ½  

4) 1
3
 

85. A straight line through the point A(3,4) is 

such that its intercept between the axes is 

bisected  at A. its equation is  

1) 4x+3y= 24 

2) 3x+4y = 25 

3) x + y = 7 

4) 3x − 4y+7= 0 
86.  If the foot of the perpendicular from the 

origin to a straight line is at the point (3,-4) 

, then the equation of the line is  

1) 3x-4y= 25 

2) 3x-4y+25=0 

3) 4x+3y-25 =0 

4) 4x-3y+25 = 0 

87. The point (0,8
3
),(1,3) and (82,30) are the 

vertices of  

1) an acute angled triangle 
2) an isosceles triangle 
3) an obtuse angled triangle  
4) none of these 

88.  The angle between the pair of the lines 

2x2 + 5xy + 2y2 + 3x + 3y + 1= 0 is   

1) cos-1(4
5
  )     

2) tan-1(4
5
  ) 

3)  0 

4)  𝜋𝜋
2
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89. A man running a race course notes that the 

sum of the distances of two flag posts from 

him is always 10 metres and the distance 

between the flag posts is 8 metres. The 

area of the path he encloses in square 

metres is  

1) 15𝜋𝜋 

2) 12𝜋𝜋 

3) 18𝜋𝜋 

4) 8𝜋𝜋 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

90. If the line x + y −1= 0 touches the 

parabola y2 = kx, then the value of k is  

1) 4 

2) -4 

3) 2 

4) -2  
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