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[ PHYSICS ] 

1. A rod of length L is sliding on a frictionless 
surfaces as shown in the figures. Velocity of end A is 
4 m/s along the wall. Find the velocity of end B, 
when and B makes 30° with wall PQ 

 

(1) 8 m/s 

(2) s/m32  

(3) m/s34  

(4) m/s
3

4  

2. In the given figure, the angle of inclination of the 
inclined plane is 30°. Find the horizontal velocity V0 
so that the particle hits the inclined plane 
perpendicularly.  

 

(1) 
5
gH2V0 

  
(2) 

7
gH2V0   

(3) 
5

gHV0   

(4) 
7

gHV0   

3. A particle is thrown at an angle  in vertical plane 
and it passes through the point P as shown. If  = 45° 
and  = 37°, then angle of projection is 

 

(1) 







2
1

tan 1

  
(2) 








4
7

tan 1  

(3) 







3
2

tan 1

  
(4) 








4
1

tan 1  

4. Two blocks A and B of masses 4 kg and 5 kg 
respectively are arranged above one another as 
shown. If F = 40 N, then (g = 10 m/s2) 

 

(1) Acceleration of A is 5 m/s2 

(2) Friction force on A is 20 N 

(3) Net frictional force on B is zero 

(4) All of these 
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5. A block of mass m = 1 kg is suspended at 
equilibrium by a light spring of spring constant k = 
200 N/m and two light strings. If springs is elongated 
by 10 cm in the position shown, then 

 

(1) Tension T1 is N310  

(2) N 35 is T Tension 1  

(3) N 35 is T Tension 2  

(4) All of these 

6. Under simultaneous action of two forces, a 
stationary particles starts moving parallel to a vector 

ĵî  . If one of the force is N)k̂ĵî3(    and the other 

has smallest possible magnitude, find the other 
force: 

(1) N)k̂ĵî2(     

(2) N)k̂ĵî(    

(3) N)k̂ĵî(      

(4) N)k̂ĵî2(    

 

7. In the setup shown, blocks of masses 3m and 2m 
are placed on a frictionless horizontal ground and 
the free end P of the thread is being pulled by a 
constant force F. Find acceleration of the free end P: 

 

(1) F/(5m)   

(2) 2F/m 

(3) 3F/m   

(4) 5F/m 

8. In the arrangement shown, if the blocks A and B 
do not slide over the bigger block C, then 

 

(1) Minimum value of F is 33.3 N 

(2) Maximum value of F is 65 N 

(3) Minimum acceleration of C is 7.5 m/s2 

(4) None of these 
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9. In the arrangement shown. Pulleys and string are 
light and frictionless, then select the correct 
statement (s) (g = 10 m/s2) 

 

(1) Acceleration of block A is 2m/s
11
10  upwards 

(2) Acceleration of block B is 2m/s
11
50  

(3) Tension in string is N
11

120  

(4) All of these 

10. A small block is sliding on a frictionless inclined 
plane that is moving upward with a constant 
acceleration. If the block remains at a level height, 
what is the acceleration of the inclined plane? 
Acceleration due to gravity is g: 

 

(1) g tan  (2) g cot 

(3) g 2sin   (4) g 2tan  

11. In the setup shown, a block is placed on a 
frictionless floor, the cords and pulleys are ideal and 
each spring has stiffness k. The block is pulled away 
from the wall. How far will the block shift, while the 
pulling force is increased gradually from zero to a 
value F? 

 

(1) 
k5
F2    (2) 

k3
F10  

(3) 
k9
F8    (4) 

k9
F10  

12. If the velocity of the motorcycle  is constant, 
then determine the velocity of the mass as a 
function of x. Given that ends P and R are coincident 
on Q when x = 0: 

 

(1) 
22 xH

x



   (2) 


x

xH 22
 

(3) 
x
xH 22


   (4) 2

22

)x(
xH


  
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13. In the arrangement shown, pulley and string are 
ideal friction is absent. The acceleration of centre of 
mass is (g = 10 m/s2) 

 

(1) 2m/s
2

35  

(2) 2m/s
3

510  

(3) 2m/s
10

53  

(4) 2m/s
9

510  

14. Block A in the figure is released from the rest 
when the extension in the spring is 0x . The 

maximum downward displacement of the block: 

 

(1) 0x
k2

Mg
   

(2) 0x
k2

Mg
  

(3) 0x
k
Mg2

    

(4) 0x
k
Mg2

  

15. A vehicle of mass M is accelerated on a 
horizontal frictionless road under a force changing 
its velocity from u to v in distance s. A constant 
power P is given by the engine of the vehicle, then: 

(1) v = 
2/1

2u
M2
PS3





    

(2) v = 
2/1

2u
M3
PS2





   

(3) v = 
3/1

3u
M
PS3





    

(4) v = 
3/1

3u
M2
PS3





   

16. The deceleration experienced by a moving motor 
boat, after its engine is cut-off is given by dv/dt = 

3kv , where k is constant. If 0v  is the magnitude of 

the velocity at cut-off, the magnitude of the velocity 
at a time t after the cut-off is: 

(1) 2/v0   

(2) v 

(3) kt
0ev    

(4) 
1ktv2

v
2
0

0


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17. Two particles A and B start moving due to their 
mutual interaction only. If at any time ‘t’, Aa


 and Ba


 

are their respective accelerations, Av


 and Bv


 are 

their respective velocities and upto that time AW  

and BW  are the work done on A and B respectively 
by the mutual force, Am  and Bm  are their masses 

respectively, then which of the following is always 
correct: 

(1) BA vv


  = 0   

(2) BBAA vmvm


  = 0 

(3) BA WW   = 0  

(4) BA aa


  = 0 

18. In an elastic collision: 

(1) Only KE of system is conserved 

(2) Only momentum is conserved 

(3) Both KE and momentum are conserved 

(4) Neither KE nor momentum is conserved 

19. The figure shows a hollow cube of side ‘a’ of 
volume V. There is a small chamber of volume V/4 in 
the cube as shown. This chamber is completely filled 
by m kg of water. Water leaks through a hole H. 
Then the work done by gravity in this process 
assuming that the complete water finally at the 
bottom of the cube is: 

 

(1) 
2
1  mg a  

(2) 
8
3  mg a 

(3) 
8
5  mg a 

(4) 
8
1  mg a 

20. A balloon having mass ‘m’ is filled with gas and is 
held in hands of a boy. Then suddenly it get released 
and gas start coming out of it with a constant rate. 
The velocities of the ejected gases is also constant 2 
m/s with respect to the balloon. Find out the velocity 
of the balloon when the mass of gas is reduced to 
half: 

(1)  n2   

(2) 2  n 4 

(3) 2  n2  

(4) None of these 
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[ CHEMISTRY ] 

21. V vs. T curves at different pressures P1 and P2 for 
fixed amount of an ideal gas are shown below. 

Which one of the following is correct? 

 

(1) P1 > P2   

(2) P1 < P2 

(3) P1 = P2 

(4) Relation between P1 and P2 depends on the gas. 

22. When 2 g of gas A is introduced into an 
evacuated flask kept at 25°C, the pressure was found 
to be 1 atmosphere. If 3 g of another gas B is then 
added to the same flask, the pressure becomes 1.5 
atm. Assuming ideal behaviour, the ratio of 
molecular weights (MA : MB) is  

(1) 1:3    (2) 3:1  

(3) 2:3    (4) 3:2  

23. Find the value of wave number v  in terms of 
Rydberg's constant, when transition of electron 
takes place between two levels of He+ ion whose 
sum is 4 and difference is 2.  

(1) 
9
R8

   
(2) 

9
R32  

(3) 
4
R3

   
(4) None of these 

24. Photoelectric emission is observed from a 
surface for frequencies v1 and v2 of the incident 
radiation (v1 > v2). If the maximum kinetic energies of 
the photoelectrons in the two cases are in the ratio 1 
: k then the threshold frequency v0 is given by:  

(1) 
1k
vv 12




  
(2) 

1k
vv k 21


  

(3) 
1k
vv k 12




  
(4) 

k
vv 12   

25. Successive ionisation energies of an element 'X' 
are given below (in Kcal) 

IP1 IP2 IP3 IP4 
165 195 556 595 
Electronic configuration of the element 'X' is:- 

(1) 1s2 , 2s22p6 , 3s2 3p2  

(2) 1s2 , 2s1 

(3) 1s2 , 2s22p2  

(4) 1s2 , 2s22p6 , 3s2 

26. A molecule XY2 contains two σ , two π -bonds 
and one lone pair of electron in the valence shell of 
X. The arrangement of lone pair as well as bond pairs 
is : 

(1) square pyramidal 

(2) linear 

(3) trigonal planar 

(4) Unpredictable 



                                                                    (Space for Rough Work)                                                     Page No._8 
 

 

27. Which of the following orbital combination can 
not from π -bond ? 

(1) xx pp   sideways overlapping 

(2) yyx pd 22 
 sideways overlapping 

(3) xyxy dd   sideways overlapping 

(4) yyz pd  sideways overlapping 

28. Aqueous solutions of two compounds M1 – O – H 
and M2 – O – H are prepared in two different 
beakers. If, the electronegativity of M1 = 3.4, M2 = 
1.2, O = 3.5 and H = 2.1, then the nature of two 
solutions will be respectively : 

(1) acidic, basic  (2) acidic, acidic 

(3) basic, acidic  (4) basic, basic 

29. If the aufbau principle had not been followed, Ca 
(Z= 20) would have been placed in the : 

(1) s-block  (2) p-block 

(3) d-block  (4) f-block 

30. A volume of 50 ml of ’20 vol’ H2O2 solution is 
mixed with 50 ml of ’10 vol’ H2O2 solution. The 
volume strength of the resulting solution is (assume 
neither expansion nor contraction in volume of 
solution, on mixing)  

(1) ’30 vol’ 

(2) ’10 vol’ 

(3) ’15 vol’ 

(4) ’22.5 vol’ 

31. If the ratio of mole fractions of solute and 
solvent is unity, then the mass percent of solute is 
(Molar masses of solute and solvent are X and Y, 
respectively) 

(1) 50% 

(2) %100 
YX

Y



 

(3) 
Y
X

 mass percent of solvent 

(4) 
X
Y mass percent of solvent 

32. The wavelengths of the first Lyman lines of 
hydrogen, He+ and Li2+ ions are 321 λ ,λ ,λ . The ratio 

of these wavelengths is 

(1) 1 : 4 : 9 

(2) 9 : 4 : 1 

(3) 36 : 9 : 4 

(4) 6 : 3 : 2  

33. A human patient suffering from a duodenal ulcer 
may show a concentration of HCl of 80 × 10−3 molar 
in gastric juice. If his stomach receives 3 L of gastric 
juice per day, how much medicine (antacid syrup) 
containing 2.6 g of Al(OH)3 per 100 ml must he 
consumes per day to neutralize the acid? 

(1) 27 ml 

(2) 80 ml 

(3) 240 ml 

(4) 120 ml 
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34. The empirical formula of an organic gaseous 
compound containing carbon and hydrogen is CH2. 
The volume occupied by certain mass of this gas is 
exactly half of the volume occupied by the same 
mass of nitrogen gas under identical conditions. The 
molecular formula of the organic gas is 

(1) C2H4   (2) CH2 

(3) C6H12   (4) C4H8 

35. A sample of air contains only N2, O2 and H2O. It is 
saturated with water vapour and pressure is 640 
torr. The vapour pressure of water is 40 torr and the 
molar ratio of N2:O2 is 3:1. The partial pressure of N2 
in the sample is 

(1) 540 torr  (2) 900 torr 

(3) 1080 torr  (4) 450 torr 

36. There are three elements A, B and C. Their 
atomic number are Z1, Z2 and Z3 respectively. If Z1 – 

Z2 = 2 and 2Z
2

ZZ
3

21 
 and the electronic 

configuration of element A is [Ar]3d6 4s2, then 
incorrect order of magnetic momentum is/are. 

(1) B+ > A2+ > C2+ 

(2) A3+ > B2+ > C 

(3) B > A > C2+ 

(4) B = A3+ > C3+ 

37. The first ionization energy of first atom is greater 
than that of second atom, whereas reverse order is 
true for their second ionization energy. Which set of 
elements is in accordance to above statement? 

(1) C , B 

(2) P , S 

(3) Be , B 

(4) All of these 

38. If P to T are second period p-block elements then 
which of the following graph show correct relation 
between valence electrons in P2 to T2 (corresponding 
molecules) and their bond order is : 

(1)  

(2)  

(3)  

(4)  
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39. The hybridization of central atoms of compounds 
A, B, C and D are sp3 d, sp3, sp2 and sp respectively. If 

compounds A and D have same shape like 
3I  and 

compounds B and C have same shape like water 
molecule. Then calculate value of “P + Q + R + S”, 
where P, Q, R and S are number of lone pairs on 
central atoms of compounds A, B, C and D 
respectively. 

(1) 5   (2) 6 

(3) 4   (4) 3 

40. If Heg  of A+ (g) = - x kJ/mol, Heg  of A(g) = - y 

kJ/mol and ionisation H of A+ (g) = + z kJ/mol, then H  

for the process : A– (g)   A2+ (g), is 

(1) (x + y + z) kJ/mol (2) (z - x + y) kJ/mol 

(3) (x + y - z) kJ/mol (4) (x - y + z) kJ/mol 

[ MATHEMATICS ] 

41. Number of real solutions of the equation x2 + 3 
|x| + 2 = 0 is : 

(1) 0   (2) 1 

(3) 2    

(4) 4 

42. If roots of the equation (m – 2) x2 – ( 8 – 2m) x – 
(8 – 3m) = 0 are opposite in sign, then number of 
integral value(s) of m is/are : 

(1) 0    

(2) 1 

(3) 2    

(4) more than 2 

43. If graph of the quadratic y = ax2 + bx + c is given 
below :  

 

then : 

(1) a < 0, b > 0, c > 0 (2) a < 0, b > 0, c < 0 

(3) a < 0, b < 0, c > 0 (4) a < 0, b < 0, c < 0 

44. A = {, {}}, then P(A) is 

(1) {, {}}  

(2) {, {}, {{}}} 

(3) {, {}, {{}}, {, {}}}  

(4) {} 

45. The sum of all the solutions in [0, 4] of the 

equation tan x + cot x + 1 = cos 





 

4
π

x is 

(1) π3    (2) 2/π  

(3) 2/π 7   (4) π 4  

46. The domain of f (x) = (x2 −1)−1/2 is 

(1) (−∞,−1)∪(1, ∞)  (2) (−∞,−1]∪(1, ∞) 

(3) (−∞,−1]∪[1, ∞)  (4) None of these 
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47. The domain of the function x|x|/1y  is 

(1) (−∞,0)   (2) (−∞,0] 

(3) (−∞,−1)   (4) (−∞,∞) 

48. The total number of solutions of loge |sin x| = - x2 
+ 2x in [0, π ] is equal to  

(1) 1   (2) 2 

(3) 4   (4) none of these 

49. The total number of solutions of sin {x} = cos {x} 
(where { . } denotes the fractional part) in [0, 2 π ] is 
equal to : 

(1) 5   (2) 6 

(3) 8   (4) none of these 

50. The number of real roots of 3x + 4x + 5 x − 6 x = 0 
is/are 

(1) Two   (2) More than two 

(3) One  

(4) Equation does not have any real root 

51. The number of solutions of logsinx 2tanx > 0 in the 

interval 







2
π

 ,0 is 

(1) 0  

(2) 1 

(3) 2  

(4) 3 

52. If the complete set of value of x satisfying |x – 1| 
+ |x – 2| + |x – 3|   6 is ) [b,  a] ,(  , then a + b 
= : 

(1) 2   (2) 3 

(3) 6   (4) 4 

53. The set of all x in 





 

2
π

 ,
2
π satisfying |4 sin x – 

1| < 5  is given by 

(1) 





  

10
π3

,
10
π

  
(2) 






  

10
π3

,
10
π  

(3) 





   

10
π3

10
π

  
(4) None of these 

54. The number of integers satisfying the inequality 

x
1

6x
x




is : 

(1) 7 

(2) 8 

(3) 9 

(4) 3 

55. For x R, the expression 
c3x4x

cx2x
2

2


 can take all 

real values if c  : 

(1) (1, 2) 

(2) [0, 1] 

(3) (0, 1) 

(4) ( - 1, 0) 
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56. The number of ordered pairs which satisfy the 
equation x2 + 2x sin (xy) + 1 = 0 are  

])π 2 ,0[y where(   

(1) 1 

(2) 2 

(3) 3 

(4) 0 

57. If R  δ ,γ ,β ,α   satisfy  

       
δγβα

1δ1γ1β1α 2222




= 4. 

If biquadratic equation a0x4 + a1x3 + a2x2 + a3x + a4 = 0 

has the roots 
















 1

γ
1β ,1

β
1α ,  







 






  1

α
1

δ ,1
δ
1

γ . Then the value of a2 / a0  is : 

(1) 4 

(2)  - 4 

(3) 6 

(4) none of these 

 

 

 

 

 

 

58. If X and Y are two subsets of the universal set U 
and X denotes the complement of X, then 

 X (X Y) is equal to 

(1) X    (2) Y  

(3)     (4) U 

59. In a class of 60 students, 30 students like 
Mathematics, 25 like Science and 15 like both. Then, 
the number of students who like either Mathematics 
or Science is 

(1) 30  

(2) 40  

(3) 45  

(4) 50 

60. The value of CCC C )CB(A  )C B  A(  is 

(1) (B CC )  

(2) (A  BC  CC)  

(3) (B C )  

(4) ( A B C ) 


