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MATHEMATCS 
 
1. Let R be set of points inside a rectangle of sides a and b (a, b > 1) with two sides along 

the positive direction of X-axis and Y-axis, then 

 (A)   R x, y :0 x a,0 y b      (B)   R x, y :0 x a,0 y b       

 (C)   R x, y :0 x a,0 y b      (D)   R x, y :0 x a,0 y b      

2. If set  A 1,3,5,7,9 and set  B 2,3,5,7,11 then A B is equal to 

 (A) {3, 5, 7} (B) {1, 2} (C) {9, 11} (D) {1, 2, 9, 11} 

3. cos 24° + cos 55° + cos 125° + cos 204° = 

 (A) – 1   (B) 0   (C) 1   (D) 2 

4. The expression tan A cot A
1– cot A 1– tan A

 can be written as 

 (A) sin A cos A + 1  (B) sec A cosec A + 1  

 (C) tan A + cot A  (D) sec A + cosec A 

5. Let two numbers have arithmetic mean 9 and geometric mean 4. Then these numbers are 

the roots of the quadratic equation:   

 (A) 2 18 16 0x x       (B) 2 18 16 0x x       

 (C) 2 18 16 0x x       (D) 2 18 16 0x x    
6. If the sum of the three numbers in A.P. is 24 and their product is 440, then common 

difference of the A.P. can be   

 (A) 3   (B) 2   (C) 5   (D) –5 

 



NSAT – 2021                    Class XI-PCM (1P) 

Space for rough work 
 
 
 
 
 
 
 
 
 
 
 
 

 NARAYANA IIT/NEET/FOUNDATIONS ACADEMY 4 
 

7. The distance between the lines 3x + 4y = 9 and 6x + 8y + 15 = 0 is  

 (A) 3
10

 (B) 33
10

 (C) 33
5

 (D) None of these 

8. If 
4 3 3

2 2x 1 x k

x 1 x kLim Lim
x 1 x k 

 


 
, find the value of k. 

 (A) 8/3 (B) 7/3 (C) 5/3 (D) 3/2 

9. The number of real solutions of 2

1x
x 4




 = 2 – 2

1
x 4

 is 

 (A) 0   (B) 1   (C) 2   (D) infinite 

10. For all complex numbers z of the form 1 ,i R   , if 2z x iy  , then 

 (A) 2 4 2 0y x    (B) 2 4 4 0y x    (C) 2 4 4 0y x    (D) 2 4 2 0y x    

11. Let                 3,3 , 5,5 , 9,9 , 12,12 , 5,12 , 3,9 , 3,12 , 3,5R  be a relation on the set

 3,5, 9,12A  . Then, R is:  

 (A) R does not have an inverse  (B) R is not a one to one function 

 (C) R is an onto function  (D) R is not a function 

12. The mean age of 25 teachers in a school is 40 years. A teacher retires at the age of 60 

 years and a new teacher is appointed in his place. If now the mean age of the teachers in 

 this school is 39 years, then the age (in years) of the newly appointed teacher is: 

 (A) 25 (B) 30 (C) 35   (D) 40 

13. The mean of 5 observations is 5 and their variance is 124. If three of the observations 

 are 1, 2 and 6, then the mean deviation from the mean of the data is: 

 (A) 2.5 (B) 2.6 (C) 2.8   (D) 2.4 
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PHYSICS 
 
14. At a metro station, a girl walks up a stationary escalator in time t1. If she remains 

 stationary on the escalator, then the escalator take her up in time t2. The time taken by 

 her to walk up on the moving escalator will be 

 (A)  1 2

2
t t

 (B)
 

1 2

2 1

t t
t t

  (C)
 

1 2

2 1

t t
t t

 (D) 1 2t t  

15. The displacement of a body along X-axis depends on time as 1x t  . Then the 

 velocity of body 

 (A) increases with time   (B) decreases with time 

(C) independent of time   (D) None of these 

16. In the figure shown, a person wants to raise a block lying on the ground to a height h. 

 In both the cases, if time required is the same, then in which case he has to exert more 

 force. Assume pulleys and strings are light. 

 
 (A) (i)       (B) (ii)     

 (C) Same in both     (D) Cannot be determined 

17. A block of mass m is placed on a smooth plane inclined at an angle  with the horizontal. 

 The force exerted by the plane on the block has a magnitude 

 (A) mg (B) secmg    (C) cosmg   (D) sinmg   
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18. An object of mass m is tied to a string of length L and a variable horizontal force is 

 applied to it which starts at zero and gradually increases until the string makes an angle θ 

 with the vertical. Work done by the force F is: 

 
 (A)  1 sinmgL       (B)mgL    

 (C)  1 cosmgL       (D)  1 cosmgL   

19. A stone tied to string of length l is whirled in a vertical circle with the other end of the 

 string as the centre. At a certain instant of time, the stone is at its lowest position and has 

 a speed u. The magnitude of the change in velocity as it reaches a position, where the 

 string is horizontal (g being acceleration due to gravity) is: 

 (A)  22 u gl     (B) 2u gl    

 (C) 2 2u u gl      (D) 2gl  

20. In a one dimensional collision between two identical particles A and B, B is stationary 

 and A has momentum  before impact. During impact, B gives an impulse J to A. Then, 

 coefficient of restitution between the two is 

 (A) 2 1J


     (B) 2 1J


  

 (C) 1J

     (D) 1J


  
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21. The moment of inertia of a solid sphere about its tangential axis. 

 (A) 22
5

MR     (B) 27
5

MR    

 (C) 22
3

MR     (D) 25
3

MR   

22. The moment of inertia of a uniform cylinder of length l and radius R about its 

perpendicular bisector is I. What is the ratio l/R such that the moment of inertia is 

minimum? 

 (A) 3
2

    (B) 1 

 (C) 3
2

    (D) 3
2

 

23. From a solid sphere of mass M and radius R, a cube of maximum possible volume is cut. 

Moment of inertia of cube about an axis passing through its centre and perpendicular to 

one of its faces is  

 (A) 
2

32 2
MR


    (B) 

24
9 3
MR


   

 (C) 
2

16 2
MR


    (D) 

24
3 3
MR


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24. A solid sphere of radius R has moment of inertia I about its geometrical axis. It is melted 

into a disc of radius r and thickness t. If it’s moment of inertia about the tangential axis 

(which is perpendicular to plane of the disc), is also equal to I, then the value of r is equal 

to 

 

 (A) 2
15

R     (B) 2
5

R   

 (C) 3
15

R     (D) 3
15

R  
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CHEMISTRY 

 
25. The equivalent weight of 4MnSO is M/2 when it change into 

 (A) 4KMnO  (B) 2 4K MnO   (C) 2MnO  (D) MnO  

26. Molecular mass of a compound having empirical formula 2 5C H O is 90. Molecular 

formula is: 

 (A) 2 5C H O  (B) 3 6 8C H O  (C) 4 10 2C H O  (D) 5 14C H O  

27. Principal, azimuthal and magnetic quantum are respectively related to 

 (A) shape, size and orientation   (B) size, shape andorientation 

 (C) size,orientation and shape    (D) None of these 

28. Consider the following sets of quantum numbers: 

 n l m s 

(i) 3 0 0 +1/2 

(ii) 2 2 1 +1/2 

(iii) 4 3 – 2 – 1/2 

(iv) 1 0 – 1 – 1/2 

(v) 3 2 3 +1/2 
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 Which of the given sets of quantum number is possible?  

 (A) (i), (ii), (iii) and (iv)   (B) (ii), (iii) and (v)  

 (C) (i) and (iii)    (D) (ii), (iii) and (iv) 

29. The correct order of positive electron gain enthalpy  eg H of the halogen atom is 

 (A) F < Cl < Br < I    (B) Cl < F < Br < I   

 (C) I < Br < Cl < F    (D) Cl < Br < I < F 

30. Which of the following has the largest ionic radius? 

 (A) Na  (B) Cs   (C) Li   (D) Mg  

31. The pair having similar geometry is 
 (A) 3 3,PCl NH     (B) 2 2,BeCl H O  

 (C) 4 3, BHCH     (D) 5 5,IF PF  

32. Which of the following hybridization corresponds to trigonal bipyramidal geometry? 

  (A) sp3 (B) sp2  (C) sp2d (D) sp3d 
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33. The paramagnetic property of the oxygen molecule is due to the presence of unpaired 

 electrons present in  

 (A)  12 xp and  1* 2 xp   (B)  12 xp and  12 yp  

 (C)  1* 2 yp and  1* 2 xp   (D)  1* 2 yp and  12 yp  

34. The oxidation number of chromium, in potassium dichromate   2 2 7K Cr O , is 

 (A) + 2    (B) + 6 

 (C) + 4    (D) + 8 

35. Bond angle in H2O2 is 

 (A) 97°    (B) 91° 

 (C) 94.8°    (D) 99.8° 
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