
 

 

 

 

 

 

 

 

Directions: (Qs. 1 – 2): Read the following information and answer the two items that follow: 

Let 
tan 3𝐴

tan 𝐴
= 𝐾, where tan A  0 and K  1/3. 

1. What is 𝑡𝑎𝑛2𝐴 equal to? 

(a) 
𝐾+3

3𝐾−1
   (b) 

𝐾−3

3𝐾−1
   (c) 

3𝐾−3

𝐾−3
   (d) 

𝐾+3

3𝐾+1
  

2. For real values of tan A, K cannot lie between 

(a) 1/3 and 3      (b) ½ and 2 

(c) 1/5 and 5      (d) 1/7 and 7 

3. If tan 𝜃 =
cos 17°−sin 17°

cos 17°+sin 17°
 , then what is the value of 𝜃? 

(a) 0°   (b) 28°   (c) 38°    (d) 52° 

4. A and B are positive acute angles such that                                                                              

cos 2𝐵 = 3𝑠𝑖𝑛2𝐴 𝑎𝑛𝑑 3 sin 2𝐴 = 2 sin 2𝐵. What is the value of (A + 2B)? 

(a) 𝜋 6⁄   (b) 𝜋 4⁄    (c) 𝜋 3⁄    (d) 𝜋 2⁄  

5. What is sin 3𝑥 + cos 3𝑥 + 4 𝑠𝑖𝑛3𝑥 − 3 sin 𝑥 + 3 cos 𝑥 − 4 𝑐𝑜𝑠3𝑥 equal to? 

(a) 0  (b) 1   (c) 2 sin 2x   (d) 4 cos 4x 

6. The value of ordinate of the graph of y = 2 + cos x lies in the interval 

(a) [0, 1]  (b) [0, 3]  (c) [–1, 1]   (d) [1, 3] 

7. What is the value of 8 cos 10° ∙ cos 20° ∙ cos 40°? 

(a) tan 10°  (b) cot 10°   (c) cosec 10°   (d) sec 10° 

8. What is the value of cos 48° − cos 12°? 

(a) 
√5−1

4
  (b) 

1−√5

4
   (c) 

√5+1

2
   (d) 

1−√5
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9. The value of x, satisfying the equation logcos 𝑥 sin 𝑥 = 1, where 0 < 𝑥 <
𝜋

2
 , is 

(a) 𝜋 12⁄   (b) 𝜋 3⁄    (c) 𝜋 4⁄    (d) 𝜋 6⁄  

10. What is cot 2𝑥 cot 4𝑥 − cot 4𝑥 cot 6𝑥 − cot 6𝑥 cot 2𝑥 equal to? 

(a) –1  (b) 0    (c) 1    (d) 2 

11. If tan 𝑥 = −
3

4
 and x is in the second quadrant, then what is the value of sin 𝑥 . cos 𝑥? 

(a) 6/25 (b) 12/25  (c) –6/25  (d) –12/25 
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12. What is the value of the following?  

𝑐𝑜𝑠𝑒𝑐 (
7𝜋

6
) sec (

5𝜋

3
) 

(a) 4/3  (b) 4    (c) –4    (d) −
4

√3
 

13. What is the value of the following?  

tan 31° tan 33° tan 35° … tan 57° tan 59° 

(a) –1  (b) 0   (c) 1    (d) 2 

14. What is the value of the following? 

(sin 24° + cos 66°)(sin 24° − cos 66°) 

(a) –1  (b) 0    (c) 1    (d) 2 

15. What is (1 + cot 𝜃 − 𝑐𝑜𝑠𝑒𝑐 𝜃)(1 + tan 𝜃 + sec 𝜃) equal to? 

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

16. What is 
1+𝑡𝑎𝑛2𝜃

1+𝑐𝑜𝑡2𝜃
− (

1−tan 𝜃

1−cot 𝜃
)

2

 equal to? 

(a) 0    (b) 1    (c) 2 tan    (d) 2 cot  

17. If 7 sin 𝜃 + 24 cos 𝜃 = 25, then what is the value of (sin 𝜃 + cos 𝜃)? 

(a) 1    (b) 26/25   (c) 6/5    (d) 31/25 

18. If 3 cos 𝜃 = 4 sin 𝜃, then what is the value of tan(45° + 𝜃) ? 

(a) 10    (b) 7    (c) 7/2    (d) 7/4 

19. If tan A = 1/7, then what is cos 2A equal to? 

(a) 24/25   (b) 18/25  (c) 12/25  (d) 6/25 

20. Let 4 𝑠𝑖𝑛2𝑥 = 3, where 0 ≤ 𝑥 ≤ 𝑝. What is tan 3x equal to? 

(a) –2    (b) –1    (c) 0    (d) 1 

21. Consider the following statements in respect of the roots of the equation                                     

 𝑥3 − 8 = 0: 

A. The roots are non-collinear. 

B. The roots lie on a circle of unit radius. 

Which of the above statements is/are correct? 

(a) A only      (b) B only 

(c) Both A and B    (d) Neither A nor B 

22. Let the equation sec x . cosec x = p have a solution, where p is a positive real number. 

What should be the smallest value of p? 

(a) ½    (b) 1    (c) 2    (d) Does not exist 

23. For what value of q, where 0 < 𝑞 <
𝜋

2
, does sin 𝑞 + sin 𝑞 cos 𝑞 attain maximum 

value? 

(a) 𝜋 2⁄   (b) 𝜋 3⁄    (c) 𝜋 4⁄    (d) 𝜋 6⁄  

24. Let ABC be a triangle. If cos 2𝐴 + cos 2𝐵 + cos 2𝐶 = −1 then which one of the 

following is correct? 

(a) sin 𝐴 sin 𝐵 sin 𝐶 = 0    (b) sin 𝐴 sin 𝐵 cos 𝐶 = 0 

(c) cos 𝐴 sin 𝐵 sin 𝐶 = 0    (d) cos 𝐴 cos 𝐵 cos 𝐶 = 0 



25. If sin  and cos  are the roots of the equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, then which one of 

the following is correct? 

(a) 𝑎2 + 𝑏2 − 2𝑎𝑐 = 0    (b) −𝑎2 + 𝑏2 + 2𝑎𝑐 = 0 

(c) 𝑎2 − 𝑏2 + 2𝑎𝑐 = 0   (d) 𝑎2 + 𝑏2 + 2𝑎𝑐 = 0 

26. What is the period of the function 𝑓(𝑥) =  ln(2 + 𝑠𝑖𝑛2)? 

(a) 
𝜋

2
    (b) p    (c) 2p    (d) 3p 

27. If sin(𝐴 + 𝐵) = 1 and 2 sin(𝐴 − 𝐵) = 1, where 0 < 𝐴, 𝐵 <
𝜋

2
 then what is                                

tan A : tan B equal to? 

(a) 1 : 2   (b) 2 : 1   (c) 1 : 3   (d) 3 : 1 

28. Let sin 𝑥 + sin 𝑦 = cos 𝑥 + cos 𝑦 for all 0 < x, y < 
𝜋

2
 . What is tan (

𝑥

2
+

𝑦

2
) equal to? 

(a) 1    (b) 2    (c) √2    (d) 2√2 

29. What is the range of the function f(x) = 1 – sin x defined on entire real time? 

(a) (0, 2)   (b) [0, 2]   (c) (–1, 1)   (d) [–1, 1] 

30. What is value of 𝑐𝑜𝑡215° + 𝑡𝑎𝑛215°? 

(a) 12    (b) 14    (c) 8√3  (d) 4 

31. If 𝑃(𝐴) =
1

4
, 𝑃(𝐵) =

1

5
 𝑎𝑛𝑑 𝑃(𝐴𝐵) =

1

8
, 𝑡ℎ𝑒𝑛 𝑃 (

𝐴𝐶

𝐵𝐶) = 

(a) 21/32   (b) 25/32   (c) 27/32   (d) 29/32 

32. If A and B are any two events such that 𝑃(𝐴) =
2

5
 and 𝑃(𝐴 ∩ 𝐵) =  

3

20
 , then the 

conditional probability, 𝑃(𝐴 | (𝐴′ ∪ 𝐵′)), where A’ denotes the complement of A, is 

equal to 

(a) 11/20   (b) 5/17   (c) 8/17   (d) ¼ 

33. If 𝑃(𝐴 ∩ 𝐵) =
7

10
 𝑎𝑛𝑑 𝑃(𝐵) =

17

20
 , where P stands for probability then P(A | B) is 

equal to 

(a) 7/8    (b) 17/20  (c) 14/17   (d) 1/8 

34. A fair die is rolled. Consider the events A = {1, 3, 5}, B = {2, 3} and C = {2, 3, 4, 5}. Then 

the conditional probability P((A  B) | C) is 

(a) 1/4    (b) 5/4    (c) 1/2    (d) ¾ 

35. Given that P(A) = 0.1, P(B | A) = 0.6 and P(B | AC) = 0.3. What is P(A | B) 

(a) 2/11   (b) 4/11   (c) 7/11   (d) 9/11 

36. A card is picked at random from a pack of cards. Given that the picked card is a 

Queen, what is the probability that it is a spade? 

(a) 1/3    (b) 4/13   (c) 1/4    (d) 1/2 

37. A six faced unbiased die is thrown twice and the sum of the numbers appearing on 

the upper face is observed to be 7. The probability that the number 3 has appeared 

at least once is 

(a) 1/2    (b) 1/3    (c) 1/4    (d) 1/5 

38. A and B are two events such that 𝑃(𝐴) ≠ 0, 𝑃(𝐵|𝐴) is 

(i) A is subset of B     (ii) A  B =  are respectively 



(a) 1, 1   (b) 0 and 1   (c) 0, 0    (d) 1, 0 

39. A and B are any two events associated with a random experiment such that                      

P(A) = 3/8, P(B) = 5/8 and P(A or B) = 3/4, then P(A | B) is 

(a) 1/4    (b) 2/3    (c) 3/4    (d) 2/5 

40. Three numbers are chosen at random without replacement from {1, 2, 3, …, 8}. The 

probability that their minimum is 3, given that their maximum is 6, is 

(a) 1/4    (b) 2/5    (c) 3/8    (d) 1/5 

41. For the married couple living in Jammu, the probability that a husband will vote in an 

election in 0.5 and the probability that his wife will vote is 0.4. The probability that 

the husband votes, given that his wife also votes is 0.7. Then the probability that 

husband and wife both will vote is 

(a) 0.28   (b) 0.20   (c) 0.35   (d) 0.15 

42. Let A and B be two events with P(AC) = 0.3, P(B) = 0.4 and P(A  BC) = 0.5. Then                  

P(B | A  BC) is equal to  

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

43. If C and D are two events such that C  D and P(D)  0, then the correct statement 

among the following is 

(a) 𝑃(𝐶|𝐷) < 𝑃(𝐶)    (b) 𝑃(𝐶|𝐷) = 𝑃(𝐷)/𝑃(𝐶) 

(c) 𝑃(𝐶|𝐷) = 𝑃(𝐶)     (d) 𝑃(𝐶|𝐷) ≥ 𝑃(𝐶) 

44. A dice is rolled twice and the sum of the numbers appearing on them is observed to 

be 7. What is the conditional probability that the number 2 has appeared at least 

once? 

(a) 1/2    (b) 1/3    (c) 2/3   (d) 2/5 

45. One Indian and four American men and their wives are to be seated randomly 

around a circular table. Then the conditional probability that the Indian man is 

seated adjacent to his wife given that each American man is seated adjacent to his 

wife is 

(a) 1/2    (b) 1/3    (c) 2/5    (d) 2/3 

46. If P(A) = 1/12, P(B) = 5/12 and P(B|A) = 1/15, then P(A  B) is equal to? 

(a) 89/180   (b) 90/180  (c) 91/180   (d) 92/180 

47. Let X and Y be two events such that P(X) = 1/3, P(X | Y) = 1/2 and P(Y | X) = 2/5. Then 

(a) P(X  Y) = 1/5     (b) P(X’ | Y) = 1/2  

(c) P(Y) = 4/15      (d) P(X  Y) = 2/5 

48. Three persons P, Q and R independently try to hit a target. If the probabilities of their 

hitting the target are 
3

4
,

1

2
, 𝑎𝑛𝑑 

5

8
 respectively, then the probability that the target is 

hit by P or Q but not by R is 

(a) 39/64   (b) 21/64   (c) 15/64   (d) 9/64 

49. Let E and F be two independent events. The probability that both E and f happen is 

1/12 and the probability that neither E nor F happens is 1/2, then a value of 
𝑃(𝐸)

𝑃(𝐹)
 is 

(a) 1/3    (b) 5/12  (c) 3/2    (d) 4/3 



50. P speaks truth in 70% cases and Q speaks in 80% of the cases. In what percentage of 

cases are they likely to contradict each other in stating the same fact? 

(a) 25%   (b) 38%   (c) 42%   (d) 48% 

51. Two events A and B will be independent if  

(a) P(A’  B’) = (1 – P(A)) (1 – P(B))  (b) A and b are mutually exclusive 

(c) P(A) + P(B) = 1     (d) P(A) = P(B) 

52. If A and B are independent events associated to some experiment E such that 

𝑃(𝐴𝐶 ∩ 𝐵) =
2

15
 𝑎𝑛𝑑 𝑃(𝐴 ∩ 𝐵𝐶) =

1

6
 , then P(B) is equal to 

(a) 
1

6
,

1

5
    (b) 

1

6
,

4

5
    (c) 

4

5
,

1

5
    (d) 

4

5
,

5

6
 

53. If A and B are independent events such that 𝑃(𝐵) =
2

7
 , 𝑃(𝐴 ∪  𝐵̅) = 0.8 , then                     

P(A) =  

(a) 0.4    (b) 0.3    (c) 0.2    (d) 0.1 

54. If A and B are two independent events such that P(B) = 0.4 and P(A  B) = 0.6, then 

P(A  B)  

(a) 1/3    (b) 2/3    (c) 1/5    (d) 2/15 

55. Let A and B be two events such that P(A  B) = 1/6 , P(A  B) = 31/45 and 𝑃(𝐵̅) =
7

10
 

then  

(a) A and B are independent    (b) A and B are mutually exclusive 

(c) 𝑃 (
𝐴

𝐵
) <

1

6
      (d) 𝑃 (

𝐵

𝐴
) <

1

6
 

56. A candidate takes three tests in succession and the probability of passing the first 

test is p. The probability of passing each succeeding test is p or p/2 according as he 

passes or fails in the preceding one. The candidate is selected if he; passes at least 

two tests. The probability that the candidate is selected is 

(a) p (2 – p)     (b) 𝑝 +  𝑝2 + 𝑝3 

(c) 𝑝2(1 − 𝑝)      (d) 𝑝2(2 − 𝑝)  

57. Let A and B be two events such that 𝑃(𝐴 ∪ 𝐵̅̅ ̅̅ ̅̅ ̅̅ ) =
1

6
 , 𝑃(𝐴 ∩ 𝐵) =

1

4
 𝑎𝑛𝑑 𝑃(𝐴̅) =

1

4
, where 𝐴̅ stands for the complement of the event A. Then the events A and B are  

(a) equally likely but not independent 

(b) independent but not equally likely 

(c) independent and equally likely 

(d) mutually exclusive and independent 

58. If the events A and B are independent and if 𝑃(𝐴̅) =
2

3
 , 𝑃(𝐵̅) =

2

7
 , then P(A  B) is 

equal to  

(a) 4/21   (b) 3/21   (c) 5/21   (d) 2/21 

59. Let X and Y be two events such that P(X|Y) = 1/2 , P(Y|X) = 1/3 and P(X  Y) = 1/6. 

Which of the following is(are) correct? 

(a) P(X  Y) = 2/3     (b) X and Y are independent 

(c) X and Y are not independent   (d) P(XC  Y) = 1/3 



60. Let E and F be two independent events. The probability that exactly one of them 

occurs is 11/25 and the probability of none of them occurring is 2/25. If P(T) denotes 

the probability of occurrence of the event T, then  

(a) 𝑃(𝐸) =
4

5
 , 𝑃(𝐹) =

3

5
    (b) 𝑃(𝐸) =

1

5
 , 𝑃(𝐹) =

2

5
 

(c) 𝑃(𝐸) =
2

5
 , 𝑃(𝐹) =

1

5
    (d) 𝑃(𝐸) =

3

5
 , 𝑃(𝐹) =

4

5
 

 

 

 


