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1.  Let A ={1, 2, 3, 4, 5, 6, 7, 8, 9, 10}. Then 

the number of subsets of A containing two 

or three elements is 

(a) 45  (b) 120 

(c) 165  (d) 330 

Solution: 

Number of ways = 𝐶(10,2) + 𝐶(10,3) 

       =
ଵ଴!

଼!×ଶ!
+

ଵ଴!

଻!×ଷ!
 

                                 = 165  

Answer: (c) 

2. The value of 𝑖ଶ௡ + 𝑖ଶ௡ାଵ + 𝑖ଶ௡ାଶ + 𝑖ଶ௡ାଷ, 

where 𝑖 =  √−1, is 

(a) 0  (b) 1 

(c) 𝑖   (d) – 𝑖 

Solution: 

 𝑖ଶ௡ + 𝑖ଶ௡ାଵ + 𝑖ଶ௡ାଶ + 𝑖ଶ௡ାଷ 

 =  𝑖ଶ௡(1 + 𝑖 + 𝑖ଶ + 𝑖ଷ) 

   =   𝑖ଶ௡(1 + 𝑖 − 1 − 𝑖) 

   = 0 

        Answer: (a) 

3. If the difference between the roots of the 

equation  𝑥ଶ + 𝑘𝑥 + 1 = 0 is strictly less 

than √5, where |𝑘| ≥ 2, then k can be any 

element of the interval 

 (a) (−3, −2) ∪ [2, 3) 

 (b) (−3, 3) 

 (c) [−3, −2] ∪ [2,3] 

 (d) None of the above 

Solution: 

  Let α and β are roots of equation  

𝑥ଶ + 𝑘𝑥 + 1 = 0 

    𝛼 + 𝛽 =  −𝑘 

      𝛼𝛽 = 1 

𝛼 − 𝛽 =  ඥ(𝛼 + 𝛽)ଶ − 4𝛼𝛽 

𝛼 − 𝛽 =  ඥ𝑘ଶ − 4 

ඥ𝑘ଶ − 4 < √5 

   𝑘ଶ − 4 < 5 

𝑘ଶ < 9 

−3 < 𝑘 < 3 

Given |𝑘| ≥ 2 

(−3, −2] ∪ [2, 3) 

Answer: (a) 

4. If the roots of the equation 𝑥ଶ + 𝑝𝑥 + 𝑞 = 0 

are in the same ratio as those of the 

equation 𝑥ଶ + 𝑙𝑥 + 𝑚 = 0, then which one 

of the following is correct? 

(a) 𝑝ଶ𝑚 = 𝑙ଶ𝑞 

(b) 𝑚ଶ𝑝 = 𝑙ଶ𝑞 

(c) 𝑚ଶ𝑝 = 𝑞ଶ𝑙 

(d) 𝑚ଶ𝑝ଶ = 𝑙ଶ𝑞 

Solution: 

Let α and β are the roots of quadratic 

equation 𝑥ଶ + 𝑝𝑥 + 𝑞 = 0. 

𝛼 + 𝛽 = −𝑝 

𝛼𝛽 = 𝑞 

Let 𝛼ᇱ and 𝛽ᇱ are the roots of quadratic 

equation 𝑥ଶ + 𝑙𝑥 + 𝑚 = 0. 

𝛼ᇱ + 𝛽ᇱ = −𝑙 

𝛼ᇱ𝛽ᇱ = 𝑚 

𝛼

𝛽
=

𝛼ᇱ

𝛽ᇱ
= 𝑘 

𝛼 = 𝛽𝑘 

𝛼ᇱ = 𝛽ᇱ𝑘 

𝛼 + 𝛽 = −𝑝 

𝛽𝑘 +  𝛽 = −𝑝 

𝛽 =  
−𝑝

1 + 𝑘
 

𝛼𝛽 = 𝑞 

𝛽𝑘 × 𝛽 = 𝑞 

𝛽ଶ𝑘 = 𝑞 

𝑝ଶ

(1 + 𝑘)ଶ
× 𝑘 = 𝑞 

𝛼ᇱ + 𝛽ᇱ = −𝑙 

𝛽ᇱ𝑘 + 𝛽ᇱ = −𝑙 

𝛽ᇱ =  
−𝑙

1 + 𝑘
 

𝛼ᇱ𝛽ᇱ = 𝑚 

𝛽ᇱ𝑘 × 𝛽ᇱ = 𝑚 
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(𝛽ᇱ)ଶ𝑘 = 𝑚 

𝑙ଶ

(1 + 𝑘)ଶ
𝑘 = 𝑚 

𝑝ଶ𝑚 = 𝑙ଶ𝑞 

Answer: (a) 

5. The value of ቀ
ିଵା௜√ଷ

ଶ
ቁ

௡

+ ቀ
ିଵି௜√ଷ

ଶ
ቁ

௡

where n is 

not a multiple of 3 and =  √−1 , is 

(a) 1  (b) -1 

(c) 𝑖   (d) – 𝑖 

Solution: 

ቆ
−1 + √3𝑖

2
ቇ

௡

+ ቆ
−1 − √3𝑖

2
ቇ

௡

 

𝜔௡ + 𝜔ଶ௡ 

If  n = 1 

𝜔ଵ + 𝜔ଶ= -1 

Answer: (b) 

6. What is the sum of the series 0.3 + 0.33 +

0.333+. .. n terms? 

     (a) 
ଵ

ଷ
ቂ𝑛 −

ଵ

ଽ
ቀ1 −

ଵ

ଵ଴೙ቁቃ 

     (b) 
ଵ

ଷ
ቂ𝑛 −

ଶ

ଽ
ቀ1 −

ଵ

ଵ଴೙ቁቃ 

     (c) 
ଵ

ଷ
ቂ𝑛 −

ଵ

ଷ
ቀ1 −

ଵ

ଵ଴೙ቁቃ 

     (d) 
ଵ

ଷ
ቂ𝑛 −

ଵ

ଽ
ቀ1 +

ଵ

ଵ଴೙ቁቃ 

     Solution: 

S୬ = 0.3 + 0.33 + 0.333+ . . . . n terms 

𝑆௡ =  
3

10
+

33

100
+

333

1000
+ . .. 

𝑆௡ =  
1

3
൤

9

10
+

99

100
+

999

1000
+ . . . . ൨ 

𝑆௡ =  
1

3
൤1 −

1

10
+ 1 −

1

100
+ 1 −

1

1000
+ . . . ൨ 

𝑆௡ =
1

3
ቈ𝑛 −  

𝑎(1 − 𝑟௡)

(1 − 𝑟)
቉    ( 𝑎 =  

1

10
 , 𝑟 =

1

10
 ) 

𝑆௡ =
1

3
൦𝑛 − 

(1 10⁄ ) ൬1 − ቀ
1

10
ቁ

௡

൰

ቀ1 −
1

10
ቁ

൪ 

𝑆௡ =
1

3
൤𝑛 −

1

9
൬1 −

1

10௡
൰൨  

Answer: (a) 

7. If 1, ω , ω2 are the cube roots of unity, then 

(1 + 𝜔)(1 + 𝜔ଶ)(1 + 𝜔ଷ)(1 + 𝜔 + 𝜔ଶ) is 

equal to 

(a) -2  (b) -1 

(c) 0  (d) 2 

Solution: 

1 +  𝜔 +  𝜔ଶ = 0 

Answer: (c) 

8. if the sum of m terms of an AP is n and the 

sum of n terms is m, then the sum of 

(𝑚 + 𝑛) terms is 

 (a) 𝑚𝑛  (b) 𝑚 + 𝑛 

 (c) 2(𝑚 + 𝑛) (d) −(𝑚 + 𝑛) 

Solution: 

S୬ =  
n

2
(first term + last term) 

If S୫ = n (Number of terms is m) 

n =  
m

2
(2a + (m − 1)d) 

m =  
n

2
(2a + (n − 1)d) 

S୫ା୬ =
m + n

2
(2a + (m + n − 1)d) 

Answer: (b) 

9. The modulus and principal argument of the 

complex number  

1 + 2𝑖

1 − (1 − 𝑖)ଶ
 

    are respectively 

    Solution: 

 𝑧 =  
ଵାଶ௜

ଵି(ଵି௜)మ 

 𝑧 =  
ଵାଶ௜

ଵି(ଵା௜మିଶ௜)
 

 𝑧 =  
ଵାଶ௜

ଵାଶ௜
= 1 

 |𝑧| = 1 

arg(𝑧) =  0଴ 

          Answer: (a) 

10. If the graph of a quadratic polynomial lies 

entirely above x-axis, then which one of 

the following is correct? 

(a) Both the roots are real 
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(b) One root is real and the other is 

complex 

(c) Both the roots are complex 

(d) Cannot say 

Answer: (c) 

11. If |𝑧 + 4| ≤ 3, then the maximum value of 

|𝑧 + 1| is 

      (a) 0   (b) 4 

      (c) 6   (d) 10 

Solution: 

|𝑧 + 4| ≤ 3  

Complex z lies inside a circle with centre 

(−4, 0) and radius 3 units. 

|𝑧 + 1| is the distance between complex 

number z and -1. 

For maximum value of |𝑧 + 1| , z = (−7,0) 

|𝑧 + 1| =  |−7 + 1| = 6 

Answer: (c) 

12. The number of z of the equation  𝑧ଶ = 2𝑧̅ is 

(a) 2  (b) 3 

(c) 4  (d) zero 

Solution: 

 𝑧ଶ = 2𝑧 ̅ 

(𝑥 + 𝑖𝑦)ଶ = 2(𝑥 − 𝑖𝑦) 

𝑥ଶ − 𝑦ଶ + 2𝑥𝑦𝑖 = 2𝑥 − 2𝑦𝑖 

𝑥ଶ − 𝑦ଶ = 2𝑥 

2𝑥𝑦 = −2𝑦 

2𝑦(𝑥 + 1) = 0 

𝑦 = 0 or 𝑥 = −1 

If y = 0,  

𝑥ଶ − 𝑦ଶ = 2𝑥 

𝑥ଶ − 0ଶ = 2𝑥 

x = 0, 2 

If x = -1 

1 − 𝑦ଶ = −2 

3 = 𝑦ଶ 

𝑦 = ±√3 

Solution: (0, 0) ,(2, 0), (-1, √3) and (-1, -√3) 

Answer: (c) 

13. If cot 𝛼 and cot 𝛽 are the roots of the 

equation 𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 with 𝑏 ≠ 0, then the 

value of cot(𝛼 + 𝛽) is 

(a) 
௖ିଵ

௕
  (b) 

ଵି௖

௕
 

(c) 
௕

௖ିଵ
  (d) 

௕

ଵି௖
 

Solution: 

cot 𝛼 and cot 𝛽 are the roots of the 

equation 𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 

Sum of roots of quadratic equation: 

cot 𝛼 + cot 𝛽 =  −𝑏  

cot 𝛼 cot 𝛽 = 𝑐 

cot(𝛼 + 𝛽) =  
cot 𝛼 cot 𝛽 − 1

cot 𝛼 +  cot 𝛽
=  

𝑐 − 1

−𝑏

=  
1 − 𝑐

𝑏
 

Answer: (b) 

14. The sum of the roots of the equation 

𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 (where b and c are non-

zero) is equal to the sum of the reciprocals 

of their squares. Then 
ଵ

௖
, 𝑏,

௖

௕
 are in 

(a) AP  (b) GP 

(c) HP  (d) None of the above 

Solution: 

Let α and β are roots of the equation 

𝑥ଶ + 𝑏𝑥 + 𝑐 = 0. 

𝛼 + 𝛽 =  −𝑏 

     𝛼𝛽 = 𝑐 

Given  

𝛼 +  𝛽 =  
1

𝛼ଶ
+

1

𝛽ଶ
 

−𝑏 =  
(𝛼 + 𝛽)ଶ − 2𝛼𝛽

𝛼ଶ𝛽ଶ
 

−𝑏 =  
𝑏ଶ − 2𝑐

𝑐ଶ
 

−𝑏𝑐ଶ = 𝑏ଶ − 2𝑐 

2𝑐 = 𝑏ଶ + 𝑏𝑐ଶ 

2
𝑐

𝑏
= 𝑏 + 𝑐ଶ 

2

𝑏
=

𝑏

𝑐
+ 𝑐 
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c, 
ଵ

௕
 and 

௕

௖
 are in AP. Therefore 

ଵ

௖
, 𝑏,

௖

௕
 are in 

HP. 

15. The sum of the roots of the equation 

𝑎𝑥ଶ + 𝑥 + 𝑐 = 0(where a and c are non-zero) 

is equal to  the sum of the reciprocals of their 

squares. Then a, ca2, c2 are in 

(a) AP   (b) GP 

(c) HP   (d) None of the above 

Solution: 

Let α and β are roots of the equation 𝑎𝑥ଶ + 𝑥 +

𝑐 = 0 

𝛼 + 𝛽 = −
1

𝑎
 

𝛼𝛽 =
𝑐

𝑎
 

Given  

𝛼 +  𝛽 =  
1

𝛼ଶ
+

1

𝛽ଶ
 

−
1

𝑎
=

(𝛼 + 𝛽)ଶ − 2𝛼𝛽

𝛼ଶ𝛽ଶ
 

−
1

𝑎
=

1
𝑎ଶ − 2

𝑐
𝑎

𝑐ଶ

𝑎ଶ

 

−
1

𝑎
=  

1 − 2𝑐𝑎
𝑎ଶ

𝑐ଶ

𝑎ଶ

 

−
1

𝑎
=  

1 − 2𝑎𝑐

𝑐ଶ
 

−𝑐ଶ = 𝑎 − 2𝑎ଶ𝑐 

𝑎ଶ𝑐 − 𝑐ଶ = 𝑎 − 𝑎ଶ𝑐 

𝟐𝑎ଶ𝑐 = 𝑎 + 𝑐ଶ 

a, ca2, c2 are in AP 

     Answer: (a) 

16.The value of [𝐶(7,0) + 𝐶(7,1) +

𝐶(7,2)+ . . . +𝐶(7,6) + 𝐶(7,7)] is 

(a) 254  (b) 255 

(c) 256  (d) 257 

Solution: 

(1 + 1)଻ = 𝐶(7,0) + 𝐶(7,1)+ . . . . +𝐶(7,7) 

2଻ = 𝐶(7,0) + 𝐶(7,1)+ . . . . +𝐶(7,7) 

[𝐶(7,0) + 𝐶(7,1) + 𝐶(7,2)+ . . . +𝐶(7,6)

+ 𝐶(7,7)] 

= 2 × 2଻ − 2 = 254 

17. The number of different words(eight-letter 

words) ending and beginning with a consonant 

which can be made out of the letters of the 

word ‘EQUATION’ is 

(a) 5200  (b) 4320 

(c) 3000  (d) 2160 

Solution: Total number of vowel is 5 and 

total number of consonant is 3. 

Number of word = 3 × 6! × 2 = 4320 

Answer: (b) 

18.The fifth term of an AP of n terms, whose 

sum is 𝑛ଶ −  2𝑛, is 

     (a) 5   (b) 7 

     (c) 8   (d) 15 

    Solution: 𝑆௡ =  𝑛ଶ −  2𝑛 

𝑆ହ = 25 − 10 = 15 

𝑆ସ = 16 − 8 = 8 

𝑡ହ = 𝑆ହ − 𝑆ସ = 15 − 8 = 7 

    Answer: (b) 

19. The sum of all the two-digit odd numbers is 

(a) 2475  (b) 2530 

(c) 4905  (d) 5049 

Solution: First term of two digit odd 

number = 11 

Last term of two digit odd number of odd 

number = 99 

All two digit odd numbers are 11, 13, . .  99 

form an AP series. 

𝑎௡ = 𝑎ଵ + (𝑛 − 1)𝑑 

99 = 11 +  (𝑛 − 1)2 

𝑛 = 45 

𝑆௡ =  
𝑛

2
(𝑎ଵ + 𝑎௡) =  

45

2
(11 + 99) = 2475 

Answer: (a) 
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20. If 𝐴 =  ቂ
cos 𝛼 sin 𝛼

− sin 𝛼 cos 𝛼
ቃ then what is 𝐴𝐴் 

equal to (where 𝐴் is the transpose of A)? 

(a) Null matrix 

(b) identity matrix 

(c) A 

(d) – A  

     Solution: 

   𝐴 =  ቂ
cos 𝛼 sin 𝛼

− sin 𝛼 cos 𝛼
ቃ 

𝐴் =  ቂ
cos 𝛼 − sin 𝛼
sin 𝛼 cos 𝛼

ቃ 

𝐴𝐴் = ቂ
cos 𝛼 sin 𝛼

− sin 𝛼 cos 𝛼
ቃ ቂ

cos 𝛼 − sin 𝛼
sin 𝛼 cos 𝛼

ቃ 

 𝐴𝐴்

=  ൤ 𝑐𝑜𝑠ଶ𝛼 + 𝑠𝑖𝑛ଶ𝛼 − cos 𝛼 sin 𝛼 + sin 𝛼 cos 𝛼
− sin 𝛼 cos 𝛼 + sin 𝛼 cos 𝛼 𝑠𝑖𝑛ଶ𝛼 + 𝑐𝑜𝑠ଶ𝛼

൨ 

𝐴𝐴் =  ቂ
1 0
0 1

ቃ 

Answer: (b) 

21. The equations 
𝑥 + 2𝑦 + 3𝑧 = 1
2𝑥 + 𝑦 + 3𝑧 = 2

5𝑥 + 5𝑦 + 9𝑧 = 4
 

(a) have the unique solution 

(b) have infinitely many solutions 

(c) are inconsistent 

(d) None of the  

22. What is the value of the determinant 

อ

1 1 1
1 1 + 𝑥𝑦𝑧 1
1 1 1 + 𝑥𝑦𝑧

อ ? 

(a) 1 + 𝑥 + 𝑦 + 𝑧 

(b) 2𝑥𝑦𝑧 

(c) 𝑥ଶ𝑦ଶ𝑧ଶ 

(d) 2𝑥ଶ𝑦ଶ𝑧ଶ 

Solution: 

อ

1 1 1
1 1 + 𝑥𝑦𝑧 1
1 1 1 + 𝑥𝑦𝑧

อ 

=  ฬ
1 + 𝑥𝑦𝑧 1

1 1 + 𝑥𝑦𝑧
ฬ − ฬ

1 1
1 1 + 𝑥𝑦𝑧

ฬ

+ ቚ
1 1 + 𝑥𝑦𝑧
1 1

ቚ 

=  (1 + 𝑥𝑦𝑧)ଶ − 1 − (1 + 𝑥𝑦𝑧 − 1) + (1 − 1

− 𝑥𝑦𝑧 

= 1 + 𝑥ଶ𝑦ଶ𝑧ଶ + 2𝑥𝑦𝑧 − 2𝑥𝑦𝑧 − 1 = 𝑥ଶ𝑦ଶ𝑧ଶ 

Answer: (c) 

23. If =  ቂ
𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃

−𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃
ቃ , then what is 𝐴ଷ equal 

to? 

(a) ቂ
cos 3𝜃 sin 3𝜃

− sin 3𝜃 cos 3𝜃
ቃ 

(b)  ቂ 𝑐𝑜𝑠ଷ 𝜃 𝑠𝑖𝑛ଷ 𝜃
−𝑠𝑖𝑛ଷ 𝜃 𝑐𝑜𝑠ଷ 𝜃

ቃ 

(c)   ቂcos 3𝜃 − sin 3𝜃
sin 3𝜃 cos 3𝜃

ቃ 

(d) ቂ𝑐𝑜𝑠ଷ 𝜃 −𝑠𝑖𝑛ଷ 𝜃
𝑠𝑖𝑛ଷ 𝜃 𝑐𝑜𝑠ଷ 𝜃

ቃ 

Solution: 𝐴 =  ቂ
𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃

−𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃
ቃ 

𝐴ଶ = ቂ
𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃

−𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃
ቃ ቂ

𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃
−𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃

ቃ 

𝐴ଶ

= ቂ
cos 𝜃 cos 𝜃 − sin 𝜃 sin 𝜃 cos 𝜃 sin 𝜃 + sin 𝜃 cos 𝜃

− sin 𝜃 cos 𝜃 − sin 𝜃 cos 𝜃 − sin 𝜃 sin 𝜃 + cos 𝜃 cos 𝜃
ቃ 

= ቂ
cos 2𝜃 sin 2𝜃

− sin 2𝜃 cos 2𝜃
ቃ 

𝐴ଷ = ቂ
cos 2𝜃 sin 2𝜃

− sin 2𝜃 cos 2𝜃
ቃ ቂ

𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃
−𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃

ቃ 

= ቂ
cos 2𝜃 𝑐𝑜𝑠𝜃 − sin 2𝜃 𝑠𝑖𝑛𝜃 cos 2𝜃 𝑠𝑖𝑛𝜃 + sin 2𝜃 𝑐𝑜𝑠𝜃

− sin 2𝜃 𝑐𝑜𝑠𝜃 − cos 2𝜃 𝑠𝑖𝑛𝜃 − sin 2𝜃 𝑠𝑖𝑛𝜃 + cos 2𝜃 𝑐𝑜𝑠𝜃
ቃ 

= ቂ
cos 3𝜃 sin 3𝜃

− sin 3𝜃 cos 3𝜃
ቃ 

Answer: (a) 

24. What is the order of  

[𝑥 𝑦 𝑧] ቎

𝑎 ℎ 𝑔
ℎ 𝑏 𝑓
𝑔 𝑓 𝑐

቏ ቈ
𝑥
𝑦
𝑧

቉? 

(a) 3 x 1  (b) 1 x 1 

(c) 1 x 3  (d) 3 x 3 

Solution: Let A = [𝑥 𝑦 𝑧]    

B = ቎
𝑎 ℎ 𝑔
ℎ 𝑏 𝑓
𝑔 𝑓 𝑐

቏ 

C = ቈ
𝑥
𝑦
𝑧

቉ 

Dimension of matrix A = [1 x  3] 

Dimension of matrix B = [3 x 3] 

Dimension of matrix C = [ 3 x 1] 
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Dimension of matrix AB =  [1 x  3] [3 x 3] 

      = [ 1 x 3] 

Dimesnion of matrix ABC = [ 1 x 3] [3 x 1] 

         = [ 1 x 1] 

Answer: (b) 

25. What is 
ଵ

ୱ୧୬ ଵ଴బ −  
√ଷ

ୡ୭ୱ ଵ଴బ equal to ? 

(a) 0   (b) 1 

(c) 2   (d) 4 

Solution: 

=
1

sin 10଴
−  

√3

cos 10଴
 

=  
cos 10଴ − √3 sin 10଴

sin 10଴ cos 10଴
 

= 4 

ቆ
1
2

cos 10଴ −
√3
2

sin 10଴ቇ

2 sin 10଴ cos 10଴
 

= 4
(cos 60଴ cos 10଴ − sin 60଴ sin 10଴)

2 sin 10଴ cos 10଴
 

= 4
cos(60଴ + 10଴)

sin 20଴
 

= 4
cos 70଴

sin 20଴
= 4

cos(90଴ − 20଴)

sin 20଴
= 4

sin 20଴

sin 20଴
 

= 4 

Answer: (d) 

26. If a vertex of a triangle is (1, 1) and the 

midpoints of two sides of the triangle 

through this vertex are (-1, 2) and (3, 2), 

then the centroid of the triangle is 

(a) ቀ−
ଵ

ଷ
 ,

଻

ଷ
ቁ    

(b)  ቀ−1 ,
଻

ଷ
ቁ 

(c) ቀ
ଵ

ଷ
 ,

଻

ଷ
ቁ 

(d) ቀ1 ,
଻

ଷ
ቁ 

Solution: 

 Let Vertex A is (1, 1) and other vertex 

is B and C. 

Co-ordinate of midpoint of AB is (-1, 2). 

−1 =  
𝑥஺ + 𝑥஻

2
 

−1 =  
1 +  𝑥஻

2
 

𝑥஻ = −3 

2 =  
𝑦஺ + 𝑦஻

2
 

2 =  
1 + 𝑦஻

2
 

𝑦஻ = 3 

Co-ordinate of midpoint of AC is (3, 2) 

3 =  
𝑥஺ + 𝑥௖

2
 

3 =  
1 +  𝑥௖

2
 

𝑥௖ = 5 

2 =  
𝑦஺ + 𝑦௖

2
 

2 =  
1 + 𝑦௖

2
 

𝑦௖ = 3 

Co-ordinate of centroid G 

𝑥ீ =  
𝑥஺ + 𝑥஻ + 𝑥஼

3
=  

1 − 3 + 5

3
 = 1 

𝑦ீ =  
𝑦஺ + 𝑦஻ + 𝑦௖

3
=  

1 + 3 + 3

3
=

7

3
 

Answer: (d) 

27. The incentre of the triangle with vertices 

A(1, √3), B(0, 0) and C(2, 0) is 

 (a) ቀ1,
√ଷ

ଶ
ቁ  (b) ቀ

ଶ

ଷ
,

ଵ

√ଷ
ቁ 

 (c) ቀ
ଶ

ଷ
,

√ଷ

ଶ
ቁ  (d) ቀ1,

ଵ

√ଷ
ቁ 

Solution: AB = ට(1 − 0)ଶ + ൫√3 − 0൯
ଶ

= 2 

𝐵𝐶 =  ඥ(0 − 2)ଶ + (0 − 0)ଶ = 2 

𝐶𝐴 =  ට(2 − 1)ଶ + ൫√3൯
ଶ

= 2 

Triangle ABC is an equilateral triangle . So 
incentre , circum-centre and centroid lie on 
same point. 

Centroid = ቀ
௫భା௫మା௫య

ଷ
,

௬భା௬మା௬య

ଷ
ቁ =  ቀ

ଵା଴ାଶ

ଷ
,

√ଷା଴ା଴

ଷ
ቁ =  ቀ1,

ଵ

√ଷ
ቁ 
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28. If the three consecutive vertices of a 
parallelogram are (-2, -1), (1, 0) and (4, 3), 
then what are the coordinates of the fourth 
vertex? 

(a) (1, 2)  (b) (1, 0) 

(c) (0, 0)  (d) (1, -1) 

Solution: In parallelogram diagonal bisects 
each other. 

A = (-2, -1) , B = (1,0) ,  C = (4,3) and D(x, y) 

Mid point of AC = ቀ
௫ಲ ା ௫಴

ଶ
,

௬ಲ ା ௬೎

ଶ
ቁ =

 ቀ
ିଶାସ

ଶ
,

ିଵାଷ

ଶ
ቁ 

                           =  (1, 1) 

𝑀𝑖𝑑 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐵𝐷 =  
𝑥 + 1

2
,   

𝑦 + 0

2
 

௫ାଵ

ଶ
= 1  

𝑦 + 0

2
= 1 

x = 1 and y =2 

28 The two circles 𝑥ଶ + 𝑦ଶ = 𝑟ଶ and 𝑥ଶ + 𝑦ଶ −

10𝑥 + 16 = 0 intersect at two distinct 
points. Then which one of the following is 
correct? 

(a) 2 < 𝑟 < 8 

(b) 𝑟 = 2 𝑜𝑟 𝑟 = 8 

(c) 𝑟 < 2 

(d) 𝑟 > 2 

Solution: Centre and radius of circle 𝑥ଶ + 𝑦ଶ −

10𝑥 + 16 = 0 

(𝑥 − 5)ଶ + 𝑦ଶ = 9 

centre = ( 5, 0) and radius is 3. 

Center of circle  𝑥ଶ + 𝑦ଶ = 𝑟ଶ is (0, 0) and 
radius is r. 

if r =2 circles touches externally and if r = 8 
circles touches internally . if r lies between 2 
and 8 circles intersect at two distinct points. 

29. A straight line with direction cosines  ( 0, 1, 
0) is 

(a) parallel to x-axis 

(b) parallel to y-axis 

(c) parallel to z-axis 

(d) equally inclined to all the axes 

Solution:  

Direction cosine of x-axis is (1, 0, 0) 

Direction cosine of y-axis is (0, 1, 0) 

Direction cosine of z-axis is (0, 0, 1) 

Direction cosine of line equally inclined to 

all the axes ቀ
ଵ

√ଷ
,

ଵ

√ଷ
,

ଵ

√ଷ
ቁ 

30. If �⃗� = 2𝚤̂ + 3𝚥̂ + 4𝑘෠ and 𝑏ሬ⃗ = 3𝚤̂ + 2𝚥̂ − 𝜆𝑘෠  

are perpendicular, then what is the value of 𝜆? 

(a) 2  (b) 3 

(c) 4  (d) 5 

Solution: 

Vector �⃗� and 𝑏ሬ⃗  are perpendicular to each 

other. Dot product of vector �⃗� and 𝑏ሬ⃗  is equal to 

zero. �⃗�. 𝑏ሬ⃗ = 0 

൫2𝚤̂ + 3𝚥̂ + 4𝑘෠൯. ൫3𝚤̂ + 2𝚥̂ − 𝜆𝑘෠൯ = 0  

6 + 6 − 4𝜆 = 0 

𝜆 = 3 

Answer: (b) 

31. If 𝑓(𝑥) =  
௫

௫ିଵ
, then what is 

௙(௔)

௙(௔ାଵ)
 equal to ? 

(a) 𝑓(−
௔

௔ାଵ
)  (b) 𝑓(𝑎ଶ) 

(c) 𝑓(
ଵ

௔
)  (d) 𝑓(−𝑎) 

Solution: 𝑓(𝑥) =  
௫

௫ିଵ
 

𝑓(𝑎) =  
𝑎

𝑎 − 1
 

𝑓(𝑎 + 1) =  
𝑎 + 1

𝑎
 

𝑓(𝑎)

𝑓(𝑎 + 1)
=  

𝑎ଶ

𝑎ଶ − 1
= 𝑓(𝑎ଶ) 
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32. What is ∫
൫௫೐షభା௘ೣషభ൯ௗ௫

௫ೌା௘ೣ  equal to? 

(a) 
௫మ

ଶ
+ 𝑐    

(b)  ln(𝑥 + 𝑒) + 𝑐 

(c) ln(𝑥௘ + 𝑒௫) + 𝑐   

(d)  
ଵ

௘
ln(𝑥௘ + 𝑒௫) + 𝑐 

33. If  

𝐹(𝑥) = √9 − 𝑥ଶ, 

    then what is 

lim
௫→ଵ

𝐹(𝑥) − 𝐹(1)

𝑥 − 1
 

     equal to? 

(a) −
ଵ

ସ√ଶ
  (b) 1/8 

(c) −
ଵ

ଶ√ଶ
  (d) 

ଵ

ଶ√ଶ
 

Solution:  

lim
௫→ଵ

𝐹(𝑥) − 𝐹(1)

𝑥 − 1
=  𝐹ᇱ(1) 

𝐹(𝑥) = ඥ9 − 𝑥ଶ 

𝐹ᇱ(𝑥) =  
−2𝑥

2√9 − 𝑥ଶ
 

𝐹ᇱ(1) =
−2

2√9 − 1
=  − 

1

2√2
 

    Answer: (c) 

34. What is the length of the longest interval in 

which the function 𝑓(𝑥) = 3 sin 𝑥 − 4𝑠𝑖𝑛ଷ𝑥 

is increasing? 

(a) 
గ

ଷ
   (b) 

గ

ଶ
 

(c) 
ଷగ

ଶ
  (d) π 

Solution: 𝑓(𝑥) = 3 sin 𝑥 − 4𝑠𝑖𝑛ଷ𝑥 = sin 3𝑥 

The interval of increasing function sin 3x is 
గ

ଷ
. 

35. If 𝑥𝑑𝑦 = 𝑦(𝑑𝑥 + 𝑦𝑑𝑦); 𝑦(1) = 1 and 

𝑦(𝑥) > 0, then what is 𝑦(−3) equal to? 

(a) 3  (b) 2 

(c) 1  (d) 0 

Solution:  𝑥𝑑𝑦 = 𝑦(𝑑𝑥 + 𝑦𝑑𝑦) 

𝑥𝑑𝑦 − 𝑦𝑑𝑥

𝑦ଶ
= 𝑑𝑦 

𝑑 ൬−
𝑥

𝑦
൰ = 𝑑𝑦 

−
𝑥

𝑦
= 𝑦 + 𝑐 

− 
1

𝑦(1)
= 𝑦(1) + 𝑐 

−1 = 1 + 𝑐 

𝑐 = −2 

−
𝑥

𝑦
= 𝑦 − 2 

x= -3 

3

𝑦(−3)
= 𝑦(−3) − 2 

3 = 𝑦ଶ − 2𝑦 

𝑦ଶ − 2𝑦 − 3 = 0 

𝑦 = 3, −1 

36. What is the maximum value of the function 

𝑓(𝑥) = 4𝑠𝑖𝑛ଶ𝑥 + 1? 

(a) 5  (b) 3 

(c) 2  (d) 1 

Solution: 

 𝑦 = 4𝑠𝑖𝑛ଶ𝑥 + 1 

0 ≤ 𝑠𝑖𝑛ଶ𝑥 ≤ 1 

Maximum value of y occur, when 𝑠𝑖𝑛ଶ𝑥 is 

maximum.  

𝑦௠௔௫ = 4 × 1 + 1 = 5 

Answer: (a) 

37. Let f(x) be an indefinite integral of sin2 x. 

Consider the following statement : 

Statement 1: The function f(x) satisfies 

f(x+π) =f(x) for all real x. 

Statement 2: 𝑠𝑖𝑛ଶ(𝑥 + 𝜋) = 𝑠𝑖𝑛ଶ𝑥 for real x. 

Which one of the following is correct in 

respect of the above statements? 

(a) Both the statements are true and 

Statement 2 is the correct explanation of 

Statement 1 
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(b) Both the statements are true but 

Statement 2 is not the correct explanation 

of Statement 1 

(c) Statement 1 is true but Statement 2 is 

false 

(d) Statement 1 is false but Statement 2 is 

true 

 

38 What are the degree and order respectively 

of the differential equation 𝑦 = 𝑥 ቀ
ௗ௬

ௗ௫
ቁ

ଶ

+

ቀ
ௗ௫

ௗ௬
ቁ

ଶ

? 

(a) 1, 2  (b) 2, 1 

(c) 1, 4  (d) 4, 1 

Solution:  

The differential equation 

𝑦 = 𝑥 ൬
𝑑𝑦

𝑑𝑥
൰

ଶ

+ ൬
𝑑𝑥

𝑑𝑦
൰

ଶ

 

𝑥 ൬
𝑑𝑦

𝑑𝑥
൰

ସ

− 𝑦 ൬
𝑑𝑦

𝑑𝑥
൰

ଶ

+ 1 = 0 

Order of differential equation is equal to 

highest derivative in differential equation. 

Degree of differential equation is equal to 

power of highest derivative in differential 

equation. 

So order = 1 and degree = 4. 

Answer: (d) 

39. What is the general solution of the 

differential equation 𝑦𝑑𝑥 − (𝑥 + 2𝑦ଶ)𝑑𝑦 =

0? 

(a) 𝑥 = 𝑦ଶ + 𝑐𝑦 

(b) 𝑥 = 2𝑐𝑦ଶ 

(c) 𝑥 = 2𝑦ଶ + 𝑐𝑦 

(d) None of the above 

Solution: 

The differential equation is  

𝑦𝑑𝑥 − (𝑥 + 2𝑦ଶ)𝑑𝑦 = 0 

𝑦𝑑𝑥 − 𝑥𝑑𝑦 = 2𝑦ଶ𝑑𝑦 

𝑦𝑑𝑥 − 𝑥𝑑𝑦

𝑦ଶ
= 2𝑑𝑦 

𝑑 ൬
𝑥

𝑦
൰ = 2𝑑𝑦 

Integrate both sides of the equation we get, 

𝑥

𝑦
= 2𝑦 + 𝑐 

𝑥 = 2𝑦ଶ + 𝑐𝑦 

Answer: (c) 

40. What is the solution of the differential 
equation 

𝑙𝑛 ቀ
ௗ௬

ௗ௫
ቁ − 𝑎 = 0? 

(a) 𝑦 = 𝑥𝑒௔ + 𝑐 

(b) 𝑥 = 𝑦𝑒௔ + 𝑐 

(c) 𝑦 = ln 𝑥 + 𝑐 

(d) 𝑥 = ln 𝑦 + 𝑐 

Solution: 𝑙𝑛 ቀ
ௗ௬

ௗ௫
ቁ − 𝑎 = 0 

𝑑𝑦

𝑑𝑥
= 𝑒௔ 

𝑦 = 𝑥𝑒௔ + 𝑐 

Answer: (a) 

41 .Let f(x) be defined as follows: 

𝑓(𝑥) =  ൝
2𝑥 + 1, −3 < 𝑥 < −2

𝑥 − 1, −2 ≤ 𝑥 < 0
𝑥 + 2, 0 ≤ 𝑥 < 1

 

Which one of the following statements is 

correct in respect of the above function? 

(a) It is discontinuous at 𝑥 = −2 but continuous 

at every other point. 

(b) It is continuous only in the interval (-3, -2). 

(c) It is discontinuous at x =0 but continuous at 

every other point. 

(d) It is discontinuous at every point. 

Solution:  

lim
௫→ ିଶష

𝑓(𝑥) =  lim
௫→ ିଶష

2𝑥 + 1 = −3 

lim
௫→ ିଶశ

𝑓(𝑥) =  lim
௫→ ିଶశ

𝑥 − 1 = −3 

lim
௫→ ିଶష

𝑓(𝑥) = lim
௫→ ିଶశ

𝑓(𝑥) = 𝑓(−2) = −3 

lim
௫→ ଴ష

𝑓(𝑥) =  lim
௫→ ଴ష

𝑥 − 1 = −1 
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lim
௫→ ଴శ

𝑓(𝑥) =  lim
௫→ ଴శ

𝑥 + 2 = 2 

lim
௫→ ଴ష

𝑓(𝑥) ≠ lim
௫→ ଴శ

𝑓(𝑥) 

f(x) is discontinuous at x =0. 

Answer: (c) 

42. Which one of the following functions is 

neither even nor odd? 

(a)  𝑥ଶ − 1  

(b)  𝑥 +
ଷ

௫
 

(c) |𝑥|   

(d) 𝑥ଶ(𝑥 − 3) 

Solution: 

𝑥ଶ − 1 is a even function  

𝑥 +
ଷ

௫
 is odd function 

Even function: f(x)  =  f(−x) 

Odd function: f(x) = −f(−x) 

Answer: (d) 

43. What is the derivative of logଵ଴(5𝑥ଶ + 3) 

with respect to x? 

(a) 
௫ ୪୭୥భబ ௘

ହ௫మାଷ
  (b)  

ଶ௫ ୪୭୥భబ ௘

ହ௫మାଷ
 

(c) 
ଵ଴௫ ୪୭୥భబ ௘

ହ௫మାଷ
  (d)  

ଵ଴௫ ୪୭୥೐ ଵ଴

ହ௫మାଷ
 

Solution: 

y = logଵ଴(5𝑥ଶ + 3) =  logଵ଴ 𝑒 log௘(5𝑥ଶ + 3) 

𝑑𝑦

𝑑𝑥
=

𝑑(logଵ଴ 𝑒 log௘(5𝑥ଶ + 3))

𝑑𝑥
 

𝑑𝑦

𝑑𝑥
=

10𝑥 logଵ଴ 𝑒

5𝑥ଶ + 3
 

Answer: (c) 

44. Let 𝑓(𝑎) =  
௔ିଵ

௔ାଵ
 Consider the following: 

1. 𝑓(2𝑎) = 𝑓(𝑎) + 1 

2. 𝑓 ቀ
ଵ

௔
ቁ = −𝑓(𝑎) 

Which of the above is/are correct? 

(a) 1 only    

(b)  2 only 

(c) Both 1 and 2   

(d)  Neither 1 nor 2 

Solution: 

𝑓(𝑎) =  
𝑎 − 1

𝑎 + 1
 

𝑓(2𝑎) =  
2𝑎 − 1

2𝑎 + 1
 

𝑓(𝑎) + 1 =  
𝑎 − 1

𝑎 + 1
+ 1 

𝑓(𝑎) + 1 =  
𝑎 − 1 + 𝑎 + 1

𝑎 + 1
=  

2𝑎

𝑎 + 1
 

𝑓 ൬
1

𝑎
൰ =  

1
𝑎

− 1

1
𝑎

+ 1
=  

1 − 𝑎

1 + 𝑎
=  −𝑓(𝑎) 

Answer: (b) 

45. Let 𝑓(𝑥) = 𝑥 +  
ଵ

௫
, where 𝑥 ∈ (0,1). Then 

Which one of the following is correct? 

(a) f(x) fluctuates in the interval 

(b) f(x) increases in the interval 

(c) f(x) decreases in the interval 

(d) None of the above 

Solution: 

𝑓(𝑥) = 𝑥 + 
1

𝑥
 

𝑓ᇱ(𝑥) = 1 − 
1

𝑥ଶ
  

In interval 𝑥 ∈ (0,1). 𝑓ᇱ(𝑥) is negative. So 

function f(x) is decreasing function in this 

interval. 

Answer: (c) 

46.  What is ∫ ቚ
௟௡௫

௫
ቚ

௘మ

௘షభ 𝑑𝑥 equal to ? 

(a) 
ଷ

ଶ
  (b) 

ହ

ଶ
 

(c) 3  (d) 4 

Solution: 

න ฬ
𝑙𝑛𝑥

𝑥
ฬ

௘మ

௘షభ
 𝑑𝑥 =  න −

𝑙𝑛𝑥

𝑥

௘

௘షభ
𝑑𝑥 + න

𝑙𝑛𝑥

𝑥
𝑑𝑥

௘మ

௘

 

                           = −
(ln 𝑥)ଶ

2
ቤ

௘షభ

௘

+
(ln 𝑥)ଶ

2
ቤ

௘

௘మ

 

                           =
3

2
 

Answer: (a) 

47. The mean of a group of 100 observations 

was found to be 20. Later it was found that 

four observations were incorrect, which 

were recorded as 21, 21, 18 and 20. What 
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is the mean if the incorrect observation are 

omitted? 

(a) 18  (b) 20 

(c) 21  (d) 22 

Solution: 

∑ 𝑥௜
ଵ଴଴
௜ୀ଴

100
= 20 

෍ 𝑥௜

ଵ଴଴

௜ୀ଴

= 2000 

Let 𝑥ଽ଻, 𝑥ଽ଼, 𝑥ଽଽ, 𝑥ଵ଴଴ are incorrect 

observations 

෍ 𝑥௜

ଽ଺

௜ୀ଴

= 2000 − (𝑥ଽ଻ +  𝑥ଽ଼ + 𝑥ଽଽ +  𝑥ଵ଴଴) 

෍ 𝑥௜

ଽ଺

௜ୀ଴

= 2000 − (21 + 21 + 18 + 20) = 1960 

𝑀𝑒𝑎𝑛 =  
∑ 𝑥௜

ଽ଺
௜ୀ଴

200 − 4
=  

1960

96
= 20 

Answer: (b) 

48. A committee of two persons is constituted 

from two men and two women. What is the 

probability that the committee will have only 

women? 

(a) 
ଵ

଺
  (b) 

ଵ

ଷ
 

(c) 
ଵ

ଶ
  (d) 

ଶ

ଷ
 

Solution: 

Number of ways to select two person = 

𝐶(4, 2) =  
ସ!

ଶ!ଶ!
= 6 

Number of ways to select only women = 1 

𝑃(𝐸) =  
1

6
 

Answer: (a) 

49. The mean weight of 150 students in a 

certain class is 60 kg. The mean weight of 

boys in the class is 70 kg and that of girls is 

55 kg. What is the number of boys in the 

class? 

(a) 50  (b) 55 

(c) 60  (d) 100 

     Solution: Let number of boys is x and 

number of girls is y. 

Average weight of class = 
ୗ୳୫ ୭୤ ୵ୣ୧୥୦୲ ୭୤ ୱ୲୳ୢୣ୬୲ୱ

୬୳୫ୠୣ୰ ୭୤ ୱ୲୳ୢୣ୬୲ୱ
 

60 =  
Sum of weight of students

150
 

Sum of weight of students 

= 60 × 150 = 9000 kg 

Average weight of boys = 
ୗ୳୫ ୭୤ ୵ୣ୧୥୦୲ ୭୤ ୠ୭୷ୱ

୬୳୫ୠୣ୰ ୭୤ ୠ୭୷ୱ
 

70 =  
Sum of weight of boys

x
 

Sum of weight of boys = 70x 

Average weight of girls = 
ୗ୳୫ ୭୤ ୵ୣ୧୥୦୲ ୭୤ ୥୧୰୪ୱ

୬୳୫ୠୣ୰ ୭୤ ୠ୭୷ୱ
 

55 =  
Sum of weight of girls

y
 

Sum of weight of girls = 55y 

Sum of weight of students

= Sum of weight of boys

+ Sum of weight ofgirls  

70𝑥 + 55𝑦 = 9000 

𝑥 + 𝑦 = 150 

𝑥 =  
9000 − 55 × 150

15
= 50 

Number of boys = 50. 

Answer: (a) 

50. A point is chosen at random inside a circle. 

What is the probability that the point is 

closer to the centre of the circle than to its 

boundary? 

(a) 
ଵ

ହ
   (b) 

ଵ

ସ
 

(c) 
ଵ

ଷ
   (d) 

ଵ

ଶ
 

Solution:  If point selected lies inside the 

circle of radius r/2. 

Probability of point close to centre = 

஺௥௘௔ ௢௙ ௖௜௥௖௟௘ ௢௙ ௥௔ௗ௜௨௦ ௥/ଶ

஺௥௘௔ ௢௙ ௖௜௥௖௟௘ ௢௙ ௥௔ௗ௜௨௦ ௥
=  

ഏೝమ

ర

గ௥మ =
ଵ

ସ
 

Answer: (b) 

51. In an examination, 40% of candidates got 

second class. When the data are 
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represented by a pie chart, what is the 

angle corresponding to second class? 

(a) 40଴  (b) 90଴ 

(c) 144଴  (d) 320଴ 

Solution: Angle corresponding to 40% 

students in pi chart = 
ସ଴

ଵ଴଴
× 360 =  144଴ 

Answer: (c) 

52. If two fair dice are thrown, then what is the 

probability that the sum is neither 8 nor 9? 

(a) 
ଵ

଺
   (b) 

ଵ

ସ
 

(c) 
ଷ

ସ
   (d) 

ହ

଺
 

Solution: 

Total number of sample space n(S) = 36 

Let E is the event of occurrence of 8 and 9. 

E=

{(2,6), (3, 5), (4,4), (5, 3), (6, 2), (3,6), (4,5), (5,4), (6,3)} 

𝑛(𝐸) = 9 

𝑃(𝐸) =  
𝑛(𝐸)

𝑛(𝑆)
=  

9

36
=

1

4
 

𝑃(𝐸௖) = 1 −  
1

4
=  

3

4
 

Answer: (c) 

53. Let A and B are two mutually exclusive 

events with P(A) = 
ଵ

ଷ
 and P(B) = 

ଵ

ସ
 . What 

is the value of (�̅� ∩ 𝐵ത) ? 

(a) 
ଵ

଺
  (b) 

ଵ

ସ
 

(c) 
ଵ

ଷ
  (d) 

ହ

ଵଶ
 

Solution:  

For mutually exclusive events, 

𝑛(𝐴 ∪ 𝐵) = 𝑛(𝐴) + 𝑛(𝐵) 

𝑛(𝐴 ∪ 𝐵)

𝑛(𝑆)
=

𝑛(𝐴)

𝑛(𝑆)
+

𝑛(𝐵)

𝑛(𝑆)
 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) 

𝑃(𝐴 ∪ 𝐵) =  
1

3
+

1

4
=

7

12
 

𝑃(�̅� ∩ 𝐵ത) = 1 − 𝑃(𝐴 ∪ 𝐵) = 1 −  
7

12
=  

5

12
 

Answer: (d) 

54. The mean and standard deviation of a 

binomial distribution are 12 and 2 

respectively. What is the number of trials? 

(a) 2  (b) 12 

(c) 18  (d) 24 

Solution: 

Mean 𝜇 = 𝑛 × 𝑝 = 12 

Standard deviation  

𝜎௫ =  √𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =  ඥ𝑛𝑝(1 − 𝑝) = 2 

ඥ12(1 − 𝑝) = 2 

𝑝 =  
2

3
 

𝑛𝑝 = 12 

𝑛 ×
2

3
= 12 

𝑛 = 18 

Answer: (c) 

55. What is the ratio in which the point 

Cቀ−
ଶ

଻
, − 

ଶ଴

଻
ቁ divides the line joining the 

points 𝐴(−2, −2) and 𝐵(2, −4)? 

(a) 1 ∶ 3    (b) 3 : 4 

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

Solution: Let C divide AB in ratio of m : n 

xୡ =  
mx୆ + nx୅

m + n
 

−
2

7
=  

𝑚 × 2 + 𝑛 × −2

𝑚 + 𝑛
 

−
1

7
=  

𝑚 − 𝑛

𝑚 + 𝑛
 

−𝑚 − 𝑛 = 7𝑚 − 7𝑛 

7𝑛 − 𝑛 = 7𝑚 + 𝑚 

6𝑛 = 8𝑚 

𝑚

𝑛
=

6

8
=

3

4
 

56. What is the equation of the ellipse having 

foci (±2, 0) and the eccentricity 
ଵ

ସ
 ? 

(a) 
௫మ

଺ସ
+

௬మ

଺଴
= 1 

(b) 
௫మ

଺଴
+

௬మ

଺ସ
= 1 
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(c) 
௫మ

ଶ଴
+

௬మ

ଶସ
= 1 

(d) 
௫మ

ଶସ
+

௬మ

ଶ଴
= 1 

Solution: Focus of ellipse F = (±𝑎𝑒 ,0) 

        F = (±2 ,0) 

      Eccentricity e = 
ଵ

ସ
 

𝑎𝑒 = 2 

𝑎 ×
1

4
= 2 

𝑎 = 8 

𝑏ଶ = 𝑎ଶ(1 − 𝑒ଶ) = 8ଶ ቆ1 − ൬
1

4
൰

ଶ

ቇ = 64 × 
15

16
 

𝑏ଶ = 60 

Equation of ellipse 
௫మ

௔మ +
௬ೌ

௕మ = 1 

𝑥ଶ

64
+

𝑦௔

60
= 1 

57. What is the equation of the straight line 

parallel to 2𝑥 + 3𝑦 + 1 = 0 and passes 

through the point (-1, 2) ? 

(a) 2𝑥 + 3𝑦 − 4 = 0 

(b) 2𝑥 + 3𝑦 − 5 = 0 

(c) 𝑥 + 𝑦 − 1 = 0 

(d) 3𝑥 − 2𝑦 + 7 = 0 

Solution: Equation of line parallel to 

2𝑥 + 3𝑦 + 1 = 0 is 

2𝑥 + 3𝑦 + 𝑐 = 0 

Line passes through ( -1, 2) , so it satisfy 

this equation of  line. 

2 × −1 + 3 × 2 + 𝑐 = 0 

𝑐 = −4 

Equation of line L:  

2𝑥 + 3𝑦 − 4 = 0 

58. What is the acute angle between the pair 

of straight lines √2𝑥 + √3𝑦 = 1 and  √3𝑥 +

√2𝑦 = 2? 

(a) tanିଵ ቀ
ଵ

ଶ√଺
ቁ (b) tanିଵ ቀ

ଵ

√ଶ
ቁ 

(c) tanିଵ(3) (d) tanିଵ ቀ
ଵ

√ଷ
ቁ 

Solution: Slope of line L1: √2𝑥 + √3𝑦 = 1 

𝑚ଵ =  − 
√2

√3
 

Slope of line L2 : √3𝑥 + √2𝑦 = 2 

𝑚ଶ =  − 
√3

√2
 

Angle between line L1 and L2  

tan 𝜃 =  ฬ
𝑚ଵ − 𝑚ଶ

1 + 𝑚ଵ𝑚ଶ

ฬ 

=  ተ
ተ

− 
√2

√3
+

√3

√2

1 + ቆ− 
√2

√3
ቇ ቆ− 

√3

√2
ቇ

ተ
ተ 

tan 𝜃 =  
1

2√6
 

𝜃 =  tanିଵ ൬
1

2√6
൰ 

59. If the centroid of a triangle formed by (7, x), 

(y, -6) and (9, 10 ) is (6,3), then the values of x 

and y are respectively 

(a) 5, 2  (b) 2, 5 

(c) 1, 0  (d) 0 , 0 

Solution: 

Coordinate of centroid of a triangle 

𝑥ீ =  
𝑥ଵ + 𝑥ଶ + 𝑥ଷ

3
 

6 =  
7 + 𝑦 + 9

3
 

𝑦 = 2 

𝑦ீ =  
𝑦ଵ + 𝑦ଶ + 𝑦ଷ

3
 

3 =  
𝑥 − 6 + 10

3
 

𝑥 = 5 

60. (0, 0, 0), (a, 0 ,0), (0, b, 0) and (0 , 0, c) are 

four distinct points. What are the coordinates 

of the point which is equidistant from the four 

points? 
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(a) ቀ
௔ା௕ା௖

ଷ
,

௔ା௕ା௖

ଷ
,

௔ା௕ା௖

ଷ
ቁ 

(b) (a, b, c) 

(c) ቀ
௔

ଶ
,

௕

ଶ
,

௖

ଶ
ቁ 

(d) ቀ
௔

ଷ
,

௕

ଷ
,

௖

ଷ
ቁ 

Solution: 

Equation of sphere 

(𝑥 − 𝑥଴)ଶ + (𝑦 − 𝑦଴)ଶ + (𝑧 − 𝑧଴)ଶ = 𝑅ଶ 

Sphere passes through origin (0, 0, 0). SO 

it must satisfy it. 

(0 − 𝑥଴)ଶ + (0 − 𝑦଴)ଶ + (0 − 𝑧଴)ଶ = 𝑅ଶ 

𝑅ଶ =  𝑥଴
ଶ +  𝑦଴

ଶ + 𝑧଴
ଶ 

(𝑎 − 𝑥଴)ଶ + (0 − 𝑦଴)ଶ + (0 − 𝑧଴)ଶ

= 𝑥଴
ଶ +  𝑦଴

ଶ + 𝑧଴
ଶ 

(𝑎 − 𝑥଴)ଶ = 𝑥଴
ଶ 

𝑎 − 𝑥଴ = 𝑥଴ 

𝑥଴ =  
𝑎

2
 

(0 − 𝑥଴)ଶ + (𝑏 − 𝑦଴)ଶ + (0 − 𝑧଴)ଶ

= 𝑥଴
ଶ +  𝑦଴

ଶ + 𝑧଴
ଶ 

(𝑏 − 𝑦଴)ଶ = 𝑦଴
ଶ  

𝑏 − 𝑦଴ = 𝑦଴ 

𝑦଴ =
𝑏

2
  

(0 − 𝑥଴)ଶ + (0 − 𝑦଴)ଶ + (𝑐 − 𝑧଴)ଶ

= 𝑥଴
ଶ +  𝑦଴

ଶ + 𝑧଴
ଶ 

𝑐 − 𝑧଴ = 𝑧଴ 

𝑧଴ =
𝑐

2
 

(𝑥଴, 𝑦଴, 𝑧଴) =  ൬
𝑎

2
,   

𝑏

2
,
𝑐

2
൰ 

61. What is the equation of the circle which 

passes through the points (3, -2) and (-2, 0) 

and having its centre on the line 2𝑥 − 𝑦 − 3 =

0? 

(a) 𝑥ଶ + 𝑦ଶ + 3𝑥 + 2 = 0 

(b) 𝑥ଶ + 𝑦ଶ + 3𝑥 + 12𝑦 + 2 = 0 

(c) 𝑥ଶ + 𝑦ଶ + 2𝑥 = 0 

(d) 𝑥ଶ + 𝑦ଶ = 5 

Solution: Equation of the circle 

𝑥ଶ + 𝑦ଶ + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 

Circle passes through (3, -2) and (-2, 0) 

3ଶ + (−2)ଶ + 2𝑔 × 3 + 2𝑓 × (−2) + 𝑐 = 0 

6𝑔 − 4𝑓 + 𝑐 + 13 = 0 

−𝑐 = 6𝑔 − 4𝑓 + 13 

(−2)ଶ + 0଴ + 2𝑔 × (−2) + 2𝑓 × (0) + 𝑐 = 0 

−4𝑔 + 𝑐 + 4 = 0 

−𝑐 = 4 − 4𝑔 

6𝑔 − 4𝑓 + 13 = −4𝑔 + 4 

10𝑔 − 4𝑓 + 9 = 0 

Centre of circle passes through line 2𝑥 − 𝑦 −

3 = 0 

2 × (−𝑔) − (−𝑓) − 3 = 0 

−2𝑔 + 𝑓 − 3 = 0 

𝑓 = 3 + 2𝑔 

10𝑔 − 4𝑓 + 9 = 0 

10𝑔 − 4(3 + 2𝑔) + 9 = 0 

10𝑔 − 8𝑔 − 12 + 9 = 0 

2𝑔 − 3 = 0 

𝑔 =  
3

2
 

𝑓 = 3 + 3 = 6 

𝑐 = 4𝑔 − 4 = 4 ×
3

2
− 4 = 2 

𝑥ଶ + 𝑦ଶ + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 

𝑥ଶ + 𝑦ଶ + 2 ×
3

2
𝑥 + 2 × 6 × 𝑦 + 2 = 0 

𝑥ଶ + 𝑦ଶ + 3𝑥 + 12𝑦 + 2 = 0 

62. The points P(3, 2, 4), Q(4, 5, 2), R( 5, 8, 0) 

and S(2, -1, 6) are 
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(a) vertices of a rhombus which is not a 

square 

(b) non-coplanar 

(c) collinear 

(d) coplanar but not collinear 

Solution: 

 𝑃𝑄ሬሬሬሬሬ⃗ = (4 − 3)𝚤̂ + (5 − 2)𝚥̂ + (2 − 4)𝑘෠ 

𝑃𝑄ሬሬሬሬሬ⃗ = 𝚤̂ + 3𝚥̂ − 2𝑘෠ 

𝑄𝑅ሬሬሬሬሬ⃗ = (5 − 4)𝚤̂ + (8 − 5)𝚥̂ + (0 − 2)𝑘෠ 

𝑄𝑅ሬሬሬሬሬ⃗ = 𝚤̂ + 3𝚥̂ − 2𝑘෠ 

𝑅𝑆ሬሬሬሬሬ⃗ =  (2 − 5)𝚤̂ + (−1 − 8)𝚥̂ + (6 − 0)𝑘෠ 

𝑅𝑆ሬሬሬሬሬ⃗ =  −3൫𝚤̂ + 3𝚥̂ − 2𝑘෠൯ 

𝑃𝑄ሬሬሬሬሬ⃗  , 𝑄𝑅ሬሬሬሬሬ⃗  𝑎𝑛𝑑 𝑅𝑆ሬሬሬሬሬ⃗   are parallel to each other. 

So point P, Q, R and S are collinear points 

63. The line passing through the points (1, 2, -

1) and (3, -1, 2) meets the yz-plane at 

which of the following points? 

(a) ቀ0, −
଻

ଶ
,

ହ

ଶ
ቁ (b) ቀ0,

଻

ଶ
,

ଵ

ଶ
ቁ 

(c) ቀ0, −
଻

ଶ
, −

ହ

ଶ
ቁ       (d) ቀ0,

଻

ଶ
, −

ହ

ଶ
ቁ 

Solution: 

Let  A = (1, 2, −1) and B = (3, -1, 2) meet 

yz-plane at point P which divide AB in ratio 

of m : n. 

X-coordinate of point P is equal to 0. 

𝑥௉ = 0 

𝑚𝑥஻ + 𝑛𝑥஺

𝑚 + 𝑛
= 0 

𝑚 × 3 + 𝑛 × 1 = 0 

𝑚

𝑛
= −

1

3
 

𝑦௣ =
𝑚𝑦஻ + 𝑛𝑦஺

𝑚 + 𝑛
=  

−𝑚 + 2𝑛

𝑚 + 𝑛
=  

−
𝑚
𝑛

+ 2

𝑚
𝑛

+ 1

=  

1
3

+ 2

−
1
3

+ 1
=  

7

2
 

 

𝑧௣ =
𝑚𝑧஻ + 𝑛𝑧஺

𝑚 + 𝑛
=  

𝑚
𝑛

𝑧஻ + 𝑧஺

𝑚
𝑛

+ 1
=  

−
1
3

× 2 − 1

−
1
3

+ 1

=  
− 

5
3

2
3

= − 
5

2
 

64. What is lim௫→଴  
௘ೣି(ଵା௫)

௫మ  equal to ? 

(a) 0  (b) ½ 

(c) 1  (d) 2 

Solution: Apply L Hosiptal rule 

lim
௫→଴

 
𝑒௫ − 1

2𝑥
= lim

௫→଴
 
𝑒௫

2
=  

1

2
 

65. What is ∫
ௗఏ

ଵା௖௢௦ఏ

ഏ

మ
଴

 equal to? 

(a) ½  (b) 1 

(c) √3  (d) None of the above 

Solution: cos 2𝜃 = 2𝑐𝑜𝑠ଶ𝜃 − 1 

1 + cos 2𝜃 = 2𝑐𝑜𝑠ଶ𝜃 

1 + cos 𝜃 = 2𝑐𝑜𝑠ଶ
𝜃

2
 

න
𝑑𝜃

1 + 𝑐𝑜𝑠𝜃

గ
ଶ

଴

=  න
1

2𝑐𝑜𝑠ଶ 𝜃
2

గ
ଶ

଴

𝑑𝜃 

=  න
𝑠𝑒𝑐ଶ 𝜃

2
2

గ
ଶ

଴

𝑑𝜃 

𝐿𝑒𝑡 
𝜃

2
= 𝑧 

𝑑𝜃

2
= 𝑑𝑧 

=  න 𝑠𝑒𝑐ଶ𝑧

గ
ସ

଴

𝑑𝑧 =  tan 𝑧|
଴

గ
ସ =  tan

𝜋

4
− tan 0

= 1 

66. If sin 𝐴 =  
ଷ

ହ
, where 4500 < A < 5400, then 

cos
஺

ଶ
 is equal to 

(a) 
ଵ

√ଵ଴
  (b) − ට

ଷ

ଵ଴
 

(c) ට
ଷ

ଵ଴
  (d) None of the above 

Solution: sin 𝐴 =  
ଷ

ହ
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cos 𝐴 =  −ඨ1 −  
9

25
=  −

4

5
 

225଴  <  
𝐴

2
 <  270଴ 

cos
𝐴

2
< 0 

 2𝑐𝑜𝑠ଶ
𝐴

2
= 1 + cos 𝐴 = 1 −  

4

5
=  

1

5
 

cos
𝐴

2
=  − 

1

√10
 

67. The maximum value of sin ቀ𝑥 + 
గ

଺
ቁ +

cos ቀ𝑥 +  
గ

଺
ቁ in the interval ቀ0 ,

గ

ଶ
ቁ is attained 

at  

(a) 
గ

ଵଶ
   (b) 

గ

଺
 

(c) 
గ

ଷ
   (d) 

గ

ଶ
 

Solution: 

𝑦 = sin ቀ𝑥 + 
𝜋

6
ቁ + cos ቀ𝑥 +  

𝜋

6
ቁ 

𝑦 = √2 sin ቀ𝑥 +
𝜋

6
+

𝜋

4
ቁ 

𝑥 +
𝜋

6
+

𝜋

4
=  

𝜋

2
 

𝑥 =  
𝜋

12
 

68. If 𝐴 =  ቂ
0 1
1 0

ቃ, then the value of A4 is 

(a) ቂ
1 0
0 1

ቃ    

(b) ቂ
1 1
0 0

ቃ 

(c) ቂ
0 0
1 1

ቃ    

(d) ቂ
0 1
1 0

ቃ 

Solution: 𝐴 = ቂ
0 1
1 0

ቃ  

𝐴ଶ = ቂ
0 1
1 0

ቃ ቂ
0 1
1 0

ቃ = ቂ
1 0
0 1

ቃ 

𝐴ସ = 𝐴ଶ𝐴ଶ = ቂ
1 0
0 1

ቃ ቂ
1 0
0 1

ቃ = ቂ
1 0
0 1

ቃ 

69. If 𝐾 = sin ቀ
గ

ଵ଼
ቁ sin ቀ

ହగ

ଵ଼
ቁ sin ቀ

଻గ

ଵ଼
ቁ, then what is 

the value of K? 

(a) 
ଵ

ଶ
  (b) 

ଵ

ସ
 

(c) 
ଵ

଼
  (d) 

ଵ

ଵ଺
 

Solution: 
గ

ଵ଼
= 10଴ 

sin ቀ
𝜋

18
ቁ sin ൬

5𝜋

18
൰ sin ൬

7𝜋

18
൰

=  sin 10଴ sin 50଴ sin 70଴

=  
1

2
(2 sin 10଴ sin 50଴ sin 70଴) 

2 sin 𝐴 sin 𝐵 = cos(𝐴 − 𝐵) − cos(𝐴 + 𝐵) 

2 sin 10଴ sin 50଴

= cos(10଴ − 50଴)

− cos(10଴ + 50଴)

=  cos(−40଴) − cos 60଴

=  cos 40଴ −
1

2
 

1

2
(2 sin 10଴ sin 50଴ sin 70଴)

=
1

2
ቆ൬cos 40଴ −

1

2
൰ sin 70଴ቇ

=
1

2
൬cos 40଴ sin 70଴

−
1

2
sin 70଴൰

=  
1

4
൬2 sin 70଴ cos 40଴

−  
2

2
sin 70଴൰ 

2 sin 𝐴 cos 𝐵 = sin(𝐴 + 𝐵) + sin(𝐴 − 𝐵) 

2 sin 70଴ cos 40଴

= sin(70଴ + 40଴)

+ sin(70଴ − 40଴)

= sin(110଴) + sin 30଴

= sin(90଴ + 20଴) +
1

2

= cos(20଴) +
1

2
 

1

4
(2 sin 70଴ cos 40଴ −  sin 70଴) 

=  
1

4
൬cos(20଴) +

1

2
− sin(90଴ − 20଴)  ൰ 

=  
1

4
൬(cos(20଴) +

1

2
− cos(20଴)൰ 

=  
1

8
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70. If �⃗� = 𝚤̂ − 𝚥̂ + 𝑘෠ , 𝑏ሬ⃗ = 2𝚤̂ + 3𝚥̂ + 2𝑘෠  and 

𝑐 = 𝚤̂ + 𝑚𝚥̂ + 𝑛𝑘෠  are three coplanar vectors and 

|𝑐| = √6, then which one of the following is 

correct? 

(a) 𝑚 = 2 𝑎𝑛𝑑 𝑛 = ±1 

(b) 𝑚 = ±2 𝑎𝑛𝑑 𝑛 = −1 

(c) 𝑚 = 2 𝑎𝑛𝑑 𝑛 = −1 

(d) 𝑚 = ±2 𝑎𝑛𝑑 𝑛 = 1 

Solution: if �⃗� , 𝑏ሬ⃗  and 𝑐 are coplanar vectors 

then scalar triple product is equal to 0. 

൫�⃗� × 𝑏ሬ⃗ ൯. 𝑐 = 0 

�⃗� × 𝑏ሬ⃗ =  อ
𝚤̂ 𝚥̂ 𝑘෠

1 −1 1
2 3 2

อ 

= ቚ
−1 1
3 2

ቚ 𝚤̂ − ቚ
1 1
2 2

ቚ 𝚥̂ + ቚ
1 −1
2 3

ቚ 𝑘෠ 

= (−2 − 3)𝚤̂ − (2 − 2)𝚥̂ + (3 + 2)𝑘෠ 

= −5𝚤̂ + 5𝑘෠ 

൫�⃗� × 𝑏ሬ⃗ ൯. 𝑐 =  −5 × 1 + 0 × 𝑚 + 5 × 𝑛 = 0 

5(𝑛 − 1) = 0 

𝑛 = 1 

|𝑐| = √6 

ඥ1ଶ + 𝑚ଶ + 𝑛ଶ = √6 

𝑚ଶ = 4 

𝑚 = ±2 

71. If �⃗� × 𝑏ሬ⃗ = 𝑐 and 𝑏ሬ⃗ × 𝑐 = �⃗�, then which one 

of the following is correct? 

(a) �⃗�, 𝑏ሬ⃗ , 𝑐  are orthogonal in pairs and 

|�⃗�| = |𝑐| and ห𝑏ሬ⃗ ห = 1 

(b) �⃗�, 𝑏ሬ⃗ , 𝑐 are non-orthogonal to each 

other 

(c) �⃗�, 𝑏ሬ⃗ , 𝑐 are orthogonal in pairs but 

|�⃗�|  ≠ |𝑐| 

(d) �⃗�, 𝑏ሬ⃗ , 𝑐 are orthogonal in pairs but 

ห𝑏ሬ⃗ ห  ≠ 1 

Solution: �⃗� × 𝑏ሬ⃗ = 𝑐 and 𝑏ሬ⃗ × 𝑐 = �⃗� 

Vector 𝑐 is perpendicular to vector �⃗� and 𝑏ሬ⃗  

Vector �⃗� is perpendicular to vector 𝑏ሬ⃗  and 𝑐 

�⃗�, 𝑏ሬ⃗ , 𝑐  are orthogonal in pairs. 

ห�⃗� × 𝑏ሬ⃗ ห = |𝑐| 

|�⃗�|ห𝑏ሬ⃗ ห sin 90଴ = |𝑐| 

ห𝑏ሬ⃗ × 𝑐ห = |�⃗�| 

ห𝑏ሬ⃗ ห|𝑐| sin 90଴ = |�⃗�| 

ห𝑏ሬ⃗ ห
ଶ

|𝑐| = |𝑐| 

ห𝑏ሬ⃗ ห
ଶ

= 1 

ห𝑏ሬ⃗ ห = 1 

71. Let  𝑓: [−6, 6] → 𝑅 be defined by 𝑓(𝑥) =

𝑥ଶ − 3. Consider the following: 

1. (𝑓𝑜𝑓𝑜𝑓)(−1) = (𝑓𝑜𝑓𝑜𝑓)(1) 

2. (𝑓𝑜𝑓𝑜𝑓)(−1) = −4(𝑓𝑜𝑓𝑜𝑓)(1) =

(𝑓𝑜𝑓)(0) 

Which of the above is /are correct? 

(a) 1 only   

(b) 2 only 

(c) Both 1 and 2   

(d) Neither 1 nor 2 

Solution: 𝑓(𝑥) = 𝑥ଶ − 3 

𝑓(−1) = (−1)ଶ − 3 = −2 

𝑓(1) = 1ଶ − 3 = −2 

𝑓൫𝑓(−1)൯ = 𝑓(−2) = (−2)ଶ − 3 = 1 

𝑓(𝑓൫𝑓(−1)൯ = 𝑓(1) = −2 

𝑓൫𝑓(1)൯ = 𝑓(−2) = 1 

𝑓(𝑓൫𝑓(1)൯ = 𝑓(1) = −2 

𝑓(𝑓൫𝑓(−1)൯ = 𝑓(𝑓൫𝑓(1)൯ 

72. Let 𝑓(𝑥 + 𝑦) = 𝑓(𝑥)𝑓(𝑦) for all x and y. 

Then what is 𝑓ᇱ(5) equal to [where 𝑓ᇱ(𝑥) is 

the derivative of (𝑥) ] ? 

(a) 𝑓(5)𝑓ᇱ(0)    

(b)  𝑓(5) − 𝑓ᇱ(0) 

(c) 𝑓(5)𝑓(0)    

(d)  𝑓(5) + 𝑓ᇱ(0) 

Solution: 
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𝑓(𝑥 + 𝑦) = 𝑓(𝑥)𝑓(𝑦) 

𝑓(5 + ℎ) = 𝑓(5)𝑓(ℎ)  

lim
௛→଴

𝑓(5 + ℎ) − 𝑓(5)

ℎ
 

lim
௛→଴

 
𝑓(5)𝑓(ℎ) − f(5)

ℎ
 

lim
௛→଴

 
𝑓(ℎ) − 1

ℎ
× 𝑓(5) 

= 𝑓(5) × 𝑓ᇱ(0) 

73. If 𝑓(𝑥) and 𝑔(𝑥) are continuous functions 

satisfying 𝑓(𝑥) = 𝑓(𝑎 − 𝑥) and 𝑔(𝑥) +

𝑔(𝑎 − 𝑥) = 2, then what is ∫ 𝑓(𝑥)𝑔(𝑥)𝑑𝑥
௔

଴
 

equal to? 

(a) ∫ 𝑔(𝑥)𝑑𝑥
௔

଴
   (b) ∫ 𝑓(𝑥)𝑑𝑥

௔

଴
 

(c) 2 ∫ 𝑓(𝑥)𝑑𝑥
௔

଴
  (d) 0 

Solution: 

න 𝑓(𝑥)𝑔(𝑥)𝑑𝑥
௔

଴

=  න 𝑓(𝑎 − 𝑥)𝑔(𝑎 − 𝑥)𝑑𝑥
௔

଴

 

= න 𝑓(𝑥)൫2 − 𝑔(𝑥)൯𝑑𝑥
௔

଴

 

= 2 න 𝑓(𝑥)
௔

଴

𝑑𝑥 − න 𝑓(𝑥)𝑔(𝑥)𝑑𝑥
௔

଴

 

2 න 𝑓(𝑥)𝑔(𝑥)𝑑𝑥
௔

଴

= 2 න 𝑓(𝑥)
௔

଴

𝑑𝑥 

න 𝑓(𝑥)𝑔(𝑥)𝑑𝑥
௔

଴

= න 𝑓(𝑥)
௔

଴

𝑑𝑥 

74. A question is given to three students A, B 

and C whose chances of solving it are 
ଵ

ଶ
, 

ଵ

ଷ
 

and 
ଵ

ସ
 respectively. What is the probability 

that the question will be solved? 

(a) 
ଵ

ଶସ
  (b) 

ଵ

ସ
 

(c) 
ଷ

ସ
   (d) 

ଶଷ

ଶସ
 

Solution: 

𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) = 𝑃(𝐴) + 𝑃(𝐵) + 𝑃(𝐶)

− 𝑃(𝐴 ∩ 𝐵) − 𝑃(𝐵 ∩ 𝐶)

− 𝑃(𝐶 ∩ 𝐴) + 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) 

Event A , B and C are independent event. 

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴). 𝑃(𝐵) =
1

2
×

1

3
=

1

6
 

𝑃(𝐵 ∩ 𝐶) = 𝑃(𝐵). 𝑃(𝐶) =
1

3
×

1

4
=

1

12
 

𝑃(𝐶 ∩ 𝐴) = 𝑃(𝐶). 𝑃(𝐴) =
1

4
×

1

2
=

1

8
 

𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) = 𝑃(𝐴). 𝑃(𝐵). 𝑃(𝐶)

=  
1

2
×

1

3
×

1

4
=

1

24
 

𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) =  
1

2
+

1

3
+

1

4
−

1

6
−

1

12
−

1

8
+

1

24
 

=  
12 + 8 + 6 − 4 − 2 − 3 + 1

24
=  

18

24
=

3

4
 

 

75. What is the value of tan 180? 

(a) √ହିଵ

√ଵ଴ାଶ√ହ
 

(b) √ହିଵ

√ଵ଴ା√ହ
 

(c) 
ඥଵ଴ାଶ√ହ

√ହିଵ
 

(d) 
ඥଵ଴ା√ହ

√ହିଵ
 

Solution: Let 𝜃 =  18଴ 

tan 5𝜃 =  tan(3𝜃 + 2𝜃)

=  
tan(3𝜃) +  tan(2𝜃)

1 − tan(3𝜃) tan(2𝜃)
 

tan 5𝜃 =  tan 90଴ = ∞  

1 −  tan 3𝜃 tan 2𝜃 = 0 

tan(3𝜃) tan(2𝜃) = 1 

tan(2𝜃) =  
2 tan 𝜃

1 − 𝑡𝑎𝑛ଶ𝜃
 

tan(3𝜃) =  
3 tan 𝜃 − 𝑡𝑎𝑛ଷ𝜃

1 − 3 tanଶ 𝜃
 

3 tan 𝜃 − 𝑡𝑎𝑛ଷ𝜃

1 − 3 tanଶ 𝜃
×

2 tan 𝜃

1 − 𝑡𝑎𝑛ଶ𝜃
= 1  

Let tan 𝜃 = 𝑡 

3𝑡 − 𝑡ଷ

1 − 3𝑡ଶ
×

2𝑡

1 − 𝑡ଶ
= 1 

6𝑡ଶ − 2𝑡ସ = (1 − 𝑡ଶ − 3𝑡ଶ + 3𝑡ସ) 

5𝑧ଶ − 10𝑧 + 1 = 0      (𝑧 =  𝑡ଶ) 

𝑧 =  
10 ± √100 − 4 × 5 × 1

2 × 5
=

10 ± √80

10
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𝑡ଶ =  
10 ± 4√5

10
=  

5 ± 2√5

5
 

𝑡 =  ඨ
5 − 2√5

5
 

76. Consider the following for triangle ABC: 

1. sin ቀ
஻ା஼

ଶ
ቁ =  cos ቀ

஺

ଶ
ቁ 

2. tan ቀ
஻ା஼

ଶ
ቁ =  cot ቀ

஺

ଶ
ቁ 

3. 𝑠𝑖𝑛(𝐵 + 𝐶) = cos 𝐴 

4. tan(𝐵 + 𝐶) = −𝑐𝑜𝑡𝐴 

Which of the above are correct? 

(a) 1 and 3 

(b) 1 and 2 

(c) 1 and 4 

(d) 2 and 3 

Solution: In triangle ABC 

𝐴 +  𝐵 + 𝐶 =  180଴ 

𝐵 +𝐶 = 180଴ −𝐴 

𝐵 +𝐶

2
= 90଴ −

𝐴

2
 

sin ൬
𝐵 + 𝐶

2
൰ = sin ൬90଴ −

𝐴

2
൰ 

sin(90଴ − 𝜃) = cos 𝜃 

sin ൬90଴ −
𝐴

2
൰ = cos ൬

𝐴

2
൰ 

sin ൬
𝐵 + 𝐶

2
൰ = cos ൬

𝐴

2
൰ 

tan ൬
𝐵 + 𝐶

2
൰ = tan ൬90଴ −

𝐴

2
൰ 

tan(90଴ − 𝜃) = cot 𝜃 

tan ൬90଴ −
𝐴

2
൰ =  cot ൬

𝐴

2
൰ 

sin(𝐵 + 𝐶) = 𝑠𝑖𝑛 (180଴ − 𝐴) = sin 𝐴 

tan(𝐵 + 𝐶) = tan(𝜋 − 𝐴) = − tan 𝐴 

77. The expression  

sin 𝛼 +  sin 𝛽

cos 𝛼 +  cos 𝛽
 

is equal to 

(a) tan ቀ
ఈାఉ

ଶ
ቁ    

(b) cot ቀ
ఈାఉ

ଶ
ቁ 

(c) sin ቀ
ఈାఉ

ଶ
ቁ    

(d) cos ቀ
ఈାఉ

ଶ
ቁ 

Solution: 

sin 𝛼 +  sin 𝛽 = 2 sin ቀ
ఈାఉ

ଶ
ቁ cos ቀ

ఈିఉ

ଶ
ቁ 

cos 𝛼 +  cos 𝛽 = 2 cos ൬
𝛼 + 𝛽

2
൰ cos ൬

𝛼 − 𝛽

2
൰ 

sin 𝛼 +  sin 𝛽

cos 𝛼 +  cos 𝛽
=  

sin ൬
𝛼 + 𝛽

2
൰

cos ൬
𝛼 + 𝛽

2
൰

= tan ൬
𝛼 + 𝛽

2
൰ 

78. From the top of a lighthouse, 100 m high, 

the angle of depression of a boat is 

tanିଵ ቀ
ହ

ଵଶ
ቁ. What is the distance between 

the boat and the lighthouse? 

(a) 120 m  (b) 180 m 

(c) 240 m  (d) 360 m 

Solution: Let 𝜃 is angle of depression. 

Let x is the distance between the boat and 

the lighthouse 

tan 𝜃 =
100

𝑥
 

tan tanିଵ ൬
5

12
൰ =  

100

𝑥
 

5

12
=

100

𝑥
 

𝑥 = 240 𝑚 

79. A card is drawn from a well-shuffled 

ordinary deck of 52 cards. What is the 

probability that it is an ace? 

(a) 
ଵ

ଵଷ
   (b) 

ଶ

ଵଷ
 

(c) 
ଷ

ଵଷ
    (d) 

ଵ

ହଶ
 

Solution: Number of ace in deck of 52 

cards = 4 
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    If a card drawn from pack of 52 cards then 

probability of occurrence of an ace. 

𝑃(𝐸) =  
4

52
=

1

13
 

80. What is the maximum area of a triangle 

that can be inscribed in a circle of radius a? 

(a) 
ଷ௔మ

ସ
  (b) 

௔మ

ଶ
 

(c) 
ଷ√ଷ௔మ

ସ
  (d) √ଷ௔మ

ସ
 

Solution: 

Suppose a base BC is at distance x from 

centre of circle of radius. For maximum 

area of triangle ABC, point A such that 

height of the triangle should be maximum.  

Base = 2√𝑎ଶ − 𝑥ଶ 

Height = 𝑎 + 𝑥 

Area of triangle = 
ଵ

ଶ
× (𝑎 + 𝑥) × 2√𝑎ଶ − 𝑥ଶ 

Area of triangle = (𝑎 + 𝑥)√𝑎ଶ − 𝑥ଶ 

𝑑𝐴

𝑑𝑥
= ඥ𝑎ଶ − 𝑥ଶ −  

(𝑎 + 𝑥)𝑥

√𝑎ଶ − 𝑥ଶ
 

𝑑𝐴

𝑑𝑥
= 0 

ඥ𝑎ଶ − 𝑥ଶ −  
(𝑎 + 𝑥)𝑥

√𝑎ଶ − 𝑥ଶ
= 0 

ඥ𝑎ଶ − 𝑥ଶ =
(𝑎 + 𝑥)𝑥

√𝑎ଶ − 𝑥ଶ
  

𝑎ଶ − 𝑥ଶ = (𝑎 + 𝑥)𝑥 

𝑎 − 𝑥 = 𝑥 

𝑥 =
𝑎

2
 

Maximum area   

= ቀ𝑎 +
௔

ଶ
ቁ ට𝑎ଶ −

௔మ

ସ
 

=
3𝑎

2
×

√3

2
𝑎 =

3√3𝑎ଶ

4
 

81. If sin 𝜃 = 3 𝑠𝑖𝑛(𝜃 + 2𝛼), then the value of 

𝑡𝑎𝑛 (𝜃 + 𝛼) + 2𝑡𝑎𝑛 (𝛼) is equal to 

(a) -1  (b) 0 

(c) 1  (d) 2 

Solution: sin 𝜃 = 3 𝑠𝑖𝑛(𝜃 + 2𝛼) 

sin 𝜃

sin(𝜃 + 2𝛼)
=

3

1
 

sin 𝜃 + sin(𝜃 + 2𝛼)

sin 𝜃 − sin(𝜃 + 2𝛼)
=

3 + 1

3 − 1
= 2 

2 sin
𝜃 + 𝜃 + 2𝛼

2
cos

𝜃 − 𝜃 − 2𝛼
2

2 cos
𝜃 + 𝜃 + 2𝛼

2
sin

𝜃 − 𝜃 − 2𝛼
2

= 2 

𝑡𝑎𝑛 (𝜃 + 𝛼)

− tan 𝛼
= 2 

𝑡𝑎𝑛 (𝜃 + 𝛼) + 2𝑡𝑎𝑛 (𝛼) = 0 

82. The expansion of (𝑥 − 𝑦)௡, 𝑛 ≤ 5 is done in 

the descending powers of x. If the sum of 

the fifth and sixth terms is zero, then 
௫

௬
 is 

equal to 

(a) 
௡ିହ

଺
  (b) 

௡ିସ

ହ
 

(c) 
ହ

௡ିସ
  (d) 

଺

௡ିହ
 

Solution: 

Fifth terms = 𝐶(𝑛, 4) × (−𝑦)ସ × 𝑥௡ିସ 

Sixth term = 𝐶(𝑛, 5) ×  (−𝑦)ହ × 𝑥௡ିହ 

 𝐶(𝑛, 4) × (−𝑦)ସ × 𝑥௡ିସ +  𝐶(𝑛, 5) ×  (−𝑦)ହ

× 𝑥௡ିହ = 0 

𝑛!

4! (𝑛 − 4)!
 𝑦ସ𝑥௡ିସ −  

𝑛!

5! (𝑛 − 5)!
𝑦ହ𝑥௡ିହ = 0 

𝑛! 𝑦ସ𝑥௡ିହ

4! (𝑛 − 5)!
ቀ

𝑥

𝑛 − 4
−  

𝑦

5
ቁ = 0 

𝑥

𝑛 − 4
−  

𝑦

5
= 0 

𝑥

𝑦
=  

𝑛 − 4

5
 

83. In the binary equation (1𝑝101)ଶ +

(10𝑞1)ଶ = (100𝑟00)ଶ where p, q and r are 

binary digits, what are the possible values 

of p, q and r respectively? 

(a) 0, 1,  0 

(b) 1,   1,  0 

(c) 0,   0,  1 

(d) 1,   0,   1 
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Solution: 

 (1𝑝101)ଶ = 1 × 2଴ + 0 × 2ଵ + 1 × 2ଶ + 𝑝 ×

2ଷ + 1 × 2ସ = 8𝑝 + 21 

(10𝑞1)ଶ = 1 × 2଴ + 𝑞 × 2ଵ + 0 × 2ଶ + 1 × 2ଷ 

(10𝑞1)ଶ = 2𝑞 + 9 

(100𝑟00)ଶ = 𝑟 × 2ଶ + 1 × 2ହ = 4𝑟 + 32 

8𝑝 + 21 + 2𝑞 + 9 = 4𝑟 + 32 

8𝑝 + 2𝑞 = 4𝑟 + 2 

𝑝 = 0 , 𝑞 = 1 𝑎𝑛𝑑 𝑟 = 0 

84. If 𝑆 =  {𝑥: 𝑥ଶ + 1 = 0, 𝑥 𝑖𝑠 𝑟𝑒𝑎𝑙}, then S is 

(a) {−1} 

(b) {0}   

(c)  {1} 

(d) an empty set 

Solution: 𝑆 =  {𝑥: 𝑥ଶ + 1 = 0, 𝑥 𝑖𝑠 𝑟𝑒𝑎𝑙} 

S = an empty set 

85. If 𝐴 =  ቂ
cos 𝛼 sin 𝛼

−sin 𝛼 cos 𝛼
ቃ then what is AAT 

equal to (where AT is the transpose of A)? 

(a) Null matrix (b) Identity matrix 

(c) A  (d) – A  

Solution: 𝐴 =  ቂ
cos 𝛼 sin 𝛼

−sin 𝛼 cos 𝛼
ቃ 

𝐴் =  ቂ
cos 𝛼 − sin 𝛼
sin 𝛼 cos 𝛼

ቃ 

𝐴𝐴் = ቂ
cos 𝛼 sin 𝛼

−sin 𝛼 cos 𝛼
ቃ ቂ

cos 𝛼 − sin 𝛼
sin 𝛼 cos 𝛼

ቃ  

𝐴𝐴் = ቂ
1 0
0 1

ቃ 

 

𝟖𝟐. 𝐴 =  ቂ
𝑥 + 𝑦 𝑦

𝑥 𝑥 − 𝑦ቃ , 𝐵 = ቂ
3

−2
ቃ  𝑎𝑛𝑑 𝐶 =

ቂ
4

−2
ቃ . If 𝐴𝐵 = 𝐶, 

then what is A2 equal to? 

(a) ቂ 4 8
−4 −16

ቃ  (b) ቂ4 −4
8 −16

ቃ  

(c) ቂ−4 −8
4 12

ቃ  (d) ቂ−4 −8
8 12

ቃ 

Solution:  𝐴 =  ቂ
𝑥 + 𝑦 𝑦

𝑥 𝑥 − 𝑦ቃ 

𝐵 = ቂ
3

−2
ቃ 

𝐶 = ቂ
4

−2
ቃ 

𝐴𝐵 = 𝐶 

 ቂ
𝑥 + 𝑦 𝑦

𝑥 𝑥 − 𝑦ቃ ቂ
3

−2
ቃ = ቂ

4
−2

ቃ 

൤
3𝑥 + 3𝑦 − 2𝑦
3𝑥 − 2𝑥 + 2𝑦

൨ = ቂ
4

−2
ቃ 

3𝑥 − 𝑦 = 4 

𝑥 − 2𝑦 = −2 

After solving these two equations we get, 

x = 2 and y = 2 

𝐴 =  ቂ
4 2
2 0

ቃ 

𝐴ଶ = ቂ
4 2
2 0

ቃ ቂ
4 2
2 0

ቃ =  ቂ ቃ 

 

 

 

 

 

 

 

 

 

 


