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1.  Every quadratic equation axଶ + bx + c = 0 

where a, b, c ∈ R, a ≠ 0 has 

(a) Exactly one real root. 

(b) At least one real root. 

(c) At least two real roots. 

(d) At most two real roots. 

Answer: (d) 

2. If a ≠ b ≠ c are all positive, then the value of 

the determinant อ
a b c
b c a
c a b

อ is 

(a) Non-negative 

(b) Non-positive 

(c) Negative 

(d) positive 

 Solution: 

อ
a b c
b c a
c a b

อ 

= a ቚ
c a
a b

ቚ − b ቚ
b a
c b

ቚ + c ቚ
b c
c a

ቚ 

= a(bc − aଶ) − b(bଶ − ac) + c(ab − cଶ) 

= 3abc − aଷ − bଷ − cଷ 

A. M ≥ G. M 

aଷ + bଷ + cଷ

3
≥ ඥaଷbଷcଷయ

 

0 ≥ 3abc − aଷ − bଷ − cଷ 

Answer: (c) 

3. Let A and B be two matrices such that 

AB = A and BA = B. Which of the following 

statements are correct? 

1. Aଶ=A    

2. Bଶ = B 

3. (AB  )ଶ = AB   

Select the correct answer using the code 

given below : 

(a) 1 and 2 only 

(b) 2 and 3 only  

(c) 1 and 3 only 

(d) 1,2 and 3 

Solution: AB = A 

ABA = AA 

Sin BA = B and AB = A 

 AB = Aଶ 

A =  Aଶ 

BA = B 

BAB = Bଶ 

BA = Bଶ 

B = Bଶ 

(AB  )ଶ = ABAB = ABB = AB 

4. What is (1001)2 equal to? 

(a) (5)ଵ଴ 

(b) (9)ଵ଴ 

(c) (17)ଵ଴ 

(d) (11)ଵ଴ 

    Solution:  

(1001)2 = 1 × 2଴ + 1 × 2ଷ 

  = 9 

    Answer: (b) 

5. What is ቀ√ଷା୧

√ଷି୧
ቁ

଺

 equal to , where i = √−1 ? 

(a) 1   (b) 1/6 

(c) 6   (d) 2  

 Solution:  

√3 + i = 2e୧
஠
଺ 

√3 − i = 2eି୧
஠
଺  

√3 + i

√3 − i
=  

2e୧
஠
଺

2eି୧
஠
଺

=  e୧
஠
ଷ  

ቆ
√3 + i

√3 − i
ቇ

଺

=  e୧ଶ஠ = 1 

Answer:  (a) 

6 Let z be a complex number such that |z| = 4 

and arg(z) =  
ହ஠

଺
 . What is z equal to? 

(a) 2√3 + 2i (b) 2√3 − 2i 

    (c)  −2√3 + 2i (d) −√3 + i 

    Solution: 
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z =  |z|e୧(ୟ୰୥(୸)) 

z = 4 e୧
ହ஠
଺ = 4 cos

5π

6
+ i4 sin

5π

6
 

cos
5π

6
=  cos ቀπ −

π

6
ቁ = − cos

π

6
= − 

√3

2
 

sin
5π

6
= sin ቀπ −

π

6
ቁ = sin

π

6
=

1

2
 

z =  −2√3 + 2i 

Answer: (c) 

7. If อ
6i −3i 1
4 3i −1

20 3 i
อ = x + iy, where i = √−1, 

then what is x equal to? 

(a) 3  (b) 2 

(c) 1  (d) 0 

Solution: 

อ
6i −3i 1
4 3i −1

20 3 i
อ 

= 6i ቚ
3i −1
3 i

ቚ + 3i ቚ
4 −1

20 i
ቚ + 1 ቚ

4 3i
20 3

ቚ 

= 6i(3iଶ + 3) + 3i(4i + 20) + (12 − 60i) 

= 12iଶ + 60i + 12 − 60i = 0 

Answer: (d) 

8 .If α, β are the roots of axଶ + bx + c = 0 and 

α + h, β + h are the roots of pxଶ + qx + r = 0, 

then what is h equal to? 

(a) 
ଵ

ଶ
ቀ

ୠ

ୟ
−

୯

୮
ቁ 

(b) 
ଵ

ଶ
ቀ−

ୠ

ୟ
+

୯

୮
ቁ 

(c) 
ଵ

ଶ
ቀ

ୠ

ୟ
+

୯

ୟ
ቁ 

(d) 
ଵ

ଶ
ቀ−

ୠ

୮
+

୯

ୟ
ቁ 

Solution:  

If α, β are the roots of axଶ + bx + c = 0 

α + β = − 
b

a
 

If α + h, β + h are the roots of  

pxଶ + qx + r = 0 

α + h + β + h = − 
q

p
 

−
b

a
+ 2h = −

q

p
 

h =
1

2
൬

b

a
 − 

q

p
൰ 

Answer: (b) 

9. If the matrix A is such that ቀ
1 3
0 1

ቁ A =

ቀ
1 1
0 −1

ቁ , then what is A equal to? 

(a) ቀ
1 4
0 −1

ቁ 

(b) ቀ
1 4
0 1

ቁ 

(c) ቀ
−1 4
0 −1

ቁ 

(d) ቀ
1 −4
0 −1

ቁ 

Solution: 

Let A =  ቀ
a b
c d

ቁ 

ቀ
1 3
0 1

ቁ A = ቀ
1 1
0 −1

ቁ 

ቀ
1 3
0 1

ቁ ቀ
a b
c d

ቁ = ቀ
1 1
0 −1

ቁ 

ቀ
a + 3c b + 3d

c d
ቁ = ቀ

1 1
0 −1

ቁ 

c = 0, d = −1 

a + 3c = 1 

b + 3d = 1 

a = 1, b = 4 

A =  ቀ
1 4
0 −1

ቁ 

Answer: (a) 

10. Consider the following statements: 

      1. Determinant is a square matrix. 

      2. Determinant is a number  associated 

with a square matrix. 

Which of the above statements is/are correct? 

(a) 1 only 

(b) 2 only 

(c) Both 1 and 2 

(d) Neither 1 nor 2 

11. if A is an invertible matrix, then what is 
det (Aିଵ) equal to? 



NDA-II  ͟͢͠͞
 

ER. RANBIR MUKHYA Page 93 
 

    (a) det A  (b) 
ଵ

ୢୣ୲ ୅
 

   (c) 1   (d) None of the above 
Solution: AAିଵ = I 

det(AAିଵ) = det(I) 

det(A) det(Aିଵ) = 1 

det(Aିଵ) =  
1

det(A)
 

12. From the matrix equation AB = AC, where 
A, B, C are the square matrices of same 
order, we can conclude B=C provided 

(a) A is non-singular 

(b) A is singular. 

(c) A is symmetric 

(d) A is skew symmetric 

Solution: AB = AC 

Premultiply by Aିଵ 

AିଵAB = AିଵAC 

B = C 

Inverse of matrix A exists if matrix A is non-

singular matrix. 

13. If A =  ቀ
4 x + 2

2x − 3 x + 1
ቁ is symmetric, then 

what is x equal to? 

(a) 2 

(b) 3 

(c) -1 

(d) 5 

Solution: 

 If A is symmetric matrix then a୧୨ = a୨୧ 

aଵଶ = aଶଵ 

x + 2 = 2x − 3 

x = 5 

Answer: (d)  

14. if อ
a b 0
0 a b
b 0 a

อ = 0, then which one of the 

following is correct? 

 (a) 
ୟ

ୠ
 is one of the cube roots of unity. 

 (b) 
ୟ

ୠ
 is one of the cube roots of -1. 

 (c) a is one of the cube roots of unity. 

 (d) b is one of the cube roots of unity. 

Solution: อ
a b 0
0 a b
b 0 a

อ = 0 

a ቚ
a b
0 a

ቚ − b ቚ
0 b
b a

ቚ = 0 

aଷ + bଷ = 0 

ୟయ

ୠయ + 1 = 0-+ 

xଷ + 1 = 0 

x =
ୟ

ୠ
 is the cube root of -1.  

15. What is  

(1 + i)ସ୬ା

(1 − i)ସ୬ାଷ
 

equal to, where n is a natural number and 

i = √−1 ? 

(a) 2  (b) 2i 

(c) – 2i  (d) i 

Solution: 

 (1 + i) =  √2 e୧
ಘ

ర 

(1 + i)ସ୬ାହ =  ൫√2൯
ସ୬ାହ

e୧
(ସ୬ାହ)஠

ସ  

1 − i =  √2 eି୧
஠
ସ  

(1 − i)ସ୬ାହ =  ൫√2൯
ସ୬ାଷ

eି୧
(ସ୬ାଷ)஠

ସ   

(1 + i)ସ୬ା

(1 − i)ସ୬ାଷ
=  

൫√2൯
ସ୬ାହ

൫√2൯
ସ୬ାଷ e୧ 

଼୬ା଼
ସ

஠

= 2 (cos 2(n + 1)π

+ i sin 2(n + 1)π) 

cos 2(n + 1)π = 1 and  sin 2(n + 1)π = 0 
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(1 + i)ସ୬ାହ

(1 − i)ସ୬ା
= 2 

Answer: (a) 

16.  What is the number of ways in which one 

can post 5 letters in 7 letter boxes? 

(a) 7ହ  (b) 3ହ 

(c) 5଻  d) 2520 

    Solution:  Number of ways = 𝟓𝟕  

17. What is the number of ways that a cricket 

team of 11 players can be made out of 15 

players? 

(a) 364  (b) 1001 

(c) 1365  (d) 32760 

Solution: 

Number of ways: 

 C(15, 11) =  
ଵହ!

ଵଵ!ସ!
 

= 1365 

      Answer: (c) 

18. A and B are two sets having 3 elements in 
common. If n(A) =5, n(B) =4, then what is 
n(A x B) equal to ? 

(a) 0   (b) 9   

(c) 15  (d) 20 

Solution: Number of element in Cartesian 
product of A and B = n(A) x n (B) = 5 x 4 = 
20 elements 

19.  IF A and B are square matrices of second 
order such that |A| = −1, |B| = 3, then what 
is |3AB| equal to? 

(a) 3  (b) -9 

(c) -27 (d) None of the above 

Solution: |3AB| = 3|A||B| 

                 = 3 × −1 × 3 = −9 

Consider the function f(x) = 
୶ିଵ

୶ାଵ
 

20. What is 
୤(୶)ାଵ

୤(୶)ିଵ
+ x equal to? 

(a) 0  (b) 1` 

(c) 2x  (d) 4x 

Solution:  

f(x) =  
x − 1

x + 1
 

f(x) + 1

f(x) − 1
+ x =  

x − 1
x + 1

+ 1

x − 1
x + 1

− 1
+ x 

                                 =
𝟐𝐱

−𝟐
+ 𝐱 = 𝟎 

Answer: (a) 

21. Consider the function f(x) = 
୶ିଵ

୶ାଵ
 

    What is f(2x) equal to? 

(a) 
୤(୶)ାଵ

୤(୶)ାଷ
 

(b) 
୤(୶)ାଵ

ଷ୤(୶)ାଵ
 

(c) 
ଷ୤(୶)ାଵ

୤(୶)ାଷ
 

(d) 
୤(୶)ାଷ

ଷ୤(୶)ାଵ
 

Solution: 

f(2x) =  
ଶ୶ିଵ

ଶ୶ାଵ
  

At x = 0 

f(0) = −1  

3f(0) + 1

f(0) + 3
=

−3 + 1

−1 + 3
= −1 

Answer: (c) 

22. What is f(f(x)) equal to? 

(a) x  (b)  - x 

(c) −
ଵ

୶
  (d) None 

Solution:  

f൫f(x)൯ =  
f(x) − 1

f(x) + 1
 

=

x − 1
x + 1

− 1

x − 1
x + 1

+ 1
 

= −
1

x
 

     Answer: (c) 

Consider the expansionቀxଶ +
ଵ

୶
ቁ

ଵହ

. 

23. What is the independent term in the given 

expansion? 

(a) 2103 
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(b) 3003 

(c) 4503 

(d) None of the above 

Solution: 

൬xଶ +
1

x
൰

ଵହ

=  ෍ C(15, r)(xଶ)୰ ൬
1

x
൰

ଵହି୰ଵହ

୰ୀ଴

 

(xଶ)୰ ൬
1

x
൰

ଵହି୰

=  xଷ୰ିଵହ 

If r = 5 them term is independent of x 

C(15,5) =  
15!

5! 10!
= 3003 

Answer: (b) 

24. What is the ratio of coefficient of xଵହ to the 

term independent of x in the given 

expansion? 

(a) 1 

(b) ½ 

(c) 2/3 

(d) ¾ 

Solution: 

xଷ୰ି  

3r − 15 = 15 

r = 10 

C(15,10) =
15!

10! 5!
 

C(15,10)

C(15,5)
= 1 

Answer: (a) 

25. Consider the following statements: 

1. There are 15 terms in the given 

expansion. 

2.The coefficient of xଵଶ is equal to that of 

xଷ. 

Which of the above statements is/are 

correct? 

(a) 1 only 

(b) 2 only 

(c) Both 1 and 2 

(d) Neither 1 nor 2 

Solution:  

(x + y)୬ 

Total number of term is n+1 

൬xଶ +
1

x
൰

ଵହ

 

Total number of term is 15 + 1 =16 

xଷ୰ିଵହ =  xଵଶ  

3r − 15 = 12 

r = 9 

xଷ୰ିଵହ =  xଷ 

3r − 15 = 3 

r = 6 

Coefficient of xଵଶ = C(15, 9) 

Coefficient of x3 = C(15, 6) 

C(n, r) = C(n, n − r) 

C(15, 9) = C(15, 6) 

Answer: (b) 

26. What is √1 + sin 2𝜃 equal to? 

(a) cos 𝜃 − sin 𝜃 

(b) cos 𝜃 + sin 𝜃 

(c) 2cos 𝜃 + sin 𝜃 

(d) cos 𝜃 + 2 sin 𝜃 

Solution: 

√1 + sin 2𝜃 

= ඥ𝑠𝑖𝑛ଶ𝜃 + 𝑐𝑜𝑠ଶ𝜃 + 2 sin 𝜃 cos 𝜃 

= sin 𝜃 + cos 𝜃 

Answer: (b) 

27.A lamp post stands on a horizontal plane. 

From a point situated at a distance 150 m 

from its foot, the angle of elevation of the 

top is 300, What is the height of the lamp 

post? 

(a) 50 m 

(b) 50√3 m 

(c) 
ହ଴

√ଷ
 m 

(d) 100m 

Solution: 
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tan 30଴ =  
𝑥

150
 

𝑥 = 50√3 

28. If cot 𝐴 = 2 and cot 𝐵 = 3, then what is the 

value of A + B? 

(a) 𝜋 6⁄  

(b) 𝜋 

(c) 𝜋 2⁄  

(d) 𝜋 4⁄  

Solution: 

cot(𝐴 + 𝐵) =  
cot 𝐴 + cot 𝐵

cot 𝐴 . cot 𝐵 − 1
 

                     =  
2 + 3

2 × 3 − 1
 

                           = 1 

        𝐴 + 𝐵 =
గ

ସ
 

      Answer: (d) 

29. What is 𝑠𝑖𝑛ଶ66
ଵ

ଶ

଴
− 𝑠𝑖𝑛ଶ23

ଵ

ଶ

଴
equal to ? 

(a) sin 47଴ 

(b) cos 47଴ 

(c) 2 sin 47଴ 

(d) 2 cos 47଴ 

Solution: 

 𝑠𝑖𝑛ଶ66
1

2

଴

− 𝑠𝑖𝑛ଶ23
1

2

଴

 

sin 66
1

2

଴

=  sin ቆ90଴ − 23
1

2

଴

ቇ  

                 = cos 23
1

2

଴

 

 𝑠𝑖𝑛ଶ66
1

2

଴

− 𝑠𝑖𝑛ଶ23
1

2

଴

 

𝑐𝑜𝑠ଶ23
1

2

଴

− 𝑠𝑖𝑛ଶ23
1

2

଴

 

cos 47଴ 

      Answer: (b) 

30. What is sinିଵ ଷ

ହ
+ sinିଵ ସ

ହ
 equal to? 

(a)  π 2⁄    (b) π 3⁄  

(c) π 4⁄    (d) π 6⁄  

Solution: 

 sinିଵ ଷ

ହ
+ sinିଵ ସ

ହ
 

sinିଵ
3

5
= θ 

    sin θ =
3

5
 

cos θ =  
4

5
 

θ =  cosିଵ
4

5
 

cosିଵ
4

5
+ sinିଵ

4

5
 

sinିଵ x + cosିଵ x =  
π

2
 

x =  
4

5
 

Answer: (a) 

31. What is 
ୡ୭ୱ ଻௫ିୡ୭ୱ ଷ

ୱ୧୬ ଻௫ିଶ ୱ୧୬ ହ௫ାୱ୧୬ ଷ௫
 equal to? 

(a) tan 𝑥 

(b) cot x 

(c) tan 2x 

(d) cot 2x 

Solution: 

     cos 𝐴 − cos 𝐵 = 2 sin
஺ା஻

ଶ
sin

஻ି஺

ଶ
 

sin 𝐴 − sin 𝐵 = 2 cos
𝐴 + 𝐵

2
sin

𝐴 − 𝐵

2
 

cos 7𝑥 − cos 3𝑥 

= 2 sin
7𝑥 + 3𝑥

2
sin

3𝑥 − 7𝑥

2
 

= 2 sin 5𝑥 sin(−2𝑥) 

sin 7𝑥 − 2 sin 5𝑥 + sin 3𝑥 

= sin 7𝑥 − sin 5𝑥 + sin 3𝑥 − sin 5𝑥 

sin 7𝑥 − sin 5𝑥 



NDA-II  ͟͢͠͞
 

ER. RANBIR MUKHYA Page 97 
 

= 2 cos
7𝑥 + 5𝑥

2
sin

7𝑥 − 5𝑥

2
 

= 2 cos 6𝑥 sin 𝑥 

sin 3𝑥 − sin 5𝑥 

= 2 cos
3𝑥 + 5𝑥

2
sin

3𝑥 − 5𝑥

2
 

= 2 cos 4𝑥  sin(−𝑥) 

sin 7𝑥 − sin 5𝑥 + sin 3𝑥 − sin 5𝑥

=  2 cos 6𝑥 sin 𝑥 − 2 cos 4𝑥 sin 𝑥 

= 2 sin 𝑥 (cos 6𝑥 − cos 4𝑥) 

= 2 sin 𝑥 2 sin 5𝑥 sin(−𝑥) 

cos 7𝑥 − cos 3𝑥

sin 7𝑥 − 2 sin 5𝑥 + sin 3𝑥
 

=  
−2 sin 5𝑥 sin 2𝑥

−2 sin 𝑥 sin 𝑥 sin 5𝑥
= cot 𝑥 

 

32. In a triangle ABC, 𝑐 = 2, 𝐴 =  45଴, 𝑎 = 2√2, 

then what is C equal to? 

(a) 300 

(b) 150 

(c) 450 

(d) None of the above 

Solution: 

𝑎

sin 𝐴
=  

𝑐

sin 𝐶
 

2√2

sin 45଴
=

2

sin 𝐶
 

sin 𝐶 =  
2 sin 45଴

2√2
 

sin 𝐶 =  
1

2
 

𝐶 =  30଴ 

Answer: (a) 

33. In a triangle ABC, sin A − cos B = cos C, 
then what is B equal to? 

 (a) π   (b) π 3⁄  

 (c) π 2⁄   (d) π 4⁄  

 Solution: sin A − cos B = cos C 

sin A = cos B + cos C 

2 sin
A

2
cos

A

2
= 2 cos

B + C

2
cos

C − B

2
 

A + B + C =  π 

B + C =  π − A 

B + C

2
=  

π

2
−

A

2
 

cos
B + C

2
=  cos ൬

π

2
−

A

2
൰ = sin

A

2
 

cos
A

2
= cos

C − B

2
 

A

2
=

C − B

2
 

A + B = C 

A + B + C = π 

C =
π

2
 

SinA = CosB 

A = 300 and B = 600 

34. If 
ୱ୧୬ (୶ା୷)

ୱ୧୬ (୶ି୷)
=

ୟାୠ

ୟିୠ
, then what is 

୲ୟ୬ ୶

୲ୟ୬ ୷
 equal to? 

(a) 
ୠ

ୟ
 

(b) 
ୟ

ୠ
 

(c) ab 

(d) 1 

Solution: 

sin (x + y)

sin (x − y)
=

a + b

a − b
 

a sin(x + y) − b sin(x + y) 

= a sin(x − y) + b sin(x − y) 



NDA-II  ͟͢͠͞
 

ER. RANBIR MUKHYA Page 98 
 

a(sin(x + y) − sin(x − y)) 

= b(sin(x + y) − sin(x − y)) 

2a cos x sin y = 2b sin x cos y 

a

b
=  

tan x

tan y
 

Answer: (b) 

35. Ifsin A sin(60଴ − A) sin(60଴ + A) = ksin3A, 

then what is k equal to ? 

(a) 1 4⁄  

(b) 1 2⁄  

(c) 1 

(d) 4 

Solution: 

sin A sin(60଴ − A) sin(60଴ + A) = ksin3A 

Take A =300 

sin 30଴ sin(60଴ − 30଴) sin(60଴ + 30଴)

= ksin3 × 30଴ 

1

2
×

1

2
× 1 = k 

k =
1

4
 

Answer: (a) 

36. The line y =  √3 meets the graph y = tan x, 

where x ∈  ቀ0,
஠

ଶ
ቁ, in k points. What is k 

equal to? 

(a) one  (b) two 

     (c)    Three  (d) Infinity 

Solution: 

tan x is increasing function for given 

interval. So it cuts at only one point. 

Answer: (a) 

37.Which one of the following is one of the 

solutions of the equation tan 2𝜃 . tan 𝜃 = 1 ? 

(a) 𝜋 12⁄  

(b) 𝜋 6⁄  

(c) 𝜋 4⁄  

(d) 𝜋 3⁄  

Solution: 

tan 2𝜃 . tan 𝜃 = 1 

2 tan 𝜃

1 − 𝑡𝑎𝑛ଶ𝜃
× tan 𝜃 = 1 

2𝑡𝑎𝑛ଶ𝜃 = 1 − 𝑡𝑎𝑛ଶ𝜃 

3𝑡𝑎𝑛ଶ𝜃 = 1 

𝑡𝑎𝑛ଶ𝜃 =
1

3
 

𝜃 =  30଴ 

Answer: (b) 

For the next three (03) items that follow: 

Given that 16sinହx = p sin 5x + q sin 3x +

r sin x. 

38. What is the value of p? 

(a) 1  (b) 2 

(c) -1  (d) -2 

39. What is the value of q? 

(a) 3  (b) 5 

(c) 10  (d) -5 

40. What is the value of r? 

(a) 5  (b) 8 

(c) 10  (d) -10 

Solution:  

4sinଷθ = 3 sin θ − sin 3θ 

2sinଶθ = 1 − cos 2θ 

16sinହθ = 2 × 4sinଷθ × 2sinଶθ 

                 = 2(3 sin θ − sin 3θ)(1 − cos 2θ) 

= 2(3 sin θ − 3 sin θ  cos 2θ − sin 3θ

+ sin 3θ  cos 2θ) 

= 6 sin θ − 2 sin 3θ − 6 sin θ cos 2θ + 2 sin 3θ cos 2θ 

= 6 sin θ − 2 sin 3θ

− 3(sin(θ + 2θ)

+ sin(θ − 2θ)) + sin 5θ

+ sin θ) 

=  sin 5θ − 5 sin 3θ + 4 sin θ 

p = 1, q = -5, and r =4 
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41. What is the length of the latus rectum of 
the ellipse 25xଶ + 16yଶ = 400? 

 (a) 25/2   (b) 25/4 

 (c) 16/5   (d) 32/5 

      Solution: Equation of ellipse 25xଶ +

16yଶ = 400 

25xଶ

400
+

16yଶ

400
= 1 

xଶ

16
+

yଶ

25
= 1 

  Given ellipse have major axis along y-axis 
and minor axis along x-axis. 

bଶ = 16 and aଶ = 25 . If e is eccentricity of the 
ellipse then bଶ = aଶ(1 − eଶ) 

16 = 25(1 − eଶ) 

eଶ = 1 − 
16

25
=  

9

25
 

e =  
3

5
 

Co-ordinate of Focus of ellipse is (0, ±ae) ≡

(0, ±3) 

At y = 3 , 
୶మ

ଵ଺
+

ଷమ

ଶହ
= 1 

x =
16

5
 

Length of latus rectum = 2x =  
ଷଶ

ହ
 

Answer: (d) 

For the next (02) items that follow: 

Consider the circles xଶ + yଶ + 2ax + c = 0 and 

xଶ + yଶ + 2by + c = 0. 

42. What is the distance between the centers 

of the two circles? 

(a) √aଶ + bଶ 

(b) aଶ + bଶ 

(c) a + b 

(d) 2(a + b) 

Solution:  

xଶ + yଶ + 2ax + c = 0 

Centre C1 ≡  (−a, 0) 

Radius R1 = √aଶ − c 

xଶ + yଶ + 2by + c = 0 

Centre C2 ≡  (0, −b) 

Radius R2 = √bଶ − c 

CଵCଶ = ඥ(−a)ଶ + (−b)ଶ 

Answer: (a) 

43. The two circles touch each other if 

(a) c =  √aଶ + bଶ 

(b)  
ଵ

ୡ
=

ଵ

ୟమ +
ଵ

ୠమ 

(c)  c =  
ଵ

ୟమ +
ଵ

ୠమ 

(d)  c =  
ଵ

ୟమାୠమ 

Solution:  

 If two circles touch each other 

externally, then center distance is equal to 

sum of radius of the circles. 

CଵCଶ =  Rଵ + Rଶ 

ඥaଶ + bଶ =  ඥaଶ − c + ඥbଶ − c 

aଶ + bଶ = aଶ − c + bଶ − c + 2ඥ(aଶ − c)(bଶ − c) 

c =  ඥ(aଶ − c)(bଶ − c) 

cଶ = aଶbଶ − c(aଶ + bଶ) + cଶ 

c =  
aଶbଶ

aଶ + bଶ
 

1

c
=  

1

aଶ
+

1

bଶ
 

Answer: (c) 

44. A(3,4) and B(5, -2) are two points and P is 

a point such that PA = PB. If the area of 

triangle PAB is 1 square unit, what are the 

coordinates of P? 

(a) (1, 0) only 

(b) (7, 2) only 

(c) (1, 0) or (7, 2) 

(d) Neither (1, 0) nor (7, 2) 

Solution: 

Slope of line passing through AB  
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y୆ −  y୅

x୆ − x୅

=  
−2 − 4

5 − 3
= −3 

Slope of line perpendicular to line AB 

m =  
1

3
 

Since PA = PB, therefore locus of P is 

perpendicular bisector of AB. 

Coordinate of mid point of AB  

x୅ + x୆

2
,
y୅ + y୆

2
 

3 + 5

2
,
4 − 2

2
 ≡  (4, 1) 

Coordinate of point P (4 + r cos θ , 1 + r sin θ) 

tan θ =  
1

3
 

cos θ =
3

√10
 

sin θ =  
1

√10
 

AB =  ඥ(5 − 2)ଶ + (4 + 2)ଶ =  √9 + 36 =  √45 

Area of triangle APB, 

=
1

2
× AB × PM = 1 

PM =
ଶ

ଷ√ହ
  

4 + r cos θ , = 4 +
2

3√5
×

3

√10
 

45. What is the product of the perpendicular 

drawn from the points (±√aଶ − bଶ, 0) upon the 

line b x cos α + a y sin α = ab? 

(a) aଶ  (b) bଶ 

(c) aଶ + bଶ  (d) a + b 

Solution: 

d =  
|axଵ + byଵ + c|

√aଶ + bଶ
 

dଵ =  
หb × √aଶ − bଶ cos α + b × 0 × sin α − abห

√bଶcosଶα + aଶsinଶα
 

dଶ =
ห−b × √aଶ − bଶ cos α + b × 0 × sin α − abห

√bଶcosଶα + aଶsinଶα
 

dଵdଶ =
หb√aଶ − bଶ cos α − abห

√bଶcosଶα + aଶsinଶα

×
ห−b√aଶ − bଶ cos α − abห

√bଶcosଶα + aଶsinଶα
 

dଵdଶ =
หbଶ൫(aଶ − bଶ)cosଶα − aଶ൯ห

bଶcosଶα + aଶsinଶα
 

dଵdଶ =
|bଶ(−aଶsinଶα − bଶcosଶα)|

bଶcosଶα + aଶsinଶα
=  bଶ 

Answer: (b) 

46. Which one of the following is correct in 

respect of the equation 
୶ିଵ

ଶ
=

୷ିଶ

ଷ
 and 

2x + 3y = 5 ? 

(a) They represent two lines which are 

parallel. 

(b) They represent two lines which are 

perpendicular. 

(c) They represent two lines which are 

neither parallel nor perpendicular 

(d) The first equation does not represent a 

line. 

Solution: 

Equation of line L1:  
୶ିଵ

ଶ
=

୷ିଶ

ଷ
 

       y =
ଷ

ଶ
x −

ଷ

ଶ
+ 2 

Equation of line L2 :2x + 3y = 5 

 y =  −
ଶ

ଷ
x + 5 

Slope of line L1 : mଵ =  
ଷ

ଶ
 

      Slope of line L2 : mଶ =  −
ଶ

ଷ
 

mଵmଶ = −1 

Lines are perpendicular to each other. 

  Answer: (b) 

Consider a sphere passing through the origin 

and the points (2, 1, -1), (1, 5, -4), (-2, 4, -6). 

47. What is the radius of the sphere? 

(a) √12 

(b) √14 

(c) 12 

(d) 14 

Solution: 

Let centre of the circle is (x଴, y଴, z଴) and radius 

of circle is R. 

Equation of sphere 
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(x − x଴)ଶ + (y − y଴)ଶ + (z − z଴)ଶ = Rଶ 

Since circle passes through origin (0, 0, 0) 

(x଴)ଶ + (y଴)ଶ + (z଴)ଶ = Rଶ 

(2 − x଴)ଶ + (1 − y଴)ଶ + (−1 − z଴)ଶ = Rଶ 

(1 − x଴)ଶ + (5 − y଴)ଶ + (−4 − z଴)ଶ = Rଶ 

(−2 − x଴)ଶ + (4 − y଴)ଶ + (−6 − z଴)ଶ = Rଶ 

By solving these four equations we x଴ =

 −1, y଴ = 2 , z଴ = −3 and R = √14 

Answer: (b) 

48. What is the centre of the sphere? 

(a) (-1, 2, -3) 

(b) (1, -2, 3) 

(c) (1, 2, -3) 

(d) (-1, -2, -3) 

Answer: (a) 

49. Consider the following statements: 

1. The sphere passes through the point 

(0, 4, 0) 

2. The point (1, 1, 1) is at a distance of 5 

unit from the centre of the sphere. 

Which of the above statements is/are 

correct? 

(a) 1 only 

(b) 2 only 

(c) Both 1 and 2 

(d) Neither 1 nor 2 

Solution: 

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

x଴ =  −1, y଴ = 2 , z଴ = −3 and R = √14 

(x + 1)ଶ + (y − 2)ଶ + (z ∓ 3)ଶ = 14 

Let point P is (0, 4, 0) 

(0 + 1)ଶ + (4 − 2)ଶ + (0 + 3)ଶ = 14 

1 + 2 + 9 ≠ 14 

So point P not passes through sphere. 

The point (1, 1, 1) is at a distance of 5 unit 

from the centre of the sphere 

d = ඥ(1 − (−1))ଶ + (1 − 2)ଶ + (−3 − 1)ଶ

= √25 = 5  

Answer: (b) 

The line joining the points (2, 1, 3) and 

 (4, -2, 5) cuts the plane 2x + y − z = 3. 

50. Where does the line cut the plane? 

(a) (0, -4, -1) 

(b) (0, -4, 1) 

(c) (1, 4, 0) 

(d) (0, 4, 1) 

Solution: 

Equation of line 

x − xଵ

xଶ − xଵ

=
y − yଵ

yଶ − yଵ

=
z − zଵ

zଶ − zଵ

 

x − 2

4 − 2
=

y − 1

−2 − 1
=

z − 3

5 − 3
 

x − 2

2
=

y − 1

−3
=

z − 3

2
= k 

x = 2 + 2k 

y = 1 − 3k 

z = 3 + 2k 

Equation of plane 

2x + y − z = 3 

2(2 + 2k) + (1 − 3k) − (3 + 2k) = 3 

4 + 4k + 1 − 3k − 3 − 2k = 3 

2 − k = 3 

k = −1 

x = 0, y = 4, z = 1 

Answer: (d) 

51. What is the ratio in which the plane 

divides the line? 

(a) 1:1 

(b) 2:3 

(c) 3:4 

(d) None of the above 

Solution: 

Let A = (2, 1, 3) , B = (4, -2, 5). 

P = (0, 4, 1) 

AP =  ඥ2ଶ + 3ଶ + 2ଶ = √17 

BP = ඥ4ଶ + 6ଶ + 4ଶ =  √68 

AP

BP
=

√17

√68
=

1

2
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Answer: (d) 

Consider the plane passing through the points 

A(2, 2, 1), B(3, 4, 2) and C(7, 0, 6). 

52.Which one of the following points lies on 

the plane? 

(a) (1, 0, 0) 

(b) (1, 0, 1) 

(c) (0, 0, 1) 

(d) None of the above 

Solution: 

Let Equation of plane P 

ax + by + cz = 1 

2a + 2b + c = 1 

3a + 4b + 2c = 1 

7a + 6c = 1 

a =  −
1

2
, b =

5

8
, c =  

3

4
 

−
1

2
x +

5

8
y +

3

4
z = 1 

Answer: (d) 

53. What are the direction ratios of the normal 

to the plane? 

(a) < 1, 0, 1> 

(b) < 0, 1, 0> 

(c) <1, 0, -1> 

(d) None of the above 

Solution:  

Direction ratio (a, b, c) 

             (-4, 5, 6) 

Answer: (d) 

Consider the function f(x) =  ൜
xଶ − 5   x ≤ 3

√x + 13  x > 3
 

54. What is lim୶→ଷ f(x) equal to? 

(a) 2   (b) 4 

(c) 5   (d) 13 

Solution: 

lim
୶→ଷష

f(x) = lim
୶→ଷష

xଶ − 5 = 4 

lim
୶→ଷశ

f(x) =  lim
୶→ଷశ

√x + 13 = 4 

f(3) = 3ଶ − 5 = 4 

Answer: (b) 

55. Consider the following statements: 

1. The function is discontinuous at x = 3. 

2. The function is not differentiable at 

x = 0. 

Which of the above statements is/are 

correct? 

(a) 1 only 

(b) 2 only 

(c) Both 1 and 2 

(d) Neither 1 nor 2 

Solution: 

lim
୶→ଷష

f(x) = lim
୶→ଷశ

f(x) = f(3) = 4 

 Function f(x) is continuous at x = 3. 

 
ୢ୷

ୢ୶
=  

ୢ൫୶మିହ൯

ୢ୶
= 2x 

൬
dy

dx
൰

୶ୀଷష
= 2 × 3 = 6 

൬
dy

dx
൰

୶ୀଷశ
=

1

2√x + 13
=

1

8
 

56. Where does the line cut the parabola? 

(a) At (-2, 3) only 

(b) At (4, 12) only 

(c) At both (-2, 3) and (4, 12) 

(d) Neither at (-2, 3) nor at (4, 12) 

Solution: 

Point of intersection of line and parabola. 

Equation of line L:  2y = 3x + 12 

Equation of parabola: 4y = 3xଶ  

2(3x + 12) = 3xଶ 

xଶ − 2x − 8 = 0 

xଶ − 4x + 2x − 8 = 0 

(x − 4)(x + 2) = 0 

x = −2, 4 

Point of intersection are A(-2, 3) and (4, 12). 

Answer: (c) 

57.What is the area enclosed by the parabola 

and the line? 

(a) 27 square unit 

(b) 36 square unit 
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(c) 48 square unit 

(d)  54 square unit 

Solution: 

 I =  ∫
ଷ୶ାଵ

ଶ

୶ୀସ

୶ୀ ିଶ
−

ଷ

ସ
xଶ dx 

 I =  
ଷ

ଶ
×

୶మ

ଶ
+ 6x −

ଷ

ସ
×

୶య

ଷ
 

 I =  
3

4
(4ଶ − (−2)ଶ) + 6൫4 − (−2)൯

−
1

4
(4ଷ − (−2)ଷ) 

  I = 27 

Answer: (a) 

58.What is the area enclosed by the parabola, 
the line and the y-axis in the first quadrant ? 

(a) 7 square unit 

(b) 14 square unit 

(c) 20 square unit 

(d) 21 square unit 

Solution: Equation of parabola 4y = 3xଶ 

 Equation of Line 2y = 3x + 12 

Point of intersection of parabola and line in first 
quadrant is x = 4 and y = 12 

Area enclosed by the parabola, the line and 
the y-axis in the first quadrant is equal to area 
enclosed by parabola and y-axis from y = 0 to 
y= 12 minus area enclosed by line and y-axis 
from y = 6 to y = 12. 

Area enclosed by parabola and y − axis 

=  න
2

√3
ඥy

ଵଶ

଴

dy = 32 

Area enclosed by line and y-axis = 
ଵ

ଶ
× base ×

height =  
ଵ

ଶ
× 6 × 4 = 12 

Area = 32 – 12 =20 

Answer: (c) 

59. Consider the function  

f(x) =  ൝

tankx

x
 ,    x < 0

3x + 2kଶ,    x ≥ 0

 

What is the non-zero value of k for which the 
function is continuous at x = 0? 

(a) 1/4  (b) 1/2 

(c) 1  (d) 2 

Solution: lim୶→଴ష
୩୲ୟ୬୩୶

୩୶
= k 

lim
୶→଴శ

3x + 2kଶ = 2kଶ 

lim
୶→଴ష

f(x) = lim
୶→଴శ

f(x) 

k = 2kଶ 

k = 0,
1

2
 

Answer: (b) 

60. Consider the following statements: 

1. The function f(x) = [x], where [.] is the 
greatest integer function defined on R, is 
continuous at all points except at x =0. 

2. The function f(x) =  sin|x| is continuous 
for all x ∈ R. 

Which of the above statements is/are 
correct? 

(a) 1 only 

(b) 2 only 

(c) Both 1 and 2 

(d) Neither 1 nor 2 

Solution:  y =  ቄ
sin x          x > 0
− sin x     x < 0

 

Function sin x is continuous function. 

f(x) = [x] is discontinuous function.  

For the next two(02) items that follow: 

Consider the curve x = a(cos θ +  θ sin θ) and 

y = a(sin θ −  θ cos θ). 

61. What is 
ୢ୷

ୢ୶
 equal to? 

(a) tan θ 

(b) cot θ 
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(c) sin 2θ 

(d) cos 2θ 

Solution: 

 x = a(cos θ +  θ sin θ) 

         
dx

dθ
= a(− sin θ + sin θ + θ cos θ)  

 = aθ cos θ 

 y = a(sin θ −  θ cos θ). 

 
ୢ୷

ୢ஘
= a(cos θ − cos θ + θ sin θ) 

 = aθ sin θ 

 
ୢ୷

ୢ୶
=

ୟ஘ ୱ୧୬ ஘

ୟ஘ ୡ୭ୱ
=  tan θ 

Answer: (a) 

62. What is 
ୢమ୷

ୢ୶మ equal to? 

(a) secଶθ 

(b) −cosecଶ θ 

(c)  
ୱୣୡయ஘

ୟ஘
 

(d) None of the above 

dy

dx
= tan θ 

dଶy

dxଶ
=  

d tan θ

dx
=

d tan θ

dθ

dθ

dx
 

= secଶθ 
1

aθ cos θ
=  

secଷθ 

aθ
 

Answer: (c) 

63. What is the area of the parabola yଶ = 4bx 

bounded by the latus rectum? 

(a) 2bଶ/3 square unit 

(b) 4bଶ/3 square unit 

(c) bଶ square unit 

(d) 8bଶ/3 square unit 

Solution: Equation of parabola 

yଶ = 4bx  

Focus of parabola F ≡  (b, 0)  

Area bounded by the latus rectum 

= 2 න √4bx
ୠ

଴

dx = 2√4b
x

ଷ
ଶ

3
2

ቮ

଴

ୠ

=
2 × 2 × 2√bb

ଷ
ଶ

3

=
8bଶ

3
 

64. If y = xln x + xe୶, then what is the value of 

ୢ୷

ୢ୶
 at x =1 ? 

(a) 1+ e 

(b) 1 − e 

(c) 1 + 2e 

(d) None of the above 

     Solution: 

 y = xlnx + xe୶ 

dy

dx
=  ln x + 1 + e୶ + xe୶ 

at x =1 

dy

dx
= 0 + 1 + e + e = 1 + 2e 

     Answer: (c) 

65. What is lim୶→଴
୪୭୥ఱ(ଵା୶)

୶
 equal to? 

(a) 1 

(b) logହ e 

(c) logୣ 5 

(d) 5 

Solution: 

lim୶→଴

logହ(1 + x)

x
 

Apply L’Hospital Rule, 

lim
୶→଴

logୣ 5

 1 + x
=  logୣ 5 

Answer: (c) 

The line 2y = 3x + 12 cuts the parabola4y =

3xଶ. 

66. What is the degree of the differential 

equation ቀ
ୢయ୷

ୢ୶యቁ
ଷ/ଶ

= ቀ
ୢమ୷

ୢ୶మቁ
ଶ

? 

     (a) 1  (b) 2 

     (c) 3  (d) 4 

     Solution: 

ቆ
dଷy

dxଷ
ቇ

ଷ/ଶ

= ቆ
dଶy

dxଶ
ቇ

ଶ

 

ቆ
dଷy

dxଷ
ቇ

ଷ

= ቆ
dଶy

dxଶ
ቇ

ସ

  

    Degree = 3 

    Order = 3 
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    Answer: (c) 

67. What is the solution of the equation 

ln ቀ
ୢ୷

ୢ୶
ቁ + x = 0 ? 

(a) y + e୶ = c 

(b) y − eି୶ = c 

(c) y + eି୶ = c 

(d) y − e୶ = c 

where c is an arbitrary constant 

Solution: 

ln ൬
dy

dx
൰ + x = 0 

dy

dx
=  eି୶ 

y =  
eି୶

−1
+ c 

y + eି୶ = c 

Answer: (c) 

Let f(x) = axଶ + bx + c such that f(1) = f(−1) 

and a, b, c are in Arithmetic Progression. 

68. What is the value of b? 

     (a) -1   

     (b) 0   

     (c) 1   

    (d) Cannot be determined due to insufficient 

data 

Solution:  

f(x) = axଶ + bx + c 

f(1) = a × 1ଶ + b × 1 + c = a + b + c 

f(−1) = a(−1)ଶ + b(−1) + c 

f(−1) = a − b + c 

f(1) = f(−1) 

a + b + c = a − b + c 

2b = 0 

b = 0 

Answer: (b) 

69. f ᇱ(a), f ᇱ(b), f ᇱ(c) are in 

(a) A.P.   

(B) G.P.    

(c) H.P.    

(d) Arithmetico-geometric progression 

Solution: 

Since a, b, and c are in A.P.  

b − a = c − b = d(common difference) 

f ᇱ(x) = 2ax + b 

f ᇱ(a) = 2aଶ + b 

f ᇱ(b) = 2ab + b 

f ᇱ(c) = 2ac + b 

f ᇱ(b) − f ᇱ(a) = 2a(b − a) = 2ad  

    f ᇱ(c) − f ᇱ(b) = 2a(c − b) = 2ad 

  f ᇱ(a), f ᇱ(b), f ᇱ(c) are in A.P. 

Answer: (a) 

70. f ᇱᇱ(a), f ᇱᇱ(b), f ᇱᇱ(c) are 

    (a) in A.P. only 

   (b) in G.P. only 

   (C) in both A.P. and G.P. 

   (d) neither in A.P. nor in G.P. 

Solution: 

     f ᇱᇱ(x) = 2a 

f ᇱᇱ(a) = f ᇱᇱ(b) = f ᇱᇱ(c) = 2a 

f ᇱᇱ(a), f ᇱᇱ(b), f ᇱᇱ(c) are in A.P. and G.P. with 

common difference is 1 and common ratio is 1. 

Answer: (c) 

71. If |aሬ⃗ | = 2, หbሬ⃗ ห = 5 and หaሬ⃗ × bሬ⃗ ห = 8, then 

what is aሬ⃗ . bሬ⃗  equal to ? 

(a) 6  (b) 7 

(c) 8  (d) 9 

Solution: 

หaሬ⃗ × bሬ⃗ ห = 8 

|aሬ⃗ |หbሬ⃗ ห sin θ = 8 

2 × 5 × sin θ = 8 

sin θ =
4

5
 

cos θ =
3

5
 

aሬ⃗ . bሬ⃗ = |aሬ⃗ |หbሬ⃗ ห cos θ = 2 × 5 ×
3

5
= 6 

Answer: (a) 

72.If ห𝑎⃗ + 𝑏ሬ⃗ ห = ห𝑎⃗ − 𝑏ሬ⃗ ห , then which one of 

the following is correct? 
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(a) |𝑎⃗| = ห𝑏ሬ⃗ ห 

(b) 𝑎⃗ is parallel to 𝑏ሬ⃗  

(c) 𝑎⃗ is perpendicular to 𝑏ሬ⃗  

(d) 𝑎⃗ is a unit vector 

Solution: 

ห𝑎⃗ + 𝑏ሬ⃗ ห = ห𝑎⃗ − 𝑏ሬ⃗ ห 

ห𝑎⃗ + 𝑏ሬ⃗ ห
ଶ

= ห𝑎⃗ − 𝑏ሬ⃗ ห
ଶ
 

 |𝑎⃗|ଶ + ห𝑏ሬ⃗ ห
ଶ

+ 2𝑎⃗. 𝑏ሬ⃗ =  |𝑎⃗|ଶ + ห𝑏ሬ⃗ ห
ଶ

− 2𝑎⃗. 𝑏ሬ⃗  

4𝑎⃗. 𝑏ሬ⃗ = 0 

If dot product of two vector is equal to 

zero, it means both vectors are 

perpendicular to each other. 

Answer: (c) 

73.What is the area of the triangle OAB where 

O is the origin, 𝑂𝐴ሬሬሬሬሬ⃗ = 3𝚤̂ − 𝚥̂ + 𝑘෠ and 𝑂𝐵ሬሬሬሬሬ⃗ = 2𝚤̂ +

𝚥̂ − 3𝑘෠? 

(a) 5√6 square unit 

(b) 
ହ√଺

ଶ
 square unit 

(c) √6 square unit 

(d) √30 square unit 

Solution: 

𝑂𝐴ሬሬሬሬሬ⃗ = 3𝚤̂ − 𝚥̂ + 𝑘෠ 

ห𝑂𝐴ሬሬሬሬሬ⃗ ห = √11 

 𝑂𝐵ሬሬሬሬሬ⃗ = 2𝚤̂ + 𝚥̂ − 3𝑘෠ 

ห𝑂𝐵ሬሬሬሬሬ⃗ ห =  √14 

cos 𝜃 =
𝑂𝐴ሬሬሬሬሬ⃗ . 𝑂𝐵ሬሬሬሬሬ⃗

ห𝑂𝐴ሬሬሬሬሬ⃗ หห𝑂𝐵ሬሬሬሬሬ⃗ ห
 

          =
6 − 1 − 3

√11√14
 

           =
2

√154
 

sin 𝜃 = ඥ1 − cosଶ 𝜃 

sin 𝜃 = ඨ1 −
4

154
=

√150

√154
 

Area of the triangle 

= 
ଵ

ଶ
ห𝑂𝐴ሬሬሬሬሬ⃗  ×  𝑂𝐵ሬሬሬሬሬ⃗ ห 

=  
1

2
 ห𝑂𝐴ሬሬሬሬሬ⃗ หห𝑂𝐵ሬሬሬሬሬ⃗ ห sin 𝜃 

=
1

2
× √11 × √14 ×

√150

√154
 

=
√150

2
=

5√6

2
 

Answer: (b) 

74 .Which one of the following is the unit 

vector perpendicular to both 𝑎⃗ = −𝚤̂ + 𝚥̂ + 𝑘෠  

and 𝑏ሬ⃗ = 𝚤̂ − 𝚥̂ + 𝑘෠  ? 

(a)  
ప̂ାఫ̂

√ଶ
 

(b) 𝑘෠  

(c)  
ఫ̂ା௞෠

√ଶ
 

(d) 
ప̂ିఫ̂

√ଶ
 

    Solution:  

𝑎⃗ × 𝑏ሬ⃗   =  อ
𝑖 𝑗 𝑘

−1 1 1
1 −1 1

อ 

              = 2𝑖 + 2𝑗 

ห𝑎⃗ × 𝑏ሬ⃗ ห = 2√2 

𝒏ෝ =  
𝒂ሬሬ⃗ × 𝒃ሬሬ⃗

ห𝒂ሬሬ⃗ × 𝒃ሬሬ⃗ ห
=

2𝑖 + 2𝑗

𝟐√𝟐
=  

𝚤̂ + 𝚥̂

√2
  

     Answer: (a) 
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75. What is the interior acute angle of the 

parallelogram whose sides are represented by 

the vectors 
ଵ

√ଶ
𝚤̂ +

ଵ

√ଶ
𝚥̂ + 𝑘෠ and 

ଵ

√ଶ
𝚤̂ −

ଵ

√ଶ
𝚥̂ + 𝑘෠ ? 

(a) 600 

(b) 450 

(c) 300 

(d) 150 

Solution: 

cos 𝜃 =
𝑎⃗. 𝑏ሬ⃗

|𝑎⃗|ห𝑏ሬ⃗ ห
 

𝑎⃗ =
1

√2
𝚤̂ +

1

√2
𝚥̂ + 𝑘෠  

|𝑎⃗| =  ඨ
1

2
+

1

2
+ 1 = √2 

𝑏ሬ⃗ =
1

√2
𝚤̂ −

1

√2
𝚥̂ + 𝑘෠  

ห𝑏ሬ⃗ ห = ඨ
1

2
+

1

2
+ 1 = √2 

𝑎⃗. 𝑏ሬ⃗ =
1

2
−

1

2
+ 1 = 1 

cos 𝜃 =
𝑎⃗. 𝑏ሬ⃗

|𝑎⃗|ห𝑏ሬ⃗ ห
=  

1

√2√2
=  

1

2
 

𝜃 =  60଴ 

Answer: (a) 

76.For what value of 𝜆 are the vectors 

𝜆𝚤̂ + (1 + 𝜆)𝚥̂ + (1 + 2𝜆)𝑘෠  and (1 − 𝜆)𝚤̂ +

(𝜆)𝚥̂ + 2𝑘෠  perpendicular? 

(a) -1/3  (b) 1/3 

    (c) 2/3  (d) 1 

Solution: 

If two vectors perpendicular to each 

other then dot product is equal to zero. 

𝜆(1 − 𝜆) + 𝜆(1 + 𝜆) + 2(1 + 2𝜆) = 0 

2𝜆 + 2 + 4𝜆 = 0 

𝜆 =  − 
1

3
 

Answer: (a) 

 

For the next four (04) items that follow: 

aሬ⃗ + bሬ⃗ + c⃗ = 0ሬ⃗  such that |aሬ⃗ | = 3, หbሬ⃗ ห = 5 and , 

|c⃗| = 7 

77.  What is the angle between aሬ⃗  and bሬ⃗  ? 

(a) π 6⁄    (b) π 4⁄  

(c) π 3⁄    (d) π 2⁄  

Solution: 

aሬ⃗ + bሬ⃗ + c⃗ = 0ሬ⃗  

Vector a, b , c are the sides of the 

triangle. 

cos θ =  
aଶ + bଶ − cଶ

2ab
 

cos θ =  −
1

2
 

θ =  120଴ 

Angle between a and b = 600  .   

      Answer: (c) 

78. What is aሬ⃗ . bሬ⃗ + bሬ⃗ . c⃗ + c⃗. aሬ⃗  equal to? 

(a) – 83   (b) -83/2 

(c) 75  (d) -75/2 

Solution: 

aሬ⃗ + bሬ⃗ + c⃗ = 0 

൫aሬ⃗ + bሬ⃗ + c⃗൯
ଶ

= 0 

|aሬ⃗ |ଶ + หbሬ⃗ ห
ଶ

+ |c⃗|ଶ + 2൫ aሬ⃗ . bሬ⃗ + bሬ⃗ . c⃗ + c⃗. aሬ⃗ ൯ = 0 

3ଶ + 5ଶ + 7ଶ + 2൫ aሬ⃗ . bሬ⃗ + bሬ⃗ . c⃗ + c⃗. aሬ⃗ ൯ = 0 

൫ aሬ⃗ . bሬ⃗ + bሬ⃗ . c⃗ + c⃗. aሬ⃗ ൯ =  −
83

2
 

Answer: (b) 

79. What is หaሬ⃗ + bሬ⃗ ห equal to? 

(a) 7  (b) 8 

(c) 10  (d) 11 

Solution: 

aሬ⃗ + bሬ⃗ + c⃗ = 0 

หaሬ⃗ + bሬ⃗ ห = |−c⃗| = 7 

         Answer: (a) 

For the next two (02) items that follow: 

Consider the function f ᇱᇱ(x) = secସx + 4 with 

f(0) = 0 and f ᇱ(0) = 0. 

80  What is f ᇱ(x) equal to? 
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(a) tan x −  
୲ୟ୬య୶

ଷ
+ 4x 

(b) tan x +  
୲ୟ୬య୶

ଷ
+ 4x 

(c) tan x +  
ୱୣୡయ୶

ଷ
+ 4x 

(d) −tan x −  
୲ୟ୬య୶

ଷ
+ 4x 

81. What is f(x) equal to? 

(a) 
ଶ ୪୬ ୱୣୡ ୶

ଷ
+

୲ୟ୬మ୶

଺
+ 2xଶ 

(b)  
ଷ ୪୬ ୱୣ

ଶ
+

ୡ୭୲మ୶

଺
+ 2xଶ 

(c) 
ସ ୪୬ ୱୣୡ ୶

ଷ
+

ୱୣୡమ୶

଺
+ 2xଶ 

(d) ln sec  x +  
୲ୟ୬ర୶

ଵଶ
+ 2xଶ 

Solution: 

 f ᇱᇱ(x) = secସx + 4 

df ᇱ(x)

dx
=  secସx + 4 

න df ᇱ(x) =   න secସx + 4 dx 

f ᇱ(x) = ∫ secସx dx  +  ∫ 4dx  

න secସx dx =  න secଶx secଶx dx 

=  න(1 + tanଶx)secଶxdx 

=  න(1 + tanଶx)d(tanx) 

                        = tan x +
tanଷx

3
 

න df ᇱ(x) = tan x +
tanଷx

3
+ 4x + c  

f ᇱ(x) = tan x +
tanଷx

3
+ 4x 

Answer: (c) 

f ᇱ(x) = tan x +
tanଷx

3
+ 4x 

df(x)

dx
=  tan x +

tanଷx

3
+ 4x 

න tanx dx =  න
sin x

cos x
dx = න

−d(cos x)

cos x

=  − ln cos x =  ln sec x 

  ∫ tanଷ x dx =  ∫ tanଶx tan x dx 

=  න(secଶx − 1)tanx dx 

=  
tanଶx

2
+  ln cos x 

f(x) =  ln sec x +
tanଶx

6
+

ln cos x

3
+ 2xଶ 

Answer: (a) 

82. The probability that in a random 

arrangement of the letters of the word 

‘UNIVERSITY’ , the two I’s do not come 

together is 

        (a) 4 5⁄   (b) 1 5⁄    

        (c)  1 10⁄    (d) 9 10⁄  

        Solution: 

       Total No of letters = 10 

        Total No of arrangement = 
ଵ଴!

ଶ!
 

Total No of arrangement in which 2I’s   

come together = 9! 

Total No of arrangement in which 2I’s do 

not come together = 
ଵ଴!

ଶ!
− 9! = 4 × 9!  

   Probability of 2I’s do not come together = 

ସ×ଽ! 
భబ!

మ!

=  
ସ

ହ
 

        Answer: (a) 

83. A fair coin is tossed four times. What is the 

probability that at most three tails occur? 

(a) 7/8  (b)15/16 

(b) 13/16  (d) 3/4 

Solution:  

 Total number of sample space  

n(s) = 2 × 2 × 2 × 2 = 16 

E is event of occurrence of four tail. 

n(E) = 1 

P(E)= 
୬(୉)

୬(ୱ)
=

ଵ

ଵ଺
 

P(at most three tails) = 1 −  
ଵ

ଵ଺
=

ଵହ

ଵ଺
 

Answer: (b) 

84. What is the mean deviation about the 

mean for the data 4, 7, 8, 9, 10, 12, 13, 17? 

(a) 2.5  (b) 3 

(c) 3.5  (d) 4 

Solution: 𝑀𝑒𝑎𝑛 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 =  
|∑|௑ିఓ||

ே
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Mean µ = 
ସା଻ା଼ାଽାଵ଴ାଵଶାଵଷା

଼
=  

଼଴

଼
= 10 

෍|𝑋 − 𝜇| =  

𝑀𝑒𝑎𝑛 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 =  
|∑|𝑋 − 𝜇||

𝑁
=  

24

8
= 3 

85. What is ∫
ௗ௫

௔మ௖௢௦మ௫ା௕మ௦௜௡మ௫

గ ଶ⁄

଴
 equal to? 

        (a) 2ab  (b) 2𝜋𝑎𝑏 

       (c) 
గ

ଶ௔௕
  (d) 

గ

௔௕
 

Solution: 

න
𝑑𝑥

𝑎ଶ𝑐𝑜𝑠ଶ𝑥 + 𝑏ଶ𝑠𝑖𝑛ଶ𝑥

గ ଶ⁄

଴

=  න
𝑠𝑒𝑐ଶ𝑥 𝑑𝑥

𝑎ଶ + 𝑏ଶ𝑡𝑎𝑛ଶ𝑥

గ ଶ⁄

଴

 

=  
1

𝑏ଶ
න

𝑠𝑒𝑐ଶ𝑥 𝑑𝑥

𝑎ଶ

𝑏ଶ + 𝑡𝑎𝑛ଶ𝑥

గ ଶ⁄

଴

 

Let tan 𝑥 = 𝑡 

𝑠𝑒𝑐ଶ𝑥𝑑𝑥 = 𝑑𝑡 

𝑥 = 0 → 𝑡 = 0 

𝑥 =  𝜋 2⁄ → 𝑡 =  ∞ 

𝐼 =  
1

𝑏ଶ
න

𝑑𝑡

𝑎ଶ

𝑏ଶ + 𝑡ଶ

ஶ

଴

=  
1

𝑏ଶ
×

1
𝑎
𝑏

 tanିଵ 𝑡|଴
ஶ

=
1

𝑎𝑏
(tanିଵ ∞ − tanିଵ 0)

=
𝜋

2𝑎𝑏
 

 

 

 

 


