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1. Every quadratic equation ax? + bx+c =10
where a,b,c € R, a # 0 has
(a) Exactly one real root.
(b) Atleast one real root.
(c) Atleasttwo real roots.
(d) At most two real roots.

Answer: (d)

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

a b c
b ¢ a
c a b

the determinant is

(@) Non-negative

—~

)

b) Non-positive
(c) Negative

(d) positive
Solution:

a b c
b ¢ a
c a b

C
a

= a(bc — a%) — b(b? — ac) + c(ab — c?)

=3abc—a®—-b3 -3

=alg =l Bleele

a

AM =>GM

313 3
% > 3/33p3c3
0> 3abc—a%—b3-¢3
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. A%=A
2.B>=B
3. (AB )* = AB
Select the correct answer using the code
given below :
(a) 1and 2 only
(b) 2 and 3 only
(c) 1and 3 only
(d) 1,2and 3
Solution: AB = A

ABA = AA

SinBA=Band AB=A

AB = A?
A= A?
BA=B
BAB = B2
BA = B2
B =B2

(AB )?> = ABAB = ABB = AB

4. What is (1001), equal to?
@ o
(b) (910
() (171
(d) (1)
Solution:
(1001), =1x2%°+1x 23
=9
Answer: (b)

N6
gfi) equal to , where i = V=1 ?

(a) 1 (b) 1/6
(c) 6 (d)2
Solution:

5. What is (

.TC

V3 +i=2e%
LTC
V3i—i=2e

.TC
V3+i 28 h
= 3

\/§_i_ Ze_ig_
.6
(\/?-l-l) :eiZTIT:l

V3-i
Answer: (a)

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

and arg(z) = 5?“ . What is z equal to?

(@) 2vV3+2i (b) 23 —2i
(c) —2v3 +2i (d) —V3 +i
Solution:
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L f

z = |z|el@rs®@)
;5T 5 5m
Zz=4e6 = 4cos?+14sm?

5T[_ ( T[)_ T[_ \/§
COS6—COST[ 6— COS6— 2

_51'[__( 11)__1'[_1
sin-=sin(m——)=sin-=7

6
z= —2V3+2i
Answer: (c)
6i —3i 1
4 3i —1|=x+iy, where i=+/-1,
20 3 i
then what is x equal to?
(@)3 (b) 2
(c)1 (d)0
Solution:
6i —3i 1
4 3 -1
20 3 i
264? ?H+34$ :H+1E% ?
= 6i(3i? + 3) + 3i(4i + 20) + (12 — 601)
=12i2+60i+12—-60i=0
Answer: (d)
f a, B are the roots of ax? + bx + ¢ = 0 and

a+h,B+h are the roots of px* +qx+r=0,

then what is h equal to?

(@ -
(b)
(c)
(d)

Solution:
If a, B are the roots of ax? + bx + ¢ = 0
b
at+p=-— 3
If a + h, B + h are the roots of
px’+gx+r=0

a+h+B+h=—%

2 yon=-1

p

-3G-3)
“2\a p
Answer: (b)

9. If the matrix A is such that ((1) i)A=

1 1 .
?
(0 _1) , then what is A equal to?

(a)
(b)

O =R O P

(c)
(d)

A/TAA
[S=Y
N
N—r

o 1)

Solution:

LetA = (‘2 2)

(11 i)Az((lJ _11)
o VE D=6 )

a+3c b+3d)=(1 11)

(
(
(

c d 0 -
c=0, d=-1
a+3c=
b+3d=1
a=1b=4
A_((l) —41)
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(A™1) equal to?

ER. RANBIR MUKHYA

Page 92



NDA-II

2014

1

(a) det A (b) ——

(c) 1 (d) None of the above
Solution: AA™! =1

det(AA™Y) = det(l)

det(A)det(A™1) =1

det(A™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) Ais non-singular

(b) Ais singular.

(c) A is symmetric

(d) A is skew symmetric

Solution: AB = AC

Premultiply by A™1

AT1AB = AT1AC

B=C

Inverse of matrix A exists if matrix A is non-
singular matrix.

4 X+ 2
2x—3 x+1

what is x equal to?

13. If A= ( ) is symmetric, then

(@) 2
(b) 3
(c) -1
d) 5
Solution:

If A is symmetric matrix then a;; = a;;

A1z = Az
x+2=2x-3
x=5
Answer: (d)

a b o0
0 a b
b 0 a
following is correct?

14. if = 0, then which one of the

(a) % is one of the cube roots of unity.
(b) % 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.

a b 0
0 a b
b 0 a

Solution: =0

aly ol -l o=

a+b3=0
a3
b—3+1=0-+
x3+1=0

X = % is the cube root of -1.

15. What is

(1 + i)4-n+
(1 — i)4-n+3

equal to, where n is a natural number and

i=v-17?

(a)2 (b) 2i
(c)—2i (d)i
Solution:

(1+1) = VZels

4n+5 ;(4n+5)m

(A+D**5 = (V2) e 1

T

1—i=+2ez

_.(4n+3)m
L—

- i)4n+5 _ (\/E)4n+3e

(\/E)4-n+5 i 8n+8ﬂ

D e
= e 4

(1 _ i)4-n+3 (ﬁ)4n+3
=2 (cos2(n+ 1
+isin2(n + 1)m)

cos2(n+ 1)m=1and sin2(n+ 1)t =0
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(1 + i)4n+5 3
(1 —i)4n+ -

Answer: (a)

16. What is the number of ways in which one
can post 5 letters in 7 letter boxes?
(a) 75 (b) 35
(c) 57 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:
€(15,11) = fﬁ%
= 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 ?

(@) 0 (b) 9
(c) 15 (d) 20

Solution: Number of element in Cartesian
product of Aand B=n(A)xn (B)=5x4 =
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|
=3X-1x3=-9

Consider the function f(x) = %

f(x)+1
f(x)-1

20. What is + x equal to?

(@) 0 (b) 1°

(c) 2x (d) 4x
Solution:

x—1

x+1

f(x) =

X —
fx)+1

(x) Lx= Xt
f(x)—1 X —

Answer: (a)
_x-1

21. Consider the function f(x) = Y

What is f(2x) equal to?

f(x)+1
( ) f(x)+3
f(x)+1
() Scoet

3f(x)+1
(C) f(x)+3

f(x)+3
( ) 3f(x)+1

Solution:
f(2x) =

2x-1
2x+1

Atx=0
f(0) = -1
3(0)+1_ —=3+1
fO)+3 —-1+3
Answer: ()
22. What is f(f(x)) equal to?
(a) x (b) -x
(c) —3 (d) None

Solution:

f(x)—1

fx) +1
x—1

_x+1 1

x—1.4

f(f(x) =

x+1

B X
Answer: (c)

Consider the expansion(x2 + i)ls.
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:

(xz + %)15 - 1Zscas,r)(xZ)r (%)
15-r

(x2)" (%) = x3r-15

If r =5 them term is independent of x

15-r

!
5010!
Answer: (b)

24. What is the ratio of coefficient of x'° to the

C(15,5) = =3003

term independent of x in the given

expansion?

(a) 1

(b) 2
(c) 2/3
(d) %
Solution:

|

15

C(15,10)
C(15,5)
Answer: (a)
25. Consider the following statements:
1. There are 15 terms in the given
expansion.
2.The coefficient of x'? is equal to that of
x3.
Which of the above statements is/are
correct?
(a) 1only
(b) 2only
(c) Both1and?2
(d) Neither 1 nor 2

Solution:

x+y"
Total number of term is n+1

(e +3)

Total number of term is 15 + 1 =16

3r-15 — 12

X
3r—15=12
r=9
3115 — 3
3r—15=3
r=6

Coefficient of x2 = C(15,9)
Coefficient of x* = C(15, 6)
C(n,r) =C(n,n—r)
C(15,9) = C(15,6)
Answer: (b)
26. What is V1 + sin 26 equal to?

(a) cosf —siné

(b) cos@ +sinf

(c) 2cosB +sin6

(d) cos@ +2sind
Solution:

V1 + sin 26

= /sin26 + cos26 + 2sin 6 cos O

=sinf + cos @

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 30°, What is the height of the lamp

post?

(@) 50 m
(b) 50v/3 m
(©) Zm

(d) 100m

Solution:
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tan30° = X
"~ 150
x = 50V3

28. If cotA = 2 and cot B = 3, then what is the
value of A + B?

(@) /6
(b)
(c) m/2
(d) m/4
Solution:
(A +B) = cotA + cotB
co " cotA.cotB—1
_ 2+3
T 2x3-1
=1
A+B="=
4
Answer: (d)

29. What is sin266%0 - sin223%0equal to?
(a) sin47°
(b) cos47°
(c) 2sin47°
(d) 2cos47°

Solution:

0 0

sin266§ — sin?23 >

1° 1°
sin66§ = sin (900 - 235 >

10
=cos23—=

0 0
in266- — sin?23~
N 2 sin 2

0 0
223= —sin?23=
CcoS 2 sin 2

cos 47°

Answer: (b)

30. What is sin™?! % + sin™? % equal to?
(@) m/2 (b) /3
(c) m/4 (d)ym/6

Solution:

Answer: (a)

31 What |S cos 7x—cos 3

sin 7x—2 sin 5x+sin 3x

equal to?

(a) tanx
(b) cotx
(c) tan 2x
(d) cot 2x

Solution:

. A+B . B-A
cosA —cosB = ZSIHTSIHT

A+B A-B

sinA —sin B = 2 cos sin >

cos7x —cos 3x

— 24 7x+3x  3x—7x
=2sin— - —sin—

= 2sin 5x sin(—2x)
sin 7x — 2 sin 5x + sin 3x
= sin 7x — sin 5x + sin 3x — sin 5x

sin 7x — sin 5x
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7x +5x _ 7x—5x

= 2cos > sin >

= 2cos6xsinx

sin 3x — sin 5x

3x +5x  3x—5x

=2
cos > sin >

= 2 cos4x sin(—x)

sin 7x — sin 5x + sin 3x — sin 5x

= 2cosb6xsinx — 2 cos4xsinx
= 2 sin x (cos 6x — cos 4x)
= 2 sinx 2 sin 5x sin(—x)

cos 7x — cos 3x

sin 7x — 2 sin 5x + sin 3x

—2sin5x sin 2x
= - - - = cotx
—2 sin x sin x sin 5x

32. In atriangle ABC, ¢ = 2,4 = 45°% a = 22,

then what is C equal to?

(a) 30°
(b) 15°
(c) 45°
(d) None of the above

Solution:

w2 2
sin45% ~ sinC
- 2 sin 45°
sinC =
2V2
sinC = =
Cc = 30°

ER. RANBIR MUKHYA

Answer: (a)

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

(a)m (b) /3
(c)m/2 (d) /4
Solution: sinA — cos B = cos C

sinA = cosB + cos C

B+C C-B
> cos >

ZSinEcosE = 2 cos

A+B+C=mn

SinA = CosB

A =30"and B = 60°

sin(x+y) _ ﬂ
M1 =

(a)
(b)
(c) ab
(d) 1
Solution:

.t
then what is —— equal to?
tany

oTly oo

sin(x+y) a+b
sin(x—y) a-—b

asin(x+y) —bsin(x +y)
=asin(x —y) + bsin(x—y)
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a(sin(x +y) — sin(x — y))
= b(sin(x + y) — sin(x — y))

2acosxsiny = 2bsinxcosy

a _ tan x
b tany
Answer: (b)

35. Ifsin Asin(60° — A) sin(60° + A) = ksin3A,

then what is k equal to ?

(@) 1/4

(b) 1/2

(c) 1

(d) 4
Solution:

sin Asin(60° — A) sin(60° + A) = ksin3A
Take A =30°
sin 30° sin(60° — 30°) sin(60° + 30°)

= ksin3 x 30°
1 1
§X§X1=k
1
k=2
Answer: (a)

36. The line y = /3 meets the graph y = tan x,
where x € (Og) 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 26 .tanf =1 ?

(a) m/12
(b) m/6
(c) m/4
(d) =n/3
Solution:

tan260.tanf =1

2tan@ tan = 1
X —
1 — tan20 an
2tan?6 = 1 — tan®6

3tan?0 =1
1

tan?6 = -

an 3

6 = 30°
Answer: (b)

For the next three (03) items that follow:

Given that  16sin°x = psin5x + qsin3x +

rsinx.

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:

4sin®0 = 3sin 6 — sin 360
2sin?0 = 1 — cos 20
16sin°0 = 2 X 4sin®0 X 2sin?0
= 2(3sin® — sin 30)(1 — cos 20)
=2(3sin® —3sinB cos 260 — sin 36
+ sin 360 cos 20)
=6sin0 — 2sin360 — 6 sin B cos 26 + 2 sin 36 cos 26
=65sin6 — 2sin 30
— 3(sin(6 + 26)
+ sin(® — 260)) + sin 56
+ sin )
= sin50 — 5sin 36 + 4 sin 6
p=1,q=-5andr=4
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41. What is the length of the latus rectum of
the ellipse 25x2 + 16y? = 4007?

(a) 25/2 (b) 25/4
(c) 16/5 (d) 32/5

Solution: Equation of ellipse 25x2 +
16y% = 400

25x%  16y?

200 T 700 1

XZ y2

6t~
Given ellipse have major axis along y-axis

and minor axis along x-axis.

b? = 16 and a? = 25 . If e is eccentricity of the

ellipse then b? = a%(1 — e?)

16 = 25(1 — €?)
16 9

2 — —_—_——= —

e =1-7= 735
3
€T3

Co-ordinate of Focus of ellipse is (0, +ae) =

_ X2 32
Aty—s,gﬁ'g—l

Length of latus rectum = 2x = %

Answer: (d)

For the next (02) items that follow:

Consider the circles x? + y? + 2ax+ ¢ =0 and

x2+y2+2by+c=0.

42. What is the distance between the centers

of the two circles?

(a) Va?+b?

(b) a?+b?

(c) a+b

(d) 2(a+b)
Solution:

x?+y*+2ax+c=0
Centre C; = (—a,0)
Radius Ry =vaZ — ¢
x2+y2+2by+c=0
Centre C, = (0,—b)
Radius R, = vbZ — ¢
GG = \/m
Answer: (a)
43. The two circles touch each other if

(@) c= +VaZ+b?

1

b) =z+q

2 b2
1 1
(C) cC= a_z + ﬁ
1
@ c= aZ+b?
Solution:

If two circles touch each other
externally, then center distance is equal to
sum of radius of the circles.

C,C, = Ry +R,

Vaz+b2 = /a2 —c+b2—c
a?+b?=a?—-c+b%2—c+2y(@-c)(b%—-0c)
c= 4@ -c)b?2-0)

c? = a®b? — c(a® + b?) + ¢?

a%b?
C= 5
a? + b?
1 _ 1 1
c a? b2
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?

(@) (1,0)only
(b) (7, 2)only

(¢) (1,0)or(7,2)

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

Solution:

Slope of line passing through AB
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YB — YA _ —2—4=_3 dd = [b2((a? — b*)cos?a — a?)|
X —Xp 5-3 1h2 b2cos2a + aZsina
Slope of line perpendicular to line AB dd |b%(—a?sin?a — b2cos?a)| b2
1 2 = =

m=§

Since PA = PB, therefore locus of P is
perpendicular bisector of AB.
Coordinate of mid point of AB

2 2

3+54-2

7 7 = @D

Coordinate of point P (4 + rcos 0,1 + rsin0)
1

tan @ = 3
3

cosezﬁ

. _ 1

sinB = \/ﬁ

AB= (5-2)? + (4+2)? = V9+36= V45
Area of triangle APB,

1
=E><AB><PM=1

2

PM =%
4 + 0 4 + 2 3
rcosf,= — X —
3V5 V10

45. What is the product of the perpendicular
drawn from the points (+va? — b?,0) upon the

linebx cosa+ay sina =ab?

(a) a* (b) b
(c)a% + b? (d)a+b
Solution:

de lax; + by; + ¢|
Ve
B |bX\/az—bzcosa+bx0><sina—ab|

d vVbZcos2a + aZsinZa

0, - |-b x VaZ —bZcosa+b X 0 x sina — ab|
vb2cos2a + a?sin?a

d,d, = |bvaZ — b2 cos a — ab|

vb2cos2a + a2sin?a
|—b\/a2 —b2cosa— ab|
X

vb2cos2a + aZsin?a

b2Zcos?a + a?sin?a
Answer: (b)
46. Which one of the following is correct in

respect of the equation %=% and

2x+3y=57

(@) 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 L;: %1 = y;_z
3 3
y= EX -3 +2
Equation of line L, :2x + 3y = 5
y= —gx +5
Slope of lineLy: m; = S
Slope of lineL,: my= —2

3
mym, = —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?

(@) V12

(b) Via

(c) 12

(d) 14
Solution:

Let centre of the circle is (x,, Vo,Z,) and radius
of circle is R.

Equation of sphere
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(X —%)* + (y —y0)* + (2 —20)* = R? Answer: (b)
Since circle passes through origin (0, 0, 0) The line joining the points (2, 1, 3) and
(x0)? + (y)* + (z9)* = R? (4, -2, 5) cuts the plane 2x +y —z = 3.
(2—%0)2+ (A —yg)?+(-1—125)*=R? 50. Where does the line cut the plane?
(1—x%0)? + (5 —yo)* + (—4—2)* =R? (@ (0,-4,-1)
(=2 =x0)2+ (4 —yo)* + (-6 —2)*> =R? (b) (0,-4,1)
By solving these four equations we x,= () (1,4,0)
-1,y,=2,2,= -3 and R= 14 (d) (0,4,1)
Answer: (b) Solution:
48. What is the centre of the sphere? Equation of line
X=X _ Y=V _27%h
(a) (-1! 2! -3) X2 —Xq Y2—Y1 Zy — 17y
(b) (1!'2!3) X_2=y_1 =Z_3
4-2 -2-1 5-3
c 1,2,-3
(e ) x—2 y—-1 z-3
(d) (-1,-2,-3) 2 -3 2
x=2+2k
Answer: (a)
. . y=1-3k
49. Consider the following statements:
z=3+2k

1. The sphere passes through the point
(0,4,0)
2. The point (1, 1, 1) is at a distance of 5

Equation of plane

2x+y—z=3
2(2+2k) + (1 —3k) — (3+2k) =3
4+4k+1-3k—-3-2k=3

unit from the centre of the sphere.

Which of the above statements is/are

correct? 2—-k=3

(a) 1only k=-1

(b) 2only x=0y=4z=1

(c) Both1and2 Answer: (d)

(d) Neither 1 nor 2 51. What is the ratio in which the plane
Solution: divides the line?

xX=%)2+ (y —yo)? + (z—12y5)% =R? (@ 11
Xo= —1,y0 =2,zy = —3and R=+14 (b) 2:3
T 4
G+ D2+ (y—2)2+(zF3)? =14 (€ 3
Let point P is (0, 4, 0) (d) None of the above
. Solution:
0+ 1)+ (4 —2)* + (0 +3)* = 14 u
1+2+9%14 LetA=(2,1,3),B=(4,-2,5).
i P=(0,4,1)

So point P not passes through sphere.
The point (1, 1, 1) is at a distance of 5 unit AP = /22 +32 +22 =417
from the centre of the sphere BP = /42 + 62 + 42 = \/68

d=y(A—-(-1)2+(1—-2)2+ (-3 -1)2 ﬁzﬁzl

BP .68 2

=Vv25=5
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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?
(@ (1,0,0)
(b) (1,0,1)
() (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
1 3
2’ 4

— b_5 —
a= — —§,C—

15 3
25 TgY T

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)

x?—5 x<3

Consider the function f(x) = {m 3
X X

54. What is lim,_,; f(x) equal to?

(a)2 (b) 4
(c)5 (d)13
Solution:

lim f(x) = limx? — 5 = 4
X—-37 X—37

lim f(x) = limvx+13 =4
x-3t x-3t

f(3)=32-5=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?
(@) 1only
(b) 2only
(c) Both1and?2
(d) Neither 1 nor 2
Solution:
lim () = lim f(x) = f(3) = 4

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

dy _ d(x?-5)

dx dx = 2x

dy

— =2X3=6
(dx)ng— %

dy 1 1
() " 255575
56. Where does the line cut the parabola?
(a) At(-2, 3)only
(b) At (4, 12) only
(c) Atboth (-2, 3) and (4, 12)
(d) Neither at (-2, 3) nor at (4, 12)
Solution:
Point of intersection of line and parabola.
2y = 3x+ 12
Equation of parabola: 4y = 3x2
2(3x + 12) = 3x?
x2—-2x—8=0
x> —4x+2x—-8=0
x—49)x+2)=0
x=-2,4
Point of intersection are A(-2, 3) and (4, 12).
Answer: (c)

Equation of line L:

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:

X=4 3x+1 3 _o
I= [, —3x dx

3 x? 3. x3
= =X=—+6x—=-X—
2 2 4 3

3
1= Z(42 - (=2))+6(4-(-2))

1
— @ - 29
[=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 = 3x?
Equation of Line 2y = 3x + 12

Point of intersection of parabola and line in first
quadrantisx=4andy=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
fromy=6toy=12.

Area enclosed by parabola and y — axis
= fo 12%\/}@ =32
Area enclosed by line and y-axis = % X base X
height = ~x 6 X 4 = 12
Area =32-12 =20
Answer: (c)
59. Consider the function
tankx

=1 x @ *<°
3x+2k% x>0

What is the non-zero value of k for which the
function is continuous at x = 07?

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

(c)1 (d)2

ktankx
kx

Solution: lim,_,,- =k

lim 3x + 2k? = 2k?

x—-0%F

00 = 60

k = 2k?

k=0 !
=05

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
forallx €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

sinx x>0
—sinx x<0

Solution: y = {
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(cos6 + 8sin8) and
y = a(sin® — 6 cos0).

61. What is & equal to?

(@) tan®
(b) cotB
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(c) sin28
(d) cos26
Solution:

x = a(cos© + 0sin0)
dx

%=a(—sm6+sm6+6cose)

=abcosO

y = a(sin® — 6 cos 0).

g_: = a(cos O — cos B + BsinB)
=afsinb
Q absin 6

=——= tan®
dx ab cos

Answer: (a)

. d?y >
62. What is ﬁequal to?

(a) sec?8
(b) —cosec?©
©) sec30

ab
(d) None of the above

% = tan0
d’y dtan® dtan0d@
dx?  dx  d® dx
— coc 1 _ sec30
abcosO ab
Answer: (c)

63. What is the area of the parabola y? = 4bx
bounded by the latus rectum?
(a) 2b?/3 square unit
(b) 4b?/3 square unit
(c) b? square unit
(d) 8b2/3 square unit
Solution: Equation of parabola
y? = 4bx
Focus of parabola F = (b, 0)

Area bounded by the latus rectum

b 3P 3
= o [ VB = 20AB | = ZXEXEVODE
0 70
_ 8b?
3

64. If y = xIn x + xe*, then what is the value of

%atx=1 ?
(a) 1+e
(b) 1-—e
(c) 1+2e

(d) None of the above
Solution:
y = xlnx + xe*

dy
— = Inx+ 1+ * + xe¥
dx

atx =1

dy
—=0+1+e+e=1+2e
dx

Answer: (c)

65. What is lim,_, 222" equal to?

X

(@) 1
(b) logse
(c) loge5
d) 5
Solution:
lim,_, 28 +%)
X
Apply L’'Hospital Rule,
iy = logeS
Answer: (c)

The line 2y = 3x+ 12 cuts the parabola4y =
3x2.

66. What is the degree of the differential

equation (%)3/2 = (%)2 ?
(a)1 (b) 2
(c)3 (d)4

Solution:
d3y 3/2 ~ dzy 2
dx3) \dx?

Degree = 3
Order =3
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Answer: (c)
67. What is the solution of the equation
In (%) +x=07?
(@) y+e*=c
(b) y—e*=c
(c) y+e*=c
d) y—e*=c
where c is an arbitrary constant

Solution:

In (%) +x=0
o X
y= T +c
y+e*=c
Answer: (c)
Let f(x) = ax? + bx + ¢ 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) =ax?+bx+c
fl)=ax1?+bx14+c=a+b+c
f(-1) =a(-1)?+b(-1) +c
f(-1)=a—-b+c

f(1) = f(-1)
a+b+c=a-b+c
2b=0
b=20
Answer: (b)

69. f'(a),f'(b),f'(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'(x) =2ax+b

f'(a) =2a%+b
f'(b) =2ab+b
f'(c) =2ac+b

f'(b) — f'(a) = 2a(b —a) = 2ad
f'(c) — f'(b) = 2a(c —b) = 2ad
f'(a),f'(b),f'(c) are in A.P.
Answer: (a)
70. f"(a),f" (b), " (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. norin G.P.
Solution:
f"(x) = 2a
(@) =f"(b) =f"(c) = 2a
f"(a),f"(b),f"(c) are in A.P. and G.P. with
common difference is 1 and common ratio is 1.
Answer: (c)
71. If |8 =2, [b| =5 and |ixb| =8, then

what is 3.b equal to ?

(a)6 (b) 7
(c)8 (d)9
Solution:

[axb|=8

|§I|B| sin® =8

2 X5x%xsin6=8

- 3
||b|c059=2><5><§=6

)

ab=|
Answer: (a)
72.If |@ + b| = |d — b| , then which one of

the following is correct?
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(a) ldl = |b|
(b) dis parallel to b
(c) dis perpendicular to b

(d) ais a unit vector

Solution:

|d+b| = |d— b
-2 - 2
ld|? + |b|” +2d.b = +|b| —2d.b
43.b =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, 04 = 3i —j + k and OB = 2i +
j—3k?

(@) 5v6 square unit

(b) 52—‘/3 square unit

(c) 6 square unit

(d) /30 square unit
Solution:

sinf =+/1 — cos?0

4 \/15

0= [1-—=
sin 154

Area of the triangle
=204 x 0B
2
1 -

=3 |0A||0B|sin6

V150
V154

1
=Exx/ﬁ><\/ﬁx

VIS0 5v6

2 2

Answer: (b)

74 Which one of the following is the unit
vector perpendicular to both d = —i +j + k
andb=i-j+k?

(@ =

vz
(b) k
J+k
€ &=
i-j
() =
Solution:
. i j k
axb =]-1 1 1
1 -1 1
=20+ 2j
|d x b| = 2v2
dxb  2i+2 i+]
n= — = =
laxb| 2v2 V2
Answer: (a)
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75. What is the interior acute angle of the

parallelogram whose sides are represented by

1 .

thevectors\/iii+\/—51+Eand%i—%j+l€?
(@) 60°
(b) 45°
(c) 30°
(d) 15°
Solution:
cosf = a'li
|dl|b]
G=t4—j+k
2 V2
ld| = %+%+1=J§
B:ii—ijwz
2 2

cosf = .b = Lz =
ld@llb] V2vz 2

0 = 60°

Answer: (a)

76.For what value of A are the vectors
A+@+Dj+@+2Dk and (A -Di+
(M)j + 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.
A= +21+1)+2(1+21) =0

24+24+42=0
1
A=-3
Answer: (a)

For the next four (04) items that follow:

d+b+¢=0suchthat|d| = 3, [b| =5and,
le| =7

77. What is the angle between 3 and b?

(@) m/6 (b) m/4
(c) /3 (d) m/2
Solution:

i+b+¢=0
Vector a, b, c are the sides of the
triangle.
aZ +b? —¢?

0=
COoSs 2ab

0= —=
Ccos 2

0= 120°
Angle between a and b = 60° .

Answer: (c)

78. What is 3.b + b.¢ + ¢.3 equal to?

(a) —83 (b) -83/2
(c) 75 (d) -75/2
Solution:
i+b+¢=
(F+b+¢) =

17+ [B|” + &2 + 2(a.b+b.¢ +23) = 0

32 +52+7%2+2(db+b.¢

+
ol
V13
N—/
I
=

(db+b.é+¢d) = —
Answer: (b)
79. What is |3 + b| equal to?
(@ 7 (b) 8
(c) 10 (d) 11
Solution:

Answer: (a)
For the next two (02) items that follow:
Consider the function f"(x) = sec*x + 4 with
f(0) = 0 and f'(0) = 0.
80 Whatis f'(x) equal to?
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_ tan’x tan?x
(a) tanx 54X == + Incosx
3
(b) tanx + 22X 4 4x tan’x Incosx
3 f(x) = Insecx + + 2x?

sec3x

(c) tanx + T+4X

tan3x

(d) —tanx — T + 4x

81. What is f(x) equal to?

2Insecx | tan®x
(a) +

+ 2x2
3 6

(b) 3Inse " cot?x 4 2x2
2 6
4lnsecx , sec?x
(c) +

+ 2x?
3 6

tan?x
12

(d) Insec x + + 2x2

Solution:

f"(x) = sec*x + 4

df' (%)
dx

fdf’(x) = fsec4x+ 4 dx

f'(x) = [sec*xdx + [4dx

= sec*x + 4

f sectx dx = f sec?x sec®x dx

= f(l + tan?x)sec?xdx

= f(l + tan?x)d(tanx)
tan3x
= tanx +
tan3x
fdf’(x) =tanx + 3
tan3x
f'(x) = tanx + + 4x
Answer: (c)
tan3x
f'(x) = tanx + 3 + 4x
df(x) tan3x
= tanx + + 4x

dx

sinx —d(cosx)
ftanxdxz f dxzf—
CoS X COS X

= —Incosx = Insecx

ftan®xdx = [tan®x tanxdx

= f(seczx — 1)tanx dx

+4x+c

3
Answer: (a)

82. The probabilty 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 = 12—°|'

Total No of arrangement in which 2I's
come together = 9!

Total No of arrangement in which 2I's do
not come together = 12—°|' -9l =4x09!

Probability of 2I's do not come together =

49! 4
o™ g

2!

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)=2x2x2x2=16

E is event of occurrence of four tail.

n(E) =1
_n@E) _ 1
P(E)= e =16
P(at most three tails) = 1 — — ==
16 16

Answer: (b)

84. What is the mean deviation about the
mean for the data 4, 7, 8, 9, 10, 12, 13, 177
(a)2.5 (b) 3
(c)3.5 (d) 4

i . . X—
Solution: Mean Deviation = ZX=#I!
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4+7+8+9+10+12+13+ 80

Mean y = =;=10

8
S

M=Z_4=3

Mean Deviation =

N 8
. /2 dx
85. What is fo TTcosZxtblsinix equal to?
(a) 2ab (b) 2mab
T T
(©) 5 (d—
Solution:

f”/z dx
o a?cos?x + b2sin?x
f”/z sec?x dx
), a?+ b%tan2x
1 f”/z sec?x dx
b®Jq % + tan?x
Lettanx =t
sec?xdx = dt
x=0-t=0

x=m/2>t=

) 1f°° dt LR
= —| ———= —=5X=tan
b2 a2 p2 - a 0
0 gzttt b

=— (tan"! o0 —tan~10)

o
" 2ab
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