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1. What is the principal argument of (—1 —1i)
where = vV-17

(a) /4
(b) —m/4
(c) —3m/4
(d) 3m/4
Solution: Principal argument lies between
[—m,m].
-1 3
arg(—1—1i) = tan_l_—1 = -7

Answer: (c)
2. How many numbers between 100 and 1000
can be formed with the digits 5, 6, 7, 8, 9 if

the repetition of digits is not allowed?

(a) 3° (b) 5°

(c) 120 (d) 60

Solution: Total number lies between 100 and
1000 = 5 x4x3=60

Answer: (d)

3. The number of non-zero integral solutions of

the equation |1 — 2i|* = 5% is

(a) Zero (No solution)

(b) One
(c) Two
(d) Three
Solution:
|1 -2i|=+5
[1—2i|* =5*%
5% = 5%
S=x
x=0

So number of non-zero integral solution is
ZERO.

Answer: (a)

4. If the ratio of AM to GM of two positive

numbers a and b is 5:3, then a : b is equal

to
(a) 3:5 (b)2:9
(c)9:1 (d)5:3

Solution: Arithmetic Mean of two positive

+b
number a and b = 'ZT

Geometric Mean of two positive number a and

b =+Vab

AM 5
GM~ 3
a+b_ 5
2vab 3
a
Letgzx
bx+b 5
2Vbxbx 3
1+x_5
2Jx 3

3+3(Vx)’ = 10Vx
3(vVx)* —10Vx +3 = 0
3(Vx) — VX —Vx+3=0
(B3vx—-1)(Vx-3)=0
Vx=3
x=9
Answer: (c)
5. If the coefficients of a™ and a™ in the
expansion of (1 + a)™*" are a and g, then

which one of the following is correct?

(@) a=2B (b)a=p
(€)2a=p (d)a=m+n)p
Solution:

Er Ranbir Mukhya

Page 38



NDA-I

2018

r=n
aA+x)"= Z C(n,r)x™"
r=0

A+ o)™ =320 C(m +n,r) (@™ "
Coefficient of a™ = C(m + n,n)

Coefficient of a™ = C(m + n,m)

+n)!

Cm+n,n) = M
nlm!

+n)!

Cm+nm) = M
n!m!

Coefficient of a™ = Coefficient of a™

6. How many four-digit numbers divisible by 10
can be formed using 1, 5, 0, 6, 7 without

repetition of digits?
(a) 24 (b) 36
(c) 44 (d) 64

Solution: Number which is divisible by 10 then

last digit should be equal to 0.
Total number of four digit=4 x 3 x 2 = 24
Answer: (a)
7. The equation |1 — x| + x?2 = 5 has
(a) a rational root and an irrational root
(b) two rational roots
(c) two irrational roots
(d) no real roots
Solution:
f1-—x>0
1—x+x2=5

x2—x—4=0

f1-x<0
x—1+x2=5
x2+x—-6=0
x+3)x—-2)=0
x=-3,2

Answer: option (a)

8. The binary number expression of the

decimal number 31 is

(a) 1111 (b) 10111
(c) 11011 (d) 11111
Solution:
Remainder
2 31
2 15 1
2 7 1
2 3 1
1 1

(B31)40 = (11111),

9. What is {1000 4 1001 4 ;1002 4 ;1003 gqug|

(where i = V=1)?

(@0 (b)i
(c)—i (d) 1
Solution:
1000 — q
j1001 _ ;
j1002 — _q

i1003 =—i

l'1000 + i1001 + i1002 + i1003 =0

10 The modulus-amplitude form of 3 +i,
where i = v—-1is

(a) 2 (cos% + i sin g)
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(b)2 (cosg + i sin g)
(c) 4 (cosg + i sin g)
(d) 4 (cos% + i sin %)

Solution:

z=V3+i

Magnitude of z = /x2 + y2 = /(x/?)z +12 =2

—tan~ Y =tantL1="
Argument of z = tan -~ =tan 5T 5

w

z=rel = Zei% =2 (cosz+ i sinz)
6 6

Answer: (b)

11.0f Ais a 2x3 matrix and ABisa 2 X 5

matrix, then B must be a
(a) 3 x 5 matrix (b) 5 x 3 matrix
(c) 3 x 2 matrix (d) 5 x 2 matrix
Solution:

If AB exist then number of column of A is equal
to number of rows of B. Dimension of AB is

[ no of row of A x no of column of B]
Dimensionof B=3x 5
Answer: (a)

12. Let [x] denote the greatest integer function
. What is the number of solutions of the
equation x% —4x + [x] =0 in the interval [0,
2]?

(a) Zero (No solution) (b) One

(c) Two (d) Three

Solution: [x]=0 0<x<1

[x]=1 1<x<2

[x] =2 x=2
if0<x<1
x2—4x=0
x=0,4

Roots lies between 0 to 1 is 0.

ifl<x<2

x> —4x+1=0

16 —
2

S

X =

N

=243

s

Root lies between 1 and 2 is 2 — V3

if x=2

X2 —4x+2=0

[ER
o))
co

=24
> 2+2

+

X =

N A

Roots are 0, 2 — /3.

13. What is the sum of all two-digit numbers

which when divided by 3 leave 2 as the

remainder?
(a) 1565 (b) 15 85
(c) 1635 (d) 1655

Solution: For of number when divided by 3 we

get remainder is equal to 2.
N =3m +2
m={3,4, ...,32}

Number of element in set m = 30
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Total number of two digit number when divided
by 3 get 2 remainder is equal to 30

m=32

Z 3m+2=3zm+ Zz
m=3

30
=3 X7><(3+32)+2><30

= 1635

. 1 . T
14. If sinx =7 siny = where 0<x<;

L
mv
0<y< g then what is (x + y) equal to?

(@) n (b) /2

(c)m/4 (d)0
Solution: sinx = %
2
COSX = —
5
. _ 1
siny = ﬁ
_ 3
Cosy = \/ﬁ

sin(x +y) = sinx cosy + siny cos x

1 3 1 2

VB VIO VIO Vs
1
V2
[
x+y= 1

15. What is sin 105° + cos 105° equal to ?

(a) sin 50° (b) cos 50°
(c)1/v2 (d)o
Solution:

sin 105° + cos 105°

1 1
V2 (— sin 105° + —cos 1050)
V2 V2

V2(cos 45° sin 105° + sin 45° cos 105°)

V2 sin(45° + 105°)

2018
V25in 150° = v2sin(180° — 30°)
V2 sin 30° —\/Exl—i
2 2
Answer: (c)

16. In a triangle ABC if a=2, b =3 and
Sin A= 2/3, then what is angle B equal
to?

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

sinB =1

B_TL’
T2

Answer: (b)

17. What is the principal value of

.= . 2T
sin~? (sm ?) ?

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

2m V3
in— = sin120° = —
sin 3 sin 2

sin‘l\/g—
2 3

Answer: (c)
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18. If x , x — y and x + y are the angles of a
triangle (not an equilateral triangle) such
that tan(x — y),tanx andtan(x +y) are in

GP, then what is x equal to?

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

x+x—y+x+y= 180°
x = 60°
Answer: (b)

19. ABC is a triangle inscribed in a circle with
centre O. Let a = ~BAC, where 45° < a <
90°. Let B = _-BOC. Which one of the

following is correct?

2

1-ta “«a
(a) COSﬁ T 1+tan?a

1+tan’a
(b) COS‘B T 1-tan?a

2tana
(C) COSﬁ T 1+tan?a

(d) sin B = 2sin’a
Solution:

~<BOC = 2BAC

B =2a

cosf3 = cos2a

cos B = cos’a — sina

_ 1—tan‘a
cosp = 1+ tan?a
Answer: (b)

20. The maximum value of sin(x+§)+

cos (x + %) where x € (Og) is attained at

(a) = (b) =
(©)= (d)2
Solution:
1 1
\/E(ﬁsin (x + %) + ﬁcos (x + g))
V2 sin (x + g + %)

When sin (x +Z+2) =1 then f(x) will attain

maximum value.

s s s
5Tyt 2
(10—-4-5m =

x= 20 =20

21 What is the distance between the points
which divide the line segment joining (4, 3)
and (5, 7) internally and externally in the
ratio 2:37

12317 13vV17
(a) 2 (b)

V17 6V17
(€)= (d) =
Solution:

Co-ordinate of point P which divides A(4, 3)
and B(5, 7) internally in the ratio 2:3.

mxg +nx, 2x5+3x4 22

cos?’a — sina m+n 2+3 5
cosp=———
cos?a + sina
_mygp+ny, 2X7+3x3 23
cos’a — sina m+n 2+3 5
cos B = cos?a
cos?a + sin*a Co-ordinate of point Q which divides A(4, 3)
2
cos @ and B(5,7) externally in the ratio 2:3
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mxg—nx, 2X5—3x%x4
X = = =
m-—-n 2-3

myg — Ny, 2><7—3><3=

Y= m—-n 2—-3 B

Distance between point P(%,?) and Q

(2,-5).

PQ = j(¥—2)2+(§+5)2 = 12\5/ﬁ

Answer: (a)

22. What is the equation of the line passing
through the point of intersection of the lines
through the point of intersection of the lines
x+2y—3=0 and 2x—-y+5=0 and
parallel to the line y —x + 10 = 07?

(@)7x—7y+18=0
(b)5x =7y +18=0
(c)5x—7y+18=0
(d)x—y+5=0

Solution: Equation of line passing through line
Ly x+2y—-3=0 and Line L;: 2x—y +
5=0is

(x+2y—-3)+22x—y+5)=0

A+2D)x+@2—-ADy+51-3=0

1421

Slope of line: m = ——

Slope of line: y —x +10=0ism =1

Substitute 1= -3 in equation of line (1 +
2D)x+ (2 -y +51—3=0we get

5 —7y+18=0
23. Consider the following statements:

1. The length p of the perpendicular from

the origin to the origin to the line ax + by =

2

c satisfies the relation p? = ——.

2. The length p of the perpendicular from

the origin to the line §+%= 1 satisfies the
. 1 1 1

relation i +oz

3. The length p of the perpendicular from

the origin to the line y = mx + ¢ satisfies

the relation

1 14+ m?+c?
2 c2 :

=

Which of the above is/are correct?
(a)1,2and 3

(b) 1 only

(c) 1 and 2 only

(d) 2 only

Solution: Perpendicular distance from point

P(x1, y41)online ax + by + c =0is d.

_ lax; + by, +¢c|

d
JaZ 1 b2

If point P is origin x; = 0and y; =0

1+22 |
=1 c|
-2 VT
1421=21-2 . Cx
Equation of line —t+i= 1
A=-=-3
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_ 1 (b)2x+y=7
Tt
a’? " b? (c)x+2y=7
izzlz"'bl_z (d)2x—y=1
p a

Equation of line y = mx + ¢

Cc
p=

1+ m?2
1 1 + m?
pe

24. What is the equation of the ellipse whose

vertices are (+5,0) and foci are at (+4,0)?

x y2
(a)£+?—1
X2 y?
(b);+?—1
x y:
C©xz+3=1

xZ yZ _
(d) ry + Pri 1
. . . x2  y?
Solution: Equation of ellipse Stz= 1.
Co-ordinate of vertices are (+a, 0).
Co-ordinate of foci are (+ae, 0).
a=5and ae =4
b =a?(1-e?)=25-16=9

Equation of ellipse is

2 2
y
+—=1
9

l\)|><
v

25. What is the equation of the straight line
passing through the point (2, 3) and making
an intercept on the positive y-axis equal to

twice its intercept on the positive x-axis?

(@)2x+y=5

Solution: General equation of line in intercept

a = x — intercept
b =y — intercept

Given b = 2a and line passing through (2, 3)

+3—1
=
+ 3 =1
2a
7—1
2a
7
“72
2x y
4l =1
7+7
2x+y=7

26. What is the equation of the plane passing
through the points (-2, 6, -6), (-3, 10, -9)
and (-5, 0, -6) ?

(@)2x—y—2z=2
(b)2x+y+3z=3
(c)x+y+z=6
(d)x—-—y—z=3
Solution:
Plane Py:2x —y —2z=2
If point P(-2, 6, -6) lies on plane P, then it
should satisfy equation of plane.
2x-2)—6—(2%x—6)—2
= —4-6+12-2=0
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If point Q(-3, 10, -9) lies on plane P then it

should satisfy equation of plane.
2%x—=3)—10—(2x —9) — 2
=—-6—-10+18—-2=0

If point R(-5, 0, -6) lies on plane P, then it
should satisfy equation of plane.

2x-5)-0—-—(2x-6)—2
=-10+12-2=0

Since all three point lies on plane P;.

27. What is the equation to the sphere whose
centre is at (-2, 3, 4) and radius is 6 units?
(@) x*+y?>+z2+4x—8y—8z=7
(b)x2+y?+z2+6x—4y—8z=7
(C)x?+y*+z>+4x—6y—8z=14
(d)x?+y?+z°+4x+6y+8z=4

Solution: Equation of sphere whose centre is
(Xo » Yo, Zo) @and radius R is

(x —x0)* + v —¥0)* + (z — 20)* = R?

Centre C (-2, 3, 4) and Radius R =6

(x+2)2+(@—-3)2+(@=Z—-4)?2*=62
x2+y?+2z2+4x—8y—8z=7

28. If d+2b+3¢=0and dxb+bxé+&x

d@ = A(b x &) then what is the value of A?

(a)2 (b) 3
(c)4 (d)6
Solution:

¢xd=2(bx7)

dxb+bxé+éxd=Abxd)

-

3(bx &) +bxé+2(bx¢)=a(bx¢)
A=6

-

29. if the vector k and A are parallel to each

other, then what is kk x 4 equal to?

(a) k24 (b) 0
(c) —k24 (d) 4
Solution:

If k and 4 are parallel to each other therefore
angle between them is equal to zero .
Cross product of these two vector is equal

to zero vector.
kk is also parallel to k vector . So kk X 4 =
0

30. Suppose f:R — R is defined by f(x) = Py

What is the range of the function?

(@)[0,1)  (b)[0, 1]

() (0.1 (d)(0,1)

2

Solution: f(x) = —— . Denominator is
1+x

always greater than numerator. So f(x)

should be less than 1.

31. What is the area of the region bounded by
the parabola y? = 6(x — 1) and y? = 3x?

Ve
3

(b) 22
(c) 1
(d) 2=

3
Solution: Find the point of intersection of

(@)

curves y? = 6(x — 1) and y? = 3x
6(x—1) =3x
x =2

Area bounded by the curves = 2 [fOZde -

f 6(x—1dx] 4\/—
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x2-3
-2x-3 "’

32.If (x) =

x2

then which one of the following is correct?
(@) f(3) =0(b) f(3) =15

(€ f3)=3(d)fB) = —15

Solution: f(x) = -2

olution: f(x) = ———

i x?2-3 i 2x  2X3 6

*5x2—2x—3 xoi2x—2 2x3-2 4
=15

Answer: (b)

33. Whatis [ xInx dx equal to?

e+1 e?+1

(a) (b) =

e—1 e?-1

(d) =

Solution: ff xInxdx

le J'xz ld
= -_ —_— —X_
5 Inx 5 X L dx

x? x?

=" Inx-=—

2 Ty

= e linyy !
SpmeT Ty
_ez+1

T4

34. What is foﬁ[xz] dx equal to (where [.] is the

greatest integer function) ?
(@)vz2-1 (b) 1 —+2

(©)2(v2-1) d)v3-1

Solution: ff[xz] dx = f010 dx + flﬁl dx =
V2 -1

x # 3 is continuous x =3,

35. What is the maximum value of 16sin6 —

12sin%6?

(a)3/4 (b) 4/3
(c)16/3 (d)4
Solution:

f(8) = 16sin 6 — 12sin?6
f'(6) =16cosO — 24sin O cos O
f'(6) = cosB (16 — 24sin @)

f@®=0
cosf (16 —24sinf) =0
cosf =0

16 — 24sin6 =0
sing=—2=2
24

f(8) = 16sin 6 — 12sin?6

f(0) = l6x2—12xt=32_16_16
3 9 3 3 3

f@)=16—-12=4

Answer: (c)

36. For f to be a function, what is the domain
1

of if (X) = \/ﬁ ?
(@) (=, 0) (b) (0, )
(c) (oo, ) (d) (=, 0]
Solution: f(x) = |x1|—x
(x) = ! <0
10 = =5 *
S 0f00) = ——=—
forx fx) = N2

Domain of function is (—o, 0)

37. What is the solution of the differential
equation xdy — ydx = 0?

(@xy=c (b) y = cx
(c)x+y=c (dx—-y=c
Solution:

xdy —ydx =0
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xdy _ydx | VXT3 2
xy xy n50 2h
dy dx 3h
y x ) ﬁ(\JxJ’T_‘/}) W21
im =—X—
Integrate this differential equation we get, h -0 3h % 2 %2 4 2q/x
273
Iny —Inx = Inc 3
ln% =Inc C 42x
42. What is the solution of
y =X
—(1- =07
Answer: (b) (1+2x)dy— (1 —2y)dx =07

38. What is the derivative of the function

f(x) = e®™ +In(secx) —e"* atx = %?

(a)e/2 (b) e

(c) 2e (d) 4e

. . d
Solution: 2 = etanxgec2y +
dx secx

1
secx tanx — e!"* x -

—~=2e4+1-1=2
dx e e

39. What is the period of the function f(x) =

sin x?
(a)m/4 (b) /2
(c)m (d) 2
Answer: (d)
40. What is hmx_)0 equal to?
(a)1/2 (b) 1
(c)2 (d) Limit does not exist
Solution:
lim tan x = lim izl
x-0sin2x  x-0 2x 2
Answer: (a)
41. What is limy, M equal to?

(@5 m (b) \/ﬁ

©) = )=
Solution:
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@x—-y—-2xy=c
(b)y—x—-2xy=c
(c)y+x—-2xy=c
(dx+y+2xy=c

Solution:
1+2x)dy—(1—2y)dx=0
dy dx

1—2y=1+2x

Integrate both sides we get,

dy dx
1-2y J1+2x
Lel—2y=u
—2dy = du
dy du Inu In(1-2y)
1-2y J—2u -2~ -2
dx dv Inv In(1+ 2x)
1+2x Jav 2 =~ 2
In(1—-2y) In(1+ 2x)
- = > + Inc
In(1 + 2)(2)(1 —2y) tne =0

In(1 — 2y + 2x — 4xy) = lncl2
1 — 2y + 2x — 4xy = constant
2(x —y — 2xy) = constant
X —y — 2Xy = constant

43. What is the median of the numbers 4.6, 0,
93,-48,7.6, 23,127, 3.5, 8.2, 6.1, 3.9,
527

(a) 3.8 (b) 4.9

(c)5.7 (d) 6.0
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Solution: Arrange the numbers is ascending

order

1 -4.8
2 0

3 2.3
4 3.5
5 3.9
6 4.6
7 5.2
8 6.1
9 7.6
10 8.2
11 9.3
12 12.7

Median = 2652 = 4.9

44. A train covers the first 5 km of its journey
at speed of 30 km/hr and the next 15 km at
speed of 45 km/hr. What is the average
speed of the train?

(a) 35 km/hr  (b) 37.5 km/hr

(c) 39.5 km/hr  (d) 40 km/hr

Total distance

Solution: Average speed = ——— =
Total time
5+15 20
= = I5¥3  — 40 km/hr
30 45 90

114. Two fair dice are rolled. What is
probability of getting a sum of 77?
(a)1/36 (b)1/6
(¢)7/12 (d)5/12

Solution: Number of sample space = 36

Set of number whose sum is equal to 7

{(1,6) (2,53,4) (4,3) (52) (6,1)}
6 1
PEY=3=7%
45. One bag contains 3 white and 2 black
balls, another bag contains 5 white and 3

black balls. If a bag is chosen at random

and a ball is drawn from it, what is the
chance that it is white?

(a) 3/8 (b) 49/80

(c) 8/13 (d) 2

Solution: Let Bag A contains 3 white and 2
black balls and Bag B contains 5 white and
3 black balls.

Probability of selecting Bag A = %

P(W/A) = Probability of white ball when bag A
is selected

P(W/A) = x 2

Probability of selecting Bag B = %

P(W/B) = Probability of white ball when bag B
is selected

P(W/B) = > x>

49

P(W) = P(W/A) + P(W/B) = 13_0 + 1_56 =2

46. The tird term of a GP is 3. What is the
product of the first five terms?
(a) 216
(b) 226
(c) 243
(d) Cannot be determined due to
insufficient data
Solution:
First term of G.P. is a and common ratio is
r.
Third term = ar? = 3
Product of first five terms
= axar xar?xar® xar*=a%>xr'? =
(ar?)® = 35 =81 x 3 =243

47. What is the equation of the straight line
cutting off an intercept 2 from the negative
direction of y-axis and inclined at 30° with
the positive direction of x-axis?

(@)x—2V3y—-3v2=0
(b) x + 23y —3v2 =0
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(c)x++V3y—-2V3=0

(d)x—+V3y—-2v3=0

Solution: Slope intercept form of equation of
lineisy=mx+c

. _ o_ 1
Slope of line m =tan 30° = N

y-intercept of line ¢ = -2

1
y = ﬁx -2
V3y=x-2V3
x—V3y—2V3=0
48. Let the coordinates of the points A, B, C be
(1, 8, 4), (0, -1, 4) and (2, -3, 1)
respectively. What are the coordinates of
the point D which is the foot of the
perpendicular from A on BC?
(a) (34,—-2) (b) (4, -2, 5)
(c) (4.5,-2) (d) (2, 4,5)
Solution: Let coordinate of point D (X, y, z)

AD = (x —1)i+ (y—8)j + (z — d)k
BC= (2-0)0+(=3+11)j+ (1 -4k
BC = 21+ 8j — 3k
Since AD is perpendicular to BC. So dot

product is equal to zero.
AD.BC=2(x—-1)+8(y —8) —3(z—4)
=0
2x—2+4+8y—-64—-3z+12=0
2x +8y—3z=44
point (3, 4, -2) satisfy above equation.
49. What is the distance between the straight
lines 3x + 4y =9 and 6x + 8y = 157

(@)3/2 (b) 3/10
(c)6 (d)5
Solution:

Lines 3x+4y =9 and 6x+8y =15 are
parallel to each other.
Distance between line

15

- \/a2+b2_ \/32+42_2X5_10
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50. What is the equation of the straight line
cutting off an intercept 2 from the negative
direction of y-axis and inclined at 30° with
the positive direction of x-axis?

(@)x—2V3y—-3v2=0

(b)x +2V3y—3v2 =0

(c)

(d)

c)x+V3y—2V3=0

d)x —v3y—-2V3=0

Solution: Equation of line in slope intercept
form

y=mx+c

_ _ o_ 1
m=tanf = tan30" = 5

y intercept ¢ = —2
1

Y=%
x—V3y—2J3=0

51. The coordinates of the vertices P, Q and R
of a triangle PQR are (1, -1, 1), (3, -2, 2)
and (0, 2, 6) respectively. If ~.RQP =6 ,
then what is ~PRQ equal to?

x—2

(a)30°+ 6 (b) 45° -6
(c) 60° — 6 (d)90° -8
Solution:

PQ=(1-3)2+(-1+2)2+(1-2)2
=6
QR = \(3-0)2+ (-2—2)2+ (2 — 6)2
= V41
PR=(1-0)2+(-1—-2)2+ (1 - 6)2
=35
PQ? + PR? = QR?

Triangle PQR is right angled.
<P =90° ~AQ=6and ~.R=90°-9

52. The equation of the line, when the portion
of it intercepted between the axes is
divided by the point (2, 3) in the ratio of 3 :
2,is
(a) Eitherx +y =40or9x +y =12
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(b) Either x + y = 50r 4x + 9y = 30
(c) Either x + y = 4or x + 9y = 12
(d) Eitherx + y =50r 9x + 4y = 30
Solution:

Let equation of Line is
x oy
— = 1
a * b

Let A is intercept of line at x-axis and B is
intercept of line at y-axis.

A(a, 0) and B(0, b)

If Point P(2, 3) divide AB in the ratio of 3 :
2.

mx, + nxg
Xp= —
m+n
_ 3Xxa+2x0
B 342
10

=3

my, +nyg
m+n
_3x0+2xb
T 342
_15
T2
x y
4+ =1
a+b
3x 2y
4+ =1
10+15
9% + 6
}’:1
30
9x + 4y =30

53. What is the moment about the point

Yp

b

i+ 2j —k of a force represented by 31+ k
acting through the point 21 — j + 3k ?

(@) —3i+ 11j + 9k

(b) 31 + 2] + 9k

(c) 3+ 4j + 9k

(di+j+k

Solution: Moment T = # x F

= Q2-1Di+(-1-2)j+ B+ Dk

87k
T=11 -3 4
3 0 1

T =—31+11j + 9%

54. If @ and b are vectors such that |d| =
2,|b|=7 and @xb=3i+2j+6k then
what is the acute angle between d and b?
(a) 30° (b) 45°
(c) 60° (d) 90°
Solution: |d@ x b| = |d||b| sin @
lixb|= VFI 246 =VOTEF36=7
|&||i_))|sin9 =7
_!
2x7 2

sinf =

Acute angle between d and b are vectors is
30°.
55. Which one of the following differential

equations has a periodic solution?

d?x

(a) dt2+/,tx=0
dZ
(b) 5 —ux =0

dx
(c) x—otut= 0
dx
(d) — tuxt=20
where y > 0
Solution: @ + w?x =10

This is equation of simple harmonic

motion.

L d%x 2

a=— and w* =y

. /4 i
56. What is the value of [ (sinx—
tanx) dx?
1 1 1

@-5+h(z) ®F
(c)0 (d)v2
Solution:

/4
f (sin x — tanx) dx
-1/4

fsinxdx= —cosx
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sin X n( 4mn )
tanxdx = COSXdx— —Incosx ang — m-my, _ m\m? —n?
1+mym, n?
T+
/4 _n 4mn < m?
f (sin x — tanx) dx " m m*—nt
—m/4 4m?n?
pus - 2
m*—n
= —cosx +Insecx|*; =0
4 2,2
_ —1 (4m“n
6 = tan (m4—n4)

57. What is the angle between the straight
lines (m? —mn)y = (mn+n?)x+n® and
(mn +m?)y = (mn — n?)x + m?3, where

m>n?

(a) tan_l( 2mn )

m2+n?

(b) tan™?! (4m2n2)

mé—nt

_1 (4m?n?
(c) tan (m4+n4)
(d) 45°

Solution: Angle between two line

m; —m;

tanf = [———
1+mym,

Slope of line Ly : (m? — mn)y = (mn + n?)x +
mn+n® n m+

n
m; = — =—x
me —mn m m-—-n

Slope of line Ly: (mn + m?)y = (mn —n?)x +

m3

mn-n? n m-n

58. The third term of a GP is 3. What is the
product of the first five terms?

(a) 216 (b) 226

(c) 243 (d) Cannot be
determined due to insufficient data

Solution:

Let first term of GP = a

Let common ratio of GP =r
Third term of GP = ar?

Product of first five terms = a X ar X ar? x ar® x
art* = a°r!® = (ar?)® = 3° =243
59.If n € N, then 121™ — 25™ 4+ 1900™ — (—4)"

is divisible by which one of the following?

(a) 1904 (b) 2000

(c) 2002 (d) 2006

Solution: Take n =1

121" — 25" 4+ 1900™ — (—4)"
=121 —-25+ 1900 + 4

M A mZ om m+n = 96 + 1904 = 2000
2 Number is divisible by 2000.
mm; =5 60. If n = (2007)!, then what is
2 2 ! + ! + ! +...4 !
m; —my = £(Un_i_n)z_ (r;l_n) > logpn logzn = logyn " logyeisn
m me—n
n ./ 4mn equal to?
m (mz - n2> (@)0 (b) 1
()% (d)n
Solution: Logarithmic properties
log, b = Tog, @
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1 1 1 1
logzo17 1

=log, 2 +log, 3 +log, 4 +...+log, 2017
=log,(2 X3 x4 x..x2017) = log, 2017!

+ +
log,n logzn log,n

=log,n=1
61. In the expansion of (1+x)*3if the
coefficients of (2r + D™ and (r +2)"

terms are equal, then what is the value of r

r+1)7?
(a)5 (b) 14
(c) 21 (d) 22
Solution:

Coefficient of (2r + 1) = €(43,2r)
Coefficient of (r + 2)t" = C(43,7 + 1)
Cn,r)=C(n,n—r)
C(43,2r) = C(43,r + 1)
2r+r+1=43
r=14

62. Let @ and S be real numbers and z be
complex number. If z2+az+ B =0 has
two distinct non-real roots with Re(z) =
1,then it is necessary that
(@) B €(=1,0) (b) 1Bl =1
(€)B € (1,00) (d)p €(0,1)
Solution: Roots of z2 + az + f = 0 has two

distinct non-real roots with Re(z) = 1.

Z]_=1+iy
Z,=1—1y
Zl+22:2

212, =14+y2 =8
=1
63. What is
1 1 1 1
log2N+log3N+ log4N+"'+ log100 N
equal to (N # 1)?

(@) — (b)

1

logio0t N logogi N
99 99
() logio0! N (d) loggor N
Solution:

1 1 1 1
log2N+10g3N+ log4N+"'+ 10100 N
=logy 2 + logy 3 + logy 4 +...+1ogy 100
=logy(2 X 3 X4 %x..X 100) = logy 100!

_ 1
B logyi90r N

64. If x=1—y+y2—y3+.. up to infinite
terms, where |y| < 1, then which one of the

following is correct?

1

_ 1 -
(8)x = - (b)x = =
- Y - Y
(©)x= % (@ x= 2
Solution: Sum of infinite G.P series
_a 1
x= 1-r 14y

65. What is the inverse of the matrix

cos0 sin® 0
A=|—sin® cos® 0]7?

0 0 1

sin 9 cos O

cos@ —sin® O
(a) )

0 1

sin®@ 0 cosO

(c)

cosO 0 —sinHB
(b)( 1 0 )

0
cos 6 —sin 6
sin® cosHO

cos® sin6 O
(d) (—sine cos 0 0)

0 0 1

Solution: Cofactor matrix of A
Cy = (=D |C059 O| = cos 8

—sin6 0

Ciz = (_1)1+2| 0 1| = sin 0

C3 = (=D |_S(i)ne C"ge| =0

Cy, = (—1)2%1 |sm9 0| = —sinf
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Cyy = (—1)%*2 cog@ (1)| = cos

Coa = (—123 [958 50| =

0
sind 0
Ca1 = (=1 |cos€ 0| =0

_ ¢ _4y342| cos@ 0 _
G = (=1) —sin@ 0| 0

_ (_133+3| cos@ sinB
Css = (1) —sinf cos®

= c0s%0 + sin’6 =1

Cofactor matrix C

—sin@ cosf O

[cos@ sin 6 0]
0 0 1

Ad joint of matrix A = transpose of matrix C

cosf@ —sinB 0
Adj(A) = [sin cos@ Ol
0 0 1
cosB sinf 0
Det (A) = |—sin® cos® 0|=1
0 0 1

_, _ Adjoint of matrix A

" determinat of matrix A
[cos 6 -—sin® 0]

sind cosf@ O
0 0 1

66. What is the number of triangles that can be

formed by choosing the vertices from a set
of 12 points in a plane, seven of which lie
on the same straight line?

(a) 185 (b) 175

(c) 115 (d) 105

Solution: Number of triangle formed by
choosing the vertices from a set of 12
points in a plane,seven of which lie on the
same straight line is

(a) Select three point form 5 points which

are non-collinear.

Number of ways =

5! 5x4
C(S,?))Z ﬁ: 2 =

(b) Select two points from 5 non-collinear

10

points and one point from 7 collinear points.
Number of ways
=C(52)xC(7,1) =10 x 7 = 70
(c) Select one point from 5 non-collinear
points and two points from 7 collinear
points.
Number of ways

=C(51) % C(7,2) =5x% 21 =105
Total number of triangle
=10 +70 +105 =185

67. A survey of 850 students in a University

that 680 students like music and 215 like
dance. What is the least number of

students who like both music and dance?

(a) 40 (b) 45
(c) 50 (d) 55
Solution:

Let Set A is number of students like music.
Set B is number of students like dance.

n(4) = 680

n(B) = 215

n(A U B) < Total number of students.

n(A) + n(B) —n(AnB) <850

680 + 215 — 850 < n(A N B)

45 <n(ANnB)

Minimum number of students who like both

music and dance is 45.

68. if 0<a<1, the value of log,,a is

negative. This is justified by

(a) Negative power of 10 is less than 1

(b) Negative power of 10 is between 0 and
1

(c) Negative power of 10 is positive

(d) Negative power of 10 is neagtive

Answer: (b)
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69.1f x, 3/2, z are in AP; x, 3, z are in GP; then

which one of the following will be in HP?

(@)x,6,z (b)x, 4, z
(€)x,2,z (d)x, 1,z
Solution:

If x, 3/2, z are in AP
2><3—
2—x+z

x+z=3

If x, 3, zare in GP
32 =xz

zx =9
Letx, b, zare in HP.
2 1 1_x+z_3

b x z xz 9
b=6
70. What is the value of the sum
11

S,

1
3

where i = V=17
(a) i (b) 2i
(c) - 2i (d)1+i

Solution:
11

11 11
Z(ln —+ in+1) — Z l-n —+ Z in+1
n=2 n=2 n=2

11

z.n_a(r"—l)_iz(ilo—l)
YT CT T

n=2

_-U((-DP -1 2
B i—1 Ti-1

i,n+l_i3(i1°—1)_—i(—2)_ 2i
Zl ST o1 T Tio1 T iot
n=

i i"+ i "t = 2d +.i)
n=2 n=2 (1 - l)
20+ +0)
T 1o

=1+4+i>+2i=2i

71. If a flag-staff of 6 m height placed on the

top of a tower throws a shadow of 2v/3 m
along the ground, then what is the angle

that the sun makes with the ground?

(a) 60° (b) 45°
(c) 30° (d) 15°
Solution:

_ heightof tower _ 6 __
tan 6 = Shado leng  2vV3 \/§
6 = 60°
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