NDA-I

2017

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 = €(10,2) + €(10,3)
_ 1ot 10
8Ix2! 7!x3!
=165
Answer: (c)

2. The value of i?" 4 2"+l 4 j2n+2 4 j2n+3

where i = V=1, is
(@0 (b) 1
(c)i (d) -i
Solution:
l'Zn + i2n+1 + i2n+2 + i2n+3
= ("1 +i+i2+i%)
"14+i—-1-19)

=0

Answer: (a)

3. If the difference between the roots of the

equation x*+kx+1=0 is strictly less
than V5, where |k| > 2, then k can be any
element of the interval
(@) (-3,-2) U [2,3)
(b) (=3,3)
(¢)[-3,-2]u[2;3]
(d) None of the above
Solution:

Let a and B are roots of equation
x2+kx+1=0

a+pf= -k
af =1
a~p=(a+p)?-4ap
a—ﬁ=\/m
Jk2—4<+5
k*—4<5
k? <9

-3<k<3
Given |k| =2
(-3,-2]U[2,3)

Answer: (a)

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

are in the same ratio as those of the
equation x2? + lx + m = 0, then which one
of the following is correct?

(a)p*m = I’q

(b)m?p = I%q

(c)m?p = q*1

(d)ym?p? = I*q

Solution:

Let a and B are the roots of quadratic
equation x? + px + q = 0.

at+p=-p

af =q

Let @’ and B’ are the roots of quadratic
equation x2 + lx + m = 0.

a' +p =-l

a'Bf =m

a o

B P
a =Lk
a' =p'k

at+p=-p
Pk+ B =-p
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B2k =m
l2

a7z =

p'm=1l%q

m

Answer: (a)

5. The value of (—1+2w§)" + (_1;i\/§)nwhere nis

not a multiple of 3and = vV—1,is

(@)1 (b) -1
(©) i (d) -
Solution:
(—1 + ﬁt)” . (-1 — \/§i)"
2 2
w™ + 0wt
If n=1

w! + w?= -1
Answer: (b)
6. What is the sum of the series 0.3+ 0.33 +
0.3334...n terms?

OHEH )]
CHIEH )]
OHUEHERSD)]
Solution:
S, =0.3+0.33 +0.333+....nterms
o 3,38, 38
n 10 100 1000 '~
P LI,
3110 100 1000
1 1 1 1
5"25[1_E+1_W+1_M+'“]
Sn:l%_a(l—r”)] (a=i T=i)
3| 1-17) 10’ 10
- n
1 (1/10)(1—(%))
n=5|"n—
| (1-10)
17 1 1
$e=30n=5(1-155)]
Answer: (a)

7.1f 1, w , w? are the cube roots of unity, then
A+0)(1+0)(1+0>H(1+w+w?) is

equal to
(a)-2 (b) -1
(c)0 (d)2
Solution:

1+ w + 0> =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)termsis

(a) mn (b)m+n
(c)2(m +n) (d) —(m +mn)
Solution:

n
Sh = 7 (first term + last term)
If Sm = n (Number of terms is m)

m
n= 7(2a+ (m —1)d)

n
m = §(2a+ (n—1)d)

m+n
Sma4n =T(Za+ (m +n—1)d)

Answer: (b)

9. The modulus and principal argument of the

complex number
1+ 2i
1-(1-10)2
are respectively
Solution:

14+2i
1-(1-i)2
_ 1+2i
T 1-(1+i2-20)
1420
1+2i

lz| =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

(@)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)
lz+1]=|-7+1] =6

Answer: (c)

12. The number of z of the equation z% = 2z is

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

z?2 =2z

(x + iy)? = 2(x — iy)
x2 —y? + 2xyi = 2x — 2yi

x? —y?=2x

2xy = =2y
2y(x+1) =0
y=0orx=-1
If y = 0,

x?—y?=2x

x?2—0%2=2x

x=0,2
Ifx =-1
1-y?2=-2
3 =y?
y=+V3

Solution: (0, 0) ,(2, 0), (-1, v/3) and (-1, -V3)
Answer: (c)

13. If cota and cotf are the roots of the
equation x% + bx + ¢ = 0 with b # 0, then the

value of cot(a + B) is

(a) == (b) ==
(6) = (d) =
Solution:

cota and cotfB are the roots of the
equation x2 +bx +c =0

Sum of roots of quadratic equation:
cota +cotf = —b

cotacotf =c

cotacotf—1 c—1
cota + cotf —b

cot(a + B) =

_1—c
T b

Answer: (b)
14. The sum of the roots of the equation
x*+bx+c=0 (where b and c are non-

zero) is equal to the sum of the reciprocals

. 1 .
of their squares. Then - b,% arein

(a) AP (b) GP
(c) HP (d) None of the above
Solution:

Let a and B are roots of the equation
x2+bx+c=0.
a+pf=-b

af =c
Given
1
p?
_ (a+pB)?—2ap
- a2

b? —2c

CZ

—bc? =bh%2-2c
2¢ = b? + bc?

1
a+ﬁ=?+
-b

b=

C
25=b+C2
2 b

==+t
b ¢

Er Ranbir Mukhya

Page 19



NDA-I

2017

c, % and g are in AP. Therefore %,b,% are in
HP.
15. The sum of the roots of the equation
ax?+ x + ¢ = 0(where a and c are non-zero)
is equal to the sum of the reciprocals of their

squares. Then a, ca’, c? are in

(a) AP (b) GP
(c) HP (d) None of the above
Solution:

Let a and B are roots of the equation ax? + x +
c=0

P 1
a+f = a
_c
a,b’—a
Given
1 1
a+ﬁ=?+ﬁ—2
1 (a+p)?—2ap
a a?p?
1 c
_a* “a
a  c?
a?
1—2ca
a  c?
a?
_1—2ac
a c?

—c? =a-2d°c
a’c—c?>=a-—a’c
2a%c = a + c?
a, ca’, > 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)7=C(7,0)+C(7,1)+....+C(7,7)
27=C(7,0) + C(7,1)+....+C(7,7)

[€(7,0) + C(7,1) + C(7,2)+...+C(7,6)
+C(7,7)]
=2x27—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 X 6! X 2 = 4320

Answer: (b)
18.The fifth term of an AP of n terms, whose

sumisn? — 2n, is

(@5 (b) 7

(c)8 (d) 15

Solution: S, = n? — 2n

Ss =25—10 = 15
S,=16-8=38
ts=S-5,=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,=a;+n—-1)d

99=114+ (n—1)2

n =45

n 45
Sy = E(a1 +a,) = 7(11 + 99) = 2475

Answer: (a)
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20. If 4= [ Sm“] then what is AAT
—Sina cosa

equal to (where AT is the transpose of A)?
(a) Null matrix
(b) identity matrix
(c) A
(d)-A
Solution:

_ [ cosa sina
" l-sina cosa
AT = [cos a -—sina
sina cosa

= A+xy2)?—1-(Q+xyz—1)+(1-1
- xyz

=14 x%y%z% + 2xyz — 2xyz — 1 = x%y?z?

Answer: (c)

23 If = [COSG sin6

i 3
—sind Cosg] , then what is A° equal

to?
() [ cos 360 sin 36
—sin38 cos 30
3 a3
b cos* 0 sin° 6
(b) [—sin3 6 cos6
cos368 —sin30
() [sin 30 cos 30

AAT = [ cosa sina [cosa —sina
—sina cosallsina cosa (d) [0053 0 —sin®6
AAT sin®6  cos® 6
2 . . . ... . _[cos@ sinf
_ cos“a + sin“a —cos a sin a + sin a cos d§olution: 4 = .
= . . . 2 —sinf cosf
—sinacosa + sina cosa sin“a + cos“a ) ]
2 _[cos@ sinB1[ cosf sinf
r_[1 O A® = . .
AA" = 0 1 —sinf cos@1l—sinf cos6O
AZ
Answer: (b)

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

1 1 1
1 1+xyz 1 ?
1 1 1+ xyz

@ 1+x+y+z
(b) 2xyz

(c) x%y?z?

(d) 2x2y?%z2
Solution:

1 1 1
1 1+xyz 1
1 1 1+xyz

_|1+xyz 1 |_|1 1 |
- 1 1+xyz| [1 1+xyz
1 1+xyz
Y

_ cos B cos@ —sinfsin @ cos @ sin @ + sin @ cos @
—sinfcosfO —sinfcosf —sinfsinf + cosb cosb

_ cos20  sin26
—sin26 cos26

3 _ [ cos 20  sin 26 [0059 sinf
—sin26 cos2601l—sinf cos6

_ [ cos 26 cosf — sin 20 sinf cos 260 sinf + sin 20 cos6
—sin 26 cosf — cos 20 sin@ — sin 260 sin@ + cos 20 cosf

_ [ cos 36 sin 30
—sin368 cos 360

Answer: (a)
24 What is the order of

a h gl
[xJ’Z]hbf[y]?

g [ c|lz

(a) 3x1 (b)1x1
(c) 1x3 (d)3x3
Solution: Let A=[x Yy Z]

a h g
B=|h b f

9 f ¢

X
e}

Z

Dimension of matrix A =[1 x 3]
Dimension of matrix B = [3 x 3]

Dimension of matrix C =[ 3 x 1]

Er Ranbir Mukhya

Page 21



NDA-I 2017
Dimension of matrix AB = [1 x 3][3 x 3] 1= 1+ xp
=[1x3] 2
Dimesnion of matrix ABC =[ 1 x 3] [3 x 1] Xp = =3
+
=[1x1] 2= %
Answer: (b) 1+ yg
1 V3 2= 2
25. What is —— — 5 equal to ?
sin10 cos10 Vg = 3
5 =
(@)0 (b) 1 . o .
Co-ordinate of midpoint of AC is (3, 2)
(c)2 (d) 4
Xz + Xc
Solution: 3= ——
1 3 3 1+ x,
" sin10°  cos 10° 2
_ c0s10° —+/3sin 10° Xc =5
sin 10° cos 10° 9 VA + e
2
(%cos 10° —gsin 100) 14y
2sin 10° cos 10° 2
4 (cos 60° cos 10° — sin 60° sin 10°) Ye=3
B 2 sin 10° cos 10° Co-ordinate of centroid G
cos(60° + 10°) _ Xatxptxe 1-3+5
sin 20° X6 = 3 - 3 -
_c0s70°  cos(90° —20°)  sin20° _ Yatysty. 1+3+3 7
sin200 sin200 " sin200 Yo = 3 3 3
=4 Answer: (d)
Answer: (d) 27. The incentre of the triangle with vertices

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

@ (-3 3)
(0) (-1.3)
© (53)
@ (1.3)

Solution:
Let Vertex A is (1, 1) and other vertex
is Band C.
Co-ordinate of midpoint of AB is (-1, 2).

1=
2

A(1, v/3), B(0, 0) and C(2, 0) is

@ (1 3) ) %)
OICES @ (1 3)

Solution: AB = \/(1 -0)2+(V3- O)2 =2

BC=(0-22+(0-0)2=2

CA = \/(2—1)2+(x/§)2 =2

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

Centroid = (x1+x2+x3 y1+y2+y3) _ (1+0+2
3 ) )

3 3
B - (1, 3)
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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?

(@ (1,2)
(c) (0, 0)

(b) (1, 0)
(d(,-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 = (M, ya +yc) _

2 2
(—2+4 —1+3)
2 2

= (1,1)
. . x+1 y+0
Mid point of BD = , —
2 2

*_q

2
y+0
—=1

2
x=1andy=2

28 The two circles x? + y? = r? and x2 + y% —
10x +16 =0 intersect at two distinct
points. Then which one of the following is
correct?

(@)2<r<8
(b)r =20rr =8
(c)r<2
(d)yr>2

Solution: Centre and radius of circle x? + y? —
10x+16 =0

(x—=5)?%+y2=9
centre = ( 5, 0) and radius is 3.

Center of circle x?+ y%? =r?is (0, 0) and
radius is r.

if r =2 circles touches externally and ifr = 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 (% \% \/ig)

30. If d=20+3/+4k and b=30+2j— Ak

are perpendicular, then what is the value of 1?

(@ 2 (b)3
(c) 4 (d)5
Solution:

Vector @ and b are perpendicular to each
other. Dot product of vector a@ and bis equal to
zero. d.b = 0
(2t +3j+4k).(3t+2j— k) =0
6+6—-41=0
A=3
Answer: (b)

3.1 f(x) = xxj then what is f{:j—)l) equal to ?

(b) f(a*)
(d) f(=a)

@ f(--—=)

© O
Solution: f(x) = xxj
a

fla) =

a—1
a+1
f(a+1)=T

fl@ &
fa+D a-1 /@)
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+e* )dx
a+ex

32. Whatiis [ (xe_; equal to?

(@ T +c
(b) In(x+e)+c
(c) In(x®*+e*)+c
(d) éln(xe +e*)+c
33.If
F(x) = V9 —«2,
then what is

. F(x)-F()
lim—=
x-1 x—1

equal to?

1

(8) - = (b) 1/8

(©) —75 (d) 55
Solution:
F(x) —F(1)
o _

lim—-——=F'(1)

F(x) =49 — x?

—2x
2v9 —x2

-2 _ 1
29-1  2V2

F'(x) =

F'(1) =

Answer: (c)
34. What is the length of the longest interval in
which the function f(x) = 3sinx — 4sin3x

is increasing?

(a)% (b) %
) = (d)m

Solution: f(x) = 3sinx — 4sin3x = sin 3x

The interval of increasing function sin 3x is

T

3

35. If xdy=y(dx+ydy);y(l)=1 and
y(x) > 0, then what is y(—3) equal to?

(@ 3 (b) 2
(c) 1 (d)o
Solution: xdy = y(dx + ydy)

X:_

3
e YT

3=y%-2y
y2—-2y—-3=0
y=3-1

36. What is the maximum value of the function
f(x) = 4sin’x + 1?

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

y =4sin’x + 1

0<sin’x<1

Maximum value of y occur, when sin?x is
maximum.

Vmax =4X1+1=5

Answer: (a)

37. Let f(x) be an indefinite integral of sin® x.
Consider the following statement :
Statement 1: The function f(x) satisfies
f(x+1r) =f(x) for all real x.

Statement 2: sin?(x + m) = sin?x 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

2
of the differential equation y=x(d—y) +

dx
2
K
dy

(a 1,2 (b) 2, 1
(c) 1,4 (d) 4,1
Solution:

The differential equation

_ (dy>2+ dx\*
v=x(g) + (&)

4 2
() (@) +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 + 2y?)dy =
0?

@x=y*+cy

(b) x = 2cy?
(c)x=2y?+cy

(d) None of the above
Solution:

The differential equation is
ydx — (x + 2y*)dy =0
ydx — xdy = 2y?dy

2017

d(Z) =

(;) = 2dy
Integrate both sides of the equation we get,
X —
; =2y+c
x=2y*+cy
Answer: (c)

40. What is the solution of the differential
equation

ln(%)—azO?

(d)y=xe*+c¢

(b) x =ye*+¢
(c)y=Inx+c
(d)x=Iny+c

Solution: In (%) —a=0

dy a
E—e

y=xe*+c
Answer: (a)

41 Let f(x) be defined as follows:

2x +1, —3<x< -2
fx)=4 x—1, —-2<x<0
x4+ 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:
xlir_r;_f(x) = xlir_nz_Zx +1=-3

xllr_anrf(x) = xllr_anrx —-1=-3
lim f(x)= lim_ f(x)=f(-2)=-3
x—> -2~ x> -2%
lim f(x) = limx—-1=-1
x- 0~ x—- 07
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lim f(x) = limx+2 =2 f(2a) = 2a—1
- = T 2a+1
Jim_ f(x) # xllr?+ f(x) a—-1
o ) fl@w+1=——+1
f(x) is discontinuous at x =0. at+1
Answer: (C) f(a)+1= a—1+a+1= 2a
+1 +1
42. Which one of the following functions is 1 “ “
ith 2 Ny g1 1-a
neither even nor odd f (E) _ cll == —f(a)
(a) x?2-1 ~+1
(b) «x +% Answer: (b)
©) |x| 45. Let f(x) =x+ =, where x € (0,1). Then
(d) x*(x-3) Which one of the following is correct?
Solution: (a) f(x) fluctuates in the interval

x% — 1 is a even function (b) f(x) increases in the interval

x + 2 is odd function (c) f(x) decreases in the interval
X

Even function: f(x) = f(—x) (d) None of the above

Odd function: f(x) = —f(—x) Solution:
Answer: (d) FO) =x + %
43. What is the derivative of log,,(5x% + 3) 1
with respect to x? flx)=1- p

( )X10g109 (b) 2xlogige In interval x € (0,1). f'(x) is negative. So
5x2+3 5x2+3 ) ) . . . .

© 10xlogsg e @) 10x logg 10 function f(x) is decreasing function in this
5x2+43 5x2+3 interval.

Solution:

Answer: (c)
y = log,o(5x2% + 3) = log,o elog,(5x2 + 3)

46. Whatis [,
dy _d(log;oelog.(5x* +3)) €

l
%| dx equal to ?

dx dx (a)> (b)>
dy _ 10xlogoe () 3 (d) 4
dx 5x%2 +3 Solution:
Answer: (c) olution:

a-1 . . * \Inx ¢ Inx * Inx

44 Let f(a) = — Consider the following: f —| dx = J- ——dx +J- —dx

a+1 e—1 X e—1 X e X

1. fQRa)=f(a)+1
) _ (Inx)? ¢ (Inx)? ¢t

2. f(})=-r@ 2 |z |
Which of the above is/are correct? 3
(@) 1only 2
(b) 2 only Answer: (a)

(c) Both 1and 2 47. The mean of a group of 100 observations

(d) Neither 1 nor 2
Solution:

was found to be 20. Later it was found that
four observations were incorrect, which

a—1 were recorded as 21, 21, 18 and 20. What

fla) = a+1

Er Ranbir Mukhya Page 26



NDA-I

2017

is the mean if the incorrect observation are
omitted?

(a) 18 (b) 20

(c) 21 (d) 22

Solution:

100
i=0 Xi

100
100

Zx,. = 2000

i=0

=20

Let X97, X9g, X99, X100 are incorrect

observations
96

Z.xi = 2000 — (x97 + X9gg + Xg9 + xloo)
i=0
96

in =2000— (21 + 21+ 18+ 20) = 1960
i=0
96
Mean = —Zz(:)lgix; = % =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) < (b) 3
(©); CF
Solution:

Number of ways to select two person =

C(4,2)=~=6

212!

Number of ways to select only women = 1

PE) = -
)=
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.

Sum of weight of students

Average weight of class = e oFstodonts

60 = Sum of weight of students
- 150

Sum of weight of students

=60 x 150 = 9000 kg

Sum of weight of boys

Average weight of boys = umber of boys

70 = Sum of weight of boys

X
Sum of weight of boys = 70x

Sum of weight of girls

Average weight of girls = umber of boys

_ Sum of weight of girls
y
Sum of weight of girls = 55y

55

Sum of weight of students
= Sum of weight of boys
+ Sum of weight ofgirls
70x + 55y = 9000
x+y =150
v 9000—55><150:50
15
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) < (b) 5
©)3 (d)

Solution: If point selected lies inside the
circle of radius r/2.
Probability of point close to centre =

Area of circle of radiusr/2 _ —j— 1
Area of circle of radiusr T oz 4
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 54. The mean and standard deviation of a
angle corresponding to second class? binomial distribution are 12 and 2
(a) 40° (b) 90° respectively. What is the number of trials?
(c) 144° (d) 320° (a)2 (b) 12

Solution: Angle corresponding to 40% (c) 18 (d) 24

40
100

students in pi chart = — x 360 = 144° Solution:
Answer: (c) Meanu=n xp =12

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

probability that the sum is neither 8 nor 9? o, = VVariance = np(1 —p) = 2
(a); (b); V120 -p) =2
2

3 5 ==z
(€ (d) - P=3
Solution: np =12
Total number of sample space n(S) = 36 W x 2 1
Let E is the event of occurrence of 8 and 9. 3
E= n= 18

(2,6), 3,5), (44, (5,3), (6,2), (3,6), (4,5, (5.4), (6,3f}"SWer: ()
55. What is the ratio in which the point

n(E) =9
P(E) = n(E) _ i _ 1 C(—%, - ?) divides the line joining the
n(s) 36 4 points A(—2,—2) and B(2, —4)?
1 3
PE)=1--="=
44 (@ 1:3 (b)3:4
Answer: (c) (c) 1:2 (d)2:3
53. Let A and B are two mutually exclusive Solution: Let C divide AB in ratio of m : n
events with P(A) = and P(B) = - . What _ MXg +nx,
= — BT A
is the value of (AN B) ? ) r; +n )
) bl _L_mxctnx-2
(@) (b) 7 m+n
1 5 1 m-n
(C)E (d)a 7 m+n
Solution:

-m—n=7m—-—"7n
For mutually exclusive events,

n(A U B) = n(4) + n(B)

m—nm=7m+m

6n = 8m
n(AUB) _n(4) n(B) m 6 3
n(s) n(s)  n(s) n 8 4
P(AUB) =P(A)+ P(B)
11 7 56. What is the equation of the ellipse having
P(AUB) = -+-—-=—
( ) 3 * 4 12 foci (£2,0) and the eccentricity % ?
o 7 5
P(AﬂB)—l—P(AUB)—l—E—E (a) x_2+ﬁ=1
Answer: (d) 64 60
x v
(b) +==1
60 64
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x y:
(€ H+5;=1
X2y
d 5;+55=1

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

F=(+2,0)
Eccentricity e = %
ae = 2
><1—2
a 4—
a=8
1\° 15
2 — 4201 _ »2) — Q2 I — _
b* =a*(1—e*?) 8(1 (4)) 64><16

b? = 60

2 a
Equation of ellipse Z—Z + ’;—2 =1

2 a

XYy

ateo= !

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=0is

2x+3y+c=0
Line passes through ( -1, 2) , so it satisfy
this equation of line.

2X—=1+3%x2+c=0
c=-4

Equation of line L:

2x+3y—4=0

58. What is the acute angle between the pair
of straight lines v2x +v3y =1 and +3x+
V2y =27

(a) tan™! (%) (b) tan™? (%)

(c) tan~1(3) (d) tan™? (%)

Solution: Slope of line L: vV2x +V3y = 1

m = - —=

V3
Slope of line L, : v3x + /2y = 2
V3

my, = — —

V2
Angle between line L, and L,

m; —m;
tan@ =

1+mum,

_V2, V8 |
V32

EE &

tanf = —

26
6 = tan™?! (%)

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 (0,0
Solution:

Coordinate of centroid of a triangle

xG: 3
7+y+9
6= —- "~

3

y=2
ity tys
oS T3
_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+b+c a+b+c a+b+c)
3

(@)
(b)
©
@ (5

Solution:

(5
@
G

Nlm

)
)

Equation of sphere
(x —x0)* + (¥ = ¥0)* + (z — 25)* = R?
Sphere passes through origin (0, 0, 0). SO

Nlm

b, c
b
’2’
b
'3’

wln
wlm

it must satisfy it.
(0 —x0)* + (0 = y0)* + (0 — z5)* = R?
R? = x¢+ y§ + 2§
(@=x0)*+ (0 —y0)* + (0 — 2,)?
= x5+ ¥5 +25
(@ —x0)* = x5

a—x0=x0

a
x0=_

2

(0 —x0)% + (b — y0)? + (0 — 2p)?
=x3+ y§ +25

(b —0)? =§

b—yo=1yo

b
Yo =75

2

(0 —x0)* + (0 —y0)* + (c — 2p)?
=x3+ ¥ +2

C_ZOZZO

c
Zy = =

2

( )= (a b C)
xO' yO! ZO - 2' 2'2

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?

(@ x2+y*+3x+2=0

(b) x2+y?+3x+12y+2=0
(c) x>+y*+2x=0

(d) x*2+y%2=5

Solution: Equation of the circle

x2+y2+2gx+2fy+c=0
Circle passes through (3, -2) and (-2, 0)
324+ (=2)24+29g%x3+2fx(-2)+c=0

6g—4f+c+13=0
—c=6g—4f +13

(—2)24+0°42g x (—2) + 2f x (0) +
—-4g+c+4=0
—c=4—-4g
6g —4f +13=—-4g+4

10g —4f+9=0

c=0

Centre of circle passes through line 2x —y —

3=0
2x(=g)—-(-f)-3=0
-29+f—-3=0
f=3+2g
10g —4f+9=0
10g —4(3+2g)+9=0
10g -8g—12+9=0

29-3=0

3
c=4g—4=4x§—4=2

x2+y2+2gx+2fy+c=0

3
x2+y2+2><§x+2><6><y+2=0

x2+y?+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 mzs tnz,  wzmtz —gX 2-1
7 = — —
square P m+n %4.1 _1.y
(b) non-coplanar
. 5
(c) collinear -3 5
(d) coplanar but not collinear B % 2
Solution:
PG =(4-3)i+(5-2)j+2-4k 64. What is lim,_, =5 equal to ?
PQ =1+3j—2k
— o (a) 0 (b) 2
QR=(5-4)i+(@8-5)j+ (0 -2k
— - (c) 1 (d)2
R=1+3]—-2k
¢ b3 Solution: Apply L Hosiptal rule
RS= 2-5)i+(-1-8)j+ (6 -0k et —1 e 1
RS = —3(i+ 3] — 2k) My ~im5=3
PQ,QR and RS are parallel to each other. 65. What is ffliise equal to?
So point P, Q, R and S are collinear points
(a) % (b) 1
63. The line passing through the points (1, 2, - ) V3 (d) None of the above

1) and (3, -1, 2) meets the yz-plane at
which of the following points?

@ (0-33)  ®053)
© (0-3-3) @(03-3)

2
Solution:
Let A=(1,2,—-1) and B = (3, -1, 2) meet
yz-plane at point P which divide AB in ratio
ofm:n.
X-coordinate of point P is equal to 0.
xp =0
mxp +nx,
m+n

mx3+nx1=0

m 1
n 3
_myg+ny, -—-m+2n w2
Ve m+n m+n LU
%+2 7
—§+1

Solution: cos 20 = 2cos?6 — 1
1 + cos 26 = 2cos?6

0
1+ cosf = ZCOSZE

T

f? o f% L
o 1+cosd  J 26052%

0

2 sec?

. 4

- f Z 46
o 2

T
T, % T

= sec’zdz = tanz|j = tanZ—tanO
0

=1

66. If sin4 = 3 where 450° < A < 540°, then

A .
cos> is equal to
1 3
@ = (b) - /5
3
(c) /5

. . 3
Solution: sin4 = :

(d) None of the above
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9 4 (@) 2 (b)+
Co0sA = — 1‘ﬁ=‘§ © 1 (d)i
8 16
225° < g < 270° Solution: — = 10°
A o ymN . (5m\ | (Tm
cos> <0 sin (E) sin (§> sin (ﬁ)
1 = sin 10° sin 50° sin 70°

A
200525=1+cosA=1— -—= =

5 5 1
4 1 =3 (2sin10° sin 50° sin 70%)
cos—= — —
2 V10 2sin Asin B = cos(A — B) — cos(4A + B)
. 2sin 10° sin 50°
67. The maximum value of sin (x + E) + = cos(10° — 50°)
cos (x + g) in the interval (0, g) is attained — cos(10° + 50°)
at = cos(—40°) — cos 60°
b T 1
(@ 5 (b) = = cos40° — 3
) Z (d)= 1
3 2 = (2sin 10° sin 50° sin 70°)
Solution: 2
— o T n = 1((cos 400 — 1) sin 70°>
y—sm(x+g)+cos(x+ E) 2 2
. noT 1
y =+2sin (X+E+Z) =§<cos400 sin 70°
Tom W 1
Xtety= o —Esin700)
_ 1
T = Z(Z sin 70° cos 40°
68.1f A = [0 1] then the value of A is - Esin 700)
' 1 oF 2
Lo 2sinAcos B = sin(4A + B) + sin(A — B)
(a) [0 1 2sin 70° cos 40°
1 1 — o 0 0
(b) [0 : sin(70° + 40°)
0 o + sin(70° — 40°)
(©) [1 1 = sin(110°) + sin 30°
0 1 1
@ ] = sin(90° + 20°) + 3
. 0 1
Ca 1
Solution: A 10 = cos(20°) +§
0 1110 1 1 0
Az = = 1
[1 0 [1 0] [0 1 7 (25in70° cos 40° — sin 70°)
a=war = Wl 1=l 7 1 i
= Z(cos(ZOO) + 5~ sin(90° — 20°) )
— sin (™) sin (5 sin (7% - 1 1
69. If K = sin (18) sin (18) sin (18), then what is _ Z((COS(ZOO) + 5= COS(zoO))

the value of K?

@|
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70. If d=i1—j+k , b=20+3j+2k and
¢ = 1 + mj + nk are three coplanar vectors and
|¢] = /6, then which one of the following is
correct?

(@) m=2andn==1

(b) m=4+2andn=-1

(c) m=2andn=-1

(d m=+42andn=1

Solution: if @ , b and ¢ are coplanar vectors

then scalar triple product is equal to 0.

(@xb).é=0

Lot gk
dxb=|1 -1 1
2 3 2
-1 1. 11 1., 1 —-1]=
‘|3 2|l_|2 2’+|2 3|k
=(-2-3){-(@2-2)j+B+2k
= —5{ + 5k

(Gxb).é=-5x1+0xm+5xn=0
5n—1)=0

71.1f @ x b = ¢ and b x & = d, then which one
of the following is correct?
(@) db,¢ are orthogonal in pairs and
ld| = |¢| and || = 1
(b) @ b,é are non-orthogonal to each
other
(c) db,¢ are orthogonal in pairs but
lal #I|cl
(d) @ b,¢ are orthogonal in pairs but
|b| =1
Solution:d xb=candbxé=d

Vector ¢ is perpendicular to vector d and b

Vector d is perpendicular to vector b and ¢
d,b,¢ are orthogonal in pairs.
|d x b| = |¢|
|d@|b| sin 90° = ||
|bxé| = lal
|b|1€] sin 90° = |d|
5121 = Iel
IB" =1
b|=1

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

x% — 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) = x? —3

fED=(-1)?-3=-2

f(1)=12-3=-2

fFED) =f(=2) = (-2)* -3 =1

FUFED) =f) = -2

fFW)=f==1

FUF@) =F1) = -2

FEFED) = FEFD)

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

Then what is f'(5) equal to [where f'(x) is
the derivative of (x) ] ?

(@ f)f'(0)

(b) f(5)—-f'(0)

(€ fFOf (O

d) fO)+f'(0)

Solution:
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fx+y)=ff»)
fGG+h) =fG)f(h)
mf(5 +h) = f(5)

h—0 h

y fB)f(h) - f(5)
m--—-—-

h—0 h

lim f() ><f(5)

h—0

=f(5)><f(0)

73. If f(x) and g(x) are continuous functions
satisfying f(x)=f(a—x) and g(x)+
gla—x) =2, then what is foaf(x)g(x)dx

equal to?
@ [ g)dx (b) [ f(x)dx
(© 2J; fx)dx (d)0
Solution:

ffmm@m=ffm—@mmwa
0 0
= [ 72 - g@)ax
0
=2 redx- [ f@gCdx
2 [ fwgtax =2 [ fwax
[ reg@ax= [ e ax

74. A question is given to three students A, B
and C whose chances of solving it are % §
and % respectively. What is the probability

that the question will be solved?

(a) - (b);
(c)2 (d)=
Solution:

P(AUBUC)=P(A)+P(B)+P(C)
—P(ANB)—-P(BNC)
—P(CNA)+P(ANBNC)

Event A, B and C are independent event.

75.

P(ANnB) =P(A).P(B) =

P(BNC) = P(B).P(C) =

I
@i Blr olr

P(CNA)=P(C).P(A) =

-Mr—x U""“ Nlb—\
NID—\ 'M"‘ wl»—\

P(ANBNC) = P(A).P(B).P(C)

1 1 1 1
= — - X —=—
273747 24
P(AUBUC) 1+1+1 1 1 1+1
2737476 12 8" 24
_124+8+6-4-2-3+1 18 3
- 24 T 247 4

What is the value of tan 18°?

V5-1
@) v

V5-1
®) e

(©) V5-1
(d) 10+V5

Solution: Let § = 18°
tan 50 = tan(36 + 26)
_ tan(36) + tan(26)
1 —tan(36) tan(26)
tan50 = tan90° = oo
1— tan30tan20 =0
tan(30) tan(20) = 1

2tan@
tan(20) = 1= tan?o
3tan 6 — tan6
@n(39) = =3y

3tan9—tan39>< 2tanf
1—3tan%0 1 —tan?26
Lettanf =t

3t—t3x 2t

1-3t271—-t2

t? = 2t* = (1 —t* - 3t* +3th

522 -10z4+1=0 (z = t?)
_10i\/100—4><5><1_10i\/80
B 2%x5 T 10
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2 10245 5425
10 5

_ [5-2V5
R

76. Consider the following for triangle ABC:

1. sin (%) = cos (%1)
2. tan (%) = cot (%1)
3

sin(B+ C) =cos A
tan(B + C) = —cotA

Which of the above are correct?

(@) 1and3

(b) 1and2

(c) 1and4

(d) 2and3

Solution: In triangle ABC
ZA+ B+ «C = 180°
B+ C=180°— /A

B A
2 2
(LB + C ] A
sin (—) = sin (900 - —)
2 2
sin(90° — ) = cos @
i (90° - ) = cos ()
sin 5) = cos(
(BN (A
o) ()
B+ AC ZA
tan (=) = tan (90° - )

tan(90° — @) = cot O

X (900 ZA)_ t(ZA)
an > = co >

sin(B + C) = sin (180° — A) = sin A
tan(B + C) = tan(mr — A) = —tan 4

77. The expression

sina + sinf
cosa + cosf

is equal to

Solution:

sina + sinf = 2sin (az;ﬁ) cos (#)

cosa + cos,8=2cos<a;'8)c()s<“;,3)

. (a+p
sina+ sing S\ . <a+ﬁ)
cosa+ cosf cos(a+ﬁ>_ an 2

2

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

the angle of depression of a boat is
tan™? (%) What is the distance between

the boat and the lighthouse?

(a) 120m (b) 180 m

() 240m (d) 360 m

Solution: Let 6 is angle of depression.

Let x is the distance between the boat and

the lighthouse

100
tang = —

X
tant _1(5)_100
an tan )=
5_100
12 «x
x=240m

79. A card is drawn from a well-shuffled

ordinary deck of 52 cards. What is the

probability that it is an ace?

(@) (b) =
(©) = (d)
Solution: Number of ace in deck of 52

cards =4
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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 = 2Va? — x2

Height =a + x

Area of triangle = % x (a + x) x 2va? — x2

Area of triangle = (a + x)Va? — x?

dA (a+x)x

o far g2

dx aZ — x2

dA_0

dx
a+ x)x

a2 __x2._ S_____Z_;= 0
Vi —x2
(a+ x)x

Q2 —x2 =—_"""
V22

a?—x?=(a+x)x

a—x=x

_a

=32

Maximum area

JCONE

3a V3 3v3a?

= — —Qa =

2 2 4

81. If sinf = 3 sin(6 + 2a), then the value of

NDA-I 2017
If a card drawn from pack of 52 cards then Solution: sin6 = 3 sin(0 + 2a)
probability of occurrence of an ace. sin 6 B E
sin(0 +2a) 1
P(E) = ==L sind +sin(0 +20) _3+1_
5213 sin@ —sin(@ + 2a) 3-1
80. What is the maximum area of a triangle 2s5in 2+ 92+ 2 559 = 92_ 2a
=2
that can be inscribed in a circle of radius a? 2 cos 0+6+ 2a sin 0—0-2a
3a? a? 2 2
(a) e (b) ry tan (6 + a) _,
—tana
() 22« (d) B& B
4 4 tan (6 + a) + 2tan (a) =0
Solution:

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 § is

equal to
n-5 n—4
(@) — (b) —
5 6
€ — (d) —
Solution:

Fifth terms = C(n,4) x (—y)* x x™™*
Sixth term = C(n, 5) X (—y)° x x™°
Cn,4) X (=y)*xx™*+ C(n,5) x (—y)°

X x5 =0
n! n!

4, n—4 _ 515 =0
Nn—an”* 5itn—5)1" ~
nly*x™5  x

Y ( _X)=()
4'(n—-5)!\n—-4 5
X y
__=0
n—4 5
x_n—4
y_ 5

In the binary equation (1p101),+
(10q1), = (100r00), where p, q and r are
binary digits, what are the possible values

of p, g and r respectively?

(@) o, 1, 0
tan (6 + a) + 2tan (a) is equal to (b) 1, 1,0
(@) -1 (b) 0 (c) 0, 0,1
(c) 1 (d)2 d 1, 0, 1
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Solution:

(1p101), =1x2°4+0x2' +1x 2%+ p x
22+ 1x2*=8p+21

(10g1), =1x2°+gx21+0x22+1x23
(10q1), =2q +9
(100700), =7 x 22 + 1 X 25 = 4r + 32
8p+21+2q+9=4r+32
8p+2q=4r+2

p =0,g=1andr =20

84.1fS = {x:x*+1 =0,x is real}, then S is

(@ (-1

() {0}

() {1}

(d) an empty set

Solution: S = {x:x2+ 1 = 0,x is real}
S = an empty set

cosa Ssina

85. If A= [—sina cosa

equal to (where A" is the transpose of A)?
(a) Null matrix

) A d-A

(b) Identity matrix

cosa sina

Solution: A = [ .
—sina cosa

AT = [cosa —sina
sina cosa

AAT:[cosa sina”cosa —sina

—sina cosallsina cosa
= ¢

s2.4=["77" Y ) B=[3)adc=

[%)] was=c

then what is A equal to?

@[5, 4 Ol 6
e 1 @ -

x+y y

Solution: 4 = [ x x—y
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] then what is AAT

2017
B = [_32]
¢= [_42]
AB=C

[x;lc-y xzy [_32] - [_42]

3x+3y—2y] 14
3x—2x+2y] - [—2]

3x—y=4
x—2y=-2
After solving these two equations we get,
x=2andy =2

42

A_zo

A2_4242_[ ]

2 oll2 of
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