Mathematics

Single correct answers type:

1 g$dx is equal to
"J0 +sinx ++/cosx
(A)O
(B) —m

3n
(C)n?
(D)g
(E)
Solution: (E)

_ z Vsinx .
Let] = Ozmdx (i)
T sin(Z-x

g e

0 \/sin(g—x) +\/cos(§—x)
b b
[ f f)dx = f fla+b— x)dx]

T
> 1= Oz%dx (i)
On adding Equation (i) and (ii), we get
= 2 = %m-l_m dx
9_[ \/m + m

= 21=f21dx=>212[x]0%

7 s
= 2 = > =>1= )

2.1f (x,y) is equidistant from (a + b,b — a) and (a — b,a + b), then

(A)x+y=0
(BYbx —ay =0
(CQax—by =0
(D) bx +ay =0
(E)ax+ by =0
Solution: (B)

Let P(x,y),A(a+ b,b —a),B(a—b,a + b)
Now, according to the question,

PA = PB

= PA? = PR?



= PA* = PB?

>x-@+bh))'+(y-0b-a)
=(x—(a—b))2+(y—(a+b))2
>x2+(a+b)?—-2x(a+b)+y?+(b—a)?>—2y(b—a)
=x2+(a—-b)*—2x(a—b)+y?+ (a+b)?>—2y(a+b)
= 2x(a—b) —2x(a+b)+2y(a+b)—2y(b—a) =0
=>2x(a—b—a—-b)+2y(a+b—b+a)=0

= 2x(—2b) +2y(2a) =0

= —4xb+4ya =0

=>bx—ay=0

3. If the points (1, 0), (0, 1) and (x, 8) are collinear, then the value of x is equal to
(A)5

(B) —6

(6

(D)7

(E) =7

Solution: (E)

Let A(1,0),B(0,1) and C(x, 8)

Since, 4, B and C are collinear, then slope of AB =Slope of BC
1-0 8-1

4. The minimum value of the function max (x, x?2) is equal to
(A)O
(B)1
(C) 2
1
(D) 5

(E)

N w

Solution: (A)
Let f(x) = max{x, x?}

ALI(X)

A




~ Minimum value of f(x) = 0.

S5.Let f(x+y) =f(x)f(y) forall x and y. If f(0) =1, f(3) =3 and f'(0) = 11, then f'(3) is equal
to

(A) 11

(B) 22

(C) 33

(D) 44

(E) 55

Solution: (C)
We have,

o) = O D=1
- (3 = O SO

h
_ . fOFW) - £G+0)
1m

h—0 h

IONORNION0

= 11lm
o

:fBW%fmhm £(0)

fO+h) -

= [ h

= F3)f'(0)

=3x11

=33

6.1f £(9) = f'(9) = 0, then lim,_,q “{/(Ex_)f is equal to
(A) O

(B) £(0)
(€ f'(3)
(D) £(9)
(E)1

Solution: (A)
f(x)-3
Vx-3
f(x)

= lim 2V /()

#5 1
2vx

)

9 ()

V'@

Vf(a)

lim,_,q [g form]




_3><0_0
=—3=

7. The value of cos G + x) + cos (% - x) is
(A) V2 sin? x

(B) V2 sin x

(C) V2 cos? x

(D) V3 cos x

(E) V2 cos x

Solution: (E)
We have, cos (% + x) + cos G — x)
T T

= COS—C0S X — Sin—sin x 4+ cos—cos x + sin—sin x
4 4 4 4
5 T
= 2C0S—COSX
4

=2 X—coSsx

V2
=+/2 cos x
8. Area of the triangle with vertices (—2,2), (1,5) and (6,—1) is
(A) 15
(8)2
59
(Q) 373
(D)g
(E) =
Solution: (D)
Area of triangle having vertices (x1, V1), (x2,V,) and (x5, y3) is given by
1[%2 N 1
Area=—=[x; y, 1
x3 y3 1
L -2 2 1
~ Requiredarea==| 1 5 1
1 6 -1 1
=3 [-2(5+1)—-2(1—-6)+1(—1—30)]
1
=5 [-12+10-31]
_ —-33

2
33 .
. Area = 4 units

9. The equation of the line passing through (—3,5) and perpendicular to the line through the points
(1,0)and (—4,1) is
(A)5x+y+10=0



By5x—y+20=0
(CO5x—y—-10=0
(D)5x+y+20=0
(E) 5y =x—=10=0

Solution: (B)
E slope of the line passing through (1,0) and (=4, 1) = % = _?1
-~ Slope of line perpendicular to the above line

=———=5
1

(-3)
-~ Equation of required line is given by
y—5= S(x— (—3))
=>y—-5=5x+3)
=>y—-5=5x+15
=>5x—y+20=0

10. The coefficient of x® in the expansion of (1 + x2)>(1 + x)*is
(A) 30
(B) 60
(C) 40
(D) 10
(E) 45

Solution: (B)

We have,

(1+x2)° = 5Co(x)° + °Ci(x)1 + 5C,(x2)2 + 5C3(x2)3 + °Co(xD)* + °C5(x2)°
=1+5x% 4 10x* + 10x° + 5x8 + x10(1 + x)* = *Cox® + *Cix' + *Cox? + *C3x3 + *Cox*
=1+ 4x + 6x% + 4x3 + x*

= Coefficient of x> in the product of

(1+x2)5(1 + x)*

= (5x2) - (4x3) + (10x*) - (4x)

= 20x° + 40x5

= 60x°

11. The coefficient of x* in the expansion of (1 — 2x)° is equal to
(A) 40

(B) 320

(C) —320

(D) —32

(E) 80

Solution: (E)

General term of (1 — 2x)% is given by
Trsr = °Cr(=2x)"

= 5C.(=2)"x"

For coefficient of x*, power of x = 4



. r =4
~ Coefficientof x* = 5C,(—2)*
=5%x16 =80

12. The equation 5x2 + y2 + y = 8 represents
(A) An ellipse

(B) A parabola

(C) A hyperbola

(D) A Circle

(E) A straight line

Solution: (A)
We have,
5x2+y2+y=8
1\ /1\?
=5 2+( +—) —(—) =8
Ty 2

2
= 5x2+<y+1> 5
2 8

5x2 (Y L %)2

= ?+T2=1
e (147

B

Which is an equation of ellipse.

13. The centre of the ellipse 4x? + y2 —8x + 4y —8 = 0'is
(A) (0,2)

(8) (2,—-1)

(€21

(D) (1,2)

(E) (1,-2)

Solution: (E)
We have,
42 +y?2 —8x+4y—8=0
(4x2 —8x) + (2 +4y)—8=0
(4x%2 = 2x) + (2 +4y)—8=0
4[(x -2 —=1]+[(y+2)*-4]-8=0
4(x—1)2—4+(y+2)2—4—-8=0
4x—1)?+(y+2)2 =16
2 2

(x—1) +(}’+2) —1

4 16
=~ Centre = (1,-2)

L A

14. The area bounded by the curves y = —x2 + 3and y = O 'is
(A)V3+1



(B) V3

(C) 4v3
(D) 5v3
(E) 6V3

Solution: (C)

We have,

y=—x?+3

= x?2=—-(y—3)

The above curve intersect X —axis at the points

~ Point of intersection with X —axis are (-I_- \/§, 0)
~. Required area = 2 foﬁy dx
V3
= Zf (=x? + 3)dx
0
P "

=2[%§+3\/§]

=2[—V3 +3V3]
=43 sqg units

0

15. The order of the differential equation
2

() () 8 o
A

(B) 4

(1

(D)5

(E) 6

Solution: (A)



We have,
aB3y\°  [(d%y\°  dn°
_y + _y + <_y> =0
dx3 dx? dx
3

Since, the highest order derivative is %
~ Order of the given differential equation is 3.

16.1f f(x) =V2x + %, then f'(2) is equal to
(A) O

(B) -1

1

(D) 2

(E) —2

Solution: (A)
We have,

f(x)=m+1%=m+41(2x)%
3
= f(x)=24ﬁ—2+4 —E(ZX) 2(2)

_

LN
2
~
N
g
N W

)
B

_ 1 2

T V2Vx xVx
N S

= E R

11

T2 2

=0

17. The area of the circle x? — 2x + y? — 10y + k = 0 is 257. The value of k is equal to
(A) -1

(B)1

(€0

(D) 2

(E)3

Solution: (B)

We have,
x2—2x+y?—10y+k=0
~Radius=+/g?+f?—c
=J2+ (52 -k

—VIT 5k

=26 —k

*+ Area of circle = w(Radius)?




2
» 257 = (V26 —k)
= 25n =n(26 — k)

= 25=26—-k
> k=1

2017 Vx .
18. [ o1e FrTn = risequalto

1

(A)g
o
©=
(D)3
(E) 508
Solution: (D)

__ 2017 Vx .
Letl = [, . —\/Eerdx ..... (i)

/ f”” 4033 — x p
Sl = X
2016 V4033 — x + /4033 — (4033 — x)

[ Jabf(x)dx = Laf(a +b- x)dx]

_ (2017 +/4033-x .
=>1= f2016 mdk’ ....(II)
On adding Equations (i) and (ii), we get

2017
21 =f dx
2016
= 21 = [x]5015
= 2[=1
| 1
R

19. The solution of dy/dx + ytanx = secx,y(0) = 0'is
(A) ysecx =tanx
(B) ytanx = secx
(C)tanx = ytanx
(D) xsecx =tany
(E) y cotx = secx

Solution: (A)
We have,

Yy
—+ytanx = secx
dx y
Which is a linear differential equation.
o |F = eJtanxdx — plogsecx — gacy

~ The solution is given by

y.secx = fsecx.secx dx+C



ysecx =tanx+C ... (i)
Now, y = 0, when x = 0,

. 0 =0+ c [From equation (i)]

= ¢c=0

Putting ¢ = 0 in Equation (i), we get
ysec x =tanx

20. If the vectors 21 + 2 + 6k, 21 + Aj + 6k and 21 — 3] + k are coplanar, then the value of 1 is
(A)—10

(B) 1

(o0

(D) 10

(E) 2

Solution: (E)

Since, the vectors 21 + 2j + 6k, 21 + Aj + 6k and 21 — 3j + k are coplanar

2 2 6
2 1 6/=0
2 -3 1

=>2(1+18)—2(2—-12) +6(—6—-21) =0
=224+36+20—-36—-1214=0

= —101+20=0

>1=2

21. The distance between (2,1,0) and 2x + y+ 2z +5=0s
(A) 10

() 10/3

(C)10/9

(D)5

(E) 1

Solution: (B)
The distance of a point(xy, y1,2;) from the plane ax + by + cz + d = 0 is given by
_ |ax1 + by, +cz1 + d|

JZ b2t 2
= Distance of the point (2,1, 0) from the plane 2x + y + 2z + 5 = 0 is equal to
2><2+1><1+2><0+5‘ |4+1+5| 10

V(22 + (12 + (2)2 Va+1+4l 3
22. The equation of the hyperbola with vertices (0, + 15) and foci (0, + 20) is
x2 y2
(A o= =
(B) Xy
625 125
2 2



2 2
D) -5=1
65 65

x2

y2 X
(E) 225 175 1

Solution: (E)
We have,
Vertices and foci of hyperbola at (0, + 15) and (0, + 20)

Since, both foci and vertices lies on Y —axis, then equation of hyperbola will be
y2  x?
b2 @
Now, vertices = (0, + b)
~ b=15
Again, foci = (0, + be)
~ be =20
20 4
= = — = —
*T“1573
i
= 1+ ﬁ =
e
=5 1+ ﬁ =

W
N

o| &

aZ

ﬁz

= a?=

=

Xb2=z><225
9

= a= ? X 15 = 5\/7
~ Equation of hyperbola is

[rol wol

= __Z -1

225 175

3 3
23. The value of Sat6 +3.613.21 is equal to
1+ 4(6) + 6(36) + 4(216) + 1296
(A)29/7

(B) 7/19
(C) 6/17
(D) 21/19
(E) 27/7

Solution: (E)
153+63+3-6-15-21

1+4(6) +6(36) +4(216) + 1296
3 (15)% + (6)> + 3 x 6 X 15(6 + 15)
—*C(6)° + 161 (6)1 + 1C,(6)2 + *C3(6)3 + *C,(6)*
_(15+6)°  (21)°
S A+e)r (Mt
_21x21x21 27
TTIXTXTIXT 7

We have,




24. The equation of the plane that passes through the points (1,0, 2),(-1,1,2), (5,0,3) is
(A)x+2y—4z+7=0
B)x+2y—3z+7=0
COx—2y+4z+7=0
D)2y —4z—-74+x=0
(E)x+2y+3z+7=0

Solution: (A)
Equation of the plane passing through (1,0, 2),(—1,1, 2), (5,0, 3) is given by

X=X Y—=Y1 Z—Z1

Xy —=X1 Y2—Y1 Z2—Z1| =0

X3 —X1 Y3—Y1 Z3— 21
x—1 y—-0 z-2

= [-1-1 1-0 2-2|=0
5-1 0-0 3-2
x—1 y z-2

> | -2 1 0 [=0
4 0 1

= x+2y—4z+7=0

25. The vertex of the parabola y? —4y —x +3 = 0'is
(A) (=1,3)

() (=1,2)

€ (2 -1)

(D) (3,-1)

(E) (1,2)

Solution: (B)

We have,

y2—4y—x+3=0

= (y—2)2-4—-x+3=0

= (y-2=@x+1)

= Vertex of the parabola = (-1, 2)

26.1fa, b, c are vectors such thata + b +c = 0and |a| = 7,|b| = 5, |c| = 3, then the angle between ¢
and b is

(A) /3

(B)m/6

(C)m/4

(D)

(E)O

Solution: (A)

We have,
a+b+c=0

= b+c=-a

= |b+c| =|—-qal
= |b+c|=]al



= |b+c|? =|al?

= (b+c) (b+c)=]al?

= |b|?> + |c|? + 2|b]|c| cos @ = |al?

= (5)2+(3)?+2x%x5x3cosf = (7)?
= 2549+ 30cosf =49

= 30cosf =15

= cosf =§

= 0 =60°0rm/3

. Angle between b and cis /3.

27. Let f(x) = 2x3 — 9ax? + 12a%x + 1, where a > 0. The minimum of f is attained at a point g and
the maximum is attained at a point p. If p3 = g, then a is equal to

(A) 1

()3

(C) 2

(D) V2

(E)5

Solution: (A)
f(x) =2x3—9ax? +12a’x + 1
f'(x) = 6x% — 18ax + 12a?
For maximum or minimum, f'(x) = 0
= 6x2 —18ax + 12a%? =0

18a + V32442 — 288a?

2X6
18a + V36a? — 288a?
B 2%X6
18a + v36a? 18a + 6a
T 12 =Ty T tea
Now, f"" (x) = 12x — 18a
At x = 2aq,
f" (x) = 24a — 18a
= 6a > 0, maxima
p=f(Qa)=2x%x8a%—-36a3+24a®+1=4a3+1
Atx =a,
f"(x)=12%xa —18a
= —6a < a, minima
~ q=f(a)
=2a®-9a®+12a®+1=5a%+1
Also given p3 = q
s~ (4a®+1)3=G5a®+1)
= a =0, buta > 0 (given)

X

28. For all rest numbers x and y, it is known as the real valued function f satisfies f(x) + f(y) =

flx+v).1f f(1) = 7, then X122 £(r) is equal to
(A) 7 x51x102



(B) 6 x 50 x 102
(C)7 x50 x 102
(D) 6 x 25 x 102
(E) 7 x 50 x 101

Solution: (E)

We have,

fe+y)=f)+f» . (i)
Put, x = y = 1in Equation (i),

Weget, f(2) = f(D)+f(1) =2f(1) =2x7
Again, put x = 1,y = 2 in Equation (i), we get
fA=f)+fR2)=7+2x7=3x%x7

& f(n)=nx7

Now, X329 £(r) = f(1) + f(2) + f(3) + - + f(100)
=74+2%X74+3%x7+--4+100%x7
=7[14+2+3+:-+100]

_ 7 5 100(100+1) [ S = n(n+1)]

2
=7x50x101

12 2
29. The eccentricity of the ellipse % + (y + E) =1is

4 16
(A) 1/v2
(B) 1/2+2
(C)1/2
(D) 1/4
(E) 1/4/v2

Solution: (A)

We have,
x —1)2 3\ 1
2 6




30. f_ll max{x, x3}dx is equal to
(A)3/4

(B)1/4

(C)1/2

(D)1

(E)O

Solution: (B)
let] = f_11 max{x, x3}dx

= f_:l max{x,x?’idx + J:max{x,x3}dx

=f 3dx+_f xdx

-[3, <[,

P‘Gﬂ b‘ﬂ
1 1

172

Z
31.1fx € [O,%],y € [O,g] and sinx + cosy = 2, then the value of x + y is equal to
(A) 21
(B)
(C)m/4
(D)m/2
(E)O

Solution: (D)
We have,
sinx + cosy = 2

Since, x € [0,%]

Y3
Andy € [0, ;]
~sinx=1andcosy =1
> x = %and y=20
) o T
. Xty = E +0= E
32. Let a,a + r and a + 2r be positive real number such that their product is 64. Then the minimum
value of a + 2r is equal to
(A) 4
(B) 3
(C)2
(D)1/2
(E) 1



Solution: (A)
We know AM > GM
a+(a+r)+ (a+2r)

> (a(a +7r)(a+ 2r))%

= (a+r)=4

Also, 64 = a(a + r)(a + 2r)
> 64>(4—1r)X4(r+4)
= 16>16 —1r?
=12<0

~r=0
Now,a+2r=4+0=4

33.Thesum § ——+—+—+—+ |sequalto
3171 5I51 7131

(A) 210/8!

(B) 2°/10!

()27 /10!

(D) 26/10!

(E) 25/8!

Solution: (B)
LetS——+—+—+—+—

3171 5151 7131 9!
1 10' 10! 10! 10' 10!
10! 9! +3!7!+5!5!+7!3!+ 9!]

1
_ 1—0'[10C1+ 100, 4 10¢, +10¢ 4 1°C9]

1
=15 —(210-1)
[+ Ci+ C3+ Cs+ - 271
29
~ 10!
x x? x3
34.1f f(x) = |1 2x 3x2|, then f'(x)is equal to
0 2 6x
(A) x3 + 6x2
(B) 6x3
(C) 3x
(D) 6x2
(E)O
Solution: (D)
We have,
x x% x3
f) =11 2x 3x?
0 2 6x

On taking x from R4, we get



1 x x?

1 2x 3x?
0 2 6x
On taking x common from C3, we get
1 x x
=x2[1 2x 3«x
0 2 6
On applying R, = R, — R, we get
1 x x
=x2|0 x 2x
0 2 6
[On expanding along C;]
= x?(2x) = 2x3

~ f'(x) = 6x?

=X

= x2 - 1(6x — 4x)

35. fﬁ;)zdx is equal to
(A)tan™'x? + C
(B)2/3tan"1x3 + C
(C)1/3tan"*(x3) + C
(D)1/2tan"tx%2 + C
(E)tan~1x3 + C

Solution: (C)
— x? d
Let] = f1+(x3)2 x

Putx3 =t
~ 3x2%dx = dt

I—lf dt 1t 14 C
T3 T +e23 "

1
= §tan‘1(x3) +C

36. Let f,(x) be the nth derivative of f(x). The least value of n so that f, = f,,+1, where f(x) = x% +
e*is
(A) 4
(B)5
(€) 2
(D)3
(E) 6

Solution: (D)

We have,

flx) =x?+e*

= filx) =2x+e*

= fo(x) =2+e*

= fa(x) =e* = fi(x) = e*
Since, f3(x) = fa(x)

-~ Last value of nis 3.



37.sin 7659 is equal to
(A) 1

(8)0

(C)V3/2

(D)1/2

(E)1/v2

Solution: (E)

sin 765°

= sin(720° + 45°) = sin45°
1

V2

38. The distance of the point (3, —5) from the line 3x — 4y — 26 =0 is
(A)3/7

(B)2/5

(€)7/5

(D)3/5

(E)1

Solution: (D)
Distance of a point (x;,y;) from the line Ax + By + C = 0 is given by
_ |Axq + By, + C|
VAT T B?
= Distance of the point (3, —5) from the line 3x — 4y — 26 = 0 is equal to
3x3—4x(—5)—26‘

V(3% + (=4)?

9+20—-26

V9 + 16
3

3 .
= —| = -unit
5 5

39. The difference between the maximum and minimum value of the function f(x) = fox(t2 +t+1)dt
on[2,3]is

(A)39/6

(B)49/6

(C)59/6

(D) 69/6

(E) 79/6

Solution: (C)

Given f(x) = [J(t2 +t+ 1) dt
ff) =(x?+x+1)x1-0
=x’+x+1

Forx € [2,3)

f'(x)>0

s~ Minimum is at x = 2 and maximum is at x = 3.



Now, minimum value = fox(t2 +t+1)dt

3 2 77
=|=+=+t
3772 ]0

3 + 3
And maximum value = f03(t2 +t+1)dt
t3 t? 3
= ?+7+ t]o
9 33
= E +12 = 7
33 20 99-40 _ 59

- Difference between maximum and minimum value = S 3= ¢ -

40. If a and b are the non—zero distinct roots of x2 + ax +b =0, then the minimum value of
x> +ax+bis

(A)2/3

(B)9/4

(C)—9/4

(D) —2/3

(E)1

Solution: (C)

Given, x> +ax+b =0
For distinct now zero roots
D>0

= a’—4b >0

Now, x?> +ax + b

=@+gf+<b_§>

- (r+5) - (=)

We know, sum of rootsa+b=—-a ... (i)
= 2a+b=0

Product of rootsa X b = b

= bla—1)=0

= a=1b=#0

From Equation (i),

2a+b=0

2D +b=0

b=-2

Now, (x +2)" - (F122)
2.9

=(x+3) -3

~ Maximum value = —z




41. If the straight line y = 4x + c touches the ellipse x:z + y? = 1, then cis equal to
(A)O

(B) £ V65

(C) + V62

(D) £v2
(E) + 13

Solution: (B)
We have,
y=4x+c ... (i)

2
Ande+y2 =1 .. (ii)

Put value of y from Equations (i) into (ii), we get
2

x
—+@x+c)?=1

4
x’+4(4x+c)> =4
x? +4(16x% + 8cx +c?) =4
x% + 64x?% + 32cx + 4¢? =
65x%2 +32cx +4(c?—-1)=0
Since, given line is a tangent to the ellipse.
=~ Discriminant = 0

U

= (320)?—4%x65x4(c?-1)=0
= 1024c? —1040(c?-1)=0

= 1024c? —1040c? + 1040 =0

= 16¢% = 1040

= ¢?2 =65

= c=+V65

42. The equations Ax —y = 2,2x — 3y = —A and 3x — 2y = —1 are consistent for
(A)A=—-4

B)A=1,4

Cr=1,-4

(D)A=-1,4

(EyA=-1

Solution: (D)

In a consistent, the intersection point of two lines, satisfy the third line.
Consider A = —1, then given equation become
—xX—y=2

2x—3y=1

>x=-1y=-1

Third equationis 3x — 2y = —1

Putx = -1,y =-1

v =34+2=-1

> —1 = -1, true

Consider A = 4, then given equation become
4x —y =2



2x — 3y =—4
= y=2,x=1
Third equation is 3x — 2y = —
Puty =2,x=1
3—4=-1
= —1= -1, true

43.The set {(x, y): |x| + |y| = 1} in the xy —plane represents
(A) A square

(B) Acircle

(C) An ellipse

(D) A rectangle which is not a square

(E) A rhombus which is not a square

Solution: (A)

We have,
x+y=1, X,y € I quadran
x + y =1, x,y €Il quadrant

x|+ 1yl =1= { =1, x,y€lllquadrant
X — y =1, x,y €IV quadrant

B8(0,1)

AN
Yy

C{1,0 (0.0) /A(1,0)

D|(0, -1)

Clearly, ABCD is a square.

44. The value of cos (tan_1 G)) is
(A) ;5*

(B)
(€2
E
(E)O

Solution: (A)
We have,

cos (tan‘1 %)
= cos /cos‘1 ;2\
ey



[ tan~!x = cos™! (ﬁ)]

1

= c0SCOS™ " =
5
4 -1
=z [ coscos™x =x

45. Let A(6,—1) B(1,3) and C(x, 8) be three points such that AB = BC. The values of x are
(A)3,5

(B) —3,5

(C)3,-5

(D) 4,5

(E) —3,—5

Solution: (B)

We have, A(6,—1),B(1,3),C(x,8)

Also, AB = BC

= AB? = BC?
>(1-6)?+B+1)?=(x—-1)2%+(8-3)?
=25+16 = (x —1)?> + 25
>(kx-1)2=16

>x—1=+14
>x=11+4
>x=5,-3

46. In an experiment with 15 observations on x, the following results were available £x? = 2830, Zx =
170 On observation that was 20, was found to be wrong and was replaced by the correct value 30.
Then, the corrected variance is

(A)9.3

(B) 8.3

(C) 188.6

(D)177.3

(E) 78

Solution: (E)
We have N = 15, Incorrect £x2i = 2830, Incorrect Zx; = 170
=~ Correct £x; = Incorrect Xx; — 20 + 30 = 170 + 10 = 180
~ Correct mean = x = % (correct)
180
~ 15
=12
Also, correct £2 = Incorrect £2 — (20)? + (30)?
= 2830 — 400 + 900
= 2830 + 500
= 3330

-~ Correct variance =

330
=———(12)?

%2 (correct) _
1 m _ (x)z



=222 — 144
=178

-2 y-1 z+3 Xx+2 _ y—4

z—-5.

47. The angle between the pair of lines o = and =
2 5 -3 -1 8
_1( 21
(A) cos™1 (%)
(B) cos™1 (;ﬁ)
@eos (1)

(D) cos™1 (i)

938

_1( 26

(E) cos ( N
Solution: (E)

Given lines are
x—2 y—l z+3and x+2 y—4 z—-5
5 -3 -1 8 4
dr of above lines are < 2,5,—3 > and < —1, 8,4 > respectively.
a,a, + byb, + cicy

Jaz +b? + c2\/a? + b? + c2
@)ED+GIB) +(=3))

Noorie 3)2 VD2 +(8)2 + (4)2
-2+ 40 —

\/4+25+9\/1+64+16
26

" 9v38

26
» 0 =cos™! (—)
9v38

. cosO =

4

48. Let d be a unit vector. If (x — a) - (x + a) = 12, then the magnitude of x is

(A) V8
(B) V9
(C)V10
(D) V13
(E) V12

Solution: (D)

We have,

lal =1

Now, (x —a) - (x +ad) = 12

> x'x+xd—dx—d-a=12
= |x]|? —d|? = 12]

= |x|?-1=12

= |x|? =13

=

lx| = V13



49. The area of triangular region whose sidesarey =2x + 1,y =3x+ landx = 4is
(A)5
(B) 6
(€7
(D)8
(E)9

Solution: (D)
We have,
y=2x+1Ly=3x+1,x=4
Intersecting points of above lines are (0, 1), (4,9), (4,13)
-~ Area of triangle
1[%2 N 1
5 x1 Y2 1

X3 y3 1
0o 1 1

4 9 1
4 13 1

[0(9—13) — 1(4 — 4) + 1(52 — 36)]

X16 =8

N RN~ N -

50.1f *C,_; = 36, "C, = 84 and "C,,; = 126, then the value of r is
(A)9

(B)3
(C) 4
(D)5
(E) 6
Solution: (B)
We have
"C._1=36,"C, =84and "C ., =126
" r—1 36
"C. 84
n!
(n-r+D!r-1!_3
n! -
(n—=—nr)r!
r 3

S — ==
n—-r+1 7
= 7r=3n—-3r+3

= 10r=3n+3 (i)
Again,
"C, _ 84

"Cryr 126



n!
(n—7r)r! 2
n! 3
n—r—D!'(r+ 1!
r+1 2

=

n—r 3

= 3r+3=2n-2r

= 5r=2n-3 .. (ii)
On solving Equations (i) and (ii), we get
n=9r=3

51. Let f(x +y) = f(x) f(¥) and f(x) =1+ sin(3x) g(x), where g is differentiable. The f'(x) is
equal to

(A) 3f(x)

() g(0)

(€) f(x) g(0)

(D) 3g(x)

(E) 3f (x) g(0)

Solution: (C)
£ = lim f(x+h) — f(x)

— limL (x)f Oy (x)

h—0 h

_ f(x)lim (1 + sin Bh}(lg(h)) — 1)

= f(x) hm h 11m g(h)
=f(x) >< 1 X 9(0) = f(x)g(O)

52. The roots of the equation

x—1 1 1

1 x—1 1 [=0are
1 1 x—1

(A) 1,2

(B) —

(C) -

(D)1,-2

(E)1,1

Solution: (B)

We have,

x—1 1 1

1 x—1 1 |=0
1 1 x—1

On applying C; = C; + C5 + C3, we get
x+1 1 1

x+1 x—1 1 =0
x+1 1 x—1

On taking (x + 1) common from C;, we get



1 1 1
1 x-1 1
1 1 x—1
On applying, Ry = R{ — Ry, R, & R, — R3, we get
0 2—x 0
0 x—2 2-—x
1 1 x—1
> (x+1-1[2-x)?>-0]=0
> (x+1)2-x)?=0

= x=-1,2

(x+1) =0

= (x+1) =0

53. If the 7th and 8th term of the binomial expansion (2a — 3b)™ are equal, then % is equal to

2a -
e
)5
(©) 6—n
(D)
(E)

13— n
n-1

13—n
2n—-1

13—-n

Solution: (A)

We have, (2a — 3b)"

= "C¢(2a)"°(—=3b)° = "C,(2a)""7(-3b)’
= "C¢(2a) = "C,(—3b)

2a "c,
5> —=——
3b "Cy
n!
2a —
N _=_(n 7!
3b n!
(n—26)!6!
2a n—=6
> —=—
3b 7
2a 6 — n
= — =
3b 7

On applying componendo and dividend, we get
2a+3b _6-n+7

2a—3b 6-n—7

_ 13 —n

T —(n+1)

_ [13 — n]

N n+1

54. Standard deviation of first n odd natural numbers is

(A) Vn

(B) ’(n+ 2)(n+1)

3
(©) n23—1
(D)n




(E) 2n

Solution: (C)

L. inz —\2
Standard deviation, o = = (%)

. __Exi
. X = N

14345+ (@2n—1)

n
[1+42n—1]

n

NS

=n

S|S,

Again, Zx? = 12 + 32 + 52 4+ - (2n — 1)?
=3(2n — 1)2
=X(4n®’—-4n+1)
=4¥n? — 4¥n + %1
inn+1)2n+1) 4n(n+1)
= 6 — > +n

2
=n §(n+1)2n+1)—2(n+1)+1

=—[22n*+3n+1)—-6(n+1) + 3]

Sw| 3

==[4n® +6n+2—-6n—-6+3]

==[4n? —1]

w| Sw

n(4n2 —1)
3n

n2

2

2 _
_ 4n 1—n2
3

4n?2 — 1 — 3n?
3
nz—1
3

55. Let S = {1, 2,3, ....10}. The number of subsets of S containing only odd numbers is
(A) 15

(B) 31

(C)63

(D)7

(E)5

Solution: (B)
Givensetis {1,2,3,...10}



The odd numbers in the given setare 1,3, 5,7, 9.
= The number of subsets of 5 containing only number = 25 — 1
=32-1=31

56. The area of the parallelogram with vertices (0, 0), (7,2),(5,9) and (12,11) is

(A) 50

(B) 54

(€) 51

(D) 52

(E) 53

Solution: (E)

Let A(0,0), B(7,2),C(5,9),D(12,11)
00 1

~ Area of AABC =% 7 2 1
5 9 1

=2-1(63 - 10) = 52—35q unit
0 0 1

- Area ofAACDzi 5 9 1
12 11 1

1
=5 1(55 — 108)

53 .
=59 unit
- Area of parallelogram ABCD
= Area of AABC + Area of AACD
_ 53 N 53
S22
= 53 sq unit

11 1
p q r
p q r+1
(A)g—p
(B)g+p

(Cq

(D)p

(E) O

57. is equal to

Solution: (A)
We have,

1 1 1
=P q r
p q r+1
On applying, C; = C; — C,,C, = C3, we get
0 0 1
=|p—q q—r T
p—q q—-1r—1 r+1
On taking common (p — q) from C;, we get




0 0 1
=p-q|1 q-r r

1 g—r—-1 r+1
=(-q@)1llg—-r—-1-q+7]
=q-p

58.tetd=[> DandB=[2 P].if44+58 - =0 thenCis
w[° 2]

20 5
®) [ O]
(C)

5 —1]
0 25

[ 5 25]
-1 5
0 5 ]
5 25

(D)

(E)

Solution: (B)

We have,

A= [i 8] B =

Now,

4A+5B—-C=0

= C=4A+5B
50 20 5

] 42[%) 8] ' 51[0_01 205]

= [4 ol [—5 0]

[120 25]

-1 0

ol

59.1fU = ,then U™ 1is

= Sl
wl= Sl

(A U”
(B)U
(€)1
(D)0
(E) U?

Solution: (A)
We have,

L _1
V2 V2
U:|1 1

iz 2

|



|' 1 1
oL VE T
of] 1 1|
"5 V2
.. _[Ja b] 1 _1[d —-b
[.IfA—[C ol thenat={ ¢~
[ 1 17
_YUVZ V2l
_Il 1 1 [+ |U] = 1]
2 2!
[L 1
_| vz V2|
-5 &
V2 V2
B L
. 2 V2
Again, UT = -
V2 V2
u-t=yT
0 -1 0
60.fA=|1 0 0 |thenA™lis
o 0 -1
(A) AT
(B) A2
(C)A
(D)1
(E)O
Solution: (A)
We have,
0 -1 0
A=1]1 0 0
0

0o -1
Al = =(=D[(D(-1) —-0] = -1
Now, cofactors are
Cll == O, C12 = 1, 613 = 0
C21 = —1, sz = 0, C23 = 0
(31 =0,(3,=0(33=1
1

n A= adjA
jal

1010]T
=—|-1 0 0
o 01
0 -1 0 0 1 0
=—l1 0 o|l=|-1 0 0
0 0 1

=AT



61. If xty x-—y = 0 0 , then the values of x, y and z are respectively
y

2x+z x+z
(A)0,0,1
(B)1,1,0
(€)—1,0,0
(D)0,0,0
(E)1,1,1

11

Solution: (A)

We have

[x+y xX—y =[0 0

2x+z x+z 1 1

> x+y=0x—-y=02x+z=1,x+z=1
On solving above equations, we get
x=y=0,z=1

62. (; é g) <§> +5 ((1)) is equal to
1
)
0/
0
()
® (;¢)
Solution: (B)
We have,
2
5 o ol[2]*shl

62 0% roxil o

16l + o) = 36

1 2 4
63.1f[ 1 3 5 |issingular, then the value of a is

1 4 a
(A)a=-6
(B)a=5
(C)a=-5
(D)a=6
(E)a=0
Solution: (D)

1 2 4
LetA=|1 3 5]
1 4 a




Since, A is a singular matrix.
~ Al =0

1 2 4
1 3 5
1 4 a
= 1[3a—20]—2[a—5]+4[4—-3]=0
= 3a—20—2a+10+4=0
=
=

= =0

a—6=0
a==6

1 2 -3\ /x 1
64. If (0 4 5 ) <y> = <1), then (x,y,z) is equal to
0 0 1 z 1

(A) (1,6,6)
(B) (1,—6,1)
(€ (1,1,6)

Solution: (D)
We have,

b 5 g
Gak

=> x+2y—3z=14y+5z=1,z=1
On solving above equations, we get
x=6y=-1z=1

o

o

=

65.1fA = ((1) g), then

(A)A? —2A4+21=0
(B)A2—34+21l=0
(C)A2—-54+21=0
(D)242-A+1=0
(E)A2+34+21=0

Solution: (B)

We have,

A= 1 5

. A[O j]A LS L1

. [1£%2] [054]10 0 0
o A2 —3A+21—[0 ]—3[0 2]+2[0 1]:[0 o]

= A2—-34+2[=0

2x+y x+vy

66.If(
p—q p+tq

(1 1
) h (O 0)' then (x,y,p, q) equals



(A)0,1,0,0
() 0,—1,0,0
(€)1,0,0,0
(D)0,1,0,1
(£)1,0,1,0

Solution: (A)

We have,
2x+y x+ y] M1
p—q p+aql

- 2x+y=1 .. (i)

x+y=1 .. (ii)

p—q=0 ... (iii)

p+q=0 .. (iv)

On solving Equations (i) and (ii), we get

x=0y=1

And on solving Equations (iii) and (iv), we get

p=q=0

67. The value of |\/4 I 2\/§| - |\/4 — 2\/§| is
(A) 1
(B) 2
(C) 4
(D)3
(E)5

Solution: (B)
We have,

’/4+2\/_’ ’/4 2\/_’

\/3+1+2\/_ ‘\/3+1—2\/_‘

= \/(\/5) +(1)2+2-\/§-1‘—‘\/(\/5)2+(1)2—2-\/§-1

- [z v~ [Jom - v

[V3+1] - |v3-1]
=(V3+1)-(V3-1)=2

68. The value of 82/3 — 161/4 — 91/2 jg
(A) -1

(B) —

(C)—

(D) —4

(E) —



Solution: (A)
We have,
2 1 1

83 — 164 — 92

2 1 1
= (2%)3 - (292 - (3%)2
— 22 _ 21 _ 31
=4-2-3=-1

69. Let x = 2 be aroot of y = 4x2 — 14x + q = 0. Then y is equal to
(A) (x —2)(4x — 6)

(B) (x —2)(4x + 6)

(C)(x—2) (—4x—6)

(D) (x — 2)(—4x + 6)

(E) (x —2) (4x + 3)

Solution: (A)

We have
y=4x*-14x+q =0
Since, x = 2 is the root
~ 422 -142)+q=0
=216—-284+q=0
=>q=12

vy =4x% —14x + 12
=4x —8x —6x + 12
=4x(x—2) —6(x —2)
=(x—2)(4x —6)

70. If x;and x, are the roots of 3x? — 2x — 6 = 0, then x? + x2 is equal to
(A)j;;’
(B) g
(€) g)
(D)g
(E) 5

Solution: (B)

We have,

3x2-2x—6=0

Since, x; and x, are the roots of above equation
—(-2) 2

3 3
=2

" x1+x2 =

And x4 x5 = _?6
Now,
(x1 + x3)% = x% + x2 + 2% %,

= x4+ x5 = (] + %)% — 2x1x,
2

@) 2o



_4+4_40
"9 9

71. Let x; and x, be the roots of the equations x? + px — 3 = 0. If x? + xZ = 10, then the value of p is
equal to

(A) —4 or 4

(B) =3 or3

(C) —2o0r2

(D)—1or1

(E) O

Solution: (C)

We have,

x2—px—3=0

Since, x; and x, are the roots of above equation.
L X1+ x, =pand x;x, = =3

Now, we have
x? +x% =10

= (x1 + xZ)Z - lexZ = 10
= p?2+6=10
= p?=4
= p=+12
72. If the product of roots of the equation mx? + 6x + (2m — 1) = 0is —1, then the value of m is

1
(A) 3
(B)1
(€)3
(D) —1
(E) -3
Solution: (A)
We have,
mx2+6x+(2m—-1)=0

2m -1
~ Product of roots =
= Zn:n_l = —1 [+ product of roots = —1]
= 2m—1=-m
= 3m=1
1

= ==

m=3

_ 1 4 4 1) .

73. Iff(x) T X2 44x+4 xt+4x3 + 4x2 + x3 + 2x?’ then f (E) Is equal to
(A)1
(B) 2
(@) -1
(D)3

(E) 4



Solution: (E)
We have,

4 4
f(x)_lx2 + 4x 4;}4_x4 + 4Lic3 + 4x2+x3 + 2x2

= —~ +
(x+2)? x?(x+2)?? x%2(x+2)
X2 =4+ 4(x+2)
(x+2)2-x2
x> —4+44x+8
(x +2)2%-x2
x> +4x+4
(x + 2)% - x2
o (x+2)?
T (x+2)2-x2
1

74.1f x and y are the roots of the equation x? + bx + 1 = 0, then the value of ﬁ + ﬁ is
1

(A) 5

(B) b
1

(€) -

(D) 2b

(E)1

Solution: (B)
We have, given that x, y are the roots of the equation x? + bx + 1 = 0
~ x+y=-bandxy=1

1 1 _ Y+b+x+b
"x+b  (y+b) (x+b)(¥+b)
_ (x+y)+2b
" xy+b(x +y)+ b2

—-b+2b

~1+b(=b) + b2
b
b

Now

T1-bZ+bZ

75. The equations x°> + ax + 1 = 0 and x® + ax? + 1 = 0 have a common root. Then a is equal to
(A) —4

(B) -2

(C) -3

(D) -1

(E) O



Solution: (B)

We have,

xX>+ax+1=0

Andx® +ax?+1=0
Orx®+ax?+x=0

Andx® +ax?+1=0

~ Common root is given by
(x®+ax?+x)— (x°+ax?+1)=0
= x=1

. x = 1isthe common root.
~ (D+a(l)+1=0

= a=—-2

76.Theroot ax? + x + 1 = 0, where a # 0, are in the ratio 1 : 1. Then a is equal to

(A)
1

(B) >
(€2

(D) 1
(E) 0

Solution: (A)

We have, ax?+x+1=0

Since, roots are in the ratio 1 : 1, thus roots are equal
~ Discriminant = 0

= (D?-4@@) =0

= 1—4a=0

1
> a=-
4

2
77. If z2+2z+1=0 where z is a complex number, then the value of (z+§) +(z2 +-

(23 + Z%)zequal

(A) 4
(B) 5
(€6
(D)7
(E)8

Solution: (C)
We have,
z2+z+1=0
-1+V1-4
2
—1++3i
2

= z=



Z =worw?

Let z = w, then
2 2 2

1 ,, 1 3, 1
(“z) +(Z +z—z) +(Z +z—s)
=(w+—) +(w2+—2> +(a)3+—3)

w w w
=(w+w?)?+ (W +w)?+ (W +1)? [+w®=1]
=EDP+EDP+ A+ D? [ 14w+ w? =0]
=1+1+4=6
The value will be same when z = w?.

1 1 1
78. letA= (1 —-1-—w? w?2|, wherew # 1isacomplex number such that w3 = 1. Then A equals
1 w w
(A) 3w + w?
(B) 3w?
(C)3(w = w)?
(D) —3w?
(E)3w? +1
Solution: (B)
We have,
1 1 1
A=11 —-1-w? w?
1 w w
1 1 1
=11 w w?
1 w w

[“1+w+w?2=0w3=1]
=1w?-w3)—-1w-w?)+1(w—w)
=w?2-1-w—w?

=2w?—(1+w)

=2w? - (—-w?)

= 3w?

3i -9 1
2 9 -1
10 9 i
A)x=1y=1
B)yx=0,y=1
CQx=1y=0
(D)x=0,y=0
(E)x ==1,y=0

79. If = x + iy, then

Solution: (D)
We have,

3i -9 1
2 9i -1
10 9 i

=x+iy




3i+2 0 0
= 2 9i -1 =X+ly ['-'Rl—)R1+R2]
10 9 i

= (Bi+2)[9i2+9]=x+iy

= (Bi+2)(-94+9) =x+iy [vi?=-1]
= 0=x+1iy

= x=0y=0

80.If z = cos (g) —isin (g), then z% — z + 1 is equal to
(A)O
(B)1
(€)1
Vs
(D)5
(E)m

Solution: (A)

We have

T T
Z=cos——isin—
3 3

1 V3

2

V3i
2

- B

2
1

2

—1++/3i
2

Now,z?—z+1=(—w)? - (—w)+1

=w?+w+1

=0 [~1+w+w?=0]

Y PR Y 72

81. = COS(E) +.l Sm(},_Z) is equal to
1+ COS(E)—l sm(E)

(A)O

(B) —1
(01
(D)3
()=

= ) [ W=

Solution: (C)

72
L (1 + cosl—n2 +i sinlnz>
etz =

T PRSP [ 4
1+ COSE =1 smﬁ



72
5 T . T T
2 cos 22 + 2151n—24cos—24

2 M o T T
2 cos 2% lem—24cos—24
T4 isin 72
cos5z +isinoz

T . . T
cos5z —isinmz
72w . . 721w
B cosﬁ + lSan
- 72w . . 72w
COSW— lSan
[+ (cos @ + isinO)™ = cosnb + i sinnb]
cos 3w + isin3m

" cos3m —isin3w
+0

T -1-0
=1
4 k k
82.fA=1|0 k k|anddet (A) = 256,then |k|equals
0 0 k
(A) 4
(B) 5
(€)6
(D)7
(E) 8
Solution: (E)
We have,
4 k k
A=|0 k k]
0 0 k
4 k k
lAl=10 k k
0 0 k
= 256 =4(k*-0)
=> 64 = k?
= k=+8
.~ |kl =8
83.IfA = G (1)), then A™ + nl is equal to
(A) I
(B) nA
(C)I+nA
(D)I —nA
(E)nA—1
Solution: (C)

We have,



A_[1 O
[1_1_ L ooyfLl o]_g[1 o0
'A_AA_[1 1[1 1]_[ ]

R R i B
’ Anz[n 1

o, 10
A;’ng_[n 1l+"[0 1

=-Tl 1 +:)l n]

[1+n 0 ]

R 'n 1+_n1 P Lo
ga'n’1+n‘4_[0 1]+"[1 1
=l -0 )
1+n 0 ]

L n 1+n
. A"+ nl=1+nA

84.1f|z] =5andw = ﬁ, then the Re(w) is equal to
(A)O
1
(B) 2
(C) 25
(D)1
(E) -1

Solution: (A)
let z=x+1iy

“o|z] = 4/x% + y?
= x2+y2=5

= x2+y?=25 ... (i)
g_x+iy—5
z+5_x+iy+5
_(x—5)+iy

T (x+5)+iy
_(x—5)+iyx(x+5)—iy
C(x+5+iy (x+5)—iy
_x?=25+iy(x+5)—y(x—5)i+y?

Now, w =

(x +5)2 + y?
_ (x® +y? —25) +i[xy + 5y — xy + 5Y]
B (x +5)2 +y?
= % [+ from Equation (i)]
10y

T (x+5)2 +yzl
Re(w) =0



85.1f A = (i 1), then 42°17 js equal to
(A) 22015A
(B) 22016A
(C) 22014A
(D) 22017A
(E) 22020A
Solution: (B)
We have,
1 1
A= [
1 1

. A2=A-A=[1 1 [1 1]

B " 1 " 111 1
=z =24 1]:2‘4
Again, A3 = A% A
_ [2 2] [1 1]

12 2111 1
_[4 4

’41 4'1
_ — 22,
=4 [1 1] =224
An = 2n—1A

A2017 — 22016A

86.1fa = e?, then 1ta is equal to
. 1-a

(A) cot;

(B)tan @

(C) icotg

(D) itan%

(E) 2tan @

Solution: (C)

We have,

a=el

= cos 0 + isin 6

Now 1+a _ 1+(cosB+isin B)
"1—a  1—(cos@+isin )
_ (1+cosf) +isinb

“ (1 —cosO) —isin@

e .. .0 0
227 ~ =
2 cos 2+1251n2cos2

0 7] 0
027 i ain Y v

2 sin 92 lZesmzcose2
2cos—2 [cos—2 + isin —2]

B 2 sinzg [sinzg — icos 22]




B cotzi [coszg+ isin Zg]

—I [coszg + isin 22]

7]
cot 5

=i
_— te
—lco2

87. Three numbers x,y and z are in arithmetic progression. If x + y+z = —3 and xyz = 8, then
x% +y? + z%isequal to

(A)9

(B) 10

(C) 21

(D) 20

(E)1

Solution: (C)
lLetx=a—r,y=a,z=a+r
Now, we have
x+y+z=-3
.a—r+a+a+r=-3
= 3a=-3

= a=-1
Again, xyz = 8

& (a=1r)(@)(a+1)=8
> a(a®?-1r?)=38

= —-1(1-r*) =8

> —1+4+71r?=
=>r2=9
>r=+43

~x,y,zare —4,—1,2o0r2,—-1,—4
cxt+yt+z2 = (4% + (1) +(2)?
=16+1+4=21

88. The 30th term of the arithmetic progression 10,7,4 is
(A) —97
(B) —87
(C) =77
(D) —67
(E) =57

Solution: (C)

We have, 10,7, 4

Which is an A. P.

~a=10,d =-3

sagg=a+29d [va,=a+ (n—1)d]
=10+ 29(-3)

=10 - 87



= =77

89. The arithmetic mean of two numbers x and y is 3 and geometric mean is 1. Then x2 + y? is equal to
(A) 30
(B) 31
(C) 32
(D) 33
(E) 34

Solution: (E)
We have,
AM =3and GM =1

+
~=¥=3and [xy =1

>x+y=6andxy=1

Now, x? + y% = (x + y)? — 2xy
=(6)*-2(1)

=36—2=34

90. The solution of 32¥~1 = 811 % js

(A)2
1

(B) -
(€)

(D)
(E)

6
7
6
5
6
1
3

Solution: (D)
We have,
32x—1 — 811—x

= 32x—1 = (34—)1—9{
= 32x—1 = 344x

v 2x—1=4—4x
= 6x=5
5

> X =-
-

91. The sixth term in the sequence is 3, 1%, S

(A) 5
1

(B)5

91
(€5
(D)
1

(E) -

7

Solution: (C)



We have,

311
) )3"""
Which is a G. P. with
1
=3’ = —
a T 3
woag=ar® [va, =ar"1]
1 5
o=}
ag 3
:3X¥
1
T3
_ 1
81

92. Three numbers are in arithmetic progression. Their sum is 21 and the product of the first number
and the third number is 45. Then the product of these three number is

(A) 315

(B) 90

(C) 180

(D) 270

(E) 450

Solution: (A)
Let the numbersbea —d,a,a + d
cat+d+a+a—d=21

= 3a =21

>a=7

Again, (a — d)(a+ d) = 45
= a’—-d?*=45

= (7)2—-d? =45

= 49 —d? =45

> d?=4

= d=%12

~ Numbersare 5,7,90r9,7,5
-~ Products of three numbers =5 X 7 X 9
= 315

93.1fa+ 1,2a + 1,4a — 1 are in arithmetic progression, then the value of a is
(A)1
(B) 2
(€3
(D) 4
(E)5

Solution: (B)
We have,
a+1,2a+1; 4a— 1arein AP



22Qa+1)=la-1)+(a+1)

[ Ifa,b,carein AP, then 2b = a + c]
=>4a+ 2 =>5a

>a=2

94. Two numbers x and y have arithmetic mean 9 and geometric mean 4. Then, x and y are the roots of
(A) x> —18x —16 =10
(B)x?—18x+16 =0
(C)x?>+18x—16=0
(D)x?+18x+16=0
(E)x?2—17x +16 =0

Solution: (B)
We have,
AM of x,y =9and GM of x,y = 4

. %=9and\/x_y=4
= x+y=18andxy = 16

= y=18 —xandxy =16

~ x(18 —x) =16

= 18x—x2=16

= x2—-18x+16=0

~ x and y are the roots of the equation

x> —=18x+16=0

95. Three unbiased coins are tossed. The probability of getting atleast 2 tails is

(A)2
1

(B) -

A
(@)
<

WIN | _N RS

AA
9

Solution: (C)

Total numbers of outcomes when three coins are tossed = 2 X 2 X 2
=8

~n(S) =8

Let E = Event getting at least 2 tails

={TTH,THT,TTH,TTT}

~ n(E) =4

= Required probability = P(E)
B n(E)

T n(S)

N~



96. A single letter is selected from the word TRICKS. The probability that it is either T or R is
(A) 3%

(B) %
(€) 52
(D) ;

(E)

3

Solution: (E)
Number of ways of selecting one letter from the word TRICKS n(S) = °C; = 6
Let E be the event of selecting T or R

~ E={T,R}

~ n(E) =2

» Required probability = p(E)
B n(E)

~ n(S)

2

6

_ 1

-3

97. From 4 red balls, 2 white balls and 4 black balls, four balls are selected. The probability of getting 2
red balls is

(A) &=
(8) 1
(0=
(D) 3

(E) 5

Solution: (C)

We have, 4 red, 2 white and 4 black balls
~Totalballs=4+2+4 =10

Number of ways of selecting 4 balls from 10 balls = 1°C,
~n(s) =1,

Let E = Event getting 2 red balls

. n(E) = *C, x °C,

~ Required probability = p(E)

B n(E)
— n(s)
4Cz = 6Cz
= 10C4
4x3x6x5
_2Xx172x1
T 10x9%x8x%x7

4x3x2x1



_ 6x15
T10x3x7
3

7
9
21

98. In a class, 60% of the students know lesson I,40% know lesson II and 20% know I and II. A
student is selected of random. The probability that the student does not know lesson I and lesson I1 is
(A)O

4
(B)g
(C)g1
(D) ¢

5
2

(E) 5

Solution: (D)
Let E; = Event that student know lesson |
E5; = Event that student know lesson I
Now, according to the question,
P(E;) = 0.60,P(E;) = 0.40,
P(E, N E;) =0.20
= Required probability = P(E; N E})
=P(E, VE,)'
=1-P(E,VE;)
=1-[P(E,) + P(E;) — P(E; N Ey)]
=1-1[0.60 + 0.40 — 0.20]
=1-1[0.80]
= 0.20

20
100

1

5

99. Two distinct numbers x and y are chosen from 1, 2, 3,4, 5. The probability that the arithmetic mean
of x and y is an inter is
(A)O

1
(B)g
(C)g
(D)2
(E) =

5

Solution: (D)

Let S: Event that two numbers are selected from 1,2,3,4,5
2n(S) = °C, =10

E: Event that two numbers selected have integer mean.

~ E={(1,3),(1,5),(2,4),(3,5)}



~n(E)=4

= Required probability = P(E)
_n(E)

n(S)

_ 4

T 10

Ul N

100. The number of 3 X 3 matrices with entries —1 or +1 is
(A) 27*

(B) 23

(C) 2°

(D) 27

(E) 2°

Solution: (E)
In 3 X 3 matrix, total number of elements =3 X3 =9
= Total number of 3 X 3 matrices with entries either —1 or 1 = 2°

101. Let S be the set of all 2 X 2 symmetric matrices whose entries are either zero or one. A matrix X is

chosen from S. The probability that the determinant of X is not zero is
1

(A) 3

1

(B) >

(€)
(D)
(E)

2
3
4
1
4
2
9

Solution: (B)

S = {2 X 2 symmetric matrices whose entries are either zero or one}
_ ([ 0111 0110 0770 O30 1710 1711 17711 1
_{[0 1”0 0”0 1”0 0 [1 0”1 1 [1 0”1 1}

. n(s) =8

Let x ={matrix whose determinant is non—zero}

={lo 3l olli Al ol

~ n(x) =4
n(x)
PO
_4_1
8 2

102. The number of words that can be formed by using all the letters of the word PROBLEM only one is
(A) 5!
(B) 6!
(7
(D) 8!



(E) 9!

Solution: (C)

The word 'PROBLEM’ has 7 letters viz. P, R, O, B, L, E, M

-~ Total number of words that can be formed by using all the letters only one = Number of arranging the
seven letters = 7!

103. The number of diagonals in a hexagon is
(A) 8

(B)9

(c)10

(D) 11

(E) 12

Solution: (B)

The number of diagonals in a n-side polygon
_n(n-3)

2

= Number of diagonals in a hexagon

_ 6(6 —3)

2

=9

104.The sum of odd integers from 1 to 2001 is
(A) 10012

(B) 10002

(C) 10022

(D) 10032

(E) 9992

Solution: (A)

The odd integers from 1to 2001 are 1, 3,5, ....,1999,2001.
They forms an AP witha = 1,d = 2 and a,, = 2001.

. ap=a+(n—1)d

= 2001=1+(Mn—-1)2

= 2000=(n—1)2

= n=1001

n
WSy = 3 [2a + (n — 1)d]

1001
=——[2x 1+ (1001 - 1) x 2]
1001
=——[2 +2000]
1001
= —— X 2002

=1001 X 1001
= (1001)2




105. Two balls are selected from two black and two red balls. The probability that the two balls will have
no black balls is

1
(A) z
(B) <
()

(D)
(E)

5
1
4
1
3
1
6
Solution: (E)

We have, 2 black and 2 red balls.

S = Selecting two balls

~n(S) = *c,

E = Event that two balls will have no black balls
= Selecting 2 red balls

~n(E) = Gy

. Required probability = P(E)
n(E)

~n(S)
2c, 1

= 4_6‘2 A

106. If z — i + i1%, then z is equal to
(A) O+ 0i

(B) 1 + 0i

(C)0+1i

(D) 1 + 2i

() 1 + 3

Solution: (A)

We have

z—i%+i19,

— (14—)2 i+ (i4)4- . i3
=i+i3 [ i*=1]
=i—i [+ i3 = —i]
=0

=0+0i

107. The mean for the data 6,7,10,12,13,4,8,12 is
(A)9
()8
(€7
(D)6
(E)5

Solution: (A)



We have,
x; =6,7,10,12,13,4,8,12
Sum of all the observations

~ Mean = :
Total number of observations
_6+7+10+12+13+4+8+12

8

:—:9
8

108. The set of all real numbers satisfying the inequality x — 2 < 1is
(A) (3, )

(B) [3,)

(C) [-3,)

(D) (o0, —3)

(E) (=, 3)

Solution: (E)

We have,

x—2<1

>5x—24+2<1+2

>x<3

L x € (—x,3)

1009. If@ >, then
x-3

(A) x € (—3,)

(B) x € (3,)

(C)x € (2,)

(D) x € (1, )

(E)x € (—,3)

Solution: (B)
We have
lx — 3]

— =1, x =3

-3 |ze=3) _

x <3
|x=3]

— > 0 only holds when x € (3, )

110. The mode of the data 8,11,9,8,11,9,7,8,7,3, 2 is
(A)11

(B)9

()8

(D)3

(E) 7

Solution: (C)



We have,

Observation = 8,11,9,8,11,9,7,8,7,3, 2
Since, 8 is occurring highest time

~ Mode =8

111. If the mean of six numbers is 41, then the sum of these numbers is
(A) 246
(B) 236
(C) 226
(D) 216
(E) 206

Solution: (A)

We know that,

_Xx;

TN

= Xx; =X XN =41X6=246

112. I f(ff(t)dt = x2 + e*(x > 0), then f(1) is equal to
(A)1+e

(B)2+e

(O3 +e

(D)e

(E)O

Solution: (B)
We have

fxf(t)dt =x?+e*
0

Using Leibnitz Rule,
f(x) =2x+e*
~f(l)=2+e
113. [ dx =
x2
31
(A) —xz+x2+C
1
(B) x2
3 1
(C)xz+2x2+C
3 1
(D)xz+x2+4+C
3
(E) x2

Solution: (A)

Let] = [*lax

x2

_ f(x§+i1>dx

x2



Zx% 1

=—4+2-x24C

3
114. In a flight 50 people speak Hindi, 20 speak English and 10 speak both English and Hindi. The
number of people who speak atleast one of the two languages is
(A) 40
(B) 50
(C) 20
(D) 80
(E) 60

Solution: (E)

Let H = People who speak Hindi

E = People who speak English

According to the questions,

n(H) =50,n(E) =20,n(HNE) =10

= Number of people who speak atleast two language = n(H U E)
=n(H)+n(E)—n(HNE)

=50+20—-10=60

115.If f(x) = z—j, then the value off(f(x)) is equal to

(A) x
(B)O
(C) —x
(D)1
(E) 2
Solution: (A)
We have,
x+1
=
X
= f(f(0) =f<m)
x+1
=x—1+1
x+1
x—1 1
_x+1+x—1
T x4+1-x+1
_u
)
=x

116. Two dice are thrown simultaneously. What is the probability of getting two numbers whose
product is even?
3
(A)S
1

(B)

4



(©5
(D)2

3
(E) =

16

Solution: (A)
Total number of outcomes when two dice are thrown = 6 X 6
~n(S) =36
Let E = outcomes in which product of two number is even
{(1,2),(1,4),(1,6),(2,1),(2,2),(2,3),(2,4),(2,5), (2,6), (3, 2), (3, 4), (3,6), (4, 1), (4, 2), (4, 3), (4, 4), (4,
5), (4, 6), (5, 2),(5,4),(5,6),(6,1), (6, 2), (6, 3), (6,4), (6, 5), (6, 6)}
~ n(E) =27
= Required probability = P(E)
n(E)
- n(S)
27

3
36 4

117. lim,_,q Zis equal to

1
(A) NG
(B) V2

(o0

(D) Does not exist
1

(E) 27

VZFE—I=%
X

Solution: (A)
We have,
V2 +x—vV2 —x
lim
x—0 X
V2 4+ x—V2 —x V2+x+V2-x
= lim X
x=0 x V2+x+vV2—x
2+x)—-(2—x)
im
=0x[V2 + x+V2 — «]
] 2x
lim
0xV2 + x+V2 — x
2

lim
x>04/2 -|2- x+V2 — x

V2 +04+vV2 -0
2

C2v2

1
V2

118. [ —2 s equal to
T eX 4 e%42



1

e +1
-1

e*+1
1

1+eX

(A)
(B)

+C
+C
(C) +C
(D) —+C
(B)—=+C

1

Solution: (B)

let] = [—%

eX +e *+2

ex
= | ————dx
erx + 2e*¥+1
Pute* =
= e*dx=dt

"f dt
U )2 4+ 2t +1
dt

119. tan (% + g) + tan (
(A) sec

(B) 2secH

(C) secg

(D) sin@

(E) cos @

T 0.
- — —) is equal to
4 2

Solution: (B)
We have,

. (n+9>+t (n 9)
aMz7 72 ;n4 2
T

tanZ+tan7

tan% — tan 7
= +

T 7] T 7]
1—tangtan§ 1-;tanztan7
1+tans 1—tans

_ 2 2

= 67" 6
1—tan7 21+tan7 ,
(1 + tan g) + (1 — tan%)

1—tan2%

7] 7] o 7]

20 v 29 z

:1+tan 2+2tan2+1+tan > Ztam2
1—tan2€

2



1 + tan? 0

! -
1 —tanzi
2 1—tan%6
" cos@ [ C0529_1+tan26]
= 2sect
0 dx .
120. [~ -———isequal to
Vs
(A)g
(B)
(C)m
(D)O
(E) —m
Solution: (A)
0 dx
Let ] = J'—1;vc2+x+2

=J° dx
_1(x+%)2+2—%

ey @

2

[ 1 °

I +5 |
LG

7)) T

2 L 2x+17 °
=—7[tan = ]_1

2 1 1
=7 [tan_1 N tan™! <ﬁ)]
= i[tan‘li+ tan‘li]

G ETe R
= itan‘1i



