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Solution 1

Cube roots of unity lie on the unit circle |z| =
Therefore, the angle between each cube root of unity is ﬂ =120".

Hence, the correct answer is option C.
Solution 2

T < x? for all positive values of x. Hence, * is reflexive.

Forx=1,y=2

clearly, ¢ < y2 but y is not less than or equal to x2. Hence, * is not symmetric.
Forx=5y=3andz=2

clearly, z < y? and y < 22 are true but z < 2% is not true. Hence * is not transitive.
Hence, the correct answer is option A.

Solution 3
2 _ px + 4 > 0 implies the discriminant is negative.
= (—p)2 —4.1.4<0
= p? < 4?
= ‘p‘ <4

Hence, the correct answer is option A.

Solution 4
Given,
L (i L)725
V2 V2
. . . 725
= (cos 4 — U sin Z)
. 25 . . =257
or z=(cos —;— —1sin ——
or z = (cos BT 4§ sin 2?7“)
or z = (cos (67r+ E) + 4 sin (67r+ %))
or z = (cos T 4+ 4 sin %)
1 i
or z=|—=+ —
V2 ﬂ)
L
V2 _ A _ i g
2—i/2 RN 1-i
Vi V2
. 2—/2 .
Hence, the fundamental amplitude of ——— is .
zfz\/i

= 1 and divide its circumference into three equal parts.
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Hence, the correct answer is option A.

Solution 5
Given, f(ml) — f(mg) =f (f_l;f;) ()

If f(:z:) =In (;—z), then
fa) —fe) =i (52) ~ (52) = (53 72)

Trq—x:
1B
T1—To o 1-zjzy o l-zze—z1+20 | 1-z; 14z
f (171!13?2) =In (1Jr ) > =In (1*E1$2+I1*E2) =In (1+$1 ’ 17z2) - f (:131) f (:EZ)

1-z 29

Hence, the correct answer is option A.
Solution 6
Given,

2
_ T
Y= 12

y+yx? = 2

For x to be real,

y
E >0
= Y <0
y—1
=yc [O, 1)
Hence, the correct answer is A.
Solution 7
Let P(a,0) and Q(0,b). If mid-point of PQ is (3,5), then
5=3=a=6
2 =5=b=10

Now, area of triangle OPQ = %ab = 30 sq units.
Hence, the correct answer is option D.

Solution 8

The radius of the circle, i.e. b, is equal to the distance of the tangent line, i.e. y = = — \/5, from the
centre of the circle, i.e. (0,b).

_ |o-b—v2
= b= ‘ VIH1

(+v2) o
=b= 7 . b is positive

=>b=2++2

Hence, the correct answer is option A.

Solution 9
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5

(9) = 4(sin2 0 + cos* 9)

. Maximum value of f(9) =4, when sin?26 =0

Hence, the correct answer is option D.
Solution 10

f (9) = 4(sin2 6 + cos* 0)

‘. Minimum value of f(G) =3, when sin?20 =1

Hence, the correct answer is option D.
Solution 11

f(e) - 4(sin2 9 + cos 9)

if f (0) =2 = 4 —sin?20 = 2 = sin? 20 = 2, which is not possible, hence no solution.

: A < 200 _ T s 269 1 . _ .1
1ff(0 =5 =>4-sin"20 = = sin 20—§:>sm20—:|:$

= 0= i%,:l:%”...é f(@) = g has a solution.
Hence, the correct answer is option C.

Solution 12

2_1 >0 32 2>0
Given: f(z) = v = and g(z) =4 2 v
—z2-1, <0 2z, <0

Ifz >0, thenz?— 1= =z =2, %1
as x is positive therefore x = 2 = y = 3.

IfX<O,then—$2—1:2$:>$:—1:>y:—2
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Therefore, the point of intersection of the curves are (2,3) and (-1, —2).

Hence, the correct answer is option C.
Solution 13
2 3z

z—1, >0 ==, >0
Given: f(z) = ’ - and g(z) =4 2’

—22 -1, <0 2¢, x <0

) 9 -~

Ifa:>0,thenm2—1:37w:>m:2, _71

as x is positive therefore x = 2 = y = 3.

Ifx<0,then 2> - 1=2z=2=—-1=y= -2

Therefore, the point of intersection of the curves are (2,3) and (-1, —2).

The curves are shown below:

A

. (0]
X - > X

2(x) = 2ve—r

(-1,-2) flx)y=x*—1

\

Area of the shadéd region will be
f_ol {22+ —(—2*-1)}da - f02 {37‘” - (m2 = 1)}d:c

:ffl{2m—|—w2+1}d$—f02{37$—x2+1}dx

0 2
o 2 z? 322 3
—[32 +?+m]71—[7—?+x}0

W=

_|_

w|~3

8
3

Hence, the correct answer is option B.
Solution 14

i 27(w2/37$)
Given f(z) =y=———=
Let z =t
. 27
LY = 4 (tQ—t3)

W _ 2 (3¢ 312)

dy
E:O:>t:0, 2/3

Hence the graph of the above function 'y' with respect to 't' will be as shown below
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A
o
W=
A

\

"

Here y =1 will intersect the graph at only one point hence f(x) = 1 will have just one solution.

1

A
w
\ J

\/

)

Hence, the correct answer is A.
Solution 15

Given f<w> =y= w

Let z =3

Y= 2%(tz—t?’)
dy _ 27 2
& =2 (2t-3)

y

Y —0=1t=0,2/3

Hence the graph of the above function 'y' with respect to 't' will be as shown below

A
@)
W=
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A
o
W=
A

\

."
Here y = —1 will intersect the graph at only one point hence f(x) = —1 will have just one solution.
v

e}
W —————-

\j

/

\/

)

Hence, the correct answer is option A.
Solution 16

f; [%] dx
J

1
3

B[ =

2.dz ['.'%<x<%:>2<%<3]

2[z]

wlm ol

w |

Hence, the correct answer is option B.
Solution 17

ffm [%] dz = ff 2a:dw—|—fllmda: = %
Hi:nce, the correcgt answer is o2ption A.

Solution 18

2+z—1, z>1 }

?-z+1, z<1
The graph of the function can be represented as it is shown below:

After removing modulus from |x — 1|, we get f (z) = {
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From the graph it's clear that the function is continuous for x € R.
But at x = 1 the graph has a sharp edge, therefore it will not be differentiable at x = 1.
Hence, the correct answer is option B.

Solution 19

After removing modulus from |x — 1|, we get f (z) = {

\

A

W

]
]
]
]
]
}
1
2

\J

\

'

V'

From the graph it's clear that f(x) is decreasing in (—oo, %) and increasing in (%, oo).
Hence, the correct answer is option B.

Solution 20

After removing modulus from |x — 1|, we get f (z) = {

0| = f==-=-

y=x2+x-1

24
y=x"+tx-1

2+z—1, z>1

?-z+1, <1
The graph of the function can be represented as it is shown below:

2+z—1, z>1

2?2—-z+1, <1
The graph of the function can be represented as it is shown below:
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\ 2
\ y=x"+tx-1
1% -

0| = f====-

\

.‘-
From the graph it's clear that f(x) has only one local minimum at x = 1/2.
Hence, the correct answer is option C.
Solution 21
2+z—1, z>1 }
2?—z+1, <1
The graph of the function can be represented as it is shown below:

.‘I
A

After removing modulus from |x — 1|, we get f (z) = {

b 5
iy

Here, area of the shaded region
1
=[i(e*—z+1)dz
2
1
_ z° z?
= [ R m]
10 _ 5
T 24 T 12
Hence, the correct answer is option A.

Solution 22

1
2

Ptz —1, a:>1}

2?—z+1, z<1
The graph of the function can be represented as it is shown below:

After removing modulus from |x — 1|, we get f (z) = {
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A
y=x2-x+1 )
: y=x"t+tx-1
\ :
!
!
!
— !
!
!
!
!
!
X' - = » X
O ] 3
2
\
.‘J
Here, area of the shaded region
3
_ [T (.2 B
= (@ +z-1)da
3
3 2 5
=|5+5 -z
3 2 1
1
12
Hence, the correct answer is option A.
Solution 23
2
. . __ pm sin*{(n+1)z}
Given: a, = 0 “;HTE;A*(1$
1 pm l—cos{2(n+1)z}
= 0n = 35 Jo sin 2z dz
Now,
1 pm [1—cos{2(n+1)z}]—[1—cos 2nz]
an —an1 =73 [y sin 2x dz
1 pm cos 2nz—cos{2(n+1)z}
an —an1 =73 Jy sin 2x dz
1 pm 2sin (4nt+2)z. sin 22
On = On-1= 3 fO sin 2z dz

Gy, — Q1 = foﬂ sin <4n + Z)m dz

o [ — cos(4n+2)z :| L
4n+2 0

a, —anp_1 =0

ap = Ap—1

=a,=0a, 1=0ap 2=...=ay = a1 = {az} and {as,+1} are in AP with common difference zero.

Hence, the correct answer is option C.
Solution 24

.2
. m sin“{(n+1)x
Given: a, = |, %dx
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1
:>an*2f0 sin 2z

7w 1—cos{2(n+1)z} dz

Now,

1 pm [1—cos{2(n+1)z}]—[1—cos 2nz]
= an1 = 5 Jo sin 2z dz

il dz

1 pm cos 2nx—cos{2(n+1)
ap — Ap-1 = 5 f()

sin 2x

m 2 sin (4n+2)z . sin 2z
On = On-1= 3 fO sin 2z dz

Ap — Qp_1 = f07r sin (4n+ Z)m dz

Gy — Oy 1 = [7002(4n+2)w i| 4
n+2 0

a, —anp—1 =0

ap = Ap-1

=0, =0p_1=0qp 2 =...= a3 =0a; = a,_1 and a, 4 are equal.

Therefore, a, 1 —a,_4 =0

Hence, the correct answer is option B.
Solution 25

Given: x + |y| = 2y

Ify>0,then x+y=2y=y=x

Ify<0,thenx—y=2y:>y=§

We can plot the graph of y as a function of x as shown below
y

A

'

X - > X
/O
|

=—x
«l 3

\j

.\‘
From the graph we can observe that y is defined for all real x, it is continuous at x = 0 and is not

differentiable at x = 0.
Hence, the correct answer is option D.

Solution 26

Given: x + |y| = 2y
Ify>0,then x+y=2y=y=x
Ify <0, thenx-y=2y=y=7%

We can plot the graph of y as a function of x as shown below
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\

y
Here if x < 0 theny = §:> derivative of y =%.
Hence, the correct answer is option D.
Solution 27

.1‘
A

A5 y=x
(9, 9C A 2 /1\,:9

X' » X

(0, 0)0

\J
A“v

. _1 . _ 1 _ 1.3 _ 27

Area of triangle ABC = ; X base x height = 5 X ABx OC = 5 x 3 x9= ="

Hence, the correct answer is option A.

Solution 28
.“
A
v =06x
_ <i(> V= 3x
©.9¢ A/ 2 =9
B(3,9) "
X'a >
(0,000
\}
".V
21340
Centroid of the triangle is | *——, 9+2+0 = (%, 6)

Hence, the correct answer is option B.

Solution 29
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Given: f(m) = (m — 1)2(30 + 1) (ac — 2)3

The graph of f(x) is shown below

.l.
A

/.

\
V'

from the graph we observe that f(x) has two local minima.
Hence, the correct answer is option (c).

Solution 30

Given: f(z) = (z — 1)’ (z + 1)(z — 2)°

»

1 2

The graph of f(x) is shown below

)
A

/.

\J

'
V

from the graph, we observe that f(x) has one local maxima.

L

1 2

Hence, the correct answer is option B.

Solution 31
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Given : f”(m) = g”(x)

S (z)de = [g7(x)de

= f’(m) = g’(m) +c

Put z =1,

PO =g(1) +c
4=6+c=c=-2

= f(z)=g()—2 ...(i)
integerating (i), we get

f(a:) = g(:l:) —2z+k

Put z =2,

f(2) =9(2) —-4+k&
3=9-4+k
=>k=-2

= f(ac) :g(x) —2r —2
= 1(e) - ole) = 20 2
. f(4) —g(4) =-10

Hence, the correct answer is option A.

Solution 32
‘ {ac—l, mzl}
y=|z—1 =
—x+1 z<1
and, |z| =2 =z = £2

Ifx>1,thenx =2andy =2 - 1 = 1. Therefore the point of intersection is (2, 1)
If x <1,then x = =2 and y = —(—2)+1 = 3. Therefore the point of intersection is (-2, 3)
Hence, the correct answer is option C.

Solution 33
‘ {m—l, le}
y=|z—1 =
—x+1 z<1
T =2=2x =12

Ifx>1,thenx =2andy =2 — 1= 1. Therefore the point of intersection is (2, 1)
Ifx <1,thenx = -2 and y = —(-2)+1 = 3. Therefore the point of intersection is (-2, 3)
These curves can be represented by the following figure:
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>4,

AN
, B NG E
X - 1 » X
-2 -1 0} 1 2

A\ A\ \

The area of the shaded region = Area of triangle ABC + Area of triangle DEC
The area of the shaded region % ><3><3—|—% Xx1x1l= % =5

Hence, the correct answer is option C.

Solution 34

z® sin ¢ cos z

fl@)=6 -1 0

p p P
322 cosz —sin x
f(®)=| 6 -1 0
p P P’
0 1 0
= f0)=|6 -1 0|=—6p
p p* P

Hence, the correct answer is option D.
Solution 35

sin * cos

p » P
3z2 cos x —sin z
f)=]6 -1 0
p P p*
6x —sinxz —cos x
= f(z)=|6 -1 0
p P P’
0 0 -1
= f0)={6 -1 0 |=—(6p>+p)
p » 7P

Given f7(0)=0=6p’ +p=0=p=0, =

Hence, the correct answer is option A.
Solution 36
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cos A+ cos B+ cos C = 2cos (AizB cos (%) + cos C

cos A+ cos B+ cos C = 2cos (g - %) cos (#) —|—1—2sin2%

cos A+ cos B+ cos C:2sin%cos (A*TB> —2sin2% +1

cos A+ cos B+ cos C=2sin%{cos (#) _ sin (g _ (M))}—Fl
A

cos A+ cos B+ cos C:ZSiH%{cos (—A;B) —cos( ;B>}+1

cos A + cos B+ cos C:4sin%sin%sin€—|—1 (1)

Given : cos A+ cos B+ cos C:\/gsingzg

Putting the above value in (i), we get

3 — dain Cein Aain B
2—4sm2s1nzsm2+1
. C: A B _ 1
sin 5-sin 5sin 5+ = ¢

Hence, the correct answer is option C.
Solution 37

cos A+ cos B+ cos C = 2cos (AizB) cos (%) + cos C

cos A+ cos B+ cos C = 2cos (g - %) cos (#) —|—1—2sin2%

cos A+ cos B+ cos C:2sin%cos (A*TB> —ZSinZ% +1

cos A+ cos B+ cos C=2sin%{cos (#) Asin (g Zz (M))}+1
A

cos A+ cos B+ cos C:2sin%{cos(#) — cos (%)}—kl
cos A+ cos B+ cos C:4sin%sin§sing—|—1 (1)
Given: cos A+ cos B+ cos Czﬁsin%:%

Putting the above value in (i), we get

3 _ Aain Cain Acin B
2—4s1n2s1n2s1n2+1
. C. A. B _ 1
sin 5sin 5sin 5 = ¢

Now,
Ccos (—A+B) Ccos (—B+C> cos
2 2
( A+B ) ( B+C )
cos | =—— ) cos [ —— ) cos
2 2
Hence, the correct answer is option D.
Solution 38

C+A\ _ x _C T _ A T _
(T)—COS(2 2)COS(2 2)COS(2

C+A) _ iy Cain A B _ 1
( 2 )—SID2SID2SID =

|ty
N———

If tan « and tan §3 are roots of equation 22 + bz + ¢ = 0.
= tan a4+ tan = —b and tan a.tan S =c
Now,
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_ tan attan B
tan (a + B) " 1—tan o. tan 3

tan(a—l—ﬂ) = l%bc
tan(a—i—ﬂ) = cfl zb(c—1)71

Hence, the correct answer is option D.
Solution 39

If tan & and tan B are roots of equation x> -+bx+c=0.
= tan a4+ tan = —b and tan a.tan S =c
Now,

sin (a+ﬂ) sec a sec B =

sin o cos B+cos a sin B

cos a cos B

sin (a+ﬁ) sec o sec f=tan a+tan 8= —b

Hence, the correct answer is option B.
Solution 40

The centres of the circles are (1, 3) and (4, —1)

The distance between the centres = 4/ 324+4%2=5
Hence, the correct answer is option A.

Solution 41

If two circles intersect then |r; — ra| < c1ca < 71+ 72
The centres of the circles are (1, 3) and (4, —1)

The distance between the centres= cica= V/ 32 + 42 =5

ri=randry-.,/42412_-8=3

Sr=3<b5<r+3

=r>2and —2<r<8
=2<r<8

Hence, the correct answer is option D.
Solution 42

The point of intersection of x + y + 1 = 0and 3x + 2y + 1 = 0is (1, —-2).
Therefore the line passing through (1, —2) and parallel to x-axis will be y = 2.

Hence, the correct answer is option D.
Solution 43

The point of intersectionof x + y + 1 =0and 3x + 2y + 1 = 0is (1, —2).
Therefore the line passing through (1, —2) and parallel to y-axis will be x = 1.

Hence, the correct answer is option B.
Solution 44

Given : ksin x + cos 22 =2k — 7
= ksin z + 1 — 2sin’z =2k — 7

= 2sin’x —ksin 2+ 2k —8 =0
kt(k—8)
2
k=4
2

= sin ¢ =

= sin ¢ = ( sin £ = 2 is not possible)
as, —1<sinz <1

=-1<%2 <1

=2<k<6

Therefore, the minimum value of k is 2.
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Hence, the correct answer is option B.
Solution 45

Given : ksin x 4+ cos 22 =2k — 7
= ksin z + 1 — 2sin’z =2k — 7

= 2sin’z —ksin +2k—8=0
k£ (k—8)

= sin ¢ =

= sin ¢ = ( sin £ = 2 is not possible)

=2<k<6

Therefore, the maximum value of k is 6.
Hence, the correct answer is option D.

Solution 46

A . - a[z]+z71
Given: f(z) = lre

. o . a0+171 -
o= S =l e

Hence, the correct answer is option B.
Solution 47

alftr_1

Given: f(:c) = W
lim f(:c) — lim & el g 4t

z—0" z—0" —ltz -1
Hence, the correct answer is option C.
Solution 48

2

Given: 2z =1z
= 28 =iz2

= 23 = i‘z'2

= 23 —'L'|z|2 =0

If the roots of the above equation are z4, z and z3, then
(iYz1+2z2+23=0

(ii) z1zp+ z2z3+ 2321 =0

(iii) z122z3 = i|z|?

Hence, the correct answer is option C.

Solution 49

Given: 22 = iz

= 23 =42z
= 23 = i‘z‘Q
= 2% — i’z’2 =0

If the roots of the above equation are z1, zp and z3, then

(Yz1+2z2+23=0 (purely real)
(i) z1zp+ zpz3+ z3z1 = 0 (purely real)
(iii) z122z3 = i|z|? (purely imaginary)

Hence, the correct answer is option C.
Solution 50
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Given: log, y, log,z and log z are in GP

2
= (logz 3:) = log, y X log, z

log x 2 log y log z
= — X
log z log x log y

j(iogx)QZ log z
og z log x

3 3
= (log x)° = (log z)
= log x =1log z

=>x=1z (1)
Given: x3, y® and z3 are in AP
=2y =x*+7°

= 2y3 = 2x3 ("x=12)
=>y=x ... (i)
From (i) and (ii), we get
X=y=2

=X, y, z are in AP as well as GP.

Hence, the correct answer is option C.
Solution 51
Given : log,y, log,z and log z are in GP

2
= <logz x) = log, y x log, z

log x 2_ log y log z
log z T log x log y

log x 2 log z
= (i2) =1
og z og x
3 3
= (log x) = (log z)
= log x =log z

Sx=1 (i)

Given : x3, y3 and 2> are in AP
y Y

= 2y3 =x% + 23
= 2y% = 2x3 ( X = z)

Sy=x - (i)

From i and ii, we get
X=y==z

= Xy, yz, zx is x°, x?, x?, which are terms in AP as well as GP.

Hence, the correct answer is option C.
Solution 52

Given: |z — 4| = |z — 8|
Implies z is at equal distance from 4 and 8, which means z lies on the perpendicular bisector of line-
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segment joining 4 and 8.

Therefore, z =6 + iy
Now, 2|z| = 3|z — 2|

52367 =361

= 4(36 +y2) - 9(16+y2)

= 144 = 144 + 592
=142=0
=y=0

Therefore, z = 6 = |z

Hence, the correct answer is option A.

Solution 53

Given: |z — 4| = |z -

Implies z is at equal distance from 4 and 8, which means z lies on the perpendicular bisector of line-

| =6

8|

segment joining 4 and 8.

Therefore, z =6 + iy
Now, 2|z| = 3|z — 2]

= 24/36 + y2 = 3,/16 + 12

= 4(36 +y2) - 9(16+y2)

= 144 = 144 + 592

=142=0
=y=0

_ 26| _
Therefore, z = 6 = Z+6‘ =0

Hence, the correct answer is option D.

Solution 54

The graph of the given function is shown below:
A

-

\

V=TCOS X
\ . :<\» —

\j

From the graph, we can observe that f(x) is continuous at x = 0 and at x =
Hence, the correct answer is option C.

Solution 55

The graph of the given function is shown below:

w|:! +—

2
L
2

N
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-

V= TCos X

A

|
A
O
o)A+
3
\

\

From the graph, we can observe that at x = 0 and at x = g the graph shows sharp edges therefore, f(x)

is not differentiable at x = 0 and at x = %
Hence, the correct answer is option D.

Solution 56

If a and B are roots of equation x2 + bx + ¢ = 0, thena + B = —band aB = c.
It's given that b > 0 and c < 0.

Therefore, a + B < 0 and aB < 0.
=B < —a, henec statement 1 is correct.

It's given that a < B and we know a < —f, implies | a| > B, hence statement 2 is also correct.
Hence, the correct answer is option C.

Solution 57

If a and B are roots of equation x2 + bx + ¢ = 0, thena + B = -b and ap = c.
It's given that b > 0 and c < 0.

Therefore, a + B < 0 and aB < 0.
= a+ B + aB < 0, hence statement 1 is incorrect.

also, a2p + B2a = aB (a + B) > 0, hence the statement 2 is correct.
Hence, the correct answer is option B.

Solution 58

D(3, 5) C(x, 6)

A(1,2) B(4, y)
As diagonals of a parallelogram bisect each other, we get

Coordinates of point O as mid-point of AC = 1?, %) = (1” 4)

)
Coordinates of point O as mid-point of BD = (3+4 E)ﬂ) = (%, 5%)

20 2
On comparison, we get

4z _ 7 Sty _ —

— =g and 5-=4=z=6and y=3

- AC2 - BD? = (52 + 42) - (12 + 22) =36
Hence, the correct answer is option C.
Solution 59
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A(1,2) B4, v)
As diagonals of a parallelogram bisect each other, we get
Coordinates of point O as mid-point of AC = (1;””, %) = (1;”” 4)

)
3+4 S5ty\ _ (7 5ty
2 2 )T \27 2

Coordinates of point O as mid-point of BD

On comparison, we get
5
1;’” = 7 and ¥:4:>m:6 and y =3

.".Coordinates of point O are (%, 4)

Hence, the correct answer is option A.
Solution 60
D(3, 5) C(x, 6)

A(1,2) B4, y)
As diagonals of a parallelogram bisect each other, we get
Coordinates of point O as mid-point of AC = (1?, %) = (14;6 4)

)
3+4 S5ty\ _ (7 5ty
20 2 )7 \20 2

Coordinates of point O as mid-point of BD

On comparison, we get
HTQD: ; and 5%3/:4éx:6 and y=3
The equation of line ABisx — 3y + 5 = 0.

3-3x5+5
The perpendicular distance from D(3, 5) to AB B85 T

V12 (-3)° RV
and AB = \/32+12 =4/10

Therefore, the area of the parallelogram ABCD = % X /10 =7

Hence, the correct answer is option D.
Solution 61
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Given: f(z) =2® +22f (1) + zf7(2) + £(3)
differentiating f(x) with respect to x, we get
F£(z) =322+ 2z (1) + f7(2) ... (i)
differentiating (n) with respect to x, we get
7 (z) =6z +2f(1) .. (i)
differentiating (zm) with respect to x, we get
£7(z) =6 . ()

put x =2 in (zn) and x =1 in (ii), we get
7(2) =12+2f(1)

and, f7(1) =3+2/(1) + /(2

solving the above two equations , we get
f’(l) = —b5 and f”(2) =2 (v)

from (z), (w) and (v), we get

f(x) =2 522422 +6

L f(1) =4

Hence, the correct answer is option D.

Solution 62

Given : f(ac) =2+ ac2f’(1) + xf”(2) + f”’(3)
differentiating f(a:) with respect to x, we get
F(z) =322 +2xf(1) + f7(2) .. (i)
differentiating (m) with respect to x, we get
f(x) =6z +2f(1) .. (44)
differentiating (m) with respect to x, we get
f”’(a:) =6 (w)

put x =2 in (zu) and x =1 in (u), we get
7(2) =12+ 2f(1)

and, f7(1) =3+2f(1) + /7(2)

solving the above two equations , we get

f(1)=-5

Hence, the correct answer is option B.
Solution 63

(@)
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Given: f(z) =2® +22f (1) + zf7(2) + £(3) ... (3)
differentiating f(x) with respect to x, we get

F£(z) =322+ 2z (1) + f7(2) ... ()
differentiating (n) with respect to x, we get
7 (z) =6z +2f(1) .. (i)
differentiating (zm) with respect to x, we get
() = 6

= f7(10) = 6

Hence, the correct answer is option C.

Solution 64

Given : f(a:) =z + w2f’(1) + a:f”(2) + f”’(3) (1)
differentiating f(:v) with respect to x, we get

£ (z) =32 +2zf (1) + £(2) ... (i)
differentiating (u) with respect to x, we get

f(x) =6z +2f(1) .. (44)

differentiating (mz) with respect to x, we get

f”’(:v) =6 (w)

put x =2 in (uz) and x =1 in (u), we get

£(2) =12+ 2/ (1) . (v)

and, f7(1) =3+2f(1) + /7(2)

solving the above two equations , we get
F£(1)=—5and f7(2) =2 ... (vi)

from (z), (w) and (m'), we get

f(a:) =a3 - 522+ 22+ 6

- f(0) =6, f(1) =4 and f(2) = -2

= f(2) = f(l) — f(()), hence statement 1 is correct.
from (v), we get f”(2) — 2f’(1) = 12, hence statement 2 is also correct.

Hence, the correct answer is option C.
Solution 65

The equation of a plane passing the intersection of planes 2x —y +3z=2andx+y—-z=1is

(2x -y +3z-2)+ANx+y—-2z-1)=0

R+Ax+A-1Ly+B-ANz-2+A)=0 (D)

as the plane passes through (1, 0, 1), it will satisfy (i)

=2+ A+3-A-2-A=0

=A=3

hence, the equation of the plane P is 5x + 2y = 5.

DR's of normal to the plane P is 5, 2, 0.

Sum of the product of DR's of normal and DR's of the line of intersection of the planes must be zero.
Only option (a) i.e., (2, —5, —3) satisfies the above condition e.g. 5 x 2+ 2 x (—=5)+0 x (—=3) =0
Hence, the correct answer is option A.

Solution 66

The equation of a plane passing the intersection of planes 2x —y +3z=2andx+y—-z=1is
(2x-y+3z-2)+Ax+y-2z-1)=0
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R+A)x+A-1y+B-ANz-2+A)=0 .. (D)
as the plane passes through (1, 0, 1), it will satisfy (i)
=2+ A+3-A-2-A=0

=A =3

therefore, the equation of the plane P is 5x + 2y = 5.
Hence, the correct answer is option B.

Solution 67

The equation of a plane passing the intersection of planes 2x — y + 3z=2andx+y —-z=1s

(2x =y +3z-2)+ANx+y—-z-1)=0

R+NMNx+A-1)y+B-Nz-2+AN)=0 (D)

as the plane passes through (1, 0, 1), it will satisfy (i)

=2+ A+3-A-2-A=0

=A=3

hence, the equation of the plane P is 5x + 2y = 5.

If plane P touches sphere x2 + y2 + z2 = r2, then r is the perpendicular distance from (0, 0, 0) to 5x +
2y = 5.

5 5
=r= ==

NGET ]
Hence, the correct answer is option C.
Solution 68

Given: f(a;) = |:1r:2 — bz +6’
z? — 5z + 6, z < —2

= f(z) =¢ —22+52—-6, —2<2<3
z? — 5z + 6, z >3
2x — b, T < =2

= f(z) =¢ 2z+5, —2<z<3
2x — b, >3

= f(4)=8-5=3
Hence, the correct answer is option C.

Solution 69
Given: f(x) = |x* — 5x + 6|
x? — 5z + 6, z < —2

= f(z) =¢ 22 +5z—-6, -2<2<3
z? — 5z + 6, z>3
2x — 5, T < —2

= f(x) =¢ —2z+5, —2<z<3
2x — 5, x >3
2, T < -2

= f(z) =< -2, —2<z<3
2, x> 3

= {7(2.5) = -2
Hence, the correct answer is option B.
Solution 70

Given: f(x) = [x] and g(x) = |x|
=(g 0 A(x) = |[x]| and (fo g)(x) = [Ix]]

-5 -5 -5 -5
~on(3) - ron() =[] - [ =121~ [5] =21+
Hence, the correct answer is option C.
Solution 71
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Given: f(x) = [x] and g(x) | x|
= (£04)() = ll]) and g09) (x) =1

< (00) (2)+ rog)a=[[ 2] +1a1= 2 2=

Hence, the correct answer is option B.
Solution 72

A(a, b)

B(0, 0) /’d b, -a)

~—— -
—————

Centre of the circle lies on the perpendicular bisector of any chord.

Coordinates of point mid-point of AC i.e., D are (‘%b, bfTa)
. bta
Slope of line AC = Y =1

Therefore, the slope of line OD = -1
=The equation of ineOD isy = -1(xX)=x+y =0
Hence, the correct answeris option A.

Solution 73
Af(a, b)

B(0, 0) /”'C( b, a)

— -

Centre of the circle lies on the perpendicular bisector of any chord.

Coordinates of point mid-point of AC i.e., D are (%, b;a)

b+a
=1
a+b
Therefore, the slope of line OD = -1
=The equation of ineODisy = -1(x)=x+y =0
—a

Similarly, the equation of line OE is (y — %) =5 (m — %) = ax + by =

Solving the equations of line OD and OE simultaneously, we get coordinates of the point O i.e., the

( a?+b? - (a2+b2)

Slope of line AC =

2+b2

2(a—b)’  2(a—b)
a?+b? a4+
@t @pn¥=0

a’+b? . _ a4
(a-b) and y-intercept = ()

2,72\ 2
.~.Sum of the squares of the intercepts = 2(“;2 )

.".equation of the circle is 2% + y2 —

= x-intercept =

Hence, the correct answer is option B.
Solution 74
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@+ 5" = [aP + 8 +21al|B] cos 6
@+ b =1+1+2cos 6

‘64—3‘2 —2(1+cos 9)

‘E—F 3‘2 = 2(2 cos? g)

Hence, the correct answer is option B.
Solution 75

j@— b = [a* + || — 2/al 5] cos 6

‘6—3‘2:1+1—2c059

.12
Zi—b‘ 22(1—cos 9>
)
a— bl :2(2sin2§>
6—5‘:2Sing
a—b
sin (g) = ‘ 3 ‘

Hence, the correct answer is option A.
Solution 76

By properties of inverse we know tan"!(tan 8) = 6 for all § € (5", 7 ), hence statement 1 is incorrect.
Now,

11 V24 1 V8

= s <§'T_€'T>
. 1 (V24 VB

=sm (Y_E)

1 (V24 B

— Sin (T5_T5)

—sin~! (Zﬂ(fl)

), hence statement 2 is correct.

Hence, the correct answer is option B.
Solution 77

l—z.—
x

T+
tan"' z + tan~! (1) = tan~! ( . ) = tan"' oo = 7, hence statement 1 is incorrect.
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-1 “1, _ ™
sin "z +cos Ty =5

1 1

=2 —cosly

= sin 2

= sin 'z =sin ! Y

= x =y, hence statement 2 is also incorrect
Hence, the correct answer is option D.
Solution 78
y:cm+c2—3c3/2+2 (z)
=y =c
substituting 'c' in (i), we get
2 3/2

y=yo+(y)’ —3(y)"" +2

, N 2 2 N
= (y—vz—(v) —2) =9()

from the above differential equation we observe that order is 1 and degree is 4.

Hence, the correct answer is option D.
Solution 79

f22xdm—f22[:c]dx

) 2 -1 0 1 2
= [7}72—f72 —2dz— [, -1dz - [ 0dz — [ 1d=
=2

Hence, the correct answer is option (c).
Alternate method:

fi:vdm - ffz [m} dz = fi{m}dm
We know, for any integer r and k,fTHk{a:} dz = ’g‘
Therefore, fi{m} de = :22+4{:c} doe=14=2

Solution 80
: 5
Given : [ {1 + f(:v)} dz =7

:>f05f(:c)d:v:7—5:2 (z)

Given : fi f(z)dz =4

= (S f@de+ [} fz)de=4

= [ f(@)dz+2=4 [from (4)]
= f_OZf(x)da: =2

Hence, the correct answer is option B.

Solution 81

Given : lim ¢ (z) = a®
z—0

= lim ¢ (2) = a?

Therefore, lim ¢ (%) = a?

z—0
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Hence, the correct answer is option A.
Solution 82

. _ 2 .

lim e /%" = lim —! :6%20
z—0 z—0 e
Hence, the correct answer is option A.

Solution 83

adj(A~1) — (adj A)~1

= (adj A)~! - (adj A)! [ adj(A~1) = (adj A)~1]
=0

Hence, the correct answer is option B.

Solution 84

To convert a decimal number from decimal system to binary system we multiply the decimal by 2 then
the fractional part by 2 and so on till we obtain 1. Taking the integral part of each result in order gives us
the binary equivalent.

Here,

0.3125 x 2 = 0.625

0.625 x 2 =1.25

0.25 x 2 =10.5

0.5x2=1

Therefore the binary equivalent is 0.0101

Hence, the correct answer is option C.

Solution 85

For natural numbers n, m and p.
n is always a factor of n=>nRn=-R is reflexive
If n is a factor of m, then m is not necessarily a factor of n=-nRm =¥ mRn=-R is not symmetric.

If nis a factor of m and m is a factor of p, then n is a factor of p=nRm and mRp=nRp=-R is transitive.
Hence, the correct answer is option C.

Solution 86

|cos x| is a periodic function with period n.
4
oo fy " Jeos z|da

=4 [ [cos z|da
- 4{foﬂ/2005 zdz — f:mcos md:c}

=4 {[sin w]g/2 — [sin 27, }

{(-0)-(0-9)

Hence, the correct answer is option D.
Solution 87

Let A, B and C be set of natural numbers less than or equal to 1000 divisible by 10, 15 and 25
respectively.

Number of humbers less than 1000 divisible by 10 i.e., n(A) = 100

Number of humbers less than 1000 divisible by 15 i.e., n(B) = 66

Number of humbers less than 1000 divisible by 25 i.e., n(C) = 40

Number of numbers less than 1000 divisible by 30 i.e., n(AnNB) = 33

Number of numbers less than 1000 divisible by 50 i.e., n(AnC) = 20

Number of humbers less than 1000 divisible by 75 i.e., n(BNC) = 13

Number of humbers less than 1000 divisible by 150 i.e., n(ANBNC) = 6

=n(AUB UC) = n(A) + n(B) + n(C) — n(AnB) — n(AnC) — n(BNC) + n(AnBNC)

=n(AUB UC) = 100 + 66 + 40 — (33 + 20 + 13) + 6 = 146

So, there are 146 natural numbers less than or equal to 1000 that are divisible by 10 or 15 or 25.
Therefore, the number of natural numbers less than or equal to 1000 that is not divisible by 10 or 15 or
25 = 1000 — 146 = 854

Page 28 of 35



Hence, the correct answer is option B.
Solution 88

If (a, 2b) is the mid-point of line segment joining (10, —6) and (k, 4), then
a=1"F and 2o = 4 = p= -1
Replacing a and b in given equation a — 2b = 7, we get

LH“—(—1)=7

2
=>k=2

Hence, the correct answer is option A.
Solution 89

Statement 1:

If ABC is an equilateral triangle then +A, 2B and .C are 60°.

s~ 3tan (A + B) tan C = 3 tan 120°tan 60° = -9, hence statement 1 is incorrect.
Statement 2:

Given: :A=78°, :B=66°= .C =36"°

tan(% + C’) = tan 75°
(tan 75°) is less than (tan 78°) i.e., tan C
= tan(% + C’) < tan C, hence statement 2 is correct.

Statement 3:

tan(#) sin (%)
=tan(3 - §)sin (§)
= cot (%) sin (%)

= Cos (%), hence statement 3 is incorrect.

Hence, the correct answer is option B.
Solution 90

Given: A = (cos 12° — cos 36°)(sin 96° + sin 24°) and B = (sin 60° — sin 12°)(cos 48° — cos 72°)
= A = (2 sin 24° sin 12°)(2 sin 60° cos 36°) and B = (2 cos 36° sin 24°)(2 sin 60° sin 12°)
=A=B=4=1

Hence, the correct answer is option C.

Solution 91
10+49+21+16+24 _ 16

5
. & n Ti— T 6-+7+5+0-+8
= Mean Deviation = ) i1 ! - - +5+ B —5.2

Hence, the correct answer is option A.
Solution 92

Sum on the three faces of dice is less than 5 for all the permutations of (1,1,1), (1,1,2), (1,1,3) and
(1,2,2).
Permutations of 1,1,1is 1

Permutations of 1,1,2 is 3—: =3

Permutations of 1,1,3 is 3—: =3

Permutations of 1,2,2 is ;—: =3

Hence, the total number of ways of getting the sum lessthan5=1+3 +3 + 3 =10

Therefore, the number of ways of getting the sum atleast 5 = Total outcomes in rolling 3 dice — 10 =
63 — 10 = 206

= Probability(Sum = 5) = 206/216 = 53/54

Hence, the correct answer is option B.

Solution 93

Mean =
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Given: P(A) = 1/3 and P(B) = 3/4

As A and B are independent events, implies P(ANB) = P(A)P(B) = 1/4

The probability that exactly one of the two events A or B occur = P(A) + P(B) — 2P(AnB) = 1/3 + 3/4 —
2/4 =7/12.

Hence, the correct answer is option D.

Solution 94

1 __ favourable outcomes
Probability = total outcomes

Total outcomes when a coin is tossed 3 times = 2% =8
Favourable outcomes are outcomes of getting head and tail alternately = HTH and THT

Hence, favourable outcomes = 2

NI

. Required Probability = %:

Hence, the correct answer is option B.
Solution 95

Var(X) = LS af - {1 S
Given: Y z; = 1000, Y z;® = 84000 and n = 20

2
. Var (X) — 37 % 84000 — (3 x 1000) " = 4200 — 2500 = 1700

Hence, the correct answer is option C.
Solution 96

Number of queen of spade = 1
Therefore, the probability of getting queen of spade = 1/52.
Hence, the correct answer is option A.

Solution 97

Total number of outcomes = 62 = 36
Number of outcomes having the sum less than 4 i.e. (1, 1), (1,2)and (2,1) =3

Number of outcomes having the sum greater than or equal to 4 =36 -3 =33

Thus, required probability = %z%

Hence, the correct answer is option C.

Solution 98

Let n number of missiles be fired. p = probability that the missile hits the target = 0.3
g = probability that the missile misses the target = 0.7
Let x is a random variable that defines the number of times missile hits the target

Now, P(x = r) = "C, p" ¢"" = "C, (0.3)" (0.7)""
According to the question,

P(x 2 1) 20.8

=1-P(x=0)=0.8

~1-"C, (0.3)° (0.7)" " 208
=1-(0.7)">0.8

= (0.7)" < 0.2

n = 5, Minimum value of n = 5.

Hence, the correct answer is option A.

Solution 99

P(AN(AUB))

P(A|(AUB)) = “5
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= F0au5) [ P(Ai N (AU B)) = P(A)]

= fm [+ P(4nB)=P(auB) - P(4)]
_ 02 _ 2

02403 5

Hence, the correct answer is opiton B.
Solution 100

There are 31 days in December, implies 4 weeks and 3 extra days.

Each of the 4 weeks will have exactly one Sunday, therefore 4 weeks will have 4 Sundays.
Now, the remaining 3 days can be

Sun, Mon, Tue

or Mon, Tue, Wed

or Tue, Wed, Thu

or Wed, Thu, Fri

or Thu, Fri, Sat

or Fri, Sat, Sun

or Sat, Sun, Mon

Total number of outcomes = 7

Favourable number of outcomes i.e. Sun, Mon, Tue; Fri, Sat, Sun; Sat, Sun, Mon = 3

Thus, required probability = %

Hence, the correct answer is option C.

Solution 101

log(y2) / 5 \log(zz) { 2 log(zy) 1/3
m= (") (3))

m— (mlog@y)—1og<zz)ylog<yz>flog(my>zlog(zz)—log(yz))1/ 3
y - 1/3
m = (mlOg(Z)yIOg(;)zIOg(TJ))

log m = % (log (%) log z + log (%) log y + log (5) log z)

3log m = (log y — log z)log x + (log z —log z)log y + (log = —log y)log z

3log m =log y log x — log 2 log « + log 2 log y —log = log y + log x log z — log y log 2
3log m=20

log m=20

sm=1

Hence, the correct answer is option A.
Solution 102

A B
E F
3 inch 5 inch
H 4inch G
D 6 inch C

Area of rectangle EFGH
Aera of rectangle ABCD

Required probability =
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4x3 2

‘. Required probabiliity = x5 = ©
Hence, the correct answer is option D.
Solution 103

Mean of x1, T2, Z3,...,%y is given as X .
Stz .tz =n X (z)

Now, x> is replaced by A
(m1+zz+.‘.+mn)—x2+)\
_ n
X —x4+A
= New Mean = %

Hence, the correct answer is option D.
Solution 104
Datainorder: 1, 2,3,5,5,5,6,6,8,9

.. New Mean =

[from (¢)]

Therefore,

Median = y is % =5

Mode =z=5

Mean = x = LF2F3+545+5+646+8+0 _ -

10
= X = y =7
Hence, the correct answer is option D.

Solution 105

Statement 1 and 2 are properties of the histogram.
Hence, the correct answer is option C.

Solution 106

Here, n = 100
p = probability of getting a tail in a toss of a coin = 1/2
q = probability of getting a head in a toss of a coin = 1/2

Probability of getting tail an odd number of times
= 300 "y () ()Y

= X2, 6) ()

= Ziil 100027‘71 (%)IOO

_ (13100 /109 100 100 100
=(3)  (1C, +1°C; + C,+...+1%C,,)
_ (1 100 /599 ..n n n _ on—1
= 12) (2%) [ "Cy+"Cy 4 "Cy+... = 2"
2

Hence, the correct answer is option A.

Solution 107

Each ticket can be given to anyone out of the 10 employee

The required number of ways in which tickets can be distributed = 10 x 10 x 10 = 1000.
Hence, the correct answer is option D.

Solution 108

Let the roots of the equation (l — m) z2 +lz +1=0beaand 2a.
Sum of roots = 3a = ——
l-m

Product of roots = 2a2 = -

—m

solving both the equations, we get

20— 914+ 9m =0
for / to be real the discriminant of the above equation must be greater than or equal to 0.
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=281-72m =0

=>m < 9/8

so, the greatest value of m is 9/8
Hence, the correct answer is option B.

Solution 109

The ten-thousandths place can be filled in 9 ways except 0. Thousandths, hundredths and tenths place
can be filled in 9, 8, 7 ways respectively when the repetition is not allowed.

The required number of ways = 7xX8Xx9x9 = 4536.

Hence, the correct answer is option B.

Solution 110

~ ~ N - ~ ~ ~
Ifa =i +j+kand b =2i+ 35 — k, then vector orthogonal to these vectors is
- 7 Pk 3 ~g
axb=|11 1|=-4i+3j+k
2 3 -1

) - 7 —4i+3j+k —4i+3j+k
Therefore, the unit vector along a x b is - J = J
(—4)* 432412 V26

Hence, the correct answer is option B.
Solution 111

In an equilateral triangle orthocentre, circumcentre, centroid and incentre coincide. Therefore, the
= —

orthocentre = centroid = a + b + ¢ =0.

Hence, the correct answer is option A.

Solution 112

Area of parallelogram

:‘%(3%+3—2k)x(5—35+41§)‘
1
=13 1 —2

1 -3 4

= 3|27 — 145 — 10|

% /(=2 + (~14)* + (~10)°

= 54/3 square units

|

Hence, the correct answer is option C.
Solution 113

-1 1
A=

1 -1

-1 1 -1 1 2 =2 -1 1
A% = [ } [ } = [ ] =_2 [ ] = —2A4, hence statement 1 is
1 -1 1 -1 -2 2 1 -1

incorrect.

Now, A% = A. A% = A(—2A) = —2A% = —2(—2A) = 44, hence statement 2 is correct.
Hence, the correct answer is option B.

Solution 114

Statement 1:
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41 1 5

79 79

29 5 3

01 — 01 — 803

1 15

7 7 9| =0, because c; and cy are the same.

5 5 3

Hence, statement 1 is correct.
Satement 2:
1 a b+e

1 b c+a

1 ¢ a+bd

C3 — C3+ (2

1 a a+b+ec 1 a a

1 b a+b+el=|a+b+c||1 b b|=0

1 ¢ a+b+c 1 ¢ c

Hence, statement 2 is correct.

Statement 3:

It's a skew-symmetric matrix of order 3. The determinant of a skew-symmetric matrix of odd order is
zero.

Hence, statement 3 is also correct.
Hence, the correct answer is option D.

Solution 115

Given lines are ly =y — V3z —5 =0, with slope, my = /3 and [y = \/§y —x + 6 = 0, with slope,

IT'I2=L.

V3
mi—m \/g_% 1
The acute angle between /; and /; = tan ™! |-"- "2 | = tan~! |——"—| =tan"! —= = 30"
1+m1m2 1+\/g><7 \/3
VG

Hence, the correct answer is option A.
Solution 116

The system of equations has a unique solution if
k11

1 k 1/#0
11 k&
=k —3k+2+£0

= (k—1)°(k+2) £0
=k+#1and k# —2

Hence, the correct answer is option A.
Solution 117

The number of different messages represented by three 0's and two 1's is the number of arrangements
of0,0,0,1, 1.
!
Number of arrangements of 00011 = % =10
Hence, the correct answer is option A.

Solution 118
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log, (ab) =z
log at+log b
log a -
log b

:>1+10ga =

log a 1

logd =~ z-1

log a

:>1+10gb

log b+loga ¢
log b T oz-1

log ba ¢

logb ~ z-1
= log, (ab) =5

Hence, the correct answer is option D.

Solution 119
_ Inz In 10

y_1n10+1nw+1+1
R | In 10

**dr ~ zln 10 (In 2)*°

dy 1 In10 1
+(8) = b b
dz =10 10 In 10 (In 10)2 10

1
T

Hence, the correct answer is option D.
Solution 120

Let w; = w and wy = w?

= (w1 —wn)’ = (w—w?)?
=w? 4wt — 208
=wtw-—2
=-1-2 =-3

Hence, the correct answer is option D.

=0
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