HINTS AND SOLUTIONS

PART-C: MATHEMATICS
61. (C)

Range of f(x) = tan™ (3x? + bx + c) is [Ogj iff range of g(x) = 3x? + bx + ¢ is [0, «), which is possible only when

discriminant of the equation g(x) = 0 is zero.
b?=12¢c

62. (D)
3
(24sinx)? = 24cosx

3
:>\/ﬂ(sinx)2 =C0SX
= 24sin®x =cos® x =1-sin’x; Letsin x =t
2483 +t2-1=0
= (3t-1)(8t° +3t+1)=0
D <0

=1
3

=sinx =

Wl

= cosec’x =9

63. (C)
1 1
|4z -1F 3w +1[
1 1

We need to maximize

2

So we need to minimize and

1
Z__
4

1
W+ =
3

Minimum |z-=

2 2 2
1 (1—1) SR
4 4 16
2 2 2
U _loo 14l 41]=(2-2) 22
3 3 3) 9

Minimum ‘w+—
So answer is 2.

Z-1-i]=1

(L1




64. (A)

65.

66.

67.

68.

69.

dy 1
X-5y-y’ =0=>-—">==
=y dx 5y*-5

Nowx=0=y=0

So slope of tangent at (0, 0) is —%

y= %x (Equation of tangent)

Now, equation of normal is y = 5x
Also given lineisy =5

So area of the triangle = %(26)(5) = (13)(5) =65

y=-x/5
(=25, 5) y=5
(1,5
(0]
y =5X
(A)
Ifatb+c=0 =a®+b®+c®=3abc

So, cos A . cosB .cosC = X(4(cosSA+cose’B+cosgC)—3(cosA+cosB+cosC))

cos A cos B cos C = k(4(SCosAcosBcosC))

1
12

(B)

Conceptual

A

(A)
p—>(@—>r=Ipv(g—>r)

=lpv(~qvn=[0pvUaq]vr
=l (paq) vr=(pag)—r

(A)
P(K):P(A)=4:5:>P(A)=g
P(B):P(E):=3:7:>P(B)=%

=P(AUB)=P(A)+P(B)-P(ANB)
=P(A) +P(B) - P(A)P(B)
5,83 53 3

9 10 910 45

(D)

x+1



70. (A)

_ 1-X, Xe(-»1)
f(g(x))_{l+x, X €[1,)
=ae(l2
2
] 1
71. (B)

Tlerey | [2ret
1

1
B 2r—1_ 2r+1

T 4rf+2r-1 2r(2r+1)-1

T+T,+.....T =[£—1J+[l—£j+ ......... + ! - !
e i BB B 2n-1 [2n+1

asn —ow S, — 1

Hence sum =1

72. (B)
(sin® x —3sinx + 2)(sin x +1) = K(sin x +1)

2
Kz(sinx—g) 1
2 4

Ke[0,6);(K#6 “rsinx -1
K={1,23,4,5}

73. (B)

P(0) Q(a)
Let position vectors of P, Q, R, S, T be 6,3,b,¢,d

PQ=3SR=a=3(b-¢)| ad+3% _ .-
— N =d+2d
QR=2PT=b-a=2d 3
. 2a+6d
=C=

3

24 +6d

M_ma_ e L3

p+l A+l A+1

) 1 2
w+l 3+ p+l (A+1)




74.

75.

76.

77,

78.

2w 2A 1++/10
(L+1) 30+1) 3

(A)

Forn>1, 2"is a multiple of 4.
Let2"=4K,K e N

The digit at units place in 2* is 6.

= The digit at units place in 2*<i.e. 2% is 6
The digit at units place in each of |5,)6,......,[/100 is 0, but [0+[1+

100

= The digit at units place in > |r=4
r=0

100

. The digit at units place in Y_[r+2% =0
r=0

(-6 + 4 =10)
(D)
<)
X—| X=2m 4.

lim E’ sin(ij
Xx—0 X X
=lim xzsin[ij.(iﬂerms of xj

X—0 X I§
=0
©)
f"(x)>0V xeR

= f'(x)is increasing V xeR

Here, for g(x) to be increasing function g'(x) > 0
—f'2-x)+f'(4+x)>0

f'(4+x)>f'(2-x)

But f'(x)is increasing function

4+xX>2-X vV xe R
x>-1
XE(_laOO)

(B)
ydx — xdy + 2\/x_ydy =0
Divide by y?

ydx—zxdy+2 fx_zld_yzo
y y-y

),
Y1 2% o

X y

y

2\ﬁ+2|n(y)+2lnc=0
y

cy = ei‘g

(A)

+]4=1+1+2+6+24=34



79.

80.

81.

82.

83.

84.

o)

—h

=J1'(tan1t+ cot*t)d =—jdt ==
(A)
f(x) =

sin x

e
dx
X

dx

4 A sinx® 4 2 ,sinx®
IZIBe dx:jgx e3

1 X 1 X
= f(64) - f(1)
= k=64

(A)

tan oo + 2 tan 200 + 4 tan 4a + 8 tan 8a + 16 cot 16a
=cota—2cot2a+ 2(cot20 —2cot4a) + 4(cot4a — 2 cot8a)

8(cot8a—2cotl6a)+16cotl16a

=cota—2cot2a+2cot20—4cotdo+4cotdo—8cot8a +8cot8a—16cotlba +16cot1b6a =cota

(A)

C; = centre of 1% circle = (0, 0) and radius = ry = 2 units.
C, = centre of 2" circle = (4, 3) and radius =r, = V16 +9+24 =7

~.C,C, =+/(0-4)? +(0-3)? =5
Ir,—1|=7-2]=5

C.C,=|r, -1

Both circles touch each other internally.

(A)
Let ABCD=E

oo aciaci B ) )

(i )
=|E|(371)4 =|E|16
_ |ABcD|16 _ |A|16 |B|16 |C|16 |D|16

A ) A )

16+32+64+128 K
= | A| =A

= K = 240; which is less than 256.

(A)

49 r

257,2:;'[ %} :25—[50X]
5 255-[50x] 10 %

X = X= X
j e j 25¢3gx =500 j 2560

-5

_ 500 (25X)1_24><500 _@
50In25 0 50x2In5 In5

(D)

From the curve equation

Gj: j tant dt + j cot‘ltdt—jtan‘ltdt+jcot‘1tdt



2 dy dy
3y i 3y 3xdx_0

2\ dy
(v =) =Y
But y # 0 otherwise 2 = 0 therefore y? = X
=y -3y*+2=0
Sothaty=1landx=1
~m=0andn=1thusm+n=1

85. (A)
2{y}=[x]+1
0<y<l1
{y}=yand 0<[x]+1<2
-1<[x]<1
When-1<x<0 y=0

1
0<xx<1 = _
y 2

Area = l
2

86. (C)
f(9(x)) =g(f (x)) =x
g'(F(x))f'(x) =1

Y , d 1
9"(F (x))f'(x) :&(WJ
)

(f'(x))*
Putx=1

1
773:__
9"(3) =3

87. (B)
{x +r}={x}if risinteger
X+r—[x]-r=x-[x]
= f(x) = 1000{x}

[£(v2)] = [100x0.414] = 214

88. (D)
a 11
A=|1 b 1{=0 for inconsistent
1 1 ¢

abc—a-b-c+2=0
azl,b#1,c#1

89. (B)
From equation
a+b+c=13
ab+bc+ca=54
abc =72
cosA cosB cosC
+ +
a b c
b? +c? —a’ N a’+c?—p? . a’ +b?—c?
2abc 2abc 2abc




_(a+b+c)’—2(ab+bc+ca) 61
2abc 144

90. (A)
Centre of circle is (3, —4)
Hence distance of centre from the line
(3x+4y-25=0)

- 92182532 s
V9+16 5
32 7

Shortest distance = = 5= 5 units





