DISHA CLASSES n

Guiding you to Success

JEE (ADVANCE) SOLUTIONS — 2015 — CODE ‘8’

MATHEMATICS
PAPER - 2
7
§[2a+6d] 6
4]- /]/]/— =/_I?

= [2a+ 104]

2

14a+42d=12a+60d

2a=18d = a=9d

a; =a+6d=15d

130<15d < 140

26<3d<28

8.67<d<9.33 = d=9

42. 9=9 (1)

=8+1 .2
=7+2 ..(3)
=6+3 ...(4)
=5+4 ... (5)
=1+2+6 ...(6)
=1+3+5 ..(7)
=2+3+4 ...(8)

In product whenever use take following power every time coeff obtained is so coeff. of x° =8

43, 5:9(1—e2):>e:§

Focus :(i 3><§, OJ =(x2,0)

(f,0) =(2,0) and (f,,d)=(-2,0)

2
{4,0) 3,00 Bes /Gy

P, y?=4x2x
= y>=8x
P, : y? =-4x4x
y2 =-16x
Tangent to P,
ty = x + 2t
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Passes through (-4, 0)
= 0=-4+2t

L =2 o k=2

Slope =1 = m =x L
t T2
Targent to P,
ty = —x +4t2 passes through (2, 0)
0=-2+41
1
2t7 =1 = t =t ——
V2
mzzlztx/i
t
1
mi+— = (2P +(2[=[4]
m;y
cos(a™) _
44, lim, S——%=-2
a 2
e ecosa"—l_]:|
lim, j————==1
: 0am[cosa“—l]
e 2a"
] e[cosa"—l] ) e{ 2sin 2} af
lim,_, - :I|maqo—2 —
a a" 2
am| —
2
_ii _ea™”
=lm,_ o Ea—m
- € _2n-m
=lim, ,——a
a-0 2

If above limit is —% then 2n-m=0 = 2n=m

45, Let 9x +3tan 'x =t
(9+ 3 )dx:dt

1+x2

2 2
ﬂdx :dt

1+x2

J'egx +3tan x| 12+ 9_2)(2 dx = J.et dt = et — e9x +3tan”'x
1+x

9+30

1
-1
9x+3tan 'x —e 4 _

0

a=e

9+31
a+l=e 4

log.(a +1) :9+3£ = log,(a +])—37ZT: 9
46. f(0) = 0 (odd function is the only zero of f(x)
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j_*] f(l)dt

j_*]t [f(f()| dt
Applying L.H. rule

my 4

li f(x) 1

x|t} 14
fay _ 1
f(f(x)) 14

. kmt

3 el7(ei w7 —1)

k=1

i|ei(kH) W7 _ ik r¢7|
k=1

48.

i|ei(4k—l) M7 _ gi (4k-2) r;/7| - i|ei(4k—2) W7 (ei W7 _])|
k=1 k=1

12
Z|eikr¢7 I el W7 _]|
k=1

M e

|ei (4k-2) 7 I el w7 _]|

=~

S0

M

o

=~

3 .
TR

k=1
ey

_3|e”V7—1|
Lo lo s
3 | 3

o
EIENES

Since (f-3g) (1) =(f-3g) (0) = (f-3g) (2)

= (f-3g)' =0 at least once in a interval of (-1, 0) and (0,2) ...(1)

Since (f-3g)"" is never zero in (-1, 0) and (0, 2) so (f-3g)' is at the most once zero in
(-1, 00 and (0, 2) )

Combining (1) and (2) = (f-3g)' =0 exactly once in (-1, 0) and (0, 2)

ik
e 7

49.

50. f(x) = 7tan® x (tan® x =1) - 3tan” x (tan® x +1)

=7tan® x sec® x —-3tan? x sec? x

J';“x f(x) dx = IOTV43X tan? x sec’ x dx integrating by parts taking x as first function

4 4 4
:xtan7|TV —J'TV tan’ x dx — x tan® x|"/ +J'W4tan3xdx
o Jo o Jo
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:g—jor“tarﬁ x dx —£+I;V4tan3 x dx
= j(:”(tan3 x - tan” x) d
= fj4tan3 x (1-tan?x) (1+tan? x) dx
:fj4tan3x (1-tan? x)sec?x dx
e-east- L2

[0 dx =7 tan® x sec? x dx -3 [ tan? x sec? x dx

4 W4
=tan’ x| —tan® x|
0 0

=1-1=0
So (A) and (B) are correct

3
51 fi()=— 12X
2 +sIn” TIX

x 192 x°

Integrating both side L’;Zf’(x) dx = f1/22-—4dx in xO B, l}
+sin” TX

O<sin* x <1
<2+sin* <3
192 x° 192 x* 192 x*
= < : <
3 2 +sin® @ 2

= 64x> < f'(x) <96x°

X 3 X o X 3
= 1/264x dx < L/zf (x)dx < fl/296x dx

= 16(x4—l) < f(x) < 24(x4—lj
16 16

Now integrating with limit /2 to 1

1 4 1 1 1 a_ 1
= 1/2]6(x Ejdx < L/zf(x)dx < f1/224(x mjdx

= E(]—l)_(lj < Jq f(x)dx < ﬁ(pl)-éxl
5 32 2 1/2 5 32) 2 2

3

16 1 1 1 24 31 3

P 2 - < f)dx <« 25 x 2= -
= 5 X3 o, =50 5 32 4

2 4
1
3.3 < _[ f(x)dx < 3_15
10 10 /2 20 20
1

= 26 < f(x)dx < 78

10 1/2 20
From alter-native only (D) satisfies.

52. D>0
— 1-4a2>0 mal<+ o -tcacd ..(1)
4 2 2

%) = %,| <1
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b

a

V1-4a°

a

<1

<1

= ———<0

= 1-5a’<0
= 5a’>1

o a2st
5

= a>i and a<—% (2

5
Common of (1) and (2) is aD[—%, —L] 0 [L lj

So A and D are correct

53. a=3sin"" (Ej
11
6

Since 1 < —
2

_'I 4 _‘I - -
< Cos 5 (cos™ ' x is decreasing curve)

|
WD N|[—=0|bd

Wi
A

= B>1

So a liesin 2"d quadrant and B in third, so cosa <0,sinB<0
a +B will lie in 4" so cos(a +B) >0

54, P is mid point of Q R
P is intersection of line and circle
x+y=3and x2+(y-12=2
= G-y +(y-1*=2
= 2y’-8y+8=0 = y’-4y+4=0 = (y-2)*=0 = y=2

y=2 = x=1
SO pis(1,2)
slope of line=-1

Parametric form of line
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Taking — sign = x:1+§ and y:2—§

= R(x,y)= (g, %)

Q and R are point of contact of tangle of ellipse E, and E,

2 2
_[_aim bi)_ 1§j
Q[ c'c] (3'3

_ [u b_] _ (1,§j
3 C 3 3

= al= b} =8

a =b} (1-ef)

= 1=8 (1-¢}) = %

ForR = —a%m 5 :(E ﬂj
c ¢ 3" 3

3

= a3=5 and b2 =4
:4=5(1—e§):e§=%
2_7 . 1_35+8_43
SR8 T5 T a0 a0

e sV, 1 _NT

278 5 2410

55. Eqn. of tangent to hyperbola at (x;,y;) is xx; —yy; =1

m= (l’ O\J
X
Eqgn. of normal to hyperbola is
y;x+xy=c (passes through (x;, ;)
X1 Xy, =¢
Y1 X + Xy; = 2X,Y, is also normal to circle
passes through (x,, 0)
YiX3 =2XY,
Xy =2X;

N R

So M(l,o], N (2%, 0), P(X; )
X
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l+2x1+x1
R E—— and m=y
3 1
I=x1+i and m=4x} -1
3x,
d 1 dm _ 1 %%
dx, 3x? dx; 2. /x2 -1
2\x% -1

A and B are correct.

4 .
56. Let | :j et (sm6 at+cos*a t) dt
0
If ais integer then
sin®a(m-t)=sinat and cos*a(m-t)=cos* at

I= f;Tet (sin6 at+cos*a t) dt+ J'Tz[ﬁet (sin6 at+cos*a t)dt

3 4n
e () [ ()
I=h+ L+ 5+,
Inl, sub x=t-m
dx =dt
T m+x[: .6 4
Izzfoe (sm ax +cos ax)dx
= e"J':ex (sin6 ax+cos* a x) dx
=e™|,

Similarly in 1, sub.x=t-2m and =e*"I, and |

57. f(x)=xF(x) +FXx) ...(1)
Since F'(x)<0 O XD(%, 3] = F(x) is decreasing function

F(1)=0
= F(x)<0, xd(1,3)
Hence from (1)
f'(x)<o0, Ox0O (1,3)
= (A) is correct
f (x) is decreasing function of x
f(1)=1x0=0andf(3) =3(-4) =-12
so f(2) <0 = (B) is correct
Since f'(x)<0 O x0O(1,3)
= f'(x)#0 forany xO(1,3) = (C) is correct
From above (D) is correct.
So (A, B, O

58, jfx2 F'(x) dx =-12

= x? F(X)L3 —J']32x F(x)dx =-12
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= 9(-4)-0-[ 2xF(x)dx=-12
- jfo(x)dx:—lz (1)
jf 3 F'(x) dx = 40
X F(f] - [} 3% F'(x) dx = 40
27F'(3)-F'(1) - [3x2 FQof; - | 6x F(x)dx} = 40
27F'(3)-F'(1) —[27 F(3) - 3F(1) - 6fx F(x)dx} =40
27F'(3)-F'()) —[—108 ~0- sj]3x F(x)dx} =40

27F'(3)-F'(1)-[-108 -6(-12)] =40 (from ...(1))
27F'(3)-F'(1)+36 =40

27F'3)-F'(1)=4 ... (2
f(x) =x F(x)

f'(x) = xF'(x) +F(x)
f'(3)=3F'(3)-4 ...(3)
F()=FO_+0 ...(8

Sub. F'(3) and F'(1) from (3) and (4) into 2
9[f(3) +4]-f(1)=4
9f(3)-f(1)+32=0

59. red-n, I " n, -R
black - n, \/ n,—-B
R
R 1 Nz n;
P P|~ xS e
P(llj h (II] 2 ny+n, 1 Ng +n, 1
— | = = S
R payp(R) + pyp(R)] Ix-M 1, M 3 M, M 3
Il I 2 m+n, 2 nztng n;+n, nNz+n,

(A and B satisfies)

R, B,
R,

P=PR,) P[%]+P(B1) P[%]

1 1

= . =+ = —
Ny —n, + nyn, _1
(m+ny)(m+ny-1) 3
Check from alternatives.
C and D satisfies.

60.
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