DISHA CLASSES -

Guiding you to Success

JEE (ADVANCE) SOLUTIONS — 2015 — CODE ‘8’
MATHEMATICS
PAPER-1

41. Let p be on curve y? = 4x and it's image P’ and F be foot from P to line

P to line mpg.my,, =~1
2t+a+a
( t?-a j( n=-
= 2t+a+4=t* -
= 20=t*-2t-4

P' (h, k)

2 _ ot t2-2t-4
SoFis v -2t 4,—4—( )
2 2

_(tP-2t-4 t?+2t-4
2 2
h+t? t*-2t-4

—h=-2t-4 (1

. - Q)
) -

2t;k: t +§t 4:>k:—t2—4 ....2)

From (1) and (2)

=

h+4)?
k = —u -4
4
= 4 =—~(x+4)*-16
= 4Y +16 = —(x +4)? is mirror image of curve intersection withy = -5

= -20+16=—(x+5)2

= (x+5)2=4=x+5=%2
= x=-3,-7

So Ais (-3,-5) and B (-7, -5)
Distance bt AB = 4 units

42. Let coin is tossed n times
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n n-1
P (at least two head) = l—[%j -"C, (lj [lj

2 2
n n
1-(3) -n[3] =00
2 2

- 004>(h+])
2"
= lzﬁzz" >25(n+1)
25 = on
= n =8

= least value of nis 8

43, When girl are consecutive treat girl as one unit girls can be formed in one unit by 51
Now arrange this unit and 5 boys by = 61
Son=>5!x 6!

For in make 4 unit of girls as 1 by 5., x4!

Now arrange the boys by 5!
_B,_B, By _B; _Bs_
In between their gaps in any two gabs arrange the one girl and unit = 6, x 2!
=5l I I
So m=5Ix5., x4lx6c, x2!

6 X5
m_S!x5C4x 4! x 6. x 2! HxSxArfxsz

n 516! 51 x 6t

44, Latus rector = (1, 2), (1, -2)
Egn. of tangent at (1,2) =24 = %(xﬂ):y =x+1

Slope of normal = -

Egn. of normaly -2=-1(xx-1) = y=-x+3
= X+y-3=0

Is tangent to circle

= b=r
(3_2_3) 2
~ 1= =42 =2
N r=r=y2=r
-1, -1<x<0
, 0<x<Il
45, f(x) = l<x <2
o , X=2
2 2 Taw)
f xf(x X+I] x f(x%) dx+J“5 x f(x*) J-Z x —f(x*)
12+f(x+1) 0 2+f(x+1) 1 2+f(x+1) V2 2+ f(x+1)

:j_] 2x0 dx+j0 odx+LJE

_J' —d ==

So 4 -1=0

xx1 dx+J.0 dx
+0

JE
L P |
_a[z ]] 4

CENTRAL MKT., ASHOK VIHAR -1 & ROHINI (SEC-9) & pYLI YL Ry VY YX S A YAV YA2F 71}



DISHA CLASSES E

Guiding you to Success

46. V,

olid = (nrg h- nrlzh) + 103 X2

_2V(2r+2)xV
]
dv 1 2
S =ab| —— = |+4an(r +2
dr. ( 2 r13]+ n(i+2)
dv

— =0 when =10

dr

+2m(r +2)°

= 4V -2 +41 812
100 1000
V(10+2 AV X V2

1000

= 12 x4«

= 12x4x =
1000

= V=1000T1T so v =4
250 1t

47.  F'(a)+2= jbaf(x) dx
2|:C052 (az + Eﬂ x2a-2cos’a= Iaf(x) dx
6 0
Diff. w.rt. to a
4 cos? (az + g) +4ax2 cos(a2 + gjsin(a2 fg)(—2a) =f(a) +4sinacosa
Sub. a=0
= f(0)=4 (cos2 g + Oj

:4[£

2

=3
2

48. 2 cos? 2x + (cos4 X +sin? x) + (cos6 X +sin® x) =2
4

5 . .
Zcos2 2x+1-2sin?xcos? x +1-3sin® xcos® x =2
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= 2 c0s? 2x - +sin? 2x - 2sin? 2x = 0
4 2 X
= % cos? 2x = %sin2 2x = tan?2x = 2x 0 [0, 41

[0, 47 is four period and every period there are 2 sol. so total no of sol. =8

49. (1+ex)%xyexz] - %[(]+ex)4:|:]
On integrating (1+e*)4=x+c
X=0 = 4=2
= (I+D)x2=0+c=>c=4
So y (1+e*)=x+4
y=(x+4) (1+e*)
S0 (a) y(-4)=0
ﬂ:(x+4)e"+1+e"
dx

=e*(x+5)+1
For critical points e*(x+5)+1=0
Let h(x) =e*(x+5) +1
h'(x) =e* (x +5) +e"

=e*(x+6)=0
= x =6 is point of minima of h(x)
Sohmin=h (-6) = e ®(-6+5)+1>0
= minimum value of h(x) is >0 so h(x) # 0
= y(x) does not posses critical point

50. Let center be (a, a) and radius=r
Eqn. of circle (x-a)?+(y-a)?>=r* ...(1)
Diff. w.r.t. to x

= 2(x—a)+2(y—a)%:0

= (x—a)+(y—a)%:o ...(2)
Again diff. w.r.t. to x

dy V', oy Y -
H(dx} +(y G)dxz =0 ....(3)
From (2)

dy (1,9
x+4dX _(deja ...(4)
Sub. a from (4) in (3)

2 X+y— 2
(2] e
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149y
dx

dy V| (o, dy ], oo @Y -
= {H(dxj } [de}%y X)dxz =0

d>y (dy) (dy) d
- -0 20( 2 (3] o

= (Y‘X)K%J+[%j K%T+%+]1+]:O

= P=y-x, Q= (y')2 +y'+1 so (b) and (c) are correct.

51 lim 2 g(x)=-1g(0)=0
0 x|
Iim)_o+ ﬁg(x) =1g(0) =0 = f(x) is continuous
800 . x<0 f(07)=—g'(x)|  =-§(0)=0
f(x)={ 0 , x=0 *=

gx) . x>0 [(0)=+g'0)| =g (0)=0

= tis differentiable at x=10

-X

h(x) = {e ) r X<0 h(x) is cont. at x=0
e* , x=2
h'(07)=e™| =-1
x=0 = h(x) is not diff. atx=0
h'(0)=e* =1
x=0
o™
foh =t {(x)} =f(e)= mg(elxl), OxOR
e
=g(eM), x>0
_|8") . x>0
ge™) , x<0
foh is cont.

foh (07) =g'(e*) €/, =8'()
foh (0") =g'(e) [e™]/, =-8'()

= foh is not diff. atx=10

X
ho f=h {f(x)} = h(mg(x)] , X%0

h(0) , Xx=0

X
mg(x)

XxX#0
1 , x=0

=<€
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_[eB™ xz0

_{ 1, x=0
e 8() , X<0
If g(x) > 0 then hot is diff. at x =0 if g(x) <0 hot= 1 , x=0
e8() , x>0

Hof (0°) = e'g("){—g'(x)}|x:o =0 and similarly hof (0*) =0

52. f(x) = sin{gsin(gsin xﬂ

. T _T .
-I<ssinx<1=1-—-<—=siny<
2 2

NS

. (T
-1<sIin| —sinx | <X
(2 j

T (T, 1. T
——<| —=sIh—sInX |<—

6 (6 2 ) 6

1 . (T[. T . j 1
—-—<sin| —sin—sinX | < —

2 6 2 2

fog =f {Esin X) = sin{Esin{Esin(Esin X)H
2 6 2 2

range of fog =is also {—l l}
8 g 5"

o . (T
—|sin| —sinx
6{ (2 ﬂ
m. | . m. (1.
of = g {f(x)} =—sin| sin—sin| —sinx
gof =g (0} =2 { i [2 ﬂ
since f(x)D{—l l}
2'2
T . m. 1T m. 1
so gof = —sin{f(x)!} 0| ——sin—, —sin—
gof = Zsinl (0} 0| - Jin|
of —E(sinlj
g max. 2 2
Since 7—T>l
6 2
Lo ]
= sin—>sin—
6 2
1 .1
= —>sin—
2 2
So sinl<l
= gof :Esinl
max. 2 2

<

NS

Tt
=—<1
a

1
2
So (D) is incorrect.
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53, a+b+c=0

b+c=-a
P
b
c
Q a R
Taking mod
|5 +E| =|-4|

= |bP+|c+2b.c=|al?
= 48+|c|?+2x24=14.4

= |c[*=48

| 2
G

(@]

-la]l =24 - 12=12s correct

LY
o

(@]

(8)
© |5>< c><a| |a><(b c)|
=|- (b +c)x(b-<)|
:|(E+E)x(E—E)|
:|E><E—0+0—E><E|

-|a|=24+12 =36 is incorrect

N |

=2|bxc]|
=2]|b]||c|sin®
3
=2(43) (4«/§)§
=483
b.c =24
43 x 43 cosf= 24 6
cose=l
2
:Gzl[
3
a+b=-c
I 5
la+b[ =|c|
= |a? +|b[* +2a.b=|c|?
— 144 +48+2a.b=48
a.b=-72

54. (A (Y3 7 —Z4Y3)T = (ZT)4 (YT)3 —(YT)3 (ZT)4
=24 (-Y)’ - (-v)’z*
= —7%y3 4+ Y374
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=Y?Z* -7*Y* = symmetric
® [(x*ev)] =(x)" e (v1)*
- (—X)44 + (—Y)44
= X* +Y* = symetric
453 _3ya\T _ (5T (yT\* _(yT\*(7T)?
© (2 -2x) =(27) (X') - (x) (')
=2 (-X)" (X" (2
= 73x%4 — X473
= _(X4z3 — Z3x4)
= skew symmetric
(D) Similarly D is also skew symmetric
55.  Rs; - RsR, and R, — R, —R,
(1+a)®> (1+2a)®> (1+30)?

3+2a 3+4a 3+60 |=-648a
(5+20) 5+4a 5+60

C3 — C3_C2 and C2 - CZ_C]
(1+0)? a(Ba+2) a(2+5a)

3+ 20 20 2a =-648a
5+ 2a 20 2a
(1+0)? 3a+2 2+5a
=a?|3+20 2 2 |=-648q
5+ 20 2 2
C; - C;-C,

(1+a)®> 3a+2 2a
=a?[3+20 2  0|=-648«
542 2 O
= a?[20(6 +4a -10 -4a)] = -648a

a?(-8a) =-648a= 0> =810 = o =01+9

56. Eqn. of Py is x+2-1+Ay =0
) ) 0+0-1+A|
Distance of this plane from (0, 1, 0 :l—:]
P ( ) NT+T1+A2

= [A=1]=v2+A?

= AN +1-2A=2+A2

= 22 =-1 3)\=—l
2

So plane is x+z—1—%y:0 = 2x-y+2z-2=0

2a-p+2y-2
Ja+1+4

= |20 -B+2y-2|=6
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= 20-B+2y-2=16
= 2a-B+2y=8 ..(1)
And 2a-B+2y=—4 ..(2)

57. Since line is constant distance from both the planes
= line is | | to both planes

= lineis Dn1:i+2]—lz
On, =2i-]+k
i j k

= lineis|[to mxm =1 2

=i-3j-5k

Solineis =YL =Z%
1 -3 -5
Locus M becomes projection of line on the plane.

(0,0, 01)

F=()\, 2\, =) lies on the plane
= A+4A+A+1=0

= A =-1 so Fis (—l, —l,lj
6 6 36
So Eqn. of locus is
{2 ).
6)_ 3)_ 6
1 -3 -5
A and B lies on the line

58. PQ is diameter of circle passing through O
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(1)

Area :%OP.OQ
32 =l\/ltf +12 \/lt‘z‘ +12
2\a 4

1 1
6v2 =t ||t \/—t2+l \/—t2+1
[t ]ty ] 2t 25

672 = -4| (ltfﬂj 1,16
4 4

36V2 lt]2+1) 2
42 4 t7
2 4 4
SN L izﬂ :1+1+lt12+iz 28,4 o b0 ee-100
2 \a ; 4" 2 4 ¢ 2 4+t7
t -10t7 +16=0
t?=8,2

= t,=2v2,42
P:th,t]j:(4]2 2) & (1v2)

60. A 2(a?-b?)=c?
2 (sin” x -siny) =sin’z
= 2sin(x+y)sin(x-y) =sin’z
= 2sin(m-z)sin(x -y) =sin’z
sin(x-y) _1 -\
sinz 2

cos(nHX%J:O:cos(ngj:O = n=135 = P,R,S
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(B) 1+cos2x —2cos?y = 2sinx siny
1+1-2sin? x -2 + 4siny = 2sin x siny
= 4sin?y -2sin® x = 2sinx siny
= 2sin’y —sin® x =sinx siny
= (2Rb)?>-(2Ra)? =(2Ra) (2Rb)
= 2b%-a’=ab
= 2b%-ab-a’=0

2b?-2ab+4b-a’=0
2b(b-a)+a(b-a)=0
(2b+a)(b-a)=0

bz=a=2=1
= a:b

Vbi+j, i+v3]
2 2 2

© Bisector of OX and OY [

J vector is along the [ﬁ+]](i +j)

'@

Vector f+i maker angle of 45° with time x axis so eqn. of bisectory — x=0
: _11-B-Bl_3
distance from (B,1-B) = NI
= [1-2B|=3
= 2-1=%3
= B=2-1
SoPandQ
(D) y=ldyql+]dy, | +ax
When a=0 =y=3

F(0) =3x2- |2 2/X dx

2x2x23/2
3

:6—§><2x/§:6—§x/§

=6
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When o =1
y=[x=-T1|+|x-2]|+x
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