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JEE (Advanced)-2016 Paper — I Mathematics Solutions
Let x is probability that computer turns defective.

Given that it is produced in plant T,

4 1 7 7 1
Thus X-—+—=-10X=— = X=——=—
5 5 10 280 40

4
P(ANB) £(1=x) 78
=1 4 33 €]
P(B) g(l—le)+g(l—x) 93

Required

One Boy or Zero Boy

— (*C,*C,+°C, * C,)4 =380 [A]

_ 2secO++4sec’ 04

(i) x* —2xsecd+1=0=>x= 5 =secd+tané

o, =secd—tand, B =secd+tand

—tanf++/4tan’ 0 +4

(ii) x> +2xtand-1=0=x =

2
= X=-—tanf £ secl
a, =—tand+secd, [, =-tand—secd
Thus oy + B2 = -2tand [C]

J3 1 2(smx_cosszo

+—+ -
CosX sinx CosX sinx

— /3sin X+ Ccosx —2c0s2x =0

. T
= sm(x + Ej =C0S2X
005[90 — X —%} = C0S2X
cos(Z — xj = C0S2X
3
= 2X = 2I"I7Z'i(%—X)
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Solutions are — 100°, - 60°, 20°, 140°

Whose sum is ‘0’

1
41. Lety= 4ax’ + =
X

2

%
Differentiate Q =8ax— i =0=Xx= (ij

dx X 8o
3
Sub iny=4ax2+l=4ax +1=§2051/321
X X
1
Doz —
27
42, (x+2)(x+2+y)d—y:y2
dx
Let y:t(x+2):>g—i:(x+2)%+t.l
Sub t(x+2)3ﬂ:t(x+2)2
dx
3 dt 2 2
t(x+2) (x+2)&+t =t*(x+2)
:>1+tdt= dx
t X+ 2

logt+t=log(x+2)+C

(Replacing t”)

IogL+L:Iog(x+2)+C

X+2 X+2
:>Iogy+L=Iog3e
X+2
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[A, D]

[C]

[C]
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) Q(3,3,0)
R (0,3,0) |

|
P(3,0,0)

Sy
-

Mid point of OQ = (3/2, 3/2, 0)

9.9,
0Q.0S PR

(A)..... cos0° = = S L

oQllos| J3

Unit vector OQ x OS = 2i — 2

) 3
O)..... Perpendicular (3,0,0) = —
© p ( ) N
(D)....... RS line
x—O_y—S_E_t
3 8 3
2 2
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[B, C, D]
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Solvingy*+2y-3=0=y=1 =x=12
Tangent of (V2, 1) \2x+y=3

Let centre of circle is [0, y]

\/5\/.%3:2\@
=(y-3)=6 =>y=3,-3
(A)........ Q2 [0, 9], Q3 (0, -3), Q. Q3 =12
C, X+ (y-9)2=(2V3)

Distance =

Cs X2+ (y+3)%=(2V3)
Foot of perpendicular from Q, and Qs

R, [-2V2, 7] Rs [2V2, -1]

9(x) = F1(¥)

(A)........

flo()] = r=1{g (x)]g'(x) =1
1 1 1

92 =T9@ " TO) "3
For B, D h[g (g(x)] = x

= h g[g(f(x))] = f(x) = h[g(x)] = f(x)
Atx =1, h'(1) = 666
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[A, B, C]

[B, C]
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46. PQ=KI=Q-= KPI—KadJ—(p)

5 3o

7
-3a-41/0
20 + 12a 0

o O
= O O

=Q,=-K/8 =
2

and |Q|_K

|I|:>k:4
Pl

47. P (lcosb, 1sinf) = (cosO , sinod)

S[LO0]=R=[10],0= [1,1_(:03‘9}

sin@

1-cosé@
sing

1-cos@ P(cosH, sm(‘)}
ry= sin@ 1 u)sﬁ'
( E \1 L sin@

R(10) 0(0,0) \C(m)
Target

1-cosé
sin@

Parallel to RS line isy =

Equation of OE, y =

Normal at P, y = (tan6)x = tan6 = y/x

X
1-——=
2 | 2
Substitute in y=1 Cosé?: \/yT

sin@ y
/y2+X2
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[B, C]
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=y X=X +Y°

fix)=2-1 ) Y _,
X dx X

J.—%dx —x

Integration factor e

Solution yx:‘|'2xdx:>x2 +C

= y=X+clX

A It f(Ele—ozl C)c
x—0" X
1

X

B) It Xf(

x—0"

j:1+cx2:1 D) =«

S—X S—-Y S$—7Z S—-X+S—-y+Ss-z 3

4 3 2 4+3+2 9

(2R3

:>R—i
46

. X.y.z r 4
sin—sin=sin—=—=—
2 2 2 4R 35
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[A, C]

[A]

[A, C, D]
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50.  Coefficient of x° is
14°C, +' C, +° C,..+4® C,m? =(3n +1)"'C,
°C,+°C, +* C, #¥ C,m? =(3n+1)7'C,
using "C, +"C,_, =""C,
This gives *C, +* C,m? =(3n+1)" C,
Add ®°C, %C,+*C,+*C,m*=(3n+1)"C,+*C,

e, +% C,m* = C, = (3n +1)°'C,
—m?-1=51n

m? =5In+1

This is integer forn =5 [5]

2| gy PX X
51, It Xzsmﬂx:x{ﬂx ERMNE Ll

x50 X —SiN X X }

OX—| X——+—.....

r+2s

- . |:(—W)r Wzs:| pr_ W2+ W (_1)f W W
' (_1)r W25+r + Wr+25 W2r + W4s

Asw?+ w = w*+ wf= —1and [(—1)r+ 1:|W25+r =0

Forall r,s =1, 2,3

Atr=l,w*=-1-w=w=5s =1

Atr = 3,w*= -1 -1 = —2 Not possible

Number of ordered pairs (r,s) =1 [1]
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In column C, C, X, X* common

1 1 1+x°
xx20 2 6x3-1[=10=6x°+x*-5=0
0 6 24x*-2

:>(6x3 —5)(x3+1)=0:> x=-1x=(5/6)"

Number of solutions are 2

f(x) = j t*

0

1+t*

2

>0 = f(x) increases

Differentiate f'(x)= I X ;

+X
atx=0  f(0)=0

1t h

T+t lies between 0 & 1

= One solution is [0 1]
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[2]

[1]



