IIT - JEE ADVENCED - 2012
PAPER-1 [Code - 8]

PART - lll: MATHEMATICS

SECTION | : Single Correct Answer Type

This sedion contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONLY ONE iscorrect.

2
41 f Iim(x +X+1—ax—b]:4,then
X - 00 X+1
(A)a=1b=4 (B)a=1,b=—4
(C)a=2,b=—3 (D)a=2,b=3
Sol.  (B)
2
Given Iim[x +X+1—ax—b]:4
X > 00 X+1
2 a2 — Ay — by — — o)y +(1-8— 1-
L jim Xz axtxb e (7)) H(1mab)xe(17b)
X 00 (x+1) X 0 (x+1)

=l1-a=0andl-a-b=4=b=-4,a=1.

42. Let P=[a] bea3 x 3 matrix and let Q = [b;], where by = 2' */g; for 1<, j < 3. If the determinant of Pis 2,
then the determinant of the matrix Q is

(A) 210 (B) 211
(C) 212 (D) 213
Sol. (D)
22 all 23 alz 24313 all alz aﬂ_g
|Q‘ = 23321 24322 2 Ay3| = |Q| =22’ 2, Ay By3
2%ay, 2%°a;, 2Pag %8y 2%a;, 2%ag
d; S S3

|Q‘ =27 2122 A 8y Ay

31 8 g3

= Q= 2P|
QI =2".
43, The locus of the mid—pant of the chord of contact of tangents drawn from points lying on the straight line
4x —5y = 20tothecirclex* +y?*=9is
(A) 20(x* +y?) -36x+45y =0 (B) 20(x? + y?) +36x—45y =0
(C) 36(x* +y?) - 20x+45y =0 (D) 36(x? +y?)+20x-45y =0
Sal. (A)
Equation of the chord biseded at P (h, k)
hx + ky = h? + k? ()

Let any point on line be (0(, ga —4)

Equation of the chord of contact is
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= ax+(ga —4jy=9 (i)
Comparing (i) and (ii)

20h

a=
4h -5k

h(4h -5k 2 4 K?

Now, ( ) = h” +k
20h 9

20 (2 + k%) = 9 (4h - 5K)
20 (x* +y?) — 36x + 45y = 0.

o] x
INNES
1l
H

X +y°=9

S

P(h

(a,—a-4)

44, The total number of ways in which 5 balls of different colours can be distributed among 3 persons so that

ead person gets at least one ball is
(A) 75
(C) 210

Sol.  (B)
Number of ways
=3-3C.2°+3%C,1°
=243-96+ 3=150.

(B) 150
(D) 243

2
45, The integral .y ydx equals (for some arbitrary constant K)
(secx +tan x)"2
(A) —;1[—1——1(860X+tanX)2]+K (B) %[i‘}(secx’rtanx)z}JrK
(secx+tanx)/v2 17 (51ecx+tanx)/v2 117
(©) -1t i+—1(secx+tanx)2 +K (D) 1 - i+—1(secx+tanx)2 +K
1}/ 1}/
(secx +tanx) 2 117 (secx +tanx) 72 1 7
Sol. ©)
= [— =X
(se<:x+tanx)/2

Letsecx +tanx =t
= secx —tanx = 1/t
Now (secx tan x + sec? x) dx = dt
secx (secx +tan x) dx = dt
d 1 1
secxdx= —, =|t+=| =secx
t 2 t

g+l
28 7t
Sl
=3 j 72+t 7 2)dt
t—%+1 t—132+1
+

_94.1 —E+1
2 2

-1
2
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1172
2| 771

2 2
= —Et_72 _it_l}é
7 11
--11 11
75 11

1(1 t° 1 1 1 2
= - S | ———— —+(secx+tanx)” t+k
t}é 1 7 (secx+ tan x) 1 7

46. The point Pisthe intersedion of the straight line joining the points Q(2, 3, 5) and R(1, -1, 4) with the plane
5x —4y —z = 1. If Sisthe foot of the perpendicular drawn from the point T(2, 1, 4) to QR, then the length
of theline segment PSis

1
A) — B) v/2
( )«E (B)
©2 (D) 2v/2
Sol.  (A) T(2,1,4)
D.R. of QRis1,4,1 Q(2,3,5)
Coordinate of P = (flgj g
33 3
D.R.of PTis2, 2 -1 179/
Angle between QR and PT is45° P 4113
AndPT =1 3’33
1
=PS=TS=—
V2
R(1, -1, 4)
X2 cosf‘, X% 0
X

47. Let f(x) = thenfis

, xOo
0, x=0
(A) differentiablebothat x =0and at x = 2
(B) differentiable at x = 0 but not differentiable at x = 2

(C) not differentiable at x = 0 but differentiable at x = 2
(D) differentiable neither at x = 0 nor at x = 2

Sol.  (B)

lim hcos(’—-[j =0
h-0 h

5o, f(x) isdifferentiableat x = 0

f'(2+)=|imw
h-0 h
(2+h)?|cos—"| -0
= Jim 2+h
-0 h

Get More Learning Materials Here : & m @) www.studentbro.in



(2+h)? cos(zi[h)

= lim

h-0 h

2
f'(2+):lim—(2+h) sin(E——T[ J
h-0 h 2 2+h

_ . (2+hy . [ mih
= lim sin

h-0 h 2(2+h)

. (2+h)?> . Th T

lim sin x =TT

h-o Th 2(2+h) 2(2+h)
2(2+h)

Again, f'(2‘) :m%h_f@

T
cos| ———
(Z—hj‘

(2-h)’

—h2gnl KXo T
(2-h) sm[2 2—h}
h-0 h
= Iim(z_h)ZEﬁn{ s }
h-0 h 2(2-h)

(2—h)2EI;i th om

= —lim n =-T
h-o Th 2(2-h) 2(2-h)
2(2-h)
48 Let z be a complex number such that the imaginary part of z is nonzero and a= z* + z + 1isred. Then a
cannot take the value
1
A) -1 B) =
(A) &) A
1 3
C) = D) —
© 5 () 5
Sol. (D)
Given equationiszZZ+z+1-a=0
Clearly this equation do not have red roaots if
D<O0
=1-41-a<0
= 4a<3
3
a< —,
4
X2 y2
49, The elipse El:§+7 =1 isinscribed in a redangle R whose sides are parallel to the coordinate axes.
Another ellipse E, passng through the point (0, 4) circumscribes the redangle R. The eccantricity of the
elipseE; is
2 V3
A) — B) —
(A) = ®) =
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1 3
(©) > (D) 2

Sol. ©) y
Equation of dlipseis(y+2) (y—2) +A(x+3) (x—3)=0
It passes through (0, 4) = A = g 0,4)
2 2 (-3,2  ¥=2 _
Equation of ellipseis %+%:1 X=-= \X 3 “
1 )
e=—. (-3,-2) y=-2'3, -2
2
Alternate

2 2
Let the ellipse be = +Z7 =1 asit is passingthrough (0, 4) and (3, 2).
a

So,b=16and — + - =1

ac 16
=a=12
So,12=16(1-¢€)
=e=1/2

50. Thefunctionf : [0, 3] - [1, 29], defined by f(x) = 2x®— 15x* + 36x + 1, is

(A) one-one and onto (B) onto but not one-one
(C) one—one but not onto (D) neither one—one nor onto
Sol. (B)

f(x)=23- 15 +36x + 1
f'(x) = 6x* — 30x + 36

=6 (x> - 5x + 6)

=6(x—-2) (x—3)

f (x) isincreasingin [0, 2] and deaeasingin[2, 3]
f (x) is many one

f(O)=1

f(2)=29

f(3)=28

Rangeis|[1, 29

Hence, f (x) is many-one-onto

SECTION Il : Multiple Correct Answer(s) Type

This sedion contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or M ORE are correct.

2 2

51 Tangents are drawn to the hyperbola XE —yj =1, parallel to the straight line 2x — y = 1. The points of
contact of the tangents on the hyperbolaare
9 1 9 1
A)| —, — B)| —, ——
(55 %) ® (2% %)
(©) (33, -2v2) (D) (-3/3, 212)
Sol. (A, B)

Slope of tangent = 2
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Thetangentsarey = 2x + \/9x4-4
ie., 2x—y=+ a2

y
=land ~—+——==1
2Jh 4J_ vr' 42
Comparing it with &—%=1
9 4
We get point of contactas( 1 j and (—i _LJ
22" 2 22" V2

Alternate:
Equation of tangent at P (6) is (se:;:ejx -(gjy =1
— Slope = 2secB _

3tan®
= sme=E

3

:pantsare(\/, \/,j d(_z_ji’ —%J

52. Let 6, ¢ O [0, 2r] be such that20039(1—sin¢)=sin26[tang+cotgzjcos¢—l, tan(2m-6)>0 and
—1<sin9<—§.Then¢cannot satisfy
(A)0<¢<g (B)_<¢<4_T[
4 3n
C) —<p<=— D —< <2m
© 3 ¢ > (D) 2 ¢

Sol. (A, C,D)
2sin’ @

2cosB (1-sing) = cos$ —1=2sinBcosd -1

2cosB—-2cosBsing =2sinBcosd —1
2cosB+1=2sn(0+¢d)

tan(2rm-06) >0 = tan6<0and —1<sin6<—§

GD(:%T[ 5th
2 3

%<gnw+¢)<1

= 2n+7_-[<6+¢<5—n+2n
6 6

2T[+E— <¢<2T[+5—T[—9
6 6

min

T 4m
—<p<—.
2 ¢ 3

53. If y(x) satisfiesthe differential equation y' — ytanx = 2x secx and y(0) = 0, then
m)_ ™ m)_ ™
A —|l=—= B) y|—|=—
()y(4j 82 ()y@ 18
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) _ T (T _4m . 2m?
© y(EJ_E (D) Y(gj—?““ﬁ
Sol. (A, D)
dy

— —ytanx = 2xsecx
dx

cosx% +(-sinx)y =2x

%(ycosx) =2x

y (x) cosx = x*+ ¢, wherec =0 sincey (0) =0

o (my_ T o (m)_ 2
whenx=—,y|—|=—=,whenx= —, y| — |=—
4 4) 82 3 8 9
when x = n y'(l[j = i+l
4" \4) 82 2
Whenx:l[ y' n :ﬁ+£[
3" (3) 3/3 3

54. A ship is fitted with three engines E;, E, and Es. The engines function independently of ead other with
respedive probabilities :_Zl%f and %{ For the ship to be operational at least two of its engines must

function. Let X denote the event that the ship is operational and let X, X, and X3 denote respedively the
events that the engines E;, E, and E; are functioning. Which of the following is(are) true ?

(A) P[Xf x}:l—i’3

(B) P [Exadly two engines of the ship are functioning | X] = g
© P[x|x2]=E (D) P[x|x1]=1
16 16

Sol.  (B,D)
PO =5, POX,) =5, PX5) =5

P(X) = P(X; 0 Xy 0 X$)+P(X; 0 XS 0 X3) +P(XE n X, 0 Xa) +P(Xy 0 X, 0 Xg) = :11
1
(@A) P(xE/x) = PXOX) 32 1
P(X) 1 8
4
B
(B) P [exadly two engines of the ship are functioning | X] = 3—12 =g
4
3
(C) P L = Q:§
X, 1 8
4
s
(D) P L = Q:l
X,) 1 16
2
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55.

Sol.

Let Sbethe areaof the region enclosed by y = e ,Yy=0,x=0andx=1. Then

(A)Szl (B)Szl—}
e e
1 1 1 1 1
C)S< —|1+—= D)S< —+——|1-—
@ss {1 g] ©s5 5 i)
(A, Bl. D) A(0, 1) P
S> = (As areaof redangle OCDS = 1/e) 2 1 1
e <l
Since e™ 2e™* 0x [0, 1] V2’ e
1 1 R
= S>Ie‘xdx:(1—j 1
e 1=
0 C D( ej
Areaof redangle OAPQ + Areaof redangle QBRS > S
1 1 1
S<—(1)+|1-— || = |.
505 %) G 3 e

Since} 1+i <1l- }
47 Je e

Hence, (C) isincorred.

SECTION 11l : Integer Answer Type

This sedion contains 5 questions. The answer to ead question is single digit integer, ranging from 0 to 9 (both

inclusive).
56. If &,b and ¢ areunit vedors satisfying |é—6|2+|5—6|2+|é—€1|2 =9, then 23+56+56| is
Sol. (3
2 _12 2 2 12 12 . 12
As, [a-b| +|o~¢ +[c-4] =3(|a| +[b]” +[c] )—|a+b+c|
= 3x3-[a+b+d =9
= |a+b+¢|=0 = a+b+c=0
= b+c=-4
= [2a+5(b +¢) =|-3d =3/a =3
57. Letf: IR - IR bedefined asf(x) = |x|+|x2 —]1 . The total number of points at which f attains either aloca
maximum or alocd minimum is
Sol. (5
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So, f'(x) changes sign at points
x=-1 —E,O,E,l
2 2

S0, total number of points of locd maximum or minimum is 5.

58, Let S be the focus of the parabolay? = 8x and let PQ be the common chord of the circle x* + y* — 2x — 4y =
0 and the given parabola. The areaof the triangle PQSis

Sal. (4
The parabolaisx = 2%, y = 4t
Solvingit with the circle we get :
4"+ 165 - 4t° - 16t =0
=>t'+3%-4t=0 =t=0,1
s0, the paints P and Q are (0, 0) and (2, 4) which are also diametrically oppdasite points onthecircle. The
focusisS= (2, 0).

The areaof APQS = %x2x4:4_

59. Let p(x) be ared polynomial of least degreewhich hasalocad maximum at x = 1 and alocd minimum at x
=3.If p(1) =6and p(3) = 2, then p'(0) is

Sol. 9)
Letp'(x) =k(x-1) (x-3)

X3

= px) = k(s—sz +3x]+c

Now, p(1) =6 :gk+c:6

aso,p(3)=2 =>c=2
so0, k=3, 50, p'(0)=3k=9.

&l
.
N} [
&l

1
60. Thevalue of 6+l0gy,| —=,[4-
32

Sol. (4

1 1 1
Let \/4 3\/5\'/4 N 4 32 =y
50,4—3%3,:3,2 (y>0)

= y2+i2y—4:0:> y:i

32 32
. | 1 8
so, the required valueis 6+logy), x

32 32
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