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C{_IITJEE 2011)) __ Mathematics Paper-l )

PART IlIl - MATHEMATICS

SECTION -1 (Total Marks : 21)
(Single Correct Answer Type)

This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C)
and (D) out of which ONLY ONE is correct.

47. LetP={0:sin®—cos =12 cos6}and Q={0: sin 6+ cos 6 = V2 sin 6} be two sets. Then

(A) PcQandQ-P=QZ (B) Q«P (C) PzQ (D) P=Q
47. (D) P:sin6—cos®=v2cos0 = tanf=1+12
sl 2 .
Q:sin®+cosO=V2sin 6 = tane—ﬁ_1— 2+1
P=Q.

48. Letthe straightline x = b divide the area enclsoed by y = (1 —x)2, y =0, and x = 0 into two parts

1
Ry(0<x<b)and R, (0<x<1)suchthatR,-R, = 1 Then b equals

3 1 1 1

Ay ® © 3 ® ,
_] Y a1 P ] 1 201-b7 1
48. (B) Ri-Rp=, = (J;(1—x) dx—£(1—x) o/x_Z = a5 =y

1
= (1—b)3=§ = b=

49. Letaand P be the roots of X2 —6x—2 =0, with o> B. If a,=a"—p" forn=>1, thenthe value of
a0 —2ag
2ag is
(A) 1 B) 2 (C) 3 (D) 4

49. (C) Sinceo?-6a-2=0 = o2-2=06a
and p2-68-2=0 = Pp2-2=6p

aio-2ag _(a'%-B'")-2(a®-p°%) _a®(®-2)-p°(p*-2) _o®.60-p°.68 _,

2ag 2(a® -p%) 2(a® -p%) 2(a® -p%)

IIT-JEE-2011 (10-Apr-11)  Question & Solutions Paper-I -1 - WWwW. prernaclasses.com



50.

50.

51.

51.

52.

52.

A straight line L through the point (3, — 2) is inclined at an angle 60° to the line V3x + y = 1.

If L also intersects the x-axis, then the equation of L is
(A) y+ V3x+2-3V3=0 (B)
©) \/3y—x+3+2\/3=0

(B) Ifrequired line has slope =m

m++/3
1-3m

Since, the line intersects the x-axis

=tan60° = m=0,3

—\V3x+2+3V3=0
(D) V3y+x-3+2V3=0

— equationis, (y+2)=V3(x-3) = y—-V3x+2+3V3=0.

L2e)’§ Xg, yost))/eh’:r;e solution of the following equations

3[nx 2lny

Then x, is

(A) 1/6 B) 1/3 C) 1/2

(C) Since(In2)(In2+Inx)=
= (In2).(Inx)—Iny.In3=
and Inx.In3-Iny.In2=0
Using (i) % In 2 — (ii) x In 3, we get
In x.{(In 2)2 - (In 3)2} = (In 2) {(In 3)? -
= Inx=-In2 = x=1/2

(In 3)2 - (In 2)2

(In2)%}

In3

n
J xsinx? dx is
sinx? + sin(In6 — x?)
JIn2
(A) (1/4)In(3/2) (B)

The value of

(1/2)In(3/2) (C) In(3/2)

VIn3

xsinx2

A) I= J
sinx? +sin(In6 — x%)
JIn2

x2=t

ax

= 2xdx=dt
In3
1 j sint
= I=5 = :
2 ) sint+sin(In6 —t)
In2

. ‘ 10
Using Jf(x)dx = 5j(f(x) +f(a+b—x))dx
a
a

(i)

(D) 6

(In3)(In3+Iny)andinx.In3—-Iny.In2=0

(D) (1/6)In(3/2)
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In3
— /:1j( sint N sin(In6 —t) Jdt [sinceIn3+In2=1In 6]

4 sint +sin(In6 —t) sin(In6 —t) + sint
In2
In3
= fdt— [t]mg
In2
53. Letg =+ j kb= - j k-and ¢ = — j k be three vectors. Avector i/ in the

plane of 3 and p , whose projection on ¢ is 1 /\/3 is given by

(A F-3j+3k B -37-3j—f (© 3j-j+3k O j+3j-3k

53. (C) v=Mi+j+R)+tu(-j+k)

<i
(]
N

“3 = Arp-0-p-0+rw=1 = p=i+d

v=;0Cr+1)- ] + g@2A+ 1)
Only option (C) satisfies this one.
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SECTION -l (Total Marks : 16)

(Multiple Correct Choice Type)
This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C)
and (D) out of which ONE OR MORE may be correct.

54. Letf: R— Rbeafunctionsuchthatf(x+y)=f(x)+f(y),Vx,yeR.
If f (x) is differentiable at x = 0, then
(A) f(x)is differentiable only in a finite interval containing zero
(B) f(x)iscontinuousV xe R
(C) f'(x)isconstantVxeR
(D) f(x)is differentiable except at finitely many points

54. (BNC)  fi(x)= Lim "XFMZIX) _ i, T IO ZHX) _ ), PR)=T(0)
h—0 h h—0 h ho0
Putx=y=0, f(0)=0
F(x)=1"(0)
f(x)=f'(0)x+c
f(x)=kx+c,c=0asf(0)=0
Function is continuous. f'(x)is constant.

2y2

55. Letthe eccentricity of the hyperbola X—z — = =1be reciprocal to that of the ellipse X +4)2=4.
a- b
If the hyperbola passes through a focus of the ellipse, then

2 2

(A) the equation of the hyperbola is ); - y2 =1

(B) afocus ofthe hyperbolais (2, 0)

(C) the eccentricity of the hyperbola is \E

(D) the equation of the hyperbola is X2 — 3y2 =3

2 2
5. (B)(D) );+y1=1, a?=4,b2=1, e2=1-(b?/a%) = e=13/2

eccentricity of hyperbola=2/+3.
Focus of ellipse = (+ ae, 0) = (+ V3, 0)

2 2

X—z - y—z =1 passes through focus ( V3, 0)
a- b
a’=3 s b2=a%(e?2-1)=1
2 2 2 2
Equation of hyperbola : X—z - y—z -1 = XV _ 1
a“ b 3 1
x2-3y2=3

Focus of hyperbola = (+ ae, 0) = (£ 2, 0).
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56.

56.

57.

57.

Let M and N be two 3 x 3 non-singular skew-symmetric matrices such that MN = NM. If PT
denotes the transpose of P, then M2N2 (MTN)~1 (MN-1)T is equal to

(A)
(€)

M2 (B) — N2 (C) - M? (D) MN

Since MT=—M,NT=—-N

M2NZ (MTN)Y-1 (MN- )T

= MN2 (— MNY-1 (MN-1YT= MBN2 (N1 (= M)=1) . (NT)-1 . (= M)
=I\/12N(—I\/I)‘1 . (—N)‘1 . (= M) =M (MN) (MN)‘1 (—I\/I)=—I\/12.

Note that the statement which is given in the problem is incorrect, as skew matrix of
odd order can’t be invertible.

The vector(s) which is/are coplanar with vectors f+] +2k and [ +2 j +k ,and perpendicular

tothe vector | + J + k is/are

(A)

j—k B) —i+] C) F-] D) -] +k

(AD) Letzg=r(i+j+2k)+u(i +2j+k)

= (L + W) + 0+ 20) ] + 0+ WK
é~(f+j+/2)=0 N 527\,(—]\+k\)
Takingr=1, g=-J+k

r=-1, a=J-k.
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SECTION -Ill ( Total Marks : 15)
(Paragarph Type)
This Section contains 2 paragraphs. Based upon one of the paragraphs 2 multiple choice
questions and based on other paragraph 3 multiple choice questions have to be answered.
Each of these has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

58.

58.

59.

59.

Paragraph for question Nos 58 and 59
Let U, and U, be two urns such that U, contains 3 white and 2 red balls, and U, contains only 1
white ball. Afair coin is tossed. If head appears then 1 ball is drawn at random from U, and put
into U,. However, if tail appears then 2 balls are drawn at random from U, and putinto U,. Now
1 ballis drawn at random from U,

The probability of the drawn ball from U, being white is

(A) 13/30 (B) 23/30 (C) 19/30 (D) 11/30
3 2 3 2

(B) P=1[3X1+2X1:| +1 ng+ C2><1+ szi = 23/30

2|5 5 2] 2| 3¢, 3 5S¢, 5c, 3 :

For appearing head For appearing tail

Given that the drawn ball from U, is white, the probability that head appeared on the coin is
(A) 17/23 (B) 11/23 (C) 15/23 (D) 12/23

(D) Using Bayes’ theorem,

1[3 2 1}

P e e

p_ 2[5 5 2 = 12/23.
13 . 2 1] 13%Ccix%cy 2 %Ccy . %Cp 1
—| =xT+—=x—|+—= x1 X —
2|5 5 2] 2| 3¢, 3 °c, 5c, 3
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Paragraph for question Nos 60 and 62

Let a, b and c be three real numbers satisfying

19 7
[@a b c]8 2 7|=[0 0 0]  ceveerseeeren: (E)
7 3 7
60. If the point P(a, b, c), with reference to (E), lies on the plane 2x + y + z= 1, then the value of
7Ta+b+cis
A) O (B) 12 Cc) 7 (D) 6
18 7
60. (D) D=9 2 3=0
11 1
. system has non trivial solution.
lfc=k,b=-6/7k,a=—k/7
+ 2at+tb+c=1
—(2k/T7)—(6kIT)+k=1 = k=-7
.. P(a,b,c)=(1,6,-7)
7a+b+c=7+6-7=6.
61. Let be asolution of x3—1 =0 with Im(w) > 0. If a =2 with b and c¢ satisfying (E), then the value
ofi+i+i is equalto
o o «f
(A) -2 (B) 2 C) 3 (D) -3
61. (A) a=2,k=-14
c=-14,b=12,a=2
3 1 3 3 1 3)
_ %+1+§ =3+a)22+3a) _ 3(1+a)2)+a)2 =—3a)22+a)2 —_o
w w [0 [ [0
62. Let b = 6, with a and c satisfying (E). If o and B are the roots of the quadratic equation
(1 1Y
ax2+bx+c=0,then 2. (+j is
n=0\% p
(A) 6 B) 7 (C) 6/7 (D) o
62. (B) b=6, k=-7,c=-7,a=1

Q.E.becomes x2+6x-7=0;a+b=-6, ab=-7

(- S (o] = 1e() (5] s

1
\'

‘ —

-
N o

z aﬂ n=0 7

n=0
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SECTION - IV (Total Marks : 28)
(Integer Answer Type)

This section contains 7 questions. The answer to each of the questions is a single-digit integer,
ranging from O to 9. The bubble corresponding to the correct answer is to be darkened in the
ORS.

63. Letf:[1,0) = [(2, ) be a differentiable function such thatf(1) =2, if
X
6[f (t)dt =3x f(x)-x°
1
forall x> 1, then the value of f(2) is

63. 6. Differentiating the given relation,

f(X) 1
— =X, whichisin linear form with .LF = —

6 f(x) = 3 f(x) + 3x ' (X) = 3x2 = ' (x) - »

Hence, f(x) = x2 + cx with c=1. S F(X)=x2+ X - f(2)=6.
Note that f(1) is 1/ 3 from the given relation, which is a contradiction.

64. If zis any complex number satisfying |z— 3 — 2/| < 2, then the minimum value of |2z—6 + 5i| is

5,
64. 5. Expression 2 ‘Z -3 +El which is equivalent to double the distance between complex

number zand ( 3,-5/2) which lies on one the diameter x= 3 of circle given. Hence

minimum value of expression = 2X 5 =5.

p
65. Letay, ay, .... @49 be an arithmetic progression with a, =3 and S, = Y.a,1<p <100
i=1

For any integer nwith 1 <n <20, let m=5n. If ?m does not depend on n, then a, is

n

5n
Sy @t@yta.tas, o 23+T(n-1)d}

65. 9. an =

a,+a, +...+a, g{2.3+(n-1)d} ’

_5(6 +5nd-d) [}h:im]
~ (6 +nd-d) S,
. Aindependentof n when d=6

sa,=a,+d=0.
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66.

66.

67.

67.

68.

68.

69.

69.

Consider the parabola y2 = 8x. Let A, be the area of the triangle formed by the end points of its

1
latus rectum and the point P(z, 2} on the parabola, and A, be the area of the triangle formed

A1
- is

by drawing tangents at P and at the end points of the latus rectum. Then A
2

2. Extremities of L.R.are (2,4) & (2,-4)=> A, =6
Points of intersection of tangents at these points are (- 2,0), (1, 3) & (-1,-1) = A, =3.

i d
Let f(0) = sin {tan_1 (smej J where —% <0< %.Then the value of —,,—— (f(9))

\/cos2 6 d(tan @)
is.
sin @ sin @
1. Put k= tan™ | — =Stank= ————
(«/00529 J \cos2 4
a2
Stanzk= SN0 sec2k 1 = +
1-2sir? 6 cosec’ -2
2
= sec?k = 05€C 0-1 _ g2y = ,— =tan?0
cosec?6 -2 cot’ @
i k=tan 6 . fe)=sink=tan® H _d(f(9)) _
= sin k=tan - f(0) =sin k=tan ence. d(tan 0)

The minimum value of the sum of real numbers a=3, a4, 3a=3,1,a8and a1®witha>0is

8. UsingA.M.>GM,,

a_5+a_4+a_3+a‘3+a‘3+1+a8+a10

8
Minimum value of required expression = 8 (fora=1).

>1

The positive integer value of n> 3 satisfying the equation 1 Pt 1 + 1 is
sin(j sin (j sin (j
n n n

1 1 1
sinx  sin2x " sin 3x {where x= (r/n)}

sin3x-sinx 1 2sinx.cos2x 1
Of “sinx.sin3x  sin2x or sin x. sin3x  sin2x
sindx=sin3x [ - sin x= 0]

4x=3x(notpossible, = x=0)

or 4x =m—3x = TIx=n = T.(xln)=n .. n=T.
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