IIT - JEE ADVANCED - 2012
PAPER-2 [Code - 8]

PART - lll: MATHEMATICS

SECTION I : Single Correct Answer Type

This section contain8 multiple choice questions Each question has four choices (A), (B), (C) and (D) out of

whichONLY ONE is correct.

41. Leta;, ay, as, ..... be in harmonic progression wiéh = 5 andayg = 25. The least positive integerfor
whicha, <0
(A) 22 (B) 23
(C) 24 (D) 25
Sal. (D)
ay, ay, ag, are in H.P.
= i —1 —1 are in A.P.
& a a3
1.5
= :i+(n‘1)d <0, where22_ 25— :( — j
a, & 19 9% 25
l -
= Li(n-y)[ 2
5 19x 25
4(n-1) 1
19%x5
n-1>19%3
4
n>19%01 s s,
4
42. The equation of a plane passing through the line of intersection of the plargs+ 3z =2 andx -y +z

g 2 . .
= 3 and at a distance—= from the point (3, 1, 1) is

J3

(A)5x—-1ly+z=17
(C) x+y+z=+/3

Sol. (A)
Equation of required plane is

P=(X+2y+3Z-2)+Ax-y+z-

< E

=S L +AN)X+(2-ANy+@+N)z-(2+3H)=0

Its distance from (3, K1) is 2

V3

2 [3(1+A)+(2-2)=(3+A)=( 2+ 3)

= — =
B 1P e (2-0)P (340)
2
:f:Z(L) S AN+ AN+14=3°
3 3\“+4\+14
7 5 11 7z 17_
SA=—— = ——xX+—=y-—+—=0

2 2 2 2 2
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(B) «/§x+y:3\/_2—1

(D) x—+2y=1-+2
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-5x+ 1ly-z+ 17 = 0.

43. Let PQR be a triangle of arAawitha =2,b = % and c :g, wherea, b, andc are the lengths of the sides
Z._%,'n P- sin2P
of the triangle opposite to the angles at P, Q and R respectively. equals
2sin P+ sin 2P
3 45
A) — B) —
*) 4N () 4N
2 2
3 45
C)|— D) | —
©) (4A] ©) (4A)
Sol. ©
2sin? "

2sinP- 2sinPcosP -4 cosP 2 48 P
2sinP+ 2sinPcosP 4 COSP200§P

_ (s=b)(s-9)
- s(s—a)
- (B
_(s-0)s=9)f _\2\2)) sy S
B n? A2 _(4A]
44, If & and b are vectors such thdd+b| =29 and ax(2 +3j+ 4l2): (d+3+ & Xb, then a possible
value of (@+b)-(-7 + 2] + X ) is
(A)O (B)3
(€4 (D)8
Sal. (©)
aX(2f+3i+ 412) :(2A+ 3+ 42)><6

o)

(

= a+b= 2I+3]+4k) (as|é+5‘:@)

+6)><(2iA+3jA+412) 0

= (a+ 6 [@ 7|+2]+3<)
14

=+ (-14+6+12) =% 4.

45, If Pis a 3 x 3 matrix such th& = 2P + |, whereP" is the transpose &f and| is the 3 x 3 identity matrix,
X 0

then there exists a column matr¥=| y |#| 0| such that
z 0
0
(A) PX=/0 (B) PX =X
0
(C) PX=2X (D) PX = =X

Sol. (D)
Give P = 2P +1
=SP=2P+1=22P + 1)+
=>P+1=0
=SPX+X=0
PX =-X.
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46.

Sol.

47.

Sol.

48.

Sol.

Leta (a) andg (a) be the roots of the equati({ﬁ/1+ a —1) X2+ W1+a- 1)>(+(\6/ +a- :ﬁ = Owhere

a>-1.Thenlim a(a) and lim B(a) are
a-o

a-o"

5
A) —— and 1
(A) >

7
C) —— and 2
©) >

(B)
Letl+a=y

= (- X+ - x+y-1=0

/3 _ 12 _ 1/6 _
I A O Vi O it
y-1 y-1 y-1
Now taking Iim1 on both the sides
y-
:>1X2+1-X+—1:O
3 2 6
=>2+3x+1=0

x=-1,-—.
2

0

1
B)-= and -1
(B) >

9
D)-— and 3
(D) >

Four fair dice D,, D,, D3 and D4, each having six faces numbered 1, 2, 3, 4, 5, and 6, are rolled
simultaneously. The probability thBt, shows a number appearing on on®gfD, andDs is

91
A) ——
()216

125
C) ===
©) 216

(A)
Required probability = +

2

The value of the integral_[ (xz +in X

=X

-T/2
(A)O
™
c) S +4
© >
(B)
w2 LS
I {xz +In (—j} cosxdx
- X
2
w2 T2 T+ X
= j X2 cosxdx + j h(—j cosxdx
-T2 -T/2
w2

ZJ x? cosxdx
0

w2
= 2[x2 SinX+ 2X COX— Zsilx]o
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108
B) —=
®) 216

127
D) =£L
©) 216

605 _, 125_ 91
6* 216 216

jcosx dx is

2
(B) 7‘4

®
(D) )
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SECTION II : Paragraph Type

This section contain® multiple choice questionsrelating to three paragraphs witivo questions on each
paragraph. Each question has four choices (A), (B), (C) and (D) out of wbidhY ONE is correct.

Paragraph for Questions 49 and 50

A tangentPT is drawn to the circled + y2 =4 at the pointP(\/é, 1). A straight lineL, perpendicular tdT is a

tangent to the circléx—3)? +y? =1.

49. A possible equation a&fis

(A) x-3y=1 (B) x++/3y=1

(C) x—~/3y=-1 (D) x++/3y=5
S (A

Equation of tangent aP(\/é, 1)

«/§x+y:4

. . 1
Slope of line perpendicular to above tange
p perp g “7‘?
So equation of tangents with slo% to (x— 3)? + y* = 1 will be

=1 (x-3)eq )1+t
y—ﬁ(x 3)+1 /1 3

\/§y:x—3i(2)
Jéy:x—lor x/éy:x—S.

50. A common tangent of the two circles is

(A)x=4 (B)y=2

(C) x+J3y=4 (D) x+2J2y=6
Sol. (D)

Point of intersection of direct common tangents is (6, 0)

so lg the equation of common tangent be
y — 0 =m(x- 6)

as it touches+ y? = 4

0-0+6m

:> — |
V1+m?

=2
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o = 1 +n?
_ .1
m_i&E

So equ#on of common tangent

x-6) and alsox = 2

1 1
=—_(x—-6 =
Y 2fz(x ).y 2fz(

Paragraph for Questions 51 and 52

2(t-1)

X
Let f(x)=(1-x)?sin®x+x? for allx O IR, and letg(x) :I( e
1

—Intj f(t) dt forallx O (1, ).

51. Consider the statements:
P : There exists some[][] such thaf(x) + 2x = 2(1 +x°)
Q : There exists somel1[] such that fx) + 1 = X%(1 +X)

Then

(A) both P andQ are true (BP is true and) is false

(C) P is false and) is true (D) bothP andQ are false
Sal. ©)

f(X) = (1 - X)*sin’x + x° OxOR

9(x) = I(ZEtT"ll) —|mj f()dt O x0O (L)
1

For statement P :

f(X) +2x=2(1 +3) (i)

(L= X)%si’x + X + % =2 + &

(L-x2sifx=xX-2x+2=k-17+1

(1-x)?(sirfx-1)=1

—(1-x)%cosx =1

(1-x)%cosx=-1

So equation (i) will not have real solution

So, P is wrong.

For statement Q :

2(1-X)%sifx+ 2¢+ 1 =X+ 2¢  ...(i)

2(1-X)%si’x=2x- 1

ositx = X" | gt h(x) = 2x 28
1-x)? (L-x)?

— 2sirfx

Clearlyh(0) =-ve, lim h(x) =+co
X1

So by IVT, equation (ii) will have solution.
So, Q is correct.

52. Which of the following is true?
(A) gis increasing on (k) (B) gis decreasing on (%)
(C) g isincreasing on (1, 2) and decreasing ono2(D) g is decreasing on (1, 2) and increasing ond2,

So.  (B)
g = (%—In fo(x). Forx 0(1, ), f(x) > 0
Let h(x):(%—lnxJ = h’(x)=( 4 —3]— -1

(x+1? X (x+1)>2x

Alsoh(1)=0so,h(x)<0 Ox>1
= g(x) is decreasing on ().
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Paragraph for Questions 53 and 54

Let a, denote the number of all-digit positive integers formed by the digits 0, 1 or both such that no consecutive
digits in them are 0. Leb, = the number of such-digit integers ending with digit 1 ang), = the number of such
n—digit integers ending with digit O.

53. The value oby is

(A7 (B)8

(©)9 (D) 11
Soal. (B)

ay=by,+¢,

bn = a0

Ch=an2=>ah = a1 T a2
Asa;=1,a,=2,a3=3,a,=5,a5=8=bg= 8.

54. Which of the following is correct?
(A) &7 =ayg+ays (B) ¢z #CiptCys
(C) by #bjg+cys (D) &7 =C7*byg
Sol. (A)
Asa,=an 1+ an;

forn=17
= Q7= 6t as

SECTION Il : Multiple Correct Answer(s) Type

This section contain6 multiple choice questions Each question has four choices (A), (B), (C) and (D) out of
which ONE or MORE are correct.

55. For every integen, let a, andb, be real numbers. Let functién IR - IR be given by

+sintx, forxO[2n, Zh+ 1 . . . : .
f(x) = e [ ], for all integers. If f is continuous, then which of the following
b, +cosrx, forxO (-1, 2 )

hold(s) for alln?

(A) a,,-b, ;=0 (B) a,-b, =1

(€) a,-b,; =1 (D) a,,—h,=-1
Sol. (B,D)

At Xx=2n

LH.L. =lim (b, +cosn(-h)) =b, + 1
RH.L. = II}lino(an +sinmi(2n+h)) = a,

f(2n) =3,
For continuityb, + 1 =a,
At x=2n+1

LH.L= Limo(a” +sinm(2n+1-h)) =a,
R.H.L= Liino(qﬁﬁcos(n( h+1- h))) =b,, -1

f(2n+1)=a,
For continuity
an=bni—-1

an1—by=-1
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56. If the straight IinesXT_lzyTﬂzg and X?ﬂ:yTﬂ:E are coplanar, then the plane(s) containing these
two lines is(are)
A y+2z=-1 (B)y+z=-1
Cy-z=-1 (D)y-2z=-1
Sol. (B, C)
For given lines to be coplanar, we get
2 k
5 2 kl=0=>K=4k=%2
20

Fork = 2, obviously the plang+ 1 =zis common in both lines

Fork = - 2, family of plane containing first lineisty +A (x—z-1)=0
Point < 1,- 1, 0) must satisfy it

-2+A(-2)=0=>A=-1

=>y+z+1=0.

1 4 4
57. If the adjoint of a 3 x 3 matrRis |2 1 7|, then the possible value(s) of the determina sf (are)
11 3
(A) -2 (B)-1
©)1 (D) 2

Sol. (A, D)
|Adj P| = |P] as (JAdj (P)| = |PT)
Since |JAdjP|=1(37)-4 (6-7)+ 4 (2-1)
=4

|P| =2 or 2.
. _ 2 T m Tt
58. Letf : (-1, 1) - IR be such thatf (cos® )=———— for GD(O,—)D( j Then the value(s) of
2-seéo 4 4’2
1) .
fl=1|is (are
(3j (are)
3 3
A) 1- |— B) 1+,/—
(A) ,/2 (B) ./2
2 2
C)1-,/— D) 1+,/—
©) 1/3 (D) ,/3

Sol. (A B)

Foro [ [o, "]D[E, "j.
4) \2' 2

Let cos 6 =1/3

=cos D= /1+COS‘B i\P
(}j_ _ 2cod8 L1
2-se@® 2co%0- 1 cos20

(fimne

59. Let X and Y be two events such tha®(X |Y):%,P(Y |X):—; and P(X nY):%. Which of the

following is (are) correct?
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(A) P(X0OY)= % (B) X andY are independent

(C) XandY are not independent (OR(XCnY) ::—?E

o n I>3<) _P(XnY) _1 P(XnY)
PH'W'E T

P(XnY):% :P(Y):% and P (X) :%

=1
3

Clearly,X andY are independent
Also,P (X Y)= 141 1_2
2 3 6 3

60. If f(x)=j:et2(t—2)(t—3)dt for all x 0 (0, ), then

(A) f has a local maximum at= 2 (B)f is decreasing on (2, 3)
(C) there exists somell (0, ) such that{c) =0 (D)f has a local minimum at= 3

Sol. (A, B, C,D)
f () = e (x-2)(x-3)
Clearly, maxima ax = 2, minima ak = 3 and
decreasing ix [J (2, 3).

f'(x) =0 forx=2andx=3 (Rolle’s theorem)
so there exist €l(2, 3) for which
f"(c)=0.
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