BRILLINT
TUTORIALS

[IT-JEE CLASSROOM CENTRE

SOLUTIONS TO IIT -JEE 2008
Paper -1l (Code: 0)

INSTRUCTIONS
Question paper format:
1. The question paper consists of 3 parts (Part I: Mathematics, Part Il: Phy
Part 1ll: Chemistry. Each part has 4 sections.
2. Section | contains 9 multiple abice questions. Each question has 4 choices (A), (B), (C)
(D), out of whichonly one is correct.
3. Section Il contains 4 questions. Each question contains STATEMENASssertion) and
STATEMENT-2 (Reason).
Bubble (A) if both the statements are TRWAd STATEMENT?2 is the correct explanation
of STATEMENT-1.
Bubble (B) if both the statements are TRUE but STATEMERTs NOT the correct
explanation of STATEMENL.
Bubble (C) if STATEMENT-1 is TRUE and STATEMENT is FALSE.
Bubble (D) if STATEMENT-1 is FALSE and STATEMEN=R is TRUE.

4.  Section lll contains 2 paragraphs. Based upon each paragraph, 3 multiple choice qug
have to be answered. Each question has 4 choices (A), (B), (C) and (D), d
whichonly one is correct.

5. Section IV contdns 3 questions. Each question contains statements given in 2 colu

Marking Scheme:
1.

Statements in the first column have to be matched with statements in the s
column. The answers to these questions have to be appropriately bubbled
ORS as per the instructis given at the beginning of the section.

For each question iSection |, you will beawarded 3 marksif you have darkened only the
bubble corresponding to the correct answer zem@ mark if no bubble is darkened. In all
other casesninus one { 1) mark will be awarded.

For each question iSection II, you will be awarded 3 marksif you darken only the bubble

corresponding to the correct answer amalo mark if no bubble is darkened. In all other

casesminus one { 1) mark will be awarded.
For each question i8ection Ill, you will be awarded 4 marks if you darken only the bubble

corresponding to the correct answer amao mark if no bubble is darkened. In all other

casesminus one { 1) mark will be awarded.

For eachquestion inSection IV, you will be awarded 6 marks if you darken. ALL the
bubbles corresponding ONLY to the correct answeawarded 1 mark each for correct
bubbling of answer in any rowNo negative mark will be awarded for an incorrectly
bubbled answe.
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SOLUTIONS TO IIT -JEE 2008
MATHEMATICS : Paper -Il (Code: 0)
SECTION i |

Straight Objective Type

This section contains 9 multiple choice questions. Each question has 4 dAgicé), (C) and D), out of
which ONLY ONE is correct.

Note: Questions with (*) mark are from syllabus of class XI.

*1. A particle P starts from the pointzy =1+2i , wherei =+/- 1. It moves first horizontally away from origin by 5 units and
then vertically away fronorigin by 3 units to reach a poirg; . From z; the particle moves/2 units in the direction of the
vector £+ F and then it moves through an angge in anticlockwise direction on a circle with centre at origin, to reach a

point z,. The pointz, is given by

(A) 6+7i (B) -7+6i (C) 7+6i (D) -6+7
Sol: -2 =gl L1647 AL
C 746 : .

. z=(6+5)
Zy =- 6+7i (1+20)

Correct choice: (D) p/2 ~"5unitt  6+32

5 be given byg(u)= 2tan'l(e”)- % Then,gis

2. Let the functiong: (- =, a)- ge%,gg
(; 0

(A) even and is strictly increasing {0, =)

(B) odd and is strictly decreasing {(n g =)

(C) odd and is strictly increasing {p g =)

(D) neither even nor odd, but is strictly increasind—im n)

Sol.: g(u) = 2tan'l(eu ) %

2eY
1+

gi(u)= >0 Y g(u)is increasing function

al- u)=2tan‘1(e‘“)- % :2cot'1(e“)- %:2%%- tante! g-% :%- 2tante" =- g(u)

g(u) is odd function
Correct choice: (C)

*3.  Consider a branch of the hyperbokd - 2y - 24/2x- 4«/Ey- 6=0 with vertex at the poinA. Let B be one of the end
points of its latus rectum. @ is the focus of the hyperbola nearest to the phitihen the area of the triangdBCis

(A) 1- % ®) 2-1 ©) 1+\E (D) \/gu
2 2
Sol.: (X;/E) - (y+;/§) =1: a=2 b=+2, e= g

2
Areaof D:Ea(e- 13 b” :\/E_ 1
2 a 2

Correct choice: (B)
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Sol.:

*5.

Sol.:

Sol.:

The area of the region between the curyes ’1+S|nx andy= {1_ SInX bounded by the lines= 0 andx=E is
COSX COSX 4

J2-1 . J2-1 4

A A———dt (B) [ ———dt
p(1+t2)\/1-t2 p(1+t2}\/1-t2
V241 " J2+1

© dt (D) dt

~ ~ t
p +t2 Y1- t? p +12 ]{1- t2

4, 3 4, «
p/,..%/hsinx ) \/1- sinx 9  _ p/..ie‘/tar(x/zhl ] Jl- tar(x/z)gdx
o

o1 cos cosx 9 ng 1- tar(x/2) | 1+tan(x/2)¢
p/4 .. -
_  2tark2) dx tardl 9=t Lsed® &ix=at
o V1- tarf(x/2) G2+ 2 g2+
v2-1
~ 4t dt

p +t2N1- t?

Correct choice: (B)
Consider three points P=(- sirb- a), - cos), Q=(cogb- a), sinb) and R=(cogb- a+q), sirb- qg)), where

O<a, b, q<%.Then

(A) Plies on the line segmeRQ (B) Q lies on the line segmemR
(C) Rlies on the line segme@P (D) P, Q, Rare norcollinear
1 1 1

ConsiderD=| - sir(b- a) cos{b- a) coib- a+q) . Now, C3- C3- (Clsinq+C2 cosq)
- coh sinb sir(b- q)

1 1 1- (sinq+cosq)
D=|- sir(b- a) cos{b- a) 0 = (1- (sinq+cosq))(co:{20- a)), 0
- cosh sinb 0
Y Points are non collinear.

Correct choice: (D)

An experiment has 10 equally likely outcomest A andB be two norempty events of the experiment.Afconsists of 4
outcomes, the number of outcomes Batust have so tha andB are independent, is

(A)2,40r8 (B)3,60r9 (C)d4or8 (D)5 o0r 10
Given thatn(S)=1Q n(A)=4

For independent evenr{](—':(/—;)i) = %((2%3
Y n(s).n(A&£B)=n(A).n(B)

10 n(A&£B)=4.n(B
Y 5.n(A/&B)=2.n(B)
Y n(B) can be only 5 or 10 r((A/EB) n(B) being integers)
Correct choice: (D)

()

oS

>
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7. Let two nan-collinear unit vectorsi and lE form an acute angle. A poift moves so that at any timiehe position vector
oP (whereO is the origin) is given b)EcosHl;:sint . WhenP is farthest from originO, let M be the length oDP and &
be the unit vectoalong OP. Then

_al
and M = (1+ ﬁt%Z

£ ﬁ
F ﬁ and M = L+ 2862

Sol.: |LE|:‘(?P‘ ;‘a:’":‘&ostﬂ?sint‘
max

B
G

(A) = E M = (1+£§ (B) =

Fre G

fhe

©) tE— and M = @+ ZzEt% (D) =

£
G

.2 .
‘OP‘ =sirft +cot + 2&bsint cod

= ﬂl+ Eg

%]
OoP

1

— i.e., ﬂ? Hence unit vector along this 'gf =
NN &6

Maximum occurs whersint =cos =

—Snd

Correct choice: (A)

X - X
8. Let | = {——" dx J= A € dx. Then, for an arbitrary consta@f the value of] - | equals
4x+62x +1 I E—4x+e—2x +1

a - e?X 410 ap2X )
@) Lo e2 *loic B ZlogE_¢ *1d.c
2 2 4x+ex+10 2 2 X_ X +19

a ApdX 12X 110
©) 1|o%ﬂo+c (D) l|o%ﬂq+c
2 TR+ +19 2 FM- e 412
3X X
Sol.: J-I:"'4e 2e dx (Let € =t)
Xy eX 41
a, 10
- —-gdt
N(tz-l) ~% 29 1_ &4 18
= dt= 3¢ ~ lett+-=u; &@- —glt=du
n4+t2+1 r 162 t ? tziﬂ
+-0-1
¢ t=
e+t
~ du :1| u-1 lln X :—Ina£ - e¥+1
Nz-172 w1 72 ex+ix+1 2 & +e +1°
€

Correct choice: (C)

9. Let g(x)=logf(x) where f(x) is a twice differentiable positive function d, =) such that f (x+1)= xf(x). Then, for

N=123 .., giN+2 o-gugel—g
C c2+
(A)-4§1+—+i+ ...... + 1 25 (B) 4$1+—+i+ ...... + ! 23
I 25 (2N- 1%y 25 (N- 225,
£ 1 1 1§ £ 1 1 1 f
©C) - 4jl+=+—+..+—— D) 41+=+—+.....+——
19 25 7T Ny 1925 T NPy
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Sol.: gix)= 1 .fi(x) andlnf(x+1):lnx+lnf(x)

1
gi(x+1)- gi(x)=- =
X
430 . &lg_ 1
Jgiiee-0- giiee-0=- >
¢2+ " g2+ (12
.A5¢ . Aa3a4._ 1
Jiiee-0- giiee-0=- >
¢2+ 62+ (32)
é é é
é é é
guaé\|+—8-ggé\l-18:- 1 >
2+ 2+ 3 1§
aN- =0
c 2+

Adding them all
€1 1 1 @
=- 4 +—+—+—
gl 9 25 (N-17g
Correct choice: (A)
SECTION T 1l
ReasoningType
This section contains #easoning type questions. Each question has 4 choices (A), (B), (C) and (D), out ofOMbii¥h
ONE is correct.

*10. Suppose four distinct positive numbersy, a,, a3z, a, are in G.P. Let by =ay, b, =b; +a,, by =b, +az and
b, =bs;+a,.
STATEMENT- 1: The numbersy,, b,, bs, b, are neither in A.P. norin G.P.
and
STATEMENT- 2: The numbers,, by, b, b, are in H.P.

(A) STATEMENT-1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanation f@TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanatio for
STATEMENT- 1.

(C) STATEMENT-1 is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

Sol.: Leta,=g.r, a3:a1.r2 anda4:a1.r3,wherer ,0and1

Thusby =ay, b, =ay(1+r) b3:al(1+r+r2) and by :31(1+r+r2+r3)

?% Y by, by, by donotform anA.P.
1
Nowbl-b2= ,al(l' 1-1) = 'rz :1, {ﬂY by, by, b donotform an G.P.
by - s altHr-l-r-r) -r% 17 gb
i%\'{ by, by, by donotform a H.P.

Correct choice: (C)
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*11. Leta, b, c, p, e real numbers. Suppoaeb are the roots of the equatiO(? +2px+q=0 and a, % are he roots of the
equationax2 +2bx+c=0, whereb?1 {-10%.

STATEMENT- 1: (p2 - q)(b2 - ac)2 0.
and
STATEMENT-2: b, paorc, qa.

(A) STATEMENT-1is True STATEMENT- 2 is True;STATEMENT- 2 is acorrect explanation faBTATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT- 1 is True STATEMENT- 2 is False.
(D) STATEMENT-1 is FalseSTATEMENT- 2 is True.

Sol.. b?= ab:ﬂ,L-landO
ia/bi c

None ofa andq can be zero andq, ¢, aq, -

Sincea is the common root, hence

a’+2pa+q=0 é (i ) and aa’+2ba+c=0¢é (i i)
From equation (i) and (il¥'  2(ap- b)a +(ag- ¢)=0

For a definite vlue ofa, ap- b, 0; \ ap, b. i.e., statemer2 is correct.

Since nature of andb is not given andh, b, ¢, p, g/ R. It meansa andb both will be real simultaneously or noeal
simultaneously.

Therefore discriminants of both given equation will be of same sign.
D;.D,20

4(p2- q).4(b2- ac)2 0V (p2 - q)(b2 - ac)2 0

\ Statementl is also correct, which can not be explained by stategent
Correct choice: (B)

*12. Conside L, :2x+3y+p- 3=0;, L,:2x+3y+p+3=0, wherepis a real number, ang: X2 +y? +6x- 10y +30=0.
STATEMENT- 1: If line L is a chord of circleC, then lineL, is not always a diameter of cirae
and
STATEMENT- 2: If line L is a diameter of circl€, then lineL, is not a chord of circl€.

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanation f@TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is Trwe; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT- 1 is True, STATEMENT- 2 is False.
(D) STATEMENT-1 is FalseSTATEMENT- 2 is True.

Sol.:  Centreof the circle is(— 3, 5)
Radiusy = 2
Distance between thewgin Iinesi °1.8<r (greatest limiting distance between a diameter and a chord)

V13

Correct choice: (C)

Brilliant Tutorials Pvt. Ltd. Head Office : 12, Masilamani Street, T. Nagar, Chennai-600 017

East Delhi: Ph.: 22792226-29, West Delhi: Ph.: 256527515-18, North Delhi: Ph.: 25221424-25, Dwarka: Ph.: 25086117-18, Gurgaon: Ph.: 0124-4268015-16,
Meerut : Ph.: 4029280-81, South Delhi: Ph.: 26537392-95 Fax: 26537396



—“"—?ﬂ'&'ﬁ'“.g IIT- JEE 2008 SOLUTIONS

13. Let a solution of the differential equation satisfy
STATEMENT- 1:
and
STATEMENT- 2: is given by

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanation f@TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT-1is True STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

Sol.: . At Y

Y Y
Correct choice: (C)

SECTION - 1lI
Linked Comprehension Type

This section contains BaragraphsBased upon each paragraph, 3 multiple choice questions have to be answeted. Eac
question has 4 choices (A), (B), (C) and (D), out of widtLY ONE is correct.

Paragraph for Question Nos. 14 to 16

Consider the function defined by

14.  Which of the followng is true?

(A) (B)
(©) (D)
Sol.:
Y 6 (i)
From in equation (i)Y é(ii)
From in equation (i)Y é(iii)

Adding equation (i) and (iii)Y
Correct choice: (A)
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