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INSTRUCTIONS
Question paper format:
1. The question paper consists of 3 partRar( I: Mathematics Part II: Physics,
Part 1ll: Chemistry Each part has 4 sections.
2. Section | containsé multiple choice questions. Each question has 4 choices (A), (B), (C)
(D), out of whichonly one is correct.
3.  Section Il contains 4 multiple choice correct answer type questions. Each question |
choices (A), (B), (C) and (D), out of whicnly oneor more answers arecorrect.
3. Section lll contains 4questions Each question contains STATEMENT (Assertion) and
STATEMENT-2 (Reason).
Bubble (A) if both the statements are TRUE and STATEMERTS the correct explanation
of STATEMENT-1.
Bubble (B) if both the statements are TRUE but STATEMERTis NOT the correct
explanation of STATEMENL.
Bubble (C) if STATEMENT-1 is TRUE and STATEMEND is FALSE.
Bubble (D) if STATEMENT-1 is FALSE and STATEMENZR is TRUE.
4.  Section V contains3 sets of LinkedConprehension type questianSach set consists of g

Marking Scheme:
1.

paragraph followed by three questioksch question has 4 choices (A), (B), (C
and (D), out of whictonly one is correct.

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

For each question isection II, you will be awarded 4 marks if you darkerd all the
bubble(s)corresponding to the correct answer aedo mark for all other casedt may be
noted that there iso negative marking for wrong answer

For each question i8ection Ill, you will beawarded 3 marks if you darken only the bubble

correponding to the correct answer amdro mark if no bubble is darkened. In all other

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

corresponding to the correctsaver andzero mark if no bubble is darkened. In all other

casesminus one { 1) mark will be awarded.
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SOLUTIONS TO IIT -JEE 2008
MATHEMATICS : Paper -1 (Code: 0)

SECTION T |
Straight Objective Type

This section contains 6 multiple choice questidéach question has 4 choicgs), (B), (C) and D), out of
which ONLY ONE is correct.

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

*1.  Consider the two curve<, : y2 =4x; Cy: x? +y?- 6x+1=0. Then
(A) C; and C, touch each other only at one point (B) C; and C, touch each other exactly at two points
(C) C; and C, intersect (but do not touch) at exactly two poin{®) C; and C, neither intersect nor touch each other
Sol.: Solving C; and C, simultaneously we gex? - 2x+1=0 Y (x- 1)2 =0
At x=1,y=%2.
HenceC, and C, touch each other exactly at two points (1, 2) and Z}.,
Correct choice: (B)

1
2. If 0<x<1, thenv1+x? [{xcos(cot'1 x)+sir(cot‘l x)}2 - 1]E =
A) —= (B) x (C) xJ1+x2 (D) V1+x2

1+x?
Sol.: As 0<x<1], cot 1 x=cos? X =sin’? L
1+ x2 1+ x2
Hence given expression reducesxtm
Correct choice: (C)
3. The edges of a parallelopiped are of unit length anel parallel to nowoplanar unit vectors& B € such that

Et=t &= EE=% . Then, the volume of the parallelopiped is

1 1 J3 1
A) — B) — C) — D) —
A 7 (B) o © (D) i
_|&& &E &8 |1 v2 92 ]
Sol: Using [&5€° =| k& & EE=|y2 1 12 =% \% Volumei.e.,‘[ﬁﬁ‘:%
E& EF €8 |12 12 1 2

Correct choice: (A)

*4, Let a andb be nonzero real numbers. Then the equat(a¥ +by2 +c)(x2 - 5xy+6y2): O represents

(A) four straight lines, when = 0 anda, bare of the samsign

(B) two straight lines and a circle, wharr b, andc is of sign opposite to that af

(C) two straight lines and a hyperbola, wieesndb are of the same sign ards of sign opposite to that af
(D) a circle and an ellipse, wharandb are of the same sign ands of sign opposite to that af

Sol.: (x2 - Bxy+ 6y2) factorises to(x- 2y)(x- 3y)

So they are lines andx® +by2 +c=0 represents a circle i=b; ac<O0 i.e., X% + y2 =- E;
a

L) E)‘;QJG

E>O
a

|- OO

Correct choice: (B)
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(x-1)°
logcos™(x- 1)
x=1.1f lim g(x): p, then

x- 1

*5. Let g(x)= ; 0<x<2, m andn are integersm, 0, n>0, and letp be the left hand derivative ¢b(- 1| at

(A) n=1, m=1 (B) n=1, m=-1 (C)n=2, m=2 (D) n>2, m=n

Sol.: Left hand derivative ofx- 1| at x=1isi1

n
' lim (-1 =-1 Applying LOdHospital Rule we get
x 1 Ioacoén(x- l))
. n(x- )™t L on(x-7t
lim =-1Y lim-— =-1
-1 mcos™(x - 1)sir(x- 1) x 1 mtar{x- 15
cos"(x- 1)
Asn> 0 and value ofi for which limit tends td 1 is 2. Y lim-2=-1Y m=2
x- 1" m
Correct choice: (C)
1 3
6. The total number of local maxima and local minima of the funcu’ltﬁm):f(er);) y -3<xe-1 is
x2 , -1<x<2
(A0 B)1 €2 (D)3
832+xP ; -3<x<-1 Y
Sol.: As fl(x):‘llg3 13 . lex<2
i3 (X)]/ . : _
i : :
Hence graph off (x) will be go/'rz T1 |o 2 X

Obliviously, x = -1 andx = 0 are point of local maxima and point of local minima respectively.

Correct choice (C)
SECTIONT 1l
Multiple Correct Answers Type

This section contains dultiple correct answer(s) type questions. Each question has 4 choices (A), (B), (C) and (D), out of
which ONE OR MORE is/ are correct.

*7. A straight Ine through the verteR of a trianglePQR intersects the sid®R at the pointS and the circumcircle of the
trianglePQRat the poinfT. If Sis not the centre of the circumcircle, then

(A) i+i<# (B) i+i>#
PS ST Qs SR PS ST /oS SR
(C) i+i<i (D) i+i>i
PS ST QR PS ST QR

Sol.. D PSST=QSSR

Q
\ GM?2 HM /’

P

v 24+l 2 (equality occurswheRS=ST & (i )

PS ST /QS® SR

R
Aso AM2GM ¥ 3SR, o3 v 2__,_4 6(ii)
2 “QSHS@ QS+SR

. . _— 1 1 4 4 Lo
Using(and (i)Y —+—2 ——=—— é (i i

g® ® PS ST QS+SR QR ( )
SincePS=STandQS=SRcandét occur simultaneously, therefore equali

Correct choice: (B) and (D)
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*8.

Sol.:

Sol.:

10.

Let P(x, y;) and Q(Xp, ¥2), Y1 <0, y, <0, be the end points of the latus rectum of the ellipger4y? =4. The
equations of parabolas with latus rectB@are

(A) x2+23y=3+.3 (B) x2- 2/3y=3+43
(C) x2+24/3y=3- /3 (D) x2- 2\/§y:3— J3
According to given conditions, end points of L.R &Pga/_. - EO Qae «/5 - —0
¢
\ Focus of parabola % - %8 and length of L.R 2/3 Y a= g
Q -
a a 30
Vertex of parabola aré®, - l+£.. or 3, - 1- £
& 2 209 ge 2 2 9
a .
Hence equations of parabola are=-43 éfy &l égj Y x° +2\/§y=3- J3
237 &2 2
[ =
a .
or x° =43 ﬁfy el ég Y x2- 2\/1—3y:3+\/§
2 &2 2¢
i ¢ Y
Correct choice: B) and (C)
n I:1-.1 n
Let S, = andT, = —— ,forn=1, 23 ..... Then
kaln +kn+k? " ka:'0 n? +kn+k?2
P p p p
A) Sy <—— B) S, >—— ©) T, <— D) T, >——
"33 "33 "33 "33
Y
1
B s

1n 2mh 3h

p
<——<T,
Sh 3G
Correct choice: (A) and (D)
Let f(x) be a norconstant twice differentiable function defined (mn, n) such thatf(x): f(l- x) and f.g%—8
g -
Then,
. . , alg_
(A) fii(x) vanishes at least twice on [0, 1] (B) fixg 0=0
g -
2 15 y2 1
~cd 10 . - L Sinpt 4+ — & (1. sinpt
(©) ]Qfgeuzgsmx dx=0 (D) pf(t)e dt ]/Df (1- t)eSinPt dit
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Sol.:

f(x)= f(1- ) é (i)
v . . , Aalg o
Y filx)+ fill- x)=0 Y fiao=0 é(ii)
(5: -
Correct choice: (B)
Also giventhatfigeélig=0 e(iii)
(;, -

\ (i) and (i) Y % and% are two roots off i(x) =0

\ f ii(x) =0 will have at least one root betwe?lln and%

Also from (i) we get fgel—-xnggel—+x8 e(iv)
¢2 + ¢2 =
. _ . 1
Y f (x) is symmetric abouk = 3
. ; 1 3
\ fu(x) will also have oneoot betweenz and 2

Correct choice: (A)

y2 N
| = ﬁfgewlgsinxdx
c 2=+
-2

Let g(x): fge<+%8sinx ' g(— x): f%‘%- x85ir(— x):- fge;-+x85inx [using (iv)]
(; - (; - (; -

=-g(x)
\ g(x) is odd
Y I=0
Correct choice: (C)

12 12
| = ﬁ(t)esinp‘dt= ﬁ(l- t)eS"Ptdt  [using (i)]
0 0
letl-t=z
Y2 1 1 1
Vo1 =- ff (@)™ dz= ff (2P dz= ff ()™ dt= [ (1- )P dt
1 12 12 12

Correct choice: (D)
\ Correct choice: (A), (B), (C) and (D)
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SECTION i 1lI
ReasoningType

This section contains reasoningype questions. Each question has 4 choices (A), (B), (C) and (D), out of @NLk
ONE is correct.

*11.

Sol.:

12.

Sol.:

Let f and g be real valued functions defined on inter\,(elll 1) such thatgii(x) is ocontinuous, g(O)’ 0, gi(o):o,
gii(O), 0 and f(x): g(x)sinx.
STATEMENT- 1: Iirr(])[g(x)cotx- g(O)cose(x] =f ii(O).

X-

and
STATEMENT- 2: 1 (0) = g(0).
(A) STATEMENT-1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanatiofor STATEMENT- 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.

fi(x) = gi(x)sinx+ g(x)cosx ¥  £i(0) = gi(0)3 0+ g(0) = g(0), thusstatemen® is correct.
g(x)cosx- g(0)

Now, lim -

— lim (g(x)cos<+ gi(x)si.nx)- gi(x)sinx- g(O) i fi(x)- gi(x.)sinx- fi(O)

- lim (1ib)- fl(so.)r)nx gilxJsin _ li_m;i—f ‘(X)S'in‘;‘(o))- 9 (X)§: fi(0)- gi(0)= fi(0)
2 % 0

Correct choice: (A)

Consider three planed, :x- y+z=1 P,:x+y-z=-1 and P;:x- 3y+3z=2. Let L, L,, L3 be the lines of
intersection of the planeB, and P;, P; and P, and P, and P,, respectively

STATEMENT- 1: At least two of the lined, L, and L3 are nori parallel.

and

STATEMENT- 2: The three planes do not have a common point.

(A) STATEMENT-1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explaation forSTATEMENT- 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.

P :x-y+z=1 P,:x+y-z=-1andP;:x- 3y+3z=2

Line Ly is intersection of plane® and P,, then direction cosine off3 is

Line is intersection of planes and , then direction cosine of is

Line is intersection of and , thendirection cosine of is

Family of planes passing through intersection ofand  is . If plane  satisfies for any value
of |, then these three planes pass through same point.
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