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INSTRUCTIONS  

 Question paper format: 

 1. The question paper consists of 3 parts (Part I: Mathematics, Part II: Physics,  

Part III: Chemistry. Each part has 4 sections. 

 2. Section I contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and 

(D), out of which only one is correct. 

 3. Section II contains 4 multiple choice correct answer type questions. Each question has 4 

choices (A), (B), (C) and (D), out of which only one or more answers are correct. 

 3. Section III  contains 4 questions. Each question contains STATEMENT-1 (Assertion) and 

STATEMENT-2 (Reason).  

  Bubble (A) if both the statements are TRUE and STATEMENT-2 is the correct explanation 

of STATEMENT-1. 

  Bubble (B) if both the statements are TRUE but STATEMENT-2 is NOT the correct 

explanation of STATEMENT-1. 

  Bubble (C) if STATEMENT-1 is TRUE and STATEMENT-2 is FALSE. 

  Bubble (D) if STATEMENT-1 is FALSE and STATEMENT-2 is TRUE. 

 4. Section IV contains 3 sets of Linked-Comprehension type questions. Each set consists of a 

paragraph followed by three questions. Each question has 4 choices (A), (B), (C) 

and (D), out of which only one is correct. 

 Marking Scheme: 

 1. For each question in Section I, you will be awarded 3 marks if you have darkened only the 

bubble corresponding to the correct answer and zero mark if no bubble is darkened. In all 

other cases, minus one (ï1) mark will be awarded. 

 2. For each question in Section II, you will be awarded 4 marks if you darkened all the 

bubble(s) corresponding to the correct answer and zero mark for all other cases. It may be 

noted that there is no negative marking for wrong answer.    

 3. For each question in Section III, you will be awarded 3 marks if you darken only the bubble 

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

cases, minus one (ï1) mark will be awarded.    

 4. For each question in Section IV, you will be awarded 4 marks if you darken only the bubble 

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

cases, minus one (ï1) mark will be awarded.    
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SOLUTIONS TO IIT -JEE 2008  
MATHEMATICS : Paper -I (Code: 0)  

 

 

SECTION ï I  

Straight Objective Type 

 This section contains 6 multiple choice questions. Each question has 4 choices (A), (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 curves  xyC 4: 2
1 = ; 016: 22

2 =+-+ xyxC . Then 

 (A) 1C  and 2C  touch each other only at one point (B) 1C  and 2C  touch each other exactly at two points 

 (C) 1C  and 2C  intersect (but do not touch) at exactly two points (D) 1C  and 2C  neither intersect nor touch each other  

Sol.: Solving 1C  and 2C  simultaneously we get 0122 =+- xx     Ý   ( ) 01
2
=-x  

 At  x = 1, y = ±2. 

 Hence 1C  and 2C  touch each other exactly at two points (1, 2) and (1, ï2). 

 Correct choice: (B) 

 

2. If 10 <<x , then ( ) ( ){ } 2

1
2112 ]1cotsincotcos[1 -++ -- xxxx = 

 (A) 
21 x

x

+

  (B) x (C) 21 xx +  (D) 21 x+   

Sol.: As 
2

1

2

11

1

1
sin

1

coscot,10

xx

x
xx

+

=

+

=<< ---  

 Hence given expression reduces to 21 xx +  

 Correct choice: (C) 

 

3. The edges of a parallelopiped are of unit length and are parallel to non-coplanar unit vectors cba Ĕ,Ĕ,Ĕ  such that 

2

1
Ĕ.ĔĔ.ĔĔ.Ĕ === accbba . Then, the volume of the parallelopiped is  

 (A) 
2

1
  (B) 

22

1
 (C) 

2

3
 (D) 

3

1
  

Sol.: Using 
2

1

12121

21121

21211

Ĕ.ĔĔ.ĔĔ.Ĕ

Ĕ.ĔĔ.ĔĔ.Ĕ

Ĕ.ĔĔ.ĔĔ.Ĕ

]ĔĔĔ[ 2 ===

ccbcac

cbbbab

cabaaa

cba  Ý Volume i.e., 
2

1
]ĔĔĔ[ =cba  

 Correct choice: (A) 

 

*4. Let a and b be non-zero real numbers. Then the equation ( )( )065 2222 =+-++ yxyxcbyax  represents 

 (A) four straight lines, when c = 0 and a, b are of the same sign 

  (B) two straight lines and a circle, when a = b, and c is of sign opposite to that of a  

 (C) two straight lines and a hyperbola, when a and b are of the same sign and c is of sign opposite to that of a  

 (D) a circle and an ellipse, when a and b are of the same sign and c is of sign opposite to that of a  

Sol.: ( )22 65 yxyx +-  factorises to ( )( )yxyx 32 --   

 So they are lines and 022 =++ cbyax  represents a circle if 0; <= acba  i.e., ö
÷

õ
æ
ç

å
>--=+ 0;22

a

c

a

c
yx  

 Correct choice: (B) 
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*5. Let ()
( )

( )
mx

x

x
xg

m

n

,20;
1coslog

1
<<

-

-
=  and n are integers, 0,0 >¸ nm , and let p be the left hand derivative of 1-x  at 

1=x . If () pxg
x

=
+­1

lim , then  

 (A) 1,1 == mn   (B) 1,1 -== mn  (C) 2,2 == mn  (D) nmn => ,2  

Sol.: Left hand derivative of 1-x  at 1=x  is ï1 

 Ý 
( )

( )( )
1

1coslog

1
lim

1
-=

-

-
+­ x

x

m

n

x
 Applying LôHospital Rule we get 

 
( )

( ) ( )

( )

1

1cos

1sin1cos

1
lim

1

1

1
-=

-

--
-

-

-

-

­ +

x

xxm

xn

m

m

n

x
  Ý   

( )
( )

1
1tan

1
lim

1

1
-=

-

-
-

-

­ + x

x

m

n
n

x
  

 As n > 0 and value of n for which limit  tends to ï1 is 2. Ý 1
2

lim
1

-=-
+­ mx

  Ý   m = 2 

 Correct choice: (C) 
 

6. The total number of local maxima and local minima of the function () ( )
îí

î
ì
ë

<<-

-¢<-+
=

21,

13,2
32

3

xx

xx
xf   is  

 (A) 0  (B) 1 (C) 2 (D) 3  

Sol.: As ()
( )

()î
í

î
ì

ë

<<-³

-<<-+

=¡
21;

1

3

2
13;23

31

2

x
x

xx

xf  

 Hence graph of ()xf  will be  

 

2 
x 

y 

0 ï1 

ï3 

ï2 

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

 Correct choice: (C) 

SECTION ï II  
Multiple Correct Answers Type 

 This section contains 4 multiple 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 line through the vertex P of a triangle PQR intersects the side QR at the point S  and the circumcircle of the 

triangle PQR at the point T. If S is not the centre of the circumcircle, then      

 (A) 
SRQSSTPS ³

<+
211

  (B) 
SRQSSTPS ³

>+
211

  

 (C) 
QRSTPS

411
<+   (D) 

QRSTPS

411
>+   

Sol.: D SRQSSTPS .. =  

 \ HMGM²  

 Ý 
SRQSSTPS ³

²+
211

 (equality occurs when PS = ST)  é(i) 

 

O 

T 
Q 

P 
S 

R  

 Also GMAM²   Ý   ( )( )SRQS
SRQS

.
2

²
+

   Ý 
( )( ) SRQSSRQS +

²
42

 é(ii) 

 Using (i) and (ii)  Ý  
QRSRQSSTPS

4411
=

+
²+   é(iii) 

 Since PS= ST and QS = SR canôt occur simultaneously, therefore equality in (iii) is not possible.    

 Correct choice: (B) and (D) 
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*8. Let ( )11, yxP  and ( ) 0,0,, 2122 << yyyxQ , be the end points of the latus rectum of the ellipse 44 22 =+ yx . The 

equations of parabolas with latus rectum PQ are  

 (A) 33322 +=+ yx    (B) 33322 +=- yx   

 (C) 33322 -=+ yx   (D) 33322 -=- yx   

Sol.: According to given conditions, end points of L.R are ö
÷

õ
æ
ç

å
-

2

1
,3P  ö

÷

õ
æ
ç

å
--

2

1
,3Q  

 \Focus of parabola is ö
÷

õ
æ
ç

å
-

2

1
,0  and length of L.R = 32   Ý  

2

3
=a  

 Vertex of parabola are 
ö
ö

÷

õ

æ
æ

ç

å
+-

2

3

2

1
,0  or 

ö
ö

÷

õ

æ
æ

ç

å
--

2

3

2

1
,0  

 Hence equations of parabola are 
îý

î
ü

û

îí

î
ì

ë

ö
ö

÷

õ

æ
æ

ç

å
+--³-=

2

3

2

1

2

3
42 yx    Ý   33322 -=+ yx  

 or 
îý

î
ü

û

îí

î
ì

ë

ö
ö

÷

õ

æ
æ

ç

å
---³=

2

3

2

1

2

3
42 yx  Ý  33322 +=- yx    

 Correct choice: (B) and (C) 
 

9. Let ä
=

++
=

n

k

n
kknn

n
S

1
22

 and ä
-

=
++

=

1

0
22

n

k

n
kknn

n
T , for .....,3,2,1=n . Then  

 (A) 
33

p
<nS   (B) 

33

p
>nS  (C) 

33

p
<nT   (D) 

33

p
>nT   

Sol.:  

 

0 1/n 2/n 3/n 

n

n 1-
 

X 
1 

Y 

1 

Sn 

21

1

xx++
 

 

 

0 1/n 2/n 3/n 

n

n 1-
 

X 
1 

Y 

1 

21

1

xx++
 

Tn 

 

 nn T
xx

dx
S <

++
<ñ

1

0

21
   

 nn TS <
p

<
33

 

 Correct choice: (A) and (D) 
 

10. Let ()xf  be a non-constant twice differentiable function defined on ( )¤¤- ,  such that () ( )xfxf -= 1  and 0
4

1
=ö
÷

õ
æ
ç

å
¡f . 

Then,     

 (A) ()xf ¡¡  vanishes at least twice on [0, 1] (B) 0
2

1
=ö
÷

õ
æ
ç

å
¡f   

 (C) 0sin
2

1
21

21

=ö
÷

õ
æ
ç

å
+ñ

-

dxxxf   (D) () ( )ññ
pp -=

1

21

sinsin

21

0

1 dtetfdtetf tt   
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Sol.: () ( )xfxf -= 1      é(i) 

 Ý () ( ) 01 =-¡+¡ xfxf  Ý 0
2

1
=ö
÷

õ
æ
ç

å
¡f   é(ii)  

 Correct choice: (B) 

 Also given that 0
4

1
=ö
÷

õ
æ
ç

å
¡f   é(iii) 

 \  (ii) and (iii)  Ý   
4

1
 and 

2

1
 are two roots of () 0=¡xf  

 \ () 0=¡¡xf  will have at least one root between 
4

1
 and 

2

1
 

 Also from (i)  we get   ö
÷

õ
æ
ç

å
+=ö

÷

õ
æ
ç

å
- xfxf

2

1

2

1
 é(iv) 

 Ý ()xf  is symmetric about 
2

1
=x  

 \ ()xf ¡¡  will also have one root between 
2

1
 and 

4

3
. 

 Correct choice: (A) 

  

 dxxxfI sin
2

1
21

21

ñ
-

ö
÷

õ
æ
ç

å
+=  

  Let () xxfxg sin
2

1
ö
÷

õ
æ
ç

å
+=   Ý   ( ) ( ) xxfxxfxg sin

2

1
sin

2

1
ö
÷

õ
æ
ç

å
+-=-ö

÷

õ
æ
ç

å
-=-  [using (iv)] 

      = ()xg-  

  \ ()xg  is odd 

  Ý  I = 0  

 Correct choice: (C) 

 

 () ( ) dtetfdtetfI tt

ññ
pp -==

21

0

sinsin

21

0

1  [using (i)] 

  Let zt =-1  

  Ý   () () () ( ) dtetfdtetfdzezfdzezfI ttzz

ññññ
pppp -===-=

1

21

sinsin

1

21

sin

1

21

sin

21

1

1  

  Correct choice: (D) 

 \ Correct choice: (A), (B), (C) and (D) 
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SECTION ï III  
Reasoning Type 

 This section contains 4 reasoning type questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY 

ONE is correct.  
 

  

*11. Let f and g be real valued functions defined on interval ( )1,1-  such that ()xg ¡¡  is continuous, () () 00,00 =¡¸ gg , 

() 00 ¸¡¡g  and () () xxgxf sin= . 

 STATEMENT-1: () () ()0]cosec0cot[lim
0

fxgxxg
x

¡¡=-
­

. 

 and 

 STATEMENT-2: () ()00 gf =¡ .    

 (A) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is a correct explanation for 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 False, STATEMENT-2 is True.  

Sol.: () () () xxgxxgxf cossin +¡=¡   Ý  () () () ()00000 gggf =+³¡=¡ , thus statement-2 is correct. 

 Now, 
() ()

x

gxxg

x sin

0cos
lim

0

-

­
 

 =
() ()( ) () ()

x

gxxgxxgxxg

x sin

0sinsincos
lim

0

-¡-¡+

­
 =

() () ()
x

fxxgxf

x sin

0sin
lim

0

¡-¡-¡

­
 

 =
() ()( ) () () ()( )

()
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

¡-
¡-¡

=
¡-¡-¡

­­
xg

x

x
x

fxf

x

xxgfxf

xx sin

0
lim

sin

sin0
lim

00
= () () ()000 fgf ¡¡=¡-¡¡   

 Correct choice: (A) 
 

12. Consider three planes 1:,1: 21 -=-+=+- zyxPzyxP  and 233:3 =+- zyxP . Let 321 ,, LLL  be the lines of 

intersection of the planes 2P  and 33, PP  and 1P , and 1P  and 2P , respectively. 

 STATEMENT-1: At least two of the lines 21, LL  and 3L  are non ïparallel. 

 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 explanation for 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 False, STATEMENT-2 is True.  

Sol.: 1:,1: 21 -=-+=+- zyxPzyxP  and 233:3 =+- zyxP     

 Line 3L  is intersection of planes 1P  and 2P , then direction cosine of 3L  is  

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

 Line  is intersection of and , then direction cosine of  is  

 Family of planes passing through intersection of   and  is . If plane  satisfies  for any value 

of l, then these three planes pass through same point. 

  


