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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 9 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 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 III  contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions 

have to be answered. Each question has 4 choices (A), (B), (C) and (D), out of 

which only one is correct. 

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

Statements in the first column have to be matched with statements  in the second 

column. The answers to these questions have to be appropriately bubbled in the 

ORS as per the instructions given at the beginning of the section. 

 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 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.    

 3. For each question in Section III, 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.    

 4. For each question in Section IV, you will be awarded 6 marks if you darken. ALL the 

bubbles corresponding ONLY to the correct answer or awarded 1 mark each for correct 

bubbling of answer in any row. No negative mark will be awarded for an incorrectly 

bubbled answer.    
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SOLUTIONS TO IIT -JEE 2008  
MATHEMATICS : Paper -II (Code: 0)  

 

SECTION ï I  

Straight Objective Type 

 This section contains 9 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. A particle P starts from the point iz 210 += , where 1-=i . It moves first horizontally away from origin by 5 units and 

then vertically away from origin by 3 units to reach a point 1z . From 1z  the particle moves 2  units in the direction of the 

vector ji ĔĔ+  and then it moves through an angle 
2

p
 in anticlockwise direction on a circle with centre at origin, to reach a 

point 2z . The point 2z  is given by   

 (A) i76+   (B) i67+-  (C) i67+  (D) i76+-   

Sol.:  22

67

p=
+

ie
i

z
 

 iz 762 +-=  

 Correct choice: (D) 

 

 z2=ï6+7i 

z1=(6+5i) 

7 + 6i 

6 + 2i 5 units 

(1+2i) 

p/2 

 

2. Let the function ( ) ö
÷

õ
æ
ç

å pp
-­¤¤-

2
,

2
,:g  be given by () ( )

2
tan2 1 p

-= - ueug . Then, g is 

 (A) even and is strictly increasing in ( )¤,0  

  (B) odd and is strictly decreasing in ( )¤-¤,  

 (C) odd and is strictly increasing in ( )¤-¤,  

 (D) neither even nor odd, but is strictly increasing in ( )¤-¤,   

Sol.: () ( )
2

tan2 1 p
-= - ueug  

 () 0
1

2

2
>

+
=¡

u

u

e

e
ug    Ý  ()ug  is increasing function  

 ( ) ( )
2

tan2 1 p
-=- -- ueug  = ( )

2
tan

2
2

2
cot2 11 p

-ö
÷

õ
æ
ç

å
-
p

=
p
- -- uu ee  = ()ugeu -=-

p -1tan2
2

 

 ()ug  is odd function.  

 Correct choice: (C) 

 

*3. Consider a branch of the hyperbola 0624222 22 =---- yxyx  with vertex at the point A. Let B be one of the end 

points of its latus rectum. If C is the focus of the hyperbola nearest to the point A, then the area of the triangle ABC is 

 (A) 
3

2
1-   (B) 1

2

3
-  (C) 

3

2
1+  (D) 1

2

3
+   

Sol.: 
( ) ( )

1
2

2

4

2
22

=
+

-
- yx

;   
2

3
,2,2 === eba  

 Area of ( ) 1
2

3
1

2

-=³-
2

1
=D

a

b
ea  

 Correct choice: (B) 
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4. The area of the region between the curves 
x

x
y

cos

sin1+
= and 

x

x
y

cos

sin1-
=  bounded by the lines x = 0 and 

4

p
=x  is 

 (A) 

( )
dt

tt

t

22

12

0 11 -+
ñ
-

   (B) 

( )
dt

tt

t

22

12

0 11

4

-+
ñ
-

  

 (C) 

( )
dt

tt

t

22

12

0 11

4

-+
ñ
+

  (D) 

( )
dt

tt

t

22

12

0 11 -+
ñ
+

  

 

 

Sol.: 
( )
( )

( )
( )

dx
x

x

x

x
dx

x

x

x

x

ö
ö

÷

õ

æ
æ

ç

å

+

-
-

-

+
=

ö
ö

÷

õ

æ
æ

ç

å -
-

+

ññ
pp

2tan1

2tan1

2tan1

12tan

cos

sin1

cos

sin1
4

0

4

0

 

 =
( )

( )
dtdx

x
t

x
dx

x

x
=ö

÷

õ
æ
ç

å
=ö
÷

õ
æ
ç

å

-
ñ
p

2
sec

2

1
;

2
tan

2tan1

2tan2 2

4

0
2

 

 =

( ) 22

12

0 11

4

tt

dtt

-+
ñ
-

 

 Correct choice: (B) 

 

*5. Consider three points ( )( ) ( )( )ba-b=b-a-b-= sin,cos,cos,sin QP  and ( ) ( )( )q-bq+a-b= sin,cosR , where 

4
,,0

p
<qba< . Then  

 (A) P lies on the line segment RQ   (B) Q lies on the line segment PR 

 (C) R lies on the line segment QP  (D) P, Q, R are non-collinear  

Sol.: Consider ( ) ( ) ( )
( )q-bbb-

q+a-ba-ba-b-=D

sinsincos

coscossin

111

.  Now, ( )q+q-­ cossin 2133 CCCC  

 

( )
( ) ( )

0sincos

0cossin

cossin111

bb-

a-ba-b-

q+q-

=D  = ( )( ) ( )( ) 02coscossin1 ¸a-bq+q-  

 Ý Points are non collinear. 

 Correct choice: (D) 

 

6. An experiment has 10 equally likely outcomes. Let A and B be two non-empty events of the experiment. If A consists of 4 

outcomes, the number of outcomes that B must have so that A and B are independent, is  
 (A) 2, 4 or 8  (B) 3, 6 or 9 (C) 4 or 8 (D) 5 or 10  

Sol.: Given that () () 4;10 == AnSn  

 For independent event 
( )
()

()
()

()
()Sn

Bn

Sn

An

Sn

BAn
³=

Æ
  

 Ý  ()( ) ()()BnAnBAnSn .. =Æ  

   ( ) ()BnBAn .410 =Æ  

  Ý ( ) ()BnBAn .2.5 =Æ    

 Ý ()Bn  can be only 5 or 10  (( ) ()BnBAn ,Æ  being integers) 

 Correct choice: (D) 
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7. Let two non-collinear unit vectors aĔ and bĔ form an acute angle. A point P moves so that at any time t the position vector 

OP  (where O is the origin) is given by tbta sinĔcosĔ + . When P is farthest from origin O, let M be the length of OP and uĔ 

be the unit vector along OP . Then  

 (A) 
ba

ba
u

ĔĔ

ĔĔ
Ĕ

+

+
=  and ( )2

1

Ĕ.Ĕ1 baM +=   (B) 
ba

ba
u

ĔĔ

ĔĔ
Ĕ

-

-
=  and ( )2

1

Ĕ.Ĕ1 baM +=  

 (C) 
ba

ba
u

ĔĔ

ĔĔ
Ĕ

+

+
=  and ( )2

1

Ĕ.Ĕ21 baM +=  (D) 
ba

ba
u

ĔĔ

ĔĔ
Ĕ

-

-
=  and ( )2

1

Ĕ.Ĕ21 baM +=   

Sol.: 

max

Ĕ
Ø

=OPu ;  tbtaOP sinĔcosĔ +=  

 ttbattOP cossinĔ.Ĕ2cossin 22
2

++=   

 baOP Ĕ.Ĕ1

max

+=
Ø

 

 Maximum occurs when 
2

1
cossin == tt  i.e., 

2

ĔĔ ba+
. Hence unit vector along this is 

ba

ba

ĔĔ

ĔĔ

+

+
 

 Correct choice: (A) 

 

8. Let ññ ++
=

++
=

--

-

dx
ee

e
Jdx

ee

e
I

xx

x

xx

x

1
,

1 2424
. Then, for an arbitrary constant C, the value of IJ-  equals 

 (A) C
ee

ee

xx

xx

+
ö
ö

÷

õ

æ
æ

ç

å

++

+-

1

1
log

2

1

24

24

   (B) C
ee

ee

xx

xx

+
ö
ö

÷

õ

æ
æ

ç

å

+-

++

1

1
log

2

1

2

2

  

 (C) C
ee

ee

xx

xx

+
ö
ö

÷

õ

æ
æ

ç

å

++

+-

1

1
log

2

1

2

2

  (D) C
ee

ee

xx

xx

+
ö
ö

÷

õ

æ
æ

ç

å

+-

++

1

1
log

2

1

24

24

  

Sol.: )(Let
124

3

tedx
ee

ee
IJ x

xx

xx

=
++

-
=- ñ  

   
( )
ñ ñ

-ö
÷

õ
æ
ç

å
+

öö
÷

õ
ææ
ç

å
-

=
++

-
=

1
1

1
1

1

1
2

2

24

2

t
t

dt
t

dt
tt

t
;  let dudt

t
u

t
t =öö

÷

õ
ææ
ç

å
-=+

2

1
1;

1
 

 C
ee

ee
C

e
e

e
e

u

u

u

du
xx

xx

x

x

x

x

+
ö
ö

÷

õ

æ
æ

ç

å

++

+-
=+

++

-+

=
+

-
=

-ñ 1

1
ln

2

1

1
1

1
1

ln
2

1

1

1
ln

2

1

1 2

2

2  

 Correct choice: (C) 

 
 

9. Let () ()xfxg log=  where ()xf  is a twice differentiable positive function on ( )¤,0  such that ( ) ()xxfxf =+1 . Then, for 

......,,3,2,1=N  ö
÷

õ
æ
ç

å
¡¡-ö

÷

õ
æ
ç

å
+¡¡

2

1

2

1
gNg = 

 (A) 
( )îý

î
ü
û

îí

î
ì
ë

-
++++-

2
12

1
......

25

1

9

1
14

N
  (B) 

( )îý

î
ü
û

îí

î
ì
ë

-
++++

2
12

1
......

25

1

9

1
14

N
 

 (C) 
( )îý

î
ü
û

îí

î
ì
ë

+
++++-

2
12

1
......

25

1

9

1
14

N
 (D) 

( )îý

î
ü
û

îí

î
ì
ë

+
++++

2
12

1
......

25

1

9

1
14

N
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Sol.: ()
()

()xf
xf

xg ¡=¡ .
1

 and ( ) ()xfxxf lnln1ln +=+  

 
( )
( )

()
() xxf

xf

xf

xf 1

1

1
=

¡
-

+

+¡
 

 ( ) ()
x

xgxg
1

1 =¡-+¡  

 ( ) ()
2

1
'1'

x
xgxg -=¡-+¡  

 
( )221

1

2

1

2

3
-=ö

÷

õ
æ
ç

å
¡¡-ö

÷

õ
æ
ç

å
¡¡ gg  

 
( )223

1

2

3

2

5
-=ö

÷

õ
æ
ç

å
¡¡-ö

÷

õ
æ
ç

å
¡¡ gg  

 é é é 

 é é é 

 
2

2

1

1

2

1

2

1

ö
÷

õ
æ
ç

å
-

-=ö
÷

õ
æ
ç

å
-¡-ö

÷

õ
æ
ç

å
+¡¡

N

NgNg  

 Adding them all 

 =
( )ù

ù

ú

ø

é
é

ê

è

-
+++-

2
12

1

25

1

9

1

1

1
4

N
  

 Correct choice: (A) 
 

SECTION ï II  
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.  
 

 
 

*10. Suppose four distinct positive numbers 4321 ,,, aaaa  are in G.P. Let 32321211 ,, abbabbab +=+==  and 

434 abb += .  

 STATEMENT-1: The numbers 4321 ,,, bbbb  are neither in A.P. nor in G.P. 

 and 

 STATEMENT-2: The numbers 4321 ,,, bbbb  are in H.P. 

 (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.: Let 2
1312 .,. raaraa ==  and 3

14 .raa = , where 0̧r  and 1 

 Thus ( ) ( )2
131211 1,1, rrabrabab ++=+==  and ( )32

14 1 rrrab +++=  

 Now 
( )

( )
¸=

-

-
=

---+

--
=

-

-

rr

r

rrra

ra

bb

bb 1

11

11

22
1

1

32

21

î
î
î

í

î
î
î

ì

ë

Ý

Ý

Ý

.P.Haformnotdo,,

.P.Ganformnotdo,,

.P.Aanformnotdo,,

321
3

1

321
2

1

321
1

1

bbb
b

b

bbb
b

b

bbb
b

b

 

 Correct choice: (C) 
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*11. Let a, b, c, p, q be real numbers. Suppose a, b are the roots of the equation 022 =++ qpxx  and 
b

1
a,  are the roots of the 

equation 022 =++ cbxax , where }1,0,1{2 -Îb . 

 STATEMENT-1:  ( )( )022 ²-- acbqp . 

 and 

 STATEMENT-2:  pab¸  or qac¸ . 

 (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.: 
( )

1,12 -¸=
ba

ab
=b

c

aq
 and 0 

 None of a and q can be zero and caqcaq -̧¸ ,  

 Since a is the common root, hence  

 022 =+a+a qp  é(i) and 022 =+a+a cba  é(ii) 

 From equation (i) and (ii)  Ý  ( ) ( ) 02 =-+a- caqbap  

 For a definite value of a, 0̧-bap ;  \  bap¸ . i.e., statement-2 is correct. 

 Since nature of a and b is not given and a, b, c, p, q, RÍ . It means a and b both will be real simultaneously or non-real 

simultaneously. 

 Therefore discriminants of both given equation will be of same sign. 

 0. 21 ²DD  

 ( )( ) 04.4 22 ²-- acbqp    Ý  ( )( )022 ²-- acbqp  

 \ Statement-1 is also correct, which can not be explained by statement-2. 

 Correct choice: (B) 
 

*12. Consider 0332:;0332: 21 =+++=-++ pyxLpyxL , where p is a real number, and 030106: 22 =+-++ yxyxC . 

 STATEMENT-1: If line 1L  is a chord of circle C, then line 2L  is not always a diameter of circle C. 

 and 

 STATEMENT-2: If line 1L  is a diameter of circle C, then line 2L  is not a chord of circle C.  

 (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.: Centre of the circle is ( )5,3-  

 Radius, r = 2   

 Distance between the given lines r<º 8.1
13

6
 (greatest limiting distance between a diameter and a chord) 

 Correct choice: (C) 
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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 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.: .  At   Ý    

  

 Ý  Ý      

 Correct choice: (C) 

 

 

SECTION - III  
Linked Comprehension Type 

 This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be answered. Each 

question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE  is correct. 
 

 
 

Paragraph for Question Nos. 14 to 16 

 Consider the function  defined by . 

 

14. Which of the following is true?   

 (A)   (B)   

 (C)   (D)   

Sol.:  

  

   Ý    é(i) 

 From  in equation (i) Ý       é(ii)  

 From  in equation (i) Ý       é(iii)  

 Adding equation (ii) and (iii)  Ý    

 Correct choice: (A) 

 


