
Note: In case of any correction in the test paper please
mail to  within 2 days.dlpcorrections@allen.ac.in
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Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.

  

1. Immediately fill in the particulars on this page of

the Test Booklet with Blue/Black Ball Point Pen.

Use of pencil is strictly prohibited.

2. The candidates should not write their Form Number

anywhere else (except in the specified space) on

the Test Booklet/Answer Sheet.

3. The test is of 3 hours duration.

4. The Test Booklet consists of 90 questions. The

maximum marks are 360.

5. There are three parts in the question paper.

The distribution of marks subjectwise in each part

is as under for each correct response.

Part  A–Mathematics(120 marks) – 30 Questions.

Questions No. 1 to 30 carry 4 marks each = 120 Marks

Part B – Physics (120 marks) – 30 Questions.

Questions No. 31 to 60 carry 4 marks each =120 Marks

Part C – Chemistry (120 marks) – 30 Questions.

Questions No. 61 to 90 carry 4 marks each = 120 Marks

6. One Fourth mark will be deducted for indicated

incorrect response of  each question.

No deduction from the total score will be made

if no response is indicated for an item in the Answer

Sheet.

7. Use Blue/Black Ball Point Pen only for writting

particulars/marking responses on Side–1 and

Side–2 of the Answer Sheet. Use of pencil is

strictly prohibited.

8. No candidate is allowed to carry any textual

material, printed or written, bits of papers, pager,

mobile phone any electronic device etc, except the

Identity Card inside the examination hall/room.

9. Rough work is to be done on the space provided

for this purpose in the Test Booklet only.

10. On completion of the test, the candidate must hand
over the Answer Sheet to the invigilator on duty in
the Room/Hall. However, the candidate are
allowed to take away this Test Booklet with
them.

11. Do not fold or make any stray marks on the

Answer Sheet.

INSTRUCTIONS

Do not open this Test Booklet until you are asked to do so/

Your Target is to secure Good Rank in JEE 2013

1. 



2. 



3. 3
4. 90360


5. 


A –  120– 30 
1304= 120
B –   120– 30 
31604= 120
C –   120– 30 
61904= 120

6.  





7.  -1-2





8. 





9.  


10. 



       

11.              
 



Time : 3 Hours Maximum Marks : 360
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SPACE FOR ROUGH WORK

MAJOR TEST
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1. If z
1
, z

2
 are non zero complex number and

| z
1
 + z

2
| = | z

1
|– | z

2
| then 1

2

z

z
 is :-

(1) purely positive real number

(2) purely negative real number

(3) purely imaginary number

(4) None

2. If z be complex number such that the equation

|z–a2| + |z + 2a| = 3 always represents an ellipse

then range of a where (a  R) is :-

(1) (1, 2 ) (2) [1, 3 ]

(3) (–3, 1) (4) None

3. Four married couples decide to form a committe

of four members. The number of different

committees that can be formed in which no couple

finds a places is :-

(1) 10 (2) 12 (3) 14 (4) 16

4. Two friends A and B have equal number of

daughters. There are three cinema tickets which

are to be distributed among the daughters of

A & B. The probability that all the tickets go to

daughters of A is 
1

20
 then number of daughters

each of them are having:-

(1) 4 (2) 5 (3) 6 (4) 3

1.  z
1
, z

2
           

| z
1
 + z

2
| = | z

1
|– | z

2
|  1

2

z

z
  :-

(1) 
(2) 
(3) 
(4) 

2.  z        
|z–a2| + |z + 2a| = 3  
a(a  R) :-

(1) (1, 2 ) (2) [1, 3 ]

(3) (–3, 1) (4) 

3. 

 

   

(1) 10 (2) 12 (3) 14 (4) 16

4. A  B 
  3 A  B 
A 

1

20
            

 :-

(1) 4 (2) 5 (3) 6 (4) 3

PART A - MATHEMATICS

BEWARE OF NEGATIVE MARKING

HAVE CONTROL  HAVE PATIENCE  HAVE CONFIDENCE  100% SUCCESS
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5. If ,    are two value of  satisfying the

sec2  + p tan  + q = 1, then tan( + ) is equal

to :-

(1) 
q

p 1 (2) 
p

q 1 (3) 
q

p 1 (4) 
p

q 1

6. If S
1
, S

2
 and S

3
 denote the sum of first n

1
, n

2
 and

n
3
 terms respectively of an AP, then

31 2
2 3 3 1 1 2

1 2 3

SS S
(n n ) (n n ) (n n )

n n n
    

is equal to :-

(1) 0 (2) 1       (3) S
1
S

2
S

3
(4) n

1
n

2
n

3

7. The value of

n–1C
0
.nC

2
 + n–1C

1
.nC

3
 + n–1C

2
.nC

4
 + .....+n–1C

n–2
.nC

n 
is:-

(1) 2nC
n–2

(2) 2n–1C
n

(3) 2n–1C
n–2

(3) 2n–1C
n+3

8. If the matrices, A, B,(A + B) are non-singular then

[A(A + B)–1B]–1 is equal to :-

(1) A + B (2) A–1 + B–1

(3) A(A + B)–1 (4) B(A + B)–1

9. If (x
1
–x

2
)2 + (y

1
–y

2
)2 = a2; (x

2
–x

3
)2 + (y

2
–y

3
)2 = b2;

(x
3
–x

1
)2 + (y

3
–y

1
)2 = c2 and  

2

1 1

2 2

3 3

x y 1

x y 1

x y 1

=

(a + b + c) (b + c – a) (c + a – b) (a + b – c) then

the value of  is :-

(1) 1 (2) 2 (3) 4 (4) 8

5.  ,              
sec2  + p tan  + q = 1   
tan( + )  :-

(1) 
q

p 1 (2) 
p

q 1 (3) 
q

p 1 (4) 
p

q 1

6. n
1
, n

2
 n

3
 

S
1
, S

2
 S

3
 

31 2
2 3 3 1 1 2

1 2 3

SS S
(n n ) (n n ) (n n )

n n n
    


(1) 0 (2) 1 (3) S

1
S

2
S

3
(4) n

1
n

2
n

3

7. n–1C
0
.nC

2
 + n–1C

1
.nC

3
 + n–1C

2
.nC

4
 + .....+n–1C

n–2
.nC

n 




(1) 2nC
n–2

(2) 2n–1C
n

(3) 2n–1C
n–2

(3) 2n–1C
n+3

8.   A, B, (A + B)     
[A(A + B)–1B]–1 
(1) A + B (2) A–1 + B–1

(3) A(A + B)–1 (4) B(A + B)–1

9.  (x
1
–x

2
)2 + (y

1
–y

2
)2 = a2; (x

2
–x

3
)2 + (y

2
–y

3
)2 = b2; (x

3
–

x
1
)2 + (y

3
–y

1
)2 = c2     

2

1 1

2 2

3 3

x y 1

x y 1

x y 1

 =

(a + b + c) (b + c – a) (c + a – b) (a + b – c) 
 :-
(1) 1 (2) 2 (3) 4 (4) 8
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10. If two different tangents of y2 = 4x are the normals

to x2 = 4by then :-

(1) |b| > 
1

2 2
(2) |b| < 

1

2 2

(3) |b| > 
1

2
(4) |b| < 

1

2

11. If a


= x î + (x – 1) ĵ + k̂  and b


= (x + 1) î + ĵ + a k̂

always make an acute angle with each other for

every value of x R, then-

(1) a (–, 2) (2) a (2, )

(3) a (–, 1) (4) a  (1, )

12. The radius of the circle passing through the

point (8, –3) and touching the curve

x2 + 4y2 = 25 at (3,2) is-

(1) 43 (2) 58

(3) 65 (4) 73

13. The plane 2x + y + z = 5 contains the line -

(1) 
x 1 y 1 z 2

2 3 2

  
 

 

(2) 
x 1 y 2 z 5

2 1 2

  
 

 

(3) 
x 1 y 2 z 5

2 1 1

  
 



(4) 
x 2 y 2 z 1

1 1 1

  
 

 

10.  y2 = 4x 
x2 = 4by  :-

(1) |b| > 
1

2 2
(2) |b| < 

1

2 2

(3) |b| > 
1

2
(4) |b| < 

1

2

11. x R a


= x î + (x – 1) ĵ + k̂

 b


= (x + 1) î + ĵ + a k̂  
 -
(1) a (–, 2) (2) a (2, )

(3) a (–, 1) (4) a  (1, )

12. (8, –3) x2 + 4y2 = 25

(3,2) -

(1) 43 (2) 58

(3) 65 (4) 73

13. 2x + y + z = 5 -

(1) 
x 1 y 1 z 2

2 3 2

  
 

 

(2) 
x 1 y 2 z 5

2 1 2

  
 

 

(3) 
x 1 y 2 z 5

2 1 1

  
 



(4) 
x 2 y 2 z 1

1 1 1

  
 

 
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14. The volume of the tetrahedron whose vertices are

the points î , ˆ ˆi j , ˆ ˆ ˆi j k   and ˆ ˆ ˆ2i 3 j k   is

1/6 units. Then, the values of :-

(1) no value (2) is 7

(3) is –1 (4) is any real value

15. sin(log x) dx 
(1) x{sin(log x) + log(cosx)} + c

(2)  
x

{cos(logx) sin(logx)} c
2

(3)  
x

{sin(logx) cos(logx)} c
2

(4) None of these

16. Area bounded by the curves x = – 4y2 and

x = 1 – 5y2 is

(1) 3/4 (2) 4/3

(3) 4 (4) 3

17. The differential equation 
21 ydy

dx y




determine a family of circles with

(1) variable radii and a fixed centre at (0, 1)

(2) variable radii and a fixed centre at (0, –1)

(3) fixed radius 1 and variable centres along the

x-axis

(4) fixed radius 1 and variable centres along the

y-axis

14.  î , ˆ ˆi j , ˆ ˆ ˆi j k   

ˆ ˆ ˆ2i 3 j k   1/6   


(1)   (2) 7

(3) –1 (4) 

15. sin(log x) dx 
(1) x{sin(log x) + log(cosx)} + c

(2)  
x

{cos(logx) sin(logx)} c
2

(3)  
x

{sin(logx) cos(logx)} c
2

(4) 
16. x = – 4y2  x = 1 – 5y2 

(1) 3/4 (2) 4/3

(3) 4 (4) 3

17. 
21 ydy

dx y


  

 

(1) (0, 1) 

(2)  (0, –1)

(3) 1 x-

(4) 1 y-

   
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18. The relation R in R of real numbers; defined

as R = {(a, b) : a  b3} ; then R is

(1) Reflexive

(2) Symmetric

(3) Transitive

(4) neither reflexive nor symmetric nor transitive

19. Total number of solutions of the equation

cos x cos 2x cos 3x = 1/4 in interval [0, ] is equal

to :-

(1) 4 (2) 6 (3) 8 (4) None

20. If A, B and C are the angle of plane triangle and

tan A/2 = 1/3, tan B/2 = 2/3 then tan C/2 is equal

to :-

(1) 7/9 (2) 2/9 (3) 1/3 (4) 2/3

21. The graphs y = 2x3 – 4x + 2 and y = x3 + 2x – 1 intersect

in exactly 3 distinct points. The slope of the

line passing through two of these points is :-

(1) 4 (2) 6

(3) 8 (4) Not unique

22. If f(x) = x3 + ex/2 and g(x) = f–1(x) then the value

of g'(1) is : -

(1) 1 (2) 2

(3) 3 (4) Data is not correct

23.
x
Lim


 

–1

x

–1

cot ( x 1 – x)

2x 1
sec

x – 1



   
  
   

 is equal to : -

(1) 1 (2) 0

(3) /2 (4) Non existent

18. R, R 
R = {(a, b) : a b3} R 
(1) 
(2) 
(3) 
(4) 

19. cos x cos 2x cos 3x = 1/4 

[0, ] 

(1) 4 (2) 6 (3) 8 (4) 

20.  A, B C        
tan A/2 = 1/3, tan B/2 = 2/3 tan C/2 

(1) 7/9 (2) 2/9 (3) 1/3 (4) 2/3

21. y = 2x3 – 4x + 2 y = x3 + 2x – 1 3
2 
 : -

(1) 4 (2) 6

(3) 8 (4) 
22.  f(x) = x3 + ex/2  g(x) = f–1(x) g'(1) 

 : -
(1) 1 (2) 2

(3) 3 (4) 

23.
x
Lim


 

–1

x

–1

cot ( x 1 – x)

2x 1
sec

x – 1



   
  
   

 is equal to : -

(1) 1 (2) 0

(3) /2 (4) 
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24. Points of coutinuity of the function

f(x) = 
6x 

  
 cos

3x 
  

 where [·] denotes integer

function : -

(1) 
6


(2) 

4


(3) 

3


(4) 

2



25. Let A be non empty subset of N consider the

following statement

"All number x  A are divisible by 3 and 5 both"

then negation of the statement will be

(1) All numbers are neither divisible by 5 nor 3

(2) There exists a number x  A such that x is

neither divisible by 5 nor 3.

(3) There exists a number x  A such that x is

not divisible by 5 or 3

(4) None of these

26. Statement - 1: For each natural number

n,(n + 1)7 – n7 –1 is divisible by 7.

Statement - 2: For each natural number n, n7 – n is

divisible by 7.

(1) Statement-1 is false, statement-2 is true.

(2) Statement-1  i s  tr u e ,  s t a tem en t -2  i s

true; Statement-2 is correct explanation

for statement-1.

(3) Statement-1 is true,  statement-2 is true;

Statement-2 is not a correct explanation for

statement-1.

(4) Statement-1 is true, statement-2 is false.

24. f(x) = 
6x 

  
 cos

3x 
  

 

[·]  : -

(1) 
6


(2) 

4


(3) 

3


(4) 

2



25. A,N 

" x  A , 3  5 

(1) 5  3 
(2)  x  A   
5  3   

(3)  x  A x, 3 
5 

(4) 

26.  - 1 : n  

(n + 1)7 – n7 – 1, 7  

 - 2 : n n7 – n, 7 



(1) -1 -2 

(2) -1 -2   -2,

 -1 

(3) -1 -2   -2,

 -1   

(4) -1 -2 
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27. Statement–1 : If Ar = 
r r 1

r 1 r

 
 

 
, where r is

a natural number, then |A1| + |A2| +....+|A2013| =

(2013)2.

Statement–2 : If A is a matrix of order 3 and |A|

= 2 then |Adj A| = 22.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

28. Statement–1 : If lines r a b and r c d     
    

intersect then a c b d  
  

 = 0

Statement–2 : If vectors A,B,C
 

 are coplanar then

A B C  
 

 = 0

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

27. –1 :  Ar = 
r r 1

r 1 r

 
 

 
, r 

 |A1| + |A2| +....+|A2013| = (2013)2.

–2 : A      

|A| = 2  |Adj A| = 22.

(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 

28.  –1 :       r a b r c d     
    


 a c b d  
  

 = 0

–2 :   A,B,C
 

   

A B C  
 

 = 0

(1) -1 -2 -2, -1 

 

(2) -1 -2  

(3) -1 -2 

(4) -1   -2   -2,

 -1 

        
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29. Statement–1 : Let F(x) = 
3

2

x

e
x

log t dt (x 0)

then F'(x) = (9x2 – 4x) logex

Statement–2 : If F(x) = 
(x)

u(x)
g(t) dt,



  then

F'(x)= g((x)).'(x) – g(u(x)).u'(x)

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1

(2) Statement–1 is false, Statement–2 is true

(3) Statement–1 is true, Statement–2 is false

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1

30. Let g : R  R defined by g(x) = {ex}. where {x}

denotes farctional part function : -

Statement–1 : g(x) is periodic function

Statement–2 : {x} is periodic function

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

29. –1 : F(x) = 
3

2

x

e
x

log t dt (x 0)  

F'(x) = (9x2 – 4x) logex

 –2 :  F(x) = 
(x)

u(x)
g(t) dt,



  

F'(x)= g((x))'(x) – g(u(x)).u'(x)

(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 

30.  g : R  R g(x) = {ex} {x} 
 : -

–1 : g(x) 

–2 : {x} 

(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 
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31. Pressure versus temperature graphs of an ideal

gas are as shown in figure. Choose the wrong

statement:-

P

T
(i)

   

P

T
(ii)

 

P

T
(iii)

(1) Density of gas is increasing in graph (i)

(2) Density of gas is decreasing in graph (ii)

(3) Density of gas is constant in graph (iii)

(4) None of these

32. If pressure of CO
2
 (real gas) in a container is

a given by P = 2

RT a

2V b 4V



then mass of the

gas in container is :-

(1) 11 g (2) 22 g

(3) 33 g (4) 44 g

33. One mole of a monoatomic ideal gas is mixed with

one mole of diatomic ideal gas. The molar specific

heat of the mixture at constant volume is :-

(1) 8 (2) 3/2 R

(3) 2R (4) 2.5 R

34. How many times a diatomic gas should be

expanded adiabaticallyso as to reduce the root

mean square velocity to half :-

(1) 64 (2) 32 (3) 16 (4) 8

31. -
:-

P

T
(i)

   

P

T
(ii)

 

P

T
(iii)


(1) (i) 
(2) (ii) 
(3) (iii) 
(4) 

32.    CO
2
 () 

P = 2

RT a

2V b 4V





:-
(1) 11 g (2) 22 g

(3) 33 g (4) 44 g

33. 

:-
(1) 8 (2) 3/2 R

(3) 2R (4) 2.5 R

34. 

:-

(1) 64 (2) 32 (3) 16 (4) 8

PART B - PHYSICS
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35. A cannon fires a shell from one foot of hill at



5
 radian, to hit other foot of hill. But it just

strike top of hill. At what angle it should fire

shell to successfully hit other foot of hill :-

(1) 
3

10


(2) 

7

6


(3) 

2

3


(4) 

4



36. A particle travel under constant angular
acceleration on circle of radius r. Which of the
following equation with usual notations is

invalid for given condition :

(1) 2
1

1
t t

2
    
  

(2) 2 1 t    
  

(3) 
2 2

tv u 2 a r  
 

(4) None of above

37. Position- time curves for two students A and B

is shown for their walk between school and their

houses on same straight road. Find correct

sentences :-

School Time

Position

house of A
house of B

(a) Both leave school at same time

(b) A reach house late

(c) B travel longer distance

(d) B haults at a shop for purchasing

(1) a, b, d (2) b, c, d

(3) a, c, d (4) a, b, c

35. 


5
 radian 



            
:-

(1) 
3

10


(2) 

7

6


(3) 

2

3


(4) 

4



36. r 

 



(1) 2
1

1
t t

2
    
  

(2) 2 1 t    
  

(3) 
2 2

tv u 2 a r  
 

(4) 

37. A  B 
-
:-

School Time

Position

house of A
house of B

(a) 
(b) A 
(c) B 
(d) B 
(1) a, b, d (2) b, c, d

(3) a, c, d (4) a, b, c
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38. Three particles A, B & C of equal mass move

with speed V as shown to strike at centroid of

equilateral triangle after collision. A comes to

rest & B retraces its path with speed V. speed

of C after collision is :-

A

B C

(1) 2V (2) V (3) V/3 (4) None

39. A block is attached to a spring as     

shown and very-very gradually

lowered so that finally spring

expands by "d". If same block is

attached to spring & released

suddenly then maximum

expansion in spring will be :-

(1) d (2) 2d (3) 3d (4) 4d

40. An inclined plane makes an angle of 30º with

the horizontal. A solid sphere rolling down this

inclined plane from rest without slipping has a

linear acceleration equal to :-

(1)
g

3
(2) 

2g

3

(3) 
5g

7
(4) 

5g

14

38. A, B  C 

V 

A B 

V C :-

A

B C

(1) 2V (2) V (3) V/3 (4)
39. 



"d" 



:-

(1) d (2) 2d (3) 3d (4) 4d

40. 30º 



:-

(1)
g

3
(2) 

2g

3

(3) 
5g

7
(4) 

5g

14

      
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41. Periodic time of a satellite revolving above

Earth's surface at a height equal to R,
[R-Radius of Earth, g-acceleration due to

gravity at Earth's surface] :-

(1) 
2R

2
g

 (2) 
R

4 2
g



(3) 
R

2
g

 (4) 
R

8
g



42. A cylindrical vessel of 90 cm height is kept filled

upto the brim. It has four holes 1, 2, 3, 4 which are

respectively at heights of 20 cm, 30 cm, 45 cm and

50 cm from the horizontal floor PQ. The water falling

at the maximum horizontal distance from the vessel

comes from  : -

(1) Hole number 4

(2) Hole number 3  
4

3

2

1
P Q

(3) Hole number 2

(4) Hole number 1

43. Two soap bubbles of radii r
1
 and r

2
 equal to 4

cm and 5 cm respectively are in contact with

each other externally. Then the radius of

curvature of a common surface S
1
S

2
 (shown in

figure). Will be : -

(1) 4 cm

(2) 20 cm 5cm

S2

S1

4cm

(3) 5 cm

(4) 4.5 cm

41. R 



(R-g-)

(1) 
2R

2
g

 (2) 
R

4 2
g



(3) 
R

2
g

 (4) 
R

8
g



42. 90 cm 

1, 2, 3, 4 PQ 20 cm,

30 cm, 45 cm  50 cm    

 : -

(1)  4

(2)  3      4

3

2

1
P Q

(3)  2

(4)  1

43. r
1
  r

2
 4 cm

 5 cm S
1
S

2 


() 

 : -

(1) 4 cm

(2) 20 cm 5cm

S2

S1

4cm

(3) 5 cm

(4) 4.5 cm
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44. A particle executes S.H.M. with a period of

6 second and amplitude of 3 cm. Its maximum

speed in cm/s is : -

(1) /2 (2) 

(3) 2 (4) 3

45. An infinite ladder network of resistance is

constructed with 1 and 2 resistances then

what is the current that passes through the

resistance 2 connected between A and B.

1 1 1

6V 2 2 2

A

B

(1)  1A (2) 1.5 A

(3) 2 A (4) 3A

46. In the circuit below, each battery is of 5V and

has an internal resistance of 0.2, then reading

in the ideal voltmeter V is :-

V

(1) 0 V (2) 12 V

(3) 13.4 V (4) 15 V

44. 6 

3 -

(1) /2 (2) 

(3) 2 (4) 3

45. 1  2

A B 2 



1 1 1

6V 2 2 2

A

B

(1)  1A (2) 1.5 A

(3) 2 A (4) 3A

46.        5V  
 0.2      V 
  :-

V

(1) 0 V (2) 12 V

(3) 13.4 V (4) 15 V
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47. Consider a system of six charges q, –q, q, –q,

q, –q are placed at points A, B, C, D, E and F

in given order as shown in figure then which

statement is wrong :-

A

F C

D

E

B

45°

O

(1) Force on the charge q
0
 placed at the centre

O is towards the point B.

(2) Potential energy of the charge q
0
 at the

centre O is zero

(3) Potential at the center O is zero

(4) None of the above

48. In the given dig. Find work done by the

electric field in moving a point charge q a

distance r(r < d) from large metallic A to B

making an angle 
4


from x-direction :-

d
A B

+2 +

y

x

(1)
0

q d

2



 (2) 
0

q d

2



 (3) 
0

q d

   (4) 
0

2 qd



47.  q, –q, q, –q, q, –q A,

B, C, D, E  F 

:-

A

F C

D

E

B

45°

O

(1)  O q
0
 B 



(2)  O q
0
 

(3)  O 

(4) 
48.   q  

A  B x-
4


r(r < d) 

:-
d

A B

+2 +

y

x

(1)
0

q d

2



 (2) 
0

q d

2



 (3) 
0

q d

   (4) 
0

2 qd


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49. The resistance per unit length of the wire is

, and magnetic field is increasing at constant

rate K. What is value of induced in smaller loop

(1)


K(a + b)
2

(2) 
K(a )

2
b

(3) Zero (4) 


K(a – b)

50. Infinite number of straight wires each carrying

current I are equally placed as shown in the

figure. Adjacent wires have current in opposite

direction. Net magnetic field at point P is

a

a

P 1 2 3 4 5
300

300

y

x

z



(1) 
0I n2

k̂
4 3a






(2) 

0I n4
k̂

4 3a







(3)  0I n4
k̂

4 3a







(4) zero

49.  
  K       
 

(1)


K(a + b)
2

(2) 
K(a )

2
b

(3)  (4) 


K(a – b)

50. I   



P 

a

a

P 1 2 3 4 5
300

300

y

x

z



(1) 
0I n2

k̂
4 3a






(2) 

0I n4
k̂

4 3a







(3)  0I n4
k̂

4 3a







(4) 

    Key Filling     
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51. A ray of light is incident on thin film of

thickness t and refractive index n
2
. Two of the

reflected rays are shown and two of the

transmitted rays are shown in the figure

r

i
n1

n2

n3

r s

qP

Assume that rays p and q undergo a phase

change because of difference in refractive

index. Which of these is correct

(1) n
3
 > n

2
 > n

1
(2) n

1
 > n

2
 > n

3

(3) n
2
 > n

3
 > n

1
(4) n

3
 > n

1
 > n

2

52. If n
1
 = 1 for constructive interference of

reflected rays p and q ( = wavelength of

incident rays both p and q undergo phase

change because of difference in refractive

indecxs) [where n = 0,1,2...]  :-

(1) 2n
2
 t cos r = n 

(2) 2n
2
 t cos r = (2n – 1) 

2



(3) n
2
t cos r = n

(4) n
2
t cos r = (2n – 1) 

2



51. t  n
2
 




r

i
n1

n2

n3

r s

qP

p  q 




(1) n

3
 > n

2
 > n

1
(2) n

1
 > n

2
 > n

3

(3) n
2
 > n

3
 > n

1
(4) n

3
 > n

1
 > n

2

52.  n
1
 = 1 p  q 

( =  p  q 

                 )

[ n = 0,1,2...]  :-

(1) 2n
2
 t cos r = n 

(2) 2n
2
 t cos r = (2n – 1) 

2



(3) n
2
t cos r = n

(4) n
2
t cos r = (2n – 1) 

2





17 / 28E / H

31–03–2013

Your Target is to secure Good Rank in JEE–MAIN 2013

SPACE FOR ROUGH WORK

MAJOR TEST

JEE-MAIN 2013

53. Considering assumption in problem 51, for

constructive interference of transmitted rays

r and s :-

(1) 2n
2
 t cos r = n    (2) 2n

2
 t cos r = (2n–1)

2



(3) n
2
t cos r = n     (4) n

2
tcosr = (2n – 1) 

2



54. Light of wavelength 1824 Å, incident on the

surface of a metal, produces photo-electrons

with maximum energy 5.3 eV. When light of

wavelength 1216 Å is used, the maximum

energy of photoelectrons is 8.7 eV. The work

function of the metal surface is :-

(1) 1.4 eV (2) 4.9 eV

(3) 3.1 eV (4) 1.6 eV

55. A radioactive sample of U238 dacays to Pb

through a process for which half life is 4.5 ×

109 years. The ratio of number of nuclei of Pb

to U238 after a time of 1.5 × 109 years (given

21/3 = 1.26)

(1) 0.12 (2) 0.26 (3) 1.2 (4) 0.37

56. The truth-table given below is for which gate

(Where A & B are input and C is output)

A 0 0 1 1

B 0 1 0 1

C 1 1 1 0

(1) NOR (2) OR

(3) AND (4) NAND

53. 51 

r  s :-

(1) 2n
2
 t cos r = n    (2) 2n

2
 t cos r = (2n–1)

2



(3) n
2
t cos r = n     (4) n

2
tcosr = (2n – 1) 

2



54. 1824 Å 

5.3 eV

1216 Å 

 

8.7 eV 
(1) 1.4 eV (2) 4.9 eV

(3) 3.1 eV (4) 1.6 eV

55. U238 Pb 

     

4.5 × 109 Pb U238 

(21/3 = 1.26)

(1) 0.12 (2) 0.26 (3) 1.2 (4) 0.37

56. 
( A  B C )

A 0 0 1 1

B 0 1 0 1

C 1 1 1 0

(1) NOR (2) OR

(3) AND (4) NAND
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57. In case of NPN-transistors the collector current

is always less than the emitter current because

(1) Collector side is reverse biased and emitter

side is forward biased

(2) After electrons are lost in the base, only

remaining ones reach the collector

(3) Collector side is forward biased and emitter

side is reverse biased

(4) Collector being reverse biased attracts less

electrons

58. Statement–1 : We can not change the

temperature of a body without giving

(or taking) heat to (or from) it

Statement–2 : According to principle of

conservation of energy, total energy of a system

should remain conserved.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

57. NPN-


(1) 


(2) 


(3) 


(4) 


58. –1 : 

      

  

–2 : 



(1) -1 -2 -2, -1

   

(2) -1  -2  

(3) -1 -2  

(4) -1    -2   -2,

-1    

Use stop, look and go method in reading the question
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59. Statement–1 : If thread B is

pulled by sudden jerk it will

break and mass M will remain

suspended by A

M

A

B

Statement–2 : Insufficient time is given so

inertia of rest of mass M can not be overcome

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

60. Statement–1 : Two long neutral hollow

conducting cylinder's are kept coaxially and

charge density is given to inner cylinder then

potential difference appears between cylinder.

Statement–2 : Potential on inner cylinder will

only be due to inner cylinder.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

59. –1 : B 

 

M, A 



M

A

B

–2 : M


(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 

60. –1 : 





–2 : 



(1) -1 -2 -2, -1 



(2) -1  -2  

(3) -1 -2  

(4) -1    -2   -2,

-1    
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61. An electron is not allowed in that orbit for
which the angular momentum is equal to :-

(1)
h


(2) 

h
1.5


(3) 

h
1.7


(4) 

h
2.5



62. Calculate emf of the cell in which the following

reaction takes place :-

Ni(s) + 2Ag+(0.002 M)Ni+2(0.16 M)+2Ag(s)

Given : E°cell
 = 1.05 V

(1) 1.05 V (2) 0.912 V

(3) 1.19 V (4) 2.05 V

63. The resistance of 0.1 N solution of formic acid

is 200 ohm and cell constant is 2.0 cm–1. The

equivalent conductivity (in S cm2 eq–1) of 0.1N

formic acid is :-

(1) 100 (2) 10

(3) 1 (4) None of these

64. For the reaction : 4KClO
3
  3KClO

4
 + KCl

If   3d [KClO ]
dt


= K

1
[KClO

3
]4

       4d [KClO ]
dt

= K
2
[KClO

3
]4

        
d[KCl]

dt
= K

3
[KClO

3
]4

then correct relations among K
1
, K

2
 and K

3
 are

(1) K
1 
= K

2
 = K

3
(2) 4K

1 
= 3K

2
 = K

3

(3) 3K
1 
= 4K

2
 = 12K

3
(4) none

61. 
 (orbit)   :-

(1)
h


(2) 

h
1.5


(3) 

h
1.7


(4) 

h
2.5



62. (Ecell)
 :-
Ni(s) + 2Ag+(0.002 M)Ni+2(0.16 M)+2Ag(s)

 : E°cell
 = 1.05 V

(1) 1.05 V (2) 0.912 V

(3) 1.19 V (4) 2.05 V

63. 0.1 N  (HCOOH)  

200  2.0 cm–10.1 N

(S cm2 eq–1) :-

(1) 100 (2) 10

(3) 1 (4) None of these

64.  : 4KClO
3
  3KClO

4
 + KCl 

 3d [KClO ]
dt


= K

1
[KClO

3
]4

       4d [KClO ]
dt

= K
2
[KClO

3
]4

        
d[KCl]

dt
= K

3
[KClO

3
]4

 K
1
, K

2
  K

3
  :

(1) K
1 
= K

2
 = K

3
(2) 4K

1 
= 3K

2
 = K

3

(3) 3K
1 
= 4K

2
 = 12K

3
(4) 

PART C - CHEMISTRY
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65. The pressure of an equilibrium mixture of the

three gases NO, Cl
2
 and NOCl,

2NO(g) + Cl
2
(g)   2NOCl(g)

is suddenly decreased by doubling the volume of

the container at constant temperature. When the

system returns to equilibrium :

(1) the concentration of NOCl will have increased

(2) the value of the equilibrium constant K
c 
will

have increased

(3) the number of moles Cl
2
 will have increased

(4) the number of moles of NOCl will have

increased

66. When equal volumes of following solutions are

mixed, the precipitation of

CaSO
4 
(K

sp 
= 2 × 10–12) will occur with :

(1) 10–5 M Ca+2 and 10–5 M SO
4

–2

(2) 10–6 M Ca+2 and 10–8 M SO
4

–2

(3) 10–6 M Ca+2 and 10–6 M SO
4

–2

(4) 10–5 M Ca+2 and 10–8 M SO
4

–2

67. In a binary solution, the degree of dissociation ()

of a weak electrolyte A
x
B

y
 is related to van't Hoff

factor (i) by the expression :

(1) 
(i 1)

(x y 1)


 
 

(2) 
(x y 1)

(i 1)
 

 


(3) 
i 1

x y 1


 
 

(4) 
x y 1

(i 1)
 

 


65. NO, Cl
2
 NOCl ,

2NO(g) + Cl
2
(g)   2NOCl(g)



 :

(1) NOCl 

(2) K
c 


(3) Cl
2
 

(4) NOCl 

66.        
CaSO

4 
(K

sp 
= 2 × 10–12):

(1) 10–5 M Ca+2 10–5 M SO
4

–2

(2) 10–6 M Ca+2 10–8 M SO
4

–2

(3) 10–6 M Ca+2 10–6 M SO
4

–2

(4) 10–5 M Ca+2 10–8 M SO
4

–2

67.   A
x
B

y

()(i) 
:

(1) 
(i 1)

(x y 1)


 
 

(2) 
(x y 1)

(i 1)
 

 


(3) 
i 1

x y 1


 
 

(4) 
x y 1

(i 1)
 

 

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68. CsBr has bcc type structure with edge length

4.3 pm the shortest inter ionic distance is

between Cs+ and Br– is:-

(1) 3.72 pm (2) 1.86 pm

(3) 7.44 pm (4) 4.3 pm

69. 500 ml of H
2
 at 4 atm and 300 mL of O

2
 at

10 atm were mixed in a 1 Lt. vessel then find out
total pressure :-
(1) 2.5 atm (2) 5 atm

(3) 7.5 atm (4) 10 atm

70. KBr has NaCl type structure. Its density is

2.75gcm–3.  Edge length of unit cell will be:

(Molar mass of KBr = 119) :-

(1) 3.3 × 10–8 cm (2) 6.6 × 10–8 cm

(3) 9.9 × 10–8 cm (4) 1.6 × 10–8 cm

71. The enthalpy of neutralisation of NH4OH with

HCl is – 51.46 kJmol–1 and enthalpy of

neutralisation of NaOH with HCl is

– 55.90 kJmol–1. The enthalpy of ionisation of

NH4OH is :-

(1) 107.36 kJ mol–1 (2) –4.44 kJ mol–1

(3) – 107.36 kJ mol–1 (4) 4.44 kJ mol–1

72. Colour of nickel chloride solution is : -

(1) Pink (2) Black

(3) Colouress (4) Green

73. The ion that connot be precipitated by H2S and

HCI is : -

(1) Pb2+ (2) Cu2+

(3) Ag+ (4) Ni2+

68. CsBr bcc 
4.3 pm Cs+ Br– 
 :-
(1) 3.72 pm (2) 1.86 pm

(3) 7.44 pm (4) 4.3 pm

69. 4 atm 500 mL 
10 atm 300 mL
1  :-
(1) 2.5 atm (2) 5 atm

(3) 7.5 atm (4) 10 atm

70. KBr , NaCl    
2.75gcm–3 

(KBr  = 119) :-

(1) 3.3 × 10–8 cm (2) 6.6 × 10–8 cm

(3) 9.9 × 10–8 cm (4) 1.6 × 10–8 cm

71. NH4OH  HCl   
– 51.46 kJmol–1  NaOH HCl 
– 55.90 kJmol–1 NH4OH

 :-

(1) 107.36 kJ mol–1 (2) –4.44 kJ mol–1

(3) – 107.36 kJ mol–1 (4) 4.44 kJ mol–1

72. 

(1)  (2) 

(3)  (4) 
73. HCl H2S 

 : -
(1) Pb2+ (2) Cu2+

(3) Ag+ (4) Ni2+
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74. The thermal stability of hydrides of oxygen

family is in order :-

(1) H2Po < H2Te < H2Se < H2S < H2O

(2) H2Po < H2O < H2Te < H2Se < H2S

(3) H2S < H2O < H2Te < H2Se < H2Po

(4) H2O < H2S < H2Te < H2Se < H2Po

75. Select the correct order :-

(1) [Ni(NH3)6]
+2 > [Ni(CN)6]

–4 > [Ni(NO2)6]
–4

 Stability

(2) Be > B > C > F  (IP2)

(3) [MnCl4]
–2 > [CoCl6]

–3 > [Fe(CN)6]
–3

 Paramagnetic nature

(4) All of them

76. KCl + Conc. H
2
SO

4 
+ K

2
Cr

2
O

7

(X) NaOH(Y).

(X) is reddish brown coloured gas soluble

in NaOH forming (Y). (X) and (Y) are :-

(1) Cr
2
OCl

2
, Na

2
CrO

3

(2) Cr
2
O

2
Cl

2
,Na

2
CrO

3

(3) CrO
2
Cl, Na

2
CrO

4

(4) CrO
2
Cl

2
, Na

2
CrO

4

77. Tetraamminedipyridineplatinum (IV) sulphate is

represented as :-

(1) [Pt (NH3)2 (Py)2] SO4

(2) [Pt (Py)2 (NH3)4] SO4

(3) [Pt (NH
3
)
4
 (Py)

2
]

2
 (SO

4
)

4

(4) [Pt (NH
3
)
4
 (Py)

2
] (SO

4
)

4

74.       
  :-

(1) H2Po < H2Te < H2Se < H2S < H2O

(2) H2Po < H2O < H2Te < H2Se < H2S

(3) H2S < H2O < H2Te < H2Se < H2Po

(4) H2O < H2S < H2Te < H2Se < H2Po

75.  
(1) [Ni(NH3)6]

+2 > [Ni(CN)6]
–4 > [Ni(NO2)6]

–4

 
(2) Be > B > C > F   (IP2)

(3) [MnCl4]
–2 > [CoCl6]–3 > [Fe(CN)6]

–3

 

(4) 

76. KCl + Conc. H
2
SO

4 
+ K

2
Cr

2
O

7

(X) NaOH(Y).

 (X) 
NaOH     (Y) 
 (X)  (Y):-

(1) Cr
2
OCl

2
, Na

2
CrO

3

(2) Cr
2
O

2
Cl

2
,Na

2
CrO

3

(3) CrO
2
Cl, Na

2
CrO

4

(4) CrO
2
Cl

2
, Na

2
CrO

4

77. (IV) 
 :-
(1) [Pt (NH

3)2 (Py)2] SO4

(2) [Pt (Py)
2
 (NH

3
)

4
] SO

4

(3) [Pt (NH3)4 (Py)2]2 (SO4)4

(4) [Pt (NH
3
)

4
 (Py)

2
] (SO

4
)

4
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78. Which metal has the highest melting point :-

(1) Pt (2) W (3) Pd (4) Cu

79. Nirtrate of which of the following elements can

be converted into their oxides on heating ?

(i) Na (ii) Li

(iii) Mg (iv) Rb

(1) (i) and (ii) (2) ii and (iii)

(3) (iii) and (iv) (4) Only (iii)

80. Which of the following has maximum EA and EN

respectively :

A = 1s2, 2s2, 2p6

B = 1s2, 2s2, 2p6, 3s2, 3p5

C = 1s2, 2s2, 2p5

D = 1s2, 2s2, 2p6, 3s1

(1) C, B (2) B, C (3) D, C (4) A, C

81. Match the shape List-II with hybridisation

List-I and find the correct answer :-

List-I List-II

(A) sp3d (P) octahedral

(B) sp3d2 (Q) pentagonal bipyramidal

(C) sp3d3 (R) Trigonal Bipyramidal

(1) (A)-(P); (B)-(R); (C)-(Q)

(2) (A)-(R); (B)-(P); (C)-(Q)

(3) (A)-(Q); (B)-(P); (C)-(R)

(4) (A)-(P); (B)-(Q); (C)-(R)

78. ?
(1) Pt (2) W (3) Pd (4) Cu

79. 

?

(i) Na (ii) Li

(iii) Mg (iv) Rb

(1) (i) and (ii) (2) ii and (iii)

(3) (iii) and (iv) (4) Only (iii)

80. EA EN 
 :-
A = 1s2, 2s2, 2p6

B = 1s2, 2s2, 2p6, 3s2, 3p5

C = 1s2, 2s2, 2p5

D = 1s2, 2s2, 2p6, 3s1

(1) C, B (2) B, C (3) D, C (4) A, C

81.  -II  -I    
    

-I -II

(A) sp3d (P) 

(B) sp3d2 (Q)  

(C) sp3d3 (R)  

(1) (A)-(P); (B)-(R); (C)-(Q)

(2) (A)-(R); (B)-(P); (C)-(Q)

(3) (A)-(Q); (B)-(P); (C)-(R)

(4) (A)-(P); (B)-(Q); (C)-(R)

      
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82. Match List-I with List-II and select the correct

order using codes given below in the lists :-

List-I List-II

(A) Cyanide process (P) Ultrapure Ge

(B) Floatation process (Q) Pine oil

(C) Electrolytic reduction (R) Extraction of Al

(D) Zone refining (S) extraction of Au

(1) (A)-(R); (B)-(P); (C)-(S); (D)-(Q)

(2) (A)-(S); (B)-(Q); (C)-(R); (D)-(P)

(3) (A)-(R); (B)-(Q); (C)-(S); (D)-(P)

(4) (A)-(S); (B)-(P); (C)-(R); (D)-(Q)

83. The final product 'D' in given reaction

CH3COOH A B C D

(1) (2) 

(3) (4) 

82. -I -II 

     :-

-I -II

(A)   (P) Ge

(B)   (Q)  

(C)   (R) Al  

(D)   (S) Au  

(1) (A)-(R); (B)-(P); (C)-(S); (D)-(Q)

(2) (A)-(S); (B)-(Q); (C)-(R); (D)-(P)

(3) (A)-(R); (B)-(Q); (C)-(S); (D)-(P)

(4) (A)-(S); (B)-(P); (C)-(R); (D)-(Q)

83.  'D' 

CH3COOH A B C D

(1) (2) 

(3) (4) 

       
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84. Which of the following are free radical

reactions:-

(a) CH3CH = CH2 + HBr peroxide 

   CH3CH2CH2–Br

(b) CH3CH = CH2 + HCl peroxide 

   CH3CH(Cl)CH3

(c) CH3CH = CH2 + NBS 
h 

  Br–CH2CH=CH2

(d) CH3CH3 + Cl2 
h  CH3CH2Cl

(1) Only d (2) a, c

(3) a, b, d (4) a, c, d

85. CH
3
CH

2
CH

2
–CCH BH ,THF3

H O /OH2 2  Product,

Product is :-

(1) CH
3
CH

2
–CH

2
CH

2
CHO

(2) CH CH CH3 2 2–C–CH3=

O

(3) CH
3
CH

2
CH

2
CHO

(4) CH CH CH3 2 2–C– CH3=

O

86. Two gases, P and Q both decolourise aqueous

bromine but only one of them gives a white ppt

with ammonical silver nitrate solution, P and Q

are likely to be :-

(1) Ethene & 2–Butyne

(2) Ethyne & 1–Butyne

(3) Ethyne & Propyne

(4) But–1–yne and But–2–yne

84. :-

(a) CH3CH = CH2 + HBr peroxide 

   CH3CH2CH2–Br

(b) CH3CH = CH2 + HCl peroxide 

   CH3CH(Cl)CH3

(c) CH3CH = CH2 + NBS 
h 

  Br–CH2CH=CH2

(d) CH3CH3 + Cl2 
h  CH3CH2Cl

(1) Only d (2) a, c

(3) a, b, d (4) a, c, d

85. CH
3
CH

2
CH

2
–CCH BH ,THF3 H O /OH2 2  ,

 :-
(1) CH

3
CH

2
–CH

2
CH

2
CHO

(2) CH CH CH3 2 2–C–CH3=

O

(3) CH
3
CH

2
CH

2
CHO

(4) CH CH CH3 2 2–C– CH3=
O

86. P  Q Br
2 



P  Q :-

(1)  2–

(2)  1–

(3)  

(4) 1– 2–
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87.         
 :-
NH –C–NH2 2

NH

       CH –C–NH3 2

NH

     CH –NH–CH3 3

..

(I)                 (II)  (III)

NH2

..

        
CH –C–NH3 2

O
..

   (IV)                  (V)

(1) I > II > III > V > IV

(2) I > II > IV > III > IV

(3) I > II > III > IV > V

(4) I > II > V > III > IV

88.
O COOCH3


HO COOCH3


 :-

(1) LiAlH4 (2) NaBH4

(3) Na/C2H5OH (4) Zn-Hg/HCl

89. :-
(1)  (2) 
(3)  (4) 

90.  :-
(1) Lysine (2) Glycine

(3) Arginine (4) Alanine

87. Arrange the following in order of their basic

strength :-

NH –C–NH2 2

NH

       CH –C–NH3 2

NH

     CH –NH–CH3 3

..

(I)                 (II)  (III)

NH2

..

        
CH –C–NH3 2

O
..

   (IV)                  (V)

(1) I > II > III > V > IV

(2) I > II > IV > III > IV

(3) I > II > III > IV > V

(4) I > II > V > III > IV

88.
O COOCH3


HO COOCH3

which of the following reagents should be used

to carry out the above conversion :-

(1) LiAlH4 (2) NaBH4

(3) Na/C2H5OH (4) Zn-Hg/HCl

89. Heating of rubber with sulphur is known as :-

(1) Galvanisation (2) Vulcanisation

(3) Sulphonation (4) Isomerisation

90. The optically inactive amino acid is :-

(1) Lysine (2) Glycine

(3) Arginine (4) Alanine

Your moral duty is that to prove  is 
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