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MATHEMATICS
1. Let 

dx
f(x) , x 1

x 1
= ≠−+ .  The value of α , for which f(f(x)) x=  for x 1≠− , is

dx
f(x) , x 1

x 1
= ≠−+  α  Ü≥ÚHõ¯ U qÅ∞=‰õΩ f(f(x)) x=  x 1≠−  J=Ù «̀∞Ok

1) 1 2) – 1 3) 2 4) 2−

2. The domain of 
1

2

sin (x 3)
f(x)

9 x

− −=
−  is

1

2

sin (x 3)
f(x)

9 x

− −=
−  Ü≥ÚHõ¯ „Ñ¨^Õâ◊=Ú

1) [1, 2) 2) [2, 3) 3) [1, 2] 4) [2, 3]
3. For a positive integer n, consider the statement  Pn : 2n > 3n.  Then

n XHõ ã¨Ç¨Ï[ ã¨OYº =∞iÜ«Ú Pn : 2n > 3n  J<Õk „Ñ¨=K«#O J~Ú`Õ

1) Pn is true for all n 2) Pn is true for only finitely many n
   n Ü≥ÚHõ¯ Jxfl qÅ∞=Å‰õΩ Pn ã̈ «̀ºO   n  Ü≥ÚHõ¯ Ñ¨iq∞`« qÅ∞=Å‰õΩ Pn ã̈ «̀ºO

3) n n 1P P +⇒ 4) n n 1P P +⇒
4. If a and b are real and the roots of the equation 2ax b x 0λ λ+ + = are real for all positive values

of λ , then
2ax b x 0λ λ+ + =  J<Õ ã¨g∞Hõ~°}ÏxH˜ λ  Ü≥ÚHõ¯ Jxfl ̂ èŒ# qÅ∞=Å‰õΩ a =∞iÜ«Ú b "åãÎ̈= =¸ÖÏÅ∞

HÍ=_®xH˜

1) a = 0 2) 2b 4a≥ 3) a 0≥ 4) a 0≤
5. The set of values of m, for which the inequality 2x 4x m 5− + >  is satisfied for all real values of

x, is
2x 4x m 5− + >  J<Õ Jã¨g∞Hõ~°}O x Ü≥ÚHõ¯ Jxfl "åã¨Î= qÅ∞=Å‰õΩ ã¨O`«$Ñ≤Î Ñ¨~°K«_®xH˜ 'm'  Ü≥ÚHõ¯

qÅ∞=Å∞
1) [9, ∞) 2) [5, ∞) 3) [4, ∞) 4) [2, ∞)

6. The equation 3x 3qx r 0+ + =  has a double root of
3x 3qx r 0+ + =  J<Õ ã¨g∞Hõ~°}ÏxH˜ Ô~O_»∞ =¸ÖÏÅ∞ ã¨=∂#O J~Ú`Õ

1) 2 3r 4q= 2) 2 3r 4q=− 3) 2 3q 4r= 4) 2 3q 4r=−
7. Let 21, ,ω ω  be the cube roots of unity.  The least degree of a polynomial equation, with real co-

efficients, having 2 22 ,3 4 ,3 4ω ω ω+ +  and 25 ω ω− − , as roots, is
21, ,ω ω  J<Õq UHõ Ñ¶̈∞#Ñ¨Ù =¸ÖÏÅ∞ J~Ú Õ̀ 2 22 ,3 4 ,3 4ω ω ω+ +  =∞iÜ«Ú  25 ω ω− −  =¸ÖÏÅ∞

J~Ú`Õ "åã¨Î= QÆ∞}HÍÅ∞ Hõey# |Ç¨ïÑ¨k Ü≥ÚHõ¯ Ju z#fl `«~°QÆu

1) 4 2) 5 3) 6 4) 8
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8. The largest positive integer n such that 100 ! is divisible by 10n  is

10n KÕ 100 ! xâı≈+¨OQÍ ÉèÏyOK«|_ç#KÀ n Ü≥ÚHõ¯ QÆi+¨ª ã¨Ç¨Ï[ ã¨OYº

1) 10 2) 20 3) 24 4) 25
9. The number of triangles that can be formed whose vertices are a mong the vertices of an octagon,

but none of whose sides is a slide of the octagon is

J+ì̈Éèí∞lÖ’x j~å¬Å#∞ j~å¬Å∞QÍ Hõey Éèí∞*ÏÅ#∞ Éèí∞*ÏÅ∞QÍ HÍ‰õΩO_® U~°Ê_ç# „uÉèí∞*ÏÅ ã¨OYº

1) 16 2) 24 3) 32 4) 48
10. The number of six-digit numbers in which no digit is repeated, even digits appear at even places,

odd digits appear at odd places and which are divisible by 4 is
'6— JOÔHÅ#∞ Hõeæ# ã¨OYºÖ’ U JOÔH =∞~°Å ~å‰õΩO_® LO_Õ@@∞¡ ã¨i JOÔH ã¨i =~°ã¨ ÉËã≤ JOÔH ÉËã≤

=~°∞ã¨Ö’ =∞iÜ«Ú '4—KÕ ÉèÏyOK«|_»∞ ã¨OYºÅ ã¨OYº

1) 3600 2) 2700 3) 2160 4) 1440

11. If the constant term in the expansion of 
10

2

k
x

x
 −    is 405, and k > 0, then k =

10

2

k
x

x
 −    qãÎ̈~°}Ö’ ã≤÷~°Ñ¨̂ ŒO 405 =∞iÜ«Ú  k > 0 J~Ú Õ̀ k =

1) 1 2) 2 3) 3 4) 4

12. The infinite sum 
1.3 1.3.5

1 .......
5.6 5.6.9

+ + +  is equal to

1.3 1.3.5
1 .......

5.6 5.6.9
+ + +  J#O «̀ Ñ¨̂ •Å "≥Ú «̀ÎO

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

13. The sum of the infinite series 
1 2 1 2 3 1 2 3 4

1 ....
2! 3! 4!
+ + + + + ++ + + +  is

1 2 1 2 3 1 2 3 4
1 ....

2! 3! 4!
+ + + + + ++ + + +  J#O «̀ „âı}̃  Ñ̈^•Å "≥Ú «̀ÎO

1) 
3e
2

2) 
3e
4

3) 
13(e e )

2

−+
4) e(e 1)−

14. The sum of the infinite series 
1 1 1 1

......
1.2 2.3 3.4 4.5

− + − +  is

1 1 1 1
......

1.2 2.3 3.4 4.5
− + − +  J#O «̀ „âı}̃  Ñ̈^•Å "≥Ú «̀ÎO

1) ln(4/e) 2) ln(2/e) 3) 2ln 4) ln(4e)
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21. The principal value of the argument of the complex number z satisfying z iz=   can be

'z'   ã¨OH©~°‚ ã¨OYº Ü≥ÚHõ¯ „Ñ¨^è•# YzÛ`« qÅ∞= z iz=  #∞ ã¨O «̀$Ñ≤Î Ñ¨iKÕ qÅ∞=Å∞

1) 
3

or
4 4
π π−

2) 
3

or
4 4

π π−
3) 

3
or

4 4
π π

4) 
3

or
4 4
π π− −

22. If sin x + sin y = 7/5 and cos x + cos y = 1/5, then sin(x + y) equals

sin x + sin y = 7/5 =∞iÜ«Ú cos x + cos y = 1/5 J~Ú Õ̀

1) 7/25 2) 24/25 3) –7/25 4) – 24/25

23. The product 0 0 0 0(1 tan1 )(1 tan2 )(1 tan3 ).....(1 tan45 )+ + + +  equals

Å|ÌO 0 0 0 0(1 tan1 )(1 tan2 )(1 tan3 ).....(1 tan45 )+ + + +  =

1) 221 2) 222 3) 223 4) 224

24. The number of roots of the equation 7 6cos sin 1θ θ− =  that lie in the interval (0, )π  is
7 6cos sin 1θ θ− =  J~Ú Õ̀ (0, )π  JO «̀~°OÖ’x =¸ÖÏÅ ã̈OYº

1) 0 2) 1 3) 2 4) 3

25. The value of  
1 4

tan 2cos
5

−     equals

1 4
tan 2cos

5
−     Ü≥ÚHȭ  qÅ∞= ZO «̀ ........

1) 24/25 2) 7/25 3) 7/24 4) 3/2
26. Match the following functions with their respective domains

„H˜Ok „Ñ¨"Õ∞Ü«∂Å „Ñ¨̂ ÕâßÅ#∞ [ «̀Ñ¨~°∞K«∞=Ú.

Column I Column II

a) sin h–1 x (p) (–1, 1)

b) cos h–1 x (q) ( ,1]−∞
c) Tan h–1 x (r) [1, ∞)

d) cot h–1 x (s) ( , )−∞∞
(t) [ 1,1]− −¡

1) srtp 2) sqpt 3) sqtp 4) srpt
27. In triangle ABC, p is the length of the perpendicular from A to the side BC.  The circumradius of

the triangle is

∆ABC Ö’ A  #∞O_ç Éèí∞[O BC H̃ QÆÅ ÅO| Œ̂∂~°O  'p' J~Ú Õ̀ ∆ABC Ö’x ÉÏÇ¨Ïº =$`«Î "åº™ê~°÷O

1) 
ab
2p 2) 

bc
2p 3) 

ca
2p 4) 

abc
2p
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28. For a non-rightangled triangle ABC, where the sides a, b, c and area are all rational numbers,
only one of the following statements is correct.  Which one is it ?
1) none of  sin A, sin B, sin C is rational 2) none of cos A, cos B, cos C is rational
3) none of tan A, tan B, tan C is rational 4) none of the foregoing statement is correct
ÅO|HÀ} „uÉèí∞[O HÍx „uÉèí∞[O ABC Ö’ Éèí∞*ÏÅ∞ a, b, c =∞iÜ«Ú Jxfl JHõ~°}©Ü«∞ ã¨OYºÅ‰õΩ

∆ABC Ü≥ÚHõ¯ "≥·âßÅºO D „H˜Ok „Ñ¨=K«<åÅÖ’ XHõ\˜ =∂„`«"Õ∞ ã¨iÜ≥ÿ∞#q Jk Uk ?

1) JHõ~°}©Ü«∞ ã¨OYºÅ∞ sin A, sin B, sin C ÅÖ’ UkHÍ^Œ∞

2) JHõ~°}©Ü«∞ ã¨OYºÅ∞ cos A, cos B, cos C ÅÖ’ UkHÍ^Œ∞

3) JHõ~°}©Ü«∞ ã̈OYºÅ∞ tan A, tan B, tan C ÅÖ’ UkHÍ^Œ∞ 4) ÃÑ·q UgHÍ=Ù

29. If n is a natural number and the period of 
cosnx

sin(x/n)  is 4π , then n equals

cosnx
sin(x/n)  Ü≥ÚHõ¯ P=~°Î#O 4π  J~Ú Õ̀  n  =  ? ;   WHõ¯_» 'n'  ã¨Ç¨Ï[ ã¨OYº

1) 1 2) 2 3) 3 4) 4
30. The angle of elevation of the top of a tower from the top and bottom of a building of height h are

300 and 450 respectively. If the tower and the building stand at the same level, the height of the
tower is
XHõ @=~ü =∞iÜ«Ú XHõ Éèí=#O XˆH Z`«∞ÎÖ’ L#flÑ¨ÙÊ_»∞ Éèí=#O Ü≥ÚHõ¯ ÃÑ· #∞O_ç =∞iÜ«Ú „H˜Ok #∞Oz

P @=~ü‰õΩ T~°÷fiHÀ}ÏÅ#∞ =~°∞ã¨QÍ 300 =∞iÜ«Ú 450 KÕ¿ãÎ P Éèí=#O Ü≥ÚHõ¯ Z`«∞Î 'h'  J~Ú#Ñ¨ÙÊ_»∞

P @=~ü Ü≥ÚHõ¯ Z`«∞Î

1) 
h(3 3)

2
+

2) 
h 3
3 1− 3) 3 h 4) ( 3 1)h+

31. Let a,b,c
r r r

 be three vectors in the 3 dimensional space such that a b b c c a o× = × = × ≠
r r r r r r r

.  If

A,B,C are the points which position vectors a ,b
r r

 and c
r

 respectively, then the number of possible
positions of the cnetroid of triangle ABC is

a,b,c
r r r

 J<Õq „u Ñ¨i=∂} *Ïºq∞uÖ’ U"≥·<å =¸_»∞ ã¨kâ◊Å∞ J~Ú a b b c c a o× = × = × ≠
r r r r r r r

 Å∞

=~°∞ã̈QÍ A,B,C aO^Œ∞=ÙÅ ™ê÷# ã¨kâ◊Å∞ J~Ú`Õ „uÉèí∞[O A, B,C Ö’ Zxfl QÆ∞~°∞ «̀fi ̂HO„ Œ̂ ™ê÷# ã¨kâ◊Å∞

™ê^èŒº=∞=Ù`å~Ú

1) 1 2) 2 3) 3 4) 6

32. Let ABC be a triangle and P be a point inside ABC such that PA 2PB 3PC O+ + =
uuur uuur uuur ur

.  The ratio
of the area of triangle ABC to that of APC is

„uÉèí∞[O ∆ABC Ö’ P U^≥·<å XHõ aO^Œ∞=Ù =∞iÜ«Ú PA 2PB 3PC O+ + =
uuur uuur uuur ur

 J~Ú Õ̀ ∆ABC

=∞iÜ«Ú ∆APC =∞^èŒº "≥·âßÖÏºÅ x+¨ÊuÎ ZO`« ?

1) 2 2) 3/2 3) 5/3 4) 3

ind
iav

idy
a.c

om

indiavidya.com

indiavidya.com
indiavidya.com


6

33. Let  ˆ ˆ ˆ ˆu i j,v i j= + = −
r r

 and ˆ ˆ ˆw i 2j 3k= + +
uur

.  If n̂  is a unit vector such that ˆu .n 0=
ur

 and

ˆv . n 0=
ur

 then ˆw.n
uur

 is equal to

ˆ ˆ ˆ ˆu i j,v i j= + = −
r r

 =∞iÜ«Ú ˆ ˆ ˆw i 2j 3k= + +
uur

.  n̂  XHõ Ü«¸x\ò ã¨kâ◊ J~Ú# ˆu .n 0=
ur

 =∞iÜ«Ú

ˆv . n 0=
ur

 J~Ú Õ̀ ˆw.n
uur

 qÅ∞= ZO «̀ ?

1) 0 2) 1 3) 2 4) 3

34. Let ˆ ˆ ˆ ˆ ˆu 2i j k ,v 3j 2k= − + =− +
r r

 be vectors in 3¡  and w
uur

 be a unit vector in the xy- plane.

Then the maximum possible value of (u v).w×
r r uur

 is

ˆ ˆ ˆ ˆ ˆu 2i j k ,v 3j 2k= − + =− +
r r

 Å∞ 3¡  Ö’x ã¨kâ◊Å∞ =∞iÜ«Ú xy – «̀ÅOÖ’ w
uur

 XHõ Ü«¸x\ò ã¨kâ◊

J~Ú Õ̀ (u v).w×
r r uur

 QÆi+ª̈ qÅ∞=

1) 17 2) 13 3) 12 4) 53

35. The perpendicular distance of the plane ˆ ˆ ˆr(2i 3j 6k) 14− + =
r

 from the origin is

=¸ÅaO^Œ∞=Ù #∞O_ç ˆ ˆ ˆr(2i 3j 6k) 14− + =
r

 «̀ÅO#‰õΩ ÅO| Œ̂∂~°O ZO «̀

1) 1 2) 2 3) 7 4) 14
36. Three vertices are randomly chosen from the vertices of a regular heptagon (7 sided polygon).

The probability that they form the vertices of an isosceles triangle is
„Hõ=∞ ã¨Ñ¨Î |Ç¨ïÉèí∞lÖ’x Ü«∂^Œ$zÛùHõOQÍ ZOK«∞HÀ|_ç# U"≥·<å =¸_»∞ j~å¬Å∞ ã¨=∞kfiÉÏÇ¨ï „uÉèí∞[O

U~°ÊiÛ# ^•x ã¨OÉèÏ=º`« ZO`« ?

1) 1/7 2) 1/3 3) 3/5 4) 3/7

37. A and B are two random events such that P(A) = 2P(B), 
1

P(A B)
2

∩ =  and 
1

P(A B)
3

∩ = .

Then P(A) =

A  =∞iÜ«Ú B  Ü«∂^Œ$zÛùHõ „Ñ¨Ü≥∂QÍÅ∞ J~Ú# P(A) = 2P(B), 
1

P(A B)
2

∩ =   =∞iÜ«Ú

1
P(A B)

3
∩ =  J~Ú Õ̀ P(A) ´

1) 1/2 2) 4/9 3) 7/9 4) 7/18
38. Seven white balls and three black balls are randomly placed in a row.  The probability that no two

black balls are placed adjacently is
Ü«∂^Œ$zÛùHõOQÍ ZOK«∞HÀ|_ç# U_»∞ `≥Å∞Ñ¨Ù |O`«∞Å∞ =∞iÜ«Ú =¸_»∞ #Å∞Ñ¨Ù |O`«∞Å#∞ XˆH =~°∞ã¨Ö’

J=∞iÛ# U Ô~O_»∞ XˆH ~°Hõ"≥∞ÿ# #Å∞Ñ¨Ù |O`«∞Å∞ XˆH =~°∞ã¨Ö’ ÖË#@∞=O\˜ ã¨OÉèÏ=º`«

1) 1/2 2) 1/3 3) 2/15 4) 7/15
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39. The value of c for which P(X = K) = CK2 can serve as the probability distribution function of  a
random variable X that takes values 0, 1, 2 and 3 is

ã¨OÉèÏ=º`« qã¨Î$`« „Ñ¨"Õ∞Ü«∞O Ü≥ÚHõ¯ Ü«∂^Œ$zÛHõ K«Å~åt X qÅ∞=Å∞ 0, 1, 2 =∞iÜ«Ú 3  J~Ú#Ñ¨Ù_»∞

P(X = K) = CK2  #∞ C Ü≥ÚHõ¯ U qÅ∞= ã¨O`«$Ñ¨Î Ñ¨~°K«QÆÅ=Ù

1) 1/14 2) 1/15 3) 1/28 4) 1/30
40. If X is a poison variate such that P(X 1) P(X 2)α = = = =  then P(X 4)=  is equal to

X J<Õk áê~Ú[<£ qã¨Î$u J~Ú# P(X 1) P(X 2)α = = = =  J~Ú Õ̀ P(X 4)=  = ?

1) 2α 2) / 3α 3) 2eα − 4) 2eα
41. Let A and B be events in a simple space S such that P(A) = 0.4, P(B) = 0.3 and P(A B) 0.5∪ =

observe the following lists :
S XHõ ã̈O=$ «̀ JO «̀~åà◊OÖ’ A =∞iÜ«Ú B Å∞ Ô~O_»∞ Ü«∂ Œ̂$zÛùHõ „Ñ¨Ü≥∂QÍÅ∞ J~Ú# P(A) = 0.4,
P(B) = 0.3  =∞iÜ«Ú P(A B) 0.5∪ =   „H˜Ok"å\˜x Ñ¨ijeOK«O_ç.

List I List II
i) P(A B)∩ a) 0.1

ii) P(A B)∩ b) 0.2

iii) P(A B)∩ c) 0.3

iv) P(A B)∩ d) 0.5

The correct match of List I from List II is
1) b a c d 2) b c a d 3) b b a d 4) b b d a

42.
3

6x 0

cos(2x ) 1Lt
sin (2x)→

− =

1) 
1

16
2) 

1
16
−

3) 
1

32
4) 

1
32
−

43.
2

2x 0
sin( sec x)

Lt
x

π
→  =

1) 1 2) π 3) – π 4) 0
44. Consider the following statements :

Assertion A : x x  is differentiable at x = 0

Reason R : If f(x) and g(x) are differentiable at x = a, then f(x) g(x) is also differentiable at x = a.
Then the true statement among the following is :

1) Both A and R are true and R A⇒
2) Both A and R are true and R is not the correct explanation for A

3) A is true, R is false 4) A is false, R is true
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„H˜Ok „Ñ¨=K«<åÅ #∞O_ç

A : x x  „Ñ¨"Õ∞Ü«∞O x = 0  =^ŒÌ J=HõÅ#O

HÍ~°}=Ú (R) : f(x) =∞iÜ«Ú g(x) Å∞ x = 0 =^ŒÌ J=HõÅhÜ«∞O J~Ú`Õ f(x) g(x) ‰õÄ_» x = a =^ŒÌ

J=HõÅhÜ«∞O J~Ú`Õ „Ñ¨=K«<åÅÖ’ Uk ã¨`«º=Ú

1) A =∞iÜ«Ú R Å∞ ã¨`«º=Ú =∞iÜ«Ú R A⇒
2) A =∞iÜ«Ú R Å∞ ã¨`«º=Ú =∞iÜ«Ú A QÆ∞iOz R q=~°} ã̈iQÍÖË̂ Œ∞

3) A ã̈ «̀ºO, R Jã̈ «̀ºO 4) A Jã̈ «̀ºO, R ã̈ «̀ºO

45. If 
1 1

x a t , y a t
t t

   = − = +        then 11 1 2yy (y )+ =

1 1
x a t , y a t

t t
   = − = +        J~Ú Õ̀ 11 1 2yy (y )+ =

1) 0 2) 1 3) –1 4) y

46. Define a function f : →¡ ¡by 

2

2

sinx
,forx 0

f(x) x
x ax b,forx 0

 <=
 + + >

If  f is differentiable on ¡  then

f : →¡ ¡  QÍ x~°fizOK«|_ç# 

2

2

sinx
,forx 0

f(x) x
x ax b,forx 0

 <=
 + + >

 ¡  ÃÑ·#  f  J=HõÅhÜ«∂Å∞ J~Ú#

1) a = 0, b = 0 2) a = 0, b = 1 3) a = 1, b = 0 4) a = 1, b =1
47. If  u cos(x y) cos(x y)= + + −  then which of the following are true ?

u cos(x y) cos(x y)= + + −  „H˜Ok "å\˜Ö’ ã¨Ô~·#q

1) 
2 2

2 2

u u
x y

∂ ∂=∂ ∂ 2) 
2 2

2

u u
x x y

∂ ∂=∂ ∂ ∂ 3) 
2 2

2

u u
y y x

∂ ∂=∂ ∂ ∂         4) 
2 2u u

x y y x
∂ ∂=∂ ∂ ∂ ∂

48. For the curve n n 1y a x.−= , if the subnormal at any point is constant, then n equals

n n 1y a x.−=  =„Hõ=Ú Ü≥ÚHõ¯ LÑ¨ JaèÅO|O ã≤÷~°aO^Œ∞=Ù  J~Ú#  n = ?

1) 1 2) – 1 3) 2 4) –2

49. If the distance 's' meters traversed by a particle in 't' seconds is given by s = t3 – 3t2, then the
velocity of the particle when the acceleration is zero, in meters / sec is
XHõ HÀ}O 't' xq∞ëêÅ∞ 's'  g∞@~ü ^Œ∂~°O „Ñ¨Ü«∂}˜Oz#Ñ¨ÙÊ_»∞ s = t3 – 3t2 Hõ}O Ü≥ÚHõ¯ "ÕQÆ=Ú

(g∞/Ãã)ÅÖ’ «̀fi~°}O ã¨∞#fl J~Ú#Ñ¨ÙÊ_»∞

1) 2 2) – 2 3) 3 4) –3
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50. Consider the following statements A and R :

A : Both sin x and cos x are decreasing in ,
2
π π   

R : If a differentiable function decreases in an interval (a, b), then its derivative also decreases in
(a, b)
1) Both A and R are wrong 2) Both A and R are correct
3) A is correct and R is wrong 4) A is wrong and R is correct
ã≤̂ •úO «̀O 'A'  =∞iÜ«Ú 'R' Å#∞ „H˜Ok"å\˜Ö’ fã¨∞H˘#∞=Ú.

A : ,
2
π π     ÅÖ’ sin x =∞iÜ«Ú  cos x  ̀ «yæOK«∞#∞

R : J=HõÅ# „Ñ¨"Õ∞Ü«∞O (a, b) `«~°QÆuÖ’ `«yæ#Ñ¨Ù_»∞ ^•x J=HõÅ#O ‰õÄ_» (a, b) ÅÖ’ «̀QÆ∞æ#∞

1) A =∞iÜ«Ú R Å∞ ã῭ «º=Ú 2) A =∞iÜ«Ú R Å∞ Jã῭ «º=Ú

3) A ã̈ «̀ºO  R Jã̈ «̀ºO 4) A Jã̈ «̀ºO  R ã̈ «̀ºO

51. The shortest distance from (0, 3) to the parabola 2y 4x=  is
2y 4x=  J<Õ Ñ¨~å=ÅÜ«∞O‰õΩ (0, 3) J<Õ aO^Œ∞=Ù #∞O_ç Hõx+¨ª ^Œ∂~°O

1) 2 2) 2 3) 5 4) 5

52. xx e dx =∫
1) x(2x 4 x 4)e c+ + + 2) x(1 4 x)e c− +
3) x x2 x e 4 x e c− = + 4) x(2x 4 x 4)e c− + +

53. If n

sinnx
I dx

sinx
=∫ , where n is a positive integer greater than 1, then n n 2I I −− =

n

sinnx
I dx

sinx
=∫  WHõ¯_»  n J<Õk ^èŒ<å`«‡Hõ Ñ¨Ó~°‚ã¨OYº  (n > 1) J~Ú Õ̀ n n 2I I −− =

1) 
2

sin(n 1)x
n 1

−− 2) 
2

cos(n 1)x
n 1

−− 3) 
2

sinnx
n

4) 
2

cosnx
n

54. Let [x] denote the largest integer not exceeding x and { }x  = x – [x].   Then

{ }
{ } { }( x )

2012

cos( x ) cos0

cos( x )
dx

e e
ππ

π
−−∫  is equal to

[x] J< Õk ÃÑ^ Œ Ì  Ñ ¨Ó~ ° ‚  ã ¨OYº =∞iÜ«Ú x  H õ<åfl ` «‰ õ Ω¯= =∞iÜ«Ú { }x  = x – [x]

{ }
{ } { }( x )

2012

cos( x ) cos0

cos( x )
dx

e e
ππ

π
−−∫  J<Õk „H˜Ok "å\˜Ö’ ^ÕxH˜ ã¨=∂#O

1) 0 2) 1006 3) 2012 4) 2012 π
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55. Let 
n

n

e

1
I (logx) dx=∫ , where n is a non-negative integer.  Then I2012 +  2012I20111 =

n
n

e

1
I (logx) dx=∫  WHõ¯_» n J#∞#k è̂Œ<å «̀‡Hõ Ñ¨Ó~°‚ã¨OYº J~Ú Õ̀ I2012 +  2012  I2011 =

1) I1000 + 999I998 2) I1006 + 1006I1005

3) I1005 + 1005 I1005 4) I2012 + 1006I2006

56. The value of 
1

0
cos( x)cos([2x] )dxπ π∫ , where [x] denotes the integral part of the real number

x , is

1

0
cos( x)cos([2x] )dxπ π∫  WHõ¯_» 1n x n≤ < +  J~Ú Õ̀ [x] = n  qÅ∞=

1) 1 2) –1 3) 2 / π 4) – 2 / π

57. Given the integral 
x n

1

0
e (x 1) dx−∫ , the value of n for which it evaluates to 2e – 5 is

n Ü≥ÚHõ¯ U qÅ∞=Å‰õΩ WzÛ# ã¨=∂HõÅ#O 
x n

1

0
e (x 1) dx−∫  J#∞#k 2e – 5 ‰õΩ ã¨=∂#O

1) 2 2) 1 3) 4 4) 3

58. The area bounded by the parabolas y = x2 and y = 1 – x2 equals

y = x2 =∞iÜ«Ú y = 1 – x2 Ñ¨~å=ÅÜ«∞O`À U~°Ê_ç# "≥·âßÅºO „H˜Ok "å\˜Ö’ ^ÕxH˜ ã¨=∂#O

1) 1/3 2) 2/3 3) 
2

3
4) 

2 2
3

59. Simpson's 
1
3

 rule for approximating the value of a definite integral does not give exact result when

f(x) is a polynomial of degree

f(x) Ü≥ÚHõ¯ U `«~°QÆuH˜ ã≤OÑ¨û<£ 1/3 xÜ«∞=∂xH˜ =KÕÛ ^•^•Ñ¨Ù qÅ∞= WzÛ# `«~°QÆuÖ’ Ñ¨i=∞`«

ã¨OHõÅ<åxH˜ YzÛ`«"≥∞ÿ# (ã¨iÜ≥ÿ∞#) qÅ∞= HÍ^Œ∞

1) 1 2) 2 3) 3 4) 4
60. Given below in column 1, some differential equations.  Match these equations with their particular

solutions for y from column 2.

WzÛ# xÅ∞= =~°∞ã¨ 1 Ö’x J=HõÅ# ã¨g∞Hõ~°}ÏÅ‰õΩ Z^Œ∞@ L#fl xÅ∞= =~°∞ã¨ 2 Ö’x ã¨=∂^è•<åÅ#∞

=~°∞ã¨Ö’ [ «̀Ñ¨~°∞Û=Ú.
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Column 1 Column 2
(i) xdy – ydx = 0 (a) cos x + sin x
(ii) dy + 2ydx = 0 (b) cos x – sin x

(iii) y'' + y = 0 (c) 
x

2x
e

(iv) y'' – y' = 0 (d) ex + 1

The correct match among the following is : „H˜Ok "å\˜Ö’ ã¨iÜ≥ÿ∞#k.

1) d, c, a, b 2) d, c, b, a 3) c, d, a, b 4) c, d, b, a
61. Observe the following statements :

A : Integrating factor of 3 2dy
(x 2y ) y

dx
+ =  is 1/ye−  when it is expressed as linear in x

R : Integrating factor of 
dy

p(x)y q(x)
dx

+ =  where p(x) & q(x) are continuous functions of x, is

p(x)dx
e∫
Then the true statement among the following is :
1) A is true, R is false 2) A is true, R is true
3) A is false, R is true 4) A is false, R is false
D „H˜Ok „Ñ¨=K«<åÅ#∞ Ñ¨ijeOK«O_ç

A : 1/ye−  J#∞#k 
3 2dy

(x 2y ) y
dx

+ =  ‰õΩ ã¨=∞HõÅ# QÆ∞}HõO

R :  p(x) & q(x)  Å∞  x Ö’ JqzÛù#fl „Ñ̈"Õ∞Ü«∂Å∞ J~Ú#Ñ̈ÙÊ_»∞ p(x)dx
e∫  J#∞#k 

dy
p(x)y q(x)

dx
+ =

ã¨=∞HõÅ# QÆ∞}HõO

„H˜Ok „Ñ¨=K«<åÅÖ’ Uk ã¨`«ºO

1) A ã̈ «̀ºO, R Jã̈ «̀ºO 2) A ã̈ «̀ºO, R ã̈ «̀ºO

3) A Jã̈ «̀ºO, R ã̈ «̀ºO 4) A Jã̈ «̀ºO, R Jã̈ «̀ºO

62. Let A = (4, 0), B = (0, 12) be two points in the xy plane.  The locus of the point C such that the
area of triangle ABC is 18 sq. units is

A = (4, 0), B = (0, 12)  J<Õk xy ̀ «ÅOÖ’ Ô~O_»∞ aO Œ̂∞=ÙÅ∞.  ∆ABC „uÉèí∞[O Ü≥ÚHȭ  "≥·âßÅºO 18

Ü«¸x@∞¡ J~Ú#Ñ¨ÙÊ_»∞ aO^Œ∞Ñ¨^äŒOÖ’ aO^Œ∞=Ù C Ü≥ÚHõ¯ aO^Œ∞=Ù

1) 2(y 3x 12) 81+ + = 2) 2(y 3x 81) 12+ + =
3) 2(y 3x 12) 81+ − = 4) 2(y 3x 81) 12+ − =

63. In a rectangle ABCD, the co-ordinates of A and B are (1, 2) and (3, 6) respectively and a
diameter of the circumscribing circle of ABCD is 2x – y + 4 = 0.  Then the area of the rectangle
(in sq. units) is
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ABCD J<Õ n~°… K«̀ «∞~°„ã̈OÖ’ A =∞iÜ«Ú B aO^Œ∞=ÙÅ∞ =~°∞ã¨QÍ (1, 2) =∞iÜ«Ú (3, 6) ABCD
Ü≥ÚHõ¯ Ñ¨i=$`«ÎO Ü≥ÚHõ¯ "åº™ê~°÷O 2x – y + 4 = 0 J~Ú Õ̀ ABCD Ü≥ÚHõ¯ "≥·âßÅºO ZO`« ?

1) 16 2) 2 10 3) 2 5 4) 20

64. In a triangle, two vertices are (2, 3) and (4, 0) and the circumcenter is (2, )λ  for some λ ∈ ¡ .
The circumradius of the triangle is
„uÉèí∞[OÖ’ (2, 3) =∞iÜ«Ú (4, 0) J<Õq Ô~O_»∞ aO Œ̂∞=ÙÅ∞ =∞iÜ«Ú ̂ •x Ñ̈i=$ «̀ÎO (2, )λ  J~Ú#Ñ̈ÙÊ_»∞

^•x Ñ¨i=$`«Î "åº™ê~°÷O ZO`« ?

1) 
6

2 13+ 2) 2 3) 5 4) 13/6

65. The equation 2 28x 8xy 2y 26x 13y 18 0+ + + + + =  represents a pair of parallel straight lines.
The distance between them is

ã¨g∞Hõ~°}O 2 28x 8xy 2y 26x 13y 18 0+ + + + + =  J<Õq Ô~O_»∞ ã¨=∂O`«~° ˆ~YÅ#∞ ã¨∂z¿ãÎ P

ˆ~YÅ =∞ è̂Œº Œ̂∂~°O

1) 5 2) 
5

2
3) 

2
5

4) 
5
2

66. If the two pairs of lines 2 2x 2mxy y 0− − =  and 2 2x 2nxy y 0− − =  are such that one of them
represents the bisectors of the angles between the other, then

2 2x 2mxy y 0− − =  =∞iÜ«Ú 2 2x 2nxy y 0− − =  J<Õq Ô~O_»∞ ˆ~YÅ∞ J~Ú#Ñ¨Ù_»∞ JO Œ̂∞Ö’

U^À XHõ ̂~Y Ô~O_»∞ ̂~YÅ =∞^èŒºHÀ}O ã¨=∞kfiYO_»#O KÕ¿ãÎ

1) mn 1 0+ = 2) mn 1 0− = 3) m n 0+ = 4) m n=
67. A straight line makes the same angle θ  with each of the x-axis and z-axis.  If the angle β , which

it makes with y-axis, is such that 2 2sin 3sinβ θ= , then 2cos θ  equals

U^≥·# XHõ ̂~Y  x – JHõ∆O =∞iÜ«Ú z – JHõ∆OÅ`À β  J<Õ ã¨=∂O «̀~° HÀ}O KÕ¿ãÎ y – JHõ∆O`À HÀ}O KÕ¿ãÎ

JÑ¨ÙÊ_»∞ 2 2sin 3sinβ θ=  JÑ¨ÙÊ_»∞ 2cos θ   ^ÕxH˜ ã¨=∂#O

1) 1/5 2) 2/5 3) 3/5 4) 2/3

68. If  P = (0, 1, 0) and Q = (0, 0, 1) then the projection of PQ  on the plane x + y + z = 3 is

P = (0, 1, 0)  =∞iÜ«Ú Q = (0, 0, 1)  J~Ú#Ñ¨ÙÊ_»∞ PQ  Ü≥ÚHõ¯ qˆH∆Ñ¨}O x + y + z = 3 J<Õ ̀ «ÅOÖ’

1) 2 2) 3 3) 2 4) 3
69. A sphere passes through the origin and meets the axes A, B, C.  If the centroid of the triangle

ABC likes on the sphere 2 2 2x y z 4+ + = , the radius of the sphere.  OABC is

XHõ QÀà◊=Ú =¸ÅaO^Œ∞=Ù QÆ∞O_® áÈ`«∂ A, B, C J<Õ JH∆ÍÅ#∞ YO_çã¨∞ÎOk.  A, B, C Ü≥ÚHȭ  QÆ∞~°∞ «̀fi

ˆHO„ Œ̂O 2 2 2x y z 4+ + =  g∞^Œ L#flÑ¨ÙÊ_»∞ OABC Ü≥ÚHõ¯ "åº™ê~°÷O

1) 1 2) 2 3) 3 4) 4
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70. A circle passes through (2, 2) and (9, 9) and is tangent to the positive x-axis.  The x-co-ordinate
of the point of contact is
XHõ =$`«ÎO (2, 2) =∞iÜ«Ú (9, 9) QÆ∞O_® áÈ`«∂ x – JHõ∆O`À ^èŒ<å`«‡Hõ „ã¨Êt ã¨∂÷~Ú#Ñ¨ÙÊ_»∞ x – JHõ∆O#∞

U aO^Œ∞=Ù =^ŒÌ YO_çã¨∞ÎOk

1) 2 2) 3 3) 4 4) 6

71. Two circles C1 and C2 whose equations are respectively 2 2
1 1x y 2g x c 0+ + + =  and

2 2
2x y 2g x c 0+ + + =  are such that one lies in the interior of the other.  Then

1) g1g2 > 0 and c < 0 2) g1g2 < 0 and c >0
3) g1g2 < 0 and c < 0 4) g1g2 > 0 and c > 0

2 2
1 1x y 2g x c 0+ + + = , 2 2

2x y 2g x c 0+ + + =  Å∞ C1,  C2 Å∞ =$`åÎÅ#∞ ã¨∂z¿ãÎ XHõ =$ «̀ÎO

=∞~˘Hõ =$ «̀ÎOÖ’ LO>Ë

1) g1g2 > 0 =∞iÜ«Ú c < 0 2) g1g2 < 0 =∞iÜ«Ú c >0

3) g1g2 < 0  =∞iÜ«Ú c < 0 4)  g1g2 > 0 =∞iÜ«Ú c >0

72. The value of k so that the circles 2 2x y kx 4y 2 0+ + + + =  and 2 22(x y ) 4x 3y k 0+ − − + =
cut orthogonally is

k  Ü≥ÚHõ¯ U qÅ∞=‰õΩ 2 2x y kx 4y 2 0+ + + + =  =∞iÜ«Ú 2 22(x y ) 4x 3y k 0+ − − + =  J<Õ

=$`åÎÅ∞ ÅO|OQÍ YO_çOK«∞‰õΩO\Ï~Ú

1) – 10/3 2) 10/3 3) – 8/3 4) 8/3

73. The locus of the midpoint of the chord of the circle 2 2x y 2x 2y 2 0+ − − − =  which makes an

angle of 1200 at the centre is
2 2x y 2x 2y 2 0+ − − − =  Ü≥ÚHõ¯ "åºã¨O Ü≥ÚHõ¯ =∞^èŒºaO^Œ∞=Ù aO^Œ∞Ñ¨^äŒO =∞iÜ«Ú P "åºã¨O

Ü≥ÚHõ¯ HÀ}O ̂HO„^ŒO 1200 J~Ú#Ñ¨ÙÊ_»∞ "åºã¨O Ü≥ÚHõ¯ =∞^èŒºaO^Œ∞=Ù aO^Œ∞Ñ¨^äŒO

1) 2 2x y 2x 2y 1 0+ − − + = 2) 2 2x y 2x 2y 1 0+ − − − =
3) 2 2x y x y 1 0+ + + − = 4) 2 2x y x y 2 0+ + + − =

74. A circle touches the parabola y2 = 4x at (1, 2) and also touches its directrix.  The y-co-ordinate
of the point of contact of the circle and the directrix is
y2 = 4x  J<Õ Ñ¨~å=ÅÜ«∂xfl XHõ =$`«ÎO (1, 2) =^ŒÌ ã¨Ê$tã¨∂Î =∞iÜ«Ú ̂ •x "åº™êH∆Íxfl ‰õÄ_® (1, 2) =^ŒÌ

YO_ç¿ãÎ =$`«ÎO =∞iÜ«Ú "åº™êHõ∆O Ü≥ÚHõ¯ YO_çOKÕ aO^Œ∞=Ù Ü≥ÚHõ¯ y – x~°∂Ñ¨HõO

1) 2 2) 2 3) 2 2 4) 4

75. In the xy-plane, three distinct lines l1, l2, l3 are concurrent at the point (a, 0).  Further the lines
l1, l2, l3 are normals to the parabola y2 = 6x at A, B and C on it respectively.  Then

xy «̀ÅOÖ’ =¸_»∞ Jã̈=∂# ̂~YÖ̌·# l1, l2, l3 Å∞ (a, 0) aO^Œ∞=Ù =^ŒÌ YO_ç¿ãÎ A, B, C = Œ̂Ì D ̂~YÅ∞

y2 = 6x ‰õΩ JaèÅOÉÏÅ∞ J~Ú Õ̀

1) 5λ <− 2) 3λ > 3) 5 3λ− < <− 4) 0 3λ< <
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76. Let P be an arbitrary point on the ellipse 
2 2

2 2

x y
1

a b
+ = , a > b > 0 and F1, F2 be the foci of the

ellipse.  The locus of the centroid of the triangle PF1F2 as P moves on the ellipse is
1) a circle 2) a parabola 3) an ellipse 4) a hyperbola

2 2

2 2

x y
1

a b
+ = , a > b > 0 n~°…=$ «̀ÎOÖ’ P  J<Õ Ü«∂ Œ̂$zÛùHõ aO Œ̂∞=Ù J~Ú =∞iÜ«Ú F1, F2 Å∞ ̂ •xÜ≥ÚHõ¯

<åÉèí∞Å∞ J~Ú#Ñ¨Ù_»∞ „uÉèí∞[=Ú PF1F2  Ö’ QÆ∞~°∞`«fi ̂HO„^Œ=Ú HõeyÜ«Ú#fl n~°…=$`«Î=ÚÃÑ· Hõ^Œ∞Å∞`«∞#fl

P aO^Œ∞=Ù Ü≥ÚHõ¯ aO^Œ∞Ñ¨^äŒO

1) =$`«Î=Ú 2) Ñ¨~å=ÅÜ«∞O 3) n~°…=$ «̀ÎO 4) JuÑ̈~å=ÅÜ«∞O

77. Consider an ellipse with foci at (5, 15) and (21, 15).  If the x-axis is a tangent to the ellipse, then
the length of its major axis equals
(5, 15) =∞iÜ«Ú (21, 15) J<Õq n~°…=$`«Î <åÉèí∞Å∞ J#∞‰õΩO>Ë n~°…=$`åÎxH˜ x – JHõ∆=Ú ã¨Ê~°≈ˆ~Y J~Ú`Õ

n~°… =$`«Î n~°… JHõ∆ á⁄_»=Ù ZO`«

1) 17 2) 34 3) 13 4) 416
78. The equation of the hyperbola with focus at (1, –1), directrix along the line x – y + 1 = 0 and

eccentricity 2  is

<åaè (1, –1) u~°ºH± JHõ∆=Ú x – y + 1 = 0 =∞iÜ«Ú L`Õ¯O„^Œ=Ú 2   QÍ QÆey# JuÑ̈~å=ÅÜ«∞

ã¨g∞Hõ~°}O

1) 2 2x y 1− = 2) xy 1=
3) 2xy 4x 4y 1 0− + + = 4) 2xy 4x 4y 1 0+ − − =

79. The equation of the chord joining two points (x1, y1) and (x2, y2) on the rectangular hyperbola
xy = c2 is

xy = c2 J<Õ n~°…K«`«∞~°∞ƒù[ JuÑ¨~å=ÅÜ«∞O Ü≥ÚHõ¯ *Ïº HõeyÜ«Ú#fl  (x1, y1),  (x2, y2) J<Õ Ô~O_»∞

aO^Œ∞=ÙÅ ã¨g∞Hõ~°}=Ú

1) 
1 2 1 2

x y
1

x x y y
+ =+ + 2) 

1 2 1 2

x y
1

x x y y
+ =− −

3) 
1 2 1 2

x y
1

y y x x
+ =+ + 4) 

1 2 1 2

x y
1

y y x x
+ =− −

80. The directrix of the parabola 
2

r
1 cosθ= +  in polar co-ordinates is

2
r

1 cosθ= +  Ñ¨~å=ÅÜ«∞O "åº™êHõ∆O Ü≥ÚHõ¯ Ñ¨~åq∞u aO^Œ∞ ~°∂Ñ¨O

1) rcos 2θ = 2) rcos 2θ =− 3) rsin 2θ = 4) rsin 2θ =−
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15.
2

4 2 3 4

3x x 1 a b c d
(x 1) x 1 (x 1) (x 1) (x 1)

+ + = + + +− − − − −  
a b
c d

 ⇒     =

1) 
3 7
5 0

 
   2) 

0 3
7 5

 
   3) 

0 7
3 5

 
   4) 

3 5
7 0

 
  

16. Let A denote the matrix 
0 i
i 0

 
   , where 2i 1=− , and let I denote the identity matrix 

1 0
0 1

 
   .

The 2 2012I A A ....... A+ + + +  is

A = 
0 i
i 0

 
   ,  2i 1=−  =∞iÜ«Ú I  = 

1 0
0 1

 
    J~Ú Õ̀ 2 2012I A A ....... A+ + + +  =

1) 
0 0
0 0

 
   2) 

0 i
i 0

 
   3) 

1 i
i 1

 
   4) 

1 0
0 1
− 

 − 
17. Let A and B be any two n x  n matrices such that the following conditions hold :

AB = BA and there exist positive integers K and l such that Ak = I (the identity matrix) and Bk=0
(the zero matrix).  Then
A, B U"Õx n x  n «̀~°QÆu QÆÅ =∂„uHõÅ∞ J~Ú AB = BA ‰õΩ J#∞QÆ∞}OQÍ K J<Õ ã¨Ç¨Ï[ã¨OYº

=º=ã≤÷`«=Ú J=Ù`«∂ Ak = I n x n =∞iÜ«Ú J~Ú Õ̀ Bk= 0n x n

1) A + B = I 2) (A + B)m = 0 for some integer m

m(A + B)m = 0,  m U^Õx XHõ Ñ¨Ó~°‚ ã¨OYº

3) det (AB) = 0 4) det (A + B) 
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18. If n is a real number, then the system of simultaneous linear euqations nx + y = 1, ny + z = 1 and
nz + x =1 is inconsistent if and only if n =
nx + y = 1, ny + z = 1  =∞iÜ«Ú nz + x =1  ã¨=∞HÍeHõ UHõÑ¶¨∂`« ã¨g∞Hõ~°}ÏÅ∞ Jã¨OQÆ`«O HÍ=_®xH˜

J=â◊ºHõ Ñ¨~åºÑ¨Î xÜ«∞=∞=Ú n.  WHõ¯_» 'n' "åãÎ̈= ã¨OYº J~Ú Õ̀

1) 1 2) – 1 3) 2 4) – 2

19. Suppose n is a natural number such that 2 3 ni 2i 3i ........ ni 18 2+ + + + = , where i is the

square root of –1.  Then n is

n ã¨Ç¨Ï[ ã¨OYº JÜÕ∞º@@∞¡ 2 3 ni 2i 3i ........ ni 18 2+ + + + =  J~Ú Õ̀ n.  WHõ¯_» i2 = –1

1) 9 2) 18 3) 36 4) 72

20. The smallest positive integer n for which 2n 2n(1 i) (1 i)+ = −  is

2n 2n(1 i) (1 i)+ = −  JÜÕ∞º@@∞¡ n Ü≥ÚHõ¯ Ju z#fl ã¨Ç¨Ï[ ã¨OYº

1) 1 2) 2 3) 3 4) 4

3
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PHYSICS
81. If velocity (V), force (F) and energy (E)  are taken as fundamental units, then dimensional

formula for mass will be
"ÕQÆO (V), |Å=Ú (F), â◊H˜Î (E)Å#∞ =¸Å „Ñ¨=∂}ÏÅ∞QÍ fã¨∞‰õΩ#flÑ¨ÙÊ_»∞ „ Œ̂=º~åt Ü≥ÚHȭ  q∞uá¶ê~°∞‡ÖÏ

1. 2 0V F E 2. 0 2V FE 3. 2 0VF E− 4. 2 0V F E−

82. A car moving at a speed 'v ' is stopped in a certain distance when the brakes produce a
deceleration 'a'. If the speed of the car  was 'nv', what must be the deceleration of the car to
stop it in the same distance and in the same time ?
'v' "ÕQÆO`À áÈ «̀∞#fl HÍ~°∞ÃÑ·, 'a' |∞∞} «̀fi~°}Ïxfl á⁄O Õ̂@@∞¡KÕ¿ãÎ H˘O «̀̂ Œ∂~°OÖ’ PyOk.  J Õ̂ HÍ~°∞ 'nv'
"ÕQÆO`À áÈ «̀∞#flÑ̈ÙÊ_»∞, JO Õ̂̀ Œ∂~°OÖ’ PQÍÅO>,Ë |∞∞} «̀fi~°}O qÅ∞=

1. n a 2. n a 3. 2n a 4. 3n a

83. Which of the following remains constant during the motion of a projectile fired from a planet?
1. kinetic energy 2. momentum
3. vertical component of velocity 4. horizontal component of velocity
XHõ „QÆÇ¨ÏOÃÑ· „Ñ¨Ü≥∂yOz# „Ñ¨H˜∆Ñ¨Î =ã¨∞Î=Ù Ü≥ÚHõ¯ U Éè∫uHõ ~åt ã≤÷~°=ÚQÍ LO_»∞#∞

1. QÆu[â◊HÎ̃ 2. „^Œ=º"ÕQÆ=Ú

3. "ÕQÆ=Ú Ü≥ÚHõ¯ ÅOÉÏOâ◊=Ú 4. "ÕQÆ=Ú Ü≥ÚHõ¯ H˜∆u[ ã¨=∂O`«~° JOâ◊=Ú

84. A block of a mass M is lying on a horizontal frictionless surface. One end of a rope mass m
is fixed to the block and a force F is applied at the free end parallel to the surface. The force
acting on the block will be
Ñ¶̈∞~°¬} ÖËx H̃∆u[ ã̈=∂O «̀~° |Å¡ÃÑ· 'M' „^Œ=º~åt LOk.  'm'  „^Œ=º~åt Hõey# `å_»∞, XHõ H˘# 'M'
„^Œ=º~åtH˜ Hõ\˜ì, Ô~O_»= z=~°  'F' J<Õ |ÖÏxfl |Å¡H̃ ã̈=∂O «̀~°OQÍ HõÅ∞QÆ*Ë¿ãÎ 'M' „^Œ=º~åtÃÑ· Ñ¨xKÕ¿ã
|ÅO

1. F 2. ( )
FM

M m+ 3. ( )
Fm

M m+ 4. ( )
Fm

M m−
85. A body of mass m, having momentum p, is moving on a rough horizontal surface. If it is

stopped in a distance ,x  the coefficient of friction between the body and the surface is given
by
'm' „ Œ̂=º~åt, 'p' „^Œ=º"ÕQÆ=Ú Hõey# =ã¨∞Î=Ù  QÆ~°∞‰õΩ`«ÅOÃÑ· H˜∆u[ ã¨=∂O`«~°OQÍ Hõ^Œ∞Å∞`ÀOk.  nxx
x Œ̂∂~°OÖ’ PÑ≤̀ Õ,   =ã¨∞Î=ÙH˜, «̀ÖÏxH˜ =∞ è̂Œº QÆÅ Ñ¶̈∞~°¬} QÆ∞}HõO qÅ∞=

1. 
2

22
p

gm x
µ = 2. 

2

2
p
gmx

µ = 3. 2
p

gmx
µ =              4. 22

p
gm x

µ =

86. A ball is dropped from a height of 10m. It is embedded 1m in sand and stops. In this process
1. only momentum is conserved 2. only kinetic energy is conserved
3. both momentum and kinetic energy are conserved
4. neither momentum nor kinetic energy is conserved
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2m2m

m mO

a

a

a

a

y

x

•

10m Z`«∞Î #∞O_ç XHõ |Oux *Ï~°q_ç¿ãÎ, Jk Wã¨∞HõÖ’ '1m' Œ̂∂~°O áÈ~Ú PyáÈ Õ̀, ã≤÷~°=ÚQÍ LO_Õ
Éè∫uHõ~åt

1. „^Œ=º"ÕQÆ=Ú 2. QÆu[â◊H˜Î        3. „^Œ=º"ÕQÆ=Ú =∞iÜ«Ú QÆu[â◊H˜Î 4. UnHÍ^Œ∞

87. The motion of centre of mass of a system of two particles is unaffected by their internal
forces
1. irrespective of the actual directions of the internal forces
2. only if they are along the line joining the particles
3. only if they are at right angles to the line joining the particles
4. only if they are obliquely inclined to the line joining the particles
Ô~O_»∞ Hõ}=ÚÅ Ü≥ÚHȭ  „ Œ̂=º~åt ̂HO„ Œ̂=Ú, JO «̀~°æ̀ « |ÖÏÅ =Å¡

^•x K«Å#=ÚÖ’ =∂~°∞Ê~å^Œ∞.

1. JO «̀~°æ̀ « |ÖÏÅ Ü≥ÚHȭ  kâ◊ U q è̂Œ=ÚQÍ L#fl#∞

2. Hõ}ÏÅ#∞ Hõe¿Ñ ̂~Y "≥O|_ç L#flÑ¨ÙÊ_»∞ 3. Hõ}ÏÅ#∞ Hõe¿Ñ ̂~Y‰õΩ ÅO|kâ◊Ö’ L#flÑ̈ÙÊ_»∞

4. Hõ}ÏÅ#∞ Hõe¿Ñ ̂~Y‰õΩ H˘O`« HÀ}OÖ’ Ñ¨xKÕã¨∞Î#flÑ¨ÙÊ_»∞

88. Consider a particle of mass m suspended vertically by a string at the equator. Let R and M
denote the radius and the mass of the earth respectively. If ω  is the angular velocity of
earth’s rotation about its own axis, the tension in the string is equal to
M „ Œ̂=º~åt, 'R' "åº™ê~°÷=Ú Hõey# Éèí∂q∞ Ü≥ÚHõ¯ Éèí∂=∞^èŒº ̂~Y =^ŒÌ 'm' „^Œ=º~åt QÆÅ XHõ =ã¨∞Î=Ù#∞
fQÆ̂ •fi~å xÅ∞=ÙQÍ „"ÕÖÏ_»nâß~°∞.  'ω '  Éèí∂q∞ Ü≥ÚHõ¯ HÀ}©Ü«∞ "ÕQÆ"≥∞ÿ`Õ, „"ÕÖÏ_»nã≤# fQÆÖ’ ̀ «#º`« T

1. 22
Mm

G
R

2. 2

Mm
G

R
             3. 2

2

Mm
G m R

R
ω−       4. 2

2

Mm
G R m

R
ω+

89. The density of water at the surface of the ocean is ρ . If the bulk modulus of water is B, what

is the density of ocean water at a depth where the pressure is 0nP , where 0P  is the
atmospheric pressure ?

ã¨=Ú„ Œ̂ LÑ¨i «̀ÅOÃÑ·  ™êO„ Œ̂̀ « ρ .  ã¨∂÷ÅQÆ∞}Hõ=Ú h\˜k B. 0P  "å`å=~°} Ñ‘_»#=∞~Ú Õ̀, ZO «̀

Ö’ «̀∞Ö’ Ñ‘_»#=Ú 0nP  J=Ù`«∞Ok.

1. 
0( 1)

B
B n P

ρ
− − 2. 

0( 1)
B

B n P
ρ

+ − 3. 
0

B
B nP

ρ
− 4. 

0

B
B nP

ρ
+

90. A J-tube, shown in the figure, contains a volume V of dry air trapped in arm A of the tube.
The atmospheric pressure is H cm of mercury. When more mercury is poured in arm B, the
volume of the enclosed air and its pressure undergo a change. What should be the difference
in mercury levels  in the two arms so as to reduce the volume of air to V/2 ?
Ñ¨@=ÚÖ’ K«∂Ñ≤#@∞¡  J PHÍ~°O QÆÅ Q˘@ìOÖ’ V qÅ∞= QÆÅ á⁄_çQÍe

A "≥OÑ¨Ù |OkèOÑ¨|_çOk. "å`å=~°} Ñ‘_»#O H . B "≥OÑ¨Ù Q˘@ìOÖ’

=∞iH˘O`« áê^Œ~°™êxfl áÈã≤, á⁄_çQÍe Ñ¶¨∞#Ñ¨i=∂}O'V/2' J"åfie

JO>Ë, Ô~O_»∞ Q˘\ÏìÅÖ’x áê^Œ~°ã¨ =∞\ÏìÅ `Õ_®

1. H cm 2. H/2 cm

3. 2H cm 4. H/3 cm

Air
of volume
V

Mercury

B

A
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91. The displacement y of a particle executing simple harmonic motion is given by

24cos sin(1000 )
2
t

y t =    . This expression may be considered to be a result of the

superposition of how many simple harmonic motions ?

1. two 2. three 3. four 4. five

ã¨~°à◊Ç¨Ï~å`«‡Hõ K«Å#=Ú KÕÜ«Ú Hõ}=Ú Ü≥ÚHõ¯ ã¨g∞Hõ~°}=Ú 
24cos sin(1000 )

2
t

y t =     D

ã¨g∞Hõ~°}O Zxfl ã¨~°à◊Ç¨Ï~å`«‡Hõ K«Å#=Ú KÕÜ«Ú Hõ}=ÚÅ ã¨"Õ∞‡à◊#=Ú

1. Ô~O_»∞ 2. =¸_»∞ 3. <åÅ∞QÆ∞ 4. S^Œ∞

92. A wire of density ρ  is stretched between two clamps a distance L apart, while being subjected
to an extension l . Y is the Young’s modulus of the material of the wire. The lowest frequency
of transverse vibrations of the wire is given by

' ρ '  ™êO„ Œ̀̂ «, L  á⁄_»=Ù Hõey# fQÆÃÑ· «̀#º «̀ HõÅ∞QÆ*Ë¿ãÎ, fQÆÖ’ ™êQÆ∞ Œ̂Å ' l '.  YY Ü«∞OQ∑ QÆ∞}Hõ"≥∞ÿ̀ Õ
Hõx+¨ª u~°ºH± `«~°OQÆ áœ#óÑ¨Ù#º=Ú

1. 
1

2
YL

v
L lρ= 2. 2

1
2

Y L
v

L l
ρ= 3. 

1
2

Yl
v

L Lρ=         4. 
1

2
L

v
L Yl

ρ=

93. A metallic sphere of diameter D has a cavity of diameter d at its centre. If the sphere is
heated, the diameter of the cavity will

1. decrease 2. increase

3. remain unchanged 4. decreases if d < D/2 and increase if d > D/2
D "åºã¨O Hõey# XHõ Ö’Ç¨ÏQÀà◊O Ü≥ÚHõ¯ ˆHO„^ŒO =^ŒÌ d "åºã¨O Hõey# ~°O„ è̂ŒO LOk.  D QÀàÏxfl
"Õ_çKÕ¿ãÎ, D ~°O„^èŒ "åºã¨O

1. «̀QÆ∞æ̀ «∞Ok 2. ÃÑ~°∞QÆ∞ «̀∞Ok

3. =∂~°̂ Œ∞

4. d < D/2 J~Ú#Ñ¨Ù_»∞ «̀QÆ∞æ̀ «∞Ok  d > D/2 J~Ú#Ñ¨Ù_»∞ ÃÑ~°∞QÆ∞ «̀∞Ok

94. The temperature coefficient of reistance of the material of a wire is 0.00125 per 0 C . Its
resistance at 300K is 1 ohm. At what temperature will the resistance of the wire be 2 ohm ?

XHõ fQÆÜ≥ÚHȭ  LëÈ‚„QÆ̀ å x~À è̂ŒHõ QÆ∞}HõO 0.00125/ 0 C . 300K =^ŒÌ x~À^èŒO 1 F"£∞.  U LëÈ‚„QÆ`« =^ŒÌ

fQÆ x~À è̂ŒO '2 F"£∞— J=Ù «̀∞Ok

1. 1154 K 2. 1100 K 3. 400 K 4. 1127 K

95. A monoatomic ideal gas, initially at temperature 1 ,T  is enclosed in a cylinder fitted with a

frictionless posion. The gas is allowed to expand adiabatically to temperature 2T  by releasing

the pison suddenly. If 1L  and 2L  are the lengths of the gas column before and after expansion

respectively, then 1 2/T T  is given by
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UHõ Ñ¨~°=∂}∞Hõ P Œ̂~°≈"åÜ«Ú=Ù `˘e LëÈ‚„QÆ̀ « T1.  D "åÜ«Ú=Ù#∞ Ñ¶̈∞~°¬} ÖËx ã¨∂÷áêHÍ~° áê„ «̀Ö’

|OkèOKå~°∞.  ã≤÷~À+¨‚Hõ „Ñ¨„H˜Ü«∞ ^•fi~å 2T  LëÈ‚„QÆ̀ «‰õΩ ÃÑOz Õ̀ 1L , 2L  Å∞ "åÜ«Ú=Ù Ü≥ÚHõ¯ á⁄_»=ÙÅ∞,

"åºHÀzOK«x, "åºHÀzOz# «̀~°∞"å «̀ J~Ú Õ̀ 1 2/T T  Ü≥ÚHõ¯ qÅ∞=

1. 

2/3

1

2

L
L

 
   2. 

1

2

L
L 3. 

2

1

L
L 4. 

2/3

2

1

L
L

 
  

96. Two concentric spheres of radii 1r  and 2r  carry charges 1q  and 2q  respectively. If the

surface charge density ( )σ  is the same for both spheres, the electric potential at the common
centre will be

1r , 2r  "åº™ê~å÷Å∞ Hõey# Ô~O_»∞ UHõ ̂HO„ Œ̂ QÀàÏÅÃÑ· P"ÕâßÅ∞ =~°∞ã¨QÍ 1q , 2q  .  "å\˜ LÑ¨i «̀Å P"Õâ◊

™êO„ Œ̂̀ « ( )σ  ã¨=∂#"≥∞ÿ`Õ, "å\˜ L=∞‡_ç ̂HO„^ŒO =^ŒÌ q^Œ∞º`ü á⁄>ˇx¬Ü«∞Öò qÅ∞=

1. 
1

0 2

.
r
r

σ
ε 2. 

2

0 1

.
r
r

σ
ε 3. 1 2

0

( )r r
σ
ε − 4. 1 2

0

( )r r
σ
ε +

97. Two parallel plate capacitors of capacitances C and 2C are connected in parallel and charged
to a potential difference V by a battery. The battery is then disconnected and the space
between the plates of capacitor C is completely filled with a material of dielectric constant
K. The potential difference across the capacitors now becomes
'C' =∞iÜ«Ú '2C' q^Œ∞º`ü ÔHáêã≤\© Hõey# 2 ã¨=∂O`«~° Ñ¨ÅHõÅ HõO_≥#û~üÅ#∞ ã¨=∂O`«~°OQÍ, 'V'
á⁄>ˇx¬Ü«∞Öò ÉèË^ŒO Hõey# ÉÏº@sH˜ Hõeáê~°∞.  WÑ¨ÙÊ_»∞ ÉÏº\sÅ#∞ `˘ÅyOz, 'C' q^Œ∞º`ü ÔHáêã≤\©
Hõey# HõO_≥#û~°∞ Ñ¨ÅHõÅ =∞^èŒº Ñ¨ÓiÎQÍ 'K' ~À è̂ŒHõ ã≤÷~åOHõ=ÚQÍ Hõey# ~À è̂ŒHÍxfl xOÑ≤̀ Õ, P Ô~O_»∞
HõO_≥#û~ü Ñ¨ÅHõÅ =∞^èŒº QÆÅ á⁄>ˇx¬Ü«∞Öò ÉèË^ŒO qÅ∞=

1. 
1

V
K + 2. 

2
2

V
K + 3. 

3
2

V
K + 4. 

3
3

V
K +

98. Two identical cells of emf 1.5 V each connected in parallel provide a supply to an external
circuit consisting of two resistors of 7Ω  each joined in parallel. A very high resistance
voltmeter reads the terminal voltage of the cells to be 1.4 V. What is the internal resistance of
each cell ?
XH˘¯Hõ¯\˜ 1.5V q^Œ∞ºKåÛùÅHõ |ÅO Hõey# Ô~O_»∞ Ñ¶¨∞\ÏÅ#∞ ã¨=∂O`«~°OQÍ HõeÑ≤, nxx XH˘¯Hõ¯\˜

7Ω  x~À è̂ŒO Hõey ã̈=∂O «̀~°OQÍ HõeÑ≤# 2 x~À è̂•Å‰õΩ Hõeáê~°∞.  J «̀ºkèHõ x~À è̂ŒO Hõey# "ÀÖòìg∞@~°∞`À,
Ñ¶¨∞@=ÚÅ >ˇi‡#Öò "ÀÖËìl 1.4V QÍ H˘e¿ãÎ Ñ¶̈∞@=Ú JO «̀~°æ̀ « x~À è̂ŒO

1. 0.2 Ω 2. 0.3 Ω 3. 0.4 Ω 4. 0.5 Ω
99. A rectangular loop carrying a current i is situated near a long straight wire such that the wire

is parallel to one of the sides of the loop. If a steady current I is established in the wire, as
shown in Figure, the loop will
1. rotate about an axis parallel to the wire
2. move away from the wire
3. move towards the wire
4. remain stationary

>

>>

>

>

I

i

i
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'Z' q^Œ∞º`ü „Ñ¨=Ç≤Ïã¨∞Î#fl XHõ n~°… K«`«∞~°„™êHÍ~°Ñ¨Ù K«„@O, Ñ¨@=ÚÖ’ K«∂Ñ≤#@∞¡ 'I' q^Œ∞º`ü „Ñ¨=Ç≤Ïã¨∞Î#fl
u#flx, á⁄_»"≥·# "åÇ¨ÏHõ=Ú#‰õΩ XHõ Éèí∞[O ã¨=∂O`«~°OQÍ LO_Õ@@∞¡ LOKå~°∞.  JÑ¨Ù_»∞ P K«„@O

1.  "åÇ¨ÏHõ JH∆ÍxH˜ ã¨=∂O «̀~°OQÍ „Éèí=∞}O KÕã¨∞ÎOk 2. "åÇ¨ÏHõO #∞O_ç ^Œ∂~°OQÍ "≥_»∞`«∞Ok

3. "åÇ¨ÏHõO "≥OÑ¨ÙH˜ "≥_»∞`«∞Ok 4. ã≤÷~°OQÍ LO@∞Ok

100. A magnet is moved in the direction indicated by an arrow between two coils AB and CD as
shown in figure. What is the direction of the induced current in each coil ?
1. A to B in coil X and C to D in coil Y
2. A to B in coil X and D to C in coil Y
3. B to A in coil X and C to D in coil Y
4. B to A in coil X and D to C in coil Y
Ñ¨@=ÚÖ’ K«∂Ñ≤#@∞¡ XHõ JÜ«∞™ê¯O`«=Ú#∞ AB,  CD J#∞ fQÆK«∞@ìÅ =∞^èŒº HõkÑ≤#Ñ¨Ù_»∞ „¿Ñˆ~Ñ≤OK«|_ç#
q^Œ∞º`ü Ü≥ÚHõ¯ kâ◊, XH˘¯Hõ¯ K«∞@ìÖ’

1. A #∞O_ç B‰õΩ 'X' Ö’ C #∞O_ç D ‰õΩ Y Ö’ 2. A #∞O_ç B‰õΩ 'X' Ö’ D #∞O_ç C ‰õΩ Y Ö’

3. B #∞O_ç A‰õΩ 'X' Ö’ C #∞O_ç D ‰õΩ Y Ö’ 4. B #∞O_ç A‰õΩ 'X' Ö’ D #∞O_ç C ‰õΩ Y Ö’

101. What is the relation between refractive indices µ , 1µ  and 2µ  if the behaviour of light rays
is as shown in figure
Ñ¨@=ÚÖ’ K«∂Ñ≤#@∞¡ HÍOuH˜~°}=ÚÅ∞ Hõ@HõO QÆ∞O_® „Ñ¨Ü«∂}˜¿ãÎ "å\˜ =„H©Éèí=# QÆ∞}Hõ=ÚÅ =∞^èŒº
ã¨O|O^èŒ=Ú

1. 2 1µ µ µ> >
2. 2 1µ µ µ< <
3. 2 1;µ µ µ µ< =
4. 2 1 2;µ µ µ µ< =

102. A thin prism of 40 angle gives a deviation of 2.40.The value of refractive index of the material
of the prism is
40 Ñ¨@ìHõ HÀ}=ÚQÍ Hõey# XHõ Ñ¨Å∞K«x Ñ¨@ìHõOÖ’ qK«Å#O 2.40 J~Ú`Õ, Ñ¨@ìHõ Ñ¨^•~°÷ =„H©Éèí=#
QÆ∞}HõO qÅ∞=

1) 1.6 2) 1.7 3) 1.8 4) 1.9
103. Energy levels A, B and C of a certain atom correspond to increasing values of energy, i.e.

E E E< <A B C . If 1 2,λλ  and 3λ  are the wavelength of radiations corresponding to transitions
C to B, B to A and C to A respectively, which of the following relation is correct ?

XHõ Ñ¨~°=∂}∞=Ù Ü≥ÚHõ¯ A, B =∞iÜ«Ú C Hõ~°Ê~°=ÚÅ Ü≥ÚHõ¯ â◊H˜Î™ê÷~ÚÅ∞ EA, EB =∞iÜ«Ú ECÅ∞.

E E E< <A B C  J~Ú Õ̀, C #∞O_ç B ‰õΩ, B #∞O_ç A  ‰õΩ =∞iÜ«Ú C #∞O_ç A ‰õΩ â◊H˜Î ã¨O„Hõ=∞}O

K≥Ok#Ñ¨Ù_»∞, q_»∞ Œ̂Å~Ú# qH˜~°} «̀~°OQÆ ≥̂·~å…ºÅ∞ =~°∞ã¨QÍ 1 2,λλ , 3λ  J~Ú Õ̀,

1. 3 2 1λ λ λ= + 2. 
1 2

3
1 2

λ λ
λ λλ = +

3. 1 2 3 0λ λ λ+ + = 4. 2 2 2
3 1 2λ λ λ= +

N S
 

C D A B

Y X
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104. A radioactive element 238
90 X  decays into 222

83 Y . The number of β −particles emitted is

238
90 X  ̂~_çÜ≥∂^è•i‡Hõ =¸ÅHõO, 222

83 Y  QÍ qÑ¶¨∞@#=Ú K≥Ok`Õ, "≥Å∞=_ç# 'β '  Hõ@Hõ=ÚÅ ã¨OYº

1. 4 2. 6 3. 2 4. 1

105. The circuit shown figure contains two diodes 1D  and 2D  each with a forward resistance of
50 ohms and with infinite backward resistance. If the battery voltage is 6 V, the current
through the 100 ohm resistance  (in Amperes) is

Ñ¨Hõ¯# K«∂Ñ≤# =ÅÜ«∞OÖ’ Ô~O_»∞ _»Ü≥∂_£Å∞ 1D , 2D  Å∞ 50Ω Ñ¨Ù~Àx~À è̂Œ=Ú, J#O «̀"≥∞ÿ# u~À

x~À^èŒ=Ú Hõeæ L<åfl~Ú. ÉÏ@s á⁄@x¬Ü«∞Öò 6 V J~Ú Õ̀ 100Ω x~À^èŒO QÆ∞O_® q^Œ∞º`ü „Ñ¨"åÇ¨ÏO
(POÑ≤Ü«∞~üÅÖ’)

1. zero

2. 0.02

3. 0.03

4. 0.036

106. The dominant mechanisms for motion of charge carriers in forward and reverse biased
sillcon p-n junctions are
1. drift in forward bias, diffusion in reverse bias
2. diffusion in forward bias, drift in reverse bias
3. diffusion in both forward and reverse bias 4. drift in both forward and reverse bias
ã≤eHÍ<£ p-n ã¨Okè =^ŒÌ Ñ¨Ù~Àâ◊Hõ‡=Ú, u~À â◊Hõ‡=ÚÅÖ’ P"Õâ◊ "åÇ¨ÏHÍÅ Hõ^ŒeHõ

1. Ñ̈Ù~Àâ◊Hõ‡=ÚÖ’ JÑ̈ã̈~°}, u~Àâ◊Hõ‡=ÚÖ’ qã̈~°}

2. Ñ¨Ù~Àâ◊Hõ‡=ÚÖ’ qã¨~°}, u~Àâ◊Hõ‡=ÚÖ’ JÑ¨ã¨~°} 3. Ñ̈Ù~À, u~À â◊Hõ‡=ÚÅÖ’ qã̈~°}

4. Ñ̈Ù~À, u~À â◊Hõ‡=ÚÅÖ’ Jyã̈~°}

107. A large open tank has two holes in the wall. One is a square hole of side L at a depth y from
the top and the other is a circular hole of radius R at a depth 4y from the top. When the tank
is completely filled with water, the quantities of water flowing out per second from both the
holes are the same. Then R is equal to
XHõ ÃÑ^ŒÌ h\˜\ÏºOH± QÀ_»‰õΩ Ô~O_»∞ ~°O„^èŒ=ÚÅ∞ HõÅ=Ù.  \ÏOH± ÃÑ· #∞O_ç y kQÆ∞=Ö’ L Éèí∞[=Ú QÆÅ
K«`«∞~°„™êHÍ~° ~°O„^èŒ=Ú XHõ\˜ \ÏOH± ÃÑ· #∞O_ç 4y kQÆ∞=Ö’ R "åº™ê~°÷O QÆÅ =$`åÎHÍ~° ~°O„ è̂ŒO XHõ\˜.
\ÏOH± h\˜`À xO_»∞QÍ L#flÑ¨ÙÊ_»∞ XHõ ÃãHõ#∞H˜ Ô~O_»∞ ~°O„^è•Å ̂ •fi~å |Ü«∞\˜H˜ "≥Å∞=_»∞ h\˜ Ñ¨i=∂}O
ã¨=∂#O J~Ú Õ̀ R qÅ∞=

1. 
2
L
π 2. 2 Lπ 3. L 4. 

2
L
π

108. An ambulance blowing a siren of frequency of frequency 700 Hz is travelling slowly towards
a vertical reflecting wall with a speed of 12ms− . The speed of sound is 1350ms− . How
many beats are heard per second ?

 ^^^^

^^^^

^^^^

150Ω

50 Ω

100Ω

6V

2D

1D

ind
iav

idy
a.c

om

indiavidya.com

indiavidya.com
indiavidya.com


21

2 g∞/Ãã =_ç`À 700 áœ#óÑ¨Ù#ºO QÆÅ Ãã·~°<£ "≥∂yã¨∂Î XHõ PO|∞Öˇ<£û x@ìxÅ∞=Ù Ñ¨~å=~°ÎHõ QÀ_»"≥·Ñ¨Ù
<≥=∞‡kQÍ áÈ=ÙK«∞#flk.  ^èŒfix"ÕQÆO 350 g∞/Ãã.  ÃãHõ#∞‰õΩ q#|_Õ qã¨ÊO^Œ<åÅ ã¨OYº

1. 4 2. 6 3. 8 4. 10

109. Two thermally insulated vessel 1 and 2 are filled with air at temperatures 1 2( , )T T , volume

1 2( , )V V  and pressure 1 2( , )P P  respectively. If the valve joining the two vessels is opened,
the temperature inside the vessel at equilibrium will be

Ô~O_»∞ L+‚̈ |O è̂ŒHõ áê„ «̀Å∞ 1 =∞iÜ«Ú 2, LëÈ‚„QÆ̀ «Å∞ 1 2( , )T T , Ñ¶¨∞#Ñ¨i=∂}=ÚÅ∞ 1 2( , )V V , Ñ‘_»<åÅ∞

1 2( , )P P  QÆÅ QÍeÖ’ xOÑ̈|_®¤~Ú.  P Ô~O_»∞ áê„ «̀Å#∞ Hõe¿Ñ <åà◊OÖ’x "åÖòfix ̀ ≥iz#Ñ̈Ù_»∞ ã̈=∞`åã≤÷uÖ’

P áê„ «̀Ö’ LëÈ‚„QÆ̀ «

1. 1 2T T+ 2. 1 2( ) / 2T T+
3. 1 2 1 1 2 2 1 1 2 2 2 1( )/( )T T PV PV PVT P V T+ + 4. 1 2 1 1 2 2 1 1 1 2 2 2( )/( )T T PV PV PVT P V T+ +

110. The temperature of the two outer surface of a composite slab, consisting of two materials having
coefficients of thermal conductivity K and 2K and thickness x  and 4x , respectively, are 2T  and

1T  2 1( )T T> . The rate of heat transfer through the slab, in a steady state is 
2 1( )A T T K

f
x
−    ,

with f  equal to (see figure)

x , 4x  =∞O^Œ=ÚÅ∞ Hõey, L+¨‚"åÇ¨ÏHõ`«fi QÆ∞}Hõ=Ú K,  2K Hõey#, Ô~O_»∞ "Õ̂~fi~°∞ Ñ̈^•~å÷Å`À K≥Ü«∞º|_ç#

Ô~O_»∞ Ñ¨ÅHõÅ#∞ HõeÑ≤#Ñ¨Ù_»∞ "å\˜ z=~°Å LëÈ‚„QÆ̀ «Å∞  2 1 2 1, ( )T T T T>  J~Ú#Ñ¨Ù_»∞ xÅHõ_» ã≤÷uÖ’

^•xQÆ∞O_® „Ñ¨=Ç≤ÏOKÕ L+¨‚ „Ñ¨"åÇ¨ÏÑ¨Ù ̂~@∞ 
2 1( )A T T K

f
x
−     J~Ú Õ̀ f  qÅ∞=

1. 1

2. 1/2

3. 2/3

4. 1/3

111. A simple pendulum consists of a small sphere of mass m suspended by a thread of length .l
The sphere carries a positive charge q. The pendulum is placed in a uniform electric field of
strength E directed vertically upwards. With what period  will the pendulum oscillate if the
electrostatic force acting on the sphere is less that the gravitational force ? Assume the
oscillations to be small.

XHõ ÅÑ¶̈ÚÖ’ÅHõOÖ’ „ Œ̂=º~åt QÆÅ QÀà◊=Ú#∞ l  á⁄_»=Ù QÆÅ `å_»∞`À "ÕÖÏ_» f™ê~°∞.  QÀà◊OÃÑ· q P"Õâ◊O
QÆÅ è̂Œ<å"Õâ◊O HõÅ Œ̂∞.  q Œ̂∞º ǜ ˆH∆„ «̀ f„= «̀ E, Ĥ∆„ «̀ kâ◊ x@ìxÅ∞=ÙQÍ ÃÑ·H̃ QÆÅ Ĥ∆„ «̀OÖ’ Ö’ÅHÍxfl
LOKå~°∞.  QÀà◊OÃÑ· Ñ¨xKÕÜ«Ú ã≤÷~° q Œ̂∞º ǜ |Å=Ú, QÆ∞~°∞`åfiHõ~°¬} |ÅO Hõ#fl «̀‰õΩ¯=QÍ L#flÑ¨ÙÊ_»∞
Ö’ÅHõO _ÀÅ<å =~°Î#HÍÅ=Ú ZO «̀ ? (_ÀÅ<åÅ∞ z#flqQÍ TÇ≤ÏOK«∞=Ú)

K 2 K

  
x 4x
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1. 
1/2

2
l

T
g

π  =    2. 
1/2

2
ml

T
qE

π  =   

3. 

1/2

1
2T

qE
g

m

π
 
 
 =   −    

4. 

1/2

1
2T

qE
g

m

π
 
 
 =   +    

112. A parallel plate capacitor of capacitance C is connected to a battery and is charged to a
potential difference V. Another capacitor of capacitance 2C is similarly charged to a potential
difference 2V. The charging battery is then disconnected and the capacitors are connected
in parallel to each other in such a way that the positive terminal of one is connected to the
negative terminal of the other. The final energy of the configuration is
C ÔHáêã≤\© QÆÅ XHõ ã¨=∂O`«~° Ñ¨ÅHõÅ ÔHáêã≤@~ü V á⁄@x¬Ü«∞Öò `Õ_® HõÅ∞QÆ*Ë¿ã ÉÏ@sH˜ Hõeáê~°∞.
J Õ̂q è̂ŒOQÍ 2C ÔHáêã≤\© QÆÅ ÔHáêã≤@~üx 2V á⁄@x¬Ü«∞Öò Õ̀_® HõÅ∞QÆ *ËÜ«Ú#@∞¡ P"Õâ◊Ñ¨Ói «̀O KÕâß~°∞.
JÑ¨Ù_»∞ ÉÏ@sx ̀ ˘ÅyOz, ÔHáêã≤@~ü#∞ ã¨=∂O`«~°OQÍ ̂ èŒ#Ñ¨ÅHõ#∞, Ô~O_»= ̂ •x |∞∞}Ñ¨ÅHõ‰õΩ Hõeáê~°∞.
P J=∞iHõ Ü≥ÚHõ¯ `«∞k â◊H˜Î

1. zero (ã¨∞#fl) 2. 23
2

CV 3. 225
6

CV 4. 29
2

CV

113. The mutural inductance M12 of coil 1 with respect to coil 2

1) increases when they are brought nearer
2) depends on the current passing through the coils
3) increases when one of them is rotated about an axis mutual inductance

4) is different from M21 of the coil with respect to coil 1

fQÆK«∞@ì 2 Ñ¨~°OQÍ fQÆK«∞@ì 1 Ü≥ÚHõ¯ J<Àº#º „¿Ñ~°}

1) "å\˜x ^ŒQÆæ~°‰õΩ fã¨∞‰õΩ=zÛ#Ñ¨Ù_»∞ ÃÑ~°∞QÆ∞`«∞Ok

2) fQÆK«∞@ìÅ ^•fi~å „Ñ¨=Ç≤ÏOKÕ q^Œ∞º„`«Ê"åÇ¨ÏOÃÑ· P^è•~°Ñ¨_ç LO@∞Ok

3) JO^Œ∞Ö’ XHõ fQÆK«∞@ì#∞ ^•x JHõ∆O Ñ¨~°OQÍ uÑ≤Ê#Ñ¨ÙÊ_»∞ ÃÑ~°∞QÆ∞`«∞Ok

4) fQÆK«∞@ì   1 Ñ¨~°OQÍ fQÆK«∞@ì 2 Ü≥ÚHõ¯ J<Àº#º „¿Ñ~°}  M21 HõO>Ë qaè#flOQÍ LO@∞Ok

114. Convert o25 C  temperature difference into Fahrenheit scale

o25 C  LëÈ‚„QÆ`å ÉèË^•xfl á¶ê~°<£ Ç‘Ï\òÖ’x =∂~°∞Û=Ú

1) o25 F 2) o45 F 3) o57 F 4) o77 F
115. Electrons with energy 80 keV are incident on the tungsten target of an X-ray tube. K shell

electrons of tungsten have 72.5 keV−  energy X-rays emitted by the tube contain

1. a continuous X-ray spectrum (Bremsstrahlung) with a minimum wavelength of about
0

0.155A

2. a continuous X-ray spectrum (Bremsstrahlung) with all wavelengths
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3. the characteristic X-ray spectrum of tungsten
4. a continuous X-ray spectrum (Bremsstrahlung) with a minimum wavelength of about

0
0.155A  and the characteristics X-ray spectrum of tungsten.

X H˜~°} <åà◊OÖ’x @OQ∑ãì̈<£ \ÏÔ~æ\òÃÑ· 80 keV â◊H̃Î QÆÅ ZÅ„HÍì<£ Ñ̈ «̀#=∞~Ú Õ̀, @OQ∑ã̈ì<£Ö’x K Hõ~°Ê~°OÖ’

ZÅ„HÍì<£Å∞ 72.5 keV−  â◊H˜Î Hõeæ LO>Ë, "≥Å∞=_ç# X – H˜~°}ÏÅ∞ D H˜Ok "å\˜Ö’ Uq ?

1. Hõx+ì̈ «̀~°OQÆ ≥̂·~°…ºO 
0

0.155A  QÆÅ JqzÛù#fl X – H˜~°}ÏÅ∞ =~°‚Ñ¨@O („Éˇ"£∞„+¨ìÇ¨ÏÅOQ∑)

2. Jxfl «̀~°OQÆ̂ ≥·~å…ºÅ∞ QÆÅ JqzÛù#fl X – H˜~°}ÏÅ∞ („Éˇ"£∞„+ì̈Ç¨ÏÅOQ∑)

3. @OQ∑ãì̈<£ JaèÅHõ∆} X – H˜~°} =~°‚Ñ¨@O

4. Hõx+ì̈ «̀~°OQÆ ≥̂·~°…ºO 
0

0.155A  QÆÅ JqzÛù#fl X – H˜~°} =~°‚Ñ¨@O („Éˇ"£∞„+¨ìÇ¨ÏÅOQ∑)

116. The necessary condition for an interference by two sources of light is that:
1) two light sources must have the same wavelength

2) two point sources should have the same amplitude and same wavelength
3) two sources should have the same wavelength, nearly the same amplitude and have a
constant phase angle difference
4) the two point sources should have a randomly varying phase difference

Ô~O_»∞ HÍOu [#Hõ=ÚÅ #∞O_ç HÍOu `«~°OQÆ=ÚÅ∞ =ºuHõ~°}O K≥O^Œ∞@‰õΩ HÍ=Åã≤# xÜ«∞=∞=Ú

1. Ô~O_»∞ HÍOu [#Hõ=ÚÅ #∞O_ç =K«∞Û `«~°OQÆ=ÚÅ‰õΩ XˆH `«~°OQÆ^≥·~°…º=Ú LO_®e

2. Ô~O_»∞ aO^Œ∞ [#Hõ=ÚÅ‰õΩ, XˆH HõOÑ¨# Ñ¨iq∞u, `«~°OQÆ^≥·~°…º=Ú LO_®e.

3. XˆH «̀~°OQÆ̂ ≥·~°…º=Ú, ã¨∞=∂~°∞QÍ XˆH HõOÑ¨# Ñ¨iq∞u Hõey, ã≤÷~° Œ̂âßO «̀~°=Ú Hõey LO_®e.

4. Ô~O_çO\˜H˜ Œ̂âßO «̀~°=Ú =∂~°∞ «̀∂ LO_®e.

117. The effect due to uniform magnetic field on a freely suspended magnetic needle is as follows
1) both torque and net force are present
2) torque is present but no net force
3) both torque and net force an absent
4) net force is present but no torque

UHõsu JÜ«∞™ê¯O`« ̂H∆„`«OÖ’ ¿ãfiK«ÛùQÍ „"ÕÖÏ_Õ JÜ«∞™ê¯O`« ã¨∂zHõÃÑ·

1. \Ï~ü¯, Ñ¶¨e`« |Å=Ú Ñ¨xKÕ™êÎ~Ú 2. \Ï~ǖ  LO_ç, Ñ¶̈e «̀ |ÅO â◊¥#ºO

3. \Ï~ǖ , Ñ¶̈e «̀ |Å=Ú â◊¥#ºO 4. \Ï~ǖ  â◊¥#º=Ú, Ñ¶̈e «̀ |ÅO LO@∞Ok

118. The fraction of the volume of a glass flask must be filled with mercury so that the volume of
the empty space may be the same at all temperatures is

6 o 5 o
gl Hg9 10 / C, 18.9 10 / Cα γ− −= × = ×
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™êO„^Œ`« |∞_ç¤Ö’ ZO`« ÉèÏQÆO "Õ∞~° áê^Œ~°ã¨O`À xOÑ≤# q∞ye# MÏmÉèÏQÆO Jxfl LëÈ‚„QÆ`«Å =^ŒÌ

Ñ¶¨∞#Ñ¨i=∂}O ã¨=∂#OQÍ LO_»∞#∞ ( 6 o 5 o
glass Hg9 10 / C, 18.9 10 / C− −α = × γ = × )

1) 
1
2

2) 
1
7

3) 
1
4

4) 
1
5

119. The surface tension of soap solution is 0.03 N/m. The work done in blowing to form a soap
bubble of surface area 40 cm2, in Joules, is

ã̈|∞ƒ |∞_»QÆ «̀Å «̀#º «̀ 10.03T Nm−= . 40 cm2 "≥·âßÅºO Hõey# |∞_»QÆQÍ T^•ÅO>Ë [~°QÆ=Åã≤#

Ñ̈x *∫à◊§Ö’

1) 1.2 ×10-4 2) 2.4 × 10-4 3) 12 × 10-4 4) 24 × 10-4

120. When cold junction is at 00C, variation of thermo emf (e) of Fe-Cu thermo couple with
temperature of hot junction ''t' is given as e =14t - 0.02 t2.  Its neutral temperature is

Fe-Cu L+‚̈Ü«ÚQÆ‡OÖ’ q Œ̂∞ºKåÛùÅHõ |ÅO e =14t - 0.02 t2 K«Å¡x ã̈Okè LëÈ‚„QÆ̀ « 00C =^ŒÌ L#flÑ¨ÙÊ_»∞

«̀@ã̈÷ LëÈ‚„QÆ̀ «

1) 1750C 2) 14000C 3) 7000C 4) 3500C
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CHEMISTRY
121. The ion that has the highest magnetic moment value among the following :

H˜Ok "å\˜Ö’ J`«ºkèHõ JÜ«∞™ê¯O`« „ÉèÏ=∞HõO qÅ∞= QÆÅ JÜ«∂<£

1) [ ] 3

2 6( )Cr H O
+ 2) [ ] 2

2 6( )Fe H O
+

3) [ ] 2

2 6( )Zn H O
+ 4) [ ] 2

2 6( )Co H O
+

122. Nylon - 6, 6 is prepared from hexamethylene diamine and 'A' at 553 K and high pressure.
Then A is
1) Terephthalic acid 2) Caprolactam
3) Adipic acid 4) Ethylene glycol
<≥·ÖÏ<£ – 6,6x, 553 K =∞iÜ«Ú JkèHõ Ñ‘_»<åÅ =^ŒÌ ÃÇÏHÍû q∞käb<£ _≥· Zg∞<£, 'A' Å #∞Oz

«̀Ü«∂~°∞KÕ™êÎ~°∞.  J~Ú Õ̀ WO Œ̂∞Ö’ 'A' JO>Ë
1) >ˇ~üá¶êÎeH± P=∞¡O 2) HÍ„áÈÖÏHõì"£∞ 3) Z_çÑ≤H± P=∞¡O 4) Zkäb<£ ÔQ·¡HÍÖò

123. Choose the correct statement from the following :
1) –OH and – COOR are the functional groups present in ''Salol"
2) Vitamin B12 contains Zn+2 ion
3) When oxyhaemoglobin changes to deoxy-haemoglobin, paramagnetic Fe+2 changes to
diamagnetic ion
4) O-acetyl para amino phenol is known as paracetamol
H˜Ok "åºYºÅ QÆ∞iOz ã¨Ô~·# ^•xx ZOÑ≤Hõ KÕÜ«∞O_ç

1) ''™êÖÏÖò——Ö’ –OH, – COOR Å∞ „Ñ¨"Õ∞Ü«∞ ã¨=¸Ç¨Å∞      2) q@q∞<£ B12 Ö’ Zn+2 =ÙO@∞Ok

3) PH©û Ç≤Ï"≥∂QÀ¡a<£, _ô PH©û Ç≤Ï"≥∂QÀ¡a<£QÍ =∂i#Ñ¨Ù_»∞ áê~å JÜ«∞™ê¯O`« ^èŒ~°‡O QÆÅ Fe+2 JÜ«∂<£,
_»Ü«∂ JÜ«∞™ê¯O «̀ JÜ«∂<£QÍ =∂~°∞ «̀∞Ok
4) O – Zã≤>ˇÿÖò áê~å Zg∞<À Ñ¶≤<ÀÖòx áê~åã≤@"≥∂Öò JO\Ï~°∞

124. The electronic structure of superoxide ion is written as
ã¨∂Ñ¨~åÔH·û_£ JÜ«∂<£ ZÅ„HÍìxH± x~å‡}Ïxfl D q è̂ŒOQÍ ~å™êÎ~°∞

1)[ ]O O O
−− −: : 2) [ ]O O

−−: : 3) [ ] 2
O O

−−: :             4) [ ] 2
O O

−−: :

125. In the reaction 2A B C+ → , the rate of formation of C is 2.2 x 10–4 mol L–1 s–1.  Then the
rate of consumption of A is .............

2A B C+ →  K«~°ºÖ’ C Ü≥ÚHõ¯ ã¨OÑ¶¨∞@# ̂~@∞2.2 x 10–4  "≥∂Öò b–1 Ãã–1.  J~Ú Õ̀ A  qxÜ≥∂QÆ=∞ÜÕ∞º
~̂@∞ .............

1) 2.2  x 10–4 Ms–1 2) 1.1 x 10–4 Ms–1

3) 4.4 x 10–4 M min–1 4) 4.4 x 10–4 Ms–1

126. Consider the elements B; Al; Mg; K.  The correct order of their metallic character is
B; Al; Mg; K Å#∞ "å\˜ ã¨Ô~·# Ö’Ç¨Ï „Ñ¨=$uÎ „Hõ=∞OÖ’ `≥ÅÑ¨O_ç
1) B > Al > Mg > K 2) Al > Mg > B > K
3) Mg > Al > K > B 4) K > Mg > Al > B

127. Which of the following sets have isoelectronic species ?
„H˜Ok ã¨=¸Ç¨Ö’¡ ã¨=∞ ZÅ„HÍìxH± *Ïu L#flk Uk ?

1) Na+; S–2; Mg+2 2) Ca+2; Ar; Cl–

3) Mg+2; Ca+2; S–2 4) K+; O–2; Ca

..

..
..
..

..
..

.. .....
..
..

..
..

..

..
..
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128. Identify the monomer in the following polymer

2 8 2 6|| ||
( ) ( )

nO O
C CH C NH CH NH

  − − − − − − −   
H˜O^Œ x=fi|_ç# áêe=∞~üÖ’ L#fl "≥∂<À=∞~üx QÆ∞iÎOK«O_ç

1) 2 8 2( )HOOC CH NH− − 2) 2 2 6 2( )H N CH NH− −
3) 2 8 2( )HOOC CH CONH− − 4) 2 2 6 2( )H NOC CH CONH− −

129. Which of the following reagents is used to show that glucose has a straight chain of
C-atoms?
QÆ∂¡HÀ*òÖ’  C – Ñ¨~°=∂}∞=ÙÅ ã¨~°à◊ â◊$OYÅO =ÙO@∞O^Œx K«∂Ñ¨_®xH˜ LÑ¨Ü≥∂yOKÕ HÍ~°HõO H˜Ok
"å\˜Ö’ Uk ?

1) Br2 / water   [ÅO 2) C6H5NHNH2
3) NH2OH; HCN 4) HI / ∆

130. Identify the product A, in the reaction given below :

6 5 2 2 6 5 2C H N Cl H NC H A Cl H O+ − −+ → + +
1) p-amino azobenzene 2) p-hydroxy azobenzene
3) diphenylamine
4) a mixture of p-amino azobenzene and p-hydroxy azobenzene
H˜O^Œ xzÛ# K«~°ºÖ’ „H˜Ü«∂[#ºO A x QÆ∞iÎOK«O_ç

6 5 2 2 6 5 2C H N Cl H NC H A Cl H O+ − −+ → + +
1) p – Zg∞<À Z*’ ÉˇOr<£ 2) p – ÃÇ·Ï„_®H©û Z*’ ÉˇOr<£
3) _≥· Ñ¶≤<≥·Öò Zg∞<£
4) p – Zg∞<À Z*’ ÉˇOr<£, p – ÃÇ·Ï„_®H©û Z*’ ÉˇOr<£Å q∞„â◊=∞O

131. 2 moles of an ideal gas expands isothermally and reversibly from an initial pressure of 10 atm
to a final pressure of 1 atm, at constant temperature of 300 K.  Calculate the work done by
the gas
300 K ã≤÷~° LëÈ‚„QÆ`« =^ŒÌ 2 "≥∂ÖòÅ P^Œ~°≈ "åÜ«Ú=Ù 10 J\Ï‡ „áê~°OÉèí Ñ‘_»#O #∞Oz 1 J\Ï‡ JOu=∞
Ñ‘_»#O =~°‰õΩ ã≤÷~° LëÈ‚„QÆ`« =^ŒÌ#∞, kfiQÆ`«OQÍ#∞ "åºHÀK«O K≥Ok`Õ [iˆQ Ñ¨xx ÖˇHõ¯KÕÜ«∞O_ç.
1) 11.2 kJ 2) 11.49 kJ 3) 11.70 kJ 4) 12.10 kJ

132. The oxidation state of 'S' in S8 molecule is
S8 J}∞=ÙÖ’ S PH˜û_Õ+¨<£ ã≤÷u
1) zero   ã¨∞#fl 2) 2 3) 8 4) –2

133. Match the following columns :
        List - I                 List - II
Name of the series            Stationary State

Initial (ni) Final (nf)
A. Lyman I. 5 ≥  6
B. Balmer II. ≥  5 4
C. Brackett III. 1.0 ≥  2
D. Pfund IV. ≥  4 3
E. Paschen V. 2 ≥  3
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„H˜O Œ̂ WzÛ# HÍÅ"£∞Å#∞ ã¨iáÈÅÛO_ç.
List - I                List - II
„âı}˜ ¿Ñ~°∞             ™ê÷=~° ã≤ ÷u

P~°OÉèí (ni) JOu=∞ (nf)
A. Öˇ·=∞<£ I. 5 ≥  6
B. ÉÏ=∞~ü II. ≥  5 4
C. „ÉÏÔH\ò III. 1.0 ≥  2
D.  Ñ¶¨O_£ IV. ≥  4 3
E.  áê+¨<£ V. 2 ≥  3
1) A - III;  B - V; C-II; D-I; E-IV 2) A-III; B-IV; C-I; D-V; E-II
3) A-III; B-II; C-V; D-I; E-IV 4) A-II; B-III; C-IV; D-V; E-I

134. HF and H2O are covalent molecules.  Practically water has a higher boiling point than that of
HF.  Proper explanation for this fact is given by
1) the molecular weights of HF and H2O 2) greater polarity of H – F
3) the existence of (H – F)6 in vapour state while H2O exists as unassociated molecules
4) more number of H-F bonds in HF than O–H bonds in H2O
HF, H2O Å∞ ã¨=∞Ü≥∂[hÜ«∞ J}∞=ÙÅ∞.  „áêÜ≥∂yHõOQÍ HF HõO>Ë H2O ÉèÏ+‘ÊÉèí=# ™ê÷#O Z‰õΩ¯=.
D "åã¨Î"åxH˜ ã¨Ô~·# q=~°} xKÕÛk

1) HF,  H2O Å J}∞ÉèÏ~åÅ∞ 2) H – F Ö’ JkèHõ è̂Œ$=} «̀

3) "åÜ«Úã≤÷uÖ’ (H – F)6 J}∞=ÙÅ∞O\Ï~Ú.  J Õ̂ ã≤÷uÖ’ H2O ã¨Ç¨ÏK«i`å}∞=ÙÅ∞QÍ LO_»̂ Œ∞

4) H-F Ö’ H-F |O^è•Å∞ H2O Ö’ O–H |O^è•Å HõO>Ë JkèHõO

135. The molecular velocity of O2 gas at 3230C is ϑ  ms–1.  Then the average velocity of the gas
molecules at 300 K would be
1) 0.71 ϑ  ms–1 2) 0.65 ϑ  ms–1

3) 0.60 ϑ  ms–1 4) 0.680 ϑ ms–1

3230 =^ŒÌ O2 J}∞"ÕQÆO ϑ  g∞.Ãã–1 J~Ú Õ̀ 300 K =^ŒÌ "åÜ«Ú J}∞=ÙÅ ã¨QÆ@∞ "ÕQÆO

1) 0.71 ϑ  g∞Ãã–1 2) 0.65 ϑ  g∞.Ãã–1

3) 0.60 ϑ  g∞ Ãã–1 4) 0.68 ϑ  g∞.Ãã–1

136. Assertion (A) : Gabriel phthalimide synthesis is used to prepare aliphatic primary amines
only
Reason (R) : Aryl halides do not undergo nucleophilic substitution with phthalimide anion
1) Both (A) and (R) are true and (R) is correct explanation of (A)
2) Both (A) and (R) are true but (R) is not the correct explanation of (A)
3) (A) is true but (R) is not true 4) (A) is not true but (R) is true
x~åú~°} (A) : ˆQ„aÜ«∞Öò á¶êÎe"≥∞ÿ_£ ã¨Oâı¡+¨}Ïxfl Zeá¶ê\˜H± „ÃÑ·=∞s Zg∞<£Å#∞ KÕÜ«∞_®xH˜ =∂„`«"Õ∞
LÑ¨Ü≥∂y™êÎ~°∞
HÍ~°}O (R) : á¶êÎe"≥∞ÿ_£ P#Ü«∂<£`À ZÔ~·Öò Ç¨Öˇ·_£Å∞ #∂ºH˜¡Ü≥∂Ñ¶≤eH± „Ñ¨uˆH∆Ñ¨Hõ K«~°ºÅ∞ [~°Ñ¨=Ù
1) (A), (R)  Å∞ Ô~O_»∞ ãÔ̈~·#"Õ (A) H˜ ãÔ̈~·# q=~°} (R) Wã̈∞ÎOk
2) (A), (R)  Å∞ Ô~O_»∞ ãÔ̈~·#"Õ HÍx (A) H˜ ãÔ̈~·# q=~°} (R) W=fi^Œ∞
3) (A) ã¨Ô~·#k HÍx (R) x[OHÍ^Œ∞ 4) (A) x[OHÍ^Œ∞  (R) ã¨Ô~·#k
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137. Acid rain is
1) a shower of acid 2) rain water containing H2SO4

3) rain water having a PH < 5.6 and contains dissolved O2

4) rain water having a PH < 5.6 and containing dissolved N-oxides
''P=∞¡ =~°¬O—— JO>Ë
1) =~°¬OQÍ P=∞¡O ‰õΩiÜ«∞_»O 2) H2SO4 =Ù#fl =~°¬Ñ¨Ù h~°∞

3) O2 Hõiy =ÙO_ç, PH < 5.6  =Ù#fl =~°¬Ñ¨Ù h~°∞

4) N– PÔH·û_£Å∞ Hõiy =ÙO_ç, PH < 5.6  =Ù#fl =~°¬Ñ¨Ù h~°∞

138. Identify A and B in the following reaction.  
3

3NH
CH COOH A B∆→����⇀↽����

„H̃Ok K«~°ºÅÖ’ A,  B Å#∞ QÆ∞iÎOK«O_ç 
3

3NH
CH COOH A B∆→����⇀↽����

1) 3 2 3 3;CH CONH CH COCH 2) 3 4 3 2;CH COONH CH NH

3) 3 4 3 2;CH COONH CH CONH 4) 3 2 3 4;CH CONH CH COONH
139. Name the following reaction

1) Etard reaction 2) Gattermann - Koch reaction
3) Rosenmund reduction 4) Sandmeyer reaction
„H˜Ok K«~°º ¿Ñ~°∞ K≥Ñ¨ÊO_ç

1) D\Ï~ü¤ K«~°º 2) QÆ@ì~ü=∞<£ – HÍH±K«~°º
3) ~À*ˇ<£=∞O_£ Hõ∆Ü«∞Hõ~°}O 4) âßO_£"Õ∞Ü«∞~ü K«~°º

140. If a metallurgist wants to separate silica from alumina in bauxite ore, the method that can be
used is
1) reduction with coke 2) Leaching with NaOH
3) roasting 4) All the above
ÉÏÔH·û\ò ̂ è•`«∞=ÙÖ’ #∞O_Õ ã≤eHÍ#∞ XHõ Ö’Ç¨ÏHõ â’^èŒ‰õΩ_»∞ J
1) HÀH±`À Hõ∆Ü«∞Hõ~°}O 2) h\˜`À Hõ_»QÆ@O
3) Éèí~°̊#O KÕÜ«∞_»O 4) ÃÑ·# K≥Ñ≤Ê# Ñ¨^Œú`«∞Åhfl

141. The orbital angular momentum of an electron revolving in an orbit is 1.49 x 10–34 Js.  Then
the electron is in
1) s-level 2) p-level 3) d-level 4) f-level
XHõ HõHõ∆ºÖ’ u~°∞QÆ∞`«∞#fl ZÅ„HÍì<£ Piƒ\ÏÖò HÀ}©Ü«∞ „^Œ=º"ÕQÆO qÅ∞= *∫.Ãã  JÑ¨ÙÊ_»∞ ZÅ„HÍì<£ =Ù#fl
™ê÷~Ú
1) s – ™ê÷~Ú 2) p – ™ê÷~Ú 3) d – ™ê÷~Ú 4)  f – ™ê÷~Ú

142. Which of the following sets is true in case of phosphorus pentachloride molecule ?
áêã¨Êù~°ãπ ÃÑO\Ï HÀ¡Ô~·_£ J}∞=ÙÖ’ H˜Ok "å\˜Ö’ U ã¨=¸Ç¨ÏO ã¨iÑ¨_»∞`«∞Ok

3

;
AnhydAlCl

COHCl→
CHO

3

;
AnhydAlCl

COHCl→
CHO

J<å„~°ú
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pure orbitals involved Bond angles in the molecules
áêÖÁæ<Õ â◊√^Œ ú Piƒ\ÏÖòÅ∞ J}∞=ÙÖ’¡ |O^è Œ HÀ}ÏÅ∞

1) s, p, d 900; 1200; 1800

2) s, p, d, f 900; 1800

3) sp3 – sp3 900; 1200

4) p, d, f 900, 1200, 1800

143. A solution of chloroform (35.5 g) has a mole fraction of 0.3 in 32.2 g of another organic
solvent 'A'.  Then the molecular weight of the compound 'A' is (C = 12, H = 1, Cl = 35.5)
35.5 „QÍ.Å HÀ¡~Àá¶ê~°"£∞, 32.2 „QÍ. Å "Õ~˘Hõ Hõ~°ƒ# „^•=}̃, 'A' L#fl „^•=}OÖ’ HÀ¡~Àá¶ê~°"£∞ "≥∂Öò ÉèÏQÆO
0.3 J~Ú Õ̀ 'A' ã̈"Õ∞‡à◊#O J}∞ÉèÏ~°O ........ (C = 12, H = 1, Cl = 35.5)
1) 74 2) 78 3) 46 4) 60

144. What would be the major product of the reaction between C2H5ONa and t-Butyl  chloride...?
1) t-Butyl ethyl ether 2) t-Butyl alcohol
3) isobutyl ethyl ether 4) 2-methyl propene
C2H5ONa,  t – |∞º>ˇÿÖò HÀ¡Ô~·_£Å =∞^èŒº K«~°ºÖ’ =KÕÛ „Ñ¨^è•# „H˜Ü«∂[#ºO Uk ?
1) t – |∞º>ÿ̌Öò W ä̂≥·Öò D ä̂Œ~ü 2) t – |∞º>ÿ̌Öò PÅ¯Ç¨Öò
3) S™È |∞º>ÿ̌Öò W ä̂≥·Öò D ä̂Œ~ü 4) 2 – q∞^ä≥·Öò „áÈÑ‘<£

145. Identify x  and  y  in the following sequence of changes
2, H Ohot conc redhot

HClBorax X Y X→ → →
„H˜Ok =~°ã¨ K«~°ºÅ „Hõ=∞OÖ’ X,  Y  Å#∞ QÆ∞iÎOK«O_ç.

2, H Ohot conc redhot
HClBorax X Y X→ → →

1) X = H3BO3;  Y = B2O3 2) X = NaBO2; Y = B2O3
3) X = H4B2O7; Y = H3BO3 4) X = H4B2O7; Y = B2O3

146. Nitrogen is chemically extremely inert, at room temperature, due to
1) its small size 2) multiple bonds present in it
3) high bond energy 4) both (2) and (3)
QÆk LëÈ‚„QÆ̀ « = Œ̂Ì <≥·„\’[<£ ~°™êÜ«∞xHõOQÍ J «̀ºO «̀ [_» Ñ¨̂ •~°÷O.  nxH˜ HÍ~°}O
1) ^•x z#fl Ãã·A 2) ^•xÖ’x |Ç¨ï|O^è•Å∞ 3) JkèHõ |O è̂Œ â◊HÎ̃     4) (2), (3)Å∞ Ô~O_»∂

147. Compound X is the anhydride of Sulphuric acid.  The number of σ  and π  bonds present
in X are respectively
X J<Õ ã¨"Õ∞‡à◊#O ã¨Å∂ÊùºiHÍ=∞¡O Z<£ÃÇ·Ï„_≥·_£. X Ö’ =ÙO_Õ σ , π  |O è̂•Å∞ =~°∞ã¨QÍ
1) 4; 2 2) 2; 2 3) 4; 3 4) 3; 3

148. The correct structural representation of 2, 5, 6 - Trimethyl Octane is
2, 5, 6 – „>ÿ̌q∞ ä̂≥·Öò PˆHì<£H˜ ãÔ̈~·# x~å‡}O

1) 3 2 2 2 3H C CH CH CH CH CH CH CH− − − − − − −

2) 3 2 2 2 3H C CH CH CH CH CH CH CH− − − − − − −
CH3 CH3

CH3

CH3
CH3 CH3

"Õ_ç, QÍ_è» Z„~°\˜ "Õ_ç

LëÈ‚„QÆ`«
ÉÁ~åH±û
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H3C

H3C

H3C

H3C

3)                  
2 2 3CH CH CH CH CH CH CH− − − − − −

4)

149. Potassium fumarate solution, on electrolysis using Pt-electrodes, gives at anode
1) H2 2) Ethyne 3) Ethene 4) Ethane
Pt ZÅ„HÀì_£Å#∞ LÑ¨Ü≥∂yOz á⁄\Ï+≤Ü«∞O Ñ¶¨Óº=∞ˆ~\òx q^Œ∞ºkfiâı¡+¨} KÕ¿ãÎ P<À_£ =^ŒÌ "≥Å∞=_Õk
1) H2 2) D^ä≥·<£ 3) Dnä<£ 4) D^äÕ<£

150. Identify the product in the following reaction

                + Br2 500
UVlight

K
→  ?

1) 1, 6 - Dibromohexane 2) Hexabromocyclohexane
3) 1, 2, 3, 4, 5, 6 - hexabromohexane 4) Bromobenzene
H˜Ok K«~°ºÖ’ „H˜Ü«∂[<åºxfl K≥Ñ¨ÊO_ç.

              + Br2 500
UVlight

K
→  ?

1) 1, 6 – _≥·„É’"≥∂ ÃÇÏˆHû<£ 2) ÃÇÏHÍû„É’"≥∂ Ãã·HÀ¡ ÃÇÏˆHû<£
3) 1, 2, 3, 4, 5, 6 – ÃÇÏHÍû „É’"≥∂ ÃÇÏˆHû<£ 4) „É’"≥∂ ÉˇOr<£

151. Diethyl ether, when treated with cold, conc. HBr, gives ........
1) C2H5 Br only 2) C2H5OH only
3) C2H5Br & C2H5OH 4) C2H5Br & water
_≥· W ä̂≥·Öò D ä̂Œ~ü#∞ K«Å¡x, QÍ_è» HBr `À JaèK«~°º#∞ [iÑ≤̀ Õ
1) C2H5 Br =∂„ «̀"Õ∞ 2) C2H5OH =∂„ «̀"Õ∞

3) C2H5Br & C2H5OH 4) C2H5Br & h~°∞
152. Trace out the odd vitamin among the following with respect to the solubility

1) Vit-D 2) Vit-C 3) Vit - B12 4) Vit - B6
„^•=}©Ü«∞`« Ñ¨~°OQÍ H˜Ok "å\˜Ö’ ã¨iÑ¨_»x q@q∞<£x QÆ∞iÎOK«O_ç

1) D – q@q∞<£ 2) C – q@q∞<£ 3) B12 – q@q∞<£ 4) B6 – q@q∞<£

153. C6H5OH is dissolved in a solution of NaOH.  The product so obtained is heated with CO2
under pressure. Then the product of the reaction is
C6H5OH x NaOH „^•=}OÖ’ Hõ~°yOK«QÍ =zÛ# „H˜Ü«∂[<åºxfl JkèHõ Ñ‘_»#O = Œ̂Ì CO2 `À "Õ_çKÕâß~°∞.
P K«~°ºÖ’ =zÛ# „H˜Ü«∂[#ºO

1) 2)

CH3

HÍOu

CH3 CH3 CH3

2 2 2 2 3C CH CH CH CH CH CH− − − − − −
CH3

OH

COONa

OH

CHO
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3) 4)

154. The chemical formula of bleaching powder is
c¡zOQ∑ áœ_»~ü ~°™êÜ«∞# á¶ê~°∞‡ÖÏ

1) Ca(ClO)2 2) Ca(ClO2)2

3) CaCl(OCl) 4) CaOCaCl2
155. A hydrocarbon, C5H12, gives only one monohaloderivative.  Then the compound C5H12 is

1) n- pentane 2) iso - pentane
3) 2, 2 - Dimethyl propane 4) 1, 2 - Dimethyl propane
C5H12 J<Õ ÃÇ·Ï„_ÀHÍ~°ƒ<£ XHõ¯ "≥∂<ÀÇ¨Ö’ L`«Ê<åflxflã¨∞ÎOk.  JÑ¨ÙÊ_»∞ C5H12 ã¨"Õ∞‡à◊#O
1) n – ÃÑO>Ë<£ 2) S™È ÃÑO>Ë<£
3) 2, 2 – _≥· q∞^ä≥·Öò „á⁄¿Ñ<£ 4) 1, 2 – _≥· q∞^ä≥·Öò „á⁄¿Ñ<£

156. Calculate the hardness of water that contains 1.36 g of CaSO4 per 10 kg of water
„Ñ̈u 10kg Å h\̃Ö’ 1.36 „QÍ.Å CaSO4 =Ù#fl h\˜ HÍiî#º`«#∞ ÖˇHõ¯QÆ@ìO_ç.
1) 136 ppm 2) 1.36 per lit. 3) 100 ppm 4) 84 ppm

157. Gold number is assigned to one of the following colloids
1) Gum Arabic 2) Sulphur 3) Gold                      4) All the above
H˜Ok HÍOlHÍÉèÏÖ’¡ ''QÀÖò¤ #O|~ü——#∞ HõeˆQ ^•xx `≥ÅÑ¨O_ç
1) QÆ"£∞ J~°aH± 2) ã¨ÅÊù~ü 3) QÀÖò¤ 4) ÃÑ·=hfl

158. x-ray diffraction studies show that Cu crystallizes in a fcc unit cell with a cell edge of
3.6 x 10–8 cm.  In another experiment Cu was determined to have a density of 8.9 g cm–3.
Calculate the atomic mass of Cu
x – qH˜~°} q=~°Î# J^èŒºÜ«∞<åÖ’¡ Cu H˜ fcc Ü«¸x\ò ÃãÖò ã¨Êù\˜Hõ x~å‡}O =ÙO@∞O^Œx `≥eã≤Ok.
"Õ~˘Hõ „Ñ¨Ü≥∂QÆOÖ’ Cu  ™êO„ Œ̀̂ « 8.9QÍ ÃãO.g∞

–3
 Jx x~°‚~ÚOK«|_çOk.  Cu  Ñ¨~°=∂}∞ „ Œ̂=º~åtx

ÖˇHõ¯Hõ@ìO_ç
1) 62.52 2) 63.13 3) 63.54 4) 62.75

159. Zero order reaction means that for the reaction
1) rate of the reaction is zero
2) the concentration of the reactants is zero 3) rate constant is zero
4) exponent of the concentration term in the rate equation is zero
ã¨∞#fl „Hõ=∂OHõ K«~°º JO>Ë P K«~°º‰õΩ
1) K«~åº"ÕQÆO ã¨∞#fl LO@∞Ok 2) „H˜Ü«∂[#HÍÅ QÍ_è»̀ « ã¨∞#fl
3) ̂~@∞ ã≤÷~åOHõO qÅ∞= ã¨∞#fl
4) ̂~@∞ ã¨g∞Hõ~°}OÖ’ QÍ_è»̀ « Ñ¶̈∂`åOHõO qÅ∞= ã¨∞#fl

160. The electrode potentials of Cd and Ni are –0.40 V and –0.24 V respectively.  Then the cell
with a spontaneous reaction and its potential are given as
Cd, Ni Å ZÅ„HÀì_£ á⁄>̌x¬Ü«∞ÖòÅ qÅ∞=Å∞ =~°∞ã̈QÍ –0.40 V,  –0.24 V LO\Ï~Ú.  JÑ¨ÙÊ_»∞ ã¨fiK«ÛùO Œ̂OQÍ
Ñ¶¨∞@ K«~°º [iy`Õ, Ñ¶¨∞@ x~å‡}O, ^•x á⁄>ˇx¬Ü«∞ÖòÅ#∞ DÜ«∞O_ç

1) 2 2|| ; 0.16CellCd Cd Ni Ni E V+ + =        2) 2 2|| ; 0.16CellNi Ni Cd Cd E V+ + = −

3) 2 2|| ; 0.16CellNi Ni Cd Cd E V+ + = +

4) 2 2|| ; 0.16CellCd Cd Ni Ni E V+ + = −

COONa OH

OH

For Results and Key  :  www.sfiap.org
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