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Section - I 

1.(b) Displacement (∆SP) = 2rsin
θ
2

 = 2rsin
180°

2  = 2r 

 Distance = rθ = πr 

2.(c) Rmax = 
u2

g   

 or, u2 = Rmax × g 

 Again H = 
u2

2g = 
80 × 10
2 × 10  = 40 m 

3.(b)  
 Tension = wt. of part BC 

 T = 
M
L  (L – y)g = 

Mg(L – y)
L  

 

4.(a) ∆P = 
4T
R  ∝ 

1
R 

 
∆P1

∆P2
 = 

R2

R1
 = 

1
2 

5.(c) Since cubical expensivity = 3 × linear expasivity 

   = 3 × 
α
3

 = α 

 So remains stationary 
6.(d) mgh = ms∆θ 

 or, ∆θ = 
gh
s  = 

10 × 21
4200  = 0.05°C 

7.(c) Q = σAtT4 

 
Q1

Q2
 = ( )T1

T2

4

 = 
1

16 

8.(d) 
Imax

Imin
 = 



a1 + a2

a1 – a2

2 

 9
4 = 



a1 + a2

a1 – a2

2 

 

or, 
a1 + a2

a1 – a2
 = 

3
2 

 or, 2a1 + 2a2 = 3a1 – 3a2 
 or, a1 = 5a2 

 or, 
a1

a2
 = 

5
1 

9.(b) Since C' = 
ε0A
d – t 

 Since t = 0  

 So, C' = 
ε0A
d  

 C' = C0 

10.(c)  

 
 Resultant of E1 and E2 = E' along OA of 

magnitude E1. 

 The field due to charge at A = E" along OP of 
magnitude E1 

 So resultant of E' and E" is zero. 

11.(d) P = 
V2

R  = 
V2

ρl
 A P ∝ 

1
ρ

 

12.(a) d ≤ λ 

13.(d) λ = 
h

2mK
 2mK = 

h
λ

 

 mK = cost. k ∝ 
1
m 

 me < mp ∴  K.Ee > K.Ep 

14.(c)  
15.(b) R = r0A

1/3 

 
RAl

Esn
 = ( )A1

A2

1/3

 = ( )27
125

1/3

 = 3 : 5  

16.(d) f = 
v

4l n = 
v

4l ⇒ l = 
v

4n 

17.(d) vn ∝ 
1
n  rn ∝ n2  

 fn = 
mv2

r  ∝ 
( )1

n

2

n2  ∝ 
1
n4 

18.(d)  
19.(b) 
20.(d) I2 + 10HNO3 → 2HIO3 + 10NO2 + 4H2O 
21.(a)  

22.(a)   

23.(c) 
24.(b) 
25.(b) Number of neutron = At. mass – At. no 
   70 – 30 = 40 
26.(d) 
27.(a) 0.1M Ca(OH)2 = 0.2N Ca(OH)2 

 N1V1 = N2V2 

 0.2 × x = 0.1 × 10     x = 
0.1 × 10

0.1  = 5 ml 

28.(d) W = ZIt 

 0.504 = 
1

96500 × x × 2 × 60 × 60 

 x = 6.755 

 W = Z × I × t = 
8

96500 × 6.755 × 2 × 60 × 60 

   = 4.032g ≈ 4g 

29.(a) K = 
lim

x → 0
 xcos

1
x = O × finite value = 0 

30.(c) 
d

dx loge|x| = 
d

d|x| log|x| 
d

dx |x| = 
1
|x| . 

|x|
x  = 

1
x 

31.(d) Let y = 3x 

  dy = 3x loge3dx         
1

loge3
 dy = 3xdx 

 I = 
1

loge3
 I dx

1 + y2 = 
1

loge3
 tan–1(y) + c 

    = 
1

loge3
 tan–1(3x) + c 

E2 E1

O

E
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32.(c) dr = ∆r = 5.1 – 5 = 0.1 
 A = πr2 
 dA = 2πr dr = 2 × π × 5 × 0.1 = π cm2 

33.(b) Area = I
4

0
 y & x = I

4

0
 
x2

4  dx = 
1
4 [ ]x3

3

4

0
 

     = 
16
3  sq. units 

34.(c) 
a + bw + w2

aw + bw2 + c = 
w2(a + bw + cw2)
aw3 + bw4 + cw2  

   = 
w2 (a + bw + cw2)

a + bw + cw2  = w2 

35.(c) x + 
1
x = 2x2 

 or, 3x2 – x2 – 1 = 0 
 It is a cubic, so it has 3 roots. If one root is x = 1 

then other 2 more roots. 

36.(b) S∞ = ( )1
7 + 

1
73 + ........  + ( )2

72 + 
2
74 + .......  

  = 

1
7

1 – 
1
7

 + 

2
49

1 – 
1
49

 = 
3

16 

37.(b) We have 
 A. adj(A) = |A| I 

 ∴ λ = |A| = | |coshx
–sinhx     

–sinhx
coshx  

   = cosh2x – sinh2n = 1 
38.(d) Set A contains n elements number of elements 

in A × A = n2 no. of relations on A = number of 

subsets of A × A = 2n2
 

39.(d) We have 
  c0 + c1x + c2x

2 + ….. + cnx
n (1 + x)n 

 Putting x = 3 
  c0 + 3c1 + 9c2 + …….. + 3ncn = 4n 

40.(d) Number selection = 5C3 × 5C2 

   = 10 × 10 = 100 

41.(a) 
aP.bP

|bP|
 = 

–4 – 6 – 6

4 + 4 + 1
 = –

16

9
 = –

16
3  

42.(b) Here a, b, c are in A.P. 

 ⇒ b = 
a + c

2  

 ⇒ a – 2b + c = 0 
 ∴ (1 – 2) lines on the line ax + by + c = 0 
 Hence, ax + by + c = 0 represents a family of 

lines passing trough (1, –2) 
43.(b) Here h2 – ab = 62 – 4.9 = 0 
 ∴ lines are real and coincident. 
44.(d) (x – 5)2 + (y – 7)2 = 32(cos2θ + sin2θ) = 9 
 ∴ It is a circle 

45.(d) c = 
a
m = 

4
2 = 2 

46.(a) l = m = n 
 ∴ l2 + m2 + n2 = 1 

  3l2 = 1 ∴   l = m = n = ± 
1

3
 

47.(b) 
bcosC + bcosA + cosB + acosB

b(c + a)  

 = 
c + a

b(c + a) = 
1
b 

48.(b) Here comparing with asinx + bcosx = c 
 a = 1, b = 1, c = 2 

 ∴ c > a2 + b2 = 2 
 ∴ There is no solution. 
 
 
  

49.a 50.a 51.b 52.c 53.d 54.a 
55.b 56.b 57.a 58.c 59.b 60.d 

 

 

Section – II 

61.(d) g = 
GM
R2  

 
gplanet

gearth
 = 

Mp

Me
 × ( )Re

Rp

2

 = 
1
2 × (2)2 = 2 

 ∴ gp = 2g 

62.(b) Fmax = mω2A = m 



2π

T

2

A  

                 = 
4π2

T2  mA  

                 = 
4π2 × 50 × 10–3 × 0.1

0.12  = 20N 

63.(b) Total weight = wt. of water displaced 
 m1g + m2g = (v1 + v2) ρwg 

 m1 + 10 = ( )m1

11 + 
10
0.2  × 1 

 m1 = 44 gm 
64.(c) Tension (= 150) < weight 
 So acceleration down ward 
 mg – T = ma 
 or, 20 × 9.8 – 150 = 20a 
 or, a = 2.3 m/s2 

65.(a) 
∆l
l1α

 = ∆θ 

 
0.0005 mm

1 mm × 1.32 × 10–5 = ∆θ 

 ⇒ ∆θ = 37.8°C 
66.(a) T1V1

γ–1 = T2V2
γ–1 

 T2 = 395.85 K 
 ∴ Rise in temperature ∆T = T2 – T1  
   = 395.85 – 300 
   = 95.85 K 

67.(c) f = 
1
2l 

T
µ

 

 or, f ∝ 
1
l
 or,  

f2

f1
 = 
l1

l2
 

 or, 
320
256 = 

l

l – 10  ⇒ l = 50 cm 

68.(c)  

  

Q1 Q2
PE2 E1

x 12 − x
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 E1 = E2 

 or, 
9 × 109 Q1

x2  = 
9 × 109 Q2

(12 – x)2  

 or, 
2 × 10–6

x2  = 
8 × 10–6

(12 – x)2     or, 4x2 = (12 – x)2 

        or,  2x = 12 – x     or, x = 4 cm   
69.(b) dsinθ = nλ 

 or, 
1
N sin30° = 3 × 5555 × 10–10  

 or, N = 3000 lines/cm 
70.(a) E = I1(R + r) 
 or, E = 3(1.8 + r) 
 Again E = 2 (2.9 + r) ⇒  r = 0.4 Ω 

71.(c) E = 
1
2 Bωl2 

  = 
1
2 × 0.4 × 32 × 0.52 

  = 1.6 V 

72.(c) r = 
2mK
eB  = 

2 × 9.1 × 10–31 × 150 × 1.6 × 10–19

1.6 × 10–19 × 0.1  

  = 4 × 10–4 m 

73.(c) 
1
λL

 = R ( )1
12 – 

1
22  

 
1

λB
 = R ( )1

22 – 
1
32  

 
λB

λL
 = 

27
5  

 ∴   λB = 
27
5  × 1215 Å = 6561 Å 

74.(b) 
C
C0

 = ( )1
2

t
T1/2

 

 or,    
1 × 106

4 × 106 = ( )1
2

t
T1/2

 

 or, T1/2 = 10 hr. 

 Again 
C
C0

 = ( )1
2

100
10

 

  C = 4 × 106 × ( )1
2

10

 = 3.9 × 103/sec. 

75.(c)  

 
76.(c) 

 
77.(a)  

  

78.(c) 
Wt. of metal oxide
EW of metal oxide = 

Wt. of water
EW of oxygen 

 
0.426
x + 8 = 

0.12
9  x = 23.95 ≈ 24 

79.(c) EW of element = 
Mass of element
Mass of oxygen  × 8 

  = 
53
47 × 8 = 9.0212 ≈ 9 

 At. wt. = Eq. wt. × valency  
  = 9 × 3 = 27 
 
80.(d) SrF2 º Sr++ + 2F¯ 
  S 2S 
 NaF  →  Na+  +  F¯ 
  0.1 0.1 
 Sr++ = S, F¯ = (2S + 0.1) 
 Ksp = S × (2S + 0.1)2 
 8 × 10–10 = S × (0.1)2 [2S + 0.1 ≈ 0.1] 
 8 × 10–10 = S × 10–2 
 S = 8 × 10–8 

81.(a) pH = 10.65 
 pOH = 3.35 
 pOH = –log[OH¯] 
 3.35 = –log[OH¯] 
 OH¯ = 4.47 × 10–4 moles 
 ∴ [ΟΗ¯] in 250 ml 

 [OH¯] = 
4.47 × 10–4 × 250

1000  = 1.12 × 10–4 moles/L 

 No. of moles of Ca(OH)2 dissolved  

  = 
1.12 × 10–4

2  = 0.56 × 10–4 

82.(b) Here y = cos–1 
1 – (logx)2

1 + (logx)2 

   = 2 tan–1 (logx) 

 ∴ 
dy
dx = 2 

d
dx tan–1(logx) 

  = 2
d

d (logx) tan–1 (logx) 
d

dx logx 

  = 2
1

1 + (logx)2 × 
1
x 

 At h = e, 
dy
dx = 

2
1 + 12 . 

1
e = 

1
e 

83.(b) Isin–1x dx 

 = xsin–1x –I( )d
dx sin–1x Idx  dx 

 = xsin–1x – I x

1 – x2 dx 

 = x sin–1x + 
1
2 I –2x

1 – x2 dx 

 = xsin–1x + 
1
2 . 2 1 – x2 + c 

 = xsin–1x + 1 – x2 + c 
84.(d) f(x) = cosx – cos2x + cos3x – ………. + ∞ 

  = 
cosx

1 + cosx 

CH2COOK

CH2COOK
+ 2H2O

Electrolysis CH2

CH2

+ 2CO2  +  2KOH + H2

At anode At cathode

(CH3)2C = CHCH3

NaI4/KMnO4 (CH3)2C = O + [CH3CHO]

CH3COOH

CaC2 + N2
800°C

CaCN2 + C

Nitrolim
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 If(x) dx = I cosx dx
1 + cosx 

 I1 + cosx – 1
1 + cosx  dx 

 = Idx – I 1
1 + cosx dx 

 = x – 
1
2 I dx

cos2x
2

 

 = x – 
1
2 Isec2x

2 dx = x – tan 
x
2 + c 

85.(a) At certain time t, 
 A = area, r = radius, p = perimeter 
 A = πr2, p = 2πr 

 
dA
dt  = K 2πr 

dr
dt = K 

 
dr
dt = 

K
2πr

 ⇒ 
dr
dt ∝ 

1
r  

86.(a) Let 5 + 12i = x + iy then 

 x2 = 
a2 + b2 + a

2 ,  y2 = 
a2 + b2 – a

2  

  = 
52 + 122 + 5

2   = 
52 + 122 – 5

2  

  = 9 = 4 
  x = ± 3 y = ± 2 
 Since b = 12 > 0, so square roots are ± (3 + 2i) 
87.(c) a, b, c are in H.P. 

 ⇒ 
1
a‚ 

1
b, 

1
c are in A.P. 

 ⇒ 
a + b + c

a , 
a + b + c

b , 
a + b + c

c  are in A.P. 

 ⇒ 1 + 
b + c

a ‚ 1 + 
a + c

b , 1 + 
a + b

c  are in A.P. 

 ⇒ 
b + c

a , 
c + a

b , 
a + b

c  are in A.P. 

 ⇒ 
a

b + c, 
b

c + a, 
c

a + b are in H.P. 

88.(a) 






α

β
γ

     
β
γ
α

     
γ
α
β

 = 






α + β + γ

α + β + γ
α + β + γ

     
β
γ
α

     
γ
α
β

 

   = 






0

0
0
    

β
γ
α

     
γ
α
β

= 0 

   as α + β + γ = 0 

89.(c) tn = 
(2n – 1)

n!  = 
2

(n – 2)! + 
1

(n – 1)! 

 S∞ = 2Σ 1
(n – 2)! + Σ 1

(n – 1)! 

  = 2e + e = 3e 

90.(c) Total = 
6!
2! = 360 

 O's come together = 5! = 120 
 Required = 360 – 120 = 240 

91.(c) m + 3m = –
2h
b2  

 m = –
h

2b2 

 m × 3m = 
a2

b2 

 3m2 = 
a2

b2 

 3
b2

4b4 = 
a2

b2 

 ∴ h = 
2

3
  ab 

92.(b) 3x2 – 3y2 = 25   or, x2 – y2 = 
25
3  ….. (1) 

 Conjugate hyperbola f (1) is  

  x2 – y2 = –
25
3  ……….. (2) 

 As (1) and (2) are rectangular hyperbola 

 ∴ e1 = e2 = 2 
 ∴ e1

2 + e2
2 = 4 

93.(a) Equation of parallel plane 
  x – 2y + 2z = K 

 Also 
|1 – 4 + 6 – K|

1 + 4 + 4
 = 1 

 or, |3 – K| = 3 
 or, 3 – K = ±3 
 ∴ K = 0, K = 6 
 Required plane x – 2y + 2z = 6  
94.(c) tan–1x + tan–1y = π–tan–1z 

 or, tan–1 
x + y
1 – xy = π – tan–1z 

  
x + y
1 – xy = tan–1 (π – tan–1z) 

  x + y = –z(1 – xy) 
 or, x + y + z = xyz 

  
1
yz + 

1
zx + 

1
xy = 1 

95.(d) tanA = 
sinA
cosA = 

a
2R

b2 + c2 – a2

2bc

 = 
abc
R

b2 + c2 – a2

  

     = 
4∆

b2 + c2 – a2 

96.(c) Here coplanar ⇒ 






a

1
1
   

1
b
1

   
1
1
c

= 0 

 Expanding abc + 2 = a + b + c 
97.d 98.a 99.b 100.b 

 

 

…The End… 


