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Section – I 

1.(d) | |4 – 
3
x  < 2 

  –2 < 4 – 
3
x < 2 

  –6 < –
3
x < –2 

  6 > 
3
x > 2 

 
1
6 < 

x
3 < 

1
2 

 
1
2 < x < 

3
2   

2.(b) Reason: "If you become sick, you should consult a 
doctor" is a conditional statement of the form p  q, 
where 

 p : "you become sick" 
 q : "you should consult doctor" 
3.(c) For domain 

 x – 1 > 0 
 x > 0 

  x(0, ) 
4.(a) For symmetric matrix 

 A = AT 

 ( )2
3x – 1    

2x + 3
x + 4  = ( )2

2x + 3     
3x – 1
x + 4  

  2x + 3 = 3x – 1 

  x = 4 
5.(b) x3 – 2 = 0 then roots satisfy  

 3 = 2, 3 = 2, r3 = 2 

  = 2 (–ve of constant term) 

 











     




     




 = 3 – 3 – 3 –  

   = 3 × 2 – 2 – 2 – 2 
   = 6 – 6 
   = 0 
6.(c) 

 

 Argument = –tan–1 | |y
x  

   = –tan–1(1) 

   = –

4  

7.(d) 3x2 – 12x + 14 = 0 
 D = b2 – 4ac 
    = (–12)2 – 4 × 3 × 14 
    = –24 < 0 
 So, no real roots 
8.(b) t6 = a + 5d = 10 

  S11 = 
11
2  [2a + 10d] 

        = 
11
2  × 2 [a + 5d] 

        = 11 × 10 
        = 110  

9.(b) No. of ways = 
7!
2! 

 'A' and 'a' have different looks so not consider as 
repeated letter. 

10.(c) Middle term = TN/2 + 1 

   = T10/2 + 1 
   = T5+1 

   = C(10, 5) (x2)5.( )1
x

5

 

   = 
10!
(5!)2 x5   

11.(a) We have 

 e3x = [ ]1 + 
3x
1! + 

(3x)2

2!  + ... + 
(3x)7

7!  + ....   

 Coefficient of x7 = 
37

7!   

12.(b) 4sin2 – 4cos = 1 

 4cos2 + 4cos – 3 = 0 

 (2cos + 3) (2cos – 1) = 0 

 cos = –
3
2, cos = 

1
2 

 Not valid 

 cos = 
1
2 = cos


3, cos

5
3  

  = 

3, 

5
3  

13.(c) Principle value = sin–1sin( )2 – 

3  

   = sin–1( )–sin

3  

   = sin–1( )– 
3

2  

   = –

3 

 Note: sin–1x  [ ]– 

2‚ 

2  

14.(a) cosB = 
a2 + c2 – b2

2ac  

 cosB = 
( 3 + 1)2 + ( 2)2 – (2)2

2 × ( 3 + 1) × 2
 

 cosB = 
1

2
 = cos45° 

  B = 45° 

15.(d) a = b = c = 2 3 

 R = 
abc
4  

  = Area = 
3

4  (side)2 

X
  

Y

X

Y



x 
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 R = 
2 3 × 2 3 × 2 3

4 × 
3

4  × (2 3)2

 

 R = 2 

16.(a) cos–1( )1
2  + 2sin–1( )1

2  

 = 

3 + 2 × 


6 = 


3 + 


3 = 

2
3  

17.(b) Midpoint = ( )1 + 5
2 ‚ 

3 + 1
2  = (3, 2) 

 Satisfy the line  
 y = 2x + c then 

 2 = 6 + c  c = –4 
18.(b) For coincident 

 h2 = ab 
 (4)2 = 2 × K 

  K = 8 
19.(a) Centre = (–g, –f) 
   = (3, –1)  
 Satisfy the equation x + 3y = 0 
20.(b) y = 2x + c 
 Use condition of tangency to x2 + y2 = 16 

 c = a 1 + m2 

 c = 4 1 + 22 

 c = 4 5 
 Other method 

 Use: Radius = r distance from centre to line y = 2x 
+ c  

21.(c) y2 = 4ax 

 
dy
dx = 

2a
y  

 Mtangent = 
2a
2at = 

1
t  

 Mnormal = – 
1

Mtangent
 = –t 

22.(a) x2 + 2y + 6x = 0 
 (x + 3)2 = –2y + 9 

 (x + 3)2 = –2( )y – 
9
2  

 4a = –2  a = –
1
2 

 Focus = (h, k + a) 

  = ( )–3‚ 
9
2 – 

1
2  

  = (–3, 4)  
23.(c) 3x2 + 4y2 = 12 

 
x2

4  + 
y2

3  = 1 

 Latus rectum = 
2b2

a  

   = 
2 × 3

2  = 3  

24.(a) 9x2 – 16y2 = 144 

 
x2

16 – 
y2

9  = 1 

 Eccentricity (e) = 1 + 
9
16 

   = 
5
4 

25.(d)  = 

4,  = 


4 

 cos2 + cos2 + cos2 = 1 

 cos2
4 + cos2

4 + cos2 = 1 

 
1
2 + 

1
2 + cos2 = 1 

 cos2 = 0 

   = 

2 

26.(a) n
6

1.n
6

2 = 0 

 (1 × 2) + (2 × 1) + ( × – 2) = 0 

 –2 = –4 

  = 2 

27.(d) 
lim

x  0 
ax – bx

x  ( )0
0 form  

 
lim

x  0 
axloga – bxloga

1  

 = loga – logb 

 = log( )ab     

28.(b) y = log
e
sinx 

 y  = 2logesinx 

 
dy
dx = 2 × 

1
sinx × cosx 

 
dy
dx = 2cotx 

29.(c) x2y6 = (x + y)8 
 2lnx + 6lny = 8ln(x + y) 

 
2
x + 

6
y 

dy
dx = 

8
x + y [ ]1 + 

dy
dx  

 ( )6
y – 

8
x + y  

dy
dx = 

8
x + y – 

2
x 

 
dy
dx = 

y
x × ( )6x – 2y

6x – 2y  

 
dy
dx = 

y
x 

 Other method

 Note: If xm.yn = (x + y)m+n then 
dy
dx = 

y
x 

30.(b) f(x) = 
x
2 + 

2
x 

 For local minimum 

 F'(x) = 0 

  
1
2 – 

2
x2  x = 2 

 F"(2) = 
4

(2)3 = 
1
2 (+ve) 

 Local minimum at x = 2 
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31.(d) Ix6sin(5x7)dx = 
K
5 cos(5x7) 

  –
1
35 cos5x7 = 

K
5  cos5x7 

  K = –
1
7 

32.(c) I
/2

0
 esinx.cosxdx 

 = |esinx|
/2

0
 

 = esin /2 – esin0 

 = e – 1    

33.(a) y2 = x and 2y = x 
 Solving; we get 

 y = 0, 2  x = 0, 4 

 Area = I
4

0
 ( )x

2 – x  dx 

         = | |x2

4  – 
x3/2

3/2

4

0
 

         = | |16
4  – 

2
3 × (4)3/2  = 

4
3 sq. unit 

34.(b) y = sinx 

 
dy
dx = cosx 

 
d2y
dx2 = –sinx 

 
d2y
dx2 = –y 

 
d2y
dx2 + y = 0    

35.(d) Making 
dy
dx = f( )y

x  forma and check the degree. 

36.(c) 
dy
dx – 

y
x = x2 

 Comparing with 
dy
dx + Py = Q then  

 P = –
1
x 

 I.f. = eIPdx = eI–1/x dx = e–lnx = elnx–1 

  
 = x–1 

   = 
1
x 

37.(b) a6 + b6 = 0 

 a6 = –1.b6 
 Colinear vector because they are scalar multiple of 

each other [a6 = b6] 

38.(c) i
6

.( j
6

 × k
6

) + j
6

.(k
6

 × i
6

) + k
6

.( i
6

 × j
6

) 

 = i
6

. i
6

 + j
6

. j
6

 + k
6

.k
6

 
 = 1 + 1 + 1 
 = 3  
39.(a) Total student = 7 (4 boys + 3 girls) 

 Probability = 
Favourable ways

Total ways  

   = 
4! × 3!

7!  

   = 
144

5040 = 
1
35 

40.(c) Sum of 5 numbers = 5 × 18 = 90 
 Sum of 4 numbers after 
 One number excluded = 4 × 16 = 64 

  Excluded number = 90 – 64 = 26 

41.(d) a = r2 = r ( )2
T

2

 = 5 × 10–2 ( )2
0.2

2

 

               = 5 m/s2 

42.(c) T = 2
l

g 

 In pendulum T' = 2
l

g 

          = 2
l

g2 + a2 

 i.e. T' < T i.e. decreases 
43.(c)  

 I = MK2 = 
1
12 ml2 + m( )l6

2

 

 or, MK2 = 
3ml2 + ml2

36  = 
ml2

9  

  K = 
l

3 

44.(a) 
dw
dQ = 

nRdT
ncpdT = 

R
7
2 R

 = 
2
7 

45.(a) In vacuum heat transfer by radiation. 

46.(d) 
vHe

vH
 = 

He

H
 × 

MH

MHe
 

       = 
5 × 5 × 2
3 × 7 × 4 = 

5

42
 

47.(d) E = 9 × 109 
Q
x2 

 E' = 9 × 109 
Q

(x + 2x)2 = ( )9 × 109 
Q
x2

1
9 

    = 
E
9 

48.(c) Identical bulb has same resistance so equal current 
flows through bulb 1 and 4 but half current flows 
through 2 & 3 so bulb 1 and 4 are equal brighter and 
2 & 3 are less bright. 

49.(c) B = 
0I
2r  

 2r = 2 × 2r' 

 or, r' = 
r
2 

 B' = 
0 2I
2r'  = 

0I
2r  × 4 = 4B 

50.(b) M = m × l  

 or, m = 
M
l

 

  M' = m × 
l

2 = 
M
2  
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 MR = ( )M
2

2

 + ( )M
2

2

 = 
M
2  2 = 

M

2
 

51.(c) 
I1

I2
 = 

1
4 = ( )a1

a2

2 

 


a1

a2
 = 

1
2 

 
Imin

Imax
 = ( )a2 – a1

a2 + a1

2

 = ( )2 – 1
2 + 1

2

 = 
1
9 

52.(b) Spherical air bubble in water act as diverging lens 
since refractive index of medium is greater than 
material. 

53.(a) X + 0n
1  3Li7 + 2He4 

 So X is 5B
10 

54.(d) Voltage gain = 
Vout

Vin
 

   = 
IcRout

0.02  

   = 
2 × 10–3 × 5 × 103

0.02  

   = 500 
55.(b) 

 Sboy – Sbus = 50 

 or, vt – 
1
2 at2 = 50 

 or, t2 – 2vt + 100 = 0 

  t = 
2v  (2v)2 – 4 × 100

2  

  t will be real if  
  4v2 – 400 = 0 
  v = 10 m/s 

56.(b) E = PE + KE 

 = { }– 
GMm

r  – ( )– 
GMm

R  + 
1
2 m 

GM
r  

 = 
GMm

R  – 
GMm

2r  

 = 
GMm

R  – 
Gmm

2(R + 2R) 

 = 
GMm

R  ( )1 – 
1
6  

 = 
9R2m

R  × 
5
6 = 

5
6 mgR 

57.(b)  = 
– 
r
r

l
l

 

 or, 
r
r  = –0.5 × 0.4% 

       = –0.2% 
       = 0.2% decreases 
58.(c) 1st case 

  = 1 – 
T2

T1
 

 or, 
T2

T1
 = 1 – 

1
6 = 

5
6 ....(i) 

 2nd case 

 2 = 1 – 
T2 – 62

T1
 

 or, 
T2

T1
 – 

62
T1

  = 1 – 
2
6 

 or, 
62
T1

 = 
5
6 – 1 + 

1
3 = 

5 – 6 + 2
6  

 or, T1 = 372K = 99°C 
59.(d) 20% of mgh = mLf 

 or, h = 
80 × 4200
0.2 × 10  = 40 × 4200 

    = 168 km 

60.(d) f1 = 
v

v – vs
 × f = 

vf
340 – 34 = 

vf
306 

 f2 = 
v

v – vs'
 f = 

vf
340 – 17 = 

vf
323 

 
f1

f2
 = 

323
306 = 

19
18 

61.(c) 
E
V = 

1
2 CV2

Vol  

     = 
1
2 
r0Av2

dAd  

     = 
5 × 5002

2 × (2 × 10–3)2 × 8.85 × 10–12 

     = 1.38 J/m3 
62.(d) If galvanometer shows null deflection then Pd across 

X is 4V so Pd across 250 is 2V 

  I = 
2

250 A 

  E2 = IX 

  X = 
4
2 × 250 = 500

63.(b)  = LI 

 or, L = 
N1

I  = 
500 × 4 × 10–3

2  = 1H 

64.(c) dsin1 =  

 or, sin1 = 

d 

 For small angle  is in radian  

  sin1 = 1 

  1 = 

d 

  Angular width (21) = 
2
d  

    = ( )2 × 6328 × 10–10

0.2 × 10–3  × 
180


° 

    = 0.36° 
65.(b) fa = 30cm 

 Now 
1
fa

 = (g – 1) ( )1
R1

 + 
1
R2

 

 or, 
1

R1
 + 

1
R2

 = 
1

30 × 0.5 = 
1
15 

 For liquid 

 
1
fl

 = (lg – 1) ( )1
R1

 + 
1

R2
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1
fl

 = ( )ag

al
 – 1  ( )1

R1
 + 

1
R2

 

    = ( )1.5
4  × 3 – 1  × 

1
15 

    = 
0.5
4  × 

1
15 = 

1
120 

  fl = 120 cm 

66.(d) 
m
m0

 = ( )1
2

t
T1/2

 

      = ( )1
2

2T
T1/2

 

      = ( )1
2

2 × 


×
 

 m = 10 × 0.135 = 1.35g 
67.(d) For Lyman 

 
1
L

 = R( )1
1 – 

1
  

 or, L = 
1
R ....(1) 

 For Paschen 

  
1
P

 = R[ ]1
32 – 

1
  

  P = 
9
R .... (2) 

 
P

L
 = 

9
R × 

R
1 

 P = 9 × 911 
      = 8199 Å 

68.(c) y = Asint 

 or, 
A

2
 = Asint 

 or, sin45° = sint 

 or, 45 × 


180 = 
2
T .t 

 or, t = 
T
8 

69.(d) L = 
 N2A
l

 = 
r0N

2A
l

 

         = 
500 × 4 × 10–7 × (2000)2 × 6 × 10–14

0.2  

         = 7.5 H 

70.(b) 2dsin =  

  = 2 × 2.82 × sin10° 
    = 0.98 Å 

71.(d) K[Co(CO)4] 

 O.N. of CO = 0 

     K = +1 

 O.N. of cobalt (Co) = –1   

72.(c) 

73.(b) Fe2+ (d6) – 4 unpaired electrons  

 Zn2+, Cu+ – O unpaired electrons 

 Ni2+ – 2 unpaired electrons. 

74.(b) Acetic acid is weak acid so, CH3COO¯ is strong 
conjugate base. 

75.(a)  

76.(d) H2SO4 is a strong diprotic acid and hence produces 
the highest concentration of H+ ions and the lowest 
pH value. 

77.(c) CaCO3  +  2HCl  CaCl2 + H2O + CO2 

 1 mole      2 moles 

 0.5 mole  1 mole 

 Unreacted CaCO = 0.5 mole = 
1
2 mole  

        = 
1
2 × 6.025 × 1023 

78.(b) Conversion of soluble metallic ions responsible for 
hardness into insoluble carbonates. 

79.(a) Products – Cl2 and H2 along with NaOH in the 
solution. 

80.(c) Mg and Mn are the exceptions that release H2 with 
very dilute HNO3. 

81.(c) Lime stone reacts with silica impurities to form slag. 

82.(d) Conc. H2SO4 + sugar – charring – dehydration of 
cane sugar. 

83.(c) Vacuum distillation or distillation under reduced 
pressure. 

84.(c) 

85.(a)  

86.(c) SO2 gets reduced to S so SO2 shows oxidizing 
property. 

87.(d) For, CaCO3, Ksp = 52 

 Now, Ksp = (3.05 × 10–4)2 

       = 9.3025 × 10–8 

        9.3 × 10–8 

88.(b) Molarity = 
Wt (gm)
Mol. wt  × 

1
Volume (litre) 

  = 
4
40 × 

1
0.2 L = 0.5 M 

89.(a)  

90.(b) RONa + R – X  R – O – R + NaX 

  It is SN2 reaction 

  3° ether can't be obtained by this method. 

91.(c) 92.(a) 93.(d) 94.(d) 95.(a) 

96.(b) 97.(b) 98.(a) 99.(b) 100.(c) 
 
 
 

 

...Best of Luck... 


