
Q. NO. [ANS] Q. NO. [ANS] Q. NO. [ANS]

1 A 31 A 61 C

2 B 32 C 62 B

3 D 33 B 63 C

4 B 34 A 64 B

5 A 35 C 65 A

6 C 36 B 66 D

7 C 37 D 67 A

8 B 38 A 68 B

9 A 39 B 69 A

10 A 40 A 70 C

11 B 41 B 71 A

12 B 42 D 72 C

13 A 43 A 73 D

14 A 44 A 74 C

15 C 45 B 75 B

16 A 46 A 76 D

17 D 47 D 77 C

18 A 48 D 78 D

19 D 49 A 79 B

20 A 50 A 80 C

21 75.59 51 2 81 4

22 3 52 4 82 21

23 0 53 800 83 9

24 2 54 5 84 2.5

25 2 55 3.74 85 4

26 0.5 56 1200 86 252

27 2 57 8 87 5

28 5 58 6 88 1

29 4.86 59 1 89 0

30 0.25 60 3 90 7
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: HINTS AND SOLUTIONS : 

Single Correct Answer Type 
2 (b) 

In the given system, 

𝑎 =
𝑚1 − 𝑚2

𝑚1 + 𝑚2
=

g

8
 

∴   
𝑚1 − 𝑚2

𝑚1 + 𝑚2
=

1

8
 

8𝑚1 − 8𝑚2 = 𝑚1 + 𝑚2 
7𝑚1 = 9𝑚2 
𝑚1

𝑚2
=

9

7
 

3 (d) 
Using law of conservation of energy 

              −
𝐺𝑀𝑚

𝑟
=

1

2
𝑚𝑣2 −

𝐺𝑀𝑚

𝑅
 

                        
𝑣2

2
=

𝐺𝑀

𝑅
−

𝐺𝑀

𝑟
 

                              = 𝐺𝑀 (
𝑟 − 𝑅

𝑟𝑅
) = 𝑔𝑅 (

𝑟 − 𝑅

𝑟
) 

                          𝑣 = √2𝑔𝑅(𝑟 − 𝑅)/𝑟 

5 (a) 

𝑉 =
∑ 𝑞

4πε0𝑟
=

−10 + 10

4πε0𝑟
= 0 

6 (c) 
The capacitance of air capacitor  

               𝐶0 =
𝐴𝜀0

𝑑
= 3μF                                 …(i) 

When a dielectric of permittivity 𝜀𝑟 and dielectric 
constant 𝐾 is introduced between the plates of the 
capacitor, then its capacitance  

             𝐶 =
𝐾𝐴𝜀0

𝑑
= 15 μF                              …(ii) 

Dividing Eq. (ii) by Eq. (i)  

            
𝐶

𝐶0
=  

𝐾𝐴𝜀0
𝑑

𝐴𝜀0
𝑑

=
15

3
  

∴         𝐾 = 5  
Permittivity of the medium 
      𝜀𝑟 =  𝜀0𝐾  
           = 8.854 × 10−12 × 5  
           = 44.27 × 10−12  
           = 0.44 × 10−10C2N−1m−2 

7 (c) 
After combining, the volume remains same 𝑖. 𝑒.,  

Volume of bigger drop= 𝑁 × volume of smaller 
drop 

Or 

4

3
𝜋𝑅3 = 𝑁 ×

4

3
𝜋𝑟3 

Or  

𝑁 = (
𝑅

𝑟
)

3

… … … … … (i) 

As charge is conserved, hence 

𝒬 = 𝑁𝑞 … … … … … … . (ii) 

Capacity of bigger drop =4𝜋𝜀0𝑅 

Capacity of smaller drop=4𝜋𝜀0𝑟 

From Eq. (ii), we have 

(4𝜋𝜀0𝑅)𝑉𝑏𝑖𝑔 = 𝑁(4𝜋𝜀0𝑟)𝑉𝑠𝑚𝑎𝑙𝑙 

or (4𝜋𝜀0𝑅) × 40 = 𝑁(4𝜋𝜀0𝑟) × 10 

or 4𝑅 = 𝑁𝑟 

or   
𝑅

𝑟
=

𝑁

4
    … … … … . (iii) 

From Eqs. (i) and (iii), we have  

𝑁 = (
𝑁

4
)

3

 

or  

𝑁 =
𝑁3

64
 

or 

𝑁2 = 64 

OR   N=8 

8 (b) 
Both points are at same distance from the charge 

9 (a) 

𝑈𝑖 =
2𝑘𝑞𝒬

𝑎
+

2𝑘(−𝑞)𝒬

√5𝑎
=

1

4𝜋𝜀0 
.
2𝑞𝒬

𝑎
(1 −

1

√5
) 

𝑈𝑓 = 0 

 
By conservation of energy 
Gain in KE=loss in PE 

    𝐾 =
1

4πε0
.

2𝑞𝒬

𝑎
(1 −

1

√5
)  

10 (a) 
At time 𝑡 
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Velocity of 𝐴, 𝑣𝐴 = 𝑢 − 𝑔𝑡 upward 
Velocity of 𝐵, 𝑣𝐵 = 𝑔𝑡 downward 
It we assume that height ℎ is smaller than or 
equal to the maximum height reached by 𝐴, then 
at every instant 𝑣𝐴 and 𝑣𝐵 are in opposite 
directions 
∴ 𝑉𝐴𝐵 = 𝑣𝐴 + 𝑉𝐵 
= 𝑢 − 𝑔𝑡 + 𝑔𝑡 [Speeds in opposite directions get 
added] 
= 𝑢 

11 (b) 
Pressure inside the mines is greater than that of 
normal pressure. Also we know that boiling point 
increases with increase in pressure 

12 (b) 
Due to centrifugal force 

14 (a) 
There are four beats between P and 𝒬, therefore 
the possible frequencies of P or 254 (that is 250 ±
4)Hz. When the prong of P is field, its frequency 
become greater than the original frequency. 
If we assume that the original frequency of P is 
254, then on filing its frequency will be greater 
than 254. The beats between P and 𝒬 will be more 
than 4. But it is given that the beats are reduced to 
2, therefore, 254 is not possible. Therefore, the 
required frequency must be 246 Hz. 

15 (c) 
Quantity 𝐶 has maximum power. So it brings 
maximum error in 𝑃 

16 (a) 
𝐼remaining = 𝐼whole − 𝐼removed  

or       𝐼 =
1

2
(9𝑀)(𝑅2) − [

1

2
𝑚 (

𝑅

3
)

2
+

1

2
𝑚 (

2𝑅

3
)

2
]                                    

…(i) 

Here,    𝑚 =
9𝑀

𝜋𝑅2 × 𝜋 (
𝑅

3
)

2
= 𝑀 

Substituting in Eq. (i), we have 
                𝐼 = 4𝑀𝑅2 

17 (d) 
 Time period of simple pendulum is given by 

         𝑇1 = 2𝜋√
𝑙

g
 

and time period of uniform rod in given 
position is given by 

         𝑇2 = 2𝜋√
Inertia factor

spring factor
 

                      
 
Here, inertia factor=moment of inertia of rod 
at one end 

                                    =
𝑚𝑙2

12
+

𝑚𝑙2

4
=

𝑚𝑙2

3
 

Spring factor=restoring torque per unit 
angular displacement 

                        = 𝑚g ×
𝑙

2
 
sin θ

θ
 

                        = 𝑚g ×
𝑙

2
                                     (if θ 

is small) 

∴        𝑇2 = 2𝜋√
𝑚𝑙2 3⁄

𝑚g𝑙 2⁄
= 2𝜋√

2

3
  

𝑙

g
  

Hence,                 
𝑇1

𝑇2
= √

3

2
 

18 (a) 
Mayer Formula 

19 (d) 
Excess pressure inside a spherical drop of water 

𝑝 =
2𝑇

𝑅
 

Given,    𝑝1 = 4𝑝2 
2𝑇

𝑅1
= 4 ×

2𝑇

𝑅2 
 

or   𝑅2 = 4𝑅1 

Now,
𝑚1

𝑚2
=

4𝜋𝑅1
3𝑑1

4𝜋𝑅2
3𝑑2

 

or            
𝑚1

𝑚2
=

𝑅1
3

𝑅2
3 

𝑚1

𝑚2 
=

1

64
 

 
20 (a) 

Let initial kinetic energy, 𝐸1 = 𝐸 
Final kinetic energy, 𝐸2 = 𝐸 + 300% of 𝐸 = 4𝐸 

As 𝑃 ∝ √𝐸 ⇒
𝑃2

𝑃1
= √

𝐸2

𝐸1
= √

4𝐸

𝐸
= 2 ⇒ 𝑃2 = 2𝑃1 

⇒ 𝑃2 = 𝑃1 + 100% of 𝑃1 
𝑖. 𝑒., Momentum will increase by 100% 

Integer Answer Type 
21 (75.59) 
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P1 = 75 − 74.8 = 0.2 cm of Hg 

P2 = (P′ − 75.1)cm of Hg 

The length of barometer tube above mercury level 
is equivalent to volume of air in the tube in both 
cases. 

∴ V1 = 90 − 74.8 = 15.2 and V2 = 14.9 

From equation of state,
P1V1

T1
=

P2V2

T2
 

(
∵ number of moles of gas is constant in the barometer tube) 

∴
0.2 × 15.2

(50 + 273)
=

P2 × 14.9

(25 + 273)
 

∴ P2 =
298 × 0.2 × 15.2

323 × 14.9
=

298 × 152 × 0.2

323 × 149
 

          =
2 × 8 × 0.2

17
 

          =
3.2

17
 

∴ P2 = 0.188 = 0.19 

∴ P′ = 75.4 + 0.19 ≈ 75.59 cm of Hg 

22 (3) 
Electrostatic force will balance the surface tension 
force, 
𝑞2

𝑎2
∝ 𝛾𝑎    ⇒ 𝑎3 ∝

𝑞2

𝛾
 

⇒      𝑎 ∝ (
𝑞2

𝛾
)

1/3

⇒ 𝑎 = 𝑘 (
𝑞2

𝛾
)

1/3

⇒ N = 3 

23 (0) 
When shells are connected, charge on inner shell 
will be transferred to the outer shell. 

𝑉𝑖 =
𝐾𝑄

2𝑅
+

𝐾(2𝑄)

2𝑅
=

3𝐾𝑄

2𝑅
 

𝑉𝑓 =
𝐾(3𝑄)

2𝑅
→ ∆𝑉 = 𝑉𝑓 − 𝑉𝑖 = 0 

24 (2) 

𝑎1 =
𝑞𝐸

𝑚
and  𝑎2 =

𝑞𝐸

2𝑚
⇒ 𝑎1 = 2𝑎2 

𝐾1 =
1

2
𝑚1𝑣1

2 =
1

2
𝑚1(𝑎, 𝑡)2, 𝐾2 =

1

2
𝑚2𝑣2

2

=
1

2
𝑚2(𝑎2𝑡)2 

𝐾1

𝐾2
=

𝑚1𝑎1
2

𝑚2𝑎2
2 =

𝑚

2𝑚
×

4

1
=

2

1
 

25 (2) 
𝜌 = 𝑘𝑟𝑎 

𝐸 (𝑟 =
𝑅

2
) =

1

8
𝐸(𝑟 = 𝑅) 

𝑞enclosed

4𝜋𝜀0(𝑅/2)2
=

1

8

𝒬

4𝜋𝜀0𝑅2
 

32𝑞enclosed = 𝒬 

𝑞enclosed = ∫ 𝑘𝑟𝑎4𝜋𝑟2𝑑𝑟 =
4𝜋𝑘

(𝑎 + 3)
(

𝑅

2
)

(𝑎+3)𝑅/2

0

 

𝒬 =
4𝜋𝑘

(𝑎 + 3)
𝑅(𝑎+3) 

𝒬

𝑞enclosed
= 2𝑎+3 ⟹ 2𝑎+3 = 32 ⟹ 𝑎 = 2 

26 (0.5) 
Let r be radius of wire, l be its length, ∆𝑟 be 
change in r and ∆𝑙 be the change in l when the 
wire is subjected to tension. 

𝑉1 = 𝜋𝑟2𝑙 

As length of the wire increases, its radius 
decreases,  

∴ Volume of wire after elongation is, 

𝑉2 = 𝜋𝑟(𝑟 − ∆𝑟)2(𝑙 + ∆𝑙) 

Given : 𝑉1 = 𝑉2  

∴  𝜋𝑟2𝑙 = 𝜋𝑟(𝑟 − ∆𝑟)2(𝑙 + ∆𝑙) 

               = 𝜋[𝑟2 − 2𝑟(∆𝑟) + (∆𝑟)2](𝑙 + ∆𝑙) 

               = 𝜋𝑟2(𝑙 + ∆𝑙) − 2𝜋𝑟∆𝑟(𝑙 + ∆𝑙) + 𝜋(∆𝑟)2(𝑙
+ ∆𝑙) 

Since, ∆𝑟 𝑎𝑛𝑑 ∆𝑙 are very small, terms of order 
(∆𝑟 × ∆𝑙)𝑎𝑛𝑑 (∆𝑟)2and higher can be ignored. 

∴  𝜋𝑟2𝑙 = 𝜋𝑟2𝑙 + 𝜋𝑟2∆𝑙 − 2𝜋𝑟𝑙∆𝑟 

∴  𝑟∆𝑙 = 2𝑙∆𝑟 ⟹
∆𝑙

𝑙
= 2

∆𝑟

𝑟
 

∴ σ =
∆𝑟/𝑟

∆𝑙/𝑙
=

1

2
= 0.5 

Alternate method 

We know that, 



SAFE HANDS & IIT-ian’s PACE  MMT #08 (JEE) Physics Solutions 
 

P a g e | 5  
 

𝑑𝑉

𝑉
= (1 − 2𝜎)

𝑑𝐿

𝐿
 

∴ When
𝑑𝑉

𝑉
= 0, 𝑡ℎ𝑒𝑛 𝜎 = +

1

2
= 0.5 

27 (2) 
𝑙 = 15.0 m, 𝑣 = 12 ms−1 
Since there are 6 nodes, with the ends as nodes 
there will be five half wavelength in the string 

So, 
5𝜆

2
= 𝑙 = 15 ⇒ 𝜆 = 6.0 m 

Using 𝑓 =
𝑣

𝜆
=

12

6
= 2.0 Hz 

28 (5) 
When the string is cut, the weight of the rod 
constitutes torque about the hinge, so 

𝜏𝐴 = 𝑚g
𝑙

2
      (i) 

According to Newton's second law,  

𝜏𝐴 = 𝐼𝛼         (ii) 

Where 𝛼 is the angular acceleration of the rod 
about the end 𝐴. From Eqs. (i) and (ii), we get 

𝐼𝛼 = 𝑚g
𝑙

2
 

Or  𝛼 =
𝑚g

𝑙

2
 

𝐼
 

Here 𝐼 = 𝑚𝑙2/3, therefore 

∴ 𝛼 =
𝑚g𝑙/2

𝑚𝑙2/3
=

3

2

g

𝑙
 

Acceleration of the CM of the rod is 

𝑎CM = 𝛼𝑟 =
3

2

g

𝑙
×

𝑙

2
=

3g

4
 

Again by Newton’s second law, 

𝑚g − 𝑅𝐴 = 𝑚𝑎CM 

Or 𝑚g − 𝑅𝐴 = 𝑚 ×
3g

4
 

∴ 𝑅𝐴 =
𝑀g

4
=

2 × 10

4
= 5 N 

29 (4.86) 
The speed at the highest point must be 

v ≥ √rg 

Now v = r⍵ = r (2π/T) 

∴  r (2π/T) ≥ √rg 

∴  T ≤ 
2πr

√rg
 = 2π√

r

g
 

∴  Tmax = 2π√
6

10
 

∴  Tmax = 4.86 s 
30 (0.25) 

Terminal velocity of 1st ball, 

(v0)1 =
2

9
×

r2(ρ1 − σwater)

ɳwater
 

Terminal velocity of 2ndball, 

(v0)2 =
2

9
×

r2(ρ2 − σliq)

ɳliq
 

For (v0)1 = (v0)2 

ɳwater

ɳliq
=

(ρ1 − σwater)

(ρ2 − σliq)
=

2.7 − 1

8.4 − 1.6
=

1.7

6.8
= 0.25 
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:  ANSWER KEY : 

61) c 62) b 

63) c 64) b 65) a 66) d 

67) a 68) b 69) a 70) c 

71) a 72) c 73) d 74) c 

75) b 76) d 77) c 78) d 

79) b 80) c  

81) 4  

82) 21 

83) 9  

84) 2.5  

85) 4  

86) 252 

87) 5  

88) 1  

89) 0  

90) 7 
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Single Correct Answer Type 

61 (c) 

Since,  sin2 𝐴

2
, sin2 𝐵

2
, sin2 𝐶

2
 be in HP 

⇒  
1

sin2𝐴

2

,
1

sin2𝐵

2

,
1

sin2𝐶

2

 are in AP 

⇒  
1

sin2 𝐶

2

−
1

sin2 𝐵

2

=
1

sin2 𝐵

2

−
1

sin2 𝐴

2

 

⇒   
𝑎𝑏

(𝑠 − 𝑎)(𝑠 − 𝑏)
−

𝑎𝑐

(𝑠 − 𝑎)(𝑠 − 𝑐)
 

=
𝑎𝑐

(𝑠 − 𝑎)(𝑠 − 𝑐)
−

𝑏𝑐

(𝑠 − 𝑏)(𝑠 − 𝑐)
 

⇒    (
𝑎

𝑠 − 𝑎
) (

𝑏(𝑠 − 𝑐) − 𝑐(𝑠 − 𝑏)

(𝑠 − 𝑏)(𝑠 − 𝑐)
)

= (
𝑐

𝑠 − 𝑐
) (

𝑎(𝑠 − 𝑏) − 𝑏(𝑠 − 𝑎)

(𝑠 − 𝑎)(𝑠 − 𝑏)
) 

⇒   𝑎𝑏𝑠 − 𝑎𝑏𝑐 − 𝑎𝑐𝑠 + 𝑎𝑏𝑐 = 𝑎𝑐𝑠 − 𝑎𝑏𝑐 − 𝑏𝑐𝑠 + 𝑎𝑏𝑐 

⇒   𝑎𝑏 − 𝑎𝑐 = 𝑎𝑐 − 𝑏𝑐  ⇒    𝑎𝑏 + 𝑏𝑐 = 2𝑎𝑐 

⇒  
1

𝑐
+

1

𝑎
=

2

𝑏
 

⇒  𝑎, 𝑏, 𝑐 are in HP 

 

62 (b) 

Since,  |
𝑧

𝑧−𝑖/3
|=1 

⇒    3|𝑧| = |3𝑧 − 𝑖| 

⇒    3|𝑥 + 𝑖𝑦| = |3(𝑥 + 𝑖𝑦) − 𝑖|       [put 𝑧 = 𝑥 + 𝑖𝑦] 

⇒       3√𝑥2 + 𝑦2 = √(3𝑥)2 + (3𝑦 − 1)2 

⇒   9𝑥2 + 9𝑦2 = 9𝑥2 + 9𝑦2 + 1 − 6𝑦 

⇒     𝑦 =
1

6
 

Which shows that 𝑧 lies on a straight line. 

 

63 (c) 

(1 + 𝑥)21 + (1 + 𝑥)22+. . . +(1 + 𝑥)30 

= (1 + 𝑥)21[1 + (1 + 𝑥)1+. . . +(1 + 𝑥)9] 

= (1 + 𝑥)21 [
(1 + 𝑥)10 − 1

(1 + 𝑥) − 1
] 

=
1

𝑥
[(1 + 𝑥)31 − (1 + 𝑥)21] 

∴ Coefficient of 𝑥5  in the given expression  

= Coefficient of 𝑥5 in 
1

𝑥
[(1 + 𝑥)31 − (1 + 𝑥)21]  

= Coefficient of 𝑥6 in [(1 + 𝑥)31 − (1 + 𝑥)21]  

=  31𝐶6 −  21𝐶6 

 

65 (a) 

Given, 4𝑃(𝐴) = 6𝑃(𝐵) = 10𝑃(𝐴 ∩ 𝐵) = 1 

∴  𝑃 (
𝐵

𝐴
) =

𝑃(𝐴 ∩ 𝐵)

𝑃(𝐴)
=

1

10
1

4

=
2

5
 

66 (d) 

We have, 

lim
𝑥→0

loge(3 + 𝑥) − loge(3 − 𝑥)

𝑥
= 𝑘 

⇒ lim
𝑥→0

log𝑒 (1 +
𝑥

3
) − loge (1 −

𝑥

3
)

𝑥
= 𝑘 

⇒ lim
𝑥→0

1

3
×

log𝑒 (1 +
𝑥

3
)

𝑥

3

+
1

3
+ lim

𝑥→0

log (1 −
𝑥

3
)

(−
𝑥

3
)

= 𝑘 

⇒
1

3
+

1

3
= 𝑘 ⇒ 𝑘 =

2

3
 

 

67 (a) 

Using graphical transformation 

 
As, we know the function is not differentiable at6 

sharp edges and in figure (iii) 𝑦 = ||𝑥| − 1| we have 

3 sharp edges at 𝑥 = −1, 0, 1 

∴ 𝑓(𝑥) is not differentiable at {0, ±1} 

 

68 (b) 

The required equation of circle is 

(𝑥2 + 𝑦2 − 6) + 𝜆(𝑥2 + 𝑦2 − 6𝑦 + 8) = 0   …(i) 

It passes through (1, 1) 

∴    (1 + 1 − 6) + 𝜆(1 + 1 − 6 + 8) = 0 

⇒  −4 + 4𝜆 = 0 

⇒  𝜆 = 1 

∴  required equation of circle is 

𝑥2 + 𝑦2 − 6 + 𝑥2 + 𝑦2 − 6𝑦 + 8 = 0 

⇒   2𝑥2 + 2𝑦2 − 6𝑦 + 2 = 0 

⇒   𝑥2 + 𝑦2 − 3𝑦 + 1 
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69 (a) 

Length of the chord 

= √[4 cos(θ + 60°) − 4 cos θ]2 + [4 sin(θ + 60°) − 4 sin θ]2 

= 4√
cos2(θ + 60°) + cos2 θ +

sin2(θ + 60°) + sin2 θ − 2 cos(θ + 60°)
 

             cos θ − 2 sin(θ + 60°) sin θ 

= 4√1 + 1 − 2 cos 60° = 4 

 

71 (a) 

Given , 
𝑥2

16
+

𝑦2

9
= 1 

∴ 𝑒 = √1 −
9

16
=

√7

4
 

∴ Coodinates of foci are (±√7, 0) 

Since, centre of circle is (0, 3) and passing through 

foci (±7, 0) 

∴ Radius of circle= √(0 ± √7)
2

+ (3 − 0)2 

= √7 + 9 = 4 

 

72 (c) 

We have, 

75600 = 24 ∙ 33 ∙ 52 ∙ 7 

The total number of ways of selecting some or all 

out of four 2’s, three 3’s, two 5’s and one 7’s 

= (4 + 1)(3 + 1)(2 + 1)(1 + 1) − 1 = 119 

But, this includes the given number itself. Therefore, 

the required number of proper factors is 118 

 

73 (d) 

We have, 

𝑥(log10 𝑥)2−3(log10 𝑥)+1 > 103 

⇒ (log10 𝑥)2 − 3(log10 𝑥) + 1 > log𝑥 103 

⇒ (log10 𝑥)2 − 3(log10 𝑥) + 1 >
3

log10 𝑥
 

⇒
(log10 𝑥)3 − 3(log10 𝑥)2 + (log10 𝑥) − 3

log10 𝑥
> 0 

⇒
{(log10 𝑥)2 + 1}(log10 𝑥 − 3)

log10 𝑥
> 0 

⇒
(log10 𝑥 − 3)

(log10 𝑥 − 0)
> 0 

⇒ log10 𝑥 < 0 or, log10 𝑥 > 3 

⇒ 𝑥 < 1 or, 𝑥 > 103 

⇒ 𝑥 ∈ (0,1) ∪ (103, ∞) [∵ log10 𝑥  is defined for 𝑥

> 0] 

 

74 (c) 

The equations 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 and 𝑑𝑥 + 𝑒𝑦 + 𝑓 = 0 

will represent the same straight line if their slopes 

and 𝑦-intercepts are equal 

∴ −
𝑎

𝑏
= −

𝑑

𝑒
 and −

𝑐

𝑏
= −

𝑓

𝑒
 

⇒
𝑎

𝑑
=

𝑏

𝑒
 and

𝑏

𝑒
=

𝑐

𝑓
⇒

𝑎

𝑑
=

𝑏

𝑒
=

𝑐

𝑓
 

 

75 (b) 

𝑦 = 𝑎 cos(log 𝑥) + 𝑏 sin(log 𝑥) 

On differentiating w.r.t. 𝑥, we get 

𝑦′ =
−𝑎 sin(log 𝑥)

𝑥
+

𝑏 cos(log 𝑥)

𝑥
 

⇒ 𝑥𝑦′ = −𝑎 sin(log 𝑥) + 𝑏 cos(log 𝑥) 

Again, on differentiating w.r.t. 𝑥, we get 

𝑥𝑦′′ + 𝑦′ = −𝑎 cos(log 𝑥)
1

𝑥
− 𝑏 sin(log 𝑥)

1

𝑥
 

⇒ 𝑥2𝑦′′ + 𝑦′𝑥 = −[𝑎 cos(log 𝑥) + 𝑏 sin(log 𝑥)] 

⇒ 𝑥2𝑦′′ + 𝑥𝑦′ = −𝑦 

 

76 (d) 

Let cos−1 𝑥 = 𝜃. Then, 𝑥 = cos  𝜃 

Also, 

−1 ≤ 𝑥 ≤ 0 ⇒ −1 ≤ cos 𝜃 ≤ 0 ⇒
𝜋

2
≤ 𝜃 ≤ 𝜋 

Now, 

cos−1(2𝑥2 − 1) = cos−1(cos 2 𝜃)

= cos−1(2 𝜋 − 2 𝜃) 

⇒ cos−1(2𝑥2 − 1)

= 2 𝜋

− 2 𝜃 [
∵

𝜋

2
≤ 𝜃 ≤ 𝜋 ⇒ 𝜋 ≤ 2𝜃 ≤ 2𝜋

⇒ 0 ≤ 2𝜋 − 2𝜃 ≤ 𝜋
] 

⇒ cos−1(2𝑥2 − 1) = 2 𝜋 − 2 cos−1 𝑥 

 

77 (c) 

𝐼𝑛 ∆𝐴𝐷𝐶 ,                  tan 𝜃 =
6

𝑥+𝑦
               

 

And in ∆𝐵𝐶𝐸,            tan 𝜃 =
2

𝑥
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∴  
2

𝑥
=

6

𝑥 + 𝑦 
⇒ 𝑦 = 2𝑥 

On differentiating w. r. t. 𝑡,we get 
𝑑𝑦

𝑑𝑡
= 2

𝑑𝑥

𝑑𝑡
⇒

𝑑𝑥

𝑑𝑡
= 3𝑘𝑚/ℎ   [∵

𝑑𝑦

𝑑𝑡
= 6, given]  

 

78 (d) 

𝑊𝑒 ℎ𝑎𝑣𝑒 , 𝑦 = 𝑥 +
4

𝑥2
 

On differencing with respect to x, we get 
𝑑𝑦

𝑑𝑥
= 1 −

8

𝑥3
 

Since, the tangent is parallel to 𝑥 − 𝑎𝑥𝑖𝑠, therefore 
𝑑𝑦

𝑑𝑥
= 0 

⇒        𝑥3 = 8    ⇒ 𝑥 = 2 𝑎𝑛𝑑 𝑦 = 3 

 

79 (b) 

Given,   2 sin2 𝜃

2
= 2 sin

𝜃

2
. cos

𝜃

2
. sin

𝜃

2
 

⇒  2 sin2
𝜃

2
[1 − cos

𝜃

2
] = 0 

⇒  sin
𝜃

2
= 0   or   2 sin2 𝜃

4
= 0 

⇒  
𝜃

2
= 𝑘𝜋  or 

𝜃

4
= 𝑘𝜋 

Hence,  𝜃 = 2𝑘𝜋  or   𝜃 = 4𝑘𝜋,   𝑘 ∈ 𝐼 

 

80 (c) 

The function 𝑓(𝑥) =  7−𝑥𝑃𝑥−3 is defined only if 𝑥 is 

an integer satisfying the following inequalities: 

(i)7 − 𝑥 ≥ 0 (ii)𝑥 − 3 ≥ 0 (iii)7 − 𝑥 ≥ 𝑥 − 3 

Now, 
7 − 𝑥 ≥ 0 ⇒ 𝑥 ≤ 7
𝑥 − 3 ≥ 0 ⇒ 𝑥 ≥ 3

7 − 𝑥 ≥ 𝑥 − 3 ⇒ 𝑥 ≤ 5 
} ⇒ 3 ≤ 𝑥 ≤ 5 

Hence, the required domain is {3, 4, 5} 

 

Integer Answer Type 

 

81 (4) 

𝑥1/8 = (3𝑥4 + 4)1/64 ⇒ 𝑥8 = 3𝑥4 + 4 ⇒ 𝑥4 = 4 

52 (21) 

 nCr−2:  nCr−1:  nCr = 1: 3: 5 

⇒
 nCr−2

 nCr−1
=

1

3
 and 

 nCr−1

 nCr
=

3

5
 

⇒
r − 1

n − r + 2
 =

1

3
 and 

r

n − r + 1
=

3

5
 

⇒ 4r − n = 5 ….(i) 

and 8r − 3n = 3……(ii) 

Solving (i) and (ii), we get n = 7 and r = 3 

⇒  Average of coefficients =
 7C1 +  7C2 +  7C3

3
 

=
7 + 21 + 35

3
 

= 21  

 

83 (9) 

|
x 3 7
2 x 2
7 6 x

| = 0 

R1 → R1 + R2 + R3 

|
x + 9 x + 9 x + 9

2 x 2
7 6 x

| =0 

⟹ (x + 9) |
1 1 1
2 x 2
7 6 x

| = 0 

⟺ (x + 9)(x2 − 12 + 14 − 2x + 12 − 7x) = 0 

⟺ (x + 9)(x2 − 9x + 14) = 0 

⟹ Sum of the other roots = 9 

84 (2.5) 

 

⎕ONPM is a cyclic quadrilateral, inscribed in a 

circle having OP as a diameter. 

⟹ Radius of ∆PMN =
1

2
|OP| 

                                          =
1

2
√42 + 32 

                                          =
5

2
= 2.5 

85 (4) 

|z| = 2 ⟹ x2 + y2 = 4     … (i) 

Let w = z +
1

z
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            = x + iy +
1

x + iy
 

            = x + iy +
x − iy

x2 + y2
 

            = x + iy +
x − iy

4
           … [From (i)] 

Let w = u + iv.  Then 

u =
5x

4
, v =

3y

4
 

x2 + y2 = 4 ⟹ (
4u

5
)

2

+ (
4v

3
)

2

= 4 

⟺
u2

(
25

4
)

+
v2

(
9

4
)

= 1 

⟹ a2 =
25

4
, b2 =

9

4
 

⟹ a2 − b2 =
25 − 9

4
= 4 

86 (252) 

Let x1, x2, x3, … , x6 be the number of pencils received 

by 6 kids. 

 Then x1 + x2 + ⋯ + x6 = 11, 

xi ≥ 1, i = 1,2, … ,6 

Take xi = ai + 1, i = 1,2, … ,6 

where each ai ≥ 0 

Substituting in equation (i), we get 

6 + a1 + a2 + ⋯ + a6 = 11 

⇔ a1 + a2 + ⋯ + a6 = 5, 

ai ≥ 0, i = 1,2, … ,6 

Number of integer solutions of system (i) 

= Number of non-negative integer solutions of (ii) 

=  6+5−1C5 =  10C5  

⇒ Required number of ways  

=  10C5 = 252 

 

87 (5) 

We have (g𝑜𝑓)(𝑥) = 𝑥 

⇒ g′(𝑓(𝑥))𝑓′(𝑥) = 1 

When 𝑓(𝑥) = −
7

6
 ⇒ 𝑥 = 1 

⇒ g′(𝑓(𝑥))g′ (−
7

6
) 𝑓′(1) = 1 

Hence g′ (−
7

6
) =

1

𝑓′(1)
=

1

5
 

 

88 (1) 

Given expression is defined only for 𝑥 = 1 and −1 

∴ 𝑓(1) = 1 and 𝑓(−1) = (1 + 𝜋)(1 + 𝜋) = (1 + 𝜋)2 

Hence, the least value is 1 

89 (0) 

|
3𝑢2 2𝑢3 1
3𝑣2 2𝑣3 1
3𝑤2 2𝑤3 1

| = 0 

𝑅1 → 𝑅1 − 𝑅2 and 𝑅2 → 𝑅2 − 𝑅3 

⇒ |
𝑢2 − 𝑣2 𝑢3 − 𝑣3 0
𝑣2 − 𝑤2 𝑣3 − 𝑤3 0

𝑤2 𝑤3 1

| = 0 

⇒ |
𝑢 + 𝑣 𝑢2 + 𝑣2 + 𝑣𝑢 0
𝑣 + 𝑤 𝑣2 + 𝑤2 + 𝑣𝑤 0

𝑤2 𝑤3 1

| = 0 

𝑅1 → 𝑅1 − 𝑅2 

⇒ |
𝑢 − 𝑤 (𝑢2 − 𝑤2) + 𝑣(𝑢 − 𝑤) 0

𝑣 + 𝑤 𝑣2 + 𝑤2 + 𝑣𝑤 0
𝑤2 𝑤3 1

| = 0 

⇒ |
1 𝑢 + 𝑤 + 𝑣 0

𝑣 + 𝑤 𝑣2 + 𝑤2 + 𝑣𝑤 0
𝑤2 𝑤3 1

| = 0 

⇒ (𝑣2 + 𝑤2 + 𝑣𝑤) − (𝑣 + 𝑤)[(𝑣 + 𝑤) + 𝑢] = 0 

⇒ 𝑣2 + 𝑤2 + 𝑣𝑤 − (𝑣 + 𝑤)2 − 𝑢(𝑣 + 𝑤) = 0 

⇒ 𝑢𝑣 + 𝑣𝑤 + 𝑤𝑢 = 0 

 

90 (7) 

∆=
1

2
× 210𝑎 =

1

2
× 195𝑏 =

1

2
× 182𝑐 

∴ 𝑏 =
210𝑎

195
=

14

13
 𝑎; 𝑐 =

210𝑎

182
=

15

13
𝑎 

Hence, 2𝑠 = 𝑎 +
14𝑎

13
+

15𝑎

13
=

(13+14+15)𝑎

13
 

  

⇒ 𝑠 =
21𝑎

13
 

Also ∆= √
21𝑎

13
(

8𝑎

13
) (

7𝑎

13
) (

6𝑎

13
) =

84𝑎2

169
 

But ∆=
1

2
× 210𝑎 =

84𝑎2

169
 

⇒ 𝑎 =
105 × 169

84
=

15 × 169

12
=

845

4
 


