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REVISION TEST -06 (JEE) PHYSICS SOLUTION 
 

: HINTS AND SOLUTIONS : 

Single Correct Answer Type 

1 (c) 

40

80
=

𝑅2

(𝑅 + ℎ)2
= √2𝑅 = 𝑅 + ℎ 

ℎ = (√2 − 1)𝑅 

2 (c) 

As we decrease the magnitude of mechanical energy of 

the spacecraft-earth system, it means we are 

increasing the energy of the spacecraft-earth system as 

the total energy of the bounded system is negative 

As we change the energy, the circular orbit of the 

spacecraft will become elliptical. Let 𝑎 be the semi-

major axis of this new elliptical orbit 

𝐸final = −
𝐺𝑀𝑚

2𝑎
 

𝐸initial =
𝐺𝑀𝑚

2𝑟
, where 𝑟 = 7000 km 

=
𝐺𝑀𝑚

2𝑟
= −

𝐺𝑀𝑚

2𝑎
 

𝑎 =
𝑟

0.9
= 1.11 𝑟 

𝑟max = 2𝑎 [where 𝑟max is the distance corresponding 

to aphelion] = 2.22𝑟 − 𝑟 = 1.22 𝑟 

Required greatest height, ℎ = 𝑟max − 𝑅𝑒 = 2140 km 

3 (c) 

𝐹𝐺 =
𝐺𝑀2

4𝑅2
 ⇒  

𝑚𝑣2

𝑅
=

𝐺𝑀2

4𝑅2
 

𝑣 =
1

2
√

𝐺𝑀

𝑅
 

4 (a) 

𝑊 = ∆𝑈 = 𝑈𝑓 − 𝑈𝑖 = 𝑈∞ − 𝑈𝑃 

                              = −𝑈𝑃 = −𝑚𝑉𝑃 

                              = −𝑉𝑃(as 𝑚 = 1) 

Potential at point 𝑃 will be obtained by in integration 

as given below. Let 𝑑𝑀 be the mass of small rings as 

shown  

 

             𝑑𝑀 =
𝑀

𝜋(4𝑅)2 − 𝜋(3𝑅)2
(2𝜋𝑟)𝑑𝑟 

                    =
2𝑀𝑟 𝑑𝑟

7𝑅2
 

           𝑑𝑉𝑃 = −
𝐺. 𝑑𝑀

√16𝑅2 + 𝑟2
 

                    = −
2𝐺𝑀

7𝑅2
∫

𝑟

√16𝑅2 + 𝑟2
∙ 𝑑𝑟

4𝑅

3𝑅

 

                    = −
2𝐺𝑀

7𝑅
(4√2 − 5) 

∴           𝑊 = +
2𝐺𝑀

7𝑅
(4√2 − 5) 

5 (b) 

𝐹𝐺 =
𝐺𝑀𝑚

𝑅
 (as 𝐹𝐺 ∝

1

𝑅
 given) 

So  
𝑚𝑣2

𝑅
=

𝐺𝑀𝑚

𝑅
 ⇒ 𝑣2 ∝ 𝑅0 

6 (b) 

Conservation of angular momentum of the body about 

𝑂 yield the following : 

 
(𝑚𝑣 sin 30°)  𝑅 = 𝑛𝑉′(𝑅 + ℎ) 
𝑉

2
𝑅 =

𝑉

4
(𝑅 + ℎ)  [∴ 𝑉′ =

𝑉

4
] 

Therefore, ℎ = 𝑅 

7 (a) 

Let us first calculate the mass of the inner solid sphere 

of radius 𝑟 

Mass of the inner solid sphere is 

𝑀′ =
𝑀𝑒

4

3
𝜋𝑅𝑒

3
×

4

3
= 𝜋𝑟2 =

𝑀𝑒

𝑅𝑒
3𝑟3

 

Now, g =
𝐺𝑀𝑒𝑟3

𝑅𝑒
3 ×

1

𝑟2 or  g =
𝐺𝑀𝑒𝑟

𝑅𝑒
3  

Force on the particle of mass 𝑚 = 𝑚g 

=
𝐺𝑀𝑒𝑚𝑟

𝑅𝑒
3  

𝐍𝐨𝐭𝐞: 𝑻𝒉𝒐𝒔𝒆 𝒍𝒂𝒚𝒆𝒓𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒑𝒉𝒆𝒓𝒆 𝒘𝒉𝒊𝒄𝒉 𝒉𝒂𝒗𝒆  

𝒓𝒂𝒅𝒊𝒊 𝒍𝒂𝒓𝐠𝒆𝒓 𝒕𝒉𝒂𝒏 𝒓 𝒅𝒐 𝒏𝒐𝒕 𝒉𝒂𝒗𝒆 𝒄𝒐𝒏𝒕𝒓𝒊𝒃𝒖𝒕𝒊𝒐𝒏 𝒕𝒐    

𝐭𝐡𝐞 𝐠𝒓𝒂𝒗𝒊𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒇𝒐𝒓𝒄𝒆 

8 (c) 

If 𝑥1 and 𝑥2 are the distances covered by the two 

bodies, then 𝑥1 + 𝑥2 = 9𝑅 

Also, 𝑀𝑥1 = 5𝑀𝑥2  ⇒ 𝑥2 =
𝑥1

5
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𝑥1 +
𝑥1

5
= 9𝑅  ⇒   𝑥1 = 7.5 𝑅 

9 (b) 

g′ = g [1 −
2ℎ

𝑅
] = g [1 −

𝑑

𝑅
] 

2ℎ

𝑅
=

𝑑

𝑅
 ⇒ 𝑑 = 2ℎ 

10 (c) 

 
𝐺𝑀1

𝑥2
=

𝐺𝑀2

(𝑅 − 𝑥)2
 

𝑀2

𝑀1
𝑥2 = 𝑅2 + 𝑥2 − 2𝑅𝑥 

Let 
𝑀2

𝑀
= 𝑘 

𝑥2(𝑘 − 1) + 2𝑅𝑥 − 𝑅2 = 0 

𝑥 = −
2𝑅 + √4𝑅2 + 4(𝑘 − 1)𝑅2

2(𝑘 − 1)
 

=
𝑅√𝑀1

√𝑀1 + √𝑀2

 

𝑅 − 𝑥 =
𝑅√𝑀2

√𝑀1 + √𝑀2

 

Gravitational potential at point 𝑃 is 

− (
𝐺𝑀1

𝑥
+

𝐺𝑀2

𝑅 − 𝑥
) 

= − [
𝐺𝑀1(√𝑀1 + √𝑀2)

𝑅√𝑀1

+
𝐺𝑀2(√𝑀1 + √𝑀2)

𝑅√𝑀2

] 

= − [
𝐺(√𝑀2 + √𝑀1)

𝑅
(√𝑀1 + √𝑀2)] 

= −
𝐺(√𝑀1 + √𝑀2)

2

𝑅
 

11 (b) 

𝑈 =
𝑎

𝑥2
−

𝑏

𝑥
; 𝐹 = −

𝑑𝑈

𝑑𝑥
= − [

−2𝑎

𝑥3
.

𝑏

𝑥2] 

At equilibrium position, 𝐹 = 0 

𝑥 = 𝑥0 =
2𝑎

𝑏
 

At 𝑥 = 𝑥0 + ∆, i.e., at a displacement of ∆𝑥(≪ 𝑥0) from 

mean position, 

𝐹 = − [
𝑏𝑥 − 2𝑎

𝑥3 ] = − [
𝑏(𝑥0 + ∆𝑥) − 2𝑎

(𝑥0 + ∆𝑥)3
] =

𝑏∆𝑥

𝑥0
3

= −
𝑏4

8𝑎3
∆𝑥 

As 𝐹 𝜇∆𝑥, so particle performs simple harmonic 

motion with time period 

𝑇 = 2𝜋√
8𝑎3𝑚

𝑏4
 

12 (d) 

𝑇 = 8s, ω =
2π

𝑇
= (

π

4
) rads−1 

                           𝑥 = 𝐴 sin 𝜔 𝑡 

∴                𝑎 = −𝜔2𝑥 =  − (
𝜋2

16
) sin (

𝜋

4
𝑡) 

Substituting  𝑡 =
4

3
 s, we get 

                 𝑎 =  − (
√3

32
𝜋2) cms−2 

13 (b) 

𝑦1 = 𝑎sin 𝜔𝑡  and  𝑦2 = sin(𝜔𝑡 + 𝜙) 

𝑦2 − 𝑦1 = 𝑎√2 = 𝑎 sin(𝜔𝑡 + 𝜙) − 𝑎 sin 𝜔𝑡) 

or √2𝑎 = 2𝑎 cos (
𝜔𝑡+𝜙+𝜔𝑡

2
) = sin (

𝜔𝑡+𝜙−𝜔𝑡

2
) 

= 2𝑎 cos (𝜔𝑡 +
𝜙

2
) sin

𝜙

2
 

For maximum value, cos(𝜔𝑡 + 𝜙) = 1, therefore 

2 sin
𝜙

2
= √2 ⇒ sin

𝜙

2
=

1

√2
 

or  
𝜙

2
=

𝜋

4
 or  𝜙 =

𝜋

2
 

 

14 (d) 

Equation are 𝑥1 = 𝑎 cos (𝜔𝑡 +
𝜋

6
) 

and 𝑥2 = 𝑎 cos (𝜔𝑡 +
𝜋

3
) 

The first will fast through the mean position when 

𝑥1 = 0 

i.e., for instants 𝑡 for which (𝜔𝑡 +
𝜋

6
) =

𝑛𝜋

2
, where 𝑛 is 

an 

integer 

The smallest value of 𝑡 is 𝑛 = 1, 𝜔𝑡1 = (𝜋 2⁄ ) =

(𝜋 6⁄ ) = 𝜋/3 

The second will pass through the mean position when 

𝑥2 = 0,i.e., for instants 𝑡 for which (𝜔𝑡 +
𝜋

3
) =

𝑚𝜋

2
 

where 𝑚 is an integer 

The smallest value of 𝑡 is 𝑚 = 1, = (𝜋 2⁄ ) − (𝜋 3⁄ ) =

𝜋/6 

The smallest interval between the instants 𝑥1 = 0 and 

𝑥2 = 0 is therefore 

𝜔(𝑡1: 𝑡2) = (
𝜋

3
−

𝜋

6
) =

𝜋

6
⇒ 𝑡1: 𝑡2 =

𝜋

6𝜔
 

15 (b) 

Method 1: 

Particle is starting form rest i.e., from one of its 

extreme position. 

As particle moves a distance 𝐴/5, we can represent it 

on a circle as shown 
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cos 𝜃 =
4𝐴/5

𝐴
=

4

5
⇒ 𝜃 = cos−1 (

4

5
) 

𝜔𝑡 = cos−1 (
4

5
) ⇒ 𝑡 =

1

𝜔
cos−1 (

4

5
) =

𝑇

2𝜋
cos−1 (

4

5
) 

Method 2: As the particle starts from rest, i.e., from 

extreme position 𝑥 = 𝐴 sin(𝜔𝑡 − 𝜙) 

At 𝑡 = 0; 𝑥 = 𝐴 ⇒ 𝜙 =
𝜋

2
 

𝐴 −
𝐴

5
= 𝐴 cos 𝜔𝑡 

4

5
= cos 𝜔𝑡 ⇒ 𝜔𝑡 = cos−1

4

5
 

𝑡 =
𝑇

2𝜋
cos−1  (

4

5
) 

16 (a) 

𝑈 = 𝑘|𝑥|3 ⇒ 𝐹 = −
𝑑𝑈

𝑑𝑥
= −3𝑘|𝑥|2      …(i) 

Also, for SHM 𝑥 = 𝑎 sin 𝜔𝑡 and 
𝑑2𝑥

𝑑𝑡2 + 𝜔2𝑥 = 0 

⇒ acceleration 𝑎 =
𝑑2𝑥

𝑑𝑡2 = −𝜔2𝑥 ⇒ 𝐹 = 𝑚𝑎 

= 𝑚
𝑑2𝑥

𝑑𝑡2 = −𝑚𝜔2𝑥          …(ii) 

From equation (i) & (ii) we get 𝜔 = √
3𝑘𝑥

𝑚
 

⇒ 𝑇 =
2𝜋

𝜔
= 2𝜋√

𝑚

3𝑘𝑥
= 2𝜋√

𝑚

3𝑘(𝑎 sin 𝜔𝑡)
⇒ 𝑇 ∝

1

√𝑎
 

 

17 (d) 

Since acceleration of the particle at initial moment is 

maximum possible and is negative; therefore, the 

particle is at right extreme position at this moment. 

When the particle is released, it starts to move to the 

left. It means, velocity starts to increase from zero 

initial value to negative value and its magnitude 

becomes maximum possible at mean position (at 𝑡 =

𝑇/4). It means at 𝑡 = 𝑇/4, kinetic energy is equal to 

maximum possible. 

At 𝑡 = 𝑇/2, the particle comes to instantaneous rest at 

left extreme position. It means at 𝑡 = 𝑇/2, 𝑣 is equal to 

zero. Hence kinetic energy is equal to zero. At 𝑡 =

3𝑇/4, particle comes back to mean position and now 

moves to the right. Therefore, velocity is positive and 

has maximum possible magnitude. Therefore. Kinetic 

energy is maximum possible. 

At 𝑡 = 𝑇, particle comes back to initial position 

(extreme right position). Velocity and kinetic energy 

become equal to zero 

18 (d) 

Maximum velocity = 𝑎𝜔 = 𝑎√
𝐾

𝑚
 

Given that 𝑎1√
𝐾1

𝑚
= 𝑎2√

𝐾2

𝑚
⇒

𝑎1

𝑎2
= √

𝐾2

𝐾1
 

Matrix Match Type 

19 (c) 

Gravitational potential is defined as the work done in 

carrying a unit mass from a point outside the field 

(zero potential) to a point inside the field. So when 

reference point is altered the potential will vary and 

the potential difference will remain the same. Also the 

energy is not dependent on the angle by any means 

and depends only on the two points (initial and final) 

in any conservation field like gravitational field 

So i→c, d  

Escape velocity is given by √𝐺𝑀/𝑅 and is dependent 

on the mass of the planet and does not depend on the 

angle of projection 

So ii → d 

Acceleration due to gravity is given by g = 𝐺𝑀/𝑅2 =

4/3𝜋𝑅𝜌𝐺 and so its ratio in two planets depends on 

their densities when their mass is not the same 

So iii → a 

As the Kepler’s law, the angular momentum will 

remain conserved for keeping the area swept in equal 

to remain the same. The same concept was proposed 

by Bohr’s model of atom 

So iv → b, c 

20 (a) 

1. Motion in simple harmonic 

 
𝑑2𝑥

𝑑𝑡2
=

−𝑘

𝑚1𝑚2

(𝑚2 + 2𝑚1)𝑥 

𝜔2 = 𝑘 (
1

𝑚1
+

2

𝑚2
) = 𝑘 (

1

𝑚
+

2

2𝑚
) 𝑥 

𝜔 = √
2𝑘

𝑚
 

∴ Frequency =
1

2𝜋
√

2𝑘

𝑚
 

ii. Angular frequency 𝜔 = √
𝑘(𝑚+2𝑚)

2𝑚2 = √
3𝑘

2𝑚
 

∴ Frequency =
1

2𝜋
√

3𝑘

2𝑚
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iii. Here effective spring constant = 3𝑘 

 

∴ Frequency =
1

2𝜋
√

3𝑘

𝑚
 

iv. effective spring constant (𝐾) is given by  
1

𝑘
=

1

𝑘
+

1
𝑘

2

=
3

𝑘
 

 

𝑘 =
𝑘

3
     ∴ Frequency =

1

2𝜋
√

𝑘

3𝑚
 

Integer Answer Type 

21 (5.16) 

 

Using energy conservation principle at points O and ∞, 

(TE)at O = (TE)at ∞  

⟹
−GMm

r
−

GMm

r
+

1

2
mv2 = 0 + 0 

⟹ v = √
4GM

r
 

          = √
4 × 6.67 × 10−11 × 2 × 1031

2 × 1010
 

          =
2 × 1010

105 √6.67 

          = 2 × 2.58 × 105 

          = 5.16 × 105 m/s 

22 (1.4) 

As y = pt2 

∴
dy

dt
= pt 

⟹
d2y

dt2
= 2p = 2 × (2) = 4ms−2 

As T = 2π√
L

g
⟹ T2 = 4π2

L

g
 

⟹
T1

2

T2
2 =

g2

g1
=

g + a

g
=

14

10
=

7

5
= 1.4 

23 (0.67) 

Let θ1 and θ2be angular displacement of first and 

second pendulum respectively at an instant. θ0 be the 

maximum angular displacement of each pendulum. 

Let ϕ1 and ϕ2 be the initial phases of two pendulums. 

Then, θ1 =  θ0 sin(ωt + ϕ1 )          … (i) 

θ2 =  θ0 sin(ωt +  ϕ2 )          … (ii) 

for 1st pendulum, 

01 = 40 − θ0 

From (i), 

4 = 4 sin(ωt +  ϕ1 ) 

⟹ sin(ωt +  ϕ1 ) = 1 

⟹ ωt + ϕ1 = 900            . . (iii) 

For 2nd pendulum, 

θ2 = −2 

From (ii), 

−2 = 4 sin(ωt +  ϕ2 ) 

⟹ sin(ωt +  ϕ2 ) = −
1

2
 

⟹ (ωt + ϕ2 ) = 2100              (iv) 

Subtracting (iii) from (iv), we get 

(ωt +  ϕ2 ) − (ωt + ϕ1 ) = 2100 − 900 

                                                 = 1200 

                                                 =
2

3
π = 0.67π 

24 (3) 

𝑦 = 4 cos2 (
𝑡

2
) sin 1000 𝑡 

⇒ 𝑦 = 2(1 + cos 𝑡) sin 1000 𝑡 

⇒ 𝑦 = 2 sin 1000 𝑡 + 2 cos 𝑡 sin 1000 𝑡 

⇒ 𝑦 = 2 sin 1000 𝑡 + sin 999 𝑡 + sin 1001 𝑡 

It is a sum of three S.H.M. 
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25 (3) 

𝑦 = 8 sin2 (
𝑡

2
) sin(10𝑡) 

= 4[1 − cos 𝑡] sin(10 𝑡)(using 2 sin2
𝜃

2
= 1 − cos 𝜃) 

= 4 sin(10𝑡) − 4 sin(10𝑡) cos 𝑡 

= 4 sin(10𝑡) − 2[sin 11𝑡 + sin 9𝑡] 

(using 2 sin 𝐶 cos 𝐷 = sin(𝐶 + 𝐷) + sin(𝐶 − 𝐷)) 

= 4 sin(10 𝑡) − 2 sin(11𝑡) − 2 sin(9𝑡) 

Evidently, 𝑦 is obtained as the superimposition of 

three independent (i.e., having different angular 

frequency 𝜔) SHMs
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