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1 (c)𝑉 cosβ= 𝑣 cosθ
or 𝑉= 𝑣cosθ secβ

2 (b)

Given (𝐾𝐸)highest =
1

2
(KE)

1

2
𝑚𝑣2 cos2θ=

1

2
.
1

2
𝑚𝑣2

cos2θ=
1

2
⇒ cosθ =

1

2⇒ θ= 45°

3 (a)

The horizontal range 𝑅𝑥 =
𝑢2 sin 2θ𝑔

When projected at angle of 15°𝑅𝑥1 =
𝑢2𝑔 sin(2 × 15) =

𝑢2

2𝑔 = 1.5km 

When projected at angle of 45°𝑅𝑥1 =
𝑢2𝑔 sin(2 × 45°)

𝑢2𝑔
=

2𝑢2

2𝑔 = 2 × 1.5 = 3.0 km

5 (d)

In complete revolution total displacement is zero so average velocity is zero

6 (b)

For banking tan𝜃=
𝑉2𝑅𝑔

tan 45 =
𝑉2

90 × 10
= 1𝑉= 30 𝑚/𝑠

Topic :- MOTION IN A PLANE  
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7 (a)

A = 𝐴A   or     A =
A𝐴∴    required unit vector is 

i + j

|i + j|
=

i + j

2

8 (a)𝑣= 𝑟g
2𝑟=

2𝑣2

g
=

2 × 9.8 × 9.8

9.8
= 19.6 m

9 (c)

When the force acting on a body is directed towards a fixed point, then it changes only the 

direction of motion of the body without changing its speed. So, the particle will describe a 

circular motion

10 (b)

The figure shows a circular path of moving particle. At any instant velocity of particle.

v = ― 3𝐢 - 4𝐣= (― 3,― 4) (in coordinate from).

The coordinates of velocity show that particle is in 3rd quadrant at that instant. While 

moving clockwise particle will enter into 4th quadrant and these into 3rd and while 

moving anticlockwise particle will enter into 2nd quadrant and then into 3rd quadrant.∴ 4th and 2nd quadrants. 

11 (a)

Retarding force 𝐹=𝑚𝑎= 𝜇𝑅= 𝜇 𝑚𝑔𝑎= 𝜇𝑔
Now, from equation of motion, 𝑣2 = 𝑢2

- 2𝑎𝑠∴  0 = 𝑢2
- 2𝑎𝑠∴   𝑠=

𝑢2

2𝑎 =
𝑢2

2𝜇𝑔 =
𝑣2

0

2𝜇𝑔
12 (a)𝑎= 𝜔2𝑅= ( 2𝜋

0.2𝜋)
2

(5 × 10-2) = 5 𝑚/𝑠2

13 (c)𝑣= 36
𝑘𝑚
h

= 10
𝑚𝑠  ∴ 𝐹=

𝑚𝑣2𝑟 =
500 × 100

50
= 1000 𝑁

14 (a)

tanθ=
h𝑏 =

𝑣2𝑟g ,

Anticlockwise

Clockwise

IV
III

II I
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𝑣= h𝑟h𝑏 =
1.5 × 50 × 10

10
= 8.5 ms-1

15 (b)𝑣𝑥 = 𝑣 cos(α ― θ) ;𝑣𝑦 = 𝑣 sin(α ― θ)𝑎𝑥 =―g sinθ ;𝑎𝑦 =―g cosθ

If 𝑇 is the time of flight, then

0 = 𝑣 sin(α ― θ).𝑇 -
1

2
g cosθ .𝑇2

or   𝑇=
2𝑣 sin(α ― θ)

g cosθ𝑂𝐵= 𝑣 cosα × 𝑇
Now, cosθ=

𝑂𝐵𝑂𝐴 or  𝑂𝐴=
𝑂𝐵

cosθ
or  𝑂𝐴=

𝑣 sinα𝑇
cosθ

or  𝑂𝐴= 𝑣cos𝛼 ×
2𝑣 sin(α ― θ)

g cosθ ×
1

cosθ
or  𝑂𝐴=

𝑣2

g cos2θ[sin(2α ― θ)cosα]

or  𝑂𝐴=
𝑣2

g cos2θ[sin(2α ― θ) + sin(―θ)]

or  𝑂𝐴=
𝑣2

g cos2θ[sin(2α ― θ) - sinθ]

Clearly, the range 𝑅( = 𝑂𝐴) will be maximum when sin (2𝑎 - θ) is maximum, 𝑖𝑒,1.

This would mean

2 α ― θ=
π
2

 or α 
θ
2

+
π
4

Maximum range up the inclined plane,𝑅max =
𝑣2

g cos2θ(1― sinθ) =
𝑣2(1― sinθ )

g(1― sin2θ )

=
𝑣2(1― sinθ )

g(1― sinθ)(1 + 1― sinθ )
=

𝑣2

g(1 + sinθ )

16 (b)𝑅max =
𝑢2𝑔 = 16 × 103⇒𝑢= 400𝑚/𝑠

17 (c)

Because horizontal velocity is same for coin and the observer. So relative horizontal 

displacement will be zero

18 (c)

As, A ∙  B = 0 so A is perpendicular to B. Also A.C = 0 means  A is perpendicular to C. Since 

g g
c
o
s

A

Y

V
Y

O

-

B
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B × C  is perpendicular to B and C , so A parallel to B × C.

19 (b)

Given, 𝑦= 12𝑥 -
3

4
𝑥2𝑢𝑥 = 3 ms-1𝑣𝑦 =

𝑑𝑦𝑑𝑡 = 12
𝑑𝑥𝑑𝑡 -

3

2
𝑥 𝑑𝑥𝑑𝑡

At   𝑥= 0,𝑣𝑦 = 𝑢𝑦 = 12
𝑑𝑥𝑑𝑡 = 12𝑢𝑥 = 12 × 3 = 36 ms-1

𝑎𝑦 =
𝑑𝑑𝑡(𝑑𝑦𝑑𝑡) = 12

𝑑2𝑥𝑑𝑡2 -
3

2(𝑑𝑥𝑑𝑡 + 𝑥 𝑑2𝑥𝑑𝑡2)
But  

𝑑2𝑥𝑑𝑡2 = 𝑎𝑥 = 0, hence𝑎𝑦 =― 3

2
 
𝑑𝑥𝑑𝑡 =― 3

2
𝑢𝑥 =― 3

2
× 3― 9

2
ms-2

Range  𝑅=
2𝑢𝑥𝑢𝑦𝑎𝑦 =

2 × 3 × 12

9/2
= 16m

20 (c)

They have same 𝜔
Centripetal acceleration = 𝜔2𝑟𝑎1𝑎2

=
𝜔2𝑟1𝜔2𝑟2

=
𝑟1𝑟2
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C B A A D B A A C B

Q. 11 12 13 14 15 16 17 18 19 20

A. A A C A B B C C B C
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