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1 (c) 

𝑆𝑛 = 𝑢 +
𝑎

2
(2𝑛 − 1) ⇒ 1.2 = 0 +

𝑎

2
(2 × 6 − 1) 

⇒ 𝑎 =
1.2 × 2

11
= 0.218 𝑚/𝑠2 

2 (b) 
The area under acceleration time graph gives change in velocity. As acceleration is zero at the end 
of 11 𝑠𝑒𝑐 

 
i.e. 𝑣max =Area of ∆𝑂𝐴𝐵 

=
1

2
× 11 × 10 = 55 𝑚/𝑠 

3 (c) 

ℎ = 0 +
1

2
g𝑡2  ⇒ 𝑡2 ∝ ℎ 

∴
𝑡1

𝑡2
= √

ℎ1

ℎ2
= √

16

25
=

4

5
 

 
4 (b) 

𝑥 = 𝛼𝑡3, 𝑦 = β𝑡3 

                                  𝑣𝑥 =
𝑑𝑥

𝑑𝑡
= 3𝛼𝑡2 

                                  𝑣𝑦 =
𝑑𝑦

𝑑𝑡
= 3 β𝑡2 

Resultant velocity, 𝑣 = √𝑣𝑥
2 + 𝑣𝑦

2 

                                        = √9𝛼2𝑡4 + 9β2𝑡4 = 3𝑡2√α2 +  β2 
5 (b) 

Velocity at the time of striking the floor, 

𝑢 = √2𝑔ℎ1 = √2 × 9.8 × 10 = 14𝑚/𝑠 
Velocity with which it rebounds 

𝑣 = √2𝑔ℎ2 = √2 × 9.8 × 2.5 = 7 𝑚/𝑠 

∴ Change in velocity ∆𝑣 = 7 − (−14) = 21𝑚/𝑠 

Topic :- MOTION IN A STRAIGHT LINE   
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∴ Acceleration =
∆𝑣

∆𝑡
=

21

0.01
= 2100𝑚/𝑠2(upwards) 

6 (b) 
For one dimensional motion along a plane 

𝑆 = 𝑢𝑡 +
1

2
𝑎𝑡2 ⇒ 9.8 = 0 +

1

2
𝑔 sin  30°𝑡2 ⇒ 𝑡 = 2sec 

7 (b) 

𝑆3rd = 10 +
10

2
(2 × 3 − 1) = 35 𝑚 

𝑆2nd = 10 +
10

2
(2 × 2 − 1) = 25 𝑚 ⇒

𝑆3rd

𝑆2nd
=

7

5
 

8 (b) 
Average velocity is that uniform velocity with which the object will cover the same displacement 
in same interval of time as it does with its actual variable velocity during that time interval. 
Here, total distance covered 
          = (3 ms−1 × 20 s) + (4 ms−1 × 20 s) + (5 𝑚𝑠−1 × 20 s) 
         = (60 + 80 + 100) = 240 m 
Total time taken = 20 + 20 + 20 = 60 s 

∴ Average velocity =
240

60
= 4 ms−1 

9 (a) 
As the train are moving in the same direction. So the initial relative speed (𝑣1 − 𝑣2) and by 
applying retardation final relative speed becomes zero 

From 𝑣 = 𝑢 − 𝑎𝑡 ⇒ 0 = (𝑣1 − 𝑣2) − 𝑎𝑡 ⇒ 𝑡 =
𝑣1−𝑣2

𝑎
 

 
10 (b) 

If acceleration is variable (depends on time) then 

𝑣 = 𝑢 +  ∫(𝑓)𝑑𝑡 = 𝑢 + ∫ (𝑎 𝑡)𝑑𝑡 = 𝑢 +
𝑎 𝑡2

2 
  

11 (a) 
Let initial (𝑡 = 0) velocity of particle= 𝑢 
For first 5 𝑠𝑒𝑐 of motion 𝑠5 = 10 𝑚𝑒𝑡𝑟𝑒 

𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 ⇒ 10 = 5𝑢 +

1

2
𝑎(5)2 

2𝑢 + 5𝑎 = 4 
For first 8 sec  of motion 𝑠8 = 20 𝑚𝑒𝑡𝑟𝑒 

20 = 8𝑢 +
1

2
𝑎(8)2 ⇒ 2𝑢 + 8𝑎 = 5 

By solving 𝑢 =
7

6
𝑚/𝑠 and 𝑎 =

1

3
𝑚/𝑠2 

Now distance travelled by particle in Total 10 𝑠𝑒𝑐 

𝑠10 = 𝑢 × 10 +
1

2
𝑎(10)2 

By substituting the value of 𝑢 and 𝑎 we will get 𝑠10 = 28.3 𝑚 
so the distance in last 2 𝑠𝑒𝑐 = 𝑠10 − 𝑠8 
= 28.3 − 20 = 8.3𝑚 

12 (d) 
Given, 𝑎 = 1 m/s, 𝑠 = 48 m 
By equation of motion 

           48 = 10𝑡 +
1

2
𝑎𝑡2 

              𝑡 = 8 𝑠 
13 (c) 
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𝑑𝑣

𝑑𝑡
= 𝑏𝑡 ⇒ 𝑑𝑣 = 𝑏𝑡 𝑑𝑡 ⇒ 𝑣 =

𝑏𝑡3

2
+ 𝐾1 

At 𝑡 = 0, 𝑣 = 𝑣0 ⇒ 𝐾1 = 𝑣0 

We get 𝑣 =
1

2
𝑏𝑡2 + 𝑣0 

Again 
𝑑𝑥

𝑑𝑡
=

1

2
𝑏𝑡2 + 𝑣0 

⇒ 𝑥 =
1

2

𝑏𝑡3

3
+ 𝑣0𝑡 + 𝐾2 

At 𝑡 = 0, 𝑥 = 0 ⇒ 𝐾2 = 0 

∴ 𝑥 =
1

6
𝑏𝑡3 + 𝑣0𝑡 

14 (b) 
Let initial velocity of body a point 𝐴 is 𝑣, 𝐴𝐵 is 40 cm. 
From       𝑣2 = 𝑢2 − 2𝑎𝑠 

⇒         (
𝑣

2
)

2

= 𝑣2 − 2𝑎 × 40 

Or              𝑎 =
3𝑣2

320
 

Let on penetrating 40 cm in a wooden block, the body moves 𝑥 distance from 𝐵 to 𝐶. 
So, for 𝐵 to 𝐶 

                 𝑢 =
𝑣

2
, 𝑣 = 0 

                 𝑠 = 𝑥, 𝑎 =
3𝑣2

320
(deceleration) 

∴        (0)2 = (
𝑣

2
)

2

− 2 ×
3𝑣2

320
× 𝑥 

Or           𝑥 =
40

3
cm 

15 (d) 
Since, acceleration is in the direction of instantaneous velocity, so particle always moves in 
forward direction.  
Hence, (d) is correct. 

16 (b) 
𝐻max ∝ 𝑢2, It body projected with double velocity then maximum height will become four times 
𝑖. 𝑒. 200 𝑚 

17 (d) 
The equation of motion 

(
𝑢

2
)

2

= 𝑢2 − 2g (𝐴𝑂) 

2g × 𝐴𝑂 = 𝑢2 −
𝑢2

4
=

3𝑢2

4
 

          𝐴𝑂 =
3𝑢2

8g
 

When particle will reach at point 𝐵 

(
𝑢

3
)

2

= 𝑢2 − 2g(𝑂𝐵) 

   𝑂𝐵 =
8𝑢2

18g
 

When particle will reach at point 𝐶 

(
𝑢

4
)

2

= 𝑢2 − 2g (𝑂𝐶) 
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𝑂𝐶 =
15𝑢2

32g
 

 

𝐴𝐵 = 𝑂𝐵 − 𝑂𝐴 =
𝑢2

g
[

8

18
−

3

8
] =

5𝑢2

72g
 

𝐵𝐶 = 𝑂𝐶 − 𝑂𝐵 =
𝑢2

g
[
15

32
−

8

18
] 

The ratio, 
𝐴𝐵

𝐵𝐶
=

20

7
 

 
 

18 (d) 
From first equation of motion, we have 
                            𝑣 = 𝑢 + 𝑎𝑡 
Given, 𝑢 = 0, 𝑎1 = 2 ms−2 
                             𝑡 = 10 s, 
∴     𝑣1 = 2 × 10 = 20 ms−1 
In the next 30 s, the constant velocity becomes 
                           𝑣2 = 𝑣1 + 𝑎2𝑡2 
Given, 𝑣1 = 20 ms−1, 𝑎2 = 2 ms−2, 𝑡2 = 30 s 
∴                        𝑣2 = 20 + 2 × 30 = 80 ms−1. 
When it decelerates, then 
                          𝑣3

2 = 𝑢2 − 2𝑎3𝑠 
Here, 𝑣3 = 0 (train stops), 𝑣2 = 80 ms−1, 
                         𝑎3 = 4 ms−2 
                           0 = (80)2 − 2 × 4 × 𝑠 

Or                      𝑠 =
80 × 80

8
= 800 m. 

 
19 (a) 

Distance between the balls = Distance travelled by first ball in 3 seconds – Distance travelled by 

second ball in 2 seconds = 
1

2
𝑔(3)2 −

1

2
𝑔(2)2 = 45 − 20 = 25 𝑚 
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20 (a) 

 
Average speed 𝑣̅ =

Total distance travelled

Total time taken
 

=
8.4𝑘𝑚 + 2𝑘𝑚

𝑡1 + 𝑡2
=

10.4 𝑘𝑚

(
8.4 𝑘𝑚

70 𝑘𝑚/ℎ
) +

1
2

ℎ
 

=
10.4 𝑘𝑚

0.12ℎ + 0.5ℎ
= 16.8 𝑘𝑚/ℎ 

 
 

 

ANSWER-KEY 

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

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

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

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

 
 


