Motion in a Straight Line

Question1

A ball projected vertically upwards with a velocity ' V' ' passes
through a point P in its upward journey in a time of ' = ' seconds.
From there, the time in which the ball again passes through the
same point P is

AP EAPCET 2025 - 26th May Morning Shift

Options:
A.

2

B.

2z

C.

Lz

D.

2 (% - m)
Answer: D
Solution:

The given situation is shown in figure.
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Using v = u — gt, for motion point A to P,

v =v— gl
V1 =V —gT

At highest point H,v2 = 0

vy = V1 — gt2

0=wv1 — gty
v UV — agr
= t2:—1: g
g g

.. Required time = 2t,

25 =25

Question2

Get More Learning Materials Here : & m @\ www.studentbro.in



Two smooth inclined planes A and B each of height 20 m have
angles of inclination 30° and 60° respectively. If ¢; and ¢, are
respectively the times taken by two blocks to reach the bottom of the
planes A and B from the top, then ¢; — t; = (Acceleration due to

gravity = 10 ms °)

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

(3v/3 —2)s

Answer: C

Solution:

The height of both planes is A = 20 m.

Finding Length of Each Inclined Plane:

_h
sin30° *

For plane A, the length is [; =

Since sin30° = 1, we getl; = 2% = 40 m.

h

sin 60° *

For plane B, the length is I3 =

Since sin 60° = ﬁ, we get ly =

5 m.

20 _ 40
E V3

Finding Acceleration Along Each Plane:

Acceleration on an incline is a = gsin 6.
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For plane A: a; = 10 x sin30° = 10 x 0.5 = 5 m/s>.
For plane B: ay = 10 x sin60° = 10 x X2 = 54/3 m/s

Finding the Time to Slide Down Each Plane:

2

The formula for distance with starting speed 0 is s = %at? Solving for t gives t = 4/ <=.

For plane A: t; = 4/ illl \/2X4O =416 =4s.
) 40
For plane B: ty = 4/ il; \/ v
' 80/V'3
Let's simplify ¢5:89 = 4/ 5</3 , / 80 =4/ 58X03 v/ ?g % s

Finding the Difference in Time:

—A_ A
ti—ty=4- %

This can also be written as:4 ( \/_ 1 )

Question3

The displacement () and time (¢) graph of a particle moving along
a straight line is shown in the figure. The average velocity of the
particle in the time of 10 s is

x(m)
100 4+
30 4

60 H

1
2 4 6 8 |0
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Options:

A.

Answer: A

Solution:

From the given graph,

At time t = 0 s, initial displacement
z; = 80m

At time t = 10 s, final displacement
;= 60m

= Average velocity

rr—2x;  60—80

At 10
—20
= _—10 = _2m/S

= Magnitude of average velocity = 2 m/s

Question4
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A body starts from rest with uniform acceleration and its velocity at
a time of ' n ' seconds is ' v '. The total displacement of the body in
the nth and (n — 1) th seconds of its motion is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

'vfn+1!

B.

2v(n+1)

v(n—1)

Answer: C

Solution:

v
—— AP = = = = - = = = =
t=0 d t=n

Step 1: Find acceleration a.

We use the formula for velocity with uniform acceleration: v = u + at. Here, u = 0 (because the body starts
from rest), and after n seconds, the velocity is v. So:

v=an = a=
Step 2: Find displacement in the nth second (S,,).

The formula for how far an object moves during the nth second is:

Sp=u+ 5(2n—1)
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Since u = 0:S, = 5(2n — 1)
Step 3: Find displacement in the (n — 1)th second (S,,_1).

Plug (n — 1) instead of n into the formula:

Su1 =5 (2(n—1)—1)

= %(211 -3)
Step 4: Add the displacements for the nth and (n — 1)th seconds.
Sn+Sn-1=502n—-1)+ 5(2n —3)
Combine the numbers in the brackets:
Sp+S1=%[2n—-1)+(2n-3)] = $(4n —4)
Step 5: Substitute a = - from Step 1.
Spn+Sp1=%-L-(4n—4) = L (4n—4)
Simplify:

Sp+8p1=2L-4n—-1)=2(n-1)

2n n

Questions

If a stone thrown vertically upwards from a bridge with an initial

velocity of 5 ms_l, strikes the water below the bridge in a time of 3 s
, then the height of the bridge above the water surface

is(Acceleration due to gravity = 10 ms %)
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Options:
A.

10 m
26 m

30m
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D.
18 m

Answer: C
Solution:

If h be the height of the bridge above the water surface, then
1
h=—ut + 3 gt?

1 2
:—5><3+§><10><3
=—-154+45=30m

Question6

A particle moving along a straight line covers the first half of the
distance with a speed of 3 ms_l, the other half of the distance is
covered in two equal time intervals with speeds of 4.5 ms ' and

7.5ms ' respectively, then the average speed of particle during the
motion is
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Options:
A.

4.0 ms !
5.0 ms

5.5ms "
D.

4.8 ms!
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Answer: A

Solution:
Ly 1.1."' 2 3.-"2
® T -
iy )
A X B x/2D
£ =3t
X
= 11 = E
BC = % — BD + DC
12}
—45x 2 4 75x%x 2
X g e XS
r_ 6ty = ty = 2z
2 2727

.. Average speed

total distance travelled

Vg = total time taken
Tz
ottty L4+ E

x
=5 =4m/s

12
Question7

If the distance travelled by a freely falling body in the last but one

second of its motion is 5 m , then the last second is

(Acceleration due to gravity = 10 ms 2 )
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Options:
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2nd

3rd

D.
4 th

Answer: A

Solution:

Step 1: Write the formula for distance in the n-th second

The distance a freely falling object travels during the n-th second is given by: S, = u + % 9(2n — 1)Here, u
1s the starting speed (which is O if just falling), g is gravity, and n is the second we are looking at.

Step 2: Substitute the values

We know the speed at start u = 0 and g = 10 ms 2. The distance in the last but one second is 5 m, so:
5=0++ x 10(2n — 1)

Step 3: Solve for n
Simplify the equation:5 = 5(2n — 1)= % =2n—1=1=2n—-1=2n=2=n=1

This means the last but one second is the 1st second of the fall.

Question8

The ratio of the displacements of a freely falling body during second
and fifth seconds of its motion is
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Options:

A.
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Answer: D

Solution:

hy u+ $g(2ny —1)

hs  w+1g(2ns—1)
_g9(2x2-1) 3 1
- lg2x5-1) 9 3

.'.hz:h5:1:3

Question9

If a car travels 40% of the total distance with a speed v; and the
remaining distance with a speed v», then average speed of the car is
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Options:

A.

3V

B.

V1+V2

20102
V1402

D.

5’!}1’1}2
3u1+2v2
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Answer: D

Solution:

«——04s o 06s—

total distance

V. = -
ave total time taken

04s+0.6s
04s , 06s

- 3v1 + 2v9

Questionl10

A diving board is at at height of i from the water surface. A
swimmer standing on this board thrown a stone vertically upward

with a velocity 16 ms . It reaches the water surface in a time of 5 s .
In the next 0.2 s the diver can hear the sound from water surface.

The speed of sound is (acceleration due to gravity g = 10 ms %)
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Options:

A. 450 ms ™'

B. 225 ms ™

C.200 ms "

D.275ms

Answer: B

Solution:

To solve the problem of finding the speed of sound, we begin by using the given data:
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Initial velocity of the stone, u = 16 m/s

Time taken for the stone to reach the water,t = 5s

Acceleration due to gravity, g = 10 m/s>
Now, using the equation of motion:

s =ut + % gt2

Substituting the known values:

h=16 x5+ 3 x 10 x (5)2

This simplifies to:

h =80 — 125

h=—45m

The negative sign indicates that the stone has dropped 45 meters below its initial point on the diving board,
reaching the water.

Next, to determine the speed of sound, we use the information that the diver hears the sound 0.2 seconds after
the stone reaches the water. Thus, the sound covers a distance of 45 meters in 0.2 seconds.

Calculating the speed of sound:

_ distance _ 45 m — 9295 m/s

time 0.2s

Thus, the speed of sound is 225 m/s.

Questionl1

A person walks up a stalled escalator in 90 s. When standing on the
same moving escalator, he reached in 60s. The time it would take
him to walk up the moving escalator will be
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Options:

A.36s

B.72s

C.18s

D.27s
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Answer: A

Solution:

To determine the time it would take for a person to walk up a moving escalator, consider the following:
ts is the time taken to walk up the stalled escalator: 90 seconds.
te 1s the time taken to reach the top while standing still on the moving escalator: 60 seconds.

When walking up the moving escalator, the combined speed of the person and the escalator must be
considered:

d
tm - Vpt+ve

Given that:

d

_d _d
Vp = 1 and v, =

1.
The formula becomes:

d 1

tm - - 1 1
EEe R

By substituting the given times:

1
+

tm

=
OI’_‘
g~

Calculate the combined rate:

¢ 180
m — 2 3 5 -
™10 0 3

1 _ 1
8
Finally:

t,, = 36 seconds

Therefore, the person would take 36 seconds to walk up the moving escalator.

Question12

A particle starts from rest and moves in a straight line. It travels a
distance 2L with uniform acceleration and then moves with a
constant velocity a further distance of L. Finally, it comes to rest
after moving a distance of 3L under uniform retardation. Then, the

v

ratio of average speed to the maximum speed ( ” ) of the particle is

m
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Options:

A

B. -+

C. <

D. %
Answer: A
Solution:

To find the ratio of the average speed to the maximum speed of the particle, let's break down the particle's
motion into three phases:

Uniform Acceleration (Distance 2L):

Initial velocity, u; = 0

Distance, s1 = 2L

Final velocity, v1 = Vmax

Using the equation of motion:

v2.. = 02+2a; X 20 = v = 2va L

Time taken to travel 2L:

2v/ (ZlL

Umax = U1 + 01ty =— 11 = v;“—f" ==
Constant Velocity (Distance L):
Velocity, vy = Umax = 24/a1L

Distance, sy = L

Time taken to travel L:

o = L — L
27 Vpax 2va,L

Uniform Retardation (Distance 3L):
Initial velocity, us = vmax = 2v/a1L
Distance, s3 = 3L

Final velocity, v3 = 0

Using the equation of motion:
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v =ul+2a353 = 0=v2,, —2a3x3L

= v?nax - 6G3L — 4(11L = 6a3L = a3 = %al

Time taken to travel 3L:

V3 ZU3+a3t3 — O:Umax_a3t3 _— t3 — 2\/1(01/11.[1 — 3’\/a(11L
3

Total Time:

T:t1+t2+t3:2\ﬁf_lz+2\/iﬁ+3afl

=VI(k+nm %)

_ 1 11 VI

_\/a_1(2+5+3)_7\/a—1

Total Distance:

Sl = 2L+ L+3L =6L

Average Speed:

_ Stotal _ 6

Uavg - T - 1
2

élh

3

12va, L
- 11

Ratio of Average Speed to Maximum Speed:

Vavg o 12y/a; L _ 6
Umax  11x2v/aiL 11
Question13

The velocity of a particle is given by the equation v(z) = 322 — 4z,
where z is the distance covered by the particle. The expression for its
acceleration is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. (6z — 4)

B. 6 (3z* — 4x)

C. (322 — 4z) (6 — 4)
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D. (6x — 4)2
Answer: C

Solution:

Given the velocity of a particle as v(z) = 3x? — 4z, we need to find the expression for its acceleration. The
formula that relates acceleration to velocity is:

a= vj—;

Let's derive the acceleration step by step:
Velocity Function:

v(z) = 3z% — 4z

Find the Derivative 4 of the Velocity:

4 (322 —4x) =60 — 4

Substitute into the Acceleration Formula:
a = (3z% — 4z)(6x — 4)

Thus, the acceleration is given by:

a = (3z? — 4z)(6z — 4)

Question14

The acceleration of a particle which moves along the positive X-axis
varies with its position as shown in the figure. If the velocity of the

particle is 0.8 ms ™' at z = 0, then its velocity at z = 1.4 m is (in
_1)
ms
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» x{in m)

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. 1.6

B.1.2

C.14

D. 0.8

Answer: B

Solution:

’1)2—’U,2

As we know, Area under a — z graph gives —;
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Area of the given curve is
04x02+04x02+0.4

1
><0.2+5 x 0.4x0.24+0.6 x0.2

= Area =04
= v -u?=2x04
=2 —u? =0.8 .. (49)
As,u =0.8m/s
= 0?2 =0.8+(0.8)2

Question15

An object projected upwards from the foot of a tower. The object
crosses the top of the tower twice with an interval of 8 s and the
object reaches foot after 16 s . The height of the tower is

(g = 10 ms_z)
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Options:

A.220m

B. 240 m

C. 640 m

D. 80 m

Answer: B

Solution:
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Let, height of tower = A

According to question,

| o0

tpc = — =4s

=N

6
tAC:7:8S

tAB =4s
By using first equation of motion, as attop (v =10)

0=v—-10x38
u=80m/s

When we throw the object upward, then the distance travelled by it in initial 4 s is equal to the height of
tower.

. 1
ie. h=utsp— —gtip

2
h:80><4—%><10><16
h =320 — 80
h =240 m
Questionl6

The relation between time ¢ and displacement z is t = ax? + Sz,
where o and 3 are constants. If v is the velocity, the retardation is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A. 200332
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B. 20603
C. —2Bv3
D. 2av?

Answer: D

Solution:

To find the retardation when the relation between time ¢ and displacement z is given by t = ax? + Sz,
where a and S are constants, follow these steps:

Step 1: Calculate the Velocity

Differentiate the given equation with respect to x to find the expression for velocity v.
j—i = %(cm:2 + Bx) = 2ax + B

Since velocity v = %, it follows that:

v=f = gy = (200 4+ 5)

Step 2: Calculate Retardation

To find retardation, differentiate the expression for velocity with respect to time. Since v = (2ax + f3) 1 use
the chain rule to find:

'v% = —2a(2azx + 5)72 X m
This simplifies to:

a=—2av°

Thus, the expression for retardation is:
Retardation = 203

This means the magnitude of the retardation is given by 2aw?, indicating an opposing force to the motion
with this magnitude.

Question17

A body starting from rest moving with an acceleration of % ms 2.

The distance travelled by the body in the third second is

AP EAPCET 2024 - 20th May Morning Shift
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Options:
A. %m
B. Xm
C. %5,
D. 1—72m
Answer: B

Solution:

The body starts from rest, so the initial speed u = 0. It has an acceleration given by:
a= % m/s”

To find the distance traveled by the body in the n-th second, we use the formula:
sp=u+ 5(2n—1)

where n = 3.

Substituting the values into the formula, we get:

s3=0+2x5(2x3-1)

Calculating further:

s5= 2 x5=Zm

Questionl8

A car travelling at 80 kmph can be stopped at a distance of 60 m by
applying brakes. If the same car travels at 160 kmph and the same
braking force is applied, the stopping distance is

AP EAPCET 2024 - 19th May Evening Shift
Options:
A.240 m

B.170 m
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C.360m
D. 480 m

Answer: A

Solution:

To determine the stopping distance of a car traveling at a higher speed when the same braking force is
applied, we can use the physics equation:
v2 = u? — 2as

Here, v is the final velocity (0, since the car stops), u is the initial velocity, a is the retardation (deceleration),
and s is the stopping distance.

Initial Scenario
Initial Velocity (u):
u = 80km/h = 80 x 2 m/s = 2% m/s

Retardation (a):

Using the equation:

0= (22)* 24 x 60

Solve for a:
__200x200_ __ 1000 2
@ = G0 560 — 243 VS

Second Scenario

New Initial Velocity (uq):

uy = 160km/h = 160 x 2 m/s = 4% m/s
Stopping Distance (sq):

Using the equation:

0= (4)" -2 (4)s

Solve for s;:
81 = 240m

Thus, if the car travels at 160 km/h with the same braking force, the stopping distance is 240 meters.

Question19
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A student is at a distance 16 m from a bus when the bus begins to

move with a constant acceleration of 9 m s~ °. The minimum velocity
with which the student should run. towards the bus so as the catch it

is a\/§ ms . The value of o is

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. 10

B. 12

C. 15

D. 20

Answer: B

Solution:

Let v be the minimum velocity of student so, that he could catch the bus

2
¥ Hife u=0,a=9ms

If student catch the bus in time ¢, then distance travelled by student in time £ = 16+ distance travelled by bus
in time t.

= vt =16 + (ut+%at2)
=uvt=16+0xt+ 3 x 9 x t
= vt =16 + 2 = 9t2 — 2vt +32 =0

The above equation must have real roots. i.e its discriminant > 0
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ie(20)2—4x9x32>0

= 40? —4x288>0=v>—-288>0
= v? > 288

v>12v/2m/s

Minimum velocity of student to catch the bus = 12v/2 m /s = av2m /s (given)

SLa=12

Question20

An object moving along X-axis with a uniform acceleration has
velocity v = (12cms™')iat z = 3 cm. After 2 s if it is at 2 = —5 cm,
then its acceleration is

AP EAPCET 2022 - 4th July Evening Shift

Options:

A.a= (—16 cms )2
B.a= (11oms )i
C.a= (—11 cms_Q)%
D.a= (8 cms )%
Answer: A

Solution:

The given situation is shown below
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I
v=-12cms 1

x=—|5(:m x=|3{:m
X
| I
B O A
att = 0s

At time t = 0 object is at point A with a distance of 3 cm.
At time t = 2 s object reaches from point A to point B. i.e in negative direction of X-axis.

.. Distance travelled by the object in 2 s,

d=3—-(-5)=3+5=8cm
d=8i

Initial velocity of object along X-axis,
v =—12i cm/s
By using second equation of motion,
L o
d=ut + Eat
A A 1 A N
$8i:—12ix2—5ax4:>8i=—24i—2a

= 2a = —32i = a = —16i cm/s>

Question21

Yy = (Pt2 — Qt3) m is the vertical displacement of a ball which is

moving in vertical plane. Then the maximum height that the ball can
reach is

AP EAPCET 2022 - 4th July Evening Shift

Options:
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27p3
A- 4Q2

4Q?
B. 27P3

4p3
C. 707

27Q?
D. 1P

Answer: C

Solution:

Displacement equation of ball moving in vertical plane, y = Pt? — Qt3
The ball will reach at maximum height, if

dy
at =0

d (Pt —Qt*) =0

dt
= 2Pt — 3Qt* =0 = t(2P — 3Qt) =0
t#£0,2P—3Qt=0
_ 2P
= t_%

*.» Maximum height attained by the ball,

Ymax = Pt2 - Qt3

When, t = E
D) _3Q

2P\ 2 2P\ 3
”’(@) ‘Q%)

_ 4P3  8P3  4p3

902 2702 27Q?

Question22

A car covers a distance at speed of 60 km h™'. It returns and comes
back to the original point moving at a speed of v. If the average

speed for the round trip is 48 kmh_l, then the magnitude of v is

AP EAPCET 2022 - 4th July Morning Shift
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Options:

A.40kmh
B.36kmh !
C.44kmh™*

D.32kmh !

Answer: A

Solution:

Suppose the car covers distance  km from location A to B with speed of 60 kmh .

%_ X km 7
u > 60 km/h
& @
A 4 B
v km/h

ie wvyp=060km/h
and wvpsa =vkm/h

total distance

Average speed =

total time
8= 2T )
tap+1tpa
Now, tap = 458and$tpa =
From Eq.(1), we have
48— 212
0T
2 2
— 48— ——— 48— x 60v
&=+< v+ 60
— 48y + 2880 = 120v = 72v = 2880
2880
72
—40kmh!
Question23
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An object is moving with a uniformacceleration which is parallel to
itsinstantaneous direction of motion. Thedisplacement-velocity
graph of this object is

AP EAPCET 2021 - 20th August Evening Shift

Options:
A.
A
S
o v
B S A
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Answer: C

Solution:

Given, value of uniform acceleration = a
Displacement = s

Velocity = v

By using equation of parabola,
y=mz?+c

and 3rd equation of motion,

v?2 — u? = 2as

Ifu =0ms

.‘.v2:2as:>s:%v2+0

Hence, parabola starts from origin.

Question24

The displacement of a particle starting from rest at £ = 0 is given by
s = 9t? — 2t3. The time in seconds at which the particle will attain
zero velocity is

Get More Learning Materials Here : & m @\ www.studentbro.in



AP EAPCET 2021 - 20th August Morning Shift
Options:

A.8s

B.6s

C.4s

D.3s

Answer: D

Solution:

Given,
Displacement of particle, s = 9t — 2¢3
Initial velocity, u = 0 ms !
- _ds _ d (g42 3 _ 2
Velocity, v = 4 = 4. (9¢? — 2t*) = v = 18t — 6t

Since, v=0

= 18 —-6t2=0=1t=3s

Question25

Two cars A and B are moving with a velocityof 30 km/h in the same
direction. They areseparated by 10 km. The speed of another carC
moving in the opposite direction, if it meetsthese two cars at an
interval of eight minutesis

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. 45 km/h
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B. 40 km/h
C. 15 km/h
D. 30 km/h

Answer: A
Solution:

Given, velocity of car A and B, = 30 km/h
Separation between two cars A and B = 10 km
Let velocity of car C be v,

Time taken, t = 8 min = 8/60 h

Therefore,

30 kmph

10 kKm

AxB_ 10 x 60

Sove+ 30 = 3

= v +30=175

= vo =75 — 30 = 45 km/h

Question26

An object travelling at a speed of 36 km/hcomes to rest in a distance
of 200 m after thebrakes were applied. The retardationproduced by
the brakes is

AP EAPCET 2021 - 19th August Evening Shift

Get More Learning Materials Here : & m @\ www.studentbro.in



Options:

A.0.25ms 2
B. 0.20 ms~2
C.0.15ms 2
D.0.10 ms 2

Answer: A

Solution:

Given, initial speed, u =36 km/h = 10 ms !

Final speed, v=0ms™!

Distance travelled, s =200 m

Let retardation be a.

v? —u? = 2as
v?—u?  0-—10% 100 g
= = — = — _2
2s 2% 200 _ 400 _ O-20ms

Retardation (a) = 0.25 ms

a =

Question27

A ball is projected upwards. Its accelerationat the highest point is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A. zero

B. directed upward

C. directed downwards

D. such as cannot be predicted

Answer: C
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Solution:

Given, as we know that gravity always pullsthe body towards ground and at maximum height,speed of body
will be zero, so net acceleration ofbody will be g towards earth (downward).

Question28

Which of the following decreases, in motionon a straight line, with
constant retardation?
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Options:

A. Speed

B. Acceleration

C. Displacement

D. Distance

Answer: A

Solution:

As we know that,In case of retardation, the velocity of the bodyreduces continuously and as the body is
moving ina straight line. Therefore, displacement of thebody will be equal to distance.

Hence, velocity of body is equal to speed andspeed of body will decrease due to retardation.
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