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TOpIC -MOTION IN A STRAIGHT LINE §

1 (c)
a a
Sn=u+§(2n—1) =>12= 0+§(2X6_1)
1.2x2 0.218 5
>a= =0.
a 11 m/s

2 (b)

The area under acceleration time graph gives change in velocity. As acceleration is zero at the end

of 11 sec

a
10 m/s;B
O A t

11
i.e. Vyax =Area of AOAB

1
=E>< 11 X 10 =55m/s

3 ()
1
h=0+= gt2=>t20ch
c hl
. n-
4
x—at3,y Bt3
¥ 2
vx=?=3at
vyzd—i]=3[3t2

Resultant velocity, v = /vf + vf

= /9a?t* + 9B2t* = 3t%,/aZ + B2
5 (b)

Velocity at the time of striking the floor,
u=.2gh; =v2x9.8x10=14m/s
Velocity with which it rebounds

v=,/2gh, =V2x9.8x25=7m/s

~ Change in velocity Av = 7 — (—14) = 21m/s
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. Acceleration = =2 = 2L _ 3100mys? d
« Acceleration = = = o= = m/s*(upwards)
6 (b)

For one dimensional motion along a plane
1 1
S=ut +§at2 =98=0 +5gsin 30°t? = t = 2sec
7 (b)
10
Sara = 10+7(2><3—1) =35m
Sa=10+ 2 2x2-1)=25m =23 7
2nd = 2 T
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
=Bms1x20s)+(4ms 1 x20s)+ (5ms~!x20s)
= (60+ 80+ 100) =240 m

Total time taken = 20+ 20+ 20 =60 s
240

~ Average velocity = w0 - 4 ms™
9 (a)

As the train are moving in the same direction. So the initial relative speed (v; — v;) and by

applying retardation final relative speed becomes zero

Fromv=u—at=>0=(Ul_vz)_at:t=1’1;w

1

10 (b)
If acceleration is variable (depends on time) then

2
v=u+ f(f)dt=u+ f(at)dt=u+

at
2
11 (a)
Let initial (¢ = 0) velocity of particle=u
For first 5 sec of motion s; = 10 metre
1 1
s=ut +§at2 = 10 = 5u + Ea(S)2
2u+5a=+4
For first 8 sec of motion sg = 20 metre
1
20 = 8u+za(8)2 >2u+8a=5

By solving u = %m/s and a = gm/s2

Now distance travelled by particle in Total 10 sec
1

Sio=uXx10+ Ea(lO)2

By substituting the value of u and a we will get s;, = 28.3m
so the distance in last 2 sec = 575 — Sg
= 28.3—-20=8.3m
12 (d)
Given,a = 1m/s,s =48 m
By equation of motion

1
48 = 10t 4+ = at?

2
t=8s
13 (c)
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3

W tsdv=brdisv="C 4k
dr v= vt

Att=0,v=v0=>K1=v0
Wegetv=%bt2+v0
in® = 1p2
Again dt_th + vy
1bt3

2X=ET+U0t+K2

Att=0,x=0=>K, =0
1 3
s x==bt® + vt
14 (b)

Let initial velocity of body a point A4 is v, AB is 40 cm.

From v?=u?-2as
N2
> (—) =% —2a x40

2
0 _ 3v?
' “ =320
Let on penetrating 40 cm in a wooden block, the body moves x distance from B to C.
So,for Bto C
v
uU=-,v= 0
2
s=xa=20 (de;:eleratlon)
vy 2 3v
2 _(=2) — i
02 =(5) —2x555xx
o _ 40
r X =—-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)
Hpnax < u?, It body projected with double velocity then maximum height will become four times
i.e.200m

17 (d)

The equation of motion
2

(E) = u? —2g (A0)

2
N - W
& D N,
A0—3u2
-2

When particle will reach at point B
2

(g) = u? — 2g(0B)

0B = 8u?
~ 18g
When particle will reach at point C
Uy 2 5
(Z) =u? - 2g (0C)

_ 3 MAHESH SIR’S NOTES - 7798364224
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oc = 15u?
-~ 32g
AB=0B—04="
- - g 18 8 72g
BC =0C—-0B = 15 8
- T gl32 18
The ratio, 48 _2
BC 7
C1u/4 —
B+ u3
3
A+ u’2 2
ulJ —
0]
18 (d)
From first equation of motion, we have
v=u-+at
Given,u = 0,a; = 2 ms™2
t=10s,

v, =2x10=20ms™?!
In the next 30 s, the constant velocity becomes
vy, = v1 + a,t,
Given,v; =20 ms Y,a, =2ms %,t, =30s
o v2—20+2x30—80ms‘1.
When it decelerates then
vZ =u? — 2a3s
Here, v; = 0 (train stops), v, = 80 ms™1,

a; = 4 ms~?
0=(80)2=2x4xs
Or =30x80 _ 890 m.
?
o
19 (a)

Distance between the balls = Distance travelled by first ball in 3 seconds — Distance travelled by
second ball in 2 seconds = ig(B)2 - ig(Z)2 =45-20=25m
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20 (a)
A B C
le N N|
" 151 T f2:30 min"
le sle N}

" 84km ' 2km

Average speed v =

Total distance travelled

Total time taken

_ 8.4km + 2km _ 10.4 km
T ti+t,  (84km ) 1
(70 mh) T 2h
_ 10.4 km — 16.8 km/h
= 01zhtosn L08km/
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




