raveled in the whole journey.
S;=60m ti=6s

Ve=?
. 1ot2
Using Si=Vitr+zat

60m =0x6+>a(6) or60m =>a(36)=18 2
a=60/18=3.33 m/s?
Since Vi=Vi+at=0+3.333x6=20m/s (1)
Now after attaining a velocity of 20 m/s, it continue to move for another 9 s
with the same velocity therefore, we proceed as;
Vi=V:=20m/s
t; =9sec
S:=Vxt;=20x9=180m
Now in the last 10sec of the | journey it decelerates uniformly to rest from V; =

20 m/sec to V; = 0. Therefore the maximum speed attained during the journey
is 20 m/s.

Vi=20 m/s & Vi =0

t:3=10s

a=Aav/At=Vv,-Vv,/10=0- -10/10=-2 m/s?
The distance travelled dunng t3=10sis;

SJ—V|t3+ at;’-zo X 10——-X 2X10%=
The total distance covered Is calculated as follow'

S= S;+Sz+S,-60+180+100-340m
eration of 10m/sec?.

200 —100 = 100 m

Given that a=10 m/s?

S=V,; x At
Since the object is moving with consta
second is 10 m/s, 2™ second is 20 m/s and 3

nt acceleration so the velocity in first

second is 30 m/s.
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Hence the average velocity for 3rd second of it journey is;

Therefore S=25m/sx(3-2)s=25m

f

Given that a=10m/s? V!m/s)‘
This means that the velocity of the body 30-
changes 10 m/s each second. -
The V-t graph of motion of the body is shown. 10
The distance travelled by the body during the

37 second of its journey is the sum of the area 1234
under the V-t graph. Thus:

S = area of rectangle B + area of triangle C

S = height X width +> AVsx Ats
s=zox(3—2)+§(3o-20)x(3-2)

S=20x(1)+%(10)x(1)=20+5=25m

SOLUTION
Initial of helicopter and stone = V; = 19.6 m/sec
Initial height = hy = 156.8m
Time taken by stone to hit the ground =?
Since, the stone will move up with initial vglocity of
the helicopter due to inertia, hence it will gain some
height say h;, as shown in figure;
The vertical distance h; covered by stone from :f)int l
i its final velocity Vi=01s; - = -
A to point B at top where |tsv TI:i o ml:Y oD YTy
hz =?
2gh= VP — V¢
2 x —9.8 X hy= —19.6°
B hz = 13.
Time taken from point A to pom ra C a d e m y. C O m
Vi=Vi+at
0=19.63gt=19.6+9.8t

U SN ———

- B
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t; =19.6/9.8 =25
Now the total helght from ground = hy= hy + h2=156.8 +19.6 m = 176 4 "
The time taken by stone to fall from point B to ground through height ,, s:

1
hy=Vt; + 7 aty?

At point B, Vi=0 a=g=9.8m/s’ hi=176.4 1,
Therefore 175.4 = 0X t; +% X 9.8 X t;?
t2’=2x1754/9.8=36s
t2=65

Hence the total time t=t; +t;=2+6=8s

graph to calculate (a) the initial
he final acceleration (c) and total distance traveled.
! o1 aNC tO1al distance traveled.
Velocity (m/sec) 0110 (20 |20 |20 20 0

Time(sec) 0130 (60 |90 |120 |150 | 180

The (V-t) graph of the given data is
shown.

(a) The initial acceleration is the slope of
the triangle ABC which is given by;
a=BC/AC = (20 - 0)/(60 - 0)
a=0.33 m/s?
(b) The final acceleration is the slope of
triangle DEF, which js given by;
a = DE/EF = (0 - 20)/180 — 150
a=-0.67 m/s?
(c) The total distance traveled is equal to the area under the V-t graph
Distance = Area of AABC + Area of Parallelogram Bcpg & Area of ZD.EF

s=V.(60x20)+(90x20)+x(30x20)=500+1800+300=2700m

S'-=0.020cm=002)(10'z Sitn duf| ——at
. m 7 vt
Vi=2.0x10¢ m/s - l =

—
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Thickness of the sheet = d = 0.02 cm = 2x10% m
Retardation a =?

Time taken to pass through the sheet t =?
The average speed to pass through the sheet is;

_Vi+Vi  1x1074+ 2x106

=Ty > =6 x 10% m/s
Since S =V, At
= At = S/V.avg.‘-: 2X104/6 x 106=3.33x 10~11 il
ViV, 106 _ 7
Now a=AV/At= (Vi 2x10°-1x10

= — 17
333x10-11 - 33ax10-11 - 24X 107m/s

A constant force F changes the veloci

of a 80 Kg sprinter from 3:ms ' to 4 ms’
in 0.5 sec. calculate the accelératid‘h of the sprinter.

SOLUTION! =3m/s =4m/s At=0.5s m = 80Kg

cceeraalo'; lat_%_lf(/)racademy Com

SOLUTION V. =2m/s Vi=-2m/s m=4kg

wall
At =0.050s incident Ball
Momentum imparted to the wall =? &  2menegyn~
The average force exerted on the wall =?

The momentum imparted to the wall cannot be
calculated directly, rather can be calculated | @@ -cEiE=EEn
indirectly from the momentum imparted to the ball. | Reflected Ball

i.e.
APpy= Py —P;=mVe-mVi=m (Vi— Vi}=4 (-2 (- 2))=4 (—4)=-16 kg m/s

is the change in momentum of the ball. /
Hence the momentum imparted to the wall= — OPpan=—(-16 kg m/s)=16 kg m/s
The average force exerted on the wall is;

(AP/At) 16/0.05 = 320 N
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. =7 .
Time of flight T =7 Height H =7 Paegy

Total time of flight of projectile, I oia 38
S n > p
T1=2Vi— : — =2 7100 Y =102

The height reached by projectile is given by;

Sin’9 Sin30
H =V = 10077
2g

2794
H=510.2 % (0.5)' = 127.6 m
The range of projectile,
Sin(29 Sin (2 » 30
R=V/ = - 100% x -
£ 3.2

R=1020.4x% Sm 60" g223. 6 m

Maximum height =H =300 m
Horizontal range = R/ = 800 m
Horizontal distance from B is R = 400 m |
Displacement r =? |

Thus to find displacement r we use
Pythagoras theorem;

r=yRZ + H2 =400 + 3002 = 500 m

Since we lemow that at summit point, the velocity has only x-component and V= ’
the KE at projection is; KE, = 1 m\l’

The KE at summit is;

KEatsutmnn-—KEat
point of projecfion
Putﬂuvduufromtqlmdiqz we get; -

’ z 1) OO((\
Cos’ 0= te de‘((\\l
Cosf=1 ‘aca
0 = CosI\(™
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