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94 =Vo +(area under a~t curve)

(1 \
=3+(3x4x08)=4m/s

vy = V4 + (area under a—t curve)

w4 (bxana)-6sma

from above values the v =t graph is
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Dt raph, position can be cak
=% +v,xt+ (Arca under a -t c

here

xt+ (Area), , X(t~to)

e
~0+axa+(Laxos)x(4-1 33)=1467m

X =Xo+Vo

y = x; +v, X1+ (Area)
1467+ axa+(Sxaxt
2

x,

-33.86m
B . valuos the - tpph s ptats shown
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~ { graph is plotted as shown
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From above values the x - t graph is plotted as shown.

P11. The car starts from rest and travels along a straight
track such that it accelerates at a constant rate for 10 sec
and then decelerates at a constant rate. Draw the v-t and.
-t graphs and determine the time ¢ needed to stop the
car. How far has the car travelled? (MU May 09)

Solution: Velocity Calculations
From a~ t graph, velocity can be obtained by using

v, =v, + (area under a

=0+ 0m/s

er a—t curve),
)x2]

since at t', the car stops
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s shown.

The x - t graph, has been Pl

with an initial
aight line. The
and time %

P13. A particle is projected
velocity of 2 m/s along a str
Telation between acceler?

ven in the diagram.
Draw v - t and x - t diagrams. (MU Dec 14)
Solution: Velocity Calculations

graph, velocity can be btained by
using v = v + (area under & t curve)

Vv = Vo + (area under a teurve)

1 N
2+ (Lx4x2) o m/s

v =va + (area under a—t CUve)
e
—6+(Lxaxs) <16m/s
vy =va + (area under a—tcusvely o
16+ (2x5) =26 m/s
From the above values the v —t curve is drayn as shown

Position Calculations
From a— t graph, position can be obtained by using

x; =% +v; xt (area under a— t curve

here

xy = %o + Vo XU + (area under a— t curv

(t-
o 1 )
0 2x4+(gx4x2]x(4-133)

1868 m
4 vy xt+ (area under a—teurve), o
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Exercise 95
Graphical Soluiong
graph (1). Find acceleration
11',’::0 2l 4ii
# st Acceleration Caleulations
t”"_‘ graph, acceleration can e

2 slope of V—t curve

210,30, 45

Obtained using

= o)
002 95 (20-40) ace, graph i horsontal .. Aser

=~06m/s?
Ans.

.
e

gtion From ¥ — t graph, position can be calculated
e

20, 40, 50 and 60

x; =X+ area under v - t curve

+(area under v - t curve),

+(area under v -t curve),
~60+(20x6) =180 m

4o + (area under v - t curve),,

210m Ans.

(1
-180+(2x10x6
(2

oo = Xz + (area under v—t curve).,

180m Ans.

—210+(~2x10x6)
2 )
above values x-t curve is drawn as shown.

From graph (2) of a particle in rectilinear motion
, plot x - t and v — t curves knowing x. = 10,

Sm/s

: Velocity Calculations .
it graph, velocity can be obtained by using.
[ e e chon e

=v, +(area under a
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B g e
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by V-t graph. Determin
B S taveied by race car om0
x-tand =t graph s
(MU May 08, KJs May 15)

£

gistions Acceleration Calculations
from v - t graph, acceleration can be oy,
a=slope of v—t curve ained by using

Ya-y _18-0

So0) =~ =50 5 =09 m/e?
-0

s sinee for (20 - 30) sec, graph is hor

_Yimvi_42-18
B00) =5y 553012 /&

from above values the &~ t graph is drawn as shown.

fosiion calculations
fiom v - t graph, position can be calculated using
X, =, + area under v - t curve

X = %o + (area under v —t curve),_,
1

<0-(Lxa0st)- 150
2

30 = Xy + (area under v - t curvel,,,
=180 +(10x18) =360 m

(area under vt curve),,

1, (18+42)x20) =960 m

2 Ans.

The distance travelled by the car in50 secis960m.
From the above values the x - t graph is drawn as

Xso = X

=360
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From above values the

using

T see, x = 20 m also from graph V2= 4m/s
 (area under v~ t Urve) 3

1
= xo+[5x2x4
20=x0+5

x=16m
o =y + (area under v -t curve), 4

2m

1
+(3xax8)

xg =%, + (area under v ~t curve), ;

—32+(2x8)=48 m
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2 J
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e from x—t graph,
=Xg-X, = 48-48 =0 =
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e = ¢ groph. velosly can e

B
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(area under a—t curve)

1 \
~0+(3%30x6)=90 m/s

4o =vao + (area under a—t curve),

1 =vig + (area under a— t curv

4= 7e +(area under a~t curve),
. Max. Speed of the part
position calculations

From a-t graph, position can be calculated using
=%, +v, X+ (Area under at curve) x(t~t5)

=g + Vo XU+ (Area)

u??,wxuo; «(30-20) =900m

Lx15x6|x(15-5)
2

6300 + 27015+

=10800m





image6.png
Solutions En

point
(MU Dec 15, Dec 16, KJS May 17)

Solution: Velo:

ined by using v
v=v ~t curve) given x,=0,v,=5m/s

vy =y + (aren under a—t curve), ,  *{™

o[ exi=emys
A
o5 (Lxaxa) 1wm/e
-

i v e e v st

Position calculations
From a - t graph, position can be calculated,
g,

X =, +V, XU+ (Area under a-t curve)

here t=t,

X=X + ¥ x4 (Area), , x(tt)

~0+5x6+(2x6x1)x(6-2) =a2m
2

=42+8x6 +( 1 x6x2|x(6-4) =102m

From above values the - t graph is plotted as 42
shown ...... Ans.





