R Constant acceleration

ROBINSON Worked solutions

This topic online

n A car starts from rest and moves along a straight horizontal road with constant acceleration 2.5 m
-2
s .

Find
a. the speed of the car after 6 s,

b. the distance travelled by the car in the first 6 s.

List suvat

(3 marks)

v=0,a=25,t=¢
o.)\/=0+o:(:

vV = O+2.9%x¢

= ISms”

IS ms™

b)s =vuvt + Lmtl
2

s = O-l»%x?..Sx“

4S m

4SS m
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u A cyclist moving along a straight road slows down with constant deceleration from 12 m sTTto4m

-1

s™ ' over a distance of 40 m.

Find

a. the deceleration of the cyclist,

b. the time taken to slow down.

List suvat

v=EI2,v=ay4,s =40

o) No &, so use v? = v* + 2as

Y2 =
\é =
QA0a. =
o =

12242 Xa XSO
\44 + 900
-12%

-1.6

Acnmta\le., sot s s(.owu\a down

deceleration .6 m o2

b)v=uv+at

4 = 12 -\t
W6t = 9

t =5

S s

(4 marks)
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a A van is travelling at 54 km h~! along a straight road. It then accelerates uniformly at 1.2 m s™2for8
s.

a. Find the speed of the van at the end of the 8 s, in km h-1.

b. Find the distance travelled in the 8 s. (4 marks)

Ckmnsb toms™ I.:.rst

S4 km b = 9S4 000
3600

= ISms”
v=1\S,a=12,£t=8
o)v=u+at
v = \T+L2x8

= 246 ms”

Bock o km h™: x 3600 < 1000

24.64 % 3.6 = 2%.5¢
2.6 em W

b) s = vk + lo.(:z
2

- |
S T x4+ — x\2x 8
2

= |20 + 3%.4

= IS4 m

\S8 m
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n A particle moves in a straight line with constant acceleration. It passes the point A with speed 4 m
s™1 and the point B with speed 10 m s~1, where 4B = 35 m.

a. Find the acceleration of the particle.

b. Find the time taken to travel from 4 to B.

c. Find the speed of the particle as it passes the midpoint of AB.

Lot suvat l’" A to 6

v=EH,v =10, =735

u) vi=0u% 4 20s

102 = Y2+ 2 X o X 35
IO = 1§ + 7O0a
.= 8
70
= l2ms™?
L ms™?

b)s = l(u-tv){:
2

3s

3 =
£ =
S s

1w +10)t
2

Tt
S s

c,) Mi&pointi s =|1.5

vi = 4*+2x\2 %175
= 16+ 42
= S8
v = { sa
= T.64\S..
762 ms™

(6 marks)
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a A particle starts from rest and moves in a straight line with constant acceleration a m s72. In the fifth
second of its motion it travels 9 m.

a. Find the value of a.

b. Find the total distance travelled in the first 5 seconds. (4 marks)

The Sth second is &rom t=4tot=s5

|
From rest: s = —at?

2
S(S) = lo.xls
2
= 12.5a

s('—\-) = lo.xlc
2

= 8a
a.) ODistonce tn the Sth second

\2.5a. = % = 9

$.5a = 9

o 2

a=2

b) Oistance tn J.:.rst Ss
o(S) = \2s5x2
= 29 m

25 m
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n A particle moves in a straight line with constant acceleration a. Its initial speed is u and after time t

its speed is v and its displacement is s.

Starting fromv =u + atand s =

%( + v)t, show that V2 = u? + 2as.

Male £ the subjeot ofpV=u + ot

t =

v =V

o

Substitute cato s = %(u + )t

g =

s =

l(u-‘»v)xu

2 o
(v + v)(\/ - u)

2o

Oil,occ.ru\c.o. of two squares

S

20.9%

v?.

v: -yt
20,
v =\

v+ 20s

oS N,"u:.re.d

(3 marks)
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A car moves along a straight road with constant acceleration. It passes three signposts P, Q and R in

that order, where PQ = QR = 48 m. The car takes 4 s to travel from P to Q and 2 s to travel from Q to
R.

a. Find the acceleration of the car.

b. Find the speed of the car as it passes R. (7 marks)

Let speed at f be v. Use s = uk + %«ez
PloBis=ud, b=y

42 = 4u +

VU = 12 - 2a

PtoR:s=%%,k=¢

% = ¢u+1%a
Substitute v =12 - 24

% = ¢(2 - 2.0.) + 180

% = 72 % ¢a

o = 4

Hmeo?

b)u=l?.-ZXH='+.Us0.v=u+o~tocromptoﬂ
vV = 4 4+4x46

= 2% m ™

23 m s
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n A car starts from rest at a junction and accelerates uniformly at 1.5 m s2 for 12 s. It then travels at

constant speed for T seconds before decelerating uniformly at 2.25 m s~2 until it stops at a set of
traffic lights. The total distance from the junction to the lights is 900 m.

a. Find the greatest speed of the car.
b. Find the value of T.

c. Find the total time for the journey. (7 marks)

o.)s{:o.ae.l:\/=u+o.t
v.=2 O+I1.S R \2

= Bms™

8 ms™

b) S{:mae. | destance

- |
51 = _ x\uwsx|2?
2

\O® m
S{:mse 3Lv=1\8,v=0,a=-2.25

O = I182-2 %225 X 3

“+.5
= Tl m

5(:0.32. 2 ot constant spe.e.d.
2 = 900 -\08 - 72

= 720 m
T = 1720
1%
= 40
T =40

) Sta3e3‘k&m&1v=u*at
O = 18 -2.25¢%
t = 8s

total = 12 +40 + 8

€0 s

O s
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n A lorry passes a point O on a straight road, moving with constant speed 20 m s~ 1. At the instant the

lorry passes O, a car starts from rest at O and accelerates in the same direction with constant

acceleration 2.5 m s 2.

a. Find the time taken for the car to catch up with the lorry.
b. Find the distance from 0 at which this happens.

c. Find the speed of the car at this instant. (6 marks)

Oistonce From (0] o.cc'l:e.r € seconds
Lorr y: s = 20t

cor. s = l x 2.5&2
2

= 1,.25%¢*

o) Same distance

.25t* = 20¢
wst(t-Kk) = o
£ =0 the start, so
t = s

16 o
b) Substitute

s = 20X 16
= 320 m

320 m

) Car:v=u+at
v = 0+25%x\§
= 40O ms”

4O ms™
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m A particle P moves along a straight line. At time t = 0 it passes through a fixed point 0 with velocity 6

m s~ 'in the positive direction. It has a constant acceleration of 2 m 52 in the negative direction.
a. Find the two times at which P is 5 m from O on the positive side.
b. Find the greatest distance of P from 0 on the positive side.

c. Find the total distance travelled by P in the first 7 s.

(7 marks)
vEC, 0 =205 = ot 4 %mtz
s = ¢t-%&2
a) s =5
t-&* = S
tt-¢t+s =0
(t-1)(k-5) =0
t = \ort=5
\sand S s
b) Furthest wheav =0
O = ¢-12t
t =59
s = 1%9-1
= Im
Tm
¢) It kurns at £ =3, 50 pend where ik at £ =7
s = 42 - 49
= =7
7 mon the M,So.ta.\/z scde of (0]
Out 9 m, thenback 14+ 7=\ m
distonce = 1416
= 29 m
2S m
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m Two points A and B are 200 m apart on a straight road. A cyclist starts from rest at A and moves

towards B with constant acceleration 1.2 m s™2. At the same instant a car passes B moving towards A

at a constant speed of 15 m s,

a. Find the time at which the cyclist and the car pass each other.
b. Find the distance from A at which they pass.
c. Find the speed of the cyclist at that instant. (7 marks)

Oistances travelled o.ocku‘ €t seconds

c.vc(,:.s'ti s = % x 242

= o.t?
car: s = \S&
a) The y meet when the distances add £o 200
0.6t* +15t = 200

3t + 7S5t - 1000 o

Quvadratic ocormu(.a
£ = =15 =L (75 +12 000)
¢
= =1s = ir¢as
¢

£t = 9.62¢s5..

(reject £he M,so.twe. root)
.63 ¢
b) Distance grom A

s = 0.6 % 1.¢2¢5*

= §5.60

SS.em

c.) v=v+tat
v = L2 X 9.624S
= II.SS

Wéms™
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m A car passes a stationary police motorcycle at a constant speed of 25 m 571 along a straight road.
Two seconds later the motorcycle sets off after the car. It accelerates uniformly from rest at 4 m 572
until it reaches its top speed of 35 m s~1, and then keeps this speed.

a. Find the time taken for the motorcycle to reach its top speed, and the distance it covers in this
time.

b. Show that the motorcycle has not caught the car by the time it reaches its top speed.

c. Find the time, measured from the moment the car passes the motorcycle, at which the
motorcycle catches the car.

d. Find the distance travelled by the car by then.

(9 marks)
o) Motorcdctei v=0,v=3S,a =4
35 = O+4t
t = 275 s
* = 1y uxes?
2
= \S3\2T m
8.75 5,\S3Im
b) Measure time € from whea the car passes
Motorodc(.e. reaches 35 ot t =2 + 8.75 =10.75
cor distance = 25 x\0.7S
= 268.7S m
262.75 > 1\53.\25, so the cor s still ahead
e) Aoctu- t =10.75 the motorcyc.(.e. moves ot 3§
mO‘kochoLz = \53.25 + 3s(t - IO.'IS)
= 35t -223.25
car = 25t
Equal distances
3st - 223125 = 25t
\0t = 223.25
t = 223125
223
d) Cor destance
S = 29 X 22,325
= SY97.% m
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