sjon exercise
Revision , ‘ -
|(a)(i) Define distance and displacement.

(i) Ina tabular form, differentiate be‘[.Ween;
(b)(i) distance and displacement (ii) speed "

velocity. - | |
). Explain the significance of distance-time grap,

1 contrast with velocity-me graph.

3. What is acceleration” o

4. Define the following terms: (i) displacement 0
velocity (iii) acceleration. | |

5. A body falls from rest with an acceleration of
10m/s, Whatis the velocity after 58? How far hgg

it fallen by then?

6. A stone is thrown vertically upward from ground
level with a speed of 25m/s. At what time is it Sm
above the ground?

1. From the top of a cliff, 100m above sea level, 1
stone is thrown vertically upward with a velocity
of 30 m/s. After how many seconds and with what
velocity will it hit the sea? |

8. The speed of a train is reduced from 80kmv/h to
40km/h in a distance of 500m on applying the
brake. (i) How much further will the train travel
before coming to rest? (i) Assuming the retarda-
tionremains constant, how lon g will it take to bring
the train to rest after the application of the brakes’

9. Acar travels at a unifor velocity of 30my/s for 5

S€cs. The brakes are then applied and the car
comes to rest with

8 secs. D uniform retardation in a further

time ﬁo;a;:l adSketCh graph of velocity against
' I'does ¢

are applied? he car trave] after the brakes

10. A train moy;
of SOkmyh ; l(l;g at30km/h accelerates to a speed

tion in myg2 44 Stﬁcsc.l-F Ind the average accelerd-
during the pegi, © distance travelled in metres

d .
11(a) Using g gy € 2Cleration,

8raph: (i) acceleragion ... \TOM a velocity-time
distan "o (i) retardation (i) total
C€ covered, (b) Show o 1on (ii1) to

Sofabog _ ; at the displacement
given by sy:l ovu:g With Uniform acc::?gl{;;zn ais
ut + za? Where u iS the veloc f the

12 elocity o



body at the time t = 0.(c) Apart?cle moving in a
straight line with uniform deceleration has a velocity
of 40my/s at a point P, 20 m/s at a point Q and
came to rest at a point R where QR = 50m,
calculate the (i) distance PQ (ii) time taken to cover
PQ (iii) time taken to cover PR.
12(a) Explain the term uniform acceleration and
average speed. (b) Abody atrestis given an initial
uniform acceleration of 8.0m/s? for 30 secs after
which the acceleration is reduced to 5 m/s? for the
next 20s. The body maintains the speed attained
for 60 secs after which it is brought to rest in 20
secs. Draw the velocity -time graph of the motion
using the information given above.
(c) Using the graph, calculate the (i) maximum speed
attained during the motion (ii) average retardation
as the body is being brought to rest. (iii) Total
distance travelled during the first 50 secs (iv)
Average speed during the same interval as in (ii)
(SSCE, August 1991)
13. In the first attempt, a long jumper took off from
the spring board with a speed of 8m/s at 30° to the
horizontal. He makes second attempt with the same
speed at 45° to the horizontal. Given that the
expression for the horizontal range of a projectile
is V2 Sinf where all the
g

symbols have their usual meanings, show that he
gains a distance of 0.8576m in his second atternpt.
(WASSCE, June 2001)
14. Aball thrown vertically upward reaches a maxi-
mum height at S0m above the level of projection.
Calculate (j) the time taken to reach the height (ii)
the speed of the throw (g = 10 m/s?) (WASSCE,
June 2002)
15{-A lead shot is projected from the ground level
Witha velocity y at an angle 0 to the horizontal.

"Venthe time t, for the lead shot toreach its maxi-
Mum height a5 ¢

t=Usin® where “g” is the acceleration of

g ;
free fal] dye to gravity. Show that the greatest height

reached by the body is h_ = U?Sin%0
aE

(WASSCE, June 2001)
16. Explain what is meant by acceleration of free
fall due to gravity g. (b) State two reasons why g
varies on the surface of the earth. A stone is pro-
jected upwards at an angle of 30° to the horizontal
from the top of a tower of height 100m and it hits
the ground at a point, Q. If the initial velocity of
projection is 100m/s, calculate the (1) maximum
height of the stone above the ground. (i1) time it
takes to reach this height (iii) time of flight (iv)
horizontal distance from the foot of the tower to
the point, Q (Neglect air resistance, take g =
10m/s? (SSCE, June 1995)
I'7. Astone is projected horizontally from the top
of a town with a speed of 5mvs. It lands on the
ground level at a horizontal distance of 20m from
the foot of the tower. Calculate the hei ght of the
tower (g = 10m/s?) (SSCE, June 1995)
18. What is a projectile? Give four examples of
projectile in everybody'’s life. (WASSCE, June
2000)
19.(a) Define horizontal range of projectile (b) The
horizontal range, R, of a projectile is given by the
equationR =U?Sin20

g
(1) What does 0 in the equation represent? (ii) For
what value of 6 would R be maximum. (WASSCE,
June 2002)
20. A particle starts from rest and moves with a
constant acceleration of 0.5m/s?. Calculate the time
taken by the particle to cover a distance of 25m.
[SSCE, June 1993]
21. How far will a body move in 4 seconds if
uniformly accelerated from rest at the rate of 2m/
s*] [SSCE, June 1993]
22. A body accelerates uniformly from rest at 2m/
s*. Calculate its velocity after travelling 9m. [SSCE,
June 1994]
23. A body moving with uniform acceleration a‘h:ui
two points (" 15,15) and (20,60) on the velocity-
time graph of its motion. Calculate a. [SSCE, Aug.
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1991]
24. A body accelerated uniformly fromres

rate of 3m/s? for 8 seconds. Calculate the distance
covered by the body during the acceleration.
[SSCE, June 1992]
25. A body cycles continously through a distance
of 10kmin 5 minutes. Calculate its average speed.
[SSCE, June 1995]
26. A car travelling at a uniform speed of 120kmh’’
passes two stations in 4mins. Calculate the dis-
tance between the two stations. [SSCE, June 1995]
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The above diagram illustrates the velocity-time
graph of the motion of a body. Calculate the total
distance covered by the body. [SSCE, June 1996)
28. A body accelerates from rest at 0.2m/s> for
one-fifth of aminute. Calculate the distance cov-
ered by the body. [SSCE, Nov 1998]
29. A bus travelling at 1 5m/s accelerates uniformly
at 4ms->. What is the distance covered in 10s.
[WASSCE, June 2000]
30. A body which is uniformly retarded comes to
restin 5s after travelling a distance of 10m. What
is its initial velocity? [NECO, 2002]
31. If body moving with a velocity of 3ms™! is
brought to rest by a constant force after travelling
15m. Calculate the retardation. [NECO, 2000]
32.0bjects falls freely from a height of 25m onto
the root of a building 5m high. Calculate the ve-
locity with which the object strikes the root.
[g::lOlT}/SZ] [SSCE, June 1997]
33. Anobjectis projected witha velocity of 100m/
s from the ground level at an angle O to tch v_ertical
if the total time of flight of the projectile is 10s,
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calculate O [g=10m/s*| [SSCE, June jq.
34. A ball is dropped from a hcighu,,-q;m
the ground. Calculate the velocity "flh,.rf :
before it strikes the ground [neglecy ui”; .
and take g=10m/s] [SSCE, June 1994 .
35.An orange fruitdrop to the groypg B
top of a tree 45m tall. How long doe . 11
reach the ground ? [g=10m/s?| [SSCE, Aug, |y
36. Aball is thrown upwards from the gn‘_},
with an initial velocity of 50m/s. Whatjs
time spent by the ball in the air. [g=| Unv'_sfngg
,June 1988
37.Astone is projected horizontally from .,
of a tower with a speed of 10m5-1. It langs ;.
horizontal distance of 20m from the foot oft.",l
tower. Calculate the height of the towg
[g=10m/s] [SSCE, Nov ‘98]
38. Astone of mass ().7kg is projected vertical,
upwards with a speed of 5Sm/s. Calculate the max:
mum height reached. [Take g=10m/s*and neglec
air resistance] [WASSCE, June | 999)
39. An object is projected with a velocity of 50m/
s from ground level at an angle O to the vertical.ll
_the total time of flight of the projectile is 5s, wha!
is the value_ of 07 [NECO, 2002]
;It{). Abody is projected horizon[auy with a veloc-
y of 40m/s from the op of a tower 160m abovt
the ground. Ca ) pe e
- Erounc. taleulate the: i) ime o 1y i dis
tance from l.hc foot of the lower, [p=] g )
41. Abulletis fired wig , Yolowo g= Om/sj
angl::a 0 to the horizonty] (2) Whag .}”OF 50ms ' atan
1$ the value 0 for

I
42. A body is projecteq h(::_‘:“'s?f [ NECO, 2001]
of a tower with a velogiy :ghl"‘“y from the top

the ground level at 5 horizg,. Ms L. It lands on

from the foot of the tow¢,. b iStance of 60m
the tower. [g=10,m/s) INEC Wate th height of
43.(a) Whatiis a trajectory, - 200> ]

with a velocity of 8my/s ,, "l-n Ab
dan



horizontal. Calculate the time of flight of the ball.
(=10m/s'|NECO, 2002]

42, A ball thrown vertically upward reaches a
maximum height of SOrq apove the level of
projection. Calculate the (i) time taken to reach
the maximum height, (ii) speed of the throw. [g=
10ms "] (WASSCE June, 2001)

45. A lead shot is projected from the ground leve]
with a velocity u atan angle 6 to the horizontal.
Given the time, t, for the lead shot to reach its
maximum heightast _ _usin®

[T &

where “g" is the acceleration of free fal] dye to

gravity, show that the greatest height reached by
the body is

WASSCE June 2001
ge of projectile. (b) The
rojectile is given by the

46(a) Define horizontal ran
horizontal range R of a P
equation R = u’sin20

o

o
(1) What does 6 in the €quation represent?
(11) For what value of 0 would

R be maximum?
(WASSCE June 2002)



on expansion. The glass near the wager
uneven expi 5 :
expands more than the onci n‘utmdc and since glass
is a bad conductor, the stress causes the glass o
crack.
2. In hot countries, you can hear cracking noise if
you are under a galvanized iron sheet. Because of
high intensity of heat, the iron €xpands and in the
cxlming, another crack is heard, which shows
contraction.
3. Toallow for expansion, £aps are left between
rail sections on a railway line. The ends are held in
line with fish plate, which are strips of metal blotted
to the end of the rail by slotted holes,
4.If the handle (i.e, an insulator) of a bi-metallic
strip is held and the meta] partis heated to a very
high temperature, we notice that the metal bends
inward with brass outside and iron inside because
brass has higher co-efficient of expansion
compared to iron. When the flame is removed and
the metal is allowed tocool, they regain their original
shape and size,
The bi-metallic strip is an instrument which is
made up of two metals, e.g. iron and steel, iron
andbrass of different linear expansion. It has a wide
application, For example, a bi-metallic stripis used
in thermostat,
A thermostat is a device which is made of bi-
Metallic strip to maintain the temperature of an
electrical system, e.g iron, water bath, oven, etc.

us, the bi-metallic strip is used to regulate
mperayre,

Revision exercise

L. Whatjg thermal expansion?

‘ate and describe three experiments
demOnslmting expansion in solid.
s linear expansivity of a solid?

- 8hlight three effects of expansion and their
-

If the I‘ine ivity of a copper rod is
ar expansivity of a copp
000001 K, calculate the expansion of 10m of
“Opper poq When heated from 10°C to 80°C r
i With side 100cm at 0°C is heate

"18. Anironrodofl

+14.A wire, 20 long,

100°C. If the side becomes 101cm long, find: (i)
the linear expansivity (ii) cubic expansivity '

7(i) What is meant by anomalous expanslf)n of
waler? (ii) Explain the statement “the linear
expansivity of a copper rod is 0.000017/k.

8. A brass and iron which are compounded are
straighten at room temperature. Draw how the
compounded strip would be after it is heated.

9. Distinguish between real and apparent cubic
expansivity of a liquid.

10.What s (i) real cubic expansivity (i) apparent
cubic expansivity?

11(a).What is meant by the statement, “the linear

expansivity of a solid is 1.0 x 10°k1? (SSCE June,
1989)

(b)(i) Describe an ex

arail line, If the lineare
10° k1, calculate the s
between successive b
€xpected is 40°C?

Xpansivity of steel is 1.0 X
afety gap that must be left
ars if the highest temperature

precautions that should

a liquid. (ii) State tx
results. (c)Adensity gl

be taken to ensure accural
.y ass bottle contains 44.25g of
a liquid at 0°C ang 42.02g at S0C, calculate the
real cubic eXpansivity of the liquid (linear expansivity
ofglass=1,0x 10% k1) (SSCE June, 1996)

. ength 30cm is heated through
50kelvin, Calculate its increase in length. (linear

eXpansivity of jrop — ¥ k1) (WASSCE
June, 2000, 2 x 10%k) (W,

is heated froma temperature
of 5°Cto 550, Ifthe change in length is 0.020m,
calculate the linear €Xpansivity of the wire. [SSCE,
Aug, 199]

liAbrassmd

is 2m long at a certain temperature.
Calcu]

Ate the linear expansion of the rod for a

43



temperature change of 100K [take the linear _expansivity. [SSCE, June, 1994] |
expansivity of brass as 1.8x10°K"'] [SSCE, June, 20. A solid material of volume, 100cm? is heateg

‘95] through a temperature difference of 40
¢ 16. The temperature of glass vessel containing Calculate the increase in the volume of the materig|

100cm’ of mercury is raised from 10°C to 100°C.  ifits linear expansivity is 2.0x 109K [SSCE, Jupe
Calculate the apparent cubic expansion of the 1997]

mercury. (real cubic expansiviy of mercury A21. Aniron rod of length 50m and at a temperature
=1.82x10K"! and cubic expansivity of mercury

of 60°C is heated to 70°C. Calculate its new length
=2.4x10°K") [SS CE, June, ‘95] [linear expansivity of iron=1.2x1 0K
& 17.The linear expansivity of a metal, P, is twice [WASSCE, June, 1999

that of another metal Q. When these metals are| 222 The cubic expansivity of mercury i 1.8x 1 04K ahd
heated through the same temperature change, their the linear expansivity of glass js 8x i gl
Increase }n.length is the same. Calculate the ratio Calculate the apparent expansivity of mercury in A

?f the ong61nal length of P to that of Q ?[SSCE, glass container. [WASSCE; June 2000] o

une, 1996] : R

A 18. A solid metal cube of side 10cm is heated from : %302 b;?i;: flzl;:re :I s;de\locm 18 heated through
- 10°Cto60°C. Ifthe linear expansivity of the metal : :

nsivity of brasg ig 2.0x10

. i : ; o,

18 1.2x10°K, calculate the increase in the volume. ZISOEWhat 1? y readng volume? INECO,
[SSCE, June, 1993] | ] ‘

) 19.Ametal rod of length 40.0cm at 20°C i heated ©;. . e it mefallic cube at 20°C
through a tempe £450 is 5.0cm. Given that the linear eXpansjv; ==

g Perature of 45°C. If the new length metal is4.0x 10°K", find the I ity of the

of the rod is 40.05cm, calculate its linear ait 1200(: [NECO 2,000] Yo Of the Cube

/
f
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temperature change of 100K [take the linear fexpansi\'ity. [SS L:‘E, J une. 1994] N
expansivity of brass as 1.8x10°K'] [SSCE.June. 320. A solid material of volu me, 100cm’ is heufed
93] through a temperature difference of 40°C,
¥ 16. The temperature of glass vessel containing  Calculate the increase in the volume of the material
100cm® of mercury is raised from 10°Cto 100°C.  ifiits linear expansivity is 2.0x10°K™! [SSCE. June
Calculate the apparent cubic expansion of the ¢ 1997]
mercury. (real cubic expansiviy of mercury Q21. Anironrod of length 50m and at a temperature
=1.32x10"K" and cubic expansivity of mercury o 60°C is heated to 70°C. Calculate its new length
=24x10°K") [SS CE. June, '95] [linear expansivity of iron=1.2x10K"]
& 17.The linear expansivity of a metal, P, is twice [WASSCE. June, 1999]
that of another metal Q. When these metals are{ 22 The cubic expansivity of mercury is 1.8x 10*K-' and
neated through the same temperature change. their the linear expansivity of glass is 8x 10K
Increase ?n.lengm is the same. Calculate the ratio Calculate the apparent expansivity of mercury ina
?f = g;%llml length of P to that of Q ? [SSCE, glass container. [WASSCE, June, 2000)
une, : .
* 18.A solid metal cube of side 10cmis heated from | %gb;?fﬁl:ﬁiggf ;‘:psfs\llv‘g“:)? ;Et;;ei Tg;u lg(;]
.1 PCo60°C. Ifthe lincar e.xpansivi.ty of the metal K, what is the increase in its volume? U;T.ECO
18 1.2x10°K", calculate the increase in the volume. ,nn» i ;
[SSCE. June, 1993} ;90.;216 length of a side of a metal];
) 19.Ametal rod of length 40.0cm at 20°C is heated e - IC Cube gt _’&)0‘(_‘_\_‘_

is 5.0cm. Given that the lineare i
through a temperature of 45°C. If the new length ;- XPansivity of the

! tal is4.0x10°K"!, find the vol :
of the rod is 40.05cm, calculate its linear ::el.?(}oc [NECO, 2000] Olume of the cube



