MOTION, FORCES AND PROJECTILES - CHAPTER REVIEW

1 A car is moving at a speed of 100km h™" and a truck is moving at 90km h™ in the opposite direction.
The relative velocity of the car with respect to the truck is:
A 10kmh™ in the direction of the truck B 10kmh™ in the direction of the car
C 190kmh™ in the direction of the truck D 190kmh™ in the direction of the car

m

2 On his way home from training, Mitch walks along three streets. He walks 150 m north, 300 m east and 250m
north. The magnitude of Mitch’s resultant displacement is:
A 200m B 400m 500m D 700m

A2 - 3007 + (I.S'O -l-?_SO)Z: 2 50,000

L, A= S0om Kw‘am&@

3 Three forces are acting simultaneously in the same plane on an object. The resultant force is F = 520N due
east. Which of the following combinations of forces will give this resultant force?

A F,=350N west, F,=270N cast, F, = 440N west . T Mirech:

B F =350N ecast, F,=270N west, F;=440N ecast 'EO~0+ % w"’ TMKW'

C F,=350N east, F, =270N west, F; = 440 N west \UUT_ (O\?OR\Q

D F,=350N west, F, = 270N east, F, = 440N cast S20N .
). —

~

[A) (o 3504270 —HO = _20N (W) N

» 350 -230 +440 = 520N (Eul') YES.
@ L 350 - 290 —kkd = —360N (k) ND
D) b

_25D +230 +440 = 360N [Euf) '50)
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MOTION, FORCES AND PROJECTILES - CHAPTER REVIEW

4 A soccer ball is struck with a force of 420N in the direction N22°E. The northerly and easterly components of
this force are F, and F, respectively. The magnitudes of these forces are:
A F=8N,F,=41IN B F=41IN,F,=87N

G L=I57R.G=30N D F=38N,F=157N

" 4D N
fouzmtl  ampost G 020 an 22 < ISTN

bResd W 40 w22 =38N
S D)

@ 5 Forces are acting on an object. Calculate the resultant force acting on the object for each of the following:
(@) F,=250N north, F, = 450N south, F;= 125N north (b) F,=100N east, F, = 100N south

YFFZ )50 bS0+125 = ~T5 a0 TSN Seukk

YZF- T + 17

16D
v
st VL x 100 Newfon in Fo o f?
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MOTION, FORCES AND PROJECTILES - CHAPTER REVIEW

6 A particle of mass 50kg is suspended by two strings attached to two points in the same horizontal plane.
If the two strings each make angles of 30° respectively to the horizontal, find the magnitude of the tension in

cach string, in newtons, given that sin30° = 3

30

1)
t
.-l-\

30°

500N

w;jﬁfzsouo:soom. omming 3=;0M-

T wkad equill b a% [ chn_/a Y b&zo,«o/i-e.
5(50:!—;‘0,{»30 + |F i 20
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7 Jaide paddles her canoe in a direction perpendicular to the riverbanks. The river is 120 m wide. The canoe’s
speed in this direction is 1.5ms™. The water in the river is flowing at 0.8 ms™ and you can assume that the
riverbanks are parallel straight lines.

(@) Calculate the velocity of the canoe relative to the bank. Give the angle correct to two decimal places.

(b) At what distance, in the direction downstream from the starting point, will Jaide get to the other
riverbank?

(c) Calculate Jaide's final displacement from the starting point.

(d) Jake is going to cross the river in another canoe. He can paddle at the speed of 1.8ms™ relative to the
water’s flow. At what direction should Jake row to get to the same end-point as Jaide, and how much time
will this take?

6) y2-0.8%+ 1.5

vy V= L wa! 08wma”
8 3

Nk foub =15 w §=6(95" Vg |5we” R
0.8

D i fobe R 20 = 800 fo gt to Ko often side

|.5 ‘ ‘ )
S wouldd Rose frowelbd doun o\wwg Rot {‘uw&/ 80 xdifﬂ;,ii“:_

0w

) Fua difsneak - J i+ bo* = 126m
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8 A particle is projected with a velocity whose horizontal and vertical components are 6ms™ and 4ms™
respectively. Use g=10m s~
(@) Draw a diagram to show this information. (b) What is the angle of projection?
(c) Find expressions for v(r) and r(t). (d) Find the greatest height reached.
(e) Find the horizontal range.

JS) fon & = & :_é_ c 0-233.69°

<6 .
9 \4[9)=6'C+4&" ]L Ema
W= —3@ +C ob t=0 V0)=€T +47.
HmV(k)z—th(}’wLéT—v%é [9t+4](}+6p

Q) ’RO_ WAQ M}Lm A%,Qg_d \,ﬁm 3—_—,0/ Le.
CSttrbE 0, Rk ccwa oF el too or b 4/t
At =084, x(08) = 6x08 = £.8 m

Section 4 - Page 5 of 8
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9 A cricketer hits a cricket ball off the ground towards a fielder who is 65 m away. The ball readus a maximum
height of 4.9 m and the horizontal component of the velocity is 28ms™. Use g=9.8ms™.
(a) Find expressions for v(t) and r(t).
(b) How much time does it take for the ball to reach its greatest height?
(c) How far has the ball travelled horizontally when it has descended to a height of 1.3 m?
(d) Find the constant speed with which the fielder must run forward, starting at the instant the ball is hit, in

order to catch the ball at a height of 1.3 m above the ground. d T
T

) Bl
V({’):—gtI+C ¢ M Mm ‘l-\ﬂ\v
At t=0 70):28'C+Q;J‘ T 28w 65~L ’ X
- VI :-—9 Trast+ kP = = 28T + [k -gth':zgprlﬁ-wqﬁ

o TH) = 28£ T [Rt Lot'| 7 +1<
A k=0, TH=C , » K=8 S T= zgtu[ﬁt_l;t]d

o £ a Hon 5 e oo : ax&-zixﬂ-Sx(_@_g)=4.q

9.8 19 &1‘18% ‘iﬁv g
z - = i = = 0([ =) =c]. .
fos : }.48 lHS]

SOT/Z{' 28T + 98] t]() wd 1= ZStLH‘[M 9¢] T
MW S o o 31__ | ».
93-l3 w&mtl‘lé? 4 ].-. .2 e 4t +98E-1320
A5 E= -8Rt _ 18574

2 x (-49)
hou, o Kb time, (1857) - 28x(85% = 5 m

)Som dor  mul Aww/6552 Bw im 1.85%,
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10 A particle is projected from a point 15m above honzomal ground. At its highest point it just clears the top of a
wall 26.25m high and 30 m away. Use g = 10ms™

(@ Draw a diagram to show this information. (b) Find expressions for v(t) and r(l) e 26.2 L T
(c) Find the speed and the angle of projection of the particle. .- Tt
4 : h
. v .- h

b) T= g7 = -0 1
A +oo, VO =V THe] 3 \

P

30m

So W)=\, T + [ho—l0t] z
T - Vot T+ [\/t—Etzja Jf
AN f-o 1) = 5y Ao K=15]
TVt T+ [»jt 5t2+153; )
S (ab= Vet _ -T/;
_ _5E2 415 Wy L _5x5 415
3({') = V»Dt St 3 y v% szo )
— Vg, % Vyo AR
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%?m w Mo 2=30 /5—2625' \710 100

o k50 _22.3 o Vi = 20 ma”!
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) Spd = J15%+ 207 = 25w -
\/0 ___,_5__:;%_ 20 8’2’56.87
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11 A tennis ball is struck with a force of 300N in the direction S40°W. The southerly and westerly wmponcms of
this force are F, and F, respectively. The magnitudes of these forces are:
A F =230N,F,=230N B F=193N,F,=230N
C E=230N,F,=193N D E=150N, F,=260N
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