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ANSWERS

1.1 SECTION REVIEW Say

REMEMBERING 1
1 Tip-to-tail; parallelogram
2 Careful scale drawing and measurement using ruler and
protractor. Scale: 1 cmto 10m
3 a Magnitude increases
b Magnitude decreases
¢ Change of direction
La A = |Z| cost; 4, = |Z| sin 0; O relative to positive x-axis R=121m,58°
A
b §=tan”" [—yJ
A)(
UNDERSTANDING > X
5 Tip-to-tail addition produces a triangle - resultant completes b y
the triangle from tail of first addend to tip of second addend; a
parallelogram addition produces a parallelogram: both tails
. o Scale: Tcm to 5m
start at same point — resultant is diagonal from start to
completion of parallelogram; both methods require careful
measurements using ruler and protractor.
6 Subtraction is the addition of the negative. ho
@ 7 Without a consistent scale, resultant length and angle cannot (#1m) 30m
be measured correctly.
T (=1°
8 All triangles used in calculations must be right-angled. ) 45°
APPLYING 300 10m
~ o~ - > X
9aC=A+B
. - 6ay
b C=B-A4 A
c A=C-B
d C=24+3B
ANALYSING
10a R, =P +Q:R =P +Q,
b R, =P, -Q:R,=P,-Q,
¢ R, =2P,-3Q,:R, =2P,-3Q,
1.2 SECTION REVIEW
REMEMBERING > X

1 See pages 10-11 Scale: Tcm represents 1000 N

2 See pages 11-12
3 See pages 12-13

UNDERSTANDING
4 See Figure 1.1.6, page 9
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Scale: 1cm represents 50 N

ANALYSING
7 a R, =24 —B,

R, = 2%x15ms™ X c0s30° — 25ms”! X cos60°

R, = 1248ms™"

R,=24,-B,

R, = 2x15ms ' Xsin30° - 25ms™' X sin60°
_ - -1

R, = 665ms

R=R}+R}

R= \/(13.48ms“I )2 + ( “665ms™ )2

R=15ms™

R
0= tan_l[—y]
R}C
“6.65ms™
0 =tan" 4ml
13.48ms™
0="263°
0 = 360° — 26.3°
0 = 334°
b R, =24, —B,
R, =2 x 35N X cos120° — 25N X cos45°
R, = 527N
Ry = 2Ay —By
R}, =2 X 35N xsin120° — 25N X sin45°
Ry =429N

R=\|R}+R,

R= \/(*52.71\1)2 +(429N)
R=68N

R
0= tanl(—yj
RX

0 tan-! [ 229N
“52.7N

6 ="392°
6 = 180° — 39.2°
0 =141°
8 a
i N
! 20 N (+ve)
' 20N *
s NG
s s \
5 E (+ve)
— SRJ30 :
W(—ve) \ 20N!
v

S(—ve)
Scale: 1 cm represents 5N

Take north and east as positive:
R)C = PX + Qx

R, =20N X cos30°+ ~50N X cos30°
R, ="26N

R, =P, +Q,

R, = 20N xsin30° + 50N X sin30°
R, =15N

R=\R:+R,

R=("26N) +(15N)’
R=30N

0 =tan" (—yJ
R
5N
O=tan"'| —
26 N

0="30°
=300°

0

true

b

S (—ve)
Scale: 1 cm represents 50 N
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Take north and west as positive:

B.X = P.X +QX

R, = 300N X cos60° + 450N X cos 30°
R, =540N

R, =P +Q

R, = 300N x sin60° + ~450N X sin 30°
R, =348N

R=R+R,

B =\(540N)’ +(348N)’
R=54IN

R
0 =tan™ [—y]
R}C

e:um4[fﬁﬁj

541N
0=37°
= N86°W

CHAPTER REVIEW QUESTIONS

DETAIL QUESTIONS

1 a Distance and time (speed and acceleration are derived

from distance and time)

b Mass, distance and time (speed and acceleration, hence
force, work-energy, impulse-momentum are derived from
distance and time combined with the effect of mass)

2 Kinematics: velocity (change of displacement) and (vector)

acceleration (change of velocity)

Dynamics: the sum of forces in different directions causes
acceleration.

3 Motion can be resolved into rectangular components. These

are independent of each other.

CATEGORY QUESTIONS

4 a Use a Cartesian grid. Tip-to-tail (direct addition) is

simplest; parallelogram (easier to place addends but must
produce tip-to-tail construction); method of components
(use tip-to-tail or parallelogram on axis system, then add
resolutes — diagram can become quite complex)

b R=C-2D
R =(50m,20°) -2 x (30m, 50°)
R=(50m,20°)+2x(30m,50°)
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4 Tip-to-tail

R=30m,74°
(£1Tm) (%2°

Scale: Tcm represents 10 m

Use trigonometrical ratios to find x- and y-resolutes, add
corresponding resolutes to find x- and y-components of
the resultant; use Pythagoras to calculate magnitude; use
trigonometry to find angle.

F=C-2D

R =(50m,20°)—2x(30m,50°)

R=(50m,20°)+2x("30m,50°)

R, =C,—2D,
R, =50m X c0s20°+ ~60m X cos50°
R, =842m

R, =C,+Q,

Ry =50m X sin20° + ~60m X sin50°

R, = “289m

R=\R:+R}
R= \/(8.42m)2 +("289m)’
R=30m

The calculational method is more likely to be accurate.
Where the number of significant figures in the data exceeds
the number of significant figures it is possible to draw using
aruler and protractor.

348 ANSWERS 9780170412575

14/08/18 3:55 PM‘ ‘



ELABORATION QUESTIONS

5 By scale drawing:

Av=(Q21£1)ms™!

~20m s~ ', N50°E

N S32°W
A
AR
58°
32°
10kmh~! >
W] 140
v
S
then:
Av
aav:E
_(21+1)ms™
v 25s

a,, =(084+004)ms™

@ 6aV=ﬂ
T

27
r==2
_ 2nX10m
42ms™!
T=15ms "
b y
A
“42ms”!
v ‘Aﬂ =32m 571
Av
ca,=—
v
32ms!

a. ="
“ 15ms™!
8s

_ -2
a,, =17ms

EVIDENCE QUESTIONS
7 a Student answers will vary.
b Student answers will vary.

8 Student answers will vary.

END-OF-CHAPTER EXAM
1B

2 C

3 A

4 C

5D

6 Rectangular

7 Positive

8 Add x-components of the addends; add y-components of the

addends
9 Magnitude X 4 and direction reversed
10

S
Scale: 1 cm represents 5 cm

11 a @ =gsin6
a =98ms ™ Xsin30°
aq =49ms™
b a, =gcos@
a, =9.8ms™> X cos30°

a, =85ms™
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L Y T[] ® CH T |

12 NT CHAPTER 2: PROJECTILE MOTION
___________________ 124 2.1 SECTION REVIEW
CONg = 186msT A REMEMBERING
' 312° true. vy = 10./ms 52" True )
' 1 a See Figure 2.1.1, page 20
\ b u, = Mcose; u, = Msine
2 o 34 s\e 00° — 3° 2 See key formula boxes, pages 20-1
R — : R > E
138 88 \og° / UNDERSTANDING
3 Field lines are approximately parallel; over relatively small
o vertical distances the differences in |g | are negligible.
' -7 Scale: 1 division
! represents 2ms™! 4 Perpendicular resolutes have no component in the direction
' of parallel resolutes.
foie - 14.1
APPLYING
SVV
5 a Horizontal component: u, =17 ms~; vertical component:
- Ax - 1 - -1
13 Vay = ~ =kXAx, k= v = scalar multiplier 4y =10ms
b Horizontal component: z, = 11ms™; vertical component:
14 a P(20m, NO°E); P(20m, N45°E) B
u, =11ms
b N 7
4 ¢ Horizontal component: uz, =1.2 ms™'; vertical component:
u, = 2.1ms™
6 a |Pmp| =u, =|ﬁ| cos ; horizontal
|§mp| =12ms ' X cos70°
W « 5 » E - B
® 225" | \gop |Viop| = 4.1ms™" ®
Ad=153m b 98ms>
£22.5°S - . »
¢ y=40mu, = |u| sin@ =12ms~ Xsin70°=113ms ;
“20m,N o 4 _ )
20m, N45°E v, =0ms ;g="98ms ;t="?
_1 o
y= 5 g +uyt
> 49t* —113t+40=0
_Ad_153m _ _
Vo= Rg T 25 T /05mS __us, J1137 —4x49x 40
Scale: 1 cm represents 5 m 2x49 2x49
N t=115%0.71s
c
4 t=044sand 19s
= -
0ms > - |u|2sin29
RA =T
8
2
i (300ms™) sin(2 x 35°)
< , R= -
W < » E 98ms2
15ms! R =28629m = 8.6km
ANALYSING
Av=106ms"" ¢ 8 suvat uses slightly different symbols and are written in a
‘ “10ms~! different order. When the order of terms are aligned, the
S equations are of the same form.
Av _106ms™! , _ 15l ein g = 1 cin 60°
=SV _EPs - 9 y=25m;u, =|u|sin@ = usin60°;
G = 7, 205 53ms Y 3% | |
— -l 2.._9
Scale: 1 cm represents 2.5 m s~ vy =0ms 5 g="98ms 7=
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