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(@)
a+b=(3+1)i+(4-2)
0 =4i+2j
(b)
a—-b=(3-1)i+(4-(-2))j
0 =2i+ 6j
(©)
2a+3b=(6+3)i+(8—-6)j

0 = 9i + 2j
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Question 2 — Worked Solution

(@)

Iv| =52+ (—12)% =25 + 144 =169
0=13ms!

(b) Bearing

The vector (5i — 12j) has a positive i-component (east) and negative j-component (south). This
lies in the SE quadrant.

Angle east of south = arctan(y) =22.6°

OBearing =180° —22.6°=157.4°
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Question 3 — Worked Solution

(@)
R=F1+F2=(2+4)i+(5_1)j
O=(6i+4j) N

(b)

IR|=V62+42=v36+16 =V52 =v4x13
0=2V13 N
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Question 4 — Worked Solution

F1+F,+F3=R
Fz=R-F;-F;

= (5i + 7j) — (3i — 2j) — (i + 4j)
=(5-3+4+1)i+(7+2-4)j

OF3 = (3i + 5j) N
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(@)

|8i — 6j| = V64 + 36 =100 =10
A1 qi s\ _4s _ 3:
Du=1(8i—6j)=zi—%]

(b)

F=15x G =15(2i-2j)

0 =(12i - 9j) N
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Question 6 — Worked Solution

For equilibrium: F1+F2+F3=0
F3=—(F1+F2)=—((5-3)i+(2 +1)j)

OF3=(-2i—-3j) N
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Question 7 — Worked Solution

r(t) =ro + tv
r(4) =(3i—j) + 4(2i + 5j)
= (31—j) + (8i+ 20j)

0 =(11i + 19§) m
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Question 8 — Worked Solution

(a)
v =FB)=r0) _ (9i-2)—(-i+3) _ 10i-5]
- 5 - 5 R
O0=QRi—-j)ms!
(b)

v|=V22+(-1)2=V5
0=224ms!

(c) Bearing
Velocity (2i —j): east component = 2, south component = 1.

Angle east of north = 90° — arctan(3) =90° — 26.6°

[0 Bearing = 063° (to nearest degree)
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Question 9 — Worked Solution

(a)
Set position vectors equal:

(2 + 3t)i + (1 + 2t)j = (8 + t)i + (=5 + 4t)j
i-components: 2+3t=8+t 0 2t=6 O t=3
j-components: 1+2(3) =7 and -5+4(3)=7 [ consistent 0

Particles meet att =3 s.
(b)
r=(R2+3x3)i+(1+2x3)j=11i+7j

O Position vector = (11i+ 7j) m
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Question 10 — Worked Solution

(@)

R=(6-2)i+(9+3)j=(4i+12j) N

IR| =V16+ 144 =160 =vV16 x 10
0 =4vV10 N

(b)
_ R _4i+12j
a=5=—
—_ (45 = -2
0= (3i+4j)ms
s %%k kK& Join students already acing their iAL exams.
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Question 11 — Worked Solution

Position of Aatt = 2:

ra = (10i + 5j) + 2(3i + 4j) = (16i + 13j) km
Position of B at t = 2:

rg = (25i — 3j) + 2(i + 6j) = (27i + 9j) km
Displacement A to B:

rg —rap=(11i — 4j) km

Irg —ra| =v121+16 = V137

ODistance=Vv137 =11.7 km
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(a)

_v—u _ (Bi+9j)—(-3i+j) _ 8i+8j
a="—+—= 7 7
0 =(2i+2J) ms?

(b)

IF|=mla|=2V22+22=2V8 =42
0 =5.66N
(c)
r=ut+3at? = (=3i+j)(4) + 1(2i + 2j)(16)
= (—12i + 4j) + (16i + 16j)

0 = (4i +20j) m
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At time t: Ais at (pti + 6tj), B is at ((14-2t)i + qtj).
(a)
For collision, j-components must be equal:
6t=qt > g=6 (t=0)
0g==6
(b)
Using i-components att = 2:
2p=14-2(2)=10 = p=5
Op=5
(©)
Att=2: ra=5(2)i+6(2)j

0 =(10i + 12j) m
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(a)
a=% _ 8i-ﬂ|r—8j
0 = (2i +2j) m s2
(b)

u=0(atrest),t=5s:

v=u+at=(2i+2j) x5=(10i+10j) ms~!

lv|=v100 + 100 =200 =10v2
0=14.1ms™!
)
r=ro+ut+1at? = (2i- 3j)+1(2i +2j)(25)
= (2i — 3j) + (25i + 25j)

0 =(27i +22j) m
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Question 15 — Worked Solution

(@)
d; = (4i+ 3j) x 10 = (40i+ 30j) m
d; =(-2i+6j) x6=(-12i+ 36j) m
Total displacement = d; + dz = (28i + 66j)

0 =(28i+66j) m

(b)

Distance = V282 + 662 = V784 + 4356 = V5140

0 =717 m(3s.f.)

(c)

total displacement __ 28i + 66j

Average velocity = — = = —5

O=(Zi+2j)ms?
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