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I(a)

1(b)

M2

Solution

2
EE = %x ’1"7 A=625, x=(+/-)0.1, [=0.2

2
ppo 1, 625%0:1
2" 02
EE = 15.625 (J)

KE = %x 0-8v> (= 0.4
WD by resistance = 46 x 0.1 (=4.6)

Work-energy Principle
%0.8# +46 x 0.1 = 15.625

0.4°=15.625-4.6
0.4%=11.025

/11-025
Vv =
0-4

v=75.25 (ms™)

© WIEC CBAC Ltd.

Mark

Ml

Al

Bl
Bl

Ml
Al

Al

Notes

3 terms, no PE.

FT their EE
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2(a)

(b)

2(c)

Solution
F—R =ma
302~ 150 = 5a
6r>-30 = a
@ _ 6t~ —30
dt
24 = % -30
1t

6
1_2 = 54

1
t=—

3

Integrate w.r.t. ¢
v=-6f"=30 (+ C)
t= l, v=18

3
18=-18—-10+C
C=46
v=-61'—30r +46

Whenv=10

10:-? - 30t + 46

52 —6t+1=0

Gt-D@E-1) =0
t=l,1
5
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used, F and R opposing.

Answer given

Ft (a) if same form

cao, accept 0.3.

Increase in powers

recognition of quadratic
Some attempt to solve.

cao



Q Solution

3(a) T= f, P =90x1000, v=4.8
v

90 x 1000
4.8
T = 18750

T=

N2L

T — mgsina - R = ma
18750 — 4000x9.8 x % - R = 4000x1.2

R =18750 — 1600 — 4800
R =12350 (N)

3(b) N2L witha=0
e 90 x 1000
1%
T- 1600 — 12800 = 0
v=6.25ms"
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si

si

dim correct, all forces
T, R opposing.
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all forces.

si



4(a)

4(b)

4(c)

Solution

r=p+1tv
ra=0CB-ni+G+20j+20+0k
rpg=(-2+30Ni+(x-40j+ 15+ 2k

Irp-Iyq =
(-5+4i+(x-5-6nj+(-5+1k

ABZ:x2+yz+z2
AB* = (-5 + 40 + (x = 5 -61)% + (-5 + 1)*

Differentiate

2
dAB = 2(-5+40N@4) + 2(x — 5 -61)(-6)
+2(-5+1)(1)
40+ 32t -12x+ 60+ 72t —-10+2¢t=0
106¢ + 10 = 12x
Whent=5
x=45
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used

ft (a) similar expressions.
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powers reduced

equating to 0.
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5(a)

5(b)

5(c)

Solution
42 1
Ug = ﬁ =1681ms )

s=uyt+0.5a, s =3, 1=2.5, a=(+)9.8
3 =2.5uy—4.9x2.5°
uy = 13.45 (ms™h)

vy =uy+ at, uy=13.45, a = (£)9.8, t=2.5
vyw=1345-98x2.5

vy=-11.05

magnitude of vel = w/u,f + vV2

= 20.11 (ms™)

11-05
O:tan'l 16-8

0 = 33.33° (below horizontal)

s=ut +0.5ar’, s =0, u=13.45, a=(+)9.8
0=13.45t—4.9¢

t=2.7449

Distance = 2.7449 x 16.8

Distance = 46.11

Required distance =46.11 —42 =4.11 (m)
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cao, accept 13.4, 13.5.
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Q Solution Mark Notes

6(a) a= % M1 differentiation attempted.
t
Vectors required.
a = 8cos2ti - 75sin5t j Al
3z . . o
Att= - (a =-8i+75j) ml substitution of 7.
Magnitude of force = 3x {8 +75% M1 or F = 3(-8i + 75j)
= 226.28 (N) Al cao
6(b) r= I4sin 2t i+ 15cos5¢ j dt M1  integration attempted
r = -2cos2t i+ 3sin5t j (+ ¢) Al
Atr=0,
2i+3j=-2i+c ml
c=3j Al

r = -2cos2t i + 3sin5t j + 3j

6(c) Particle crosses the y-axis when

-2c0s2t =0 M1
2t="2
2
t= z Al cao
4
Distance from origin = 3sin(5x %) +3 ml substitute ¢ into r
=0.88 (m) Al cao
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7(a)

Solution

Conservation of energy
0.5m(4u)* = mg(2l) + 0.5mu’
16u* = 4gl + u*

, 4

u =—gl
15°

7(b)(1) Conservation of energy
0.5m(4u)* = 0.5mv* + mgl(1 - cosO)

Vv = 16u* — 2gl + 2glcosd

, 34
v = —gl + 2glcosO
158 8

N2L towards centre of circle

2
my

T - mgcosO =

4
T= T—Smg + 3mgcosO

T = nl@_;g (34+ 45c0s0)

34

7(b)(ii)when T=0, cos 6 = — —

45
06=139.1°
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convincing

If M1s gained, substitute
for v°.

any correct form

putting 7=01in acos £ b

Ft cos = a, a<0.



