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" TASK A

Dimensional analysis (3 Scores) (0 Li‘ < (‘”35)
kpv®
g3
Dimensions: [p]=ML™3; [v]=LT"%; [g]=LT"?,~
ML x LT
(RHS] =[LHS] = MR ELT

pre =M &

* Hence the equation is dimensionally consistent. \/ ey

* From the formula, m « v®, Therefore a small incre\z?e’ in velocity, v of water
greatly increases mass, m of the stones carried. '

TASK B

Bridge equilibrium (4-marks) ( 0% <Sco &5)
£ icicis
tan9\=/: implies that 6 = 450

Sum of clockwise moments = Sum anti clockwise moments

100 X 2 + 300 x 3 = (Tsin45) X 4

T = 388.9087 N. \/
Since 388.9087 N >350 N, the rope snaps;

Reaction force at the \"“f)e/ “hinge:
Ry+ Tsinf = 100 + 300

Rx=Tcos459

But T=388.9087 and 8 = 45°
Rx=388.9087cos?°

Implies Ry=124.9447N.
Rx=274.999N

Resultant reaction, R = VRX2 + RY?; /

R = /(274.999)2 + (124.9447)?
R = 302.0524N ; this goes beyond 300N. Henée thexope breaks

Direction of reaction at the hinge;

e 124.9447
T 274999 ; implies a = 24.40/

Direction is N65.6°E Or 24.49 above the positive horizontal (X) axis.

Judgement: Basing on the conclusions made, the rope breaks in either case.
Therefore the bridge is not stable and will fall. \/
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f sk C
I' Toolbox (5-marks)- ( OU £ ore()

Resultant force; Fr /
LFx=(5 + 25c05709=30c0s509-20c0s609) = —15.7331N

LFy=(0 + 255in70°430sin500—-20sin60°) = 29.1531N /

Resultant force, Fr= v/(—15.7331)2 4 (29.1531)2 = 33.1275N.

33.1275
Acceleration= 6 _5'5213ms'2. ‘/

Since magnitude of acceleration exceeds 5.0 \1}!", the box comes out of the mud.

Motorcycle case (4 marks)
50km/h = 13.8889m/s

At the instant the van meets the motorcycle;

Sk 1 ;
S1=13.8889¢ also §*~ Oxt+7x2.8t v/

At catch up, S1=S2

Implies; 13\‘%% =05 % 2.8t%,
t=9.9206 s. (this is the time at catchup)
distance travelled by the motorcycle at catchup = 13.8889 x 9.9206 = 137.7862m

Speed of motorist: v=u+at = v =0+ 2.8 X 9.9206 =‘7{777 m/s =100 km/h.
Therefore it exceeds the 80 km/h limit.
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