Year 2 Applied Chapter 7: Dynamics and Friction — Exam Questions (Answers)

QL.

(a) R =mgcos40 Bl

Useof F = uR Bl
mgsind0 - F = ma MI1Al
ace=2.55 ms)or2.5 (ms”) Al
(&)
() | vi=u'+2as=2xax3 SpeedatBis3.9(ms”)or39(ms?) g )
Q2.

@) R = mgcosa Bl
Resolve parallel to the plane M1
-F-mgsma = - 0.8mg Al
F=uR M1
Produce an equation in x only and solve for u M1

1
i B
A 2 Al
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(b) Compare u mgcosa with mgsina M1

Deduce an appropnate conclusion Al ft




Q3.

0.8gsin@~F=0.%a M1 A1 A1
F=3R seen 81
R=05gcos0 M1 AT
Use of sin@= 3 or cos@= 4 or decimal equiv or decimal angle e.g 53.1° or $3° | g,
3g 2 2
a--;—o:S.SSms or S9ms DM1 A1
(9]
Q4.
. R
a
Perpendicular to the slope: R=2.Tgcos40+15¢c0540 M1A2
= 31.8 (N)or 32 (N) Al
(4)
b Parallel to the slope: F=2.7gsin40-15cos50  (F =7.366..) MIA2
Use of F = uR Ml
= 2.7gsmn40-15cos50 ~0.23 or 0.232 Al
R (5)
c Component of wt parallel to slope = 2.7gsin40° (=17.0) B1
F._ =0232x2.7xgxcos40°=4.7... (N) s
17.0 > 4.70so0 the particle moves Al



Q5.

(a)

(b)

<)

R+ 36510 30° = 45 c0s 30°
R=159. 16

Useof F, = uR
36¢0530" = F + 4g :in 30°
_ 3600530°~4gsin30°

0726
R

073

H

After force 15 removed
R =4gcos30°

~pdgcos 30" ~4gsmn 30° = 4a
0-(-—)"“...

Veuw+ldas = 0 =16 -2x1106 . xs
16°

“Sxitge 116 (m)
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Q6.

(a) s=ur+-12-at’ = 2.7=-12-a><9

a=06 (m s")
(®)

% R=08gcos30°(~6.79)
Use of F = uR
¥ 08gsin30°-uR=08xa
(0.8g s1n30°~ 110.8g cos30° = 0.8x0.6)
u=051 accept 0.507

(©)

T Rcos30°= uRcos60°+0.8g
(R~1238)
= X =Rsin30°+ 4R sin 60°
Solving for X, X ~12 accept 12.0
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