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Mechanics 5 — Forces: Solutions

Section 1
1. (a)a=41.7ms?(3sf),t=2.4s
(b)t=5s,5s=30m
(c)u=42ms? a=-3ms?
(d)v=14ms%t=10s

2. Initial speed = 8 ms™ and speed after one minute = 23 ms™
3. Usingu=10,v=-14.5and a = -g and then v? = u? + 2as, distance = 5.63 m (3sf)

4. Use the journey from A to B to set up one equation and the journey from A to C to set up
another (u and a being the same in both). So 110 = 10u + 50a and 690 = 30u + 450a, leading

to (a) Acceleration=1.2 ms? (b) Speed at B =17 ms™ (c) Time=40s
Section 2
, , v Y
1 () vertically downwards: 10g—X =104

X=10% 9.2 -10x4 =58 N v

(i) vertically upwards: x —‘gog = :Ega
X=10%x 9.8 +10x4 =138 N V'

(iil) vertically upwards: x —{og :‘6

X=10X% 9.8 :jg‘/t\:
Horizontally: Y =104=10x4=40 Ny

v

(iv) vertically downwwards: mg—20 = n«‘&?
9.8m —20 =4m
58m=20 v
m=3245Rg (2s.f)v

(V) vertically upwards: 136{ mg = n«{a
196— 9.8m =4m
13.8m =196V
m=14.2Rg (3sf) v

(3+3+5+4+4=19 marks)
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F=wma
40=2m
m =220
The value of m is 20. v/ (2 marks)
7
F =wma
T { eg T =e¥
—T=gX32
2 kg 2 g
7 :gxﬁ.g—ié =4
l The tension is 62.4 N. v~ (3 marks)
&9
© 7
F =ma
T ot
5g-—T =5x4
5 R *
i 7T =5%X9.8-20=29
l The tension is 29 N.
59
(L) Thepail s moving at constant speed, so the acceleration is zero.
v Y
7 15g—F=p
T 7T =15 X 3.2 = 1‘4‘7
15kg The tension (s 147 N.
l {3 +3 = 6 marks)
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5 Flrst stage: acceleration
P T = ‘7.57 v
209 -R =20X1.5
20 kg iiS R=20x 9.2 -20X1.5 =166
l The reaction force s 166N. v
209

Second stage: constant speed (so acceleration is zero)

v
R T 209-R =0
R=20% 9.2 =196
20 kg ,ﬁ ﬁ
l The reaction foree (s 196N.V
209

Thivd stage: retardation (L.e. negative acceleration)

= T F=ma
Y
R—20g=20x%1
20 Ry 1
» R=20x 9.2 +20x1 =216
l The reaction force is 216N,
209
(3 + 3 +3 =9 marks)
oooo Y
6 90 Rmh? = 20000 _ 25 ms?
2600
S =500 Yo =yt oge of
u=25 0=2524+2aX500
V=0 10004 = —625
A=t a=-0.625
0.625 =il
e P =2000X0.625 =1250

Pq—QOOO%
v=utat
0=25-0.625t v

' E=40
It takes 40 seconds to come to rest. v (9 marks)
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v v
@) XxX-2580=5x0

X =250N v

v v

(b) X -250 =5X2
X=200NVY

() s=2u=o,v=?a=2,t=05y
S =ut+ a2 v
2=05Xx0x052Y
a=16 v

X -250 = 5x16V

3 +3 + 6 = 12 marks)
X =330NVY ( e
(Total 60 Marks)
Secned 3
Question Scheme Marks
Number
@ (a) 162 = 202 —2xax24 = a= 3ms32 M1 A1
(2)
(b) v =202 - 2x3x%x30 M1 A1V
v = v2200or 148 m s Al
(3)
©) 03 =mx3 = m=01kg (® M1 A1
@)




