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Chapter review 7

1 a Finding the components of P along each axis:

R(—>):P.=12co0s70° +10sin 75° 12N
R(T): P, =125in70" —10cos 75°
P
tang = =

X

tan g = 12870 Z10€0STS ) 6319
12cos70° +10sin 75°

0=32.261.. 1ON
The angle 8 is 32.3° (to 3 s.f.).

b Using Pythagoras’ theorem:
P2 =13x2 +]3y2
2 ° . 0 \2 . o 0 \2
P =(12cos70 +10sin 75 ) +(l2sm70 —10cos75 )
P=+26491...=16.276...
P has a magnitude of 16.3 N (3 s.f.).
2 a R('\):
W cos@ =40sin30° +30sin 45°
R(./):
30cos45 +Wsin@ =40cos30°
Wsin@ =40cos30° —30cos45°

Wsin@ 40cos30° —30cos45’

Wecos® 40sin30° +30sin45°

2073 -15V2
20+1542

0 =18.046...
The angle 8 is 18.0° (to 3 s.1.).

tan@ = =0.3528]1...

b Using Pythagoras’ theorem, |[W/|* is the sum of the squares of the two components.

W= (20\/5—15&)2 +(20+15\/5)2
W =J1878.8... = 43.345...

The weight of the particle is 43.3 N (3 s.f.).
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3 Resolving horizontally:
T, cos20° =T, cos10’
T} cos 20"
=1 1
cos10° @ 35gN
Resolving vertically:

T sin20°+7,sin10° =55¢g (2)

1, cos 20°

o

Substituting 7, = from (1) into (2):

7, c0s20" xsin10°
cos 10’
T, (sin20” +cos20° tan10") =55¢g

1, sin20° +

=55¢g

55x%9.8

v sin 20° +c0s 20° tan 10°
Subsituting this value of 7; into (1):

T, - cos20° x1061.6... ~1012.9. .

cos10°
The tensions in the two parts of the rope are 1062 N and 1013 N (nearest whole number).

=1061.6...

4 a For the 2 kg particle
R(7)
r-2g=0
~nT=2g

For the 5 kg particle:
R(7)
T+ Fcosf@—-5gsmO=0
S Fcos@=5gsimf—-T

As T=2g, cosé’=% and sin6’=%

4_5ox3_
F><5 5g><5 2g
F=gx>
..F-gx4

_38
T4
=12 2 s.f)

b R(\)
R—Fsm@-5gcosf=0
SR =Fsin@+5gcosf

_(5,.3 4
_(4gxs)+(5gxs)
_19
= 4g

=47 (2 5.£)
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4 ¢ F will be smaller

5 a Resolving vertically:
Tcos20"=Tcos70°+2¢g
T(cos20° —cos70")=2g

2x9.8

0820 —cos 70°
The tension in the string, to two significant figures, is 33 N.

=32.793...

2gN

b Resolving horizontally:
P=Tsin20" +Tsin 70"

P =(sin20" +sin70°)x32.793...

P=42.032...
The value of Pis 42 N (2 s.f.).

6 Res('\) R =mgcosd
When the box is on the point of slipping
Res(/') HUR =mgsinf \
UR _mg sin @ IR
R mgcosf
M =tand

@ =tan"' i as required )

mg

7 Assuming that force is applied so that it acts in a downwards direction:

Res(T) R= mg+%mgsin¢9

R
Res(—) %mgcosH:F T

Particle remains stationary so F< R
mg cos 6

l 0
5 mg lmgsin&
mg cos 0 3
i 1
S(mg + gmg sin 6’)

cosd

A™

UR >

> . as required
5+siné
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8 Assuming that force is applied so that it acts in an upwards direction:
Res(T) R+5sinf=5g
R=5g—-5sinf
If particle is on the point of slipping
Res(—) 5cosf = uR
Therefore, /

_ 5cosd MR 6
"= 5g—5sind
cosé

=—7
g—sinf 0

Since @ =tan™ (?j

tan¢9=i
3

——® kg

SN

A

oy €—]

sin0=%and cosc§’=é 4

Substituting into (1) gives
_ cosd ;
# g—sinf

=— asrequired
15 d
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9 If the system is stationary
Form
Res(T) T =mg R .
For M T
Res(/‘) T =Mgsiné
mg = Mgsin6 m
m .
H=sm0 ] Mg m¢g

Since @ =tan™ S
12

tanH:i
12

) 5
sinf =— 13
13

Therefore

m_> as required g
M 13
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