PHYSICS 12
NAME:

Torque and Equilibrium Review

.1. A uniform ladder leans against a frictionless wall as shown. Draw a free body diagram for it.

2. A 220 N bag of potatoes is suspended from a rope as shown in the diagram. A person pulls horizontally
on the bag with a force of 80 N. What is the tension in the rope?

\'q.o() = 80 N

E Jr T Jr 20"
s T - 239N

3. A uniform 15 kg beam of length 4.0 m is supported against a wall as shown in the diagram. A 25 kg

object is suspended 3.0 m from the hinge P.

a) What is the tension in the support cable?
Z L0 CWTeewWwT

(r7m90omyr 2y (5.0 = Ty (40m)

Ty 387328

b) What is the magnitude of the horizontal component of the reaction
force of the wall on the beam at the hinge P?

S0 Fus Tx TxT Tsinse
ZYSO Sinsy S 2FoN
Fw= 3FonN

4. A 25 kg block is pulled by a horizontal force. The supporting rope can withstand a maximum tension

force of 620 N. To what maximum angle, 6, can the block be pulled without the rope breakmg‘?@Qy\
& /
/9 "W\E b0
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i 245 O -qo-é m=25 kg
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PHYSICS 12

5. The. diagram shows the rear door of a station wagon supported . cente of gravity
horizontally by a strut. The mass of the door is 18 kg and the e 036 11—
compression force in the strut is 450 N. At what distance, x, e——— N it
from the hmgF is the centre of gravity of the door located? %

é’%wll\ . T T1=0 Cwi= u,uiﬁ‘E '
M (/%-‘i M)m.»@%.a)(s =~ kw
- e N —
Fy UsOsrnipe X;’&{qcm
- 235, € A C

C% L5X00)= 1.
6. A uniform 3.5 m beam of pégligible mass)

Yhinged at P,

supports a hanging block as shown. If the tgnsion Frin the
horizontal cord is 150 N, what is the mass Qhe hanging
block? n o (‘:%
TL:/SONfSO*;.{g‘ r- F
s 90.3 N Cosyy®
7 T-0 CuUT-Cewt e fo.9
- .90
F, (3.5=)=(7 206)(2,5) - B 7Y
+ ___9.8 4§
Fy = 79Y [PnE @3

7. A38m umform beam is attached to the ceﬂmg‘vmh"whl ge at A and a cord with a tension of 300 N at
B. Determine the mass of the beam.

T T=0 CWT=eewsT

F'L(\.%\X :(3@% :\b)(‘%,g\ %\M\w/ cord T=300N

. - FL _ F@
fLtoon 9 e el

8. An 85.0 kg mountaineer remains in equilibrium while climbing a
vertical cliff. The tension force in the supporting rope is 745 N. Find
the magnitude of the reaction force, F, which the cliff exerts on the
mountain&er’s feet.

T=FYSW

vie cos law (mey not de
(\‘c]i\‘f’“g’(h@\%
T

F@;@qg)if’gzg -2 W Veosw

Fr $96 N
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9. A uniform 15 kg pipe of length 5.0 m hasa 160 N
force applied 4.0 m from its lower end as shown. Using
the point where the pipe touches the ground as a pivot,
calculate the sum of the torques acting on the pipe.

FS';L:,W"\"CUS 24 CWT et
zizhand (125)(5=) 103 L 4™
éhfﬂv‘.vm gfya@k\ﬁh

Fr) = l6on cosys’

1285 — 2o
£ 10% N 425 -

fﬁ»g}-w-m Ce v

10. A floodlight is suspended from two cables as shown
below. The tension in the right cable 140 N.
a) What is the tension in the left cable?

- VY6 N
- ‘
L. — 1=91.9n
Sin30  ZrasSo
b) What is the mass of the floodlight?

,fﬁ. 77 ch 30 w
Sinpv Sk S0 ‘5&53{@?

11. A 25 kg droid rests on a 5.0 m long shelf supported by two cables as shown. The mass of the shelf is 12
kg. Find the tension in each cable. S —— .

Z L: i < N e droid /\.——
(QU:{N)(r&M\'f‘//E('.Qm\ = .TL" (3, 8h) -rR DE://C‘/ 'L-
[m]s]
T, = liow e
l 1 1
Z Fy =0 Fv‘v: FO(W,,\ | 0.60 m@—” 0.80m E/&' . ke 0.60 m >|
TetNon = 24SN+1/ N ) JYEN om g
Te= AS3IN

12. A uniform 1.60 m board rests on two bricks as shown below. The left brick exerts an upward force of 12
N on the board. What upward force does
the right brick exert?

2.T=0 CWwTcwsT

Q&N)("?""‘“): Ca(iaw““)
6%: 36/\/ /’? FL’T"FE':Q%
ZFy= O Fup= F oo
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Answers:1. L

Cq, =128V cos65°
e 1534.2 N
ﬁ\m. ;Cgﬂwﬂaas £5°
= 90,9 N
TT-0 Cwls CewT
(54D wa)z) - Fyy (320
Fuy, = J27.8N
Fu~ DTN ays N

cos 23
ZFe=0 Foats
Fp= 246 N

Z F?':O f’ "lg 6/@7‘—’*“

?%M%
= Qe N

, 2. 2.3x10%N, 3a. 450 N, 3b. 370 N, 4. 67°, 5. 0.49 m, 6. 9.2 kg, 7. 65 kg, 8. 546 N,

9. 120 N-m in a counter-clockwise direction. 10a. 91.4 n, 10b. 18.4 kg, 11. 253 N, 110N, 12. 24 N
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