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Problem 3-15

The unstretched length of spring AB is 3 m. If the block is held in the equilibrium position
shown, determine the mass of the block at D.

i 3m 4 m i

o

kAB =30 N/m

Probs. 3-14/15

Solution

Draw one free-body diagram for the ring at A and one free-body diagram for the hook at D.
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In order for the system to be in equilibrium, the sum of the forces in each direction must be zero.
ZFzzoz —Tysina+ Thsinf =0 0=0

ZFy:0: Ticosa+ThrcosB—T5=0 T35 —mg=20
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Because the unstretched length of spring AB and kap are known, the magnitude of T can be

found. N
Ty = kapAzap = (30 m) (\/mm —3 m) — 60N

As a result, the system of equations for 77 and T3 becomes

—Tisina+ 60sin 8 =0 (1)
Ty cosa+60cos 8 — T35 =0. (2)
Solve equation (1) for T}
T — 60.sinﬁ
sin av
and substitute it into equation (2).
60 si
< ‘sm6> cosa+60cosff—T35=0
sin «v
60 si
T3 = 'smﬁ cosa + 60 cos 3
sin av

_ 60sin B cos a + 60 cos B sin «

13 -
Sin «v

_ 60sin(a + B) N

sin o

T3
Use trigonometry to determine « and S.

tana = —  a=tan (1) =45°

tan B =

Wk wlw

4
— B=tan! <3> ~ 53.1°

Therefore, since T3 = mg, the block mass is

T35  60sin(a + ()
= —=——"+—-——"kg~8.56kg.
m g (9.81) sin v & &
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