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Example: To tighten a lag bolt, a 29 N force is applied at a 90° angle to a wrench 0.18 m from the center of
a lag bolt. If the angle between the wrench and the force is changed to 50°, what magnitude force is
necessary to tighten the bolt with the same torque? (assume both angles have 2 significant digits.)

Knowns: . =0.18m = r,; F, = 29N; 6, = 90%; 6, =180°—50° = 130% 7, = 7,; F, = ?
7 =IFsin0 = 7 = rF sin@ ( magnitude)
7, =rF sin6 = (O. 18)(29)sin 90=5.22N -m (This is the torque applied by the original force.)

T 5.22
t=1,=rFsing =F =—1 = — 37.8568 ~[38 V]
b R T2 rsing,  (0.18)sin(130)

Part B) If a pipe is fitted to the wrench which increases the distance between the lag bolt and where the
force is applied to 1.08 meters, what would the minimum magnitude force necessary be to cause the same
torque as before?

Minimum force means the angle needs to be 90° because sin90=1.
Any other force would result in a larger force necessary to produce the same torque.

I 5.22 -
=7 =>F=—1_= = 4.83=4.8N]
Y07 £sing,  (1.08)sin90
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