Physics 1 Unit 3 – Forces		 		Name: ___________________________
IB 2.2 Forces -  Second Law Problems 
Second Law Problems 
1. A lamp hangs vertically from a cord in a descending elevator that decelerates at 2.4 m/s2. a) If the tension in the cord is 89 N, what is the lamp’s mass? b) What is the cord’s tension when the elevator ascends with an upward acceleration of 2.4 m/s2? 













2. A worker drags a 45.0 kg crate across a patch of ice by pulling on a rope tied to the crate. The worker exerts a force of 450. N on the rope, which is inclined at 38° to the horizontal. a) what is the acceleration of the crate?  b) what is the normal reaction force of the floor on the crate?
[image: Image result for image of man dragging a crate]










3. [bookmark: _GoBack]Two masses, m1, and m2 connected by a cord over a frictionless pulley is called Atwood’s Machine. Show that the acceleration of the Atwood’s machine appratus and the tension in the cord are given by: 


















4. A 14.5 kg box rests on a 25.0 frictionless incline and is connected to a wall by a rope that is parallel to the incline. Determine the tension in the rope and the normal force of the ramp on the box.

[image: ]
















5. Two blocks are in contact on a frictionless table. A 3.20 N horizontal force is applied to the left-hand larger block. a) If the mass of the larger block is 2.35 kg, and the mass of the smaller block is 1.25 kg, find the force between the two blocks. b) What is the acceleration of the blocks? c) Repeat a) and b) if the force instead is applied to the smaller right-hand block. (Hint: you may or may not get the same answers.)

























6. A 100 kg crate is pushed at constant speed up a frictionless 30.0° ramp as shown. a) What horizontal force is required? b) what normal force is exerted by the ramp on the crate? c) What  would be the tension in a rope if it was attached to the end of the crate and used to pull the crate up the incline with the rope parallel to the incline? d) what is the new normal force?
[image: Image result for crate on 30 degree incline with horizontal force]
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16 Some insects can walk below
a thin rod (such as a twig) by hang- |

ing rom it Suppose thatsuch an - 18
sect has mass m and hangs from a Y
horizontal rod as shown in Fig. 535,
with angle = 40°. s six legs are all
under the same tension, and the leg
sections nearest the body are hori-
zontal. (a) What is the ratio of the
tension in cach tibia (forcpart of a leg) to the insect’s weight? (b) If
the insect straightens out its legs somewhat, does the tension in cach
tibia increase, decrease, or stay the same?

_—Tibia

Fig.5-35 Problem 16.

sec.5-9 Applying Newton's Laws
17 ssM WwW In Fig 536,
let the mass of the block be 85
kg and the angle  be 30°. Find
(a) the tension in the cord and
(b) the normal force acting on
the block. (c) If the cord is cut,
find the magnitude of the result-
ing acceleration of the block.

+18 =%& In April 1974, John
Massis of Belgium managed to
move two passenger railroad
cars. He did so by clamping his
teeth down on a bit that was attached to the cars with a rope and
then leaning backward while pressing his feet against the railway
ties. The cars together weighed 700 kN (about 80 tons). Assume

Fig.5-36 Problem 17.
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Fig.5-37 Problem21.

22 <%E A customer sits.

]

on the customer’s knee. Once the

‘motion begins and in unit-vector notation, what is the coin’s accel-

eration relative to (a) the ground and (b) the customer? (c) How

long does the coin take t0 reach the compartment ceiling, 2.20 m

above the knee? In unit-vector notation, what are (d) the actual

force on the coin and (¢) the apparent force according to the cus-
tomer’s measure of the coin’s acceleration?

“23 Tarzan, who weighs 820 N, swings from a cliff at the end of a
20.0 m vine that hangs from a high tree limb and initially makes an
angle of 22.0° with the vertical. Assume that an x axis extends hori-
zontally away from the cliff edge and a y axis extends upward.
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