Physics 1 Unit 3 – Forces		 		Name: ___________________________
IB 2.2 Forces -  More practice 

1. A 15,000 kg helicopter is lifting a 4500 kg truck with an upward acceleration of 1.4 m/s2. Calculate a) the force the air exerts on the helicopter blades and b) the tension in the supporting cable for the truck.












2. A 5.00 kg block is pulled along a horizontal frictionless floor by a cord with a tension of 12.0 N at an angle of 25.0° above the horizontal. a) What is the acceleration of the block? b) The tension is slowly increased. What is its value just before the block is lifted (completely) off the floor? c) What is the acceleration of the block just before it is lifted (completely off the floor? d) Answer a) – c) if instead the coefficient of dynamic friction between the block and the floor is 0.19.
















3. A 49 kg rock climber is climbing a “chimney” between two rock cliffs. The static coefficient of friction between her shoes and the rock is 1.2. Between her back and the rock it is 0.80. As she tired, she reduced her push against the rock until her back and her shoes are on the verge of slipping. a) What is her push against the rock? b) What percent of her weight is supported by the frictional force on her shoes?

[image: Image result for image of rock climber in a chimney]









4. A student, crazy with final exams, uses a force, F of magnitude 80 N at a 70 angle to the horizontal to push a 5.0 kg block across the ceiling of his room. If the coefficient of dynamic friction between the block and the ceiling is 0.40, what is the magnitude of the acceleration of the block?
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~ friction, a frictional force acts on a fast car to oppose the tendency

toslide out of the curve; the force is directed down the bank (in the

direction water would drain). Consider a circular curve of radius

R =200 m and bank angle ¢, where the coefficient of static friction

between tires and pavement is .. A car (without negative lift) is

driven around the curve as shown in Fig.6-11. (a) Find an expres-

Sion for the car speed Vi that puts the car on the verge of sliding

out. (b) On the same graph, plot .y, versus angle ¢ for the range 0°

to 50°, first for  —060 (dry pavement) and then for

2= 0,050 (wet or icy pavement). In kilometers per hour, evaluate

Vs for a bank angle of = 10° and for (c) , = 0.60 and (d) s, =

0.050. (Now you can see why accidents occur in highway curves

4 whenicy conditions are not obvious to drivers, who tend to drive at
normal speeds)

69 A student, crazed by final exams, uses a force P of magnitude
80N and angle # = 70° to push a 5.0 kg block across the ceiling of
his room (Fig. 6-52). If the coefficient of kinetic friction between the
block and the ceiling is 0.40, what is the magnitude of the block’s ac-

celeration?
7
Fig. 6-52 Problem 69.
70 Figure 6-53 shows a conical pendulum, in which the bob (the

PROBLEMS

block’s acceleration if the block is sliding down the
plane? What are (¢) a and (d) the direction if the
block is sent sliding up the plane?

74 A 110g hockey puck sent sliding over ice is
stopped in 15 m by the frictional force on it from /4
the ice. (a) If its initial speed is 6.0 ms, what is the

‘magnitude of the frictional force? (b) What is the ~F18
coefficient of friction between the puck and the ice?  Prol

75 A locomotive accelerates a 25-car train along a lev.
Every car has a mass of 5.0 x 10* kg and is subject to a f
force f = 250v, where the speed v is in meters per second
force fis in newtons. At the instant when the speed of the tr
km/h, the magnitude of its acceleration is 0.20 msZ. (a) W
tension in the coupling between the first car and the loco
(b) If this tension is equal to the maximum force the loc
can exert on the train, what s the steepest grade up which {
‘motive can pull the train at 30 km/h?

76 A house is built on the top of a hill with a nearby slope
= 45° (Fig 6-55). An engineering study indicates that the s
gle should be reduced because the top layers of soil along t
‘might slip past the lower layers.If the coefficient of static ri
tween two such layers is 0.5, what s the least angle & throug
the present slope should be reduced to prevent slippage?
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