Physics 1 Unit 3 – Forces		 		Name: ___________________________
IB 2.2 Forces -  Friction on an Incline

1.  A 17.5 kg crate on a 23° incline is being pulled with a rope, parallel to the incline. The coefficients of friction are μd = 0.13 and μs = 0.32. a) What is the minimum force needed to keep the block from sliding down the incline.?  b) What is the minimum force needed to just start the block moving up the incline?  c) What force is needed to move the block at a constant speed up the incline?  d) What force is needed to lower the block at a constant speed down the incline?
[image: Image result for block on incline being pulled] 






















2. Block A has a mass of 3.50 kg and the incline angle is 40. The incline has a coefficient of dynamic friction of 0.23 and a coefficient of static friction of 0.35. The pulley is frictionless and massless. a) What is the maximum mass of block B and the corresponding tension in the cord when block A is at rest? b) What is the minimum mass of block B and the corresponding tension in the cord when block A is at rest? c) What is the mass of block B and the tension in the cord if block A is moving at a constant velocity up the incline and d) moving at a constant velocity down the incline.
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3. A 7.50 kg mass 1 and a 9.50 kg mass 2 on a 30° incline are connected over a pulley to a larger 12.0 kg mass M. What is a) magnitude and direction of the acceleration of the system b) the tension T1 between m1 and m2 and c) the tension T2 between m2 and M. The coefficients of friction are μd = 0.18 and μs = 0.24. 


[image: Image result for Suspended by a Force of a Block String]




















4. A 3.5 kg block is launched up a 15° incline at 4.65 m/s. If the coefficient of static friction is 0.37 and the coefficient of dynamic friction is 0.21, what happens? There are two options: A: Either the block slides up the incline some distance only to stop at that point, resting on the slope, OR B:  The block slides up the incline some distance to turn around and slide back down. 
If option A happens, determine a) the distance the block moves up the slope, and b) the force of static friction once it stops. If option B happens, determine a) the distance the block moves up the slope, and b) the speed of the block when it reaches the bottom of the slope once again.





































5. Two blocks are connected by a string. One rests on a 30° incline while the other is a freely hanging mass. The coefficients of friction between the block on the slope and the incline surface are μs = 0.24 and μd = 0.11.  If the mass on the incline is 2.50 kg, what does the hanging mass need to be to a) have the block sliding down the incline with an acceleration of 1.5 m/s2, b) have the system accelerating to the right at 1.5 m/s2.  Determine the tension in the string for each case.
[image: https://www.physicsforums.com/proxy.php?image=http%3A%2F%2Fcapa-new.colorado.edu%2Fmsuphysicslib%2F%2FGraphics%2FGtype09%2Fprob75_fricpullplane.gif&hash=3775c59acd9bbe1b0d48c50761550740]






[bookmark: _GoBack]












6. Three masses are connected by strings as shown below. m1 on the 30° incline is 3.50 kg, m2 on the surface is 5.75 kg and the hanging m3 is 1.15 kg. If the coefficients of static and dynamic friction are μs = 0.45 and μd = 0.28, what is happening? If the system is at rest, determine the forces of static friction on m1 and m2 , and the tensions in the two cords (T1 connects masses 1 and 2, while T2 connects masses 2 and 3.) If the system is moving, determine the acceleration of the system and the two tensions.
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that the cord between B and the
knot is horizontal. Find the maxi-
mum weight of block A for which
the system will be stationary.

«26 @ Figure 632 shows three
crates being pushed over a concrete
floor by a horizontal force F of
magnitude 440 N. The masses of the
crates are my =300 kg, m = 100
ke, and m; =200 kg, The coeffi-
cient of kinetic friction between the
floor and each of the crates is 0.700.
(2) What s the magnitude F; of the
force on crate 3 from crate 27 (b) I
the crates then slide onto a polished
floor, where the coefficient of kinetic
friction is less than 0,700, is magni-
tude Fxy more than, less than, or the
same as it was when the coefficient
was 0.7007

«27 Body A in Fig. 633 weighs
102 N, and body B weighs 32 N. The
coefficients of friction between A
and the incline are = 0.56 and

= 025. Angle 0 is 40°. Let the
positive direction of an x axis be up
the incline. In unit-vector notation,
‘what i the acceleration of A if A is
initially (a) at rest, (b) moving up the incline, and () moving
down the incline?

A DO -

T B2 &

‘aminimum and (d) that minimum magnitude A
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Fig.6-32 Problem 26.

Fig. 6-33
Problems 27 and 28.

28 In Fig. 633, two blocks are connected over a pulley. The
mass of block A is 10 kg, and the coefficient of kinetic friction be-
tween A and the incline is 0.20. Angle ¢ of the incline is 30°.
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Fig.6-35 Problem 30

31 ssM Two blocks, of weights 3.6 N and
by amassless string and slide down a 30° incl
cient of kinetic friction between the lighter |
0.10,and the coefficient between the heavier
0.20. Assuming that the lighter block leads, i
of the acceleration of the blocks and (b) th
string.

32 @ A block is pushed across a floor by
is applied at downward angle 6 (Fig. 6-19). Fiy
celeration magnitude a versus a range of val
of kinetic friction g, between block and floo
0.20,and sy = 0.40. Whatis the value of 72
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