Quiz #6 Physics 201
NAME: SOUTION

> F= % =ma (if mass is constant), F.. =—Fs (always), 1newton =1 kizm
Two blocks (block A and block C) hang from strings that run over pulleys attached to
opposite ends of a small table. The other end of each string is attached to a third block
(block B) which is on the horizontal surface of the table. The strings that attach to block
B are horizontal. For the purposes of this question ignore the masses of the strings, the

masses of the pulleys and friction in the pulleys.

Throughout this quiz: Block A has a mass of 1.3 kg, Block B has a mass of 2.5 kg, and
Block C has a mass of 2.2 kg. The acceleration of objects in free fall is 10.0 m/s?.
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a) For part (a) of this quiz, assume there is no friction between the table and block B
(so there is no friction anywhere).

i) Find the acceleration of block B.
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Ty=Ty=T, Ty =Ts, =T,  (massless strings)

Block A: ZF, =T, -W,. =m,a
Block B:  XF, = Ng —Wg. =0
2K, =T,-T,=mya
Block C: XF, =W —-T, =m.a
Add 'em up: Wge ~W,e =(m,+mg +m.)a

McI=MI 1 5m/s?

a:(mAerB+mC)



i) (part a, continued: still no friction)
Find the tension in the cord that connects block B to block C.

Block C:  XF, =W -T,=m.a

a=—19I7MI _95m/¢
(my+mg+me)

W, —T, =m.a=m, (1.5 m/sz)
T,=m.g-m,(1.5m/s’)=18.7 N

b) Now assume that there is friction between the table and block B but nowhere else.
The velocity of block B points to the right and the coefficient of friction between

block B and the table is 0.24.
i) Find the acceleration of block B.

We need to add a friction force pointing to the left on Block B.

Block A: ZF, =T, -W,. =m,a

Block B:  XF, = Ng —Wg. =0 for = uNgr = W,
IF =T,-T,— f;; =m,a

Block C:  XF, =W -T, =m.a

Add 'em up: WCE _WAE _IU\NBE = (mA +Mg + mc)a

=97 M I = HMe8 _ 50 52
(M, +mg +me)

a

i) Find the tension in the cord that connects block B to block C.

Block C:  ZF, =W, -T,=m.a

=M =M\G = MG _ 50 /52
(mA+mB +mc)

a

Wee —T, =mea=m, (0.50m/s’)
T,=m.g-m.(0.50m/s*)=20.9 N



