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Question 1 : The cart inthe figure is being pushed by a horizontal force as shown » ‘L
in the figure. Assume all surfaces, wheels, and pulley are frictionless, and the g
pulley is massless. : , — my
‘a) What horizontal force must be applied to the cart shown in figure so thatthe <
blocks remain stationary relative to the cart? Fl : '
b) Draw the free body diagram of m; only. , : ey m3 M
Answer: - '
ON @)
FRO é*w M) N+ ol f‘:’%‘“ﬂ“’ v
i
= T Mamadmp
M+ ﬁ’WE) 3 -
Mg - T=Me
Wy X = A m Rz 9
™o A=m2 = L— -
- P 1 4 T
. ’ m ' »~ . ;,
A) .. |F = (mememdy 2
N H i g
v -""sz




~Question 2 : A block of mass M is accelerated across a rough surface as shown in -
the figure. The tension T in the cord is maintained to be constant, and the pulley
is at height h above the top of the block: The coefficient of kinetic friction is #.
The pulley and the cord are massless. .
a) Draw the free body diagram for the block,
b) Find the acceleration of the block as a function of x.
Answer : '
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Question 3 : A force is given by F (x,y) = klxyf + kzxzj (ky and k, are y

- positive constants). Find the work done by this force when a partlcle moves : _
a)fromOto A, ‘ ; : @21
b)fromAtoB , _ O B
c) from Oto C , ’ : -
d) from C to B, along the four sides of the rectangular path shown in the r» .
figure. ‘ R “lo . o ox
e) Find the relationship between k; and k; if F is a conservative fdrce (0,0) - (2 0)
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Question 4 : A particle of mass m moves in a circle of radius R, such that 8= kt?
(wherekisa posmve constant) as showni in the figure.

a) Find vector, r shown in the figure.
b) Find velocity vector, ¥, '
¢) Find the linear momentum, i

d) Find the angular momentum L w1th respect to point P.

Answer:
"ﬁéz f"f qé:;}
? .
- (gws®, mm@\% Ua )
a) - Q@?'t’ R0os wz ,@gm 3@*{: ) /

de o
) F _ o = (,_gekﬁ’am Smlut‘l‘, 2 Ltem cos it )
¢ - -
L s
é\) Co p -

e
QL

[

| | P!
5 £ +EwWS kY Llm Lt
? ' ' L
j - Ltk ﬁ; &ﬂ,’&% . Dlbira ot bt

o er )l LT
= (u 0, RHK"M (i %wskéz)wsiﬁ?+2ké‘em‘mé“»

(9 01 zmzmwsu; +le:e?m>

2kelm (0,9 ;*wgk’%l> //{;'

¢



No: .| IName: o Phys 101 Final Exam Fall'09

Question 5: A spool of wire of mass M and radius R is unwound under a constant
horizontal force F as shown in the figure. Assuming the spool is a uniform solid

cylinder, and the surface is frictionless,

a) Find the acceleration of the center of mass, acm ,

b) the angular acceleration, e, about the center ef mass,
¢) the linear acceleration of point P on the spool which is the contact point

between the cylinder and the floor. [Icyhm,er =MR2/2 ]
Answer :




Question 6 : A spool of wire of mass M and radius R'is unwound under a constant

horizontal force F as shown in the ﬁgure Assuming the spool rolls without -
slipping:

a) Find the acceleration of the center of mass, dem s

~ b) the angular acceleration, &, about the center of mass, :
c) the linear acceleration of point P on the spool which is the contact pomt
between the cylinder and the floor.  [Iyinger = MR%/2 ]
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Question 7 : A stick of length L and mass m lies on a frictionless horizontal leg’on p.
which it is free to move in any way. The stick is hit with impulse J apllied ®'

g

perpendicularly. Just after the impulse, find the following quantltles
a) The velocity of the center of mass of the stick. ; ' :

b) The angular speed of the stick about its center of mass. e = -||Center
¢) The net velocity of one of the end points P of the stxck (See ﬁgure ) ‘ dl o

Answer: : o ‘ ;
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Question 8 : A wooden block of mass m; resting on a frictionless
_ horizontal surface is attached to a rigid rod of length L .and of a
negligible mass (see figure). The rod is pivoted at the other end. A
" bullet of mass mr, traveling parallel to the horizontal surface and
perpendicular to the rod with speed v hits the block and becomes
embedded in it. ‘

massless

rod
(==

a) Find the magnitude and direction of the angular momentum of the
bullet-block system. : :
b) What fraction of the original kinetic e
internal energy in the collision.

nergy is converted. into
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