PHY 110 Spring 2018 Quiz 6 Solution

1. A marble (mass = 15 g) is released from rest in a jar of liquid. After it has fallen 10 cm through the
shampoo, its velocity is 75 cm/s. What is the work done on the marble by the drag force of the liquid?

a) —10.5 m. b) —28.4 mJ c) -37.1mJ d) 493 mlJ

1
Both gravity and the drag force do work, but we still know that W, =W +W,k =AK = Emvf, , since the object

starts from rest. We then have

LW, = %(0.015)(0.75)2 —(0.015)(9.81)(0.1)=—0.01049J =—-10.5m.

deg = Emv_ ;

2. A block is given an initial velocity up a rough incline, then it slides back down. When it reaches its starting
point, its velocity will be

a) the same as its starting velocity, since kinetic energy is conserved.

b) larger than its starting velocity, since gravity acts.

\c) smaller than its starting velocity, since friction removes energy from the system.\
d) larger or smaller than its starting velocity, depending on the value of y, .

e) ...sorry, there is not enough information to answer this question.

Since gravity does a certain amount of negative work on the way up and an equal amount of positive work on
the way down, it causes no change in the block’s speed at the starting location. However, since friction does
negative work over the whole trip, the total change in kinetic energy must be negative, so the block must be
slower when it returns to its starting position.

A 10 kg block is released from rest at A in the figure below. The path of the block is smooth except between B
and C, where u, = 0.1 is the coefficient of kinetic friction. The spring is initially unstretched and its spring

constant k = 2200 N/m.

3. The work done by gravity is

a) 1681 b) 294 ¢) 3131 d) 4771
W, =mg(y,—y,)=(10)(9.81)(3-0)=294.3/

4. The work done by friction is

b) —63 ] c) =797 d) —9217



W, =F «AF = /,ng(—i)o Axi =—pmg Ax=—(0.1)(10)(9.81)(6) =—58.86.J
5. How far is the spring compressed before the block comes momentarily to rest?

a) 13 cm b) 28 cm c) 35cm d) 46 cm

W =AK

net

W+W +W =K -K =0
1
294.3-58.86 +(2200)(0° -} )= 0

X, =0.463m or 46.3cm

~ - - = 1
For a constant force, W = F-Ar . In general, W = IF-dr . A-B=ABcos6 W, =AK K= Emv2

. . 1
With y positive upward, W, = mg(y,- - yf). W, = Ek(xf —xf,) fi =N



