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Solution Looking at the graph we can infer the following:

At x = 0, KEi = 40 J, at x = d = 2, KEf = 0 and implicitly vf = 0

KE decreases uniformly (linearly) from a positive value to zero

KEi =
1

2
mv2i ⇒ 40 =

1

2
m(4)2 ⇒ m = 5 kg

∆KE = ΣW ⇒ KEf −KEi = mg sin θ (−î) · d (̂i)

⇒ (0− 40) J = −(5 kg)(9.8 m/s2) sin θ ⇒ sin θ =
40

98
θ = 22.74°

(N −mg cos θ) ĵ = 0 ⇒ N = mg cos θ = (5 kg)(9.8 m/s2) cos(22.74°) = 45.2 N

maT

mg

ĵ

Solution

(T −mg) ĵ = −ma ĵ ; a = g/4 ⇒ T = (mg +mg/4) = 3mg/4

(a) Wc = (T ) ĵ · d (−ĵ) = −3mgd/4

(b) Wg = mg (−ĵ) · d (−ĵ) = mgd

(c) ∆KE = ΣW KEf −KEi = Wc +Wg = mgd− 3mgd/4 = mgd/4 ⇒ KEf = mgd/4

(d)
1

2
mv2f = mgd/4 vf =

√

gd

2
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Solution Looking at the graph, the work done (W) is uniformly increasing (linear) as a function of dis-
placement (x). Therefore the force must be constant and in the direction of displacement.

(a) W = Fd ⇒ F =
W

d
=

6 J

2m
= 3N

(b) ∆KE = ΣW ⇒ KEf − 3 J = 6 J KEf = 9 J
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