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Physics 120 Quiz #4, February 11, 2022

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is worth 10
points total.

| affirm that | have carried out my academic endeavors with full academic honesty.

A crate of mass m,,q;. = 10kg is pulled up a rough ramp (6 = 30°) with an initial speed of v; =
1.5%. The pulling force up the ramp has a magnitude of F = 100N and is oriented at an angle of

¢ = 20° measured with respect to the ramp. The coefficient of friction is u = 0.4and the crate is
pulled a distance of d = 5m along the ramp.

1. How much work was done by the gravitational force?

Wyraviey = | Fwxdx cos 180 = —mgd sinf = —10kg x 9.8% x 5m X sin 30 = —245]

2. How much energy is lost (or work was done) by friction?
We, = [ Frpdx cos 180 = —Fp.d = —uFyd

Where, in the vertical direction: Fy —mgcos@ + Fsin¢ =ma, =0
Fy =mgcosf — Fsing

Wp = —u(mg cos 6 — F sin ¢p)d
Wy, = —0.4(10kg x 9.8% cos 30 — 100N sin 20) x 5m = —101.3]



3. How much work was done by the pulling force?

Wr = [ Fdx cos ¢ = Fd cos ¢ = 100N X 5m X cos 20 = 469.8]

4. What is the change in kinetic energy of the crate?

Whet = Wer + Woraviey + Wry + Wi = AK
Wier = AK = —101.3] — 245] + 469.8] = 123.6]

5. What tis the final speed of the crate?

2AK
AK = K; — K; =%mvf—%mvi2 S v = (Vi 4+—

; 2AK 2 2x123.6/
= [v24+—= m Y
ve = |vi + — —\/(1.55) + 10kg 5.2




Physics 120 Formula Sheet

General Definitions of Motion Geometry
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Motion with constant acceleration
Re = B + Byt + 28t% > (07, Y, 2p) = (x; + Vit + 30582,y + Vit +2a,t2,7 + vyt + 2a,t?)
Up = U; + At = (Vpy, Vpy, Vpz) = (Vig + Ayt Uiy + Ayt v, + ayt)

Forces/Momentum Constants
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Work and Energy

WTzdeTzfﬁ'dF

AKy
WR=deR=Jf-d§=AKR
Wnet = WT + WR = AEsys = {

Wnet = _ZAU = AKT + AKR

Ug =mgy
Us = %kx2

Rotational Motion
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Rotational Forces/Momentum
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Table 10-2 Some Rotational Inertias
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Some moments of inertia from Halliday, Resnick, & Walker, 10" edition.



