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Physics 120 Quiz #5, February 14, 2020

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

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

Consider the system shown below. A spring of stiffness k = 1000% is compressed by an amount [AX] =

0.25m from equilibrium. A mass m = 10kg is placed against the spring and the mass is released from
rest. All surfaces are frictionless except the region between points C and D.
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a. Considering the work done by the spring on the mass and if the mass leaves the spring when the spring
is at its equilibrium position, what is its speed of the mass at the top of the hill, labeled as point A?
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b. How much work is done by gravity on the mass between points A and B if |Ay| = 1.25m?

0

Wy = J% -dif = J<0, —mg,0) - {dx,dy,0) = J —mgdy = —mg(yy — y;) = mgy
y

W, = mgy = 10kg x 9.8%; x 1.25m = 122.5]



c. What is the speed of the mass at point B?

1 1
Wg:mgy=AK=Em17129_5mvfl - vp = [V + 29y

vp = J (2.5§)2 +(2x98% x 1.25m) = 5.67

d. The mass slides along the horizontal surface at the constant speed you found in point B. The block at
point C encounters a ramp inclined at an angle 8 measured with respect to the horizontal. There is
friction between the block and the ramp (with coefficient of friction i) between points C and D. Let
the distance the block slides along the ramp be Axp = x. Starting with the definition of work, derive
an expression for the distance the block slides along the ramp Axp. = x starting at point C with speed
vp and coming to rest at point D.
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W =AK = Emv[Z, - Emv% = —Emvg = —Emvlzg i}
D
W = JFnet -dr = J(—mg sin@ — F¢,.,Fy —mgcos@,0)-(dx,0,0) = J (—mgsing — Ffr)dx
xc
W = —%mvﬁ = (-mgsin6 — Ffr)(xD —xc) = —(mgsin@ + uFy)x = —(mgsin0 + umg cos 6)x
2
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x= 2(gsin6 + pg cos 6)

Where, F,,; = Fy + E, + ﬁfr =(0,Fy,0) + (—mgsin8,—mg cos 8 ,0) + (—F¢,, 0,0)
Frer = (—mgsin6 — Fgp, Fy —mg cos 8, 0) and d7* = (dx, 0,0)



Physics 120 Formula Sheet

General Definitions of Motion
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Motion with constant acceleration

Geometry
C =2nr Acircie = 7'”'2; Arect = LW
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Up = U; + At = (Vpy, Vry, Vrz) = (Vix + Qxt, Uiy + ayt, v, + azt)

Forces/Momentum
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Vectors

C=A4A+B~(CyCpC)=(Ay + By, Ay + By, A, + B,) +(Cy, Gy, Cy)
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= |4||B| cos 6 = A,B, + AyB, + A,B,
x B = |A||B| sin@ = (a,b, — bya,, a,b,
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Work and Energy

Constants

g =98% G=667x107114m
Vsouna = 343%5 Vygne =c =3 X1
N, = 6.02 x 1023
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IC| = /C,§+Cy2+cz2

— b,ay, axby — byay)



WT=JdWT=Jﬁ-d?=AKT=

WR=JdWR=J?-d§=AKR=
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Whet :WT+WR=AEsys :{_Wfr

Wier = —EAU = AKy + AKG

Ug =mgy
Us = %kx2

Center-of-Mass
Collisions

Rotational Motion



