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20182019 Physics Semester 2 Review Problems

Study chapters 6, 7, 11- 16
Exam includes: Multiple choice, short answer, and problems. Equation sheet will be provided. All

answers require units and proper significant figures. Know metric conversions.

()’\\0 1. Find the momentum of a 200 kg horse trotting at 4 m/s. —
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2. What is the impulse given to a 0.1 kg baseball moving towards the bat at 25 m/s which bounces

off the bat at 30 m/s? . E
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b) If the impulse is delivered over 0.05 seconds, what force does the ball experience?
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3. Each ball in a croquet set has a mass of 0.500 kg. The red ball, traveling at 10.2 m/s, strikes the
green ball, which is at rest. Find the final speed of the green ball in each of the following situations:
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b. The red ball continues moving after the collision at 3.20 m/s in the same direction.
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‘ c. The red ball continues moving after the collisiqn at 0.500 m/s in the same direction. \/'(: :7‘06‘?“/)
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d. The green ball and red ball move in the same direction after the collision, the red ball has a F -q'70w.]5
speed of 1.40 m/s.
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4. An empty train car (1 .0kg) moving east as 21 m/s collides with a loaded train car initial at rest that
has twice the mass of the empty car. The two cars stick together.

a. what type of collision is this? | n Aa she

b. Find the velocity of the two cars after the collision.
My «'mv (m *“"x
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c. Find the final speed if the loaded car moving at 17 m/s has hit the empty car initially at rest.

(\“0%)(0%3 " Q,Ozo)) (FTmfs) = (\.Oﬂaokf)) Ve \/p: 1A

5. Two billiard balls, each with a mass of 0.35 kg, strike each other head-on. One ball initially moving
left at 4.1 m/s and ends up moving right at 3.5 m/s. The second ball is initially moving to the right at 3.5

m/s. Find the final velocity of the second ball. (M@)

MV —+ MV = mVeml
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‘ 6. The sun has a mass of 2.0 x 10%°kg and a radius of 7.0 x 10° km. How large is the gravitational force V
C)\ j on a 62.5 kg mass at the sun’s surface?
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7. The radius of curvature of the track of a roller coaster is 23 m and the roller car has a tangential speed

of 17 m/s, and mass of 1900 kg. What is the magnitude of the centripetal force applied to the car?

X (Tonls
F=mv E:\\W 24, 00oN

8. Find the torque produced by a 8.2N force applied at an angle of 59° to a door 0.32 m from the hinge.

Tzbodsn® = Cav(pdam) SinSE®

N =
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2. Niong

9. If the torque required to loosen a nut that hold a wheel on a car has a magnitude of 82 N-m, what
force must be exerted at the end of a 0.42 m lug wrench to loosen the nut when the angle is 54°? (4pts)
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10. A cylindrical space station with a 115 m radius rotates around its longitudinal axis at an tangential
speed of 33.6 m/s. Calculate the centripetal acceleration on a person at the following locations:

O\L: \’{E A a. at the center of:the station. 2
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b. halfway tq the rim of the sta)t\ion.
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c. at the rim fgﬁtt'\é ssggaén')' ) 1
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C/i\ ‘ 11. A76 N crate is attached to a spring (k= 450 N/m). How much displacement is caused by the weight
' of the crate?

F = —ky 1Nz - (L{SoNIMS)\ X="0. 1T

12. A pendulumis 5.2 m long, what is its period?

: = H Gy
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13. The period of a pendulum is 6.2's, what is |t$>length?
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14. A 1.0 kg mass attached to one end of a spring completes one oscillation every 2.0 s. Find the spring

constant. ]
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15. The period of a 261-Hertz sound wave is . 'TZ‘ -\E - = 0,007 ?3 ¥
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16. Draw a transverse wave and label important parts. \__“ QN’
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'17. Draw a longitudinal wave and Iatie! important parts. Sw




C}“ H/l A 18. The frequency of visible light is about 4.8 x 10" Hz. What is the approximate wavelength of the light
innm?
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19. A sound wave has a frequency of 500. Hz and travels in air at a speed of 343.6 m/s. What is its

wavelength?

V= aunem)s ASoo HLB A A0V

20. A sound wave in a steel rail has a frequency of 620.0 Hz and a wavelength of 10.5 m. What is the

speed of sound in steel?

V= ((xo.oHL)( (0.5m) = (GS10m/ s
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21. Determine the frequency of a microwave 6.0 cm in length. (A microwave is an electromagnetic

3,00 0tmh = £ (0,00 {= S oo’ /7

22. A balloon is inflated until its surface area is 2.0 x 10 2m?% A 30.0 W speaker is placed at the center of
CJ\ PN the balloon. What is the sound intensity at the surface of the balloon?

wave.)
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23. One string on a guitar is 34.50 cm lohg. The string is plucked, and the speed of waves on the string is

410.0 m/s. What are the first three harmonics? (hint: is this open or closed??) V
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C\,\_ \'B 24. Alight ray approaches a mirror at an angle of incidence of 25°. What is the angle of reflection?

25°
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25. A concave spherical mirror has a focal length of 10.0 cm. Locate the image of a pencil that is placed
upright 20.0 cm from the mirror. Find the magnification. Is the image real or virtual? Is the image
upright or inverted?
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26. An upright pencil is placed 1.0 cm from convex spherical mirror with a radius of curvature of 12.0

cm, find the position of the image. Find the magnification of the image. Is the image real or virtual? Is

the image upright or inverted?
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27. Aray of light travels through air (n=1.00) and then water (n=1.333). The angle of incidence is 45.0°.

Determine the angle of refraction.
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28. Alight ray is passing through water towards the boundary with a transparent solid at an angle of
56.4°. The light refracts into the solid at an angle of refraction of 42.1°. Determine the index of

refraction of the unknown solid.
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CJ’\ ( \)’ 29. The distance between two slits in a double-slit experiment is 0.040 mm. The second-order
bright fringe is measure on a screen at an angle of 2.2° from the central maximum. What is the
wavelength of the light in nm?

d sin —mX
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30. The distance between two slits in a double-slit interference experiment is 0.0050 mm. What is
the angle of the third-order bright fringe produced with light of 550 nm?

D.005Omm ¢ = W(Sso \Lm”“’,mﬁ
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31. Monochromatic light at 633.8 nm shines through a diffraction grating. At the first order
maximum the angle is 5.47°. What is the distance between the slits and how many lines per cm

are contained on the grating? \ ’L
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32. The arrows represent the path of light in the picture above. Is the light speeding up oSlowing

down? y
Normal
W(

e O
Medium 1 {diamond) - Q )
Medium 2 (air) S M ] W 3
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33. In the picture above draw the “missing” ray, show the appropriate direction of bending towards
or away from the normal.




U/\ [ (O 34. Draw the lines of force representing the electrical filed around a 4 C electron and a 1 C proton.

//

35. What is the magnitude of the electric force of attraction between two electrons separated by a
distance of 7.20 x10 °* m?

F & aq, Cag, - @O\CWIOC‘N ) L QOW ¥ ) = HyYuoly
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36. How far apart are an electron and proton in an atom when the electric field is 5.20 x 10 ** N/C?

|
Ei”mﬂ - @quﬁNﬁﬂ@oww%%)
- S .20\l M < _
™~ rx -
(= 1 bWo m
37. An electric field of 5.00 x 10°N/C is directed downward. If the electric force on a chargeis 7.43
x 10 ® N, what is the charge?

74%%0 N
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Physics Equations Semester 2

g=9.81 m/s’

p=mv

FAt= Ap = mvy mv;

Ax =" (vitvp) At

m;Vy; + MpVvoi= Myvis + mpVvor
mvy; + myvyi= (my+ my) ve
KE= % mv*

a=vir

Fe= mvi/r

Fy= G(mmy/1?)

G=6.673 x 10" N-m%/kg’
7=Fdsin ©

MA=F out/ F in

MA = din/ d out

ME= (Wout/ W in)x 100%
Ve (Glm/))

T=2 7 \(r’/Gm)

T=1/f
= 1T

v=Af

F=-kx
T=2=nv (L/g)
T=2 n (k)

v=Af

I= P/(4nr?)
f,=n (v/4L)
fo=n(v/2L)

c=3.00x 10 3 m/s
c=f\
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n; sin 0;=n, sin Or
sin 6, = nyn;

d(sinb ) = mA
d(sinf ) = (m+%) A

lines=1/d

F electric™ kC (Ql_qgl
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k= 8.99 x 10 ° N=m?/C?
q=-1.60x 10 °C

q=+1.60x10 P C

E=F ccctric/ Jo

E= kC q
r2





