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TA (circle one): Freier Jan
20? The 2nd harmonic of a string of length 60 cm and linear mass density of 1.2 g/m has the
same frequency as the 3rd harmonic of a closed pipe of length of 1 m. Find the tension in
A T

the string.
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®) An organ pipe is 4.50 m long. Take the speed of sound in air to be 340 m/s
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1. Determine the frequency if the pipe is closed at one end.
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Find the frequency if the pipe is open at both ends.

Q\ A~ 340 m /3 :\37. - H:\

- av T (L) (H.S0 A




+ Physics 112
Final Exam
‘Winter 1995
Sid Rudalph

Name: D
Social Security #: 2

#7  Thfcirde onck Bird Denholm Harrison Johaston Roberts Wilcox

A string s strerched tighely between two posts, The string is 2.00 m long and has 2 mass of 4.80 grams. The tension
i the string is maintained at 0.240 N. A standing wave parern with three nodes, including the ones a each end, s set
up o che string. Inicially the suring is flac with the lft side of the string moving down.
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S 2. The wavelengeh of the separate waves.
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3. Thefrequency of oscillaton of the pamern.
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4. The period of oscilation.
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b To whar value must the tension be increased, stithaur changing th 52 digley it
standing wave pawern on the string. Describe the patvern, L& TH& TExS7n 1S 70 HR
INCRZASED THR WIXT STRVDING LWWAVE PATIRZN HAS 2 MODES
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L [2pts per pattern) In below dra

A sunding waveis set up on a nnns sied berween ? pasts, The following dasa are gven:
L = 240 m, at time+ = 0.0 the string s of the swring is
e 3 antinodss The speed of te ndivdy waves aking up the andiag wave paier s 00 m/s.
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ing wave partern d i
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1245 The number of nodes on the scanding wave.

2. 3 A
3. {2pts] The waveleagth of the scparate waves, L = J -
s {2715] The frequency of the separme waves. & 2/ y
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A lorig plexiglass rube is filled 1 its top with water. The level of water can
be adjusted through a drain plg.” At the top of the tube is a speaker
connectid 1o avanahle frequency audio generator. See figare. Use speaker——.
v”“nd = 300

‘A [lspﬂ JS etf = 1000 Hz. To what position must the water level be
Towered in order to hear the ;m..dmomce,x .. the second loud

sound, di
R ety p end of the tub
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water.
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B. {16 p1s.] Suppose the water level is fixed at the position calculated in A. To what frequency would the
generator have to be changed so thar the new standing sound wave in the tube has 4 nodes (including the ene
at the water barrier)? If you were not able to do part A, assumea water level at L =1.00 11 10 do this part,
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" The following shows the E-fild patern around a pai of charges. The charges are idectifed 35 A sod B.
(AR S ——

. A bas the larger amount of chiargs.
3. At point % in the diagram draw a0 asrow showing the force & -3.00 nC charge fesls.
4. Onthe dingram indicute clearly a poiot where the vahus of the & eld is zero.

5. Atpointy drew an asrow indicating the dizection of sccelergion of .4.00 4C placed thege. Y
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“The folowing dingrses shows  collection of

g, Vs o i e dags e

catifid sbort which qostions wil bs acked. Gesov

L Theough poicss A, B asd C daw E-fiekd lines
<t s through all 5 squiposesials showm.

2. The amount of work nesded to move 8 1.00 4C

charge from A to Balong the 10 V quipoestial
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3. The umount of work needed to move 1 1.00 uC
charge from Cto Dis 20 £

4. The change ia slectric potent of & chargo fom AwBloDE
as_O3J

5. A -1.00 uC chs D will
_Hov.
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‘This problem refers to the same exact chargs setp in Problom 2 except that g will be placed &t e origin later. Toe
data wset

Chucges ChugeE Posiion
4 5.00 x 164¢C 0,5.00 cm
@ X CA  (admos -8, 20
\94/'S
17" Duermig the s porein o e riin due 100, 5 80, 5,0 .
< 10"
Viarosr s R4, B (gueTvntin )( ol
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ViaTo,08 = 203 0%y

Now supposs g, i movedfrom a very,very grea disaace t he origa. At (0, ) detemiaethe work doae
0.4 0r by 4 m moviog ¢ fom s statiog posion f 0, .
Vi (- Rooxiomocy( 203 xiobU)

THIS 15 worwk Dont By 4,

e l} How mnuch work anst be dove 0 4, to wove it from (0, 0) to (4.494 e, 7.191 cxd?
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Twa poi 00) 20d 3q (1.20 cxn,0), are sivuated as showa in the H

disgram g =2004C). 1

) PR 2| 2900 s Cones

The points A, B, C and D tre marekd on the diagrams A = = o e
30 o 0,5 = (000 em. 0, C = 040 cm, Dand D = A | B O\ e
0.600 cm) Lem, 0). g

1 g_,,:,,_g Poinrls) on x axis at which V = 0.
'5‘\ A - -
7. C o i el ok

3.M0T AT AL} Ao elecmron placed at {0371 cm, ) will experience 1 force in which direction
right, up, down o aor alle

4 To_LBET™ Acpoine C, the diecrion dlong the x sxis thar 3 proson wrill have to be moved 1o

#g increase s elacerical PE.
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2 ‘How much work must be dane on 1 1.50 uC charge to move i from point D o point B2
Vgzo Vo = -3d3xpety

AVzVa=Vy = 372x10¢V
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