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Experimental Problem 1 -- Solutions

Q=mcaT=mchT
Q=LﬂMLN2
m=194+0.1g

By
2

total mass clock time time
153 g 0:00.0 0
152 0:36.8 36.8
151 1:19.1 79.1
150 2:00.7 120.7
149 2:40.5 160.5
148 3.23.1 203.1
150 (130.6) 5:31.8 331.8
149 (129.6) 6:21.6 381.6
148 (128.6) 7:17.3 457.3
147 (127.6) 8:08.6 488.6
146 (126.6) 9:00.9 540.9
145 (125.6) 9:54.6 594.6
AMyy, =146.5-132.0
=145+03 g
\\




Method #1 (cont’d)

Specific Heat of Aluminum
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23
[ cdT = (0.3)(293-77) + (173)(0.5)

)
~ 648 + 865 = 151+ 2])/g

Q=Imedl = 194201 )51 +2V/g)
= 2930+ 42 J.
Q _ 2930+42)

L= - = 202+5J/g
AMiN2  145%03¢g
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Method #2

"~ Rer P=1V=V%R =R
LR] S P=aQ/at
Q=M N L
— R=23.0Q(inLN,)
V=127V
I=056A
total mass  clock time time
156 0:00.0 Os ] -
1555 gasz 452 ol Sy = G—ige = -0022.§
R R R
P=0 153 :16. . 230 pasyr 4
152 2:60.0  180.0 S * oo g0 * O S
151 3:47.2 227.2 tyy SJ - ;r::_- rwb;; = -0.0194 &
150 4:13.6 253.6
149 4:32.1 272.1
148 4:50.1 290.1 .~ 50}
P20 147 5:08.9 3089 < g
146 5:27.2 3272 g
145 5:45.7 3457 8
144 6:04.1 364.1 sk
143 6:21.9 381.9
142 7:02.3 4223
141 7:58.4 478.4 1o |-
P=0 140 8:51.2 531.2
139 9:43.7 583.7
138 10:34.6  634.6 . . )
137 11:307  690.7 135 py vy oo s
time {5)
Spwy = -0.054+0.001 g/s
Spgy =-0.0200.001 g/s
Power = P = ’Q = L,———AMLMI
At Ot
P=1V =711W
P=IR =1721W} P = 7.1+01 W
P=V2R =701W
lAM n/Arl = 0.054 ~ 0.020 = 0.034 + 0.0014 J/s
+
L= —£ ___TI201 54,4,

AMia/0t  0.034+0.0014
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Experimen : ' h

1) 0.5
2) 0.5.

3) 0.5
4) 0.5
5) 0.5

6) 0.5
7) 0.5
8) 0.5

9) 0.5
10) 0.5

1) 0.5
2) 05
3) 05

4) 0.5
5) 0.5
6) 0.5
7) 0.5
8) 0.5
9) 0.5
10) 0.5

Method No. 1 (5 poi .
UsesQ=mcf_\TorQ=mchT
Uses Q=LAMy,

Measures mass of aluminum correctly
Measures AM| p;, in some way

Takes into account “thermal leakage” in some way and corrects for aluminum added
to container
Takes into account “thermal leakage™ not being constant in time

Uses reasonable values for ¢ and AT or does Ic dT integral in a reasonable way
No mistakes made in computing L

Error estimate is reasonable for methods used

Value for L is within bounds set by grading team using good procedures

Method No. 2 (5 poi ‘ :
Uses P=AQ/At

Uses P=1IV =I’R = V2R

Uses Q= LMy,

Measures two parameters (to get P) correctly

Measures M| y;, in some way

Takes into account “thermal leakage” in some way

Takes into account “thermal leakage” not being constant in time
No mistakes made in computing L

Error estimate is reasonable for methods used

Value for L is within bounds set by grading team using good procedures
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