
5C-F21 Final B

CLAIRE HATHAWAY

TOTAL POINTS

50.5 / 56

QUESTION 1

20 pts

1.1  0 / 1

   - 0 pts Correct. b

✓ - 1 pts wrong

1.2  1 / 1

✓ - 0 pts Correct b

   - 1 pts wrong

1.3  1 / 1

✓ - 0 pts Correct. a

   - 1 pts wrong

1.4  1 / 1

✓ - 0 pts Correct. d

   - 1 pts wrong

1.5  1 / 1

✓ - 0 pts Correct. a

   - 0 pts wrong

1.6  1 / 1

✓ - 0 pts Correct. b

   - 0 pts wrong

1.7  1 / 1

✓ - 0 pts Correct. c

   - 1 pts wrong

1.8  1 / 1

✓ - 0 pts Correct b

   - 1 pts wrong

1.9  0 / 1

   - 0 pts Correct.  b

✓ - 1 pts wrong

1.10  1 / 1

✓ - 0 pts Correct. c

   - 1 pts wrong

1.11  1 / 1

✓ - 0 pts Correct b

   - 0 pts wrong

1.12  1 / 1

✓ - 0 pts Correct.  a

   - 1 pts wrong

1.13  0 / 1

   - 0 pts Correct. b

✓ - 1 pts wrong

1.14  1 / 1

✓ - 0 pts Correct

   - 1 pts wrong

1.15  1 / 1

✓ - 0 pts Correct.  b

   - 1 pts wrong

1.16  1 / 1

✓ - 0 pts Correct. b

   - 1 pts wrong

1.17  1 / 1

✓ - 0 pts Correct. d

   - 1 pts wrong

1.18  1 / 1



✓ - 0 pts Correct.  d

   - 1 pts wrong

1.19  0 / 1

   - 0 pts Correct. d

✓ - 1 pts wrong

1.20  1 / 1

✓ - 0 pts Correct. a

   - 1 pts wrong

QUESTION 2

12 pts

2.1  3.5 / 4

   - 0 pts Correct

   - 4 pts no answer

   - 0 pts did not specify how to determine it from

these numbers

   - 1 pts did not identify the two numbers that must be

compared or identified the wrong numbers

✓ - 0.5 pts you cannot compare an area with a

distance

   - 0.5 pts not length but radius

   - 1 pts wrong conclusion

2.2  4 / 4

✓ - 0 pts Correct

   - 0.5 pts wrong d (or other numerical error)

   - 0.5 pts Wrong area

   - 0.5 pts wrong formula for C

   - 1 pts No area calculated

2.3  4 / 4

✓ - 0 pts Correct

   - 1 pts wrong V

   - 1 pts wrong approach, wrong or no Q

   - 1 pts wrong or no formula for UC

   - 1 pts no calculations

   - 4 pts no answer

QUESTION 3

12 pts

3.1  6 / 6

✓ - 0 pts Correct

   - 2 pts crossed out $$R_3$$ or otherwise dealt with

the capacitor incorrectly

   - 1 pts applied power formula using the wrong

voltage or current

   - 0.5 pts Remembered the power formula wrong or

plugged in numbers into calculator wrong

   - 1 pts Small mistake reducing the resistors

   - 2 pts Multiple mistakes reducing the resistors or

otherwise finding the current and voltage splits

   - 3 pts Did not reduce resistors or otherwise

ignored voltage and current splits

   - 0.5 pts forgot to combine the batteries

3.2  6 / 6

✓ - 0 pts Correct

   - 0 pts Correct with mistakes carried over from part

(a)

   - 4 pts Only wrote the generic formulas or given

values

   - 1 pts small mistake finding voltage across

capacitor

   - 2 pts Significant mistake finding the voltage to

calculate Q

   - 3 pts Treated the capacitor as if it were in parallel

with the 24V or 48V battery

   - 3 pts reduced the circuit as if the capacitor were

acting like a wire

   - 0.5 pts Everything correct but forgot formula for

charge or plugged in numbers wrong

QUESTION 4

12 pts

4.1  3 / 3

✓ - 0 pts Correct!

   - 1 pts Incorrect if: plot does not start at $$N_0$$ at

$$t = 0$$.

   - 1 pts Incorrect if: the curve does not go as $$e^{-



\lambda t}$$ (anything other than exponential decay).

   - 1 pts Incorrect if: the labelled $$T_{1/2}$$ does not

correspond with $$\frac{N_0}{2}$$, or one of the

labels is missing.

4.2  2 / 3

   - 0 pts Correct

✓ - 1 pts Incorrect if:  $$^{14} _7 X$$ (or $$^{14} _7

N$$) was not included in the products, or its atomic

numbers are labelled incorrectly. Recall that the

$$Z$$ in $$^A _Z X$$ is the proton number, so the

starting element should be $$^{14} _6 C$$

(additional points weren't taken off for getting the

starting element wrong; only based off of how the

end product is labelled).

   - 1 pts Incorrect if: $$e^-$$ (electron) was not

included in the products

   - 1 pts Incorrect if: $$\bar{\nu_e}$$ (antineutrino)

was not included in the products

4.3  6 / 6

✓ - 0 pts Correct

   - 2 pts Incorrect if: There was no attempt to find

$$\lambda$$ using $$T_{1/2} = \frac{ln(2)}{\lambda}$$

   - 1 pts Incorrect if: The above method was

attempted but did not find $$\lambda \approx

0.00012 yr^{-1}$$

   - 2 pts Incorrect if: $$t$$ wasn't found by using the

relation $$\frac{C_{14}}{C_{12}} \cdot 10^{12} = e^{-

\lambda t}$$ . This relation could be found in several

ways. One could've written that formula straight from

the lecture slides, plugged in $$\frac{C_{14}}{C_{12}} =

10^{-15}$$, and rearranged to solve for $$t$$.

Another way to do this is to use the given ratios to

attain some form of $$\frac{N}{N_0} =  e^{-\lambda

t}$$. This can be done by first recognizing

$$N_{C_{12,0}} = N_{C_{12}}$$. Using this, we can

write out $$(\frac{C_{12,0}}{C_{14,0}}) \cdot

(\frac{C_{14}}{C_{12}}) = \frac{C_{14}}{C_{14,0}}$$, which

we can equate to $$e^{-\lambda t}$$. Plugging in the

given ratios, we find that $$ \frac{C_{14}}{C_{14,0}} =

10^{12} \cdot 10^{-15} = 10^{-3}$$. Finally, we have

$$\frac{C_{14}}{C_{14,0}} = 10^{-3} = e^{-\lambda t}$$,

and can solve for $$t$$ from there.

   - 1 pts Incorrect if: $$\frac{C_{14}}{C_{12}} \cdot

10^{12} = e^{-\lambda t}$$ was used, but plugged in

$$10^{15}$$ instead of $$10^{-15}$$. Note that the

given ratio was $$\frac{C_{12}}{C_{14}} = 10^{15}$$, and

not $$\frac{C_{14}}{C_{12}}$$. One would get a

negative time if this mistake was made.

   - 1 pts Incorrect if: The final solution is not

approximately $$5.7 *10^4$$ years

Page 3


























