
21S-PHYSICS1C-1 Alternate Final exam
DARREN ZHANG

TOTAL POINTS

60 / 60

QUESTION 1

1 Problem 1 10 / 10

✓ + 2 pts (a) Correct Biot-Savart's law

✓ + 1 pts (a) Correct argument

✓ + 2 pts (b) Taking cross product correctly

✓ + 2 pts (b) Correct integration of B

✓ + 1 pts (b) Correct direction

✓ + 2 pts (c) Correct limits

QUESTION 2

2 Problem 2 10 / 10

✓ + 1 pts (a) Seed value

✓ + 2 pts (b) Correct formula for the magnetic flux

✓ + 1 pts (b) Correct flux at $$t=0$$

✓ + 1 pts (c) Correct time-dependent flux

✓ + 1 pts (c) Correct formula for EMF

✓ + 1 pts (c) Correct result

✓ + 2 pts (d) Correct expression for the maximum

voltage

✓ + 1 pts (d) Correct numerical value

QUESTION 3

3 Problem 3 10 / 10

✓ + 1 pts a) correct answer $$\lambda = c/f =

469\textrm{ m}$$

✓ + 1 pts b) energy per second per area = maximum

average power over total area

✓ + 1 pts b) area is $$ 2 \pi R^2 $$

✓ + 1 pts b) final result is $$50 \textrm{

kW}/(2\pi\cdot100^2\textrm{ m}^2) = 0.796 \textrm{

W/m}^2$$

✓ + 1 pts c) $$E_0 = \sqrt{2 \mu_0 c I} =

\sqrt{2I/\varepsilon_0 c}$$

✓ + 1 pts c) $$E_{\mathrm{rms}} = E_0/\sqrt{2}$$

✓ + 1 pts c) correct answer $$E_{\mathrm{rms}} = 17.3

\textrm{ N/C} $$

✓ + 1 pts d) $$V_{\textrm{rms}} = E_{\textrm{rms}}d$$

where $$d$$ is length of antenna

✓ + 1 pts d) for 100m, $$V_{\textrm{rms}} = 1.73

\textrm{ V}$$

✓ + 1 pts d) for $$C$$ km,  $$V_{\textrm{rms}}  =

1.73/(C \cdot 10) \textrm{ V}$$

QUESTION 4

4 Problem 4 10 / 10

✓ + 1 pts a) use thin lens equation

✓ + 1 pts a) use $$f = f_2$$ and $$s' = \infty$$

✓ + 1 pts a) $$s_2 = 10\textrm{ mm}$$

✓ + 1 pts b) use thin lens equation

✓ + 1 pts b) $$f = f_1$$ and $$s' = d - s_2$$

✓ + 1 pts b) correct value

✓ + 1 pts c) reasonable equation

✓ + 1 pts c) correct equation $$M = (25 \textrm{

cm})s_1'/(f_1f_2) $$

✓ + 1 pts c) correct value

✓ + 1 pts d) image is inverted

QUESTION 5

5 Problem 5 10 / 10

✓ + 1 pts a) strong reflection = constructive

interference

✓ + 1 pts a) there is a relative phase shift

✓ + 1 pts a) $$2t = (m+1/2) \lambda$$

✓ + 1 pts a) $$\lambda = \lambda_0/n_2$$

✓ + 1 pts a) $$\lambda_0 = 413 \textrm{ nm}$$

✓ + 1 pts b) weak reflection = destructive interference

✓ + 1 pts b)  there is a relative phase shift

✓ + 1 pts b) $$2t = m \lambda$$

✓ + 1 pts b) $$\lambda = \lambda_0/n_2$$

✓ + 1 pts b) $$\lambda_0 = 620 \textrm{ nm}$$



QUESTION 6

6 Problem 6 10 / 10

✓ + 1 pts a) $$\Delta m = 2.80 \cdot 10^{-30} \textrm{

kg}$$

✓ + 1 pts b) use energy conservation

✓ + 1 pts b) sum of kinetic energies = $$\Delta m

\cdot c^2 $$

✓ + 1 pts b) numerical value $$2.52 \cdot 10^{-13}

\textrm{ J}$$

✓ + 1 pts c) $$K = (\gamma-1)mc^2 $$

✓ + 1 pts c) solve for $$\gamma = K/mc^2 + 1$$

✓ + 1 pts c) correct numerical values $$\gamma_p =

1.00$$, $$\gamma_e = 2.04$$ and $$\gamma_n =

\infty$$

✓ + 1 pts d) use that $$\gamma = 1/\sqrt{1-v^2/c^2}$$

✓ + 1 pts d) solve correctly for $$v = c\sqrt{1-

1/\gamma^2}$$

✓ + 1 pts d) correct numerical values $$v_p \approx

0$$, $$v_e \approx 2.61 \cdot 10^8 \textrm{ m/s}$$,

$$v_n = c$$
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3 Problem 3 10 / 10

✓ + 1 pts a) correct answer $$\lambda = c/f = 469\textrm{ m}$$

✓ + 1 pts b) energy per second per area = maximum average power over total area

✓ + 1 pts b) area is $$ 2 \pi R^2 $$

✓ + 1 pts b) final result is $$50 \textrm{ kW}/(2\pi\cdot100^2\textrm{ m}^2) = 0.796 \textrm{ W/m}^2$$

✓ + 1 pts c) $$E_0 = \sqrt{2 \mu_0 c I} = \sqrt{2I/\varepsilon_0 c}$$

✓ + 1 pts c) $$E_{\mathrm{rms}} = E_0/\sqrt{2}$$

✓ + 1 pts c) correct answer $$E_{\mathrm{rms}} = 17.3 \textrm{ N/C} $$

✓ + 1 pts d) $$V_{\textrm{rms}} = E_{\textrm{rms}}d$$ where $$d$$ is length of antenna

✓ + 1 pts d) for 100m, $$V_{\textrm{rms}} = 1.73 \textrm{ V}$$

✓ + 1 pts d) for $$C$$ km,  $$V_{\textrm{rms}}  = 1.73/(C \cdot 10) \textrm{ V}$$
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4 Problem 4 10 / 10

✓ + 1 pts a) use thin lens equation

✓ + 1 pts a) use $$f = f_2$$ and $$s' = \infty$$

✓ + 1 pts a) $$s_2 = 10\textrm{ mm}$$

✓ + 1 pts b) use thin lens equation

✓ + 1 pts b) $$f = f_1$$ and $$s' = d - s_2$$

✓ + 1 pts b) correct value

✓ + 1 pts c) reasonable equation

✓ + 1 pts c) correct equation $$M = (25 \textrm{ cm})s_1'/(f_1f_2) $$

✓ + 1 pts c) correct value

✓ + 1 pts d) image is inverted
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5 Problem 5 10 / 10

✓ + 1 pts a) strong reflection = constructive interference

✓ + 1 pts a) there is a relative phase shift

✓ + 1 pts a) $$2t = (m+1/2) \lambda$$

✓ + 1 pts a) $$\lambda = \lambda_0/n_2$$

✓ + 1 pts a) $$\lambda_0 = 413 \textrm{ nm}$$

✓ + 1 pts b) weak reflection = destructive interference

✓ + 1 pts b)  there is a relative phase shift

✓ + 1 pts b) $$2t = m \lambda$$

✓ + 1 pts b) $$\lambda = \lambda_0/n_2$$

✓ + 1 pts b) $$\lambda_0 = 620 \textrm{ nm}$$
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6 Problem 6 10 / 10

✓ + 1 pts a) $$\Delta m = 2.80 \cdot 10^{-30} \textrm{ kg}$$

✓ + 1 pts b) use energy conservation

✓ + 1 pts b) sum of kinetic energies = $$\Delta m \cdot c^2 $$

✓ + 1 pts b) numerical value $$2.52 \cdot 10^{-13} \textrm{ J}$$

✓ + 1 pts c) $$K = (\gamma-1)mc^2 $$

✓ + 1 pts c) solve for $$\gamma = K/mc^2 + 1$$

✓ + 1 pts c) correct numerical values $$\gamma_p = 1.00$$, $$\gamma_e = 2.04$$ and $$\gamma_n =

\infty$$

✓ + 1 pts d) use that $$\gamma = 1/\sqrt{1-v^2/c^2}$$

✓ + 1 pts d) solve correctly for $$v = c\sqrt{1-1/\gamma^2}$$

✓ + 1 pts d) correct numerical values $$v_p \approx 0$$, $$v_e \approx 2.61 \cdot 10^8 \textrm{ m/s}$$, $$v_n

= c$$
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