
22W-PHYSICS-1C Mid-term 1
ROHAN SRIVASTAVA

TOTAL POINTS

23.5 / 28

QUESTION 1

8 pts

1.1 Forces on q2 3 / 3

✓ - 0 pts Correct

   - 3 pts Incorrect

1.2 magnitude of the current 5 / 5

✓ - 0 pts Correct

   - 3 pts Incorrect magnitude

   - 2 pts Incorrect direction

   - 5 pts Incorrect magnitude and direction

QUESTION 2

10 pts

2.1  7 / 10

   - 0 pts Correct

   - 2 pts B12 is incorrect

✓ - 1 pts B23  magnitude is incorrect

   - 1 pts B23 direction is incorrect

   - 2 pts B34 is incorrect

✓ - 1 pts B41 magnitude is incorrect

   - 1 pts B41 direction is incorrect

✓ - 1 pts Net B is incorrect

   - 2 pts Net B is incorrect

QUESTION 3

10 pts

3.1  5 / 5

✓ + 0.5 pts Written the correct expression for

magnetic field due to a straight long wire

$$B=\frac{\mu_0 i}{2\pi r}$$

✓ + 0.5 pts Defined correct area element $$A=a\cdot

dr$$

✓ + 1 pts Calculated Magnetic flux through a element

$$dr$$, i.e. calculated $$d\phi_B$$

✓ + 1 pts Set up the Integral to calculate the Magnetic

flux $$\phi_B$$ correctly.

✓ + 2 pts Evaluated the integral correctly to get

Magnetic flux $$\phi_B$$

   + 0 pts Not attempted

3.2  3.5 / 5

✓ + 1 pts Correct expression for induced

electromotive force written,

$$|\epsilon|=|\frac{d\phi_B}{dt}|$$.

✓ + 1 pts The velocity $$v=\frac{ds}{dt}$$ is written.

✓ + 1 pts The correct expression for $$\epsilon$$ is

set up, i.e.

$$\epsilon=\frac{d\phi_B}{ds}\frac{ds}{dt}$$ using

chain rule.

   + 2 pts The expression is evaluated correctly.

   + 0 pts Not attempted

+ 0.5 Point adjustment

Correct approach followed...but left incomplete

1      You can do that with derivatives as

$$\frac{d(\log{x})}{dx}=\frac{1}{x}$$.... and using chain

rule

$$\frac{d(\log{x})}{dt}=\frac{d\log{x}}{dx}\frac{dx}{dt}=\fra

c{1}{x}\frac{dx}{dt}$$......

2      $$s$$ is changing with $$t$$ thus the emf is

evaluated by using the chain rule

$$\epsilon=\frac{d\phi_B}{dt}=\frac{d\phi_B}{ds}\frac{ds

}{dt}$$....
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1.2 magnitude of the current 5 / 5

✓ - 0 pts Correct

   - 3 pts Incorrect magnitude

   - 2 pts Incorrect direction
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2.1  7 / 10

   - 0 pts Correct

   - 2 pts B12 is incorrect

✓ - 1 pts B23  magnitude is incorrect

   - 1 pts B23 direction is incorrect

   - 2 pts B34 is incorrect

✓ - 1 pts B41 magnitude is incorrect

   - 1 pts B41 direction is incorrect

✓ - 1 pts Net B is incorrect

   - 2 pts Net B is incorrect
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3.1  5 / 5

✓ + 0.5 pts Written the correct expression for magnetic field due to a straight long wire $$B=\frac{\mu_0 i}{2\pi

r}$$

✓ + 0.5 pts Defined correct area element $$A=a\cdot dr$$

✓ + 1 pts Calculated Magnetic flux through a element $$dr$$, i.e. calculated $$d\phi_B$$

✓ + 1 pts Set up the Integral to calculate the Magnetic flux $$\phi_B$$ correctly.

✓ + 2 pts Evaluated the integral correctly to get Magnetic flux $$\phi_B$$

   + 0 pts Not attempted
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3.2  3.5 / 5

✓ + 1 pts Correct expression for induced electromotive force written, $$|\epsilon|=|\frac{d\phi_B}{dt}|$$.

✓ + 1 pts The velocity $$v=\frac{ds}{dt}$$ is written.

✓ + 1 pts The correct expression for $$\epsilon$$ is set up, i.e. $$\epsilon=\frac{d\phi_B}{ds}\frac{ds}{dt}$$

using chain rule.

   + 2 pts The expression is evaluated correctly.

   + 0 pts Not attempted

+ 0.5 Point adjustment

Correct approach followed...but left incomplete

1      You can do that with derivatives as $$\frac{d(\log{x})}{dx}=\frac{1}{x}$$.... and using chain rule

$$\frac{d(\log{x})}{dt}=\frac{d\log{x}}{dx}\frac{dx}{dt}=\frac{1}{x}\frac{dx}{dt}$$......

2      $$s$$ is changing with $$t$$ thus the emf is evaluated by using the chain rule

$$\epsilon=\frac{d\phi_B}{dt}=\frac{d\phi_B}{ds}\frac{ds}{dt}$$....
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