
Recitation 11





a) Applying the loop rule counterclockwise
starting at point P gives

ℰ1 − 𝑖𝑅2 − 𝑖𝑅1 − ℰ2 = 0.

It gives

𝑖 =
ℰ1 − ℰ2
𝑅1 + 𝑅2

=
12 V − 6.0 V

4.0 Ω + 8.0 Ω
= 0.50 A.

b)
𝑃𝑅1 = 𝑖2𝑅1 = 0.50 A 2 4.0 Ω = 1.0 W.

c)
𝑃𝑅2 = 𝑖2𝑅2 = 0.50 A 2 8.0 Ω = 2.0 W.



d)
𝑃ℰ1 = 𝑖ℰ1 = 0.50 A 12 V = 6.0 W.

e)
𝑃ℰ2 = 𝑖ℰ2 = 0.50 A 6.0 V = 3.0 W.

f,g) Energy is supplied by battery 1 and absorbed
by battery 2.



𝑖 =
ℰ

𝑅

𝑖2 =
ℰ

𝑅 + 2.0
𝑖

𝑖2
=

ℰ/𝑅

ℰ
𝑅 + 2.0

=
𝑅 + 2.0

𝑅
= 1 +

2.0

𝑅

𝑅 =
2.0

𝑖/𝑖2 − 1
=

2.0

5.0/4.0 − 1
= 8.0 Ω.





Applying the loop rule gives

ℰ1 − 𝑖1𝑅1 − 𝑖1 + 𝑖2 𝑅3 = 0,

ℰ2 − 𝑖2𝑅2 − 𝑖1 + 𝑖2 𝑅3 = 0.

Simplifying the two gives

𝑖1 𝑅1 + 𝑅3 + 𝑖2𝑅3 = ℰ1,

𝑖2 𝑅2 + 𝑅3 + 𝑖1𝑅3 = ℰ2,

or
8.00𝑖1 + 4.00𝑖2 = 10.0,

8.00𝑖2 + 4.00𝑖1 = 5.00,

Solving for the currents gives 𝑖1 = 1.25 A, 𝑖2 = 0.

a) 𝑖2 = 0.

b) 𝑖3 = 𝑖1 + 𝑖2 = 1.25 A.





Applying the loop rule to this equivalent single
loop circuit gives, starting at point 𝑉1 and going
counter clockwise gives

ℰ2 − 𝑖𝑅 − 𝑖𝑅 − 𝑖𝑅∥ − ℰ1 − 𝑖𝑅 = 0,

or
ℰ2 − ℰ1 − 3𝑅 + 𝑅∥ 𝑖 = 0.

Thus

𝑖 =
ℰ2 − ℰ1
3𝑅 + 𝑅∥

=
12𝑉 − 5.0𝑉

3 2.0 Ω + 1.0 Ω
= 1.0 A.

a)

𝑉1 + ℰ2 − 𝑖𝑅∥ = 𝑉𝑃 = 0

𝑉1 = 𝑖𝑅∥ − ℰ2 = 1.0 Ω 1.0 A − 12 V = −11 V.

𝑅∥ =



b)
𝑉2 − 𝑅 𝑖 + ℰ2 − 𝑅∥𝑖 = 𝑉𝑃 = 0

𝑉2 = 𝑅 + 𝑅∥ 𝑖 − ℰ2

= 2.0 Ω + 1.0 Ω 1.0 A − 12 V

= −9.0 V.

𝑅∥ =



a)

𝑉𝐶 =
𝑞𝐶
𝐶

= ℰ 1 − 𝑒−𝑡/𝜏

Solve for 𝜏 gives

𝜏 =
−𝑡

ln 1 − 𝑉𝐶/ℰ
=

−1.30 × 10−6 s

ln 1 − 5.00 V/12.0 V
= 2.41 × 10−6 s.

b)

𝜏 = 𝑅𝐶 ⟹ 𝐶 =
𝜏

𝑅
=
2.41 × 10−6 s

15.0 × 103 Ω
= 1.61 × 10−10 F = 161 pF.



a)

𝑉𝐶 =
𝑞𝐶
𝐶

= 𝑉0𝑒
−𝑡/𝜏

Solving for 𝜏 gives

𝜏 =
−𝑡

ln 𝑉𝐶/𝑉0
=

−10.0 s

ln 1.00 V/100 V
= 2.17 s.

b)

𝑉𝐶 17.0 s = 100 V 𝑒−17.0 s/2.17 s = 0.0398 V.


