
Worked Solutions for ENGAA Papers by Topic

Section 2

Topic: Electricity
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ENGAA S2 2020 - Question 2

ENGAA S2 2020 - Question 2 - Worked Solution

2 −8
A = πr = π . 4×10

Answer is D
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ENGAA S2 2020 - Question 11

ENGAA S2 2020 - Question 11 - Worked Solution
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Let each resistor have resistance R
R = 3R
0

If R = 6 , R ∈ {2Ω , 4Ω , 9Ω , 18Ω}
O

R = 12 , R {4Ω , 8Ω , 18Ω , 36Ω}
O

tℎus R = 12Ω
Answer is D
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ENGAA S2 2020 - Question 12

ENGAA S2 2020 - Question 12 - Worked Solution

V = IR = 20V
R
O

'VR = 10V

VR = 100V . = 10V
L = 20000Ω

Answer is D

'
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ENGAA S2 2020 - Question 20

ENGAA S2 2020 - Question 20 - Worked Solution

By ohm’s law
E = I(R + r)

2
r = KI

:IR = E — KI3
2 4

P = I R = EI — KI

dI = E — 4KI
dP 3
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OR

3
IR = E + KI

http://www.oxbridgemind.co.uk


ENGAA S2 2019 - Question 2

ENGAA S2 2019 - Question 2 - Worked Solution

P = IR
V = IR

2

:P =

Wewant to rank them
lowest power →highest power
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Thus:
highest R → lowest R

X , Y , Z

Answer is A
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ENGAA S2 2019 - Question 4

ENGAA S2 2019 - Question 4 - Worked Solution
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Answer is B
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ENGAA S2 2019 - Question 13

ENGAA S2 2019 - Question 13 - Worked Solution

Switch
∑ v ∑ R

I P

Open 2V 3R V/R

Closed V 2R V/R

Answer is B
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ENGAA S2 2019 - Question 15
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ENGAA S2 2019 - Question 15 - Worked Solution

To maximize Voltmeter reading, increase difference between V
1
&V

2

1 in parallel with P→ lowers Rp , lowers V1

2 in series with Q → increases Rq , lower V1

3 in parallel with R → makes V2 closer to V1

Answer is E
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ENGAA Specimen S2 - Question 6

ENGAA Specimen S2 - Question 6 - Worked Solution

Since the wire in series with the resistor, the sum of the p. d. s is 1.2v
The p . d across the wire = 0.2v

for resistors in series =

R = 200Ω
R =

—6
P = 1×10 Ωm

Answer is A

http://www.oxbridgemind.co.uk


ENGAA Specimen S2 - Question 8

ENGAA Specimen S2 - Question 8 - Worked Solution

For resistors in parallel:

R = 5Ω
e

For resistors in series : R

R = 5 + 3 + r
T

V = IR
20 = 2(8 + r)

r = 2Ω
Answer is A
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ENGAA Specimen S2 - Question 18

ENGAA Specimen S2 - Question 18 - Worked Solution

Using Kirchoff’s voltage law
loop① : I

1
×40 + I

3
×40 = 20 ————①

loop② : I
2
×40 + I

3
×40 = 10 ————②

Using Kirchoff’s current law:
I1 + I2 = I3 ———— ③

① + ②

(I1 + I
2)40 + 2I

2
×40 = 30 ———— ④

Sub ③ into ④
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120I = 30
3

40I + 40I = 10
3 2

10 + 40I = 10
2

I = 0
2

tℎe voltmeter reading = 0v
Answer is A
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ENGAA Specimen S2 - Question 20

ENGAA Specimen S2 - Question 20 - Worked Solution

Potential divider circuit can be used as the resistance of X is very high.

O
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o

1200 > 200 + R b
o

R b < 1000
o

o

— µT log log b < log log 1000 — log log R
o

µT log log b > log log R
o
— log log 1000

Make b the base of the logs such that b = 1

Answer is A

—µT

—µT
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ENGAA S2 2018 - Question 3

ENGAA S2 2018 - Question 3 - Worked Solution

Total resistance for a parallel combination:

So as W increases, total resistance of combination of W and Y increases.
P.d across then increases (potential divider→potential is split in the same ratio
as the resistance).
So P.d across X decreases.

P = , so power dissipation across X decreases

As the potential across Y increases, power dissipation in Y increases, by same
argument as above.
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Answer is C.
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ENGAA S2 2018 - Question 9

ENGAA S2 2018 - Question 9 - Worked Solution

Redraw circuit:

http://www.oxbridgemind.co.uk


Potential is split in ratio of resistance:

So, reading on voltmeter is 10v – 2v = 8v
Answer is E.
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ENGAA S2 2018 - Question 12

ENGAA S2 2018 - Question 12 - Worked Solution

Parallel circuit so:
4. 8 = 6 — V

r

V = 1. 2 (p.d lost in internal resistance)
r

I = V = 4.8 = 0. 24A
1 R 20

I = V = 48 = 0. 16A
2 R 30
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I = 0. 24 + 0. 16
I = 0. 4A
V = I
r r

Answer is D.
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ENGAA S2 2018 - Question 16
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ENGAA S2 2018 - Question 16 - Worked Solution

P = (P = respectively)

d = (d = density)
V = A×L

d = →m = ALd

Now for whole cable:
M = 6×M

A
+ M

C

= 6×ALd + AL(3d)
= 9ALd

R = (2ρ)×L

C A

= ×9Ld
2

18ρdv= M

R = (3ρ)L

a A

= ×9Ld
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2

Answer is A.

—1
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ENGAA S2 2017 - Question 2

ENGAA S2 2017 - Question 2 - Worked Solution

a)
● Resistor follows aim’s law with constant R

V = IR
● So v∝I, and so resistor has a straight line I – V graph, through the

origin
● So device V is a resistor

Answer is C
b)
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c)

I = 3 A
2 2

V = I R
1

6 = I ×8
1

I = 3 A
1 2

I = I + I
1 2

I = 2. 25A

● As the current through a lamp increases, the lamp heats up, and so its
resistance increases.

● So as the instantenous resistance of the lamp is R = V/I , the gradient
of its I – V graph will decrease.

● This means x is the filament lamp.

Answer is B

Draw circuit and label currents
● Currents are parallel so voltage across resistor and lamp is 6V
● From question, at 6V, power dissipated by lamp is P = 9W
● P = IV = 6I

2
= 9

● For resistor

Answer is D
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d)

● C is correct as for a series circuit I is constant throughout.
Why other statements are false
a. P = IV, I is the same forW and Y, but V is not as they don’t have

equal resistant.
b. AgainW and X don’t have equal resistance, so as p .d are shared in

ratio of resistance , p.d acrossW and Y is not equal.
c.

d. , and if W and Y were connected alone, power
supply would deliver more power.

e. If connected in parallel, total R is lower, so similarly to d, power
supply would deliver more power.
Answer is C

e)

● I is the same in W and Y
● Require VW+ VY = 6V
● So need to use I – V graphs to find such an I such that this holds
● At I = 0.5A
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VY + VW = 4 +2 = 6V
PW = I VW

= 0. 5×2
= 1. 0W

Answer is C
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ENGAA S2 2016 - Question 2

ENGAA S2 2016 - Question 2 - Worked Solution

a) by Kirchoff’s voltage law
Answer is F
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b)

For resistance in parallel:

For resistance in series:

The total resistance of the circuit
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The current is the same everywhere in a series circuit

Answer is A
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c)

R = R
1 2

I
1
= I

2
+ I

3
by kircℎoff's current law

'
I
1
R
1
+ I

3
R
3
= V by kircℎoff s voltage law

I R =
V(R1+R3)

1 1 (R1+2R3)
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Answer is D
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d)

R = 2R
1 3

Answer is B
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