
ENGAA S2 2020 - Question 1

ENGAA S2 2020 - Question 1 - Worked Solution

𝑘
𝑃
 :  𝑘 = 1 : 3

𝑥
𝑃
 :  𝑥

𝑄
= 3 : 1

𝑥
𝑃

= 6𝑐𝑚
4  .  3 = 4. 5𝑐𝑚

Answer is E

Worked Solutions for ENGAA Past Papers
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ENGAA S2 2020 - Question 2

ENGAA S2 2020 - Question 2 - Worked Solution

𝐴 = π𝑟2 = π .  4×10−8

𝑅 = ρ . 𝑙
12𝐴 = 15

π

Answer is D
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ENGAA S2 2020 - Question 3

ENGAA S2 2020 - Question 3 - Worked Solution

𝑉 = 𝐶 .  sin 𝑠𝑖𝑛 60 = 3
2  𝐶

𝑑 = 𝑅 + 𝑅 = 𝐿
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𝑡 = 𝑑
𝑠 = 2𝐿

3𝐶

Answer is C
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ENGAA S2 2020 - Question 4

ENGAA S2 2020 - Question 4 - Worked Solution

𝑚 = ρ 𝑉 = 16𝑘𝑔

𝐸
𝑆

= 1
2 𝐹𝑥

      = 𝐹2

2𝑘

𝑘 = (𝑚𝑎)2

2𝐸
𝑠

= 4000𝑁𝑚−1

Answer is E
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ENGAA S2 2020 - Question 5

ENGAA S2 2020 - Question 5 - Worked Solution

Consider vertical component

𝑣2 .  𝑢2 = 2𝑎𝑠

− 4( )2 − 20 sin 𝑠𝑖𝑛 30 ( )2 = 2 − 10( )ℎ

ℎ = 4. 2𝑚

To find d we need vertical flight time

𝑣 = 𝑢 + 𝑎𝑡

− 4 = 20 sin 𝑠𝑖𝑛 30 − 10𝑡

4s𝑡 = 1.
Horizontally:

𝑑 = 𝑣 .  𝑡 = 20 cos 𝑐𝑜𝑠 30 × 1. 4

𝑑 = 14 3
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Answer is G
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ENGAA S2 2020 - Question 6

ENGAA S2 2020 - Question 6 - Worked Solution

Maximum displacement I 0.7m

Answer is D
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ENGAA S2 2020 - Question 7

ENGAA S2 2020 - Question 7 - Worked Solution

𝑇 = 1
2 𝑚𝑣2

∴𝑣 = 2𝑇
𝑚 = 5000𝑚𝑠−1

𝐹 = 𝑚 𝑣−𝑢
∆𝑡

𝐹∆𝑡 = 𝑚𝑣 − 𝑚𝑢

8×107×2 = 8×109 × 𝑣
2

− 5000( )
𝑣

2
= 4000𝑚𝑠−1

𝑇' − 𝑇 = 1
2 𝑚 𝑣

2
2 − 𝑣

1
2( )

             =− 3. 6×1011𝐽

𝑃 = ∆𝑇
𝑡 = −3.6×1011

2𝑠 =− 1. 8×1011𝑊

Answer is B
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ENGAA S2 2020 - Question 8

ENGAA S2 2020 - Question 8 - Worked Solution

𝑃 = 𝐹
𝐴      𝐴𝑠 𝐹 = ρ𝑉𝑔 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡,  𝑤𝑒 𝑎𝑛𝑡 𝑡𝑜 𝑚𝑎𝑥𝑖𝑚𝑖𝑠𝑒 𝐴 𝑖𝑛 𝑜𝑟𝑑𝑒𝑟 𝑡𝑜 𝑚𝑖𝑛𝑖𝑚𝑖𝑠𝑒 𝑃
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𝑃 = ρ𝑔 𝑉
𝐴

    = ρ𝑔ℎ

    = ρ𝑔 3
4

Answer is F
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ENGAA S2 2020 - Question 9

ENGAA S2 2020 - Question 9 - Worked Solution

Torques:

𝑚
𝑎
 .  25 = 𝑚

𝑟
 .  15

𝑚
𝑜
 .  30 = 𝑚

𝑟
 .  10

𝑚
𝑎

𝑚
𝑜

 .  25
30 = 15

10

𝑚
𝑎

𝑚
𝑜

= 9
5

Answer is F
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ENGAA S2 2020 - Question 10

ENGAA S2 2020 - Question 10 - Worked Solution

𝑑 = 𝑠 .  𝑡 = 12𝑐𝑚

𝑊 = 𝐹 .  𝑑

𝐹 = 75𝑁

𝑊𝑒𝑖𝑔ℎ𝑡 𝑑𝑜𝑤𝑛 𝑠𝑙𝑜𝑝𝑒 :   𝑊 sin 𝑠𝑖𝑛 30 

𝑡ℎ𝑢𝑠 𝑓𝑜𝑟 𝑏𝑎𝑙𝑎𝑛𝑐𝑒𝑑 𝑓𝑜𝑟𝑐𝑒𝑠 𝑜𝑛 𝑠𝑙𝑜𝑝𝑒:

𝐹
𝑜

− 75 − 850 sin 𝑠𝑖𝑛 30 = 0
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𝐹
𝑜

= 500𝑁

Answer is C
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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
0

= 3𝑅

𝑅
𝑜

= 3
2 𝑅

𝑅
𝑜

= 3
2 𝑅

𝑅
𝑜

= 1
3 𝑅

𝐼𝑓 𝑅 = 6 ,  𝑅
𝑜

∈ 2Ω ,  4Ω ,  9Ω ,  18Ω{ }

𝑅 = 12 ,  𝑅
𝑜

4Ω ,  8Ω , 18Ω ,  36Ω{ }

𝑡ℎ𝑢𝑠 𝑅 = 12Ω

Answer is D
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ENGAA S2 2020 - Question 12

ENGAA S2 2020 - Question 12 - Worked Solution

𝑉
𝑅

𝑜

= 𝐼𝑅 = 20𝑉

𝑉𝑅' = 10𝑉

𝑉𝑅' = 100𝑉 .  4𝑘Ω
𝐿+4𝑘Ω = 10𝑣

𝐿 = 20000Ω
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Answer is D
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ENGAA S2 2020 - Question 13

ENGAA S2 2020 - Question 13 - Worked Solution

𝑟' = 𝑟2 + 𝑟2

= 2𝑟

𝐸 = 1
2 𝑘∆𝑥2 = 1

2 𝑘 2 .  2𝑟 − 2𝑟( )2

.

.

.
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𝐸 = 2 3 − 2 2( )𝑘𝑥2

Answer is F

ENGAA S2 2020 - Question 14

ENGAA S2 2020 - Question 14 - Worked Solution

𝐹 = 𝑑𝑃
𝑑𝑡

𝑡ℎ𝑢𝑠   𝑃 = ∫ 𝐹𝑑𝑡

𝑃
𝑇

=
𝑡=0

𝑡=𝑇

∫ 𝑥 + 𝑦 𝑡( )𝑑𝑡

𝑡 = 0

       = 𝑥𝑡 + 2
3 𝑦𝑡3/2|

|
|
|

0

𝑇

𝑃
𝑇

= 𝑇 𝑥 + 2
3 𝑦 𝑇( )
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Answer is A
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ENGAA S2 2020 - Question 15

ENGAA S2 2020 - Question 15 - Worked Solution

𝑉 = 𝑑𝑥
𝑑𝑡 = 4 + 4𝑡

𝑉 𝑡 = 0( ) = 4

𝑉 𝑡 = 5( ) = 24

𝑊 = ∆𝑇 = 1
2 𝑚 242 − 42( )

𝑊 = 840𝐽

Answer is E
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ENGAA S2 2020 - Question 16
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ENGAA S2 2020 - Question 16 - Worked Solution

6sin 𝑠𝑖𝑛 θ = 3 sin 𝑠𝑖𝑛 45  

5sin 𝑠𝑖𝑛 θ = 2 sin 𝑠𝑖𝑛 θ  

sin 𝑠𝑖𝑛 θ = 2
5

 . 3
6 

 . sin 𝑠𝑖𝑛 45 

sin 𝑠𝑖𝑛 θ = 15
5

Answer is E
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ENGAA S2 2020 - Question 17

ENGAA S2 2020 - Question 17 - Worked Solution

 𝑆 𝑇 : 1𝑚𝑠−1

𝑇𝑈 : 0. 5 − 1

𝑈𝑅 :  − 0. 5

𝑅𝑆 : 0. 5 + 1

𝐹𝑜𝑟 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙   𝑣 = 12 − 0. 52

                                = 3
2 𝑚𝑠−1

𝑣𝑒𝑟𝑡 : 2× 30𝑚
3/2

= 40 3 𝑠

ℎ𝑜𝑧 : 𝑡 = 30
1.5 + 30

0.5 = 80 𝑠

http://www.oxbridgemind.co.uk


∴ 𝑑 = 80 + 40 3

Answer is D

http://www.oxbridgemind.co.uk


ENGAA S2 2020 - Question 18

ENGAA S2 2020 - Question 18 - Worked Solution

𝐹 = 𝑦 . 𝐴𝑥
𝑙

∴𝑥 = 𝑠𝑡𝑟𝑒𝑠𝑠 .  𝑙
𝑦
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𝑊 = ∫ 𝐹𝑑𝑥 = ∫ 𝑦 𝐴𝑥
𝑙 𝑑𝑥

𝑊 = 1
2

𝑦𝐴
𝑙 𝑥2

𝑊 = 1280𝐽

Answer is B
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ENGAA S2 2020 - Question 19
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ENGAA S2 2020 - Question 19 - Worked Solution

Answer is C
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ENGAA S2 2020 - Question 20

ENGAA S2 2020 - Question 20 - Worked Solution

By ohm’s law

𝐸 = 𝐼 𝑅 + 𝑟( )

𝑟 = 𝑘𝐼2

∴𝐼𝑅 = 𝐸 − 𝑘𝐼3
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𝑃 = 𝐼2𝑅 = 𝐸𝐼 − 𝑘𝐼4

𝑑𝑃
𝑑𝐼 = 𝐸 − 4𝑘𝐼3

𝑑𝑃
𝑑𝐼 = 0   𝑤ℎ𝑒𝑛 𝐸 = 4𝑘𝐼3

OR

𝐼 = 𝐸
4𝑘( )

1
3

𝐼𝑅 = 𝐸 + 𝑘𝐼3

= 𝐼𝑅 + 𝐸
4
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