
ENGAA S2 2019 - Question 1

ENGAA S2 2019 - Question 1 - Worked Solution

sin 𝑠𝑖𝑛 45 = 2
2

sin 𝑠𝑖𝑛 60 = 3
2

𝑛 sin 𝑠𝑖𝑛 𝑥 = sin 𝑠𝑖𝑛 𝑦 

𝑛 .  3
2 = 2

2

𝑛 = 2
3

𝑛. sin 𝑠𝑖𝑛 45 = sin 𝑠𝑖𝑛 𝑦 

Worked Solutions for ENGAA Past Papers
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sin 𝑠𝑖𝑛 𝑦 = 2
2  .  2

3

sin 𝑠𝑖𝑛 𝑦 = 1
3

Answer is A
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ENGAA S2 2019 - Question 2

ENGAA S2 2019 - Question 2 - Worked Solution

𝑃 = 𝐼𝑅

𝑉 = 𝐼𝑅

∴𝑃 = 𝑉2

𝑅
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We want to rank them

𝑙𝑜𝑤𝑒𝑠𝑡 𝑝𝑜𝑤𝑒𝑟 →ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑝𝑜𝑤𝑒𝑟

Thus:

ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑅 →𝑙𝑜𝑤𝑒𝑠𝑡 𝑅

X , Y , Z

Answer is A
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ENGAA S2 2019 - Question 3

ENGAA S2 2019 - Question 3 - Worked Solution
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𝑤𝑎𝑖𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑙𝑜𝑐𝑘 𝑎𝑐𝑡𝑖𝑛𝑔  𝑑𝑜𝑤𝑛 𝑠𝑙𝑜𝑝𝑒:

𝑤' = 𝑚𝑔 sin 𝑠𝑖𝑛 θ 

∴𝑇 = 𝑚𝑔 sin 𝑠𝑖𝑛 θ + 5𝑁 

𝑀𝑔 = 10𝑁 .  sin 𝑠𝑖𝑛 30 ° + 5

𝑀 = 15
10 = 1. 5𝑘𝑔

Answer is C
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ENGAA S2 2019 - Question 4

http://www.oxbridgemind.co.uk


ENGAA S2 2019 - Question 4 - Worked Solution

𝑉
𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑

= 3
𝑅

0
 .  16𝑉

𝑉
𝑜𝑝𝑒𝑛

= 13
12  .  16 = 4𝑉

𝑉
𝑐𝑙𝑜𝑠𝑒𝑑

= 3
8  .  16 = 6𝑉

Answer is B
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ENGAA S2 2019 - Question 5

ENGAA S2 2019 - Question 5 - Worked Solution

𝑓 = 3.2𝑚𝑠
0.08𝑚 = 𝑣

λ

𝑓 = 40𝐻𝑧

𝑖𝑛 𝑜𝑛𝑒 𝑚𝑖𝑛𝑢𝑡𝑒 : 40𝐻𝑧×60𝑠 = 2400 𝑤𝑎𝑣𝑒𝑠 𝑝𝑒𝑟 𝑚𝑖𝑛

𝐴𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 𝑎𝑡 𝑎𝑛𝑡𝑖𝑛𝑜𝑑𝑒 ,  𝑤ℎ𝑒𝑟𝑒 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑤𝑎𝑣𝑒𝑠 𝑠𝑢𝑝𝑒𝑟𝑝𝑜𝑠𝑒:

𝐴 = 1. 5𝑐𝑚 ×2 = 3𝑐𝑚

𝐼𝑓 𝑡ℎ𝑒 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒 𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑠 𝑜𝑛𝑒 𝑓𝑢𝑙𝑙 𝑤𝑎𝑣𝑒 𝑖𝑡 𝑑𝑜𝑒𝑠 4 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑑 = 4𝐴

Hence:

𝑑
0

= 3𝑐𝑚×4×2400 𝑚𝑖𝑛−1

      = 28800 𝑐𝑚

      = 288 𝑚

Answer is E
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ENGAA S2 2019 - Question 6

ENGAA S2 2019 - Question 6 - Worked Solution

φ = 90 − θ

sin𝑠𝑖𝑛 90 
sin𝑠𝑖𝑛 φ =

𝑛
𝑚

𝑛
𝑎𝑖𝑟

=
𝑣

𝑎𝑖𝑟

𝑣
𝑚𝑎𝑡

     𝑏𝑦 𝑑𝑒𝑓𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑝𝑡𝑖𝑐𝑎𝑙 𝑖𝑛𝑑𝑒𝑥

𝑣
𝑚𝑎𝑡

= 𝑣
𝑎𝑖𝑟

− sin 𝑠𝑖𝑛 φ 

sin 𝑠𝑖𝑛 φ = sin 𝑠𝑖𝑛 90 − θ( ) = cos 𝑐𝑜𝑠 θ  
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𝑣
𝑚𝑎𝑡

= 𝑣
𝑎𝑖𝑟

 .  cos 𝑐𝑜𝑠 65 

λ
𝑚𝑎𝑡

=
𝑣

𝑎𝑖𝑟
cos𝑐𝑜𝑠 65 

𝑓

Answer is A
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ENGAA S2 2019 - Question 7

ENGAA S2 2019 - Question 7 - Worked Solution

𝑃
𝑔𝑟𝑜𝑢𝑛𝑑

= 𝑃
𝑎𝑡𝑚

+ 𝑃
𝑝𝑦𝑟𝑎𝑚𝑖𝑑

𝑃
𝑝𝑦𝑟𝑎𝑚𝑖𝑑

= 𝑤𝑒𝑖𝑔ℎ𝑡
𝑏𝑎𝑠𝑒 𝑎𝑟𝑒𝑎 = 𝑔× 𝑉×ρ

𝐴 = 1
3 𝑔ℎρ  𝑢𝑠𝑖𝑛𝑔 𝑉 = 1

3 𝐴ℎ

                   = 10𝑁𝑘𝑔−1 × 1
3 ×140𝑚×2100𝑘𝑔𝑚−3

                   = 980, 000 𝑃𝑎

∴𝑃
𝑝𝑦𝑟𝑎𝑚𝑖𝑑

= 100𝑘𝑃𝑎 + 980𝑘𝑃𝑎

                      = 1080 𝑘𝑃𝑎

Answer is E
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ENGAA S2 2019 - Question 8

ENGAA S2 2019 - Question 8 - Worked Solution
𝑃. 𝑉 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

ℎρ𝑔 + 𝑃( ). 4π𝑅3 = 𝑥ρ𝑔 + 𝑃( ) .  4π 𝑅'( )
3

∴ 𝑅' = ℎρ𝑔+𝑃
𝑥ρ𝑔+𝑃( )

1
3 𝑅
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Answer is C

ENGAA S2 2019 - Question 9

ENGAA S2 2019 - Question 9 - Worked Solution

ℎ = 4𝑚 .  sin 𝑠𝑖𝑛 30° 

1
2 𝑚𝑢2 + 𝑚𝑔ℎ = 1

𝑣 𝑚𝑣2 + 𝑚𝑔ℎ' + 𝐹 .  𝑠
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𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐸 = 𝐹𝑖𝑛𝑎𝑙 𝐸 + 𝑊𝑜𝑟𝑘 𝑑𝑜𝑛𝑒 𝑏𝑦 𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛

1
2 2( )82 + 2×10×4 sin 𝑠𝑖𝑛 30 = 1

2 2( )07 + 2×10×0 + 𝐹 .  4

𝐹 = 104
4 = 26

Answer is G
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ENGAA S2 2019 - Question 10

ENGAA S2 2019 - Question 7 - Worked Solution

Let d be the distance to the Center of Mass:

Swimming torques about pivot.

𝑑 .  𝑋 = 3 .  0. 6 𝑋( )

𝑑 = 1. 8𝑚 𝑓𝑟𝑜𝑚 𝑝𝑖𝑣𝑜𝑡

0. 6 𝑋 + 800 = 𝑋

𝑋 = 2000𝑁

Answer is E
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ENGAA S2 2019 - Question 11

ENGAA S2 2019 - Question 11 - Worked Solution

𝑆 = 𝑢 + 1
2 𝑎𝑡2

12. 2𝑚 = 𝑉
2
 .  1( ) + 1

2 𝑎 1( )2

12. 2 + 14. 4 = 𝑉
2

2( ) + 1
2 𝑎 𝑎( )2

24. 4 = 2𝑉
2

+ 𝑎

26. 6 = 2𝑉
2

+ 2𝑎

𝑎 = 2. 2𝑚𝑠−2

𝑉
2

= 11. 1𝑚𝑠−1

𝑉
0

= 𝑉
2

− 𝑎𝑡

      = 11. 1 − 2. 2×2

𝑉
0

= 6. 7𝑚𝑠−1

Answer is C
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ENGAA S2 2019 - Question 12

ENGAA S2 2019 - Question 7 - Worked Solution

1
2 𝐹𝑥 = 0. 25

1
2 𝑘𝑥2 = 0. 25   →𝑃𝐸

1
2 𝑘𝑥2 = 25𝑥2

𝑥 = 10𝑚

1
2  𝐹 .  10 = 0. 25

∴𝐹 = 0. 05𝑁

𝑅𝑎𝑡𝑒 𝑜𝑓 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑓𝑜𝑟𝑐𝑒 : 0. 2𝑁𝑠−1

0.05𝑁

0.2𝑁𝑠−1 = 25𝑠

𝑃 = 𝐸
𝑡 = 0.25𝐽

25𝑠 = 0. 01𝑊

Answer is A
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ENGAA S2 2019 - Question 13

ENGAA S2 2019 - Question 13 - Worked Solution

Switch
∑ 𝑣 ∑ 𝑅

𝐼 P

Open 2V 3R 2
3  𝑉/𝑅 4

9  𝑉2/𝑅

Closed V 2R 1
2  𝑉/𝑅 1

4  𝑉2/𝑅

𝑃' = 9
16 𝑃
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Answer is B

ENGAA S2 2019 - Question 14

ENGAA S2 2019 – Question 14 - Worked Solution

By Newton’s 2nd law on Caravan

𝑇 − 𝐷
2

= 𝑀𝑎

By definition of Young’s Modulus

𝐸 = 𝑇×𝑙
𝐴×𝑥  → 𝐸𝐴𝑥

𝑙 − 𝐷
2

= 𝑀𝑎

𝑥 =
𝑀𝑎+𝐷

2( )𝑙

𝐸𝐴

Answer is C
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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 S2 2019 - Question 16

ENGAA S2 2019 - Question 16 - Worked Solution
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2 & 3 are based on reasoning of air resistance messing with the system’s conservation.

Answer is F
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ENGAA S2 2019 - Question 17

ENGAA S2 2019 - Question 17 - Worked Solution

𝐴𝑡 𝑡𝑜𝑝 ,  𝑣
𝑦

= 0

𝑣
𝑦

= 𝑢
𝑦

− 𝑔𝑡

𝑣
𝑦

= 𝑣
0

sin 𝑠𝑖𝑛 30 − 10×0. 6𝑠

∴ 𝑣
0

= 12𝑚𝑠

𝑆 = 𝑢𝑡 + 1
2 𝑎𝑡2

ℎ = 12 sin 𝑠𝑖𝑛 30 . 1. 0𝑠( ) − 1
2 10( ) 1. 0( )2 

ℎ = 1𝑚

Answer is A
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ENGAA S2 2019 - Question 18
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ENGAA S2 2019 - Question 18 - Worked Solution

Equating torques on bridge:

𝑤×𝑙 sin 𝑠𝑖𝑛 θ = 𝑇 cos 𝑐𝑜𝑠 θ
2 ×𝑙 

𝑇 = 𝑤 sin 𝑠𝑖𝑛 θ
2  

𝑀𝑎𝑥 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇 𝑖𝑠 𝑎𝑡 θ = 90°

∴𝑇 = 𝑤
2

𝑢𝑛𝑑𝑒𝑟 𝑙𝑖𝑚𝑖𝑡𝑠 :  θϵ 0 ,  90[ ]

Answer is B
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ENGAA S2 2019 - Question 19

ENGAA S2 2019 - Question 19 - Worked Solution

KE of small particle:

𝐸 = 1
2 𝑚𝑣2

𝑢 = 2𝐸
𝑚

Conservation of momentum

𝑚𝑢 = 𝑚 + 𝑀( )𝑣

𝑣 = 𝑚
𝑚+𝑀 𝑢

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐾𝐸 − 𝐹𝑖𝑛𝑎𝑙 𝐾𝐸

𝐸
𝑙𝑜𝑠𝑡

= 1
2 𝑚𝑣2 − 1

2 𝑚 + 𝑀( ) 𝑚
𝑚+𝑀( )2

          = 𝐸
0

− 1
2

𝑚2𝑢2

𝑚+𝑀

         = 𝐸
0

1 − 𝑚
𝑚+𝑀( )

        = 𝐸
0

𝑀
𝑚+𝑀
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Answer is B
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ENGAA S2 2019 - Question 20

ENGAA S2 2019 - Question 20 - Worked Solution

𝑛
𝑥

= 1
sin𝑠𝑖𝑛 45° 

𝑛
𝑦

= 1
sin𝑠𝑖𝑛 60° 

𝑛
𝑦

<  𝑛
𝑥

𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑎𝑛𝑔𝑒𝑙 𝑖𝑠 𝑓𝑟𝑜𝑚 𝑠𝑙𝑜𝑤𝑒𝑟 𝑜𝑝𝑡𝑖𝑐𝑎𝑙 𝑚𝑒𝑑𝑖𝑢𝑚 𝑡𝑜 ℎ𝑖𝑔ℎ𝑒𝑟 𝑠𝑜,  

𝑥→𝑦 

𝑛
𝑥
 sin 𝑠𝑖𝑛 θ

𝑐
= 𝑛

𝑦
sin 𝑠𝑖𝑛 90 ° 

sin 𝑠𝑖𝑛 θ
𝑐

=
𝑛

𝑦

𝑛
𝑥

= sin𝑠𝑖𝑛 45° 
sin𝑠𝑖𝑛 60° = 2/2

3/2
 = 2

3
≅0. 8

sin 𝑠𝑖𝑛 45 = 2
2 ≅0. 7
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sin 𝑠𝑖𝑛 60 = 3
2 ≅0. 87

θ
𝑐
  𝑖𝑛 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 45° & 60°

Answer is C
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