
ENGAA S1 2018 - Question 1

ENGAA S1 2018 - Question 1 - Worked Solution

Number of women passing in 1st attempt:

200 – 143 = 57

Number of men passing in 1st attempt:

167 – 57 = 110

Answer is E.

Worked Solutions for ENGAA Past Papers
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ENGAA S1 2018 - Question 2

ENGAA S1 2018 - Question 2 - Worked Solution

𝐴𝑛 α 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒:

24α

𝐴 β 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒 :

− 10β

So total number of proton’s lost;

5×2( ) + − 1×2( ) = 8

Answer is B.
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ENGAA S1 2018 - Question 3

ENGAA S1 2018 - Question 3 - Worked Solution

𝑉 = 2𝐴

𝑉 = 2 2𝑥3

𝐴 = 2× 2𝑥2 + 2 2𝑥2 + 2𝑥2[ ]
    = 2𝑥2 3 2 + 2[ ]

2 2𝑥3 = 4𝑥2 3 2 + 2[ ]
2𝑥 = 2 3 2 + 2[ ]

𝑥 = 2 3 + 2
2

⎡⎢⎣
⎤⎥⎦

𝑥 = 6 + 2 2

Answer is B.
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ENGAA S1 2018 - Question 4

ENGAA S1 2018 - Question 4 - Worked Solution

𝑅
𝑇

= 𝑅
1

+ 𝑅
2

+ 𝑅
3

= 30Ω

𝑉 = 𝐼𝑅

     = 0. 2×30

     = 6
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ENGAA S1 2018 - Question 5

ENGAA S1 2018 - Question 5 - Worked Solution

Gradient ①

𝑚 = ∆𝑦
∆𝑥 = 2𝑝− 𝑝−1( )

1−𝑝( )−𝑝

     = 𝑝+1
−2𝑝+1

Gradient ②

2𝑥 + 3𝑦 + 1 = 0

𝑦 =− 2
3 𝑥 − 1

3

𝑚 =− 2
3 = 𝑝+1

−2𝑝+1

3𝑝 + 3 =− 2 + 4𝑝

𝑝 = 5

Answer is H.
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ENGAA S1 2018 - Question 6

ENGAA S1 2018 - Question 6 - Worked Solution

Ultra light has max :λ
λ = 400𝑚

𝑐 = λ𝑓

𝑓 = 𝑐
λ

is a maximum so f will be a minimumλ

𝑓 = 3.0×108

400×10−9

    = 7. 5×1014𝐻𝑧

Answer is G.
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ENGAA S1 2018 - Question 7

ENGAA S1 2018 - Question 7 - Worked Solution

Let   QR = y

Then  PQ = 2y
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𝐴 = 2𝑦2 = 96

𝑦 = 4 3

𝑃𝑄 = 8 3 ,  𝑄𝑅 = 4 3

Using Pythagoras:

𝑃𝑄
2( )2

+ 𝑄𝑅
2( )2

= 𝑟2

16×3 + 4×3 = 𝑟2

𝑟 = 60

𝑟 = 2 15

Answer is D.
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ENGAA S1 2018 - Question 8

ENGAA S1 2018 - Question 8 - Worked Solution

Lamp wastes 95% of energy

Energy transferred per second = Power

𝑃 = 100 𝑊

Energy wasted in 10 min:

= 𝑃𝑡×95%

𝑡 = 10×60𝑠

= 100×10×60×0. 95

= 57000𝐽

Answer is E.
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ENGAA S1 2018 - Question 9

ENGAA S1 2018 - Question 9 - Worked Solution

If the ratio of the lengths (height and radius) is 4 : 5, then ratio of volumes is 43 : 53 = 64 : 125

As volume scales as length3

𝑉
𝑅

𝑉
𝐿

= 64
125

𝑉
𝐿

= 125
64 ×320

      = 625𝑐𝑚3
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Answer is E.

ENGAA S1 2018 - Question 10

ENGAA S1 2018 - Question 10 - Worked Solution

Total energy from motor:

𝐸 = 𝑃𝑡

𝑊 = 𝐼𝑉𝑡

𝐸 = 400×125×4

𝐸 = 200000𝐽

𝑈𝑠𝑒𝑓𝑢𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 = 0. 45𝐸

          = 900000𝐽

          = 𝐾𝐸

(As ignoring energy lost to air resistance and friction)

Answer is C.
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ENGAA S1 2018 - Question 11

ENGAA S1 2018 - Question 11 - Worked Solution

① 5𝑥 + 2𝑦 = 20
② 𝑦 = 3𝑥 − 23
③ 𝑥 = 0

①: 𝑦 =− 5
2 𝑥 + 10

Finding  intersection : ② →①

5𝑥 + 2 3𝑥 − 23( ) = 20

5𝑥 + 6𝑥 − 46 = 20

11𝑥 = 66

𝑥 = 6

Sketch lines:
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𝑥 = 1
2 ×6×33 = 99

Answer is C.
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ENGAA S1 2018 - Question 12

ENGAA S1 2018 - Question 12 - Worked Solution

𝑝 = 𝑚𝑣 = 24  ①

𝑘 = 1
2 𝑚𝑣2 = 96  ②

①→②
1
2 ×24×𝑣 = 96

𝑣 = 8

Sub into ①

𝑚 = 24
8 = 3 𝑘𝑔

Answer is A.
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ENGAA S1 2018 - Question 13

ENGAA S1 2018 - Question 13 - Worked Solution

𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑙𝑒𝑛𝑔𝑡ℎ𝑠 = 1: 40

𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑣𝑜𝑙𝑢𝑚𝑒𝑠 = 1: 403  𝑎𝑠

𝑉
𝑚

𝑉
𝑓

= 1

403

𝑉
𝑚

= 12π

403  𝑚3

      = 1. 875×10−4π 𝑚3

       = 1. 875×10−4 × 1003 π𝑐𝑚3

       = 375
2 π 𝑐𝑚3
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𝑚 = ρ𝑣

     = 375
2 π× 4

3

     = 250 π𝑔

Answer is E.

ENGAA S1 2018 - Question 14
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ENGAA S1 2018 - Question 14 - Worked Solution

● From graph

Background counts 20 counts/min

● So initial sample a line has initial count:

120 – 20 = 100

● At half life will have count : 50

● So total count will be:

20 + 50 = 70

From graph this is at : 40 min

Answer is A.
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ENGAA S1 2018 - Question 15

ENGAA S1 2018 - Question 15 - Worked Solution

Equilateral triangle:

𝑆𝑈𝑅 = 180
3 = 60°

Sum of internal angles of pentagon:

𝑆 = 180 𝑛 − 2( )       𝑛 = 5( )

= 540

𝑇𝑆𝑅 = 540
5 = 108°
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TS = SR = SU ⇒ TUS is isosceles

2𝑥 + 𝑇𝑈𝑆 = 180°

2𝑥 + 180 − 60( ) = 180

2𝑥 = 132

𝑥 = 66°

Answer is D.
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ENGAA S1 2018 - Question 16

ENGAA S1 2018 - Question 16 - Worked Solution

𝐹 = 𝑚𝑎

𝑚𝑔 − 12 = 𝑚×2

10𝑚 − 12 = 2𝑚

8𝑚 = 12

𝑚 = 12
8

𝑚 = 1. 5 𝑘𝑔

Answer is C.
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ENGAA S1 2018 - Question 17

ENGAA S1 2018 - Question 17 - Worked Solution

① 𝑁𝑒𝑤 𝑝𝑟𝑖𝑐𝑒 = 1 + 1. 25( )𝑝 = 2. 25𝑝

② 𝑞 = 2. 25𝑝× 1 − 0. 4( )

          = 2. 25𝑝×0. 6

        = 1. 35𝑝

𝑚 = 1. 35

     = 135
100

    = 27
20

Answer is C.
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ENGAA S1 2018 - Question 18

ENGAA S1 2018 - Question 18 - Worked Solution

𝑓 = 10𝐻𝑧

𝑇 = 1
𝑓 = 0. 1𝑠

20
𝑇 = 20

0.1 = 200

SO in 20s, 200 waves pass particle

In one wave particle travels 4×4. 0 𝑐𝑚
In 200 waves : distance = 4×4. 0×200

= 3200𝑐𝑚

= 32𝑚

Answer is E.
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ENGAA S1 2018 - Question 19

ENGAA S1 2018 - Question 19 - Worked Solution

● PQR is isosceles

● Using laws for corresponding and alternative angles and above point:
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θ = 360 − 45 − 25

θ = 290°

Answer is E.
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ENGAA S1 2018 - Question 20

ENGAA S1 2018 - Question 20 - Worked Solution

𝑀
𝑤

+ 𝑀
𝑐

= 290𝑔

𝑀
𝑜

+ 𝑀
𝑐

= 270𝑔

𝑀 = ρ𝑉

𝑀
𝑤

= 1×𝑉 = 𝑉

𝑀
𝑜

= 0. 9𝑉

𝑉 = 𝑀
𝑐

= 290   ①

0. 9𝑉 + 𝑀
𝑐

= 270   ②

① - ②

0. 1𝑉 = 20

𝑉 = 200

Sub into ①
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𝑀
𝑐

= 290 − 200

= 90𝑔

Answer is C.
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ENGAA S1 2018 - Question 21
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ENGAA S1 2018 - Question 21 - Worked Solution

OS ST as a tangent is always perpendicular to the radius.⊥
OSP = 90 − 75 = 15

By alternate angle theorem:

PST = SQP

is isosceles:∆𝑆𝑃𝑄
180 = 75 + 2 θ + 15( )

105 = 2 θ + 15( )

θ = 37. 5

Answer is C.
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ENGAA S1 2018 - Question 22
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ENGAA S1 2018 - Question 22 - Worked Solution

When , skydiver reaches terminal velocity (constant)𝑤 = 𝑘𝑣2

𝑘 = 𝑤

𝑣2

From graph:     v = gradient

𝑣 = ∆𝑣
∆𝑡

𝑣 = 50
1 = 50 𝑚𝑠−1

𝑘 = 𝑤

𝑣2 = 1000

502 = 0. 4

Answer is B.
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ENGAA S1 2018 - Question 23

ENGAA S1 2018 - Question 23 - Worked Solution

ℎ = 𝑏 + 3

𝐴 = 14

1
2 𝑏ℎ = 14

𝑏 + 3( )𝑏 = 28
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𝑏2 + 3𝑏 − 28 = 0

𝑏 = 4    𝑜𝑟 − 7

𝑏 = 4   𝑎𝑠   𝑏 > 0

ℎ = 7

using Pythagoras:

𝑆2 = 𝑏
2( )2

+ 42

𝑆 = 4 + 49

𝑆 = 53

49 = 7 ,  64 = 8 ⇒7 < 𝑆 < 8

Answer is C.
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ENGAA S1 2018 - Question 24

ENGAA S1 2018 - Question 24 - Worked Solution

Write decay equation:

92235𝑈 + 01𝑛 → 588𝐵𝑟 + 57145𝐿𝑎 + 𝑥01𝑛

𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑒 𝑚𝑎𝑠𝑠 𝑛𝑢𝑚𝑏𝑒𝑟:

236 = 88 + 145 + 𝑥

𝑥 = 3

3 Neutrons

Conserve mass number and proton number of 2nd decay:

57145𝐿𝑎 → − 10β + 58145𝑋

58 Protons

Answer is H.
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ENGAA S1 2018 - Question 25

ENGAA S1 2018 - Question 25 - Worked Solution

𝑈
𝑛

= 5𝑛2 + 𝑐𝑜𝑛𝑠5

Un 2 17 42 77 122

Sn
2 5 20 45 80 125

-3 -3 -3 -3 -3

𝑈
𝑛

= 5
𝑛

2 − 3

𝑝 = 5 ,  𝑞 =− 3

𝑝−𝑞
𝑝+𝑞 = 8

2 = 4

Answer is G.
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ENGAA S1 2018 - Question 26

ENGAA S1 2018 - Question 26 - Worked Solution

𝑅
𝑇

= 1
𝑅 + 1

𝑅( )−1
+ 𝑅

      = 𝑅
2 + 𝑅

      = 3𝑅
2

𝑃 = 𝐼2𝑅

    = 𝐼2×3𝑅
2 = 18
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𝐼2𝑅 = 12

X and Y have same V and R

𝐼
1

= 𝐼
2

𝐼 = 𝐼
1

+ 𝐼
2

𝐼
1

= 𝐼
2

So power dissipated in X is:

𝑃
𝑥

= 𝑅𝐼
1

2

     = 𝐼2

4 𝑅

     = 12
4

    = 3𝑊

Answer is C.
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ENGAA S1 2018 - Question 27

ENGAA S1 2018 - Question 27 - Worked Solution

Child takes move green than red it takes at least two green in a row

𝑃 𝐶 > 𝑅( ) = 𝑃 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑔𝑟𝑒𝑒𝑛 𝑖𝑛 𝑎 𝑟𝑜𝑤( )

                   = 1 − 𝑃 𝑧𝑒𝑟𝑜 𝑔𝑟𝑒𝑒𝑛( ) + 𝑃 1 𝑔𝑟𝑒𝑒𝑛( )( )

                   = 1 − 6
12 + 6

12 × 6
11⎡⎣ ⎤⎦

                   = 1 − 17
22

                   = 5
22

Answer is B.
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ENGAA S1 2018 - Question 28

ENGAA S1 2018 - Question 28 - Worked Solution

① Not necessary as:

② No, Z can be anywhere after X and Y.

③ No, as can be more than 240km

Answer is A.
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ENGAA S1 2018 - Question 29

ENGAA S1 2018 - Question 29 - Worked Solution

𝑦 = 9 − 𝑥2 = 3 − 𝑥( ) 3 + 𝑥( )

Intersect at:

5 = 9 − 𝑥2

𝑥2 = 4

𝑥 = ±2

𝐴 =
−2

2

∫ 9 − 𝑥2𝑑𝑥 − 4×5( )

    = 9𝑥 − 𝑥3

3
⎡⎢⎣

⎤⎥⎦−2

2
− 20

   = 92
3 − 20

   = 32
3

Answer is A.
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ENGAA S1 2018 - Question 30

ENGAA S1 2018 - Question 30 - Worked Solution

S = 1600

U = 0

V = 80

A = a

𝑉2 = 𝑈2 + 2𝑎𝑆

𝑎 = 𝑉2−𝑈2

2𝑠

= 802−02

3200

= 2 𝑚𝑠−2

Answer is E.
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ENGAA S1 2018 - Question 31

ENGAA S1 2018 - Question 31 - Worked Solution

sin 𝑠𝑖𝑛 6 2𝑠𝑖𝑛2θ − 1[ ] = 0

sin 𝑠𝑖𝑛 θ = 0 

θ = 0, π

sin 𝑠𝑖𝑛 θ = ± 1
2

 

θ = π
4 , − π + π

4( ), − π
4 , − π + π

4( )
   = 4

π , 3π
4 , − 4

π , − 3π
4

5 Solutions

Answer is D.
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ENGAA S1 2018 - Question 32

ENGAA S1 2018 - Question 32 - Worked Solution

F = ma = 0 ⇒ resultant force is 0

B , C, D → could be true, but don’t have to be

Answer is F.
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ENGAA S1 2018 - Question 33

ENGAA S1 2018 - Question 33 - Worked Solution

① 𝑦 = 𝑥 + 𝑘

② 𝑦 = 3𝑥2 − 2𝑥 + 1

𝑦 = 3𝑥2 − 2𝑥 + 1

𝑑𝑦
𝑑𝑥 = 6𝑥 − 2

Gradient of y-axis is 1

So when tangent

6𝑥 − 2 = 1

𝑥 = 1
2

𝑦 = 3
4      𝑠𝑢𝑏 𝑥 = 1

2  𝑖𝑛𝑡𝑜 ②( )
    = 1

2 + 𝑘    𝑠𝑢𝑏 𝑥 = 1
2  𝑖𝑛𝑡𝑜 ①( )

𝑘 = 3
4 − 1

2 = 1
4
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Answer is C.
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ENGAA S1 2018 - Question 34

ENGAA S1 2018 - Question 34 - Worked Solution

Rod is inextensible ⇒ all blocks have same acceleration : a

F = ma

30 = 15𝑎

𝑎 = 2𝑚𝑠−1

Now for Z

30 − 𝑇
1

= 𝑚𝑎 = 2×2 = 4

𝑇
1

= 26𝑁

For Y

𝑇
1

− 𝑇
2

= 𝑚𝑎

26 − 𝑇
2

= 6×2

𝑇
2

= 14𝑁

Answer is D.
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ENGAA S1 2018 - Question 35

ENGAA S1 2018 - Question 35 - Worked Solution

r = radius of circle

𝐴
𝑆

= 1
2 𝑟2θ = 10π

𝐴
𝑇

= 1
2 𝑟2 θ + π

20( ) = 25
2 π    ①

𝐴
𝑆

+ 𝑟2 π
40 = 25

2 π

10π + 𝑟2 π
40 = 25

2 π

𝑟2 π
40 = 5

2 π

𝑟2 = 100

𝑟 = 10

𝑆
𝑇

= 𝑟 θ + π
20( )

Sub into ①
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1
2 𝑟𝑆

𝑡
= 25

2 π

10
2  𝑆

𝑇
= 25

2 π

𝑆
𝑇

= 5
2 π

Answer is D.
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ENGAA S1 2018 - Question 36

ENGAA S1 2018 - Question 36 - Worked Solution

Reduce moments about Y:

𝑅 1 + 1 + 2( ) − 40𝑔 1 + 2( ) − 10𝑔 2( ) = 0

4𝑅 − 140𝑔 = 0

𝑅 = 35𝑔

𝑅 = 350 𝑁

Answer is F.
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ENGAA S1 2018 - Question 37

ENGAA S1 2018 - Question 37 - Worked Solution

For arithmetic progression:

𝑈
𝑛

= 𝑎 + 𝑛 − 1( )𝑑

𝑈
13

= 𝑎 + 12𝑑 = 6𝑈
1

= 6𝑎

𝑎 + 12𝑑 = 6𝑎

12𝑑 − 5𝑎 = 0    ①

𝑈
11

= 2𝑈
5

− 1

𝑎 + 10𝑑 = 2𝑎 + 8𝑑 − 1

2𝑑 − 𝑎 =− 1    ②

① - 6②

− 5𝑎 + 6𝑎 = 6

𝑎 = 6

2𝑑 − 6 =− 1

𝑑 = 5
2
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𝑈
3

= 𝑎 + 2𝑑

= 6 + 5

= 11

Answer is E.
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ENGAA S1 2018 - Question 38

ENGAA S1 2018 - Question 38 - Worked Solution

∆𝐸𝑝 = 𝑚𝑔ℎ

        = 𝑊𝐿 sin 𝑠𝑖𝑛 θ 

Work done by friction:

W=FL

= 𝑘𝑊 sin 𝑠𝑖𝑛 θ 𝐿

∆𝐸𝑥 = ∆𝐸𝑝 − 𝑊 = 𝑊𝐿 sin 𝑠𝑖𝑛 θ − 𝑘𝑊 sin 𝑠𝑖𝑛 θ 

http://www.oxbridgemind.co.uk


= 1 − 𝑘( )𝑊𝐿 sin 𝑠𝑖𝑛 θ 

∆𝐸𝑥
∆𝐸𝑝 = 1−𝑘( )𝑊𝐿sin𝑠𝑖𝑛 θ 

𝑊𝐿sin𝑠𝑖𝑛 θ = 1 − 𝑘

Answer is B.

ENGAA S1 2018 - Question 39

ENGAA S1 2018 - Question 39 - Worked Solution

Geometric progression:

𝑈
𝑛

= 𝑎𝑟𝑛−1

𝑈
1

= 𝑎 = 𝑝 − 2( )

𝑈
2

𝑈
1

=
𝑈

3

𝑈
2

= 𝑟

2𝑝+2
𝑝−2 = 5𝑝+14

2𝑝+2

2𝑝 + 2( )2 = 5𝑝 + 14( ) 𝑝 − 2( )

4𝑝2 + 4 + 8𝑝 = 5𝑝2 + 14𝑝 − 10𝑝 − 28

𝑝2 − 4𝑝 − 32 = 0

𝑝 = 8 𝑜𝑟 𝑝 =− 4

𝑈
1

= 𝑝 − 2
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      = 6  𝑜𝑟 − 6     𝑏𝑢𝑡  𝑈
𝑛

> 0( )
𝑝 = 8

𝑟 = 2𝑝+12
𝑝−2

𝑟 = 3

𝑈
5

= 𝑎𝑟4

      = 𝑝 − 2( ) × 34

      = 6×34

      = 486

Answer is B.
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ENGAA S1 2018 - Question 40

ENGAA S1 2018 - Question 40 - Worked Solution

∆𝑃 = 𝐹∆𝑡 ,  𝑈 = 4. 5𝑚𝑠−1

𝑚𝑣 − 𝑚𝑢 = 𝐹∆𝑡

2 𝑉
𝑥

− 4. 5( ) = 5×3

𝑉
𝑥

= 12𝑚𝑠−1

Conservation of momentum:

𝑀
𝑥
𝑉

𝑥
= 𝑀

𝑥
+ 𝑀

𝑡( )𝑉
𝑥𝑡

𝑉
𝑥𝑦

=
2×𝑉

𝑥

2+3( ) = 2
5 ×12 = ×4. 8𝑚𝑠−1

Answer is D.
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ENGAA S1 2018 - Question 41

ENGAA S1 2018 - Question 41 - Worked Solution

= 5×6×7×…×64
4×5×6×…×63⎡⎣ ⎤⎦ 

= 64
4⎡⎣ ⎤⎦ 

= 16( ) 

= 24( ) 

= 4

Answer is C.
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ENGAA S1 2018 - Question 42

ENGAA S1 2018 - Question 42 - Worked Solution

∆𝐸𝑝 = 𝑚𝑔ℎ

         = 0. 2×10×0. 45 = 0. 95

        = ∆𝑊𝑘  𝑏𝑦 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑛𝑒𝑟𝑔𝑦 

𝑖𝑛𝑖𝑡𝑖𝑎𝑙  𝐸𝑘 = 1
2 𝑚×42 + 0. 9

                     = 1
2 ×0. 2×16 + 0. 9 = 2. 55

𝑘𝑖𝑛𝑒𝑡𝑖𝑐 𝑒𝑛𝑒𝑟𝑔𝑦 𝑙𝑜𝑠𝑡 = 2. 5 − 𝑓𝑖𝑛𝑎𝑙 𝐸𝑘

                                        = 2. 5 − 1
2 𝑚×22

                                        = 2. 5 − 0. 4

                                        = 2. 15

Answer is G.
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ENGAA S1 2018 - Question 43

ENGAA S1 2018 - Question 43 - Worked Solution

𝐶𝑒𝑛𝑡𝑟𝑒 : − 3, 2( )

𝑅𝑎𝑑𝑖𝑢𝑠 :  5

𝑅𝑎𝑑𝑖𝑢𝑠 ⊥𝑡𝑎𝑛𝑔𝑒𝑛𝑡

Pythagoras:

𝑆 + 𝑟( )2 = 5 3( )2
+ 𝑟2

𝑆 + 5( ) = 75 + 5

𝑆 = 80 − 5

   = 4 5 − 5

   = 3 5

Answer is C.
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ENGAA S1 2018 - Question 44
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ENGAA S1 2018 - Question 44 - Worked Solution

So, at t = 0, Y has velocity -2v

After collision:

Vx = -v

(conserve momentum)

𝑚𝑣 − 4𝑣𝑚 = − 𝑣( )𝑚 + 2𝑚𝑣
𝑡

2𝑣
𝑡

= 1 − 4 + 1( )𝑣 =− 2𝑣

𝑣
𝑡

=− 𝑣
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Answer is F.
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ENGAA S1 2018 - Question 45

ENGAA S1 2018 - Question 45 - Worked Solution

𝐴𝐵 = 1 − − 3( )( )2 + 3 − 2( )2

      = 17

𝐴𝐶 = − 1 + 3( )2 + 𝑢 − 2( )2 = 4 + 𝑢 − 2( )2

       = 2 17

4 + 𝑢 − 2( )2 = 4×17

𝑢 − 2( )2 = 64

𝑢 − 2 = ±8

𝑢 = 10  𝑜𝑟 − 6

Answer is D.
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ENGAA S1 2018 - Question 46

ENGAA S1 2018 - Question 46 - Worked Solution

Resolve horizontally:

𝑇 sin 𝑠𝑖𝑛 30 = 𝑃

𝑇
2 = 𝑃

Answer is A.

http://www.oxbridgemind.co.uk


ENGAA S1 2018 - Question 47

ENGAA S1 2018 - Question 47 - Worked Solution

1 − 2𝑥( )5 1 + 2𝑥( )5

= 1 − 2𝑥( )×5×13 × 2𝑥( )2×10×14 − 2𝑥( )3×10×15 + …[ ] 1 + 2𝑥( )×5 + 2𝑥2( )×10 + 2𝑥( )3×10 + 2𝑥( )3×10 + …[ ]
= 1 − 10𝑥 + 40𝑥2 − 80𝑥3 + …[ ] 1 + 10𝑥 + 40𝑥2 + 80𝑥3 + …[ ]

Find coefficient of x3:

1×80( ) − 10×4( ) + 40×10( ) − 80×1( )

= 0

Answer is D.
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ENGAA S1 2018 - Question 48

ENGAA S1 2018 - Question 48 - Worked Solution

𝐿 = 502 − 302 = 40

ℎ = 50 − 𝐿 = 10𝑐𝑚 = 0. 1𝑚
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∆𝐸𝑝 = 𝐸𝑘 𝑎𝑡 𝑌

𝑚𝑔ℎ = 1
2 𝑚𝑣2

𝑣 = 2𝑔ℎ

   = 2×10×0. 1

   = 2 𝑚𝑠−1

Answer is A.
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ENGAA S1 2018 - Question 49

ENGAA S1 2018 - Question 49 - Worked Solution

0

2

∫ 𝑥𝑚𝑑𝑥 = 16 2
7

𝑥𝑚+1

𝑚+1
⎡⎢⎣

⎤⎥⎦0

2
= 16 2

7

2𝑚+1

𝑚+1 = 16 2
7      ①

0

2

∫ 𝑥𝑚+1𝑑𝑥 = 32 2
9

𝑥𝑚+2

𝑚+2
⎡⎢⎣

⎤⎥⎦0

2
= 32 2

9
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2𝑚+2

𝑚+2 = 32 2
9     ②

② (①)

2× 𝑚+1
𝑚+2 = 32

9 × 7
16

𝑚 + 1( ) = 1
2 × 14

9 𝑚 + 2( )

9𝑚 + 9 = 7𝑚 + 14

2𝑚 = 5

𝑚 = 5/2

Answer is E.
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ENGAA S1 2018 - Question 50

ENGAA S1 2018 - Question 50 - Worked Solution

Conserve momentum:

𝑀𝑈 =− 𝑉𝑀 + 𝑀𝑉
𝑚

𝑀 𝑈+𝑉( )
𝑀 = 𝑉

𝑀

Answer is E.
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ENGAA S1 2018 - Question 51

ENGAA S1 2018 - Question 51 - Worked Solution

𝑓' 𝑥( ) = 𝑎𝑥 + 𝑔 𝑥( )

𝑑𝑓
𝑑𝑥 = 𝑎𝑥 + 𝑔 𝑥( )

2

4

∫ 𝑔 𝑥( )𝑑𝑥 = 12

2

4

∫ 𝑑𝑡
𝑑𝑥 𝑑𝑥 = 𝑎𝑥2

2
⎡⎢⎣

⎤⎥⎦2

4
+

2

4

∫ 𝑔 𝑥( )𝑑𝑥

2

4

∫ 𝑑𝑡 = 16𝑎
2 − 4𝑎

2 + 12     ①

𝑓 4( ) − 𝑓 2( ) = 6𝑎 + 12
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𝑓 4( ) − 𝑓 2( ) = 18   ②

8 = 6𝑎 + 12

6 = 6𝑎

𝑎 = 1

Answer is A.
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ENGAA S1 2018 - Question 52

ENGAA S1 2018 - Question 52 - Worked Solution

∆𝐸𝑝 = 𝑚𝑔ℎ = 10𝑚ℎ
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∆𝐸𝑘 = 1
2 𝑚𝑣2 = 1

2 ×𝑚 102

                          = 50𝑚

From question:

∆𝐸𝑘 = 1
2 ∆𝐸𝑝

50𝑚 = 1
2 ×10𝑚ℎ

50𝑚 = 5𝑚ℎ

10 = ℎ

Answer is F.
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ENGAA S1 2018 - Question 53

ENGAA S1 2018 - Question 53 - Worked Solution

𝑉 = 2𝑥2𝑦 = 576

𝑥𝑦 = 288
𝑥    ①

𝐴 = 2 2𝑥2 + 𝑥𝑦 + 2𝑥𝑦( )
= 4𝑥2 + 6𝑥𝑦    ②

①→②

𝐴 = 4𝑥2 + 1728
𝑥

At maximum surface area
𝑑𝐴
𝑑𝑥 = 0

8𝑥 − 1728

𝑥2 = 0

𝑥3 = 216

𝑥 = 6
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②⇒6𝑦 = 288
6 = 48

𝑦 = 8

Areas of faces:

2𝑥2 = 72

2𝑥𝑦 = 96

𝑥𝑦 = 48

So area of largest surface = 96𝑐𝑚2

Answer is C.
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ENGAA S1 2018 - Question 54

ENGAA S1 2018 - Question 54 - Worked Solution

From ①:

𝑆 = 𝑢𝑡 + 1
2 𝑎𝑡2 = 0

40𝑡 − 1
2 10( )𝑡2 = 0

40𝑡 − 5𝑡2 = 0

𝑡 = 0  𝑜𝑟  𝑡 = 8

So ② hits ground in 6s

For second mass:

S = -h

U = 0

V =

A = -10

T = 6

𝑆 = 𝑢𝑡 + 1
2 𝑎𝑡2

− ℎ =− 10
2 62

ℎ = 180𝑚
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Answer is B
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ENGAA S2 2018 - Question 1

ENGAA S2 2018 - Question 1 - Worked Solution

SM = distance travelled by man

SB = distance travelled by boy

Meet when SM = SB

At  t = 0 , B passes M initially

At  t = t , B passes M again

SM = 9t

Using SUVAT:

𝑆
𝐵

= 5𝑡 + 1
2 ×0. 8𝑡2

= 5𝑡 + 0. 4𝑡2

SM = SB

9𝑡 = 5𝑡 + 0. 4𝑡2

0 = 4𝑡 0. 1𝑡 − 1( )

𝑡 = 0  𝑜𝑟  𝑡 = 1
0.1 = 10

t = 10 when passes again
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Answer is B.
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ENGAA S2 2018 - Question 2

ENGAA S2 2018 - Question 2 - Worked Solution

ρ = 𝑀
𝑉

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 = 𝑚

                       = 𝑀
𝑄

+ 𝑀
𝑃

                      = ρ
𝑃
𝑉

𝑃
+ ρ

𝑄
𝑉

𝑄

𝑡𝑜𝑡𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒 = 𝑣

                            = 𝑉
𝑃

+ 𝑉
𝑄
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𝑡𝑜𝑡𝑎𝑙 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 = ρ

                            =
ρ

𝑃
𝑉

𝑃
+ρ

𝑄
𝑉

𝑄

𝑉
𝑃
+𝑉

𝑄

Answer is B.

ENGAA S2 2018 - Question 3

ENGAA S2 2018 - Question 3 - Worked Solution

Total resistance for a parallel combination:

𝑅
𝑇

= 1
𝑅

1
+ 1

𝑅
2

( )−1
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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.

, so power dissipation across X decreases𝑃 = 𝑉2

𝑅

As the potential across Y increases, power dissipation in Y increases, by same argument as above.

Answer is C.
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ENGAA S2 2018 - Question 4

ENGAA S2 2018 - Question 4 - Worked Solution

Let Y has mass m, so X has mass 2m

Equal but opposite force acts on both magnets, so momentum is conserved, as no external forces

act.

Conserve momentum:

3𝑚𝑉
𝑓𝑖𝑛𝑎𝑙

= 2𝑚×0 + 𝑚×0
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𝑉
𝑓𝑖𝑛𝑎𝑙

= 0

Answer is A.

ENGAA S2 2018 - Question 5
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ENGAA S2 2018 - Question 5 - Worked Solution
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Weight at ball doesn’t change ⇒Buogancy = 1N

𝑋 = 400𝑔 + 1
10 𝑘𝑔

    = 500𝑔

𝑌 = 400𝑔 + 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑏𝑎𝑙𝑙

    = 400𝑔 + 3
10

    = 700𝑔

Answer is F.
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ENGAA S2 2018 - Question 6
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ENGAA S2 2018 - Question 6 - Worked Solution

Shows half a cycle of the wave, so
λ
2 = 0. 5𝑚

λ = 1𝑚

Wave equation:

𝑉 = λ𝑓

𝑓 = 𝑉
λ = 1000

1 = 1000𝐻𝑧

𝑇 = 1
𝑓 = 1×10−3
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𝑋 𝑖𝑠 𝑎𝑡    1. 5𝑇⇒𝑡 = 1. 5×10−3

= 1. 5×10−3𝑠

Answer is F.
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ENGAA S2 2018 - Question 7

ENGAA S2 2018 - Question 7 - Worked Solution
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Find mass of ball:
1
2 𝑚𝑣2 = 27𝐽

𝑚 30( )2 = 54

𝑚 = 0. 6𝑘𝑔

𝐹 = 𝑑𝑃
𝑑𝐸

∆𝑃 = ∫ 𝐹𝑑𝑡 = 𝑎𝑟𝑒𝑎 𝑢𝑛𝑑𝑒𝑟 𝑔𝑟𝑎𝑝ℎ

𝑀 − 𝑉 − 𝑈( ) =− 1
2 ×4×10−3×1500

0. 06 − 𝑉 − 30( ) =− 3

𝑉 =− 20𝑚𝑠−1

Answer is A.
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ENGAA S2 2018 - Question 8
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ENGAA S2 2018 - Question 8 - Worked Solution

Label forces

Plank is uniform so centre of mass is in the middle

Resolve moments about P:
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5𝑔×0. 2[ ] + 24𝑔× 0. 2 + 0. 8( )[ ] + 74𝑔× 0. 2 + 0. 8( )[ ] = 𝐹𝑄× 2. 5 − 0. 75 − 0. 25( )

99𝑔 = 1. 5𝐹𝑄

𝐹𝑄 = 99×10
1.5

       = 660𝑁

Answer is G.
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ENGAA S2 2018 - Question 9

ENGAA S2 2018 - Question 9 - Worked Solution
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Redraw circuit:

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 10

ENGAA S2 2018 - Question 10 - Worked Solution

For spring in parallel:

K +k +k = 3k
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Total spring constant for the springs in series:

𝐾
𝑇

= 1
3𝑘 + 1

𝑘( )−1

      = 3𝑘
4

Equal forces:

𝑚𝑔 = 3𝑘
4 𝑥

𝑥 = 4𝑚𝑔
3𝑘

𝐸 = 1
2 𝑘𝑥2

    = 1
2 × 3𝑘

4 × 4𝑚𝑔
3𝑘( )2

   = 2 𝑚𝑔( )2

3𝑘

Answer is D.
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ENGAA S2 2018 - Question 11

ENGAA S2 2018 - Question 11 - Worked Solution

By conservation of energy:

∆𝐸𝑝 = ∆𝐸
𝑘

+ 𝑊
𝑅
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− 1
2 × 3. 6( ) × 22 + 𝑚𝑔ℎ = 𝑊

𝑅

− 7. 2 + 3. 6( )×10×1. 5 sin 𝑠𝑖𝑛 30( ) =  𝑊
𝑅

𝑊
𝑅

= 19. 85

Time taken to slide down:

𝑆 = 1
2 ×2×𝑡

𝑡 = 1. 5𝑠

𝑃
𝑅

=
𝑊

𝑅

𝑡 = 19.8
1.5 = 13. 2𝑊

Answer is B.
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ENGAA S2 2018 - Question 12

ENGAA S2 2018 - Question 12 - Worked Solution

Parallel circuit so:

4. 8 = 6 − 𝑉
𝑟

(p.d lost in internal resistance)𝑉
𝑟

= 1. 2
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𝐼
1

= 𝑉
𝑅 = 4.8

20 = 0. 24𝐴

𝐼
2

= 𝑉
𝑅 = 48

30 = 0. 16𝐴

𝐼 = 0. 24 + 0. 16

𝐼 = 0. 4𝐴

𝑉
𝑟

= 𝐼
𝑟

𝑟 =
𝑉

𝑟

𝐼 = 1.2
0.4 = 3Ω

Answer is D.
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ENGAA S2 2018 - Question 13

ENGAA S2 2018 - Question 13 - Worked Solution
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Period of wave:

T = 0.8s

𝑓 = 1
𝑇 = 1. 25 𝐻𝑧

Speed of wave:

𝑉 = λ𝑡

    = 1. 25λ

Also:

𝑉 = 2
𝑡 = 1. 25λ

𝑡 = 8
5λ    ①

But also:

𝑉 = 3.5+λ
𝑡+1 = 2

𝑡    ②

①→②

3. 5 + λ = 5λ
8 1 + 8

5λ( ) × 2

3. 5 + λ = 5λ
4 + 2

1. 5 = λ
4

λ = 6 𝑐𝑚

Answer is F.
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ENGAA S2 2018 - Question 14
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ENGAA S2 2018 - Question 14 - Worked Solution
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R doesn’t move w . r . t P, but P only moves horizontally, so R doesn’t move vertically in lab frame:

𝑇 = 𝑀
𝑅

𝑔

𝑀
𝑄

𝑎
𝑄

= 𝑇

𝑎
𝑄

=
𝑀

𝑅
𝑔

𝑀
𝑄

as a doesn’t move relative to P.𝑎
𝑄

= 𝑎
𝑃

𝑎
𝑃

=
𝑀

𝑅
𝑔

𝑀
𝑄

Answer is B.
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ENGAA S2 2018 - Question 15

ENGAA S2 2018 - Question 15 - Worked Solution

𝑆𝐴 = 6𝐿2 = 96

𝐿2 = 16

𝐿 = 4 𝑐𝑚

Mass of cube:

𝑘𝑥 = 𝑚𝑔

𝑚 = 2.0×104×1.6×10−4

10

     = 0. 32 𝑘𝑔

𝑃 = 𝐹
𝐴
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    = 𝑚𝑔
𝐴

    = 3.2

𝐿2

    = 2000 𝑁𝑚−2

Density;

ρ = 𝑚
𝑣

   = 0.32 𝑘𝑔

0.04𝑚( )3

   = 5000 𝑘𝑔

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

𝑃 = 𝑅𝐴
𝐿       𝑃 = 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦( )

𝑑 = 𝑚
𝑣      𝑑 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦( )

𝑉 = 𝐴×𝐿

𝑑 = 𝑚
𝐴𝐿 ⇒𝑚 = 𝐴𝐿𝑑

Now for whole cable:

𝑀 = 6×𝑀
𝐴

+ 𝑀
𝐶

     = 6×𝐴𝐿𝑑 + 𝐴𝐿 3𝑑( )

     = 9𝐴𝐿𝑑

𝐴 = 𝑀
9𝐿𝑑
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𝑅
𝐶

= 2ρ( )×𝐿
𝐴

      = 2ρ𝐿
𝑀 ×9𝐿𝑑

      = 18ρ𝑑𝑣2

𝑀

𝑅
𝑎

= 3ρ( )𝐿
𝐴

       = 3ρ𝐿
𝑀 ×9𝐿𝑑

       = 27ρ𝑑𝐿2

𝑀

𝑅
𝑇

= 6
𝑅

𝑎
+ 1

𝑅
𝑐

( )−1

       = 6𝑀

27ρ𝑑𝐿2 + 𝑀

18ρ𝑑𝐿2( )−1

       = 18ρ𝑑𝐿2

5𝑀

Answer is A.
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ENGAA S2 2018 - Question 17

ENGAA S2 2018 - Question 17 - Worked Solution

A soil is incompressible, flow rate at X = flow rate at Y

(Otherwise oil would build up between X and Y)

𝐴
𝑋

𝑉
𝑋

= 𝐴
𝑌
𝑉

𝑌

𝑉
𝑌

=
𝐴

𝑋
𝑉

𝑋

𝐴
𝑌

      = 0.6×5
0.25
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      = 12 𝑚𝑠−1

∆𝑉 = 𝑉
𝑋

− 𝑉
𝑌

       = 7 𝑚𝑠−1

In a timest volume flows through X

𝑉 = 𝑀
ρ

∆𝑡 = 𝑉
𝐴

𝑋
𝑉

𝑋
= 𝑀

ρ × 1
0.6×5 = 𝑀

3ρ

Then:

𝐹 = ∆𝑃
∆𝑡

    = 𝑀∆𝑉× 3ρ
𝑀

    = 3ρ×7

    = 21ρ = 21×800 = 16800 𝑁

Answer is D.

http://www.oxbridgemind.co.uk


ENGAA S2 2018 - Question 18

ENGAA S2 2018 - Question 18 - Worked Solution
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F = friction

Distance moved:

𝑑
𝑄

= 𝑟θ

      = 3π
4 𝑟

Initially:

E = 0

At Q:

𝐸
𝑄

= 𝑚𝑔𝑟 cos 𝑐𝑜𝑠 45° 

By conservation of energy:

𝐸 − 𝐸
𝑄

= 𝐹𝑑𝑄

𝑚𝑔𝑟 cos 𝑐𝑜𝑠 45( ) = 3π
4 𝑟𝐹 

𝐹 = 2 2
3π 𝑚𝑔

At P:

𝐸
𝑃

= 𝐸
𝑘

− 𝑚𝑔𝑟

𝐸 − 𝐸
𝑃

= 𝐹×𝑑𝑝

𝑚𝑔𝑟 − 𝐸
𝑘

= π
2 𝑟×𝐹

𝐸
𝑘

= 𝑚𝑔𝑟 − π
2 𝑟× 2 2

3π 𝑚𝑔

= 𝑚𝑔𝑟 1 − 2
3

⎡⎢⎣
⎤⎥⎦

Answer is B.
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