
ENGAA Specimen S1 - Question 1

ENGAA Specimen S1 - Question 1 - Worked Solution

Let the side length of the square =  𝑆
The radius of the semicircle =  𝑆

2

𝑆2 −
π 𝑆

2( )2

2 = 100

𝑆2 1 − π
8( ) = 100

𝑆2 = 100
1− π

8

     = 800
8−π

Worked Solutions for ENGAA Past Papers
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𝑆 = 800
8−π = 20 2

8−π

Answer is A
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ENGAA Specimen S1 - Question 2

ENGAA Specimen S1 - Question 2 - Worked Solution

∑ 𝐹 = 𝑚𝑎

http://www.oxbridgemind.co.uk


900 − 600 = 60𝑎

𝑎 = 5. 0𝑚𝑠−2   𝑢𝑝𝑤𝑎𝑟𝑑𝑠

Answer is C
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ENGAA Specimen S1 - Question 3

ENGAA Specimen S1 - Question 3 - Worked Solution

The minute hand is pointing at 9. The hour hand is somewhere between 9 and 10.

The angle between 9 and 10 is 30 . It takes 60 minutes for the hour hand to travel from 9 to 10.°
Therefore in 45 minutes, it travels:

45
60 ×30°

             = 22. 5°

Answer is D

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 4

ENGAA Specimen S1 - Question 4 - Worked Solution

The period of the wave, T=2.0s

𝑓 = 1
𝑇 = 0. 5𝐻𝑧

𝑣 = 𝑓λ

𝑣 = 0. 5×1. 5

𝑣 = 0. 75𝑐𝑚𝑠−1

Answer is C
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ENGAA Specimen S1 - Question 5

ENGAA Specimen S1 - Question 5 - Worked Solution

Let’s first consider the range of each of the options:

0 < 𝑥 < 1

0 < 𝑥2 < 1

0 < 𝑥 < 1

1
𝑥 > 1

1
𝑥

> 1

1
1+𝑥 < 1

We can see from this that it is either Option A or Option D

𝑥 < 𝑥 𝑎𝑠 𝑥 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 1.    𝑇ℎ𝑢𝑠,   1
𝑥 > 1

𝑥

1
𝑥   ℎ𝑎𝑠 𝑡ℎ𝑒 𝑔𝑟𝑒𝑎𝑡𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑣𝑒𝑟  0 < 𝑥 < 1

Answer is A
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ENGAA Specimen S1 - Question 6

ENGAA Specimen S1 - Question 6 - Worked Solution

𝐸 = 𝑄𝑉   ,    𝑉 = 𝐼𝑅 ,    𝑃 = 𝐼𝑉

Write out equations that use voltage

Look at the units and see what correspond to possible answers.

𝑉 = 𝑃
𝐼  =>  𝑊𝑎𝑡𝑡

𝐴𝑚𝑝

Answer is E
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ENGAA Specimen S1 - Question 7

ENGAA Specimen S1 - Question 7 - Worked Solution

Triangle ADE and Triangle ABC are similar so
𝐷𝐸
𝐴𝐷 = 𝐵𝐶

𝐴𝐵

𝐴𝐷 = 𝐴𝐵 + 𝐷𝐵

= 4 + 𝑥 − 4( )

= 𝑥 𝑐𝑚

𝑥−3
𝑥 = 𝑥

4

𝑥2 = 4 𝑥 + 3( )

𝑥2 − 4𝑥 − 12 = 0

(𝑥 + 2)(𝑥 − 6) = 0
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𝑥 = 6 𝑐𝑚  𝑥 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒( )

𝐷𝐸 = 𝑥 + 3 = 9𝑐𝑚

Answer is C
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ENGAA Specimen S1 - Question 8

ENGAA Specimen S1 - Question 8 - Worked Solution

Assuming no air resistance,
1
2 𝑚𝑣2 = 𝑚𝑔ℎ

𝑓
    𝐾𝐸 = 𝐺𝑃𝐸( )

where denotes the final height.ℎ
𝑓

ℎ
𝑓

= 𝑣2

2𝑔

= 122

20

= 7. 2𝑚

Answer is A
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ENGAA Specimen S1 - Question 9

ENGAA Specimen S1 - Question 9 - Worked Solution

𝑃∝ 1

𝑄2

𝑄' = 1. 4𝑄

𝑃' = 𝑃

1.42

      = 𝑃
1.96 = 0. 51𝑃

𝑡ℎ𝑖𝑠 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑 𝑡𝑜 𝑎 ~49% 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒

Answer is C

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 10

ENGAA Specimen S1 - Question 10 - Worked Solution

𝐹 = 𝑚𝑎        𝑎 = ∆𝑣
∆𝑡

𝑎 = 𝐹
𝑚 =− 𝑣

𝑡

𝑠 = 𝑣𝑡 − 1
2 𝑎𝑡2       𝑜𝑛𝑒 𝑐𝑎𝑛 𝑢𝑠𝑒 𝑠𝑢𝑣𝑎𝑡𝑠

𝑁𝑜𝑡𝑒 𝑡ℎ𝑎𝑡 𝑣 𝑖𝑛 𝑡ℎ𝑖𝑠 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑎𝑛𝑑 𝑖𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 0.

𝑡 =− 𝑣𝑚
𝐹

𝑠 = 0 − 1
2

𝐹
𝑚

−𝑣𝑚
𝐹( )2

   =− 𝑣2𝑚
2𝐹

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =  𝑠| |

                 = 𝑚𝑣2

2𝐹

Answer is C
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ENGAA Specimen S1 - Question 11

ENGAA Specimen S1 - Question 11 - Worked Solution

𝑥∝𝑧2  ,   𝑦∝ 1

𝑧3  𝑤ℎ𝑖𝑐ℎ 𝑐𝑎𝑛 𝑏𝑒 𝑟𝑒𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠  𝑥 = 𝑘𝑧2,   𝑦 = 𝑐

𝑧3

𝑐𝑢𝑏𝑖𝑛𝑔 𝑡ℎ𝑒 1𝑠𝑡 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛:  𝑥3 = 𝑘3𝑧6    𝑠𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛:  𝑦2 = 𝑐2

𝑧6

𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑡ℎ𝑒𝑠𝑒 𝑡𝑤𝑜 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑤𝑖𝑡ℎ 𝑒𝑎𝑐ℎ 𝑜𝑡ℎ𝑒𝑟 𝑔𝑖𝑣𝑒𝑠 𝑥3𝑦2 = 𝑘3𝑐2 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

𝑥3 ∝ 1

𝑦2

Answer is D
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ENGAA Specimen S1 - Question 12

ENGAA Specimen S1 - Question 12 - Worked Solution

𝑅𝑁𝑋→ 𝑅 − 2𝑃𝑌→𝑄𝑃𝑍

Since the proton number of Y is 2 less than that of X,

𝑋→𝑌 𝑏𝑦 𝑎𝑙𝑝ℎ𝑎 𝑑𝑒𝑐𝑎𝑦

ℎ𝑒𝑛𝑐𝑒     𝑃 = 𝑁 − 4

Since the mass number of Z is equal to that of Y , it decays by beta decay.

ℎ𝑒𝑛𝑐𝑒    𝑄 = 𝑅 − 2 + 1 = 𝑅 − 1

Answer is B
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ENGAA Specimen S1 - Question 13

ENGAA Specimen S1 - Question 13 - Worked Solution
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Let QX be 4 (You can set any number for this. 4 is just used here to ensure all the other lengths

are integers.)

From the information given in the question, we can see that PX is 24 and XR is 6. Therefore, PR is

30. Since M is the midpoint of PR, PM = 30/2 = 15. Therefore, as seen in the diagram.

. Therefore the𝑀𝑋 =  24 − 15 =  9 𝑄𝑋
𝑀𝑋 = 4

9

Answer is C

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 14

ENGAA Specimen S1 - Question 14 - Worked Solution

The pulse travels to the foetus and back, totaling 20cm

𝑡 = 𝑑
𝑣 = 20×10−2

500 = 4×10−2𝑠 = 0. 40𝑚𝑠

Answer is B

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 15

ENGAA Specimen S1 - Question 15 - Worked Solution

𝑥2≥8 − 2𝑥

𝑥2 + 2𝑥 − 8≥0

𝑥 + 4( ) 𝑥 − 2( )≥0

𝑥≤ − 4 ,  𝑥≥2

Answer is D
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ENGAA Specimen S1 - Question 16

ENGAA Specimen S1 - Question 16 - Worked Solution
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𝑎 = ∆𝑣
∆𝑡

Therefore acceleration is the gradient on a velocity-time graph.

𝑃 : 𝑎 = 10−0
24 ≠2. 4𝑚𝑠−2

𝑄 : 𝑎 = 58−10
20 = 2. 4𝑚𝑠−2

R & S give distance time graph and so the gradient represents velocity. Since the graphs are

straight and gradient is constant, velocity is constant and there is no acceleration.

Q only

Answer is B
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ENGAA Specimen S1 - Question 17

ENGAA Specimen S1 - Question 17 - Worked Solution

𝑉 = π𝑟2ℎ

𝑆𝐴 = 2π𝑟2 + 2π𝑟ℎ = 2π𝑟 𝑟 + ℎ( )

2π𝑟 𝑟 + ℎ( ) = π𝑟2ℎ

2 𝑟 + ℎ( ) = ℎ𝑟

2𝑟 + 2ℎ = 𝑟ℎ

2 − 𝑟( )ℎ + 2𝑟 = 0

ℎ =− 2𝑟
2−𝑟 = 2𝑟

𝑟−2

Answer is A

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 – Question 18

ENGAA Specimen S1 - Question 18 - Worked Solution

𝑅
𝑇

= 𝑅
1

+ 𝑅
2

𝐼 = 𝑉
𝑅

𝑇

𝑃
1

= 𝐼2𝑅
1

𝑃
1

= 𝑉2

𝑅
1
+𝑅

2( )2 𝑅
1
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Answer is D
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ENGAA Specimen S1 - Question 19

ENGAA Specimen S1 - Question 19 - Worked Solution

Originally, the square looks like this:

After the rotation of 90 degrees clockwise:

http://www.oxbridgemind.co.uk


After a reflection in the line :𝑦 = 𝑥

A reflection of this in the y-axis will return this square to the original position.

Answer is B

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 20

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 20 - Worked Solution

𝑇 = 0. 2𝑚𝑠 = 2×10−4𝑠

𝑓 = 1
𝑇 = 1

2×10−4 = 5000𝐻𝑧 = 5𝑘𝐻𝑧

We have no information about the speed of the waves.

We know the frequency but no way to know the wavelength

Answer is B

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 21

ENGAA Specimen S1 - Question 21 - Worked Solution

𝑥2−4

𝑥2−2𝑥
= 𝑥+2( ) 𝑥−2( )

𝑥 𝑥−2( ) = 𝑥+2
𝑥   𝑖𝑓  𝑥≠2 ,  𝑥≠0

Answer is D

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 22

ENGAA Specimen S1 - Question 22 - Worked Solution

Conservation of Momentum:

Total momentum before collision = Total momentum after collision

2×3 + 5×(− 𝑟) = 2×(− 1) + 5×(0. 5𝑟)

7. 5𝑟 = 8

𝑟 = 8
7.5 = 16

15

Answer is C

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 23

ENGAA Specimen S1 - Question 23 - Worked Solution

𝑎𝑥𝑏2𝑥𝑐3𝑥 = 2

Take logs

log 𝑙𝑜𝑔 𝑎𝑥 + log 𝑙𝑜𝑔 𝑏2𝑥 + log 𝑙𝑜𝑔 𝑐3𝑥 = log 𝑙𝑜𝑔 2    

𝑥 log 𝑙𝑜𝑔 𝑎 + 2𝑥 log 𝑙𝑜𝑔 𝑏 + 3𝑥 log 𝑙𝑜𝑔 𝑐 = log 𝑙𝑜𝑔 2 

𝑥 log 𝑙𝑜𝑔 𝑎 + 2 log 𝑙𝑜𝑔 𝑏 + 3 log 𝑙𝑜𝑔 𝑐 ( ) = log 𝑙𝑜𝑔 2 

𝑥 log 𝑙𝑜𝑔 𝑎𝑏2𝑐3 ( ) = log 𝑙𝑜𝑔 2 

𝑥 = 2 

𝑎𝑏2𝑐3( ) 

Answer is F
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ENGAA Specimen S1 - Question 24

ENGAA Specimen S1 - Question 24 - Worked Solution

At terminal velocity air resistance = weight,

Therefore air resistance is same for both terminal velocities.

Answer is A

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 25

ENGAA Specimen S1 - Question 25 - Worked Solution

tan 𝑡𝑎𝑛 3π
4 =− 1 

100 = 2

𝑠𝑖𝑛10 π
2( ) = 1

10 > 3 𝑎𝑠 𝑤𝑒 𝑘𝑛𝑜𝑤 𝑡ℎ𝑎𝑡 8 ( ) = 3 

2 − 1( )10
< 1 𝑠𝑖𝑛𝑐𝑒 𝑤𝑒 𝑘𝑛𝑜𝑤 𝑡ℎ𝑎𝑡  0 < 2 − 1( ) < 1( )

Answer is D

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 26

ENGAA Specimen S1 - Question 26 - Worked Solution

The box remains stationary until the force can overcome friction

∑ 𝐹 = 𝑚𝑎

As F increases, a also increases

So the acceleration increases

Answer is C
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ENGAA Specimen S1 - Question 27

ENGAA Specimen S1 - Question 27 - Worked Solution

22𝑥 − 8×2𝑥 + 15 = 0

𝑙𝑒𝑡  2𝑥 = 𝑢

𝑢2 − 8𝑢 + 15 = 0

𝑢 − 5( ) 𝑢 − 3( ) = 0

𝑢 = 5 ,  𝑢 = 3

2𝑥 = 5 ,  2𝑥 = 3

5 + 3 = 15   

𝑛 = 𝑛 
𝑎 

15 = 15 
2 

Answer is E

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 28

ENGAA Specimen S1 - Question 28 - Worked Solution

Conservation of momentum:

𝑚×3 + 𝑚×0 = 𝑚×1 + 𝑚×𝑣

𝑣 = 2𝑚𝑠−1

Answer is C

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 29

ENGAA Specimen S1 - Question 29 - Worked Solution

The turning points are:

0 ,  − 10( ) ,  1 ,  − 9( )  𝑎𝑛𝑑 2 ,  − 10( )

Due to the shape of quartics, we can know is a local maximum and are1 ,  − 9( ) 2 ,  − 10( ) 
minimum.

The curve therefore only intersects the x axis twice and have 2 real roots.

Answer is C
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ENGAA Specimen S1 - Question 30

ENGAA Specimen S1 - Question 30 - Worked Solution

If all kinetic energy is converted to GPE as no air resistance:
1
2 𝑚𝑣2 = 𝑚𝑔ℎ

𝑣2 = 2𝑔ℎ

𝑣 = 20𝑚𝑠−1    𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑝𝑒𝑒𝑑( )

ℎ = 200
𝑔   ,  𝑔 = 200

ℎ

Answer is B

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 31

ENGAA Specimen S1 - Question 31 - Worked Solution

Consider the base

http://www.oxbridgemind.co.uk


Consider the pyramid stood up and one of the corners pointing

cos 𝑐𝑜𝑠 θ = 5 2
12  

θ = 5 2
12( ) 

Answer is F
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ENGAA Specimen S1 - Question 32

ENGAA Specimen S1 - Question 32 - Worked Solution

The elevator is accelerating downwards as the scales are exerting less than 600N reaction force

on the man.

NB: This does not mean the elevator is moving downwards

Answer is E

http://www.oxbridgemind.co.uk


ENGAA Specimen S1 - Question 33

ENGAA Specimen S1 - Question 33 - Worked Solution

𝑙𝑒𝑡  log 𝑙𝑜𝑔 𝑦 = 𝑌   𝑎𝑛𝑑 log 𝑙𝑜𝑔 𝑥 = 𝑋

𝑌 = 𝑚𝑋 + 𝑐

log 𝑙𝑜𝑔 𝑦 = 𝑚 log 𝑙𝑜𝑔 𝑥 + 𝑐

𝑦 = 𝑐𝑥𝑚    𝑜𝑟   𝑎𝑥6

Answer is D
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ENGAA Specimen S1 - Question 34

ENGAA Specimen S1 - Question 34 - Worked Solution

𝑣2 = 𝑢2 + 2𝑎𝑠

𝑣 = 0

𝑢 = 12. 0

𝑎 =− 1. 50

𝑠 = 𝑣2−𝑢2

2𝑎

   = −12.02

−2×1.50

  = 144
3

  = 48. 0𝑚

Answer is B
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ENGAA Specimen S1 - Question 35

ENGAA Specimen S1 - Question 35 - Worked Solution

In a triangle, the length of the longest side cannot exceed nor equal the sum of the lengths of

the other 2 sides.

Therefore the longest possible side length is 5cm

This gives 2 – 5 - 5 and 3 – 4 – 5.

There is also 4 – 4 -4.

There are no other combinations

3 possible triangles

Answer is C
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ENGAA Specimen S1 - Question 36

ENGAA Specimen S1 - Question 36 - Worked Solution

𝑇
1

cos 𝑐𝑜𝑠 60 = 5𝑁

𝑇
1

sin 𝑠𝑖𝑛 60 = 𝑇
2

𝑇
2

= 5
cos𝑐𝑜𝑠 60 sin 𝑠𝑖𝑛 60 

     = 5 tan 𝑡𝑎𝑛 60° 

     = 5 3 𝑁

Answer is C
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ENGAA Specimen S1 - Question 37

ENGAA Specimen S1 - Question 37 - Worked Solution

𝑃𝑅( )2 + 𝑄𝑅( )2 = 𝑃𝑄( )2

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑄𝑅
𝑚𝑖𝑛

 : 𝑈𝑠𝑒 𝑃𝑄
𝑚𝑖𝑛

 𝑎𝑛𝑑 𝑃𝑅
𝑚𝑎𝑥

𝑃𝑅
𝑚𝑎𝑥

= 2. 5𝑐𝑚

𝑃𝑄
𝑚𝑖𝑛

= 4. 5𝑐𝑚

2. 52 + 𝑅𝑄( )2 = 4. 52

𝑅𝑄 = 6𝑐𝑚

Answer is F
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ENGAA Specimen S1 - Question 38

ENGAA Specimen S1 - Question 38 - Worked Solution

𝑃 = ∆𝐸
∆𝑡 = 𝑚𝑔 ∆ℎ

∆𝑡 = 20×10× 5
10 = 100𝑤

Answer is D
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ENGAA Specimen S1 - Question 39

ENGAA Specimen S1 - Question 39 - Worked Solution

− 1≤ tan 𝑡𝑎𝑛 𝑥 ≤1 𝑖𝑠 𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑 𝑤ℎ𝑒𝑛 0 ≤ 𝑥 ≤ π
4  𝑎𝑛𝑑 3π

4 ≤ 𝑥≤π

sin 𝑠𝑖𝑛 2𝑥 ≥0. 5 𝑖𝑠 𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑 𝑤ℎ𝑒𝑛 π
6 ≤ 2 ≤ 5π

6  𝑠𝑜 π
12 ≤ 𝑥 ≤ 5π

12

𝑏𝑜𝑡ℎ 𝑎𝑟𝑒 𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑 𝑓𝑜𝑟 π
12 ≤ 𝑥 ≤ π

4

𝑡ℎ𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 = π
6

Answer is B
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ENGAA Specimen S1 - Question 40

ENGAA Specimen S1 - Question 40 - Worked Solution

∑ 𝐹 = 𝑚𝑎 𝑜𝑛 𝑡ℎ𝑒 𝑤ℎ𝑜𝑙𝑒 𝑡𝑟𝑎𝑖𝑛

15000 = 20000 + 5000 + 5000( )𝑎

𝑎 = 15000
30000 = 0. 5𝑚𝑠−2

Focusing on carriage 2

∑ 𝐹 = 𝑚𝑎

𝑇 = 5000×0. 5

𝑇 = 2500 𝑁

Answer is A
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SECTION 2

ENGAA Specimen S2 - Question 1

ENGAA Specimen S2 - Question 1 - Worked Solution
𝑇 = 4×0. 20𝑠

𝑇 = 0. 80𝑠

𝑓 = 1
𝑇 = 5𝐻𝑧

𝑣 = 𝑓λ

λ = 𝑣
𝑓 = 60

5 = 12𝑐𝑚

Answer is A
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ENGAA Specimen S2 - Question 2

ENGAA Specimen S2 - Question 2 - Worked Solution

The speed will be the same after a given height change because gravitational potential

energy I turned into kinetic energy and there is no friction.

Block X takes longer as it moves a further distance

𝑡
𝑥

> 𝑡
𝑦
 ,  𝑣

𝑥
= 𝑣

𝑦

Answer is D
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ENGAA Specimen S2 - Question 3

ENGAA Specimen S2 - Question 3 - Worked Solution

Energy from the explosion is transferred into kinetic energy as kinetic energy increases.

Momentum is conserved.

Answer is G
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ENGAA Specimen S2 - Question 4

ENGAA Specimen S2 - Question 4 - Worked Solution

tan 𝑡𝑎𝑛 α = 3
4

𝑄𝑅 = 3𝑚

𝑃𝑅 = 4𝑚

𝑃𝑄 = 5𝑚

𝑒𝑛𝑒𝑟𝑔𝑦 = 𝑓𝑜𝑟𝑐𝑒 × 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

210 = 𝐹
𝑅

×5
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𝐹
𝐾

= 42𝑁

Answer is D
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ENGAA Specimen S2 - Question 5

ENGAA Specimen S2 - Question 5 - Worked Solution

Use suvats

𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙𝑙𝑦  𝑠 = 4𝑚   ,    𝑢 = 0𝑚𝑠−1  ,  𝑎 = 10𝑚𝑠−2

𝑠 = 𝑢𝑡 + 1
2 𝑎𝑡2
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4 = 5𝑡2

𝑡2 = 4
5

𝑡 = 2
2

Horizontally  v => constant

𝑠 = 𝑣𝑡

6 5
5 = 𝑣× 2

5

𝑣 = 3𝑚𝑠−1

Answer is C
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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   
𝑉

1

𝑉
2

=
𝑅

1

𝑅
2

0.2
1.0 = 𝑅

1.0×103

𝑅 = 200Ω

𝑅 = 𝑃𝑙
𝐴

𝑃×4.0

0.02×10−6 = 200

𝑃 = 1×10−6Ω𝑚

Answer is A
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ENGAA Specimen S2 - Question 7

ENGAA Specimen S2 - Question 7 - Worked Solution
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4. 0𝑘𝑔 𝑏𝑙𝑜𝑐𝑘:

𝑇 − 𝐹
𝑅

− 𝑚
1
𝑔 sin 𝑠𝑖𝑛 θ = 𝑚

1
𝑎 

𝑇 − 15 − 4×10∪ 1
2 = 4𝑎

𝑇 − 35 = 4𝑎   −−−−− ①

6. 0𝑘𝑔 𝑏𝑙𝑜𝑐𝑘:

𝑚
2
𝑔 − 𝑇 = 𝑚

2
𝑎

6×10 − 𝑇 = 6𝑎

60 − 𝑇 = 6𝑎      −−− ②

① + ②

25 = 10𝑎

𝑎 = 2. 5

𝑠𝑢𝑏 𝑖𝑛𝑡𝑜 ①

𝑇 − 35 = 10

𝑇 = 45𝑁

Answer is B
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ENGAA Specimen S2 - Question 8

ENGAA Specimen S2 - Question 8 - Worked Solution

For resistors in parallel:

1
𝑅

𝑒
=

𝑖
∑ 1

𝑅
𝑖

1
𝑅

𝑒
= 1

10 + 1
10

𝑅
𝑒

= 5Ω

:𝐹𝑜𝑟 𝑟𝑒𝑠𝑖𝑠𝑡𝑜𝑟𝑠 𝑖𝑛 𝑠𝑒𝑟𝑖𝑒𝑠 𝑅
𝑇

=
𝑖

∑ 𝑅
𝑖

𝑅
𝑇

= 5 + 3 + 𝑟
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𝑉 = 𝐼𝑅

20 = 2 8 + 𝑟( )

𝑟 = 2Ω

Answer is A

ENGAA Specimen S2 - Question 9

ENGAA Specimen S2 - Question 9 - Worked Solution

Start with a diagram

Take moments about P

4 𝑥 − 10( ) + 6 𝑥 − 30( ) = 10 50 − 𝑥( )

4𝑥 − 40 + 6𝑥 − 60 = 500 − 10𝑥

20𝑥 = 600

𝑥 = 30𝑐𝑚

Answer is A
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ENGAA Specimen S2 - Question 10

ENGAA Specimen S2 - Question 10 - Worked Solution

𝑆𝑡𝑟𝑒𝑠𝑠 = 𝐹𝑜𝑟𝑐𝑒
𝐴𝑟𝑒𝑎

𝑌𝑜𝑢𝑛𝑔 𝑚𝑜𝑑𝑢𝑙𝑢𝑠 ,  𝐸 = 𝑠𝑡𝑟𝑒𝑠𝑠
𝑠𝑡𝑟𝑎𝑖𝑛

𝐹𝑜𝑟𝑐𝑒 = 𝐸×𝑠𝑡𝑟𝑎𝑖𝑛×𝑎𝑟𝑒𝑎

            = 2. 0×1011×0. 0025×2. 0×10−4

            = 1. 0×105𝑁

𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 4 𝑐𝑎𝑏𝑙𝑒𝑠 𝑠𝑜 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒 = 4. 0×105𝑁

𝑃𝑜𝑤𝑒 = 𝑓𝑜𝑟𝑐𝑒×𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

           = 4×105×0. 2 = 8×104𝑤

Answer is C
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ENGAA Specimen S2 - Question 11

ENGAA Specimen S2 - Question 11 - Worked Solution

1. 0𝑘𝑚 = π/3
2π λ = λ

6

λ = 6. 0𝑘𝑚

𝑓 = 1
𝑇 = 1

2.0 = 0. 5𝐻𝑧

𝑣 = 𝑓λ

𝑣 = 0. 5×6

𝑣 = 3𝑘𝑚𝑠−1

Answer is E
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ENGAA Specimen S2 - Question 12

ENGAA Specimen S2 - Question 12 - Worked Solution

𝐼𝑛 𝑓𝑟𝑒𝑒𝑓𝑎𝑙𝑙    𝑚𝑔 = 𝑚𝑎   ,    𝑎 = 𝑔

𝑎𝑡 𝑠𝑝𝑒𝑒𝑑  𝑣
𝑜
 ,    𝑚𝑔 − 𝑘𝑣

𝑜
𝑛 = 𝑚𝑔

2

𝑚𝑔
2 = 𝑘𝑣

𝑜
𝑛

𝐴𝑡 𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 𝑣
𝑡
 ,   𝑚𝑔 − 𝑘𝑣

𝑡
𝑛 = 0

𝑚𝑔 = 𝑘𝑣
𝑡
𝑛 = 2𝑘𝑣

𝑜
𝑛

𝑣
𝑡
𝑛 = 2𝑣

𝑜
𝑛

𝑣
𝑡

= 2
1
𝑛 𝑣

𝑜

Answer is B
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ENGAA Specimen S2 - Question 13

ENGAA Specimen S2 - Question 13 - Worked Solution

200𝑔 𝑎𝑟𝑒 ℎ𝑢𝑛𝑔 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑡𝑜𝑝 𝑠𝑝𝑟𝑖𝑛𝑔 𝑎𝑛𝑑 100𝑔 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑏𝑜𝑡𝑡𝑜𝑚 𝑠𝑝𝑟𝑖𝑛𝑔

𝑇
1

= 2𝑁       𝑇
2

= 1𝑁

𝑥
1

= 2
𝑘          𝑥

2
= 1

𝑘

12 + 2
𝑘 + 12 + 1

𝑘 = 30

3
𝑘 = 6

𝑘 = 0. 5𝑁𝑐𝑚−1

Answer is E
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ENGAA Specimen S2 - Question 14
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ENGAA Specimen S2 - Question 14 - Worked Solution

tan 𝑡𝑎𝑛 θ = 2.5
5 = 1

2  

sin 𝑠𝑖𝑛 θ = 1
5

𝑛
1

sin 𝑠𝑖𝑛 θ
1

= 𝑛
2

sin 𝑠𝑖𝑛 θ
2
  

sin 𝑠𝑖𝑛 60 = 𝑛× 1
5

𝑛 = sin 𝑠𝑖𝑛 60× 5 = 15
2  

Answer is H
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ENGAA Specimen S2 - Question 15

ENGAA Specimen S2 - Question 15 - Worked Solution

𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝 : 1×6 − 3×2 = 3𝑣
2

− 1𝑣
1

0 = 3𝑣
1

− 𝑣
1

𝑣
1

= 3𝑣
2

Kinetic energy
1
2 ×1×𝑣

1
2 + 1

2 ×3×𝑣
2

2 = 0. 75 1
2 ×1×62 + 1

2 ×3×22( )
1
2 × 3𝑣

2( )2 + 3
2 𝑣

2
2 = 18

6𝑣
2

2 = 18

𝑣
2

= 3

𝑣
1

= 3 3𝑚𝑠−1

Answer is B
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ENGAA Specimen S2 - Question 16

ENGAA Specimen S2 - Question 16 - Worked Solution

𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑃     𝑢𝑠𝑒 𝑠𝑢𝑣𝑎𝑡𝑠

𝑠 =?   ,    𝑢 = 0 ,    𝑣   ,    𝑎 = 6. 0   ,    𝑡 = 𝑡

𝑠 = 𝑢𝑡 + 1
2 𝑎𝑡2

= 3𝑡2

Position of Q

𝑠 = 60 − 14𝑡 + 1
2 ×2×𝑡2

= 60 − 14𝑡 + 𝑡2

𝑆
𝑃

= 𝑆
𝑄

  :    60 − 14𝑡 + 𝑡2 = 3𝑡2

2𝑡2 + 14𝑡 − 60 = 0

𝑡2 + 7𝑡 − 30 = 0
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𝑡 + 10( ) 𝑡 − 3( ) = 0

𝑡 =− 10  ,   𝑡 = 3

T must be +ve

𝑡ℎ𝑒𝑦 𝑚𝑒𝑒𝑡 𝑎𝑡 𝑡 = 3𝑠

Answer is B
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ENGAA Specimen S2 - Question 17

ENGAA Specimen S2 - Question 17 - Worked Solution
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𝑃𝑆2 + 22 = 42

𝑃𝑆 = 2 3𝑚

Taking moments about P:

2 3𝑁 = 2 cos 𝑐𝑜𝑠 60° ×5𝑔 = 5𝑔

𝑁 = 5𝑔
2 3

Answer is B
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ENGAA Specimen S2 - Question 18

ENGAA Specimen S2 - Question 18 - Worked Solution

Using Kirchoff’s voltage law

𝑙𝑜𝑜𝑝 ① :  𝐼
1
×40 + 𝐼

3
×40 = 20  −−−− ①

𝑙𝑜𝑜𝑝 ② :  𝐼
2
×40 + 𝐼

3
×40 = 10 −−−− ②

Using Kirchoff’s current law:

𝐼
1

+ 𝐼
2

= 𝐼
3

−−−− ③
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① + ②

𝐼
1

+ 𝐼
2( )40 + 2𝐼

2
×40 = 30 −−−− ④

Sub  ③ into ④

120𝐼
3

= 30

𝐼
3

= 3
12 = 0. 25𝑎

40𝐼
3

+ 40𝐼
2

= 10

10 + 40𝐼
2

= 10

𝐼
2

= 0

𝑡ℎ𝑒 𝑣𝑜𝑙𝑡𝑚𝑒𝑡𝑒𝑟 𝑟𝑒𝑎𝑑𝑖𝑛𝑔 = 0𝑉

Answer is A
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ENGAA Specimen S2 - Question 19

ENGAA Specimen S2 - Question 19 - Worked Solution

When the water hits the rock it loses all vertical velocity instantly.

40kg of water hits the rock every second

The velocity of the water can be found using conservation of energy:
1
2 𝑚𝑣2 = 𝑚𝑔ℎ

𝑣 = 2𝑔ℎ

𝑣 = 900 = 30𝑚𝑠−1

The momentum of water transferred to the rock every second

= 40×30 = 1200𝑁𝑠
𝑠 = 1200𝑁

𝐹 = 𝑑𝑝
𝑑𝑡

The force on the rock is 1200N from water hitting it

𝑃
1

= 1200÷2 = 600𝑃𝑎
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There is also pressure from water sitting on the rock

𝑃
2

= ρ𝑔ℎ

      = 1000×10×0. 050

      = 500𝑃𝑎

𝑃
𝑇

= 𝑃
1

+ 𝑃
2

= 1100𝑃𝑎

Answer is E
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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.

𝑉
𝑜𝑢𝑡

= 𝑉
𝑖𝑛

𝑅
2

𝑅
1
+𝑅

2
( )
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𝑉
𝑥

= 12× 200

200+𝑅
𝑜
𝑏−µ𝑇

2400

200+𝑅
𝑜
𝑏−µ𝑇 > 2. 0

1200 > 200 + 𝑅
𝑜
𝑏−µ𝑇

𝑅
𝑜
𝑏−µ𝑇 < 1000

𝑏−µ𝑇 < 1000
𝑅

𝑜

− µ𝑇 log 𝑙𝑜𝑔 𝑏 < log 𝑙𝑜𝑔 1000 − log 𝑙𝑜𝑔 𝑅
𝑜
 

µ𝑇 log 𝑙𝑜𝑔 𝑏 > log 𝑙𝑜𝑔 𝑅
𝑜
 − log 𝑙𝑜𝑔 1000 

𝑇 > log𝑙𝑜𝑔 𝑏 
µ log 𝑙𝑜𝑔 𝑅

𝑜
 − log 𝑙𝑜𝑔 1000 ( )

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

𝑇 > 1
µ log 𝑙𝑜𝑔 𝑅

𝑜
 − log 𝑙𝑜𝑔 1000 ( )

Answer is A
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