
ENGAA  S1 2017 - Question 1

ENGAA 2017 - Question 1 - Worked Solution

12+ 3( )2

12+ 3( )2 = 12+ 3( ) 12+ 3( )
12− 3( ) 12− 3( )

                          = 12( )2
+ 3 12+ 3 12+ 3( )2

12( )2
− 3 12− 3 12+ 3( )2

                         = 12+3+2 36
12+3−2 36

                         = 15+ 2×6( )
15− 2×6( )

                         = 27
3

                        = 9

Answer is F.

Worked Solutions for ENGAA Past Papers

http://www.oxbridgemind.co.uk


ENGAA  S1 2017 - Question 2

ENGAA 2017 - Question 2 - Worked Solution

Velocity time graph, so area = displacement

Gradient = acceleration
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Deceleration = negative gradient

Area = area at trapezium

= 1
2 × 30 + 20( )×10

           = 500𝑚

Answer is B
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ENGAA  S1 2017 - Question 3

ENGAA 2017 - Question 3 - Worked Solution

2𝑥2≥15 − 𝑥

2𝑥2 + 𝑥 − 15≥0

2𝑥 − 5( ) 𝑥 + 3( )≥0

Critical values are then:

𝑥 = 5
2    ,   𝑥 =− 3

𝑥≤ − 3    ,   𝑥≥ 5
2

Answer is F

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 4

ENGAA 2017 - Question 4 - Worked Solution

ρ = 𝑚
𝑣

● When water is heated , water molecules vibrate more

● So become more spaced out

● This means the value increases so ③ holds it mass is fixed

● So as and volume increases,, density decreases and ② holds , if mass is fixedρ = 𝑚/𝑣
● If the volume was fixed however would till decreases , so m would have to decrease , so ① isρ

false.

● Convection currents are created when this hot, less dense water rises , and is replaced by the

cooler, move dense water
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Answer is G
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ENGAA  S1 2017 - Question 5

ENGAA 2017 - Question 5 - Worked Solution

𝑦 = 3 𝑥
2 − 1⎡⎣ ⎤⎦

2
− 5

𝑦 + 5 = 3 𝑥
2 − 1⎡⎣ ⎤⎦

2

𝑦+5
3 = 𝑥

2 − 1⎡⎣ ⎤⎦
2

± 𝑦+5
3 = 𝑥

2 − 1
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1± 𝑦+5
3 = 𝑥

3

2±2 𝑦+5
3 = 𝑥

Answer is B
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ENGAA  S1 2017 - Question 6

ENGAA 2017 - Question 6 - Worked Solution

● Energy gained by car :  ( GPE)

𝑚𝑔ℎ

= 1200×10×1
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12000 𝐽

● Conservation at energy:

Input Energy = Energy lost + Energy gained by car

28000 = 𝐸𝑛𝑒𝑟𝑔𝑦 𝑙𝑜𝑠𝑡 + 12000

𝐸𝑛𝑒𝑟𝑔𝑦 𝑙𝑜𝑠𝑡 = 16000𝐽

(include the energy lost due to the efficiency of the motor)𝐸𝑛𝑒𝑟𝑔𝑦 𝑙𝑜𝑠𝑡 = 16𝑘𝐽
Answer is D
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ENGAA  S1 2017 - Question 7

ENGAA 2017 - Question 7 - Worked Solution

𝑆𝑎𝑚 : 2𝑥 + 5𝑦 = 𝑃  −−− ①

𝐿𝑒𝑠𝑙𝑒𝑦 : 3𝑥 + 2𝑦 = 𝑄 −−− ②

Want to find value at y

3×① : 6𝑥 + 15𝑦 = 3𝑃

2×② : 6𝑥 + 4𝑦 = 2𝑄

Subtract to eliminate x:

15𝑦 − 4𝑦 = 3𝑃 − 2𝑄

11𝑦 = 3𝑃 − 2𝑄

𝑦 = 3𝑃−2𝑄
11
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Answer is G
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ENGAA S1 2017 - Question 8

ENGAA 2017 - Question 8 - Worked Solution

①    𝐿 − 𝑥 = 𝑡
1
𝐶

②    𝑥 + 𝐿 = 𝑡
2
𝐶

Subtract two equations

𝑥 − − 𝑥( ) = 𝑡
2
𝐶 − 𝑡

1
𝐶

2𝑥 = 𝐶 𝑡
2

− 𝑡
1( )

𝑥 =
𝐶 𝑡

2
−𝑡

1( )
2

𝑥 = 3.0×108×4.0×10−10

2

𝑥 = 0. 06𝑚

𝑥 = 6𝑐𝑚

Answer is D
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ENGAA S1 2017 - Question 9

ENGAA 2017 - Question 9 - Worked Solution

①  𝑃∝𝑄2

𝑃 = 𝑘𝑄2 ,  𝑘 = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡

②    𝑃 = 2     ,   𝑄 = 4
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So

2 = 𝑘 4( )2

2 = 16𝑘

𝑃 = 42/8

③    𝑄∝ 1
𝑅

𝑄 = 𝑐
𝑅   ,     𝑐 = 𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

④  𝑄 = 2 ,  𝑅 = 5

So

2 = 𝑐
5

𝑐 = 5×2

𝑐 = 10

𝑄 = 10
𝑅

𝑃 = 𝑄2

8

𝑃 = 10
𝑅( )2

× 1
8

𝑃 = 100

8𝑅2

𝑃 = 25

2𝑅2

Answer is E
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ENGAA S1 2017 - Question 10

ENGAA 2017 - Question 10 - Worked Solution

Balance Nucleon Number

1 + 239 = 𝑤 + 𝑔 + 𝑧×1

240 = 𝑤 + 𝑔 + 𝑧

Balance Atomic Numbers

0 + 94 = 54 + 𝑥 + 0

𝑥 = 94 − 54

𝑥 = 40

Answer is B
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ENGAA S1 2017 - Question 11

ENGAA 2017 - Question 11 - Worked Solution

2 − 𝑥2 9𝑥2−4( )
𝑥3 2−3𝑥( )

= 2 − 9𝑥2−4( )
𝑥 2−3𝑥( )

= 2 − 3𝑥−2( ) 3𝑥−2( )
𝑥 2−3𝑥( )

= 2 + 3𝑥−2( ) 3𝑥−2( )
𝑥 2−3𝑥( )

= 2 + 3𝑥+2
𝑥

= 2 + 3 + 2
𝑥

= 5 + 2
𝑥

Answer is D
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ENGAA S1 2017 - Question 12

ENGAA 2017 - Question 12- Worked Solution

∆𝐶𝑃𝐸 = 𝑚𝑔ℎ = 20×10×6 = 1200 𝐽

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 = 𝑈𝑠𝑒𝑓𝑢𝑙 𝐸𝑛𝑒𝑟𝑔𝑦
𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦

𝑟𝑝 = 𝑝𝑜𝑤𝑒𝑟

𝑟𝑝 = 1𝑉

𝑉 = 12𝑉
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0. 8 = ∆𝐶𝑃𝐸
𝑝×𝑡𝑖𝑚𝑒

0. 8 = 1200
1×12×5

0. 8 = 16
𝐼

𝐼 = 16
0.8

𝐼 = 20 𝐴

Answer is E
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ENGAA S1 2017 - Question 13

ENGAA 2017 - Question 13 - Worked Solution

23+2𝑥4𝑥8−𝑥 = 4 2

23+2𝑥 22( )
𝑥

23( )
−𝑥

= 2221/2

23+2𝑥22𝑥2−3𝑥 = 2221/2

23+2𝑥+2𝑥−3𝑥 = 22+1/2

2𝑥+3 = 22+1/2

𝑥 + 3 = 2 + 0. 5

𝑥 =− 0. 5

Answer is D
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ENGAA S1 2017 - Question 14

ENGAA 2017 - Question 14 - Worked Solution

particles:− α 
α

2
4

particleβ−

An electron

β
−1
0

● Atomic and mass number need to always balanced

● A is not possible as:

Atomic mass is P , so would describe a nuclei atom pre emissionα
● But is not possible as a decay would causes atomic number of nuclide to increaseα − 1 β−

Answer is A

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 15

ENGAA 2017 - Question 15 - Worked Solution

Draw table and fill in using information from question

French German Spanish Total

G X 3Y

B 2Y Y

Total ? 35 100

Fill in table using “total” column/row

French German Spanish Total

G X 3X

B 100-3X-3Y 2Y Y 100-3X
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Total 100-2X-3Y 2X+3Y-35 35 100

So number of German students is :

2𝑋 + 3𝑌 − 35

Answer is F.

ENGAA S1 2017 - Question 16

ENGAA 2017 - Question 16 - Worked Solution

𝑅
𝑎

= 3. 0×104𝑅
𝑛

ρ
𝑎

ρ
𝑛

=
𝑀

𝑎

𝑀
𝑛

×
𝑉

𝑛

𝑉
𝑎

     =
𝑉

𝑛

𝑉
𝐴

    =
𝑅

𝑛3

𝑅
𝐴3

   = 3. 0×104( )
−3

Answer is A
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ENGAA S1 2017 - Question 17

ENGAA 2017 - Question 17 - Worked Solution

External angles all add up to 3600

𝑜𝑛𝑒 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑎𝑛𝑔𝑙𝑒 = 360
𝑛

360
𝑛 = 4 + 360

𝑛+3( )

360 𝑛 + 3( ) = 4𝑛 𝑛 + 3( ) + 360𝑛

1080 = 4𝑛2 + 12𝑛

𝑛2 + 3 − 270 = 0

𝑛 + 18( ) 𝑛 − 15( ) = 0

𝑛 =− 18    𝑜𝑟   15       𝑛 > 0( )

𝑛 = 15

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 18
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ENGAA 2017 - Question 18 - Worked Solution

3𝑇
2 = 𝑡

2
− 𝑡

1( )

𝑇 =
2 𝑡

2
−𝑡

1( )
3

λ
2 = 𝑥

2
− 𝑥

1

λ = 2 𝑥
2

− 𝑥
1( )

𝑣 = 𝑓λ

𝑣 = λ
𝑇

𝑉 =
3 𝑥

2
−𝑥

1( )
𝑡

2
−𝑡

1( )

Answer is E
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ENGAA S1 2017 - Question 19

ENGAA 2017 - Question 19 - Worked Solution

● Alternative angles rule:

𝐶𝑅𝐿 = 40°

● Isosceles

𝐶𝐿𝑅 = 40°

● In  triangle all angles = 180°
⇒ 180 − θ( ) + 40 + 40 = 180

⇒ θ = 80°

Answer is B
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ENGAA S1 2017 - Question 20

ENGAA 2017 - Question 20 - Worked Solution

𝑃 = 𝐼𝑉

⇒𝐼 = 𝑃
𝑉 = 150

12 = 12. 5𝐴

𝑄 = 𝐼𝑡

    = 12. 5×20×60

    = 15000 𝐶

Answer is C
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ENGAA S1 2017 - Question 21

ENGAA 2017 - Question 21 - Worked Solution

● In 1hr, hour hand moves
360°

12 = 30°

● So in 40 min, moves
40
60 ×30 = 20°

● Minute hand moves
40
60 ×360 = 240°

⇒ θ = 240 − 120 + 20( ) = 100°

Answer is B
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ENGAA S1 2017 - Question 22

ENGAA 2017 - Question 22 - Worked Solution

𝑀
𝑡

= 3×130 + 7×30 = 600

𝑀
𝑝

= 2×70 + 10𝑁 = 140 + 10𝑁

Conserve momentum:

2𝑀
𝑡

− 5𝑀
𝑝

= 0

⇒ 𝑀
𝑝

=
2𝑀

𝑡

5

⇒140 + 10𝑁 = 2
5 ×600 = 240

⇒10𝑁 = 100

⇒𝑁 = 10

Answer is C
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ENGAA S1 2017 - Question 23

ENGAA S1 2017 - Question 23 - Worked Solution

𝑝 𝑚𝑎𝑙𝑒( ) = 𝑥
4+𝑥 × 𝑥−1

4+𝑥−1 = 1
3

⇒3𝑥 𝑥 − 1( ) = 4 + 𝑥( ) 3 + 𝑥( )

⇒3𝑥2 − 3𝑥 = 12 + 7𝑥 + 𝑥2

⇒2𝑥2 − 10𝑥 − 12 = 0

⇒ 𝑥2 − 5𝑥 − 6 = 0

𝑥 − 6( ) 𝑥 + 1( ) = 0

⇒𝑥 = 6    𝑜𝑟 − 1       𝑥≥0( )

𝑥 = 6

Answer is C
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ENGAA S1 2017 - Question 24

ENGAA S1 2017 - Question 24 - Worked Solution

1)

𝐸𝑥 = 1
2 𝑚𝑣2

𝐸𝑥 = 1
2 ×72×52 = 900𝐽

So False

2)
𝑑𝐸
𝑑𝑡 = 𝑑

𝑑𝑡 𝑚𝑔ℎ( )

      = 𝑚𝑔ℎ 𝑑ℎ
𝑑𝑡
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      = 𝑚𝑔𝑣

      = 72×10×5

3600 𝐽𝑆−1

So True

3)

The two forces act on the same body (parachutist) , so false.

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 25

ENGAA S1 2017 - Question 25 - Worked Solution
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Using Pythagoras

𝑟 = 𝑥2 + 𝑥
2( )2

𝑟 = 5
4 𝑥2

𝑟 = 5𝑥
2

𝐴 = 1
2 ×𝑐𝑖𝑟𝑐𝑙𝑒 − 𝑠𝑞𝑢𝑎𝑟𝑒

𝐴 = 1
2 π𝑟2 − 𝑥2

𝐴 = 1
2 × 5

4 𝑥2π − 𝑥2

𝐴 = 5
8 π − 1( )𝑥2

𝐴 = 5π−8
8( )𝑥2

Answer is F
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ENGAA S1 2017 - Question 26

ENGAA S1 2017 - Question 26 - Worked Solution

● Initially Nx = N , NY = N

● In 6 hours:

� Two half lives of X:

𝑁
𝑋

= 𝑁
4

� Three half lives of Y:

𝑁
𝑌

= 𝑁
8

⇒ 𝑁
𝑍

= 𝑁 − 𝑁
𝑋( ) + 𝑁 − 𝑁

𝑌( )
            = 2𝑁 − 𝑁

4 − 𝑁
8

            = 13
8 𝑁

⇒ 
𝑁

𝑍

𝑁
𝑍
+𝑁

𝑋
+𝑁

𝑌
=

13
8

13
8 + 1

4 + 1
8

                                 = 13
8×2
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                                = 13
16

Answer is D
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ENGAA S1 2017 - Question 27

ENGAA S1 2017 - Question 27 - Worked Solution
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mass = density x volume

volume = volume of outer cylinder – volume of inner cylinder

              = 52π×16( ) − 42π×16( )
              = 144π 𝑐𝑚3

𝑚𝑎𝑠𝑠 = 8×144π

𝑚𝑎𝑠𝑠 = 1152 π𝑔

Answer is G
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ENGAA S1 2017 - Question 28

ENGAA S1 2017 - Question 28 - Worked Solution

𝑉
𝑋

= 1. 5𝑉
𝑌

𝑀
𝑋

= 4
5 𝑀

𝑌

𝐸
𝑌

= 1
2 𝑀

𝑌
𝑉

𝑌

𝐸
𝑋

= 1
2 𝑀

𝑋
𝑉

𝑋
2

     = 1
2 × 4

5 𝑀
𝑌( ) × 3

2 𝑉
𝑋( )2

    = 1. 8× 1
2 𝑀

𝑋
𝑀

𝑌

   = 1. 8𝐸
𝑌

Answer is E
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ENGAA S1 2017 - Question 29

ENGAA S1 2017 - Question 29 - Worked Solution

1 − 3+ 3
6−2 3( )2

= 1 − 3+ 3( ) 3+ 3( )
6−2 3( ) 6−2 3( )

= 1 − 9+3+3 3+3 3
36+ 4×3( )− 6×2 3( )− 6×2 3( )

= 1 − 12+6 3
48−24 3

= 1 − 2+ 3( )
4 2− 3( )
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= 6−5 3
4 2− 3( )

= 6−5 3( ) 2+ 3( )
4 2− 3( ) 2+ 3( )

= −3−4 3
4×1

= 3
4 − 3

Answer is E
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ENGAA S1 2017 - Question 30

ENGAA S1 2017 - Question 30 - Worked Solution
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● External torque

𝑇 = 400𝑔×5

    = 400×10×5

    = 20000 𝑁𝑚

● So need an clockwise torque to balance so need to move counterweight by to the right∆𝑥
𝑇 = 2000 𝑢𝑔×∆𝑥

20000 = 2000×10×∆𝑥

∆𝑥 = 1𝑚

Answer is B
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ENGAA S1 2017 - Question 31

ENGAA S1 2017 - Question 31 - Worked Solution

2 sin 𝑠𝑖𝑛 𝑥 + 1 = 0

sin 𝑠𝑖𝑛 𝑥 =− 1
2

𝑥 = 210°, 330°, …

2 cos 𝑐𝑜𝑠 2𝑥( ) = 1 

cos 𝑐𝑜𝑠 2𝑥( ) = 1
2  

2𝑥 = 60°, 300°, 420°, 660°

𝑥 = 30°, 150°, 210°, 330°, …

So for a solution to exist:

𝑘 = 210°

Number of solutions : 3 ( 210 , 30 , 50 each solve at least one)

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 32

ENGAA S1 2017 - Question 32 - Worked Solution

● a = g, and constant ⇒ gradient is constant

● when ball falls back down, velocity is negative

● ball is thrown up, so initially velocity is positive

Answer is A
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ENGAA S1 2017 - Question 33

ENGAA S1 2017 - Question 33 - Worked Solution

3 2𝑥+1( ) − 2×3×3𝑥 = 0

3 2𝑥+1( ) = 2×3 𝑥+1( )

3 2𝑥+1( )

3 𝑥+1( ) = 2

3𝑥 = 2

𝑥 = 2 

Answer is B
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ENGAA S1 2017 - Question 34

ENGAA S1 2017 - Question 34 - Worked Solution

● Speed is constant

● So acceleration is 0

● F = ma , so resultant force is 0

Answer is C
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ENGAA S1 2017 - Question 35

ENGAA S1 2017 - Question 35 - Worked Solution

22π = 𝑟θ
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       = 𝑟 2π − π
6( )

      = 11
6 π𝑟

𝑟 = 12

A = circle + triangle – QOR sector

= π𝑟2 + 1
2 𝑃𝑄×𝑄𝑆× sin 𝑠𝑖𝑛 π

6( ) − 1
2 𝑟2 π

6( ) 

= π×122 + 1
2 × 18 + 12( )2 × 1

2 − 1
2 × 12( )2 × π

6( )
= 144π − 12π + 225

= 132π + 225

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 36

ENGAA S1 2017 - Question 36 - Worked Solution

● Moment = Perpendicular x distance

● Resolve moments about pivot

2×60 𝑔 = 𝐹 sin 𝑠𝑖𝑛 60( )×4 
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𝐹 = 2×60×10
sin𝑠𝑖𝑛 60( )×4 

   = 300
sin𝑠𝑖𝑛 60( ) 

Answer is E
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ENGAA S1 2017 - Question 37

ENGAA S1 2017 - Question 37 - Worked Solution

𝑦3

𝑧2( ) = 𝑦3( ) − 𝑧2( )   

                    = 83𝑝( ) − 1
2⎡⎣ ⎤⎦

4𝑞( )  

                    = 3𝑝 8( ) − 4𝑞 1
2( )  

                   = 3𝑝 23( ) − 4𝑞 log 𝑙𝑜𝑔 2 − 1( )  

                   = 3𝑝×3 − 4𝑞× − 1

                   = 9𝑝 + 4𝑞

Answer is F
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ENGAA S1 2017 - Question 38

ENGAA S1 2017 - Question 38 - Worked Solution

s = 20

u = 40

v = v

A = - 14.4

𝑣2 = 𝑢2 + 2𝑎𝑠

𝑣 = 𝑢2 + 2𝑎𝑠

= 40( )2 − 2×14. 4×20

= 1024

= 32 𝑚𝑠−1

Answer is D
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ENGAA S1 2017 - Question 39

ENGAA S1 2017 - Question 39 - Worked Solution

𝑑𝑦
𝑑𝑥 = 3𝑥2 + 2𝑝𝑥 + 𝑞

𝐴𝑡 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 :  𝑑𝑦
𝑑𝑥 = 0

𝑥 = 2 :

3 2( )2 + 2𝑝×2 + 𝑞 = 0

⇒4𝑝 + 𝑞 + 12 = 0  −−−−− ①

𝑥 = 4 :

3 4( )2 + 2𝑝×4 + 𝑞 = 0

⇒48 + 8𝑝 + 𝑞 = 0 −−−− ②

② - ①

4𝑝 + 36 = 0

⇒𝑝 =− 36
4 =− 9

Sub p = -9 into ①

𝑞 =− 12 − 4𝑝

𝑞 =− 12 + 4×9( )

http://www.oxbridgemind.co.uk


𝑞 = 24

Answer is D
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ENGAA S1 2017 - Question 40

ENGAA S1 2017 - Question 40 - Worked Solution

● String is inextensible and pulley is smooth

⇒tension is uniform
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● Resolve forces on load:

T = mg

⇒ T = 1 x 10 = 10N

● So reading on force meter is 10N

Answer is F
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ENGAA S1 2017 - Question 41

ENGAA S1 2017 - Question 41 - Worked Solution

𝐴 = 1
2 𝑃𝑄×𝑃𝑅 sin 𝑠𝑖𝑛 60( ) 

    = 1
2 ×4𝑥 8 − 3𝑥( ) × 3

2

    = 3𝑥 8 − 3𝑥( )

    =− 3 3 𝑥2 − 8
3 𝑥⎡

⎣
⎤
⎦

    =− 3 3 𝑥 − 4
3( )2

− 16
9

⎡⎢⎣
⎤⎥⎦
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   =− 3 3 𝑥 − 4
3( )2

+ 16 3
3

⎡⎢⎣
⎤⎥⎦

Answer is D
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ENGAA S1 2017 - Question 42

ENGAA S1 2017 - Question 42 - Worked Solution

∆𝐸𝑝 = 𝑚𝑔ℎ

         = 0. 1×10×4

         = 4 𝐽

∆𝐸𝑥 = 1
2 𝑚𝑣2

         = 1
2 ×0. 1×82

        = 3. 2 𝐽

Then work done against resistance is :

𝑊 = ∆𝐸𝑥 − ∆𝐸𝑝

     = 4 − 3. 2

     = 0. 8 𝐽

Answer is A
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ENGAA S1 2017 - Question 43

ENGAA S1 2017 - Question 43 - Worked Solution

𝑑
𝑑𝑥 𝑥𝑛[ ] = 𝑛𝑥𝑛−1, 𝑠𝑜 𝑙𝑜𝑜𝑘 𝑎𝑡 𝑥4 𝑡𝑒𝑟𝑚 𝑖𝑛 𝑦

𝑥4 𝑡𝑒𝑟𝑚 𝑖𝑛 𝑦 = 6
2( ). 22. 3𝑥( )4

                         = 4860𝑥4

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑒 : 4×4860𝑥3

                               = 19440𝑥3

Answer is E
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ENGAA S1 2017 - Question 44

ENGAA S1 2017 - Question 44 - Worked Solution

Projectile motion is symmetric by conservation at energy, so will pass cliff with u = -13ms-1
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S = -6

u = -13

A = -10

T = t

𝑆 = 𝑢𝑡 + 1
2 𝑎𝑡2

− 6 =− 13𝑡 − 10
2 𝑡2

5𝑡2 + 13𝑡 + 6 = 0

5𝑡 − 2( ) 𝑡 + 3( ) = 0

𝑡 = 0. 4  𝑜𝑟 − 3       𝑡 > 0( )

𝑡 = 0. 4𝑠

Answer is A
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ENGAA S1 2017 - Question 45

ENGAA S1 2017 - Question 45 - Worked Solution

𝑈
𝑛

= 𝑎𝑟𝑛−1

𝑎 = 1 ,  𝑟 = 1
2 sin 𝑠𝑖𝑛 2𝑥( ) 

𝑆
∞

= 𝑎
1−𝑟 = 4

3

3 = 4 1 − 𝑟( )

1
4 = 𝑟

1
2 sin 𝑠𝑖𝑛 2𝑥( ) = 1

4  

sin 𝑠𝑖𝑛 2𝑥( ) = 1
2  

2𝑥 = π
6  ,  5π

6  ,  13
6 π ,  17

6 π

𝑥 = π
12  ,  5π

12  ,  13
12 π ,  17

12 π

Answer is A
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ENGAA S1 2017 - Question 46
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ENGAA S1 2017 - Question 46 - Worked Solution

W = Area

    = 1
2 ×0. 4×192

    = 38. 4 𝐽

    = 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑘𝑖𝑛𝑒𝑡𝑖𝑐 𝑒𝑛𝑒𝑟𝑔𝑦

At max height, 100w is at rest, so

∆𝐸𝑝 = ∆𝐸𝑥

𝑚𝑔ℎ = 1
2 𝑚𝑣2

ℎ = 38.4
0.024×10

   = 160𝑚

Answer is B
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ENGAA S1 2017 - Question 47

ENGAA S1 2017 - Question 47 - Worked Solution

𝑢
1

= 2

𝑢
2

= 2𝑝 + 3

𝑢
3

= 𝑝 2𝑝 + 3( ) + 3

      = 2𝑝2 + 3𝑝 + 3

𝑢
4

= 𝑝 2𝑝2 + 3𝑝 + 3( ) + 3

      = 2𝑝3 + 3𝑝2 + 3𝑝 + 3

      =− 7

2𝑝3 + 3𝑝2 + 3𝑝 + 10 = 0

Find real solution by trying p =1 , p = 2 …
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Clearly p = -2 is a solution:

𝑢
2

=− 1

𝑢
3

= 5

𝑢
1

+ 𝑢
2

+ 𝑢
3

+ 𝑢
4

= 2 − 1 + 5 − 7

                                      =− 1

Answer is C
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ENGAA S1 2017 - Question 48

ENGAA S1 2017 - Question 48 - Worked Solution

𝑊ℎ𝑒𝑛 θ = 20°

Resolving l to slope:

𝑁 = 𝑚𝑔 cos 𝑐𝑜𝑠 20( ) 

http://www.oxbridgemind.co.uk


Resolving ll to slope:

𝑚𝑔 sin 𝑠𝑖𝑛 20( ) − 𝐹 = 0 

𝑚𝑔 sin 𝑠𝑖𝑛 20( ) = µ𝑁 

𝑚𝑔 sin 𝑠𝑖𝑛 20( ) = µ𝑚𝑔 cos 𝑐𝑜𝑠 20( )  

µ = tan 𝑡𝑎𝑛 20( ) 

𝑊ℎ𝑒𝑛 θ = 25°

Resolving to slope:⊥
𝑁 = 𝑚𝑔 cos 𝑐𝑜𝑠 25( ) 

Resolving to slope:‖
𝐹 = 𝑚𝑎

𝑚𝑔 sin 𝑠𝑖𝑛 25( ) − µ 𝑚𝑔 cos 𝑐𝑜𝑠 25 ( ) = 𝑚𝑎 

𝑔 sin 𝑠𝑖𝑛 25( ) − 𝑔µ cos 𝑐𝑜𝑠 25( ) = 𝑎  

𝑔 sin 𝑠𝑖𝑛 25( ) − tan 𝑡𝑎𝑛 20( ) cos 𝑐𝑜𝑠 25( )   [ ] = 𝑎

Answer is H

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 49

ENGAA S1 2017 - Question 49 - Worked Solution

𝑥3 − 6𝑥2 + 9𝑥 − 4( )𝑥 > 0

𝑥 − 1( )2 𝑥 − 4( )𝑥 > 0

The cuitical points are

𝑥 = 1 𝑅𝑒𝑝𝑒𝑎𝑡𝑒𝑑 𝑅𝑜𝑜𝑡𝑠( ) ,  𝑥 = 4 ,  𝑥

𝑠𝑘𝑒𝑡𝑐ℎ 𝑥 − 1( )2 𝑥 − 4( )𝑥 = 𝑦

𝑥 > 4    ,  𝑥 < 0

Answer is A
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ENGAA S1 2017 - Question 50

ENGAA S1 2017 - Question 50 - Worked Solution

Resolving to slope:∥ 
𝐹 − 𝑚𝑔 sin 𝑠𝑖𝑛 θ = 𝑚𝑎 = 0     (𝑎𝑠 𝑠𝑝𝑒𝑒𝑑 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡)

𝐹 = 𝑚𝑔 sin 𝑠𝑖𝑛 θ 

Can not use as friction might not be limiting so𝐹 = µ𝑁 𝐹≤µ𝑁
Answer is B
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ENGAA S1 2017 - Question 51

ENGAA S1 2017 - Question 51 - Worked Solution

Initially:

𝑦 = sin 𝑠𝑖𝑛 𝑥( ) 

Stretch in x-axis

𝑥→2𝑥

Translation :

𝑥→𝑥 + π
4

⇒𝑦 = sin 𝑠𝑖𝑛 2 𝑥 + π
4( )( ) 
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𝑦 = sin 𝑠𝑖𝑛 2𝑥 + π
2( ) 

Answer is H

ENGAA S1 2017 - Question 52

ENGAA S1 2017 - Question 52 - Worked Solution

𝐹 = 𝑑𝑝
𝑑𝑡 ⇒∆𝑝 = ∫ 𝐹𝑑𝑡

                         = 𝐹 𝑡
2

− 𝑡
1( )

∆𝑝 = 𝑚𝑣 − 𝑚 − 𝑢( ) = 𝐹 𝑡
2

− 𝑡
1( )

𝑚𝑣 = 𝐹 𝑡
2

− 𝑡
1( ) − 𝑚𝑢

Answer is B

http://www.oxbridgemind.co.uk


ENGAA S1 2017 - Question 53

ENGAA S1 2017 - Question 53 - Worked Solution

𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟⇒ 2𝑝2 − 𝑝( ) 𝑝 − 2( ) =− 1

Product of gradients is -1

⇒2𝑝3 − 5𝑝2 + 2𝑝 + 1 = 0  −−−−− ①

Try p =1

𝐿𝐻𝑆 = 2 − 5 + 2 + 1 = 0⇒𝑝 = 1 𝑖𝑠 𝑎 𝑟𝑜𝑜𝑡 ,   𝑝 − 1( )𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

Use this to factorize ①

2𝑝3 − 5𝑝2 + 2𝑝 + 1 = 𝑝 − 1( ) 2𝑝2 − 3𝑝 − 1( ) = 0

Now need to solve:

𝑝 − 1( ) 2𝑝2 − 3𝑝 − 1( ) = 0

𝑝 = 1   ,    2𝑝2 − 3𝑝 − 1( ) = 0 

Solving quadratic:

𝑝 = 3± 9−8
4

= 3
4 ± 17

4

16 = 4⇒ 17
4 > 1,  𝑠𝑜 𝑡ℎ𝑒 𝑔𝑟𝑒𝑎𝑡𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 𝑎𝑡 𝑝 𝑖𝑠
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𝑝 = 3
4 + 17

4              〈 17≈4〉

≈ 3
4 + 1

= 1. 75

Answer is B.
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ENGAA S1 2017 - Question 54
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ENGAA S1 2017 - Question 54 - Worked Solution

http://www.oxbridgemind.co.uk


① Reaches max height at:

𝑡 = 1.3−0.5
2 = 0. 4

At max height v = 0

S = ?

U = u

V = 0

A = -10

T = 0.4

𝑣 = 𝑢𝑡𝑎𝑡

0 = 𝑢 − 10×0. 4

𝑢 = 4𝑚𝑠−1

②

S = s

U =

V = 0

A = -10

T = 0.4

𝑆 = 𝑣𝑡 − 1
2 𝑎𝑡2

= 0 − 1
2( ) − 10( ) 0. 4( )2

 = 0. 8𝑚
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ENGAA S2 2017 - Question 1
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ENGAA S2 2017 - Question 1 - Worked Solution

a) Acceleration is not constant or 0, so not

Graphs A or C

a = 0.4t
𝑑𝑣
𝑑𝑡 = 0. 4𝑡

𝑣 =
0

𝑡

∫ 0. 4𝑡 𝑑𝑡

t = 0 , v = 0

𝑣 = 0. 2𝑡2

So when t = 0.5 , v = 0.05 , so pick graph B

Answer is B

b)
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T = time to hit floor

𝑣 = 𝑑𝑠
𝑑𝑡       (𝑠 = 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡)

𝑡𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 = 𝑑 = ∫ 𝑣 𝑑𝑡

                                       = 𝑑 =
0

𝑇

∫ 0. 2𝑡2 𝑑𝑡

                                      = 𝑑 = 𝑇3

15

𝑇 = 15𝑑( )1/3

Answer is A

c)
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● Q not possible as ball has downward acceleration

● Downward acceleration increases with time

● So the accelerating force on the ball before bounce is smaller than the decelerating force on it

after bounce

● So max height reached after each bounce must decrease

● Graph P is correct

Answer is A
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d)

F = ma

● m has unit kg

● , so as v has units ms-1 , a has unis ms-2𝑎 = 𝑑𝑣
𝑑𝑡

● So F has units Kgms-2

Answer is C

e)

● D is a force so has units kgms-2

● , so has units Kgms-3ρ = 𝑚
𝑣

● V has units ms-1, so v2 m2s-2

● A has units m2
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● , so has units𝑥 = 2𝐷

ρ𝑉2𝐴

𝑘𝑔𝑚𝑠−2

𝑘𝑔𝑚−3𝑚2𝑠−2𝑚2

                           = 𝑚1

𝑚1

                          = 1

So x has no units

Answer is E
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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 , and so resistor has a straight line I – V graph, through the origin𝑉∝𝐼
● So device V is a resistor

Answer is C

b)
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● 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

c)

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

𝐼
2

= 3
2 𝐴

● For resistor

𝑉 = 𝐼
1
𝑅

6 = 𝐼
1
×8
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𝐼
1

= 3
2 𝐴

𝐼 = 𝐼
1

+ 𝐼
2

𝐼 = 3
4 × 3

2

𝐼 = 2. 25𝐴

Answer is D

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 for W and Y, but V is not as they don’t have equal resistant.

b. Again W and X don’t have equal resistance, so as p .d are shared in ratio of

resistance , p.d across W and Y is not equal.

c.

d. , and if W and Y were connected alone, power supply would deliver𝑃 = 𝐼𝑉 = 𝑉2

𝑅

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)
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● 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

VY + VW = 4 +2 = 6V

PW = I VW

= 0. 5×2

    = 1. 0𝑊

Answer is C
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ENGAA S2 2017 - Question 3

ENGAA S2 2017 - Question 3 - Worked Solution

a.

● , so curd follows Hooke’s law white graph is linear𝐹∝𝑥
● This is clearly the case up to point P

● The strain at fracture is.

𝑠𝑡𝑟𝑎𝑖𝑛 = 𝑥
𝑙𝑒𝑛𝑔𝑡ℎ
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             = 0.05𝑚
0.5𝑚

             = 0. 1

Answer is D

b.

Work done = area under graph

𝑈 = 1
2 ×0. 03×10 + 0. 02×10 + 1

2 ×0. 02×30

𝑈 = 0. 65

𝑈 = 0. 6𝐽

Answer is C

c.
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● New cord has half the length of the old cord

● So the elastic potential energy the cord stores before snapping will also half

● So max e.p , e stored is U/2

● When catapulted , e.p e is transferred to kinetic energy
𝑈
2 = 4

2 𝑚𝑉
𝑚𝑎𝑥

2

𝑈
𝑚 = 𝑉

𝑚𝑎𝑥
2

𝑉
𝑚𝑎𝑥

= 𝑈
𝑚

Answer is B

d.
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● Each cord stores , so total EPE stored is U
𝑈
2

● Now max speed is

𝑈 = 1
2 𝑚𝑉2

𝑉 = 2𝑈
𝑚

𝑉 = 2 𝑈
𝑚

    = 2𝑉
𝑚𝑎𝑥

Answer is D
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ENGAA S2 2017 - Question 4

ENGAA S2 2017 - Question 4 - Worked Solution

a.

1) Constructive interference occurs when path difference is , so TRUE𝑛λ
2) FALSE , as when path difference is , waves arrive in anti-phase, so interference is𝑛 + 1

2( )λ
destructive, see minima

3) TRUE, as shown above

4) TRUE, as there will be no diffraction pattern if waves are not coherent ( have no fixed phase

difference)

5) FALSE as maxima further away from source are less bright due to intensity inverse square

law 𝐼∝ 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒( )−2[ ]
Answer is B

b.
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𝑠 = 300𝑛𝑚 = λ/2

𝑣 = 𝑐/2

As λ = 600𝑛𝑚
● 𝑃𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑤𝑎𝑣𝑒 :   𝑇 = λ/𝐶
● 𝑇𝑖𝑚𝑒 𝑡𝑜 𝑡𝑟𝑎𝑛𝑠𝑣𝑒𝑟𝑠𝑒 𝑠 𝑖𝑛 𝑣𝑎𝑐𝑐𝑢𝑚:

𝑡𝑣 = 𝑠
𝐶 = λ

2𝐶 = 1
2 𝑇

● Time to transverse s in material

𝑡𝑚 = 𝑠
𝐶/2 = λ

2𝐶 ×2 = 𝑇

● So light which passes through material will be half a cycle out of phase with the light

that didn’t

● However, the sources will still have a constant path difference

● So d is true as now light from one slit will be in anti-phase ( half a cycle out of phase )

with light from the slit. So maxima will now occur when , as now at𝑟
1

− 𝑟
2

= 𝑛 + 1
2( )λ

these points the waves will be in phase and so form maxima

● So pattern will shift in y-direction

Answer is D

c.
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● Wave length of the radio waves:

λ = 𝑐
𝑡 = 3×108

600×106

   = 0. 5𝑚

● is comparable to gap between sources (d = m) so diffraction occursλ
● So D and E are true

● Diffraction creating formula

𝑑 sin 𝑠𝑖𝑛 θ = 𝑛λ 

sin 𝑠𝑖𝑛 θ ≈ tan 𝑡𝑎𝑛 θ ≈ 𝑥
𝐷  ,  𝑑 = 1𝑚

𝑥 = 𝐷𝑛λ

● So spacing between maxima is:

∆𝑥 = 𝐷λ

      = 0. 5×1𝑘𝑚

      = 500𝑚

● So spacing between maxima is large

● So D is wrong and E is true

Answer is E
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