
ENGAA S1 2019 - Question 1

ENGAA S1 2019 - Question 1 - Worked Solution

7 + 3( )2
− 7 − 3( )2

= 7 + 2 21 + 3 − 7 − 2 21 + 3( )
= 4 21

Answer is F

Worked Solutions for ENGAA Past Papers
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ENGAA S1 2019 - Question 2

ENGAA S1 2019 - Question 2 - Worked Solution

http://www.oxbridgemind.co.uk


𝑉 = 𝐼𝑅  →𝑅 = 𝑉
𝐼

𝐼 = 8𝑚𝐴

𝑉 = 1. 2𝑉

𝑉
𝑟𝑒𝑠

= 6𝑉 − 1. 2𝑉 = 4. 8

𝑅 = 4.8𝑉
8𝑚𝐴 = 600Ω

Answer is F

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 3

ENGAA S1 2019 - Question 3 - Worked Solution

𝑦 = 3 − 4 1 − 𝑥
2( )2

=>   1 − 𝑥
2 = ± 3 − 4

2∓2 3 − 4 = 𝑥

Answer is E

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 4

ENGAA S1 2019 - Question 4 - Worked Solution

Answer is A

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 5

ENGAA S1 2019 - Question 5 - Worked Solution

𝑅∝𝑉2

12𝑉( )2 = 1. 44𝑉2

𝑅 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑠 𝑏𝑦 44%

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 6

ENGAA S1 2019 - Question 6 - Worked Solution

𝑃
1
𝑉

1
= 1×105×2×10−3 = 𝑃

2
𝑉

2
= 𝑃

2
. 4×10−4

𝑃
2

= 5×105

𝑃
2

= 𝑃
1

+ ℎρ𝑔 = 105 + ℎ 1000( ) 10( )

ℎ = 40𝑚

Answer is A

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 7

ENGAA S1 2019 - Question 7 - Worked Solution

𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑖𝑛 𝑒𝑞𝑢

6 = 4𝑝 + 2𝑞

− 4 = 16𝑝 + 4𝑞

𝑝 =− 2

𝑞 = 7

∴𝑞 − 𝑝 = 9

Answer is E

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 8

ENGAA S1 2019 - Question 8 - Worked Solution

𝐼
𝑃

= 4𝐴  → 𝐼
𝑆

= 240
4500  .  4𝐴 = 0. 2𝐴

𝑃 = 𝐼2𝑅 = 0. 2( )2 .  1500Ω

𝑃 = 60𝑊

Answer is A

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 9

ENGAA S1 2019 - Question 9 - Worked Solution

Trick : the diameter probably has one of the top factors is 1.

3𝑥2 − 2𝑥 − 1 = 3𝑥 + 1( ) 𝑥 − 1( )

4 − 1
𝑥 𝑥−1( ) = 4𝑥 𝑥−1( )−1

𝑥 𝑥−1( )

Answer is D

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 10

ENGAA S1 2019 - Question 10 - Worked Solution

For lower thermal transfer

ℎ𝑜𝑤 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 − θ = 40°𝐶

𝑡ℎ𝑖𝑛 𝑝𝑖𝑝𝑒 − 𝑑 = 4. 0

𝑙𝑜𝑛𝑔 𝑝𝑖𝑝𝑒 𝑠𝑜 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 ℎ𝑎𝑠 𝑙𝑜𝑛𝑔 𝑤𝑎𝑦 𝑡𝑜 𝑡𝑟𝑎𝑣𝑒𝑙( ) − 𝑙 = 0. 8

Answer is F

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 11

ENGAA S1 2019 - Question 11 - Worked Solution

𝑉
1

= 4
3 π𝑟3

𝑉
2

= 4
3 π 4

3 𝑟( )3
= 𝑉

1
 .  33

43

192 .  33

43 = 81𝑐𝑚3

Answer is B

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 12

ENGAA S1 2019 - Question 12 - Worked Solution

α : 𝐺𝑖𝑣𝑒𝑠 𝑎𝑙𝑝ℎ𝑎 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒 𝑜𝑓𝑓   𝐴 =− 4
2 =− 2

β : 𝑁𝑒𝑢𝑡𝑟𝑜𝑛 →𝑝𝑟𝑜𝑡𝑜𝑛 + 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛

𝐴 = 0    𝑍 =+ 1

𝑍𝐴𝑋→𝑛×24α + 7 − 𝑛( ) − 10β +?? 𝑌

𝑛,  𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑙𝑝ℎ𝑎 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑔𝑖𝑒𝑛 𝑜𝑓𝑓 𝑖𝑠 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 7 − 𝑛

∴𝑛 = 4, 5 𝑜𝑟 6 →𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑡𝑒𝑠 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑜𝑝𝑡𝑖𝑜𝑛𝑠 ,  𝑑𝑢𝑒 𝑡𝑜 𝑚𝑎𝑠𝑠 𝑙𝑜𝑠𝑠.

𝑃𝑙𝑢𝑔𝑔𝑖𝑛𝑔 𝐶 ∄ 𝐷 ∄ 𝐸 𝑖𝑛𝑡𝑜 𝑎𝑏𝑜𝑣𝑒 𝑑𝑒𝑐𝑎𝑦 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛

Only C holds

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 13

ENGAA S1 2019 - Question 13 - Worked Solution

Using Pythagoras’ theorem

𝑥 + 4( )2 + 2𝑥 + 2( )2 = 3𝑥( )2

𝑥 − 5( ) 𝑥 + 1( ) = 0

Lengths must be positive

𝑥 = 5 ,  𝑥≠1

𝐴 = 1
2  𝑏𝑎𝑠𝑒×ℎ𝑒𝑖𝑔ℎ𝑡

𝐴 = 1
2 5 + 4( ) 2×5 + 2( )

𝐴 = 54

http://www.oxbridgemind.co.uk


Answer is F

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 14

ENGAA S1 2019 - Question 14 - Worked Solution

𝑇
0

= 32𝐽 = 1
2 𝑚𝑣

0
2 → 𝑣

0
= 4

𝑇
1

= 200𝐽 = 1
2 𝑚𝑣

1
2 →𝑣

1
= 10

By Newton’s 2nd law:

𝐹 = 𝑚𝑎 = 𝑚 − 𝑣−𝑢
∆𝑡 = 4 .  10−4

3

∴𝐹 = 8𝑁

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 15

ENGAA S1 2019 - Question 15 - Worked Solution

𝐴 = 1
2 ×𝑃𝑅×𝑄𝑆 = 11𝑐𝑚2

1
2 × 3𝑥 + 2( ) 8 − 2𝑥( ) = 11

3𝑥 − 1( ) 𝑥 − 3( ) = 0

𝑥 = 1
3  ,  𝑥 = 3

𝑃𝑅 = 3𝑥 + 2

∴𝑃𝑅 = 3  ,  𝑃𝑅 = 11

11 − 3 = 8

Answer is D

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 16

ENGAA S1 2019 - Question 16 - Worked Solution

http://www.oxbridgemind.co.uk


Parallel branch

𝑅' = 1
𝑅 + 1

2𝑅( )−1

𝑅' = 2
3 𝑅

𝑉
𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙

= 2𝑉

2𝑉 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑎𝑐𝑟𝑜𝑠𝑠 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑏𝑟𝑎𝑛𝑐ℎ

𝐵𝑦 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑑𝑖𝑣𝑖𝑑𝑒𝑟 𝑓𝑜𝑟𝑚𝑢𝑙𝑎

2𝑉 =
2
3 𝑅

2
3 𝑅+2𝑅

−  𝑉
0

𝑉
0

= 8𝑉

Answer is E

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 17

ENGAA S1 2019 - Question 17 - Worked Solution

http://www.oxbridgemind.co.uk


𝑄𝑆 = 2 5𝑐𝑚 − β( )

By Pythagoras’ theorem

β2 + α2 = 32 −−−− ①

α2 + 5 − β( )2 = 42 −−−−− ②

Subtracting ① from ②

16 − 9 = 25 − 10β + β2

7 = 25 − 10β

7
5 = 5 − 2β

𝑄𝑆 = 10 − 2β = 7
5 + 5 = 32

5 = 6. 4

Answer is E

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 18

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 18 - Worked Solution

10−1𝑔𝑐𝑚3 = 10−4

𝑉
𝑏𝑙𝑜𝑐𝑘

= 𝑉
𝑐𝑢𝑏𝑜𝑖𝑑

− 𝑉
𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝑉
𝑏𝑙𝑜𝑐𝑘

= 22×22×100( ) − 22
7 ×7×7×100( )

𝑉
𝑏𝑙𝑜𝑐𝑘

= 22× 22 − 7( )×100

𝑉
𝑏𝑙𝑜𝑐𝑘

= 22×1500𝑐𝑚

ρ = 𝑚
𝑉

10−4 = 𝑚
𝑉

𝑚 = 3. 3𝑘𝑔

Answer is B

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 19

ENGAA S1 2019 - Question 19 - Worked Solution

http://www.oxbridgemind.co.uk


𝐴
𝑏

= 122 = 144

𝑆𝐴 = 𝐴
𝑏

+ 4 .  𝐴
𝑇

= 144 + 4× 1
2 ×12× 36 + ℎ2( )

𝑉𝑜𝑙 = 1
3 × 𝐴

𝑏
×ℎ = 144

3 ℎ

Let Vol = SA

144 + 24 36 + ℎ2 = 144
3 ℎ

3ℎ ℎ − 8( ) = 0

ℎ≠0        ∴ℎ = 8𝑐𝑚

Answer is E

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 20

ENGAA S1 2019 - Question 20 - Worked Solution

Initially
𝑥
𝑦 = 1

1

After two half lives

𝑥→ 1
4  𝑥

𝑦→ 1
1  4 + 3

4  4

4→ 7
4  4

Thus ratio is

1 : 7

Answer is B

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 21

ENGAA S1 2019 - Question 21 - Worked Solution

𝑦 =− 𝑥
2 + 2

𝐴
2

= 6×2 = 12

𝑃
2

= − 6 ,  2( )

𝑃
3

= 0 ,  2( )

𝑃
1

= − 6 ,  5( ) 𝑣𝑖𝑎 𝑒𝑞𝑢𝑞𝑡𝑖𝑜𝑛:   𝑦 =− 𝑥
2 + 2

𝐴
1

= 1
2 ×6×3 = 9

𝐴
1

+ 𝐴
2

= 9 + 12 = 21

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 22

ENGAA S1 2019 - Question 22 - Worked Solution

𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛 𝑜𝑛𝑒: 𝐸 = 1800𝑀𝑊
0.9 ×60𝑠 

𝐸 = 120×109𝐽

Power is generated by GPE

𝑈 = 𝑚𝑔ℎ = 1000𝑘𝑔𝑚−3×𝑉×10𝑁𝑘𝑔−1×150𝑚

𝑙𝑒𝑡 𝑈 = 𝐸
0

𝑉 = 120×109

150×104

𝑉 = 0. 8×105

𝑉 = 8×104

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 23

ENGAA S1 2019 - Question 23 - Worked Solution

𝑦' = 3𝑥2 + 2𝑝𝑥 + 𝑞

𝑦' = 0  𝑤ℎ𝑒𝑛 𝑥 =− 1  𝑎𝑛𝑑 𝑥 = 3 ,  𝑠𝑢𝑏 𝑖𝑛

3 − 2𝑝 + 𝑞 = 0

27 + 6𝑝 + 𝑞 = 0

27 − 3 + 6𝑝 + 2𝑝 + 𝑞 − 𝑞 = 0

𝑝 =− 3

Answer is B

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 24

ENGAA S1 2019 - Question 24 - Worked Solution

Cons. of momentum

30×1000 + 20×500 = 1000×𝑣 + 30×500

𝑣 = 25𝑚𝑠−1

Impulse on Q, via Newton’s 2nd Law:

𝐹 = 𝑚 𝑣−𝑢
∆𝑡  →𝐹 = 500 30−20

0.2 = 25×103𝑁

Answer is E

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 25

ENGAA S1 2019 - Question 25 - Worked Solution

1

1− 2( )3  × 1+ 2
1+ 2( )3

= 1+ 2

12− 2
2( )3

= 1+ 2( )3

−1( )3 =− 1 + 3 2 + 3 2( ) + 2 2( )

=− 7 − 5 2

𝑏 =− 5

Answer is B

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 26

ENGAA S1 2019 - Question 26 - Worked Solution

ρ = 𝑅𝐴
𝑙  →𝑅 = ρ𝑙

𝐴 = 0. 8𝑉

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 27

ENGAA S1 2019 - Question 27 - Worked Solution

7 + 𝑡𝑎𝑛2𝑥 = 5𝑠𝑒𝑐𝑥

7 + 𝑠𝑒𝑐2 − 1 = 5𝑠𝑒𝑐𝑥

λ2 − 5λ + 6 = 0          λ = 𝑠𝑒𝑐𝑥( )

λ = 5
2 ± 1

2 25 − 24

𝑠𝑒𝑐𝑥 = 2 ,  3

𝑈𝑠𝑖𝑛𝑔 𝑡𝑎𝑛2𝑥 + 1 = 𝑠𝑒𝑐2𝑥

𝑠𝑒𝑐 = 2

𝑡𝑎𝑛𝑥 = 4 − 1

𝑡𝑎𝑛𝑥 = 3

𝑠𝑒𝑐 = 3

𝑡𝑎𝑛𝑥 = 9 − 1

http://www.oxbridgemind.co.uk


𝑡𝑎𝑛𝑥 = 2 2

Answer is D

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 28

ENGAA S1 2019 - Question 28 - Worked Solution

Rotational moments / torques about hinge

14𝑘𝑔×10𝑁𝑘𝑔× cos 𝑐𝑜𝑠 30 ( ) .  0. 4𝑚 = 𝑁 = 0. 7𝑚

http://www.oxbridgemind.co.uk


𝑅 = 40 3

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 29

ENGAA S1 2019 - Question 29 - Worked Solution

http://www.oxbridgemind.co.uk


By Area law

𝐴
𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒

= 1
2 𝐴𝐵 sin 𝑠𝑖𝑛 𝐶 

                  = 1
2 ×8×8× sin 𝑠𝑖𝑛 60 

𝐴
𝑡𝑟𝑖

= 16 3

𝐵𝑦 𝑆𝑖𝑛 𝑙𝑎𝑤 :  𝑟
sin𝑠𝑖𝑛 30 = 8

sin𝑠𝑖𝑛 120 

𝑟 = 8 3
3

𝐴
𝑐𝑖𝑟𝑐

= π𝑟2 = π .  64
9  .  3 = π 64

3

𝐴
𝑡𝑟𝑖

= 16 3

𝐴
𝑠ℎ𝑎𝑑𝑒

= 𝐴
𝑐

− 𝐴
𝑡

= 16
3 4π − 3 3( )

Answer is E

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 30

ENGAA S1 2019 - Question 30 - Worked Solution

http://www.oxbridgemind.co.uk


10cm path difference

λ = 320
400𝐻𝑧 = 0. 8𝑚 = 80𝑐𝑚

φ = 𝑑
λ  .  2π = 10𝑐𝑚

80𝑐𝑚  .  2π = π
4

𝑜𝑟 𝑖𝑛 𝑑𝑒𝑔𝑟𝑒𝑒𝑠 :  φ = 𝑑
λ  .  360° = 10

80  .  360° = 45°

Think of the phase difference in this case as the fraction of wavelength the top wave has

travelled extra

Answer is C

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 31

ENGAA S1 2019 - Question 31 - Worked Solution

3×5× 5𝑥( )
2

− 5𝑥 − 2 = 0

𝑙𝑒𝑡 𝑟 = 5𝑥

15𝑟2 − 𝑟 − 2 = 0

𝑟 = 2
5   ,    𝑟 =− 1

3

Logarithmic function only takes positive input.

𝑟 = 5𝑥  →𝑥 = 𝑟 

𝑥 = 2
5  

Answer is B

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 32

ENGAA S1 2019 - Question 32 - Worked Solution

𝑣2 − 𝑢2 = 2𝑎𝑆

𝑆 = 02−802

−2.16

0 velocity at the apex

Hence 𝑣2 = 0
𝑆 = 2000𝑚

Answer is D

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 33

ENGAA S1 2019 - Question 33 - Worked Solution

−2

2

∫ 2𝑓 𝑥( )𝑑𝑥 +
2

4

∫ 𝑓 𝑥( )𝑑𝑥 = 4  −−−− ①

𝑎𝑛𝑑 𝑎𝑙𝑠𝑜

−2

2

∫ 5𝑓 𝑥( )𝑑𝑥 −
−2

4

∫ 𝑓 𝑥( )𝑑𝑥 = 7

−2

2

∫ 4𝑓 𝑥( )𝑑𝑥 +
−2

2

∫ 𝑓𝑑𝑥 +
4

−2

∫ 𝑓𝑑𝑥 = 7

−2

2

∫ 4𝑓𝑑𝑥 −
2

4

∫ 𝑓𝑑𝑥 = 7     𝑡𝑎𝑘𝑖𝑛𝑔 2(①( ) 𝑜𝑓𝑓 𝑡ℎ𝑖𝑠

http://www.oxbridgemind.co.uk


−2

2

∫ 4𝑓𝑑𝑥 − 2
−2

2

∫ 2𝑓𝑑𝑥 −
2

4

∫ 𝑓𝑑𝑥 − 2
2

4

∫ 𝑓𝑑𝑥 = 7 − 2×4

0 − 3
2

4

∫ 𝑓𝑑𝑥 =− 1

∴ 
2

4

∫ 𝑓𝑑𝑥 = −1
−3 = 1

3

Answer is A

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 34

ENGAA S1 2019 - Question 34 - Worked Solution

𝑉 = 𝐼𝑅

𝑅 = 𝑉
𝐼

http://www.oxbridgemind.co.uk


6𝑉

30×10−3𝑚𝐴
= 200Ω

𝑅' = 1
𝑅 + 1

300( )
𝑅' = 200Ω = 1

𝑅 + 1
300( )

1
𝑅 = 1

200 − 1
300 = 100

60000

𝑅 = 600Ω

Answer is F

http://www.oxbridgemind.co.uk


ENGAA S1 2019 - Question 35

ENGAA S1 2019 - Question 35 - Worked Solution

𝑓 𝑥( ) =
0

𝑥

∫ 3 + 2𝑡( )7𝑑𝑡

𝑓 𝑥( ) = ∫ 𝐶
0

+ 𝐶
1
𝑡 + 𝐶

2
𝑡2 + 𝐶

3
𝑡3 + … ++ 𝐶

7
𝑡7( )𝑑𝑡

𝑡3 𝑡𝑒𝑟𝑚 𝑤𝑖𝑙𝑙 𝑔𝑜 𝑡𝑜 𝑥4 

𝐶
3
𝑡3 = 7!

3!4!  .  34(2𝑡)3 = 35×81×8𝑡3

                                          = 5670×4𝑡3

5670×
0

𝑥

∫ 4𝑡3 = 5670𝑥4

Answer is E
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ENGAA S1 2019 - Question 36

ENGAA S1 2019 - Question 36 - Worked Solution

𝑟 = 𝐹.𝑙
𝐴.𝑥

𝑥 = 4×10×2.4

2×10−6×1.2×1011

𝑥 = 4×10−4

𝑆𝑡𝑟𝑎𝑖𝑛 𝑒𝑛𝑒𝑟𝑔𝑦  :    𝐸 = 1
2 𝐹𝑥 = 1

2 ×4×10×4×10−4

𝐸 = 8×10−3𝐽

Answer is D
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ENGAA S1 2019 - Question 37

ENGAA S1 2019 - Question 37 - Worked Solution

𝑎 = tan 𝑡𝑎𝑛 α 

𝑏 = tan 𝑡𝑎𝑛 β 

3𝑎 − 2𝑏 = 2

5𝑎 + 6𝑏 = 8

14𝑎 = 14

tan 𝑡𝑎𝑛 α = 1

α = 45°

𝑏 = 1
2 = sin 𝑠𝑖𝑛 β 

β = 30°

θ = 180 − 45° + 35°( ) = 105°

Answer is D
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ENGAA S1 2019 - Question 38

ENGAA S1 2019 - Question 38 - Worked Solution

By Snell’s law

sin 𝑠𝑖𝑛 90 − α( ) = 𝑛 sin 𝑠𝑖𝑛 90 − β( )  

cos 𝑐𝑜𝑠 α = 𝑛 cos 𝑐𝑜𝑠 β 

Boundary condition

sin 𝑠𝑖𝑛 90 − α( ) = 𝑛 sin 𝑠𝑖𝑛 90 − 0( ) →𝑛 = 1
cos𝑐𝑜𝑠 α   

𝑇ℎ𝑢𝑠      𝑐𝑜𝑠2α = cos 𝑐𝑜𝑠 β 

Answer is A
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ENGAA S1 2019 - Question 39 - Worked Solution

𝑓 = 𝑥3 − 2𝑥2 − 7𝑥 − 4 > 0

Use factor theorem to find that -1 is a root. This helps to factorise the expression.

𝑥 + 1( )2 𝑥 − 4( ) > 0

Drawing the graph helps see where it is above 0.

Answer is F
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ENGAA S1 2019 - Question 40 - Worked Solution

𝑎 = −2𝑚𝑠−1

5𝑠 = 0. 4𝑚𝑠−2

𝐹 = 𝑚𝑔 + 𝑚𝑎 = 80×10 − 0. 4×80

𝐹 = 80 10 − 0. 4( )

𝐹 = 768𝑁

Answer is B
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