
Worked Solutions for ENGAA Papers by Topic

Section 1

Topic: Geometry

Section 1 Topic Number of Questions 2016 - 2020

Algebra 34

Calculus 16

Coordinate geometry 11

Electricity 18

Energy 8

Exponentials and logarithms 9

Forces and equilibrium 7

Geometry 40

Kinematics 15

Materials 2

Matter & thermal physics 5

Mechanics 55

Number 11

Probability 3

Radioactivity 14

Ratio and proportion 7

Sequences and series 8

Trigonometry 6

Waves 13
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ENGAA S1 2020 - Question 16
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ENGAA S1 2020 - Question 16 - Worked Solution

By Pythagoras’ theorem

Answer is F
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√2
.

ENGAA S1 2020 - Question 18

ENGAA S1 2020 - Question 18 - Worked Solution

5

45

1

3

α = √(3 一 1)2 + (5 一 1)2 = √20

β = α.COSCOS (45。) =
1

√20 =√10

4α 一 4β = 4√20 一 4√10
= 4√5(2 一 √2)

Answer is D
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ENGAA S1 2019 - Question 11

ENGAA S1 2019 - Question 11 - Worked Solution

Answer is B
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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 = base × height

A = (5 + 4)(2 × 5 + 2)

A = 54
Answer is F
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ENGAA S1 2019 - Question 17

ENGAA S1 2019 - Question 17 - Worked Solution
Q S

3cm 4cm 4cm 3cm

P R T
5cm

Qs = 2(5cm —β)
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By Pythagoras’ theorem
β2 + α2 = 32 —— ——①

α 2 + (5 —β)2 = 42 — — — — —②
Subtracting ① from ②

16 — 9 = 25 — 10β +β2
7 = 25 — 10β

Answer is E
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ENGAA S1 2019 - Question 18

ENGAA S1 2019 - Question 18 - Worked Solution
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10一1gcm3 = 10一4

vblock = vcuboid —vcylinder

vblock = 22 × (22 — 7) × 100
vblock = 22 × 1500cm

m = 3.3kg
Answer is B

http://www.oxbridgemind.co.uk/


ENGAA S1 2019 - Question 19

ENGAA S1 2019 - Question 19 - Worked Solution

Ab = 122 = 144

SA = Ab +4 .AT = 144 × 12 ×√36 + ℎ2)

Let Vol = SA

3ℎ(ℎ — 8) = 0
ℎ ≠ 0 : ℎ = 8cm

6cm

h
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Answer is E

ENGAA S1 2019 - Question 29

ENGAA S1 2019 - Question 29 - Worked Solution

3
r

r
8c 6 (

12(

http://www.oxbridgemind.co.uk/


By Area law

Atri = 16√3

Answer is E
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ENGAA S1 2019 - Question 37

ENGAA S1 2019 - Question 37 - Worked Solution

a =tan tan @
b =tan tan @
3a —2b = 2
5a + 6b = 8

14a = 14
tan tan @ = 1

α = 45。

β = 30。
θ = 180— (45。+35。) = 105。

Answer is D
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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 =

S2 (1 − 8) = 100

8 − π

Answer is A

800
=
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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:

= 22.5°
Answer is D
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ENGAA Specimen S1 - Question 7

ENGAA Specimen S1 - Question 7 - Worked Solution

Triangle ADE and Triangle ABC are similar so =

AD = AB + DB
= 4 + (x — 4)

= x cm
x — 3 x

x2 = 4(x + 3)
x2 —4x — 12 = 0
(x + 2)(x — 6) = 0

x = 6 cm (x cannot be negative)
DE = x + 3 = 9cm

Answer is C
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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.
MX = 24 — 15 = 9. Therefore the

Answer is C
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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

Answer is A
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ENGAA Specimen S1 - Question 31

ENGAA Specimen S1 - Question 31 - Worked Solution

Consider the base
Q R

10

P 10 S
Consider the pyramid stood up and one of the corners pointing

http://www.oxbridgemind.co.uk/


T

12
12

P R

Answer is F
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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 37

ENGAA Specimen S1 - Question 37 - Worked Solution

(PR)2 + (QR)2 = (PQ)2
To find QRmin : use PQmin and

PRmax = 2.5cm
PQmin = 4.5cm

2.52 + (RQ)2 = 4.52
RQ = √6cm

Answer is F

PPRmax

R Q
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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√2x 3 = 4x2[3√2 + 2]
√2x = 2[3√2 + 2]

x = 6 + 2√2
Answer is B.
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ENGAA S1 2018 - Question 7

ENGAA S1 2018 - Question 7 - Worked Solution

Let QR = y
Then PQ = 2y

A = 2y2 = 96
y = 4√3

PQ = 8√3 , QR = 4√3
Using Pythagoras:

http://www.oxbridgemind.co.uk/


16 × 3 + 4 × 3 = r2

r = 2√15
Answer is D.
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ENGAA S1 2018 - Question 15

ENGAA S1 2018 - Question 15 - Worked Solution

Equilateral triangle:

Sum of internal angles of pentagon:
S = 180(n —2) (n = 5)

= 540

TS = SR = SU → TUS is isosceles
2x + TUS = 180。

2x + (180 — 60) = 180
2x = 132
x = 66。
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Answer is D.
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ENGAA S1 2018 - Question 19

ENGAA S1 2018 - Question 19 - Worked Solution

Q
54m

R
P

● PQR is isosceles
● Using laws for corresponding and alternative angles and above point:

Q

54m

R
P

θ = 360 —45 —25
θ = 290。

Answer is E.

54m

54m

http://www.oxbridgemind.co.uk/


ENGAA S1 2018 - Question 21

ENGAA S1 2018 - Question 21 - Worked Solution
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OS 丄 ST as a tangent is always perpendicular to the radius.
OSP = 90 —75 = 15

By alternate angle theorem:
PST = SQP

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

105 = 2(θ + 15)
θ = 37.5

Answer is C.
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ENGAA S1 2018 - Question 23

ENGAA S1 2018 - Question 23 - Worked Solution

h = b + 3
A = 14
1
2bh = 14

(b + 3)b = 28
b2 + 3b — 28 = 0
b = 4 or — 7
b = 4 as b > 0

h = 7
using Pythagoras:
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√49 = 7 , √64 = 8 → 7 < S < 8
Answer is C.
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ENGAA S1 2018 - Question 35

ENGAA S1 2018 - Question 35 - Worked Solution

r = radius of circle

As = r2θ = 10π

AT = r2 π ①

10π + r2 = π

r2 = 100
r = 10

ST
Sub into ①

rSt = π

ST = π

ST = π

Answer is D.
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Answer is C.

ENGAA S1 2018 - Question 53

ENGAA S1 2018 - Question 53 - Worked Solution

V = 2x2y = 576

xy = ①

A = 2(2x2 + xy + 2xy)
= 4x2 + 6xy ②

At maximum surface area
dA

= 0

x = 6

②→

y = 8
Areas of faces:
2x2 = 72
2xy = 96
xy = 48

So area of largest surface = 96cm2
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ENGAA S1 2017 - Question 16

ENGAA 2017 - Question 16 - Worked Solution

Ra = 3.0 × 104Rn

= (3.0 × 104)一3

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 + 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 19

ENGAA 2017 - Question 19 - Worked Solution

N
● Alternative angles rule:

CRL = 40。
● Isosceles

CLR = 40。
● In triangle all angles = 180。

→ (180 —θ) + 40 + 40 = 180
→ θ = 80。

Answer is B R

C

N

L
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ENGAA S1 2017 - Question 21

ENGAA 2017 - Question 21 - Worked Solution

● In 1hr, hour hand moves

● So in 40 min, moves

● Minute hand moves

→ θ = 240 — (120 + 20) = 100。

Answer is B

http://www.oxbridgemind.co.uk/


ENGAA S1 2017 - Question 25

ENGAA S1 2017 - Question 25 - Worked Solution

Using Pythagoras
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Answer is F
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ENGAA S1 2017 - Question 27

ENGAA S1 2017 - Question 27 - Worked Solution

mass = density x volume
volume = volume of outer cylinder - volume of inner cylinder

= (52π × 16) − (42π × 16)

http://www.oxbridgemind.co.uk/


= 144π cm3

mass = 8 × 144π
mass = 1152 πg

Answer is G
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ENGAA S1 2017 - Question 35

ENGAA S1 2017 - Question 35 - Worked Solution

22π = rθ

= r (2π —
11

= πr
6

r = 12
A = circle + triangle - QOR sector
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= 144π — 12π + 225
= 132π + 225

Answer is C
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ENGAA S1 2017 - Question 41

ENGAA S1 2017 - Question 41 - Worked Solution

PQ × PR Sin Sin (60)

√3
× 4x(8 — 3x) ×

2

[x2 —
8

[(x —
4
3

)
2
+
16√3

Answer is D

]

x]

= —3√3

x(8 — 3x)
= —3√3

[(x —

)
2
—

Q

60o

A =

= —3√3

(8-3x)= √3
4x

1
2

]
R

3

3

=

P
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ENGAA S1 2016 - Question 11

ENGAA S1 2016 - Question 11 - Worked Solution

BC = AB Sin Sin 60 C

Answer is B

A B
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ENGAA S1 2016 - Question 15

ENGAA S1 2016 - Question 15 - Worked Solution

P X- Q

X

x = 10 (mustSbe +ve)
RS = x + 5 = 15cm

Answer is E

X+ R
5

1

A = x(x + 2)
x2 + 2 = 120

(x + 1)2 — 12 = 120
x + 1 = √121
x = —1 ± 11
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ENGAA S1 2016 - Question 18

ENGAA S1 2016 - Question 18 - Worked Solution

vcube = 103 — 52 × 10 = 750cm3

P = 0.004kgcm一3

P = 4gcm一3

Answer is F
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ENGAA S1 2016 - Question 19

ENGAA S1 2016 - Question 19 - Worked Solution

circumference of cylinder = 5m
2πr = 5

h = 10m

Answer is C
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ENGAA S1 2016 - Question 27

ENGAA S1 2016 - Question 27 - Worked Solution

匕RQT = 匕QTR =y
2y + x = 180

匕RQp+匕RQT = 180

http://www.oxbridgemind.co.uk/


<RQT = 180— <RQp
= 180 — 180 (1 —

2
n

)

2
= × 180。

n

x = 180 — 2y
720

x = 180 —
S n

Answer is E

T

P

Q

y

xR

y
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ENGAA S1 2016 - Question 31

ENGAA S1 2016 - Question 31 - Worked Solution

The square has a side length 6.

If the circle is fully inside the square and its diameter is equal to the side length of
the square then its center must be at the center of the square.
The center of the square is either at ( - 2 , 3 ) or ( - 2 , - 3)

the circle has equation : (x + 2)2 + (y — 3)2 = 32 , or (x + 2)2 + (y + 3)2 = 32

x2+ 4x + 4 +y2 — 6y + 9 = 9
x2 + 4x +4 + y2 + 6y + 9 = 9

Only C is either of the possible equations
Answer is C
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2 3

ENGAA S1 2016 - Question 35

ENGAA S1 2016 - Question 35 - Worked Solution

AP = 10cm AC = 10cm
PB = PD = x
x2 + r2 = 202

x2 = 300
x = 10√3cm

θ 1
cos cos =

2 2
θ π=

http://www.oxbridgemind.co.uk/


D

x
r

A (
6
0

r
x

B

P C

The area of the shaded area is equal to the area of the triangle with vertices PBD
subtract the area of the segment of the circle formed by ABD, denoted by V.
That is equal to the sector of the circle formed by BCD subtract the area of the
triangle with vertices BCD, shown as W.

3

Answer is A

Av = 100 — 25√3
π
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