
Worked Solutions for ENGAA Papers by Topic

Section 2

Topic: Mechanics

Section 2 Topic Number of S2 Questions 2016 - 2020

Algebra

Electricity

Energy

Forces

Geometry

Kinematics

Materials

Mechanics

Waves

2
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3

7

4
13

4
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ENGAA S2 2019 - Question 3

ENGAA S2 2019 - Question 3 - Worked Solution
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wait of tℎe block acting down slope:
'w = mg sinsin θ

:T = mg sinsin θ + 5N
Mg = 10N . sin sin 30 o + 5

Answer is C
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ENGAA S2 2019 - Question 10

ENGAA S2 2019 - Question 7 - Worked Solution

Let d be the distance to the Center of Mass:
Swimming torques about pivot.
d . X = 3 . (0. 6 X)

d = 1. 8mfrom pivot
0. 6 X + 800 = X

X = 2000N
Answer is E
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ENGAA S2 2019 - Question 14

ENGAA S2 2019 – Question 14 - Worked Solution

By Newton’s 2nd law on Caravan
T 一 D = Ma

2

By definition of Young’s Modulus

(Ma+D
2)l

x =
EA

Answer is C
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ENGAA S2 2019 - Question 18

ENGAA S2 2019 - Question 18 - Worked Solution
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Equating torques bridge:
w×l sin sin θ = T cos Cos

T = w sinsin

Max value of T is at θ = 90o

under limits : θ∈[0 , 90]
Answer is B
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ENGAA S2 2019 - Question 19

ENGAA S2 2019 - Question 19 - Worked Solution

KE of small particle:
1 2

E = 2 mv

Conservation of momentum
mu = (m + M)v

Initial KE 一 Final KE

Answer is B
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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 > t , v = v
x y x 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 =
QR = 3m
PR = 4m
PQ = 5m
energy = force × distance
210 = F ×5

R

F = 42N
K

Answer is D
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ENGAA Specimen S2 - Question 7

ENGAA Specimen S2 - Question 7 - Worked Solution

T 一 F
R

4. 0kg block:
一 m

1
g sinsin θ = m

1
a
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T 一 35 = 4a 一一一一一 ①
6. 0kg block:

m2g 一 T = m2a
6×10 一 T = 6a

60 一 T = 6a 一一一 ②
① + ②
25 = 10a
a = 2. 5

sub into ①
T 一 35 = 10

T = 45N
Answer is B
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ENGAA Specimen S2 - Question 9

ENGAA Specimen S2 - Question 9 - Worked Solution

Start with a diagram

Take moments about P
4(x 一 10) + 6(x 一 30) = 10(50 一 x)
4x 一 40 + 6x 一 60 = 500 一 10x
20x = 600
x = 30cm
Answer is A
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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 一 kv
o

n =
mg = kv n

2 o
n

At terminal speed v , mg 一 kv = 0
n n

mg = kv = 2kv
n n

v = 2v
t o

1

v = 2 n v
t o

Answer is B

t t

t o
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ENGAA Specimen S2 - Question 15

ENGAA Specimen S2 - Question 15 - Worked Solution

conservation of p : 1×6 一 3×2 = 3v
2

一 1v
1

0 = 3v 一 v
1 1

v = 3v
1 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
2

6v = 18
2

v = 3
2

一1v = 3 3ms
1

Answer is B
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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

2 mv = mgℎ

v = 2gℎ
−1

v = 900 = 30ms
The momentum of water transferred to the rock every second
= 40×30 = = 1200Ns

F = dp

dt

The force on the rock is 1200N from water hitting it
P = 1200÷2 = 600Pa
1

There is also pressure from water sitting on the rock
P
2
= ρgℎ

= 1000×10×0. 050

1200Ns
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= 500Pa
P = P + P = 1100Pa
T 1 2

Answer is E
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 = 2m×0 + m×0
final
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V = 0
final

Answer is A.
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ENGAA S2 2018 - Question 7

ENGAA S2 2018 - Question 7 - Worked Solution

Find mass of ball:
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m(30)
2
= 54

m = 0. 6kg

∆p = ∫ Fdt = area under grapℎ

0. 06(一 V 一 30) =一 3
一1

V =一 20ms

Answer is A.
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ENGAA S2 2018 - Question 8

ENGAA S2 2018 - Question 8 - Worked Solution

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


Label forces
Plank is uniform so centre of mass is in the middle
Resolve moments about P:

[5g×0. 2] + [24g×(0. 2 + 0. 8)] + [74g×(0. 2 + 0. 8)] = FQ×(2. 5 − 0. 75 − 0. 25)
99g = 1. 5FQ

= 660N
Answer is G.
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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

一
2
× (3. 6) × 2 + mgℎ = W

R

一 7.2 + (3. 6)×10×1. 5 sin sin (30) = W
R

1 2
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W = 19. 85
R

Time taken to slide down:

t = 1. 5s

Answer is B.
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ENGAA S2 2018 - Question 14

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

T = M
R
g

M a = T
Q Q

a = a as a doesn’t move relative to P.

Answer is B.

Q P
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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 V = A V
X X Y Y

一1

= 12 ms
ΔV = V 一 V

X Y
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一1

= 7 ms
In a timest volume flows through X

Then:

= 3ρ×7
= 21ρ = 21×800 = 16800 N

Answer is D.
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ENGAA S2 2018 - Question 18

ENGAA S2 2018 - Question 18 - Worked Solution

F = friction
Distance moved:
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d = rθ
Q

Initially:
E = 0
At Q:

E = mgr cos Cos 45。

By conservation of energy:
E 一 E = FdQ

Q

At P:
E

p
= E

k
一 mgr

E 一 E
p

= F×dp

Answer is B.

Q
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ENGAA S2 2016 - Question 4
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ENGAA S2 2016 - Question 4 - Worked Solution

a) At B the cyclist has transferred an energy E and dropped a height h ,
therefore:

At B all the V is horizontal due to the shape of the track.
:V = V cos Cos θ

a

Answer is E
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b)

The horizontal speed is constant at V
The horizontal distance from B to C = L cos Cos θ

Consider motion perpendicular to the slope
s = 0

u = V = V sin sin θ
n

v =?
a =一 g cos Cos θ

t =?

1 2
0 = Vt sin sin θ 一 2 g cos Cos θ t

Answer is B
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c)

From① & ②

Answer is C

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


d)

Distance perpendicular to the slope

gt cos Cos θ = V sin sin θ

Distance parallel to the slope:

2 2 2

S = V tan tan θ cos Cos θ + 1 g sin sin θ

Answer is D

a g 2 g
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