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Question 1 [5 marks]

MCQ & Very short answer questions — Each question carries one mark.

a) Two ships (A and B) have identical final speeds as shown on their speed-time
graphs. Ship A reaches the speed in 5 hours, Ship B in 2 hours. Which of the
following statements is correct?

Speed vs Time graph of ship A and Ship B
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i) Ship A has greater acceleration ii) Ship B has greater acceleration
iii) Ship A and B have same acceleration iv) Acceleration cannot be

determined from graph.

b) A spring extends from 30 cm to 45 cm when a load is applied. If the load
doubles, extension becomes:
i) Still 15 cm ii) 22.5cm

iii) 30cm iv) Not enough information

¢) Aship is moving at constant velocity in calm sea. Which statement is correct?
i) Noforces are acting on the ship.
ii) The applied forward force equals opposing forces.
iii) Acceleration must be increasing.

iv) Weight become zero.
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d) If the normal reaction force increases, then friction:
i) Decrease ii) Increases

iii) Remain Constant iv) Becomes zero

e) Abodyisthrown vertically upward with an initial velocity of 30 m/s. At
maximum height, its acceleration is :
) 9.8m/s? i) 0 m/s2

iii) Depends on its mass iv) — 9.8 m/s?

Question 2 [12 marks]

A cargo ship leaves Sohar Port and reaches a constant speed of 20 knots in 1 hour. It
continues at this speed for the next 4 hours. After that, the speed reduces uniformly,
and the ship comes to rest in 2 hours.

a) Convert the ship’s velocity from knots to Sl unit. (2 marks)

N . L . 2 marks
b) Calculate the initial and final acceleration in S| units. ( )
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c) Using equations of motion, calculate the total distance travelled by the ship
during its entire journey. (4 marks)
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d) Draw a speed—time graph and calculate the total distance using the graphical
method. Justify whether your distance calculated in part (c) matches the
distance from graphical method. (4 marks)
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Question 3 [10 marks]

a) The figure below shows a ship being acted upon by two tugboat forces and a

_J' ,/anction

frictional force due to water resistance.

(ropebook, 2019)

Force F; =30 kN and Force F, = 30 kN acts at an angle of 30° about the y axis as
shown in the figure. A frictional force Fy = 15 kN acts in a direction, opposing
motion.

i) Calculate the magnitude and direction of the resultant force of F;, F, and F, . (2 marks)

Page 6 of 12



MPHYS - | Final Exam Fall 2025

ii) Based on the resultant force, decide whether the ship will move straight, (1 mark)

turn or slow down.

b) A coast guard boat of mass 15 tonne accelerates uniformly from rest and
reaches a speed of 55 km/h in 8 minutes. After 8 minutes, even though the
engines apply the same force, the boat continues at constant velocity.

i) Calculate the weight of the boat in Sl unit. (2 marks)

ii) Calculate the force produced by the engine during the first 8 min. (3 marks)
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iii) Explain why the boat does not accelerate even though the force remains
applied after 8 minutes. (2 marks)
Question 4 [5 marks]

A group of students measured the length Ip = 2.1 cm of spring when it’s not loaded
as shown below.

___clamp

___spring

(savemyexam, 2021)

Variuos loads W are hung on the spring and the stretched length / of the spring

is recorded in the table below.

a) Calculate the extension (e) for each load and complete the table.

Load W (in N) New stretched length Extension e (cm)
I (cm)
1.0 6.3
2.0 10.5
3.0 14.7
4.0 18.9

(2 marks)
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b) The loads are removed, and another object X is loaded. The new stretched
length Iy of the spring under the load is 11.4 cm.
Calculate the weight of the object X.

x (3 marks)
(savemyexam, 2021)
Question 5 [8 marks]
A tugboat pulls a ship using a force of 500 MN at an angle of 35° over 0.55 km,
taking 50 minutes.
a) Explain mathematically how angle affects work done. Also calculate the work
done in scientific notation. (3 marks)
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b) Calculate the power consumed during the process in kW. (3 marks)

¢) Analyse what happens if the tugboat pulls the ship along the same direction of
motion. Hence, decide whether pulling at an angle or pulling straight is more

effective. Justify your answer using ideas of force components, work done, and

power consumption. (2 marks)
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CONVERSION OF PHYSICAL QUANTITIES

Conversion of Length Conversion of Mass Conversion of Time
Tkm 10° m 1 Kg 10° g 1year 365 days
Im 1073 km lg 107 Kg 1month | 30days
Im 102 cm 1 day 24 hours
Icm 102 m lg 103 mg 1 hour 60 minutes
Im 103 mm 1 mg 1073 g 1 minute | 60 seconds
1 mm 103 m
Im 10° um _ 1second | 10°ms
1 tm 105 m 1ms 103seconds
Im 107 nm
1 nm 10 m lg 10° ug 1second | 10° us
Im 1072 pm 1 ug 10%g 1us 10 ®seconds
1 pm 10 Pm
1 mile 1.60934 Km 1second | 10° ns
1 Km 0.621371 miles _ 1ns 10 “seconds
1 nautical mile | 1.15078 miles
1 mile 0.868976 nautical miles | 1 Tone | 10° Kg 1second | 10* ps
I nautical mile | 1.852 Km 1 Kg 10~ Tone 1ps 10 2 seconds
1 Km 0.5399 nautical mile

CONVERSION OF SPEED/VELOCITY

Imph (miles per hour) =

1Km/h (kilo meter per hour) =

1Knot

1 mph (miles per hour)

1 Knot
1Km/h
1 Km/h

1m/s

0.621371mph (miles per hour)

= 1.15078 mph (miles per hour)

0.868976 Knot

= 1.852 Km/h

= 0.539957 Knot

=0.277778 m/s

= 3.6 Km/h

1.60934 km/h (kilo meter per hour)
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MLO and Bloom’s Level of Complexity
Q# MLO Complexity Level Mark Remark
Addressed
1 1 Recall, Knowldege, 5 All question need to be done
2 2,5 Apply, Create 12
3 2,3 Apply and Analysis 10
4 2,3,4 Apply, 5
5 2,3, Apply and Analysis 8
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