


SECTION A ‘
Respond to all the items in this section.

Item 1 sdagiveor A
Kyle's house is enclosed by a perimeter wall. His bathroom mirror labell i o 5
makes one appear bigger while using it, especially when a person stands CIos B/ 7
also has some pieces of mirror labelled mirror B, in which the size of the _:mage

same as that of the object, no matter how far an object is placed in front of it

The planning authority in Kyle's area passed new guidelines requiring that all
perimeter walls less than 10 m away from the roadside must be broken down.
Kyle's perimeter wall near the road seems to be in danger of being broken down.
Kyle lacked any measuring instrument to establish the actual distance of that wall
from the roadside. Kyle's neighbour across the road advised him to use echo
method. His neighbour's wall is 60 m from the side of the road opposite that of
Kyles residence. The road is 8 m wide, Kyle stood alongside his perimeter wall that
is close to the road and clapped two pieces of wood, once. He heard the reflected
sound from the neighbour’s wall 0.5 seconds later. However, Kyle and his
neighbour did not know how to use the information obtained.

Of late, some young men have been consistently converging along the road near
Kyle's perimeter wall. He wants to be watching them closely without the young
men seeing him, but Kyle lacks installed security cameras at his residence.

Kyle has contacted you for help.

Hint:
» The speed of sound in airis 330 ms .
¢ Kyle’s perimeter wall near the road, the road and the perimeter wall of the

neighbour across the road are parallel to cach other.

Task:
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SECTION B

Part |
Respond to one iten from this part,
Item 4

Abdu always rides a bicycle to school 10 km away from his home. One morning he

packed tea in a metallic bottle and departed for school at 7:00 am. Abdu noticed

that when he pedals the bicycle, whether travelling at low speed or not, it makes

noise which is persistent and discomforting. He did not know why his bicycle

behaved this way.

After covering 6 km, Abdu noticed that it was already 7:40 a.m.. meaning that he

would reach late. This brought about the need to accelerate so that he could arrive

at school on time. Abdu increased his velocity from 5 ms™ to 15 ms™' and was able

to cover the remaining distance to school to arrive on time. However, when Abdu’s

classmates asked him for his rate of change of velocity he completed the jouney

with, he had no idea,

At lunch time, Abdu took the tea he had packed and discovered that the tea was

only warm, and was not that enjoyable at all. His friend advised him to buy a

vacuum flask to keep the tea hot for a longer period of uime. However. Abdu did

not know how the flask could keep the tea that hot as stated. Abdu also wondered

how the processes used to minimise heat loss in the device could be used in other

aspects in real life.

Abdu has reached out to you for guidance.

Task:

(a)  Help Abdu understand the likely cause of the discomfort he experienced
while traveling to school and how it could be minimised.

(b) Determine Abdu’s rate of change of velocity. so that he can respond to his
classmates.

(¢c)  With the aid of a diagram, help Abdu to understand how his friend’s advice

will solve the problem he faced at lunch time.

(d) 19
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