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KWV 01

QUESTION 2 (Start on a new page.)

Two blocks of masses 20kg and 5Kkg respectively are connected by a light
inextensible string, P. A second light inextensible string, Q, attached to the 5 kg block,
runs over a light frictionless pulley. A constant horizontal force of 250 N pulls the
second string as shown in the diagram below. The magnitudes of the tensions in P and
Q are T4 and T, respectively. Ignore the effects of air friction.

250 N =
:Tz Q

|
5 kg
Ty |P
20 kg
2.1 State Newton's Second Law of Motion in words. (2)
2.2 Draw a labelled free-body diagram indicating ALL the forces acting on the
5 kg block. (3)
2.3 Calculate the magnitude of the tension T in string P. (6)

24 When the 250 N force is replaced by a sharp pull on the string, one of the two
strings break.

Which ONE of the two strings, P or Q, will break? (1)
[12]
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QUESTION 2 (Start on a new page.)
A block of mass 1 kg is connected to another block of mass 4 kg by a light

inextensible string. The system is pulled up a rough plane inclined at 30° to the
horizontal, by means of a constant 40 N force parallel to the plane as shown in the

diagram below.

30°

40 N

The magnitude of the kinetic frictional force between the surface and the 4 kg block
is 10 N. The coefficient of kinetic friction between the 1 kg block and the surface
is 0,29.

2.1 State Newton's third law in words. (2)
2i2 Draw a labelled free-body diagram showing ALL the forces acting on the
1 kg block as it moves up the incline. (5)
2.3 Calculate the magnitude of the:
2.3.1 Kinetic frictional force between the 1 kg block and the surface (3)
2.3.2 Tension in the string connecting the two blocks (6)
[1€]
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QUESTION 2 (Start on a new page.)

2.1 Two blocks of mass M kg and 2,5 kg respectively are connected by a light,
inextensible string. The string runs over a light, frictionless pulley, as shown in
the diagram below.

The blocks are stationary.

table —»]

2,5 kg

214 State Newton's THIRD law in words.
212 Calculate the tension in the string.

The coefficient of static friction (us) between the unknown mass M and the
surface of the table is 0,2.

213 Calculate the minimum value of M that will prevent the blocks from
moving.

The block of unknown mass M is now replaced with a block of mass 5 kg. The
2,5 kg block now accelerates downwards. The coefficient of kinetic friction
(Mk) between the 5 kg block and the surface of the table is 0,15.

214 Calculate the magnitude of the acceleration of the 5 kg block.
2.2 A small hypothetical planet X has a mass of 6,5 x 10% kg and a radius of
550 km.

Calculate the gravitational force (weight) that planet X exerts on a
90 kg rock on this planet's surface.

A A R,

(4)
[19]
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QUESTION 2 (Start on a new page.)

2.1 A 5 kg mass and a 20 kg mass are connected by a light inextensible string
which passes over a light frictionless pulley. Initially, the 5 kg mass is held
stationary on a horizontal surface, while the 20 kg mass hangs vertically
downwards, 6 m above the ground, as shown in the diagram below.

The diagram is not drawn to scale.

kg 0

20 kg

6m

|

When the stationary 5 kg mass is released, the two masses begin to move.
The coefficient of kinetic friction, yi, between the 5 kg mass and the horizontal
surface is 0,4. Ignore the effects of air friction.

2:4.1 Calculate the acceleration of the 20 kg mass. (5)
21.2 Calculate the speed of the 20 kg mass as it strikes the ground. 4)
2453 At what minimum distance from the pulley should the 5 kg mass be
placed initially, so that the 20 kg mass just strikes the ground? (1)
22 A person of mass 60 kg climbs to the top of a mountain which is 6 000 m

above ground level.

6 000 m
. ~~Ground level
2.2.1 State Newton's Law of Universal Gravitation in words. (2)
2.2.2 Calculate the difference in the weight of the climber at the top of the
mountain and at ground level. (6)
[18]
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QUESTION 2 (Start on a new page.)

A learner constructs a push toy using two blocks with masses 1,5 kg and 3 kg
respectively. The blocks are connected by a massless, inextensible cord.

The learner then applies a force of 25 N at an angle of 30° to the 1,5 kg block by
means of a light rigid rod, causing the toy to move across a flat, rough, horizontal
surface, as shown in the diagram below.

25N

30°
3 kg 1,5 kg

NN NI A NI NG Nl NINS NN N NI NN

The coefficient of kinetic friction (ux) between the surface and each block

is 0,15.
2.1 State Newton's Second Law of Motion in words. (2)
2.2 Calculate the magnitude of the kinetic frictional force acting on the 3 kg block. (3)
2.3 Draw a labelled free-body diagram showing ALL the forces acting on the
1,5 kg block. (5)
24 Calculate the magnitude of the:
241 Kinetic frictional force acting on the 1,5 kg block (3)
242 Tension in the cord connecting the two blocks ()
[18]
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QUESTION 2 (Start on a new page.)

In the diagram below, a small object of mass 2 kg is sliding at a constant velocity of
1,5 m-s"' down a rough plane inclined at 7° to the horizontal surface.

1,5ms’

Horizontal surface

At the bottom of the plane, the object continues sliding onto the rough horizontal
surface and eventually comes to a stop.

The coefficient of Kinetic friction between the object and the surface is the same for
both the inclined surface and the horizontal surface.

21 Write down the magnitude of the net force acting on the object.
22 Draw a labelled free-body diagram for the object while it is on the inclined
plane.

2.3 Calculate the:

2.31 Magnitude of the frictional force acting on the object while it is
sliding down the inclined plane

232 Coefficient of kinetic friction between the object and the surfaces

233 Distance the object travels on the horizontal surface before it
comes to a stop

A A R,

(5)
[13]
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QUESTION 2 (Start on a new page.)

21 An 8 kg block, P, is being pulled by constant force F up a rough inclined plane
at an angle of 30° to the horizontal, at CONSTANT SPEED.

Force F is parallel to the inclined plane, as shown in the diagram below.

P F

ol

30°
2.1.1 State Newton's First Law in words. (2)
2.4.2 Draw a labelled free-body diagram for block P. 4)

The Kinetic frictional force between the block and the surface of the inclined
plane is 20,37 N.

2.13 Calculate the magnitude of force F. (5)

Force F is now removed and the block ACCELERATES down the plane.
The Kinetic frictional force remains 20,37 N.

214 Calculate the magnitude of the acceleration of the block. 4)

22 A 200 kg rock lies on the surface of a planet. The acceleration due to gravity
on the surface of the planetis 6,0 m-s™.

2:271 State Newton's Law of Universal Gravitation in words. (2)
222 Calculate the mass of the planet if its radius is 700 km. 4)
[21]
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QUESTION 2 (Start on a new page.)

Two boxes, P and Q, resting on a rough horizontal surface, are connected by a light
inextensible string. The boxes have masses 5 kg and 2 kg respectively. A constant
force F, acting at an angle of 30° to the horizontal, is applied to the 5 kg box, as shown
below.

The two boxes now move to the right at a constant speed of 2 m-s™.

P
Q :
string
Rough surface
21 State Newton's First Law of Motion in words.
2.2 Draw a labelled free-body diagram for box Q.

Box P experiences a constant frictional force of 5 N and box Q a constant
frictional force of 3 N.

2.3 Calculate the magnitude of force F.

The string connecting P and Q suddenly breaks after 3 s while force F is still
being applied.

Learners draw the velocity-time graph for the motion of P and Q before and
after the string breaks, as shown below.

A

- X
‘T'q) E

£ .

> N |

3 L Y

@ : : 1

> ! : |

2 B 7 Time(s)

24 Write down the time at which the string breaks.

25 Which portion (X, Y or Z) of the graph represents the motion of box Q, after
the string breaks? Use the information in the graph to fully support
the answer.

A A R,
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QUESTION 2 (Start on a new page.)

A block, of mass 8 kg, is placed on a rough horizontal surface. The 8 kg block, which is
connected to a 2 kg block by means of a light inextensible string passing over a light
frictionless pulley, starts sliding from point A, as shown below.

8 kg
1
A B
2 kg
2.1 State Newton's Second Law in words.

2.2 Draw a labelled free-body diagram for the 8 kg block.

2.3 When the 8 kg block reaches point B, the angle between the string and the
horizontal is 15° and the acceleration of the system is 1,32 m-s™.

2.3.1 Give a reason why the system is NOT in equilibrium.
232 Use the 2 kg mass to calculate the tension in the string.

233 Calculate the kinetic frictional force between the 8 kg block and the
horizontal surface.

2.4 As the 8 kg block moves from B to C, the kinetic frictional force between the
8 kg block and the horizontal surface is not constant.

Give a reason for this statement.

The horizontal surface on which the 8 kg block is moving, is replaced by another
horizontal surface made from a different material.

25 Will the kinetic frictional force, calculated in QUESTION 2.3.3 above, change?
Choose from: YES or NO. Give a reason for the answer.

A A R,

()
[17]
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QUESTION 2 (Start on a new page.)

2.1 A person pushes a lawn mower of mass 15 kg at a constant speed in a
straight line over a flat grass surface with a force of 90 N. The force is directed
along the handle of the lawn mower. The handle has been set at an angle of
40° to the horizontal. Refer to the diagram below.

2014 Draw a labelled free-body diagram for the lawn mower.

212 Why is it CORRECT to say that the moving lawn mower is in
equilibrium?

24.3 Calculate the magnitude of the frictional force acting between the
lawn mower and the grass

The lawn mower is now brought to a stop.

214 Calculate the magnitude of the constant force that must be applied
through the handle in order to accelerate the lawn mower from
rest to 2 m-s” in a time of 3 s. Assume that the frictional force
between the lawn mower and grass remains the same as in
QUESTION 2.1.3.

2.2 Planet Y has a radius of 6 x 10° m. A 10 kg mass weighs 20 N on the surface
of planet Y.

Calculate the mass of planet Y.

A A R,

(4)
[18]
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QUESTION 2 (Start on a new page.)

Block P, of mass 2 kg, is connected to block Q, of mass 3 kg, by a light inextensible
string. Both blocks are on a plane inclined at an angle of 30° to the horizontal.

Block Q is pulled by a constant force of 40 N at an angle of 25° to the incline.

Block P moves on a rough section, AB, of the incline, while block Q moves on a
frictionless section, BC, of the incline. See diagram below.

A

An average constant frictional force of 2,5 N acts on block P as it moves from A to B
up the incline.
2.1 State Newton's Second Law in words. (2)
2.2 Draw a labelled free-body diagram for block P. (4)
2.3 Calculate the magnitude of the acceleration of block P while block P is moving

on section AB. (8)
24 If block P has now passed point B, how will its acceleration compare to that

calculated in QUESTION 2.3? Choose from GREATER THAN, SMALLER
THAN or EQUAL TO.

Give a reason for the answer. (2)
[16]
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QUESTION 2 (Start on a new page.)

A 20 kg block, resting on a rough horizontal surface, is connected to blocks P and Q by
a light inextensible string moving over a frictionless pulley. Blocks P and Q are glued
together and have a combined mass of m.

A force of 35 N is now applied to the 20 kg block at an angle of 40° with the horizontal,
as shown below.

35N

----------- 20 kg

o] o]
3

The 20 kg block experiences a frictional force of magnitude 5 N as it moves to the
RIGHT at a CONSTANT SPEED.

24 Define the term normal force. (2)
2.2 Draw a labelled free-body diagram of the 20 kg block. (5)
23 Calculate the combined mass m of the two blocks. (5)
24 At a certain stage of the motion, block Q breaks off and falls down.

How will EACH of the following be affected when this happens?

241 The tension in the string
Choose from INCREASES, DECREASES or REMAINS THE SAME. (1)

242 The velocity of the 20 kg block
Explain the answer. (3)
[1€]
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QUESTION 2 (Start on a new page.)

An 8-kg block, on a rough horizontal surface, is connected to a 2-kg block by a light
inextensible string passing over a frictionless pulley, as shown below. The 8-kg block
moves at a constant speed when pulled by a 29,6 N horizontal force to the right.
The frictional force acting on the 8-kg block is 10 N.

F=296N
8 kg >

2 kg
21 State Newton's Second Law of Motion in words. (2)
2.2 Draw a labelled free-body diagram for the 8-kg block. (%)
2:3 Calculate the tension in the string. (3)

The 29,6 N horizontal force is now increased to 50 N.

24 Apply Newton's Second Law to EACH block and calculate the:

241 Magnitude of the acceleration of the 8-kg block 5)
242 Tension in the string (2)
[17]
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QUESTION 2 (Start on a new page.)

A 20 kg block is placed on a rough surface inclined at 30° to the horizontal. A constant
force F, acting parallel to the surface, is applied on the block so that the block moves
up the incline at a CONSTANT VELOCITY of 2 m-s™'. Refer to the diagram below.

A constant kinetic frictional force of 18 N acts on the block.

Y
F X
30°
2.1 State Newton's First Law in words.
2.2 Draw a labelled free-body diagram for the block.
23 Calculate the magnitude of force F.

Force F is removed when the block reaches point X on the surface. The block
continues to move up the surface and comes to rest momentarily at point Y.

Assume that the kinetic frictional force acting on the block remains at 18 N as it moves
from point X to point Y.

24 Write down the net force acting on the block as it moves from Xto Y.

25 Calculate the distance between points X and Y.

A A R,

(4)
[16]
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QUESTION 2 (Start on a new page.)

A man faces difficulty while swimming in a dam. During the rescue operation,
an inflated tube attached to a helicopter by a rope is dropped from the helicopter.

The man, of mass 70 kg, holds onto the inflated tube of mass 4 kg, while the helicopter
is flying horizontally at a CONSTANT speed. An average frictional force of 300 N is
exerted on the man-tube combination while they are dragged horizontally along the
surface of the water by the helicopter. The rope makes an angle of 50° with the surface
of the water, as shown in the diagram below.

Assume that the rope is inextensible and massless, and the water of the dam does not

flow.
4—
man-tube combination
21 State Newton's First Law of Motion in words.
2.2 Draw a free-body diagram of the man-tube combination while they are being
dragged.
23 Calculate the tension in the rope.

24 How will the answer to QUESTION 2.3 change if the helicopter
ACCELERATES while dragging the man? The frictional force and the angle
between the rope and the surface of the water remain the same.

Choose from INCREASES, DECREASES or NO CHANGE. Give a reason for
the answer.

In another rescue operation, the inflated tube of mass 4 kg is dropped from the
stationary helicopter and it strikes the water at a speed of 16 m-s”. The tube sinks
vertically downwards into the water to a depth of 0,8 m and then rises to the surface.
The rope hangs loosely.

rope

inflated tube

man
25 Calculate the magnitude of the average upward force exerted on the inflated
tube while it is sinking. Assume that the average upward force is constant for
the motion. (5)
7]
i B N B URORING /0826727928 DBE L

Study copy distributed by EduResource ZA | eduresourcza.com

A



https://eduresourcza.com

WHERE TO START MATHS AND SCIENCE TUTORING

TO: EDUCATORS & LEARNERS

JOIN US ON WHATSAP GROUP: 082 672 7928

WE CONDUCT THE FOLLOWING PROGRAMS

DAYS FRIDAYS, SATURDAYS & SUNDAYS
SUBJECTS MATHS, MATHS LIT , PHYSCS AND CCOUNTING
TIME FULL DAYS INCLUDING CROSSNIGHTS

+ RICHARDS BAY
AREAS..... s RN

+ STANGER

+ EMPANGENI

¢ ESKHAWINI

+ DURBAN

+ PIETERMARITZBURG

¢+ NEWCASTLE

GRADES :8—12

WIS TUTORING /0326727928

Lo 0 0 B0 A S A A R,

= WTS VISITING SCHOOL PROGRAM

Study copy distributed by EduResource ZA | eduresourcza.com

ur vision is to create a majority of learners who will master Matlns and Science around the coun
Y

A P



https://eduresourcza.com

WTS TUTORING PROGRAMS

— ONE ON ONE LESSONS

‘aa

]
.

"
A\
| FAN

[ ! /A

LEARNERS FROM DIFFERENT SCHOOLS ARE WELCOME.

TIME 08:00 TO 16:00

SUBIJECTS MATHS & SCIENCES

VENUE RICHARDS BAY CENTER
DAYS SATURDAYS AND SUNDAYS

WIS TUTORING /0326727928

Lo 0 0 B0 A R, A P A

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

PLACE

SUBIJECTS

TIME

PLACE

SUBJECTS

TIME

= WTS FINISHINING / UPGRADING SESSIONS

RICHARDS BAY CENTER
MATHS AND PHYSICAL SCIENCES

18:00 TO 22:00

ACCOMMODATION IS AVAILABLE!!!

= WEEKEND CLASSES/ 3 DAYS CLASSES
RICHARDS BAY CENTER
MATHS , MATHS LIT, ACCOUNTING AND PHYSICAL SCIENCES

18:00 TO 22:00

WTS WTS TUTORING
ROSSNIGHTS CAMPS

ACCOMMODATION IS AVAILABLE!!?

.

EVERY TERM: 4 TIMES A YEAR

1928 DBE

At

Study copy distributed by EduResource ZA | eduresourcza.com

A


https://eduresourcza.com

WHERE TO START MATHS & SCIENCE

WTS tutoring 1s a South African non-profit organization . founded in 2011. Through WTS Tutoring we develop and distnibute high
quality curriculum aligned educational resources for Grade 9 — 12. We make these materials available via the social platforms: Face-

book, WhatsApp and Telegram). the app WTS Tutors on App Stores and books.

At WTS Tutors we are committed to helping South African leamers master maths and science. This is why WTS Tutors aim to:
e  Ensure that not a single learner enrolled on our programmes fails Maths & Science.

e  Change attitude of learners from fearing and failing Maths & Science to loving and mastering it.

e  Expand our reach through Virtual Classes, Mobile Apps and other online platforms.

e  (Create a leading nation in Maths and Science by transforming the teaching approach.

WTS Tutors offers specific exam revision support. Every year we run Maths and Science Camps to help you ace your exams.

About us

26,000 learners from all over South Africa across all platforms participate in our programmes™

Dr. KW Sibiya established WTS Tutors to help transform the Maths and Science subjects. After witnessing leamers difficulties with
the two subjects. he came up with a fun strategy to teach both Maths and Science. He infused leaner’s social interests and social
trends to illustrate formulas. This approach has proved to be a huge success since learners find it relatable. fun and easy to under-

stand.

Dr. KW. Sibiya

Dr. Sibiya is a Globally Award winning educator. His work has received recognition both locally and internationally:
e 2019 Global Teachers Award in India

e 2019 Global Education Award in Dubai

e 2018 Edu-week Inspirational Award Winner

e 2017 SA Man of the Year Award in Education

Dr. Sibiya is an achiever of excellence and a dedicated educator who leads a team of well trained Tutors who are following on his
footsteps. The team of WTS Tutors have also won their first award:

e 2020 Next BillionairE Education Award

Invite us

WTS Tutors are easily accessible via invitation by school groups, teachers or community members

from anywhere around South Africa.
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e O T A e P R, T AP

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

Remember that exam preparation also requires motivation and discipline, so try to stay positive, even when the work appears to be difficult. Every little bit of
studying, revision and exam practice will pay off. You might benefit from working with a friend or a small study group as long as everyone is as committed as

you are. WTS Tutors believes that WTS Material will help you achieve the results you want.

Contact us

We want to hear from you. So let us have your specific questions or just tell us what you think through any of the following:

WTS MATHS & SCIENCE TUTORING 082 672 7928

@wtstutor
\/ kwvsibiya@gmail.com

@wtstutor

www.wistutor.co.za
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