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The diagram shows the forces acting on a stationary kite. The force F is the force that the air exerts on the kite. The
weight of the kite is 2.5 N £
4]

. . . ight=9,
tension, 7, in string l “[ 250
= 29N H _ Y
(a) Show on the diagram how force F can be resolved into horizontal and vertical components. [1]
(b) The magnitude of the tension, 7, is 25 N. [1]

Calculate
(i) the horizontal component of the tension,

(¢) (i) Calculate the magnitude of the vertical component of F.

F, = "I“V+N = 21 7+2-8 = 242N

FH:’—'; = lz'SN

(iii) Hence calculate the magnitude of;
2 F L
F < F + a U] =
' 29N

,/EH 2y (12 53 - 27.2N (4]
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Q1. (a) State the difference between a scalar quantity and a vector quantity.

SCALAT. e e

(b) Two forces of magnitude 6.0 N and 8.0 N act at a point P. Both forces act away from point P and the
angle between them is 40°. Figure below shows two lines at an angle of 40° to one another.

Draw a vector diagram to determine the magnitude of the resultant of two forces. [4]
{0.1/June 2004/9702-1}

Q.2 A picture of weight 5 N is suspended from a hook on a wall by a cord which has a breaking strength of
25 N. Initially (Fig. 2.1) the picture is found to be too low; the cord is shortened, with the intention of
hanging the picture as in Fig. 2.2.

W)
Fig. 2.2

However, when the picture is replaced the chord breaks immediately. Explain why the cord broke when
supporting a load so much less than its breaking strength. Te?
I 2 o
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8 horizontal metal bar PQ of length 50.0cm is hinged at end P. The diagram shows the metal bar
iewed from above.

~J

16.0N
ACwMe (16 08025)( S0 0%15%)
= Lk 6N m

50.0cm )
C.w'M= (S.0)( SO’XI;) = 2:5Nm

Two forces of 16.0N and 5.0N are in the horizontal plane and act on end Q as shown in the
diagram.

Rogulod moment Y- p~2-S
= 1¢ NM

What is the total moment about P due to the two forces?

@ 15Nm B 4.4Nm C 6.5Nm D 94Nm



Cemktre CSR q&a\nt«,{,

Meaning.- T ponk wlote vl

0% C’va\ O\OJQJZ C&-‘ﬂh@g&/@ T oct.

Note :

1- The C G- Qﬁ‘&“ oieds e ot 1R
%mo.tﬁj :

S Nol| Object C.G.
| Wndforma maBe vulo 50.0cm
2. | Wnform diec_ cote of disc

3. | Squwoved & vectampalo | Poink indevachion
WEAYS a% Wwifarm TRkt e% dx:gmflg

c-c\‘ c‘a\

4. \/uwv\amﬁm plale 6 umiform | Poink o-B wemciom

Ricknols of madiang

2 - % C G- @% \fre%\&ak o\q;edl@ 1 dojived
M supongm  plunds e metfiod.
(L_Owum rnothod)



3- The ™omewk obouwt ¢ .G duwe T wa
Ob:]% b a0 loeromse G-gggow
4 - %% Pivet poink & vet provided un
qMeslion, Thom b €6 Con be Cansidered
ok Qivel Poiwk:

a’) """""""""""""""" .' O "I w&"‘" ?ea"‘-k
= S——Ft— = F——
e F f. &
%{ Pbm\a e v egwlibeiue, Colle-0d2
Al
Fa

Leb < G b 4fe pisb ot
C-W- W\ = A- C W-M

E(L -L) = G- L)
o () - (D (25
(2 = ®(&)

= —

. R
KA

2



3

(a) Explain what is meant by the centre of gravity of an object.

(b) A non-uniform plank of wood XY is 2.50 m long and weighs 950 N. Force-meters (spring
balances) A and B are attached to the plank at a distance of 0.40 m from each end, as
illustrated in Fig. 3.1.

force-meter A force-meter B

0.40m e 0.40m

XWWWWZY
- >

Re?

AEERARRE
AEERAREE

Vv2.50m
I\ N2L )

g Fig. 3.1

When the plank is horizontal, force-meter A records 570 N.

(i) Calculate the reading on force-meter B.

= UWpwwd fofted = Doverwerd  Wught
";; '\-F& =W
S70 +Fg = AS0 reading = 380N N

(ii) On Fig. 3.1, mark a likely position for the centre of gravity of the plank.

(iii) Determine the distance of the centre of gravity from the end X of the plank.

Lebt ond X o e puet posk

c. W WM = A C W N
@se) (O = (570)(e-lo) -l-@‘&o)(z,sa,.o.tw)
d- z ™

distanCe = ..ooeiiiiii e m

(6]
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A

Y A
400 N 100 N

A uniform rod loaded as shown in the figure above is pivoted at the point A so that it is
in equilibrium. What is the weight of the rod?

A 700N C 300N E 100N

B 500N D 200N

The figure shows a heavy uniform plank of length L supported by forces Fy and F at the
positions L/8 and L/4 from its ends. Find the ratio of F; to Fa.

! L |
i i
L8 Li4
b 4 Plank T
L Fa
A 235 C 5:8 E 342
B 33 D 23

A uniform metre rule of weight 2 N is pivoted at the 70 cm mark as shown in the figure
below. When the rule is horizontal, what is the value, in N m, for the resultant moment
about the pivot?

1N

100 cm —4
—
| A
i_ 70 cm ;
| .
pivot [ |
SN
A zero < 1-1 E 1-9
B 0-15 D 15
///
/'/’\ 30°
PaN
g f——a m— 4m
pivot ,;

In the figure above, a uniform rod is pivoted as shown. Find the value of F so that the
rod is in equilibrium.

A 200N C 100N E S0ON

B 115N D 87N
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A uniform rod loaded as shown in the figure above is pivoted at the point A so that it is
in equilibrium. What is the weight of the rod?

A 700N C 300N ® 100N
B 500N D 200N

C' \N M:‘ A' C. W- N\

W (1) + (e0)(2) = CYoo)(1)
W: 400-200 5 |W: 10oN
1

. The figure shows a heavy uniform plank of length L supported by forces F; and F at the

positions L/8 and L/4 from its ends. Find the ratio of F; to F.

! ) L S !
|
. o ped
! il
F, F
A 2:5 c s:¥ E 3:2
B 3:5 ® 2:3

e
(FO(—%‘Q = (R(£ >—>(ﬁ>(3> = ()
2

F,_ .3




A uniform metre rule of weight 2 N is pivoted at the 70 cm mark as shown in the figure
below. When the rule is horizontal, what is the value, in N m, for the resultant moment

about the pivot?

-— 1P0 cm
I Y JaN
i.f 70 cm AL\ | J
|
pivot ‘ I
O
A Zero C 1-1 E 19
B 0-15 D 15

C.W- M

n

(‘5)(100—70} =(3)(30) = 150 Nem
A-Cw-M = (2) (70 -50) = (2)(28) = Uo Nem
Roavillondd moment 4w . w. AJcaeke
= 1% -U = 110WNem
= DR Nm = 1\ Nm

lod
3 0°
s pay
a £ |
100 NIOD'Mgtf\k R |

ivot
P F

In the figure above, a uniform rod is pivoted as shown. Fin@c value of F so that the
rod is in equilibrium.

A 200N C 100N E SON

B II5N D 87N

C.w™M = A C.W- M

Q:')()() - QOOMB:D(}()
F - QOO)(O-g) = | F= 50N




oN” 3\01'2\} 9\ 4_
N ol (c) Afishing rod AB, made from the rod in (b), is shown in Fig. 1.2.
B .

/ \w\m

string

weight 5.2N

ground

Fig. 1.2 (not to scale)

End A of the rod rests on the ground and a string is attached to the other end B. A support
stick exerts a force perpendicular to the rod at point C. The weight of the rod acts at point D.

The tension T in the string is in a direction perpendicular to the rod. The rod is in equilibrium
and inclined at an angle of 56° to the vertical.

The forces and the distances along the rod of points A, B, C and D are shown in Fig. 1.2.

(i) Show that the component of the weight that is perpendicular to the rod is 4.3N.

(]

(ii) By taking moments about end A of the rod, calculate the tension T.

[Total: 9]
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2 (a) State whatis meant by the centre of gravity of a body.

(b) A uniform wooden post AB of weight 45N stands in equilibrium on hard ground, as shown in
Fig. 2.1.

horizontal

ground

Fig. 2.1 (not to scale)
End A of the vertical post is supported by the ground. A horizontal wire with tension T is
attached to end B of the post. Another wire, attached to the post at point C, is at an angle of

60° to the horizontal and has tension 38 N. The distances along the post of points A, B and C
are shown in Fig. 2.1.

(i) Calculate the horizontal component of the force exerted on the post by the wire connected
to point C.

horizontal component:oFfOrce:=! ......cormmmmemsmmmmnsssesmmusrewmas N [1]

(ii) By considering moments about end A, determine the tension T.

(iii) Calculate the vertical component of the force exerted on the post at end A.

[Total: 6]

© UCLES 2020 9702/23/0/N/20 [Turn over
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(@) Define the moment of a force.

Prodwck....20. ....000d.... petberadicilan.... s %vx
.. pow\l: 8...opHRicalien...of B o Mo pivabi: .

(b) State the two conditions necessary for a body to be in equilibrium.

e v e = ACW M
2]

{c) Two parallel strings S, and S, are attached to a disc of diameter 12cm, as shown in
Fig. 3.1.

disc .
o N string S,
7
12cm C
<
sting S, 30cm
lever
force F
Fig. 3.1

The disc is free to rotate about an axis normal to its plane. The axis passes through the
centre C of the disc.

A lever of length 30 cm is attached to the disc. When a force Fis applied at right angles
to the lever at its end, equal forces are produced in S, and S,. The disc remains in

equilibrium.

(i) On Fig. 3.1, show the direction of the force in each string that acts on the disc.

(1]



(ii) For aforce Fof magnitude 150 N, determine

1. the moment of force F about the cenire of the disc,

(F)Cd)
(150) (20x15°)

A-C. W M

(3]

12

us

MOMEN = iuiriiscriiiirarataiieaesnrironririnis Nm

2. the torque of the couple produced by the forces in the strings,

Tovrgve ’8 CO\"PQE m oW = Moment dwe & VSoN g m ACW
. 45

Ls

{131 U R Nm

3. theforceinS,.

TO‘W]}V‘Q 0\? C@LAPQQ c (FS|)<d)1
L5 - &\-‘S‘)(\leo")

Fo.  lseo
17 12
force = 3'75- N

(4]
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Which pair contains one vector and one
scalar quantity?

A displacement acceleration
B force kinetic energy
C momentum velocity

D power speed

Which list contains only scalar quantities?

A mass, acceleration, temperature, kinetic
energy

B mass, pressure, electric potential, kinetic
energy

C acceleration, temperature, volume,
electric charge

D moment, impulse, density, electric field

Which line in the table correctly identifies
force, kinetic energy and momentum as

scalar or vector quantities?
Force Kinetic Momentum
energy
A scalar vector vector
B vector scalar scalar
C vector scalar vector
D vector vector vector

Forces of 4N and 6N act at a point. Which
of the following could not be the magnitude
of their resultant?
AIN B6N C8N D 10N
The following physical quantities can be

either positive or negative.

s: displacement of a particle along a
straight line

0: temperature on the Celsius scale

q : electric charge

V: reading on a digital voltmeter

Which of these quantities are vectors?
As, 0,q,V Bs,q,V
co, v D s only

Find the angle between two equal forces F
when their resultant is also equal to F.
A 120° B 135° C 45° D 60°
A force of 5 N may be represented by two
perpendicular components OY snd OX as
shown in the diagram, which is not drawn to

scale.
YA

3N SN

O > X
QY is of magnitude 3 N.

What is the magnitude of OX.

A2N B3N C4N DS5N

8.

10.

11.

Two forces, each of 10 N, act at a point P as hown
in the diagram. The angle between the directions of
the forces is 120°.

I0N
120°
» ION
P
What is the magnitude of the resultant force?
AS5SN BI1ON CI17N D20 N

Figure shows three force vectors.
4N

3N

IN
Which of the following vectors A, B, C, D would
be most likely to represent their resultant.

A B&——— C )

Two forces act on a circular disc as shown in the

diagram.
3N
—4N

Which arrow best shows the line of action of the
resultant forces. A

B

C D

The vector diagram shows three coplanar forces
acting on an object at P

=

-g
SN
Z

e AN

The magnitude of the resultant of these three forces
is IN. What is the direction of this resultant.

Al B\ c/ n/

Theory section
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12.

13.

14.

Two forces X and Y act at a point P as
shown. The lengths of the lines represent
the magnitudes of the forces.

P
Y
Which vector diagram shows the resultant R

of these two forces?
A B

e
<

R

Figure shows the velocities 20 m s and 25
m s of two cars X and Y at one instant on a
circular track.

The velocity of Y relative to X in m s is
given by which vector.

A S B |45
45
C D
5
4—

A pendulum bob is held stationary by a
horizontal force H. The three forces acting
on the bob arg shown in the diagram.
T
1

.30°I—>|—|
1
: W

Which statement is correct?
A H=T cos 30° B 7= H cos 30°
C W=Tcos 30° D W= Tsin 30°

For each of the following figures, express the
vector R in terms of vectors P and Q.

R P R
P

sk ok s sk s sk sk sk ok s sk s sk sk sk sk sk skeosk ko sk

The diagram shows two vectors X and Y.

X
Y,

Draw the vector triangle in which the vector Z
show
(a) the magnitude and direction of vector X + Y?

(b) the magnitude and direction of vector X — Y?

(¢) the magnitude and direction of vector Y — X?

sk s sk sfe sk sk ok ke sk sk sk sk skeoske sk ki ke sk sk skosk
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Q1. (a) State the difference between a scalar quantity and a vector quantity.

{or: ] F:) oS

(b) Two forces of magnitude 6.0 N and 8.0 N act at a point P. Both forces act away from point P and the
angle between them is 40°. Figure below shows two lines at an angle of 40° to one another.

Draw a vector diagram to determine the magnitude of the resultant of two forces. [4]
{0.1/June 2004/9702-1}

Q.2 A picture of weight 5 N is suspended from a hook on a wall by a cord which has a breaking strength of
25 N. Initially (Fig. 2.1) the picture is found to be too low; the cord is shortened, with the intention of
hanging the picture as in Fig. 2.2.

Picture

Picture

Fig. 2.1 Fig. 2.2

However, when the picture is replaced the chord breaks immediately. Explain why the cord broke when

supporting a load so much less than its breaking strength.
|


mailto://(null)teacher_786@hotmail.com

VECTORS

Akhtar Mahmood (0333-4281759)
M.Sc.(Physics), MCS, MBA-IT, B.Ed.
MIS, DCE, D AS/400e(IBM), OCP(PITB)
teacher_786@hotmail.com,

The diagram below shows a heavy flagpole PQ hinged
at a vertical wall at end P and held by a wire connected
between end Q and a point R on the wall. The weight of
the flagpole is w and the tension in the wire is T.

$
2

MMM I NIWINMENW

'
!
S
1
1
1
1
1
1

What is the direction of the force exerted by the wall on

the flagpole?
APQ

— —> —
BPS C PX D QP

In the diagram below, a body S of weight ¥ hangs
vertically by a thread tied at Q to the string PQR.

If the system is in equilibrium, what is the tension in the

section PQ?
A W cos 60° B W tan 30°
C W cos 30° D W tan 60°

A body is acted on by three forces X, Y and Z that hold it
in equilibrium.

IfX=5N,Y=4N,and Z=3 N, what is the angle
between the directions of X and Z.?

A 37° B 53° C90° D 127°

Three coplanar forces act gt the point O as shown.

The component of the resultant force, in N, along OX is
A0 B 0.96 C233 D 3.33

A body slides down a smooth slope inclined at 30°
to the horizontal.

\

30°

What is the acceleration?
A5.0ms?
C8.7ms?

B 5.8 ms?
D 10 ms?

6.

Two forces act on a circular disc as shown.

3N

Which diagram shows the line of action of the
resultant force?

A B .\ c D
Which two vector diagrams represent forces in
equilibrium?

P Q

R S
APandQ B QandR
CRand S D S and P

A hinged door is held closed in the horizontal
position by a cable.

Three forces act on the door: the weight W of the
door, the tension 7 in the cable, and the force H at

the hi/nge.

wall

door
ingeek 1

Which list gives the three forces in increasing
order of magnitude
A HTW
C W.H,T

B T.H,W
D W,T,H

The diagram shows the jib of a tower crane.
Only three forces act on the jib; the tension 7
provided by a supporting cable; the weight W
of the jib; and a force P (not shown) acting at
point X.

T

X " jib

"
The jib is in equilibrium.
Which triangle of forces is correct?
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Contact No. School:

Paper 1 (MCQ)

Q. No. 1. 2. 3. 4. S. 6. 7. 8. 9.

Answer

Paper 2 (AS Theory)

The diagram shows the forces acting on a stationary kite. The force £ is the force that the air exerts on the kite. The
weight of the kite is 2.5 N

. : . weig‘ﬁ
tension, 7, 1 string =
(a) Show on the diagram how force F' can be resolved into horizontal and vertical components. [1]
(b) The magnitude of the tension, 7, is 25 N. [1]

Calculate
(i) the horizontal component of the tension,

(iii) Hence calculate the magnitude of F.
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A cable car of weight W hangs in equilibrium

from its cable at point P.

The cable has tensions T, and T, as shown.

weight W

_-cable car

Which diagram correctly represents the forces

acting at point P?

B

T, T
w { :’ T, w [ :’ T,
C D
T, T,
W[ j T, Wr : T,
A vector quantity V is resolved into two

perpendicular components X and Y. The angle
between V' and component X is 6.

4
Y
X

The angle between component X and the vector
V is increased from 0° to 90°.

How do the magnitudes of X and Y change as
the angle 0 is increased in this way?

X Y
A | increase increase
B | increase decrease
C | decrease increase
D | decrease Decrease

3.

The diagram shows a rope bridge that a student
makes on an adventure training course. The student
has a weight W.

Which formula gives the tension T in the rope?

A T=WN_ g 7=W_
2cos 2sind
c 17=X p 7= W
cos () sind

The diagrams show two ways of hanging the same
picture.

diagram 1 diagram 2
In both cases, a string is attached to the same points
on the picture and looped symmetrically
over a nail in a wall. The forces shown are those
that act on the nail.
In diagram 1, the string loop is shorter than in
diagram 2.
Which information about the magnitude of the
forces is correct?
A R=R T =T, B R=R T>T,
C R>R: T.i<T: D R<R. T.=T:

A ladder is positioned on icy (frictionless) ground
and is leant against a rough wall. At the instant

of release it begins to slide.

Which diagram correctly shows the directions of
the forces P, W and R acting on the ladder as it
begins to slide?

A B
P
P
ladder __ladder
wall wall
R R
w
ground ground
C D
P
P
ladder ladder
wall wall
R R
w w
ground ground




Vectors P and Q are drawn to scale.

"\

Q

Which diagram represents the vector (P — Q) ?
A B

]

/ o /

Vectors P and Q are drawn to scale.
Q

Which diagram represents the vector (P + Q)?
A B

"\

- T \

C D
- \
Two physical quantities P and Q are added. The
sum of P and Q is R, as shown.

Which quantity could be represented by P and by
Q?

A kinetic energy
C speed

B power
D velocity

Two forces act on a circular disc as shown.
3N

(2

10.

11.

Which diagram shows the line of action of the
resultant force?

G ¢
c)e;

The diagram shows a displacement vector.

What is the vertical component of this
displacement vector?
A 3.0km B 4.0km C 5.0km D 6.6km
A cyclist is travelling due south with velocity u.
The wind is blowing from the north-east with

velocity w.

cyclist wind

u w

The wind has a velocity v relative to the cyclist,
where v=w —u.

Which vector diagram shows the magnitude and
direction of velocity v?

X

g
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10 A metal cylinder is suspended vertically in equilibrium by a cord. The diagram shows the cylinder
in four different positions P, Q, R and S.

Ia /12

T AT T T
S
R
Trl=w e e e || S
T+ (mte = (ot :—:—::—:—:—‘_Q_H—:—:—:—:—:—:—:—:—:—:—:
T: Gt LT e

Which statement explains the variation of the tension T in the cord?

@ At P and at Q, the tension T in the cord is the same because the difference in pressure
between the top and bottom of the cylinder is the same. 1€ Sam2 upifiruet ot P ord 9,

B At Q, the tension T in the cord is Igés than at P because, at smaller depth, liquid pressure is
smaller.

C AtR, the tension T in the cord is aess than at P because atmospheric pressure is less than
water pressure.

D AtS, the tension T in the cord is greater than at P because atmospheric pressure at S exerts
%no force on the top or bottom of the cylinder.
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