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Thanks to God who helped us to introduce one of our

famous series “El Moasser” in mathematics. :;

We introduce this book to our colleagues.

We also introduce it to our students to help them

study mathematics.

~ In fact, this book is the outcome of more than thirty

years experience in the field of teaching mathematics.

This book will make students aware of all types of

~ questions,

" We would Iiké to know yédr-opinionvs"a.bout fhe book
hoping that it will win your admiration.

We will be grateful if you send us your

recommendations and your comments.
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Fach model examination conf;

= 10 multiple choices questions. =~ 8 essay questions.

Among the 8 essay questions there are two questions each of -+
them contains two requirements, student should answer only
one of the two requirements.
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Egypt exams

Egypt exam 1%t session 2017 on statics

Answer the followmg questlom

P

Q If F1 4 i+ b] » Fy=a 1 - 63 are two forces form a couple sthena+b= i

@—10
()2

| ©-2
| (@10

::?L
Qe ABCD is a trapezium in which AD//BC »m (£B)=90° 5AB=12cm. s BC=18 cm.
s AD =9 cm. » force of magnitudes 20 5 60 5 50 5 120 and %0\/*‘ 3 gm.wt. act along BA

s BC 5 CD » DA and AC respectively. Prove that the system is equivalent to a couple

and find its moment.

T




- SwIexXs 1dAbY3

ABCD is a thin rectangular lamina in which AB = 18 cm. » BC = 24 cm. s its weight
equals 20 newton acting at the point of intersection of the two diagonals. The lamina is
suspended by a thin pin passing through a small hole near the vertex D so that its plane
is vertical. If a couple the magnitude of its moment is 150 newton. cm. and its direction -

is perpendicular to the plane of the lamina acted onit. Fmd the 1nchnat10n angle of DB

to the vertlcal in the position of equlhbnum

The centre of gravity of the system consists of two masses 4 » 8 kg. and the distance

between them is 6 m. lies at a distance «-----...... m. from the first mass.

In the opposite ﬁgwe :

If ABCD is a uniform wire of length 32 cm. where :
AB=2BC=2CD=16cm.  then the distance from
the centre of gravity of the wire to each of

BC and BA respectively is -

(3)(33)
() (4 >4)
(355

@(4 s 8)
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Q@ A fine lamina of umform thickness and density s in the form of a trapezium ABCD in
] whichm(£A)=m(£D)=90° , CD=40cm. » AD=60cm. > AB=120cm.
* Find the distance fror,n, the cpntre of gravity of the lamina and each of AD and AB'

i

Qa A body of weight 35 newton is placed on a rough horizontal plane » two horizontal
forces act on the body of magnitudes 6 newton and 10 newton and including between

them an angle of measure 60°

If the body is about to move » then the coefficient of static friction equals oo
@ 2

NS

.,; . @ _“_1‘_ .. .

N 14
i 10

(@ If a body of weight 4 newton is placed on a rough horizontal plane s the coefficient

of static friction between the plane and the body = 711- » and a horizontal force acts on

the body trying to move it» then the static friction force & oo
OIPE 4]

[1 5]
© 10,
@lo- 4]
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@ Answer one of the follawmg items :

[a] If the force F= 2 1+3] J - k acts at point A (1 s—1 »4) find the moment vector of
the force F about point B (2 5-3 5 1) » then calculate the length of -
the perpendlcular ‘drawn from the pomt B on thé line of action of the force.

. swexa 3dAB3 -
é

[b] TheforcesF =21 —~3J ) F =57 —2] . F- =-3} +2] actatthepomtA(—— ,5)
» find the moments vector of the resultant of these forces about the point B (1 » 7)
and the distance between the point B and the line of action of the resultant.

If F =(25-3 54) acts at the point (1 5 1 » l) s then the component of the moment
of F about y- axis equals ........ . . ) .

@7
(®)-2
@.__5 .
@2

Y In the opposite figure : v |
The sum of the moments of the forces about N

N

the point O equals .- N.cm. ©

()~ 120 o \
60 . 30

@ 120 60cm. O 80cm.

(<) 240 -
(d)-360

L

10



@ A body of weight 400 gm.wt. is placed on rough plane inclined to the horizontal

| by an angle of measure 30° » the coefficient of statlc friction between it and the
il -body is 1/21: A force of magmtude 50 gm.wt. acts on it in the direction of the hne of
' ;’ “ the greatest slope of the plane upwards. If the body isin. equ111br1um s then determme

" " 'the friction force and show whether the body is about to move or not Ri

&) F, and F, are two parallel forces act in opposite directions. If F, =7 newton

» F, =9 newton » and the distance between the resultant and the second force

equals 35 cm. » then the distance between the two forces equals oo cm.
@10

©®) 16
IO
70

@ In the opposite figure : (8) (5 (4)
1 IfABisarodisin equilibrium horizontally J J
L ¢ [

s then the distance X = oo cm.
@ 56 B Tem, X —»  Sem. A

@ 36 AN
@ o (F)
@ 4

1
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AB =20 cm..

Find the magnitude and the point of action of the resultant of two parallel forces of i
magnitude 7 newton , 12 newton act at A and B in two opposite directions such that

In the opposite figure :

1If the magnitude of the forces in newtoh
and the sys'tem is in equilibrifim

sthen F = oo newton.

@) 16

reactions on the two supports get equal.

) AB is a uniform wooden board of mass 10 kg. and length 4 metres rests horizontally
on two supports one of them at A and the other at a point distant 1 metre from B

Show at which distance a 50 kg.wt. child can stand on the board in order to the




@ Answer one of the following items :

[a] AB is a rod of negligible weight and of length 210 cm. » is hanged at A to a hinge

fixed at a vertical wall It carned atBa welght of magmtude 120 newton.

-

. The rod is kept ina horlzontal position by means of a hght string attached at the

u,oz‘uo!s'sas

end B of the rod » its other end is fixed at a point on the wall lying vertlcally
above A. If the string inclined to the horlzontallat an angle of measure 30°
» find the magnitude of the tension in the string and the magnitu-de of the reaction

of the hinge.

[b] A uniform ladder of weight 20 kg.wt. rests at one of its ends on a rough horizontal
ground and with its other end against a smooth vertical wall such that the ladder

equilibrium in a vertical plane , inclining to the horizontal at an angle of measure 60°
If the coefficient of friction between the ladder and the ground is E‘l‘; s prove
that the maximum distance which a girl of weight 60 kg.wt. can ascend the ladder

equals half the length of the ladder.

13




Egypt exam 2"9 session 2017 on statics

i Answen the foﬂ@wiﬂg queSﬁ(mS t

Two parallel forces of magmtudes 40 » 100 newton act 1n two opp051te d1rect1ons
If the distance between their hnes of action equals 240 cm. » then find their resultant
‘and its point of action.

IfFl: 3T~b3 ) F;: aAi——SFare.two forces form acouple sthen (a sb) = - vvvovein.
OICEEON |

OIEXD)

© 355

@35-5)

14
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[a] A uniform rod AB of lgngth 120 cm. and of weight 4 newton » is hinged at A to
a hinge fixed at a vertical wall. A‘_weight of magnitgdc 3 newton is attaced to thé rod

~ atapoint'40 cm, apart from B the rod is kept in a static equilibrium in a horizontal . .
 position by means of a string attached at the end B of the rod » its other end is fixed
ata point C on the wall lying vertically above A such that AC =160 cm..
Find the magnitudé of the tension in the string and the magnitude and the direction

LLOZ UOISSds 7

of the reaction of the hinge.

[b] A uniform rod rests with its upper end on a vertical wall ; the coefficient of
friction between the rod and the wall is equal to % If the rod rests with its lower

end on a horizontal plane ; the coefficient of friction between the rod and the

plane is equal to %— Find the tangent of the angle which the rod makes with the

horizontal when it is about to slip.

15




) ABCD is a square whose side length is 100 cm. » two forces of magnitudes 60 5 60
newton act in the direction of BA > DC. Find two forces equal in the magnitude »

acting at A and C , parallel to BD and formmg a couple equivalent to the couple
formed by the first two forces."

swexs ;cM 6 3

ABCDisa rectangle inwhichAB=9cm. » BC=24cm. > EandF are midpoints
of BC and AD respectlvely The forces of magnltudes 18 548 530 and 24 gm. wt.
act in the direction of AB » BC » CF and FA respectively prove that the system is
equlvalent to a couple and find the norm of its moment » then find two forces acting
along EA ’ FC so that the system is in equlhbrlum

In the opposite figure :

i<

The centre of gravity of three equal masses each

of magnitude = 2 kg. are fixed at the vertices of C

a right-angled triangle in which the lengths of the \\

sides of its right angle are 6 cm. » 9 cm. is -+ vvevveene. ‘
(@) (2 53) 7 \
@. 4.5,3)
(©6>2
@ 654

6cm.

>
s
v

9cm.

16



('0 The centre of gravity of the system consists of two masses 6 and 9 kg. and the distance
between them is 10 m. lies ata dlstance --------------- metres from the first mass.

@3
ROA
©s
@6

Z'LOZ uoISSaS

\\

Qe Four equal masses » each of magnitude 100 gm. are placed at the vertices of a square
ABCD » determine the distance between the centre of gravity of the system and both
AB and AD

N

(o A body of weight 21 newton is placed on a rough horizontal plane » two horizontal
| forces act on the body of magnitudes 3 newton and 5 newton and include an angle
4 of measure 60°. If the body is about to move » then the coefficient of static friction

S T TR BT R T Y O BT T s e

N

(@ If the limiting static friction force = 60 newton » the resultant reaction force equals
100 newton s then the normal reaction force = oo newton.

@) 60
(®)80

@ 100
@ 200

BTG /Y f (ol - enys — Katisl) yalsedl 17
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A body of weight (w) is placed on rough plaﬁe inclined to the horizontal at an angle
of measure (0). If the least force acting-parallel to the line of the greatest slope of the
plane to make the body about to move upwards the plane epuals (2 w sin 0)
Provethat: .

[a] The measure of the angle of friction = 0 -

~[b] Thé m‘a_gnitude of the resultarit reaction force = w

fF = (2 5~3 54) acts at the point (1 51 5 1) » then the component of the moment of
F about the X-axis equals «ooooen.

In the opposite figure : N

The sum of the moments of the forces about '
the point O equals ............... N. cm. i

@ 800 / 100cm. O 80cm.
@ ~ 800

@ 400

@ - 1200




; 4 Answer one of the following items :

[a] If the force F= 2 1-— J +3 k acts at the point A (— 35152)find the moment
vector of the force F about the point B (2.5 2 5= 1) > then calculate the length of

the. perpendlcular drawn from the point B on the lme of action of the force.

—

'[b]TheforcesF—[1+mJ s F2~l-3_] F-

_£10Z uoIssas

227 1+ J act at the pomts Al » 2)v'
B0 >4) » C 24 respectwely lf the sum of the moments of the forces about

the origin point = —9 X and the sum of the moments of the forces about the point
D (-2 53) equals — 4 k Find the value of each of { and m

19
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‘_@14

@

@ ﬁ; and F; are two parallel forces act in opposite directions. If F | =6 mnewton »

F, = 8 newton. If the distance between the second force and the resultant equals
15:cm. » then the distance between the two forces equals - cm. '

@0
®15

@5

If AB is a rod in equilibrium horizontally » @ newion

then the distance X = «+-----vveeenne cm. j j

@ 9.5
@ 14.5

Tcm. Scm. - X —A

o

. @45 @newton
(@18 | S

$ In the-cppﬂsite figure :
@ newton @newton

=
y [&]
E v T . o
: -Flz..» ............. newton. .. ) SR @

In the opposite figure :

If the magnitude of the forces is in newton » D S8cm. @ ,

the system is in equilibrium » then

@ 16

5 S | —1  | ;
%3 - _C - @
(d)8
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at its two ends A and B by two vertlcal strings. Where should a welght of magnitude

150 newton be suspended in order that the magnitude of the tension at A is twice the
magnitude of the- tensmn at B?.

21

L10Z UOISSas
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Egypt exam 15! session 2018 on statics

Answer ihe following quesﬁoﬁs : R .

22

A body of weight 36 newton is placed ona rough hor1zonta1 plane If the coefﬁelent of
the static friction between the body and the plane equals —,J,—and a horizontal force acts
on the body trying to move it » then the magnitude of the friction force &+

@14 1]
®15 3
(©]o »12]
@]0 »36]

If a set of forces are in equilibrium » then «--vvvrveeeeee
@ Only the sum of the moments of the forces about any pomt Vanlshes
@ Only the resultant of the forces vanlsh

@ The sum of the moments of the forces about any pomt vanishes and the resultant

of the forces vanish.

@ The resultant of the forces equals the sum of the magnitudes of the forces and the

sum of themoment‘s_ of the forces about any point are not vanishes.




»

@ A »B ,Cand D are four dlfferent points lying on a straight line where :

AB = BC = CD = 30 cm. Two forces of magnitudes 8 » 9 Newton act at the points
- A and D respectively and in the same direction perpendicular to the straight line.
Another two forces of magmtudes 4 »7 Newton act at the points B and C respectlvely

'g;oz uoIsSsas

“in‘the opp031te dlrectlon of the first two forces. Fmd the resultants of these forces and
. the distance between the point of actlon of the resultantand A .

R B S A O T KR B e e E Y V7 e N N S S e B R seosoi

5 S T i

o AB is a rod of length 50 cm. and weighs 20 Newton, acts at its midpoint. The rod can
| rotate easily in a vertical plane about a fixed hinge at its end A. If a couple of moment
250 newton .cm. acts on the rod in a vertical plane. Find the reaction of the hinge and

the inclination angle of the rod to the vertical in the equilibrium position.

23




24

e In the opposite figure :

If F = 16 newton s then the moment of F about A equals

(@320 S
NOICE R -
o S
(@~ 320

e A uniform rod of length 4 metres and welght 50 kg.wt. rests horlzontally ontwo

- supports at its ends. If a Welght of magmtude 20 kg wt. is fixed at 1 metre a part from
one of its ends » find the reaction of the two supports.




e ABCD is a rectangle in which AB =30 cm. » BC =40 cm. forces of magnitudes
15 530 5 15 and 30 dyne act along BA s BC s DC and DA respectively. Prove that
this system is equivalent to a couple and find its moment » then find the two forces

actmg atAand C perpendlcular to AC such that the system is in equlhbnum

PRI R T ASL (R e

T TR

B T R T S T e R PR T R LR T T

%

(-1
()1
(©)-9
O

@ The centre of gravity of a system made up of two masses 3 kg. and 5 kg. the distance
| between them is 8 metres is at a distance of «------o: metres from the first mass.

(@3
(b)4
(©)5
(d)6

‘9?

SR/ € A ff2l e Kt ) walsd] 28
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Answer one of the following items :

[a] If the force F 2] 1 +3] j - k acts at the pointA(l s—1,4) fmd the moment
of the force F about the point B (2 »=3 » 1) 5 then determme the length of the
perpendlcular drawn from the pomt B on the line of action of tlie force F

I

[b] ABCD 1S a trapezmm in Wthh »m (L ABC) = m (/_ BDC) 90° 5 AD // BC »
AB=12cm. -» BC=25cm.and AD =9 cm. “Forces of magmtudes 75 5 F 550
newton act at DA » BA and DB respectively. If the algebraic sum of the moments

of these forces about the point C vanishes » find F and the algebraic sum of the
moments of these forces about the point E such that EEBC > BE =5 cm.

) In the opposite figure : c 24cm.
If ﬁ;// _F_; and act at A » B respectively such that A EBC
yBC =24 cm. sthen AB = vovooon. cm.
. ' R=10N F,=30N

(a)6

12
@18
(d)48

26



Y In the opposite figure : A
ABCD is a wire in which AB = 2 BC =2 CD = 16 cm. |
4 o then the coordlnates Of the centre of gravity of the wire

" about each of BC and BA respectlvely IS omeeeenees

@6 CRECE
OLCED) | | o -

@(4,8)

-3‘|,oz uoissas

Answer one of the following items :

[a] A uniform ladder rests in its final equilibrium with its upper end on a rough
vertical wall and with its lower end on a horizontal rough ground. If the
coefficients of static friction between the ladder and each of the wall and the
ground equals % 31 respectively s find the measure of the angle of inclination

for the ladder to the ground.

end is attached by a string joined to a point at the same horizontal plane passing
through the hinge such that the measure of the angle of inclination for each of

the rod and the string to the horizontal is equal to 6. Prove that the reaction at the

hinge is equal to —ZV cot’ 0 +9

[b] A uniform rod of weight (w) is attached at one of its ends by a hinge and the other

27
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T i the opposite figure :

Abody of weight 48 Newton is placed on a rough

| horizontal plane and the measure of the angle of friction
| between the body and the plane equals 60°. If a force

inclined to the horizontal at an‘angle of measure 30° acts

on the body to make it about to move on the plane » then ~

‘the magnitude of the _fo‘rée equals -+ ooeeoe - newton.

@48
@24
@36
@12

In the opposite figure :

If the system of coplanar forces are equilibrium s then
BC e ieieaien cm.

| @
| (150

()90
(@)8

A body of weig'ht 80 Ne’wtoﬁ is placed on a rough‘ plane inclined to the horizontal at

4 -

_between the body and the plane equals u

-an angle of measure 8 such that.tan ' = 3. and the coefficient of the static frlctlon

If a horizontal force of magnitude 160 hewton acts on the body to make it about to

move upwards the plane » find the value of Mg




@ In the opposite figure : D E C

»ACNBD= {N}

ABCD is a lamina of a uniform thickness and dens1ty in

the ‘form of a rectangle in which AB = 12 cm. » BC = 8. cm.: o N
IfL , E are the midpoints of BC > CD respectlvely ‘

The rectangle NLCE is cut off from the lamma Find the dlstance between the centre
of gravity of the remaining part of the lamina in this case and both AB and AD

If the lamina is suspended freely from A » find the tangent of the inclination angle of
AB to the vertical in the equilibrium position.

A B

81L0Z UOIsSSas

29




Egypt exam 2"9 session 2018 on statics

Angwer &he f@EE@‘wmg questwm :

In ‘ihe @pposne figure -

ABCDEF is a regular hexagon whose side length is ([) 3 ‘ C ® B

three equal forces each of magnitude F act at AB,BC, ® 4 ®)
DC respectively s then the algebraic sum of the moments of D . )A
these forces about the point M (the centre of the hexagon) \ M / :
equals - moment unit. : \ / |

In the opposite figure

F, =" newton » the two forces F and F form a couple f - ®)
' whose moment equals 210 newton.cm. » then L S RRRRI cm. / o/

B _ o o - c /. Lem. - B
.‘30 . ) | | // B
®»f R A
(©)2013 o

@1513

— A A —_ A A — A A .
If the forces F;=2i-4j 5 F,=1-3j F,=-31+7j act at the points
A=151) » B(-253) » C(0,1)respectively » prove that the system of forces

is equivalent to a couple and find its moment.




e In the opposite figure : | y
| ABCD is a square of side length 40 cm. » masses of

* magnitudes 5., 10 and 15 kg. are attached at vertlces
AsBandC respectlvely Another mass of magmtude 20 kg

“is-attached at E the midpoint of CD : ' -

'»Identlfy the dlstance between the centre of grav1ty of the

system and both CB and CD. If the square is freely suspended C
from C » find the measure of the angle which BC makes with
the vertical in the equilibrium position.

g BNy

k

gL0Z UoIssas
S puz‘.

oo length unit.

e If the force F 7] 3 -acts at the point A (—— 3 »0)> then the length of the perpendicular
‘ segment drawn from'thé pomt B (1 y—2)to the line of action of the force F equals

Q@ The centre of gravity of the next system : m, = =1kg.at(l,0) » m,=2kg.at (0 »2)

,m __3kg a[(l ,2)13 ...............

®G)

i%

3
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32

e Answer one of the followmg items :

[a] If the force F 31 1 - 2 j+4 k acts at the pomt A (150 5— 1), find the moment
of the force F about the point B (2 -1 » 3) » then determine the length of the -
perpendlcular segment drawn from the pomt B on the: hne of action of the force F -

- [b] In the opposite figure | : N | | newton , HE\-Nton '
- Prove that the line of action of the resultant of the two. _ : ’ ‘
forces of magnitudes 100 newton and 80\[_2— newton / . . ’]
passes through the point C » then find the magnitude 4525 N rr—t
of the moment of the resultant of the forces about the point A

In the opposite figure :

If the system of coplanar forces are equilibrium

®
5 thenF= oo newton L
(a)9
B

C
@ 18 . 30cm!‘l 60cm.
135
% 7 @ newton

T




-

@e The centre of grav1ty of a system made up of two masses 7 kg. and 11 kg. distant 90 cm. 3
| from each other is dlstant --------------- cm. from the first mass. “
@50 | g
®55 8 |
.@3'5 @ )
@ 45 o
-
&@ Answer one of the following items :
| [a] A uniform rod rests in a vertical plane with its upper end on a smooth vertical wall :

and with its lower end on a horizontal rough ground. If the coefficients of static
friction between the rod and the ground equals % » find the measure of the angle
of inclination for the rod to the ground when it is about to slide.

[b] A uniform rod AB of 60 cm. length and weight 8 newton is hinged at its end A to
a hinge fixed at a vertical wall. A weight of 6 newton is suspended at a point in the
rod distant 40 cm. from the end A. The rod is being kept in a horizontal position
by a light string attached at onc of its two ends with the end B of the rod while
the other end of the string is fixed at a point on the wall distant 80 cm. vertically |
upwards from A. Find the tension in the string and the reaction of the hinge.

saB BB / 0 ¢ (ol - ey — Kaliu) yaksdl 33
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If K » L, are static and kinetic coefficient friction respectively of two bodies touch
each other sthen .- -ovenenn.

Ok

@ There is no relation between them

—

E F are two parallel forces s the magnitude of the first equals 10 kg. wt. , and
the magmtude of thelr resultant (R) equals 16 kg. wt. If the distance between F 'R
equals 12 cm. F and R work i in the same direction then the distance between the

points of action of F1 ’ F equals - cm.
@8

(b)16

@ 20

(d)32

A body of weight 40 newton is placed on a rough plane inclined to the honzontal atan -
angle of measure 30°. If a force F acts on the body in the direction of the line of the
greatest slope of the plane upwards to make it about to move on the plane upwards. If

3
the coefficient of the static fr1ct1on between the body and the plane equals 5 ﬁnd

| ‘the value of F




@IfthetwoforcesF -31—] andF ~—91+3]actatthetwopomtsA(— s 0)

1 and B (1 »2) respectively s find the resultant of the two forces and the coordinates of b

. w
4 its point of effect. | 5
g 2

B -l
; ®
AN

@ A body of weight 40 newton is placed on a rough horizontal plane. If a horizontal force
of mdgmtude 20 newton acts on it to make it about to move then the magmtudc of the,
resulltant reaction force = oo newton

@405
(6)20Vs
©7
OF;

R S AR S

apSeger

5 TR

1

@ F. and F are two parallel forces > where 7 F =6 F and thelr resultant acts at
a pomt at a distance 42 cm. far from the pomt of actlon of F » then the distance
between the line of action of the resultant and F equals oo cm.

(2)78
(b)36
()49
@6

35




S

swexs ;d/(ﬁa

36

/ AB is a uniform rod of length 4 metres and weight 10 kg.wt. rests horizontally on two

supports the first at A and the second is at a distant 1 metre from B

Identify at which point on thetod a ‘weight of magnitude 50 kg wt.should be suspended | "

in order that the magmtudes of the pressure on the two supports are equal

5 ABCisa triangle in which AB=BC =8-cm. > m (£ ABC)=120° , forces of

. magmtudes 12 512 12W/_—Newton act along AB» BC s CA respectlvely

Prove that thls system is equlvalent to a couple anid’ find its mornent




Model examinations

in the booklet form

Answer the following questions :

@ The coefficient of friction between two bodies is determined due to - ST
of touching bodies.

@ form

@ weight

@ volume

@ nature
o

@ In the opposite figure :

A ABC is right-angled at B » forces of magnitudes 8 » 4 and
5 newton act along CA > AB and CB » then the norm of the
sum of moments of the forces about A = -vcvvvvvvee newton.cm. 1

@ 3() B Bem. (5) - C

@ 32
(c)384

@ 7C1r0
\.

(@ 11’1-5: // -IS‘; and they are in opposite direc,tioins s then E = e T

§ R [

@Fl -F, .

Qe Arod is hinged to a vertical wall » X, »Y are the algebraic components to the
reaction of the hinge and if X = 3 newton » Y =4 newton » then the reaction of the

hinge equals ----ooeeveee newton.
()1

()5

()7

@ 12




) The centre of gravity of a system made up of two masses 6 kg.and 9 kg. and the i
distance between them is 10 m.is distant ---.--..... m. from the first mass.

IfF = 2? + M-l/2acts at the point A (4 s~ 2 50) and the moment of F
about the origin point is equal to 2/1\ + 43 + 16/1; sthen { = voionenenes
(2)2

(b)3

()4

(@5

A hght scaled ruler is suspended horlzontally by two vertical strmgs s one of them is
ata scale 10 and the other at the scale 70 > a weight 12 kg.wt is suspended at the scale
25 » then find the tension in each string.
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a AB is a uniform ladder of length 8 metres and of weight 20 kg.wt. rests gt its _end A
1 ona rough horizontal ground and rests at ope of its points C on the edge of a SITIOOth
fence of height4 metres above the ground. Tf the ladder is about to slide Wwhen it

inclines to the horizon with an angle of tangent %‘— > find the CO@f_fiCief“ Of'fﬁCQOH
between the ladder and the ground. S

g )
©

Q.

L2
b

N UNS st et et
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A uniform square lamine of weight 40 gm.wt. is suspended freely from the vertex A
and a weight of 10 gm.wt. is fixed at the vertex B Find the measure of the angle of

inclination of the diagonal AC to the vertical in the equilibrium position.

Answer one of the following items :

[a]lIf F= [ 1+m J act at the pomt A (4 52) and the ‘moment Vector of F about the
origin point is — 22 k and about the point B (13 5 1) is 22 k Find the values of { s m

[b] If F= i -2 j acts at a point A (2 » 3) Find the length of the perpendicular drawn
from B (2 5 1) to the line of action of the force F

) Two parallel forces are in opposite directions » their magnitudes 5 and 8 newton act
at the two points A and B where AB = 24 cm. » then the distance between the point of
the action of the resultant and the second force = -+ cm.

(2)20
()40
(c)60
(d)80

40




@ The opposite figure shows the parallel forces measured
by newton act on a rod AD » if the magnitude of

from A and lies between Aand D
Find : Fandk | ’ o

L

" the resultant is 300 newton and it acts upwards at 40 cm.

®

D U

20'cm.. C

30cm.-

@ ABCD is a square of side length 16 cm. Forces of magni

O S e

along BA » BC » DC » DA res
the norm of its moment equals 480 gm.wt.cm. in the cyc

pectively. If these four for

itudes 40 > F 540 » IF gm.wt. act

ces are equivalent to a couple

lic direction ADCB Find : F

B RIE /1 p (ol - el - Satind) yalsdl 41
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Answer one of the following items :

- is 1nchned at 30° to the horizontal  the body is about to slide down.

“ to make the body about to move upwards.

friction between the stone and the ridge.

[a] A body of weight 30 newton is placed on a rough inclined plane. When the plane

It the inclination of the plane to the horizontal is increased to be 60° calculate the
‘magmtude of the force act on the body and is parallel to the line of greatest slope o

[b] A boy pushes a stone of weight 56 newton' by a horizontal force of magmtude :
42 newton on a ridge » the stone was about to move. Find the coefficient of static

) In the opposite figure :
If the sum of moments of the forces act on the opposite regular hexagon
vanishes about a pomt on the plane such as N sthen NE -

The algebraic measure of the moment of the couple of the forces
shown in the opposite figure measured by newton. m. |
equals ............... B

@ newton

|

@ - 10
@ 10 ) @newton

@50
.

(@)-50 ‘ i .

A

42




@ In the 0pp051te figure :

L

ABCD is a wire of length 32 cm.
in which AB=2BC=2CD =16 cm. v
» then the distance between the centre of grav1ty of the wire

_"andboth BC-and BArespectlvely 1s‘...".'.:..v..._~...' o . . 'B- :
@653 ST '

D@ * | D
()3 55)
@(4,8)

L 1o

@ ABCD is a parallelogram > in which AB=18cm. » BC=20cm. » m(£A)=30°

forces of magnitudes 8 »6 » 8 » 6 newton act along BA » BC » DC and DA respectively.
Prove that this system is equivalent to a couple » then find the norm of its moment
» then find the magnitude of each of the two forces which act at A and D and are

perpendicular to AD and equivalent to the previous system.
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Answer the feﬂewﬁng questﬁengg SRR " o

44

' Two parallel forces » are in the same dlrectlon and of magmtudes 658 N s then the

magnitude of their resultant = --..-...... N
(a)2

(®) 10

@ 14

(d)48

The ratio of the magnitude of the hmltmg static friction to the normal reaction is
called ...............

@ the force of static friction. v
@ the coefficient of static friction.
@ the resultant reaction.

@ the angle of friction.

If the sum of the moments of the forces about A =—the sum of the moments of the.
forces about B 5 then the hne of action of the resultant 1S oo e

@ perpendicular to AB

(b) parallel to AB _

@ passing.through the midpoint of AB
(d) coincide with AB

) The centre of gravity of the followin systemm, =1at(0,0) » m, =1at(3,0)
g 1 2

M, =2at (3 »4)i§ oo
( °0)
®(7 2
©f

29%)

2

@ (2
q
2
4

OO
N’

@0




Two forces form a couple » the magnitude of one of the two forces is 13 newton
and the moment of the couple is 65 newton. cm. » then the perpendicular distance

 between them equals v OO,
(d)845

AD is a non-uniform rod rests on two supports at B and C where AB = BC=CD

, it is found that the rod is about to rotate about B if a weight 5 kg.wt. is suspended
at A and the rod is about to rotate about C if a weight 10 kg.wt. is suspended at D
Find the weight of the rod.

3 ABCD is a square with side length 10 cm. » a force of magnitude 20 newton acts
along AB » then the norm of the moment of this force about the center of the square

45




{ ED In the opposite figure : @nevin rewion

If AB is a light horizontal rod of negligible weight | _ x ’ |
and its length is 30 cm. » O is the midpoint of AB o F 2 e' 660 T
» then the length of CD in case of equilibrium equals -............ cm.\\‘ |

O | . o
(© 1093
@1573

When a weight W is placed on a rough inclined plane at an angle O to the horizontal it is
found that the weight is about to slide down. Prove that the least force along the line of the
greatest slope which makes the weight about to move upwards is equal to 2 W sin 0

) A body of weight 39 newton is placed on a horizontal rough plane and if the tangent
of the angle of friction between the body and the plane equals —%— s the body is pulled

by a force inclines to the horizontal plane with an angle whose sine is fgf- that makes

the body about to move » then the magnitude of the friction force = - v---. newton.

@13
®9
©38
@15

46




@ Three forces F1 7F2 ,F act at the point (2 » 3) 1fF 21+4_] ) E-?—Z}'\

2
0
’ F =-31i 1 + 4 J » then the sum of the moments of these forces about 3
the origin point equals -............. N
A

AB is a uniform ladder of weight (w) kg.wt. rests at its end A on a rough horizontal

il ground and it rests at the end B against a rough vertical wall such that the ladder is in
’Q a vertical plane perpendicular to the wall and it is inclined at the horizontal with an

§1 angle of measure 45° » if the coefficient of friction between the ladder and the ground
1 equals ?7 » then find the coefficient of friction between the ladder and the wall if the
ladder is about to move.

,i
§

4
g
i
4
I

i

S L S G
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(@ ABCD is a square » its side length 10 cm. » forces of magnitudes 4 »9 »4 » 9 newton
act along AB » CB > CD » AD respectively » two other forces act at A and C » the

- magnitude of each is 5 W[E newton in directions BD » DB respeetively prove that the
system is equwalent toa couple and find the norm of its moment. '

Answer one of the following items :

[a] The magnitude of the resultant of two parallel forces is 30 newton and the
magnitude of one of the forces is 50 newton and acts at a distance of 12 cm. from-
~ the resultant find the distance between the lines of action of the two forces 1f the
Known force and the resultant have 0pp031te direction’ _ -

[b] TWO like forces of magnitudes F and 2 Fact at the two pomts A and B If the force.

2 F moves parallel to itself in the direction of AB a distance X cm. s prove that

the resultant of the two forces moves in the same direction a distance % X
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A force of a magmtude 130 newton acts . (37
along the diagonal AB in the cuboid whose ’
dimensions are 3m.>4m.and12m. = . a X #2m. B

3m

- .
L ]
<

@)

Fmd the moment of the force F about pomt D L

®

AB is a uniform rod of length 60 cm. t®

B
and of weight 40 kg.wt. » if the rod rests horizontally 30cm. 1‘001“ 20cm.
on a support at a distance 20 cm. from A and suspended

from the end B by a light string s then R = T = «-veveveoe kg.wt. kg

@40
()30 _
©)10
@20

A

o BB / V¢ (lid = cuk o — Kabiwl) coafedl A0




@ ABCDEQO is a regular hexagon. Forces of magnitudes 10’\/_ 6 510V 3 » 6 newton act

~ along AB DB ,DE s AE respectlvely Prove that the system tends to a couple and
find the magnitude of i { ifs moment. Find also the magmtude and the direction of the -
two forces act along EB AO such that the system. w111 be 1n equlhbnum

18 Answer one of the following items :
| [a] A fine lamina of uniform thickness and density in the form of a circular disc
’ whose centre is the origin point and radius length is 24 cm. » two circular discs the
. centre of one to them is(=2,-12) and radlus 1ength is 4 cm. where the centre of

the other dlSC is (6 9 10) and the radius length is 12 cm are cut off. Flnd the centre
of gravity of the remammg part of the disc. '

[b] A uniform squared lamina of weight (W) is suspended freely from the vertex A

and a weight of ( 411 W) 1s fixed at vertix B. Prove that the tangent of the angle of

inclination of the diagonal AC to the vertical in the equilibrium position is equal to é—

50



Answer the followmg questlons

' Q@ A body of welght 12 newton is placed on a horlzontal rough plane s then the body 1s

pulled by a horizontal force of magnitude 4v—newton which makes the body about
to move » then the measure of the angle of friction between the body and
the plane T e etiiireaneas

.

Q@ If I‘ =(-1535~2)acts at the point(4,-1, 0) 5 then the componant of the moment
of F about z-axis equals oo,

@ |

(b)3

(o1

@ 13

(o Two pdmllel foxces are in oppomtc dxrecllons 'md 01 mdgmludcs 5 and 12 newton o

> then the magnitude of their resullant ----- e N .
@7 |
@ 13
@ 17
(d) 60

e

Qo The centre of gravity of a uniform fine lamina on the shape of triangle ABC where
A(52) 5 B(=150) 5 C(351)isthe point - ccore

(@)1
()50
(©) @252
(d)(313)




&

at the two points A and B where AB = 51 cm. If their resultant acts at the pomt C
X then AC E- IR ' Cm : :

(a)12 |
' b2t
()27
(d)30

IfpL 5> W, are static and kinetic coefficient friction respectively of two bodies touch
each Other 9 then ...............

@psz}lk
®M, <My
©OM> My

@ There’s no relation between them.

A uniform ladder of weight 16 kg.wt. and of length (2 f) m. rests with one of its two
ends against a smooth vertical wall and with the other end on a rough horizontal
ground such that it lies on a vertical plane perpendicular to the wall and inclined to
the horizontal with an angle of measure 45° » if the coefficient of friction between the
ladder and the ground equals 0.75 » then determine the horizontal force acting at the
lower end of the ladder so that the motion is about to begm a way from the wall.
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@ Answer one of the Jollowing items :

[a] Two parallel forces of the same dlrectlons act at the two points A and B where
"~ AB =40 cm. » if the magnitude of their resultant 25 gm.wt. and acts at the pomt _
€e AB where AC=16cm. Fmd the magmtude of the smallest force

[b] ABC isa nght-angled tnangle at B in which AB = 6 cm. “ BC 8 cm o

, the force F acts in the plang of the triangle such that p A pB =60 newton cm. »
M = - 60 newton.cm. Find the magnitude of F and determine its line of action.

@(-3,~4,-3)
@(3,4,3)
,@(3,-4,—3)
@(-—3 v4 4 3)

‘_ @ In the opposite figure : @ncwton
Find the algebraic measure

of the moment of the
force 300 newton about
the point O (0 5 0)

&
h
i
@
:
&
2
¥
4
b
i
i
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Abody of weight 3 newton is placed on a plane inclined at 30° to the horizontal and the
coefficient of static friction between the weight and the plane is %— » A force of magnitude

- 2 newton is acting on the body upwards along the line of the greatest slope. Given that

| the body 1s at rest » find the force of fnctlon and i mvestlgate whether or not the motlon is
o about to begin. ' -

“A uniform rod of length 180 cm. and weight 60 newton is suspénded in a horizontal -

position at its two ends A and B by two vertical strings s then a body of welght
150 newton is suspended at the point C on the rod if the magnitude of the tension in
the string at A is twice the magnitude of the tension in the string at B Find : AC

If the vector of the resultant of a set of forces is R and the vector of sum

of the moments of the forces about one point in their plane is M » then the condition
of equilibrium of a set of coplanar forces is ..............




(@ ABC s an equllateral triangle of side length 8 cm. a force of magnitude 15 newton acts
at BC » then the norm of the moment of thls force about the point A equals ---wv---..

(@403

OL N

NOLUER
@ 120

(@ In the opposite figure : YU
Three masses m 54 m > 5 m » then the centre of gravity of

the system lies on the point ..............

® (0 »

—_—h W B

[\_) USRS PR —y
-
[y
w Ol\] Ol\) olo
R T

~

®(3
©f
@ (%o

"t

o~
LS

AN

Q@ ABC is a fine lamina of uniform thickness and density in the form of a right-angled
triangle at B wherc AB=12cm. » BC=20cm.and X »Y and Z are the midpoints
of AB » BC and CA respectively. The triangle CYZ is cut off and coincided with the
triangle YBX if the system is freely suspended from point B. Find the tangent of the

“angle of inclination of E(-f-to the vertical in the equilibrium position.
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{ m Answer one of the following items :

[a] ABCD is a rectangle in which AB = 120 cm. s BC =50 cm. » forces of magnitudes
50 510 5 50 5 10 newton act along AB, CB ,CD » AD respectlvely find two forces

| . actatBandD perpendlcular to BD such that the system is in equilibrium.

| DlForces =23 -47 F=1 -3} , F,=-3i+7] |

act at the points A(~151) » B(=253) » C(0>,1) respectively prove that |
this system is equivalent to a couple and find 1ts moment norm.

@ .

(@) ABC is a triangle in which AB = AC = 13 cm. » BC = 24 cm. forces of magnitudes

39 572 39 newton act along AB s BC s CA respectiirely prove that the system is |
equivalent to a couple and find the norm of its moment.




B Two parallel forces are in opposite directions » the magnitude of one of them is 7 newton -

“and the magnitude of their resultant is 10 newton » then the magnitude of the other

force I newton .

©

A body of weight 1 newton is placed on a horizontal rough plane » the coefficient of friction

between it and the body is’y 3 » then the resultant reaction force &+

@l 1)
®l 2
©112)
oy

sthen they are ...........
AN — A AN
@F1=2i——3j » F,=41-6]
. A A e A A
@F1=2i—-3j » F,=-4i+6]
v A A L A A
@F1=2i—~3j » F,=6i-4]

@F=2i-3] » F,=-61+4]

B The two forces acting on the steering wheel of a car and producing the rotation of the

steering wheel form ...............

@ a friction.

(b) an equilibrium.

(¢)a couple.

@ a perpendicular force on the steering wheel.

SsB RIS / Ap (bl - ey - Kstul) yelsdl - 57
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The following figures represent a door attached with a hinge at A If a force F acts on
the door » in which of the following figures the force F has the greatest moment
about A ? ' | '

a— ) g — a B ¢ N— )

FTo5 570N

® ®

The centre of gravity of the following system is at ............... Y/ c
[ Mass 4 mg. 5 mg. 3 mg. 1
L Position at A at B at C I

@ (653 13) / x
) (65613)

©@s-313)
@0-513)

e A A -
If the force F =31 —4 j acts at the point A (3 »— 1) » then the length of the perpendicular
drawn from the point B (8 5~ 4) to the line of action of this force equals ...............

@2
®3
©4
@2.2

If a body is placed on an inclined rough plane with an angle of measure sin”! (—%)
and it is about to move under the action of its weight » then the coefficient of static

friction between the body and the plane = -
@) S

13
®) 2

12

12

13

12
Ohks




Answer one of the following items :

[a] The magmtudes of the two parallel forces F 5 36 newton and their resultant of
magrnitude 84 newton and acts in opposite direction of second force and at a dlstance
30 cm. from it find the distance between the two.lines of action of the two forces.

[b] A 240 kg-,'.weight is placed"on_ a horizontal réugh plane and is pulled by a string which
, makes an angle of 30° with horizontal. If the coefficient of static friction i50.3 )
Calculate correct to two decimal places » the tension that makes the motion about to begin.

\; .
@ In the opposite figure : (13) newton

The algebraic measure of the moment of the couple of ‘

set of forces which act on the rod AB measured by unitof |y sem. € 9em. B
A &) t]

newton. cm. equals ...

@ B 138 . . '. ) QD ntwlon . . C]) nc:vl(ﬁ\
OB .
OF.

@ 138
N

@ A uniform ladder of weight 15 kg. wt. and length (2 {) m. rests with one of its two
ends on a rough horizontal ground and with the other end on a smooth vertical wall

such that the ladder lies on a vertical plane perpendicular to the wall and it is about
to slide when the measure of the inclination angle to the horizontal 45° » find the
coefficient of friction between the ladder and the ground.
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Answer one of the following items :

[a] Afine lamina of a uniform density bounded by the triangle ABC in which AB = BC =9 cm.
»m (£ B) = 90° If the triangle ABM where M is the centre of gravity of the lamina
.1s cut off and the remaining part is freely suspended from point B » find the tangent o
of the angle of 1nclmat10n of BC to the Vertlcal in the equlhbnum posmon e

:«' ' [b] ABCD is a square of 31de length 4 cm. The masses 6 » 443 and 2 gm: are:
; attached atA>B ,Cand D respectwely Another mass of magnitude 10 gm. is

attached at the mldpomt of AB 1dent1fy the distance between the centre of gravity
of the system and both CD and CB

) AB is a uniform rod of length 60 cm. and of weight 30 newton » it is suspended in a
horizontal position at its two ends by two vertical strings and carries two weights one
of them is 10 newton » at a distant 10 cm. from the end A and the other 20 newton at
20 cm. distant from the end B » find the tension in each string.

60



@ In the opposite figure : © ®
AB is a light rod of length 40 cm. If therod isin | l oem. zm?%\ toom.
equlhbnum under the effect of the four forces B DXy C

findthevalucofF' S - | o . @

@ A body of weight 38 kg. wt. is about to move under its own weight when placed on
a rough plane which is inclined to the horizontal with an angle whose tangent is 7}:
If the body is placed on a horizontal plane which is as rough as the inclined plane and
is acted on it by an upward pull force in a direction inclined to the horizontal with an

angle whose tan is %— so that the motion is about to begin. Find the magnitude of this

force and the normal reaction.

If the mass 5 kg. acts at the point (2 »— 1) and the mass 7 kg. acts at the point (1 »2)
, then the centre of gravity of the two masses acts at the point ..............

@ (17> %)
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In the opposite figure :
A force of magnitude 2012 N.acts at point A

* Find the moment of_i5 about O

ABCD is a square of side length 3cm. Forces of magnitudes 10 5 15 510 » 15 newton

act along AB,CB, CD AD respectwely also two equal forces of magnitude 5 W/——newton
act on the two points A » Cin the two directions BD ,DB respectlvely find the two forces
acting at B and D parallels AC such that the system is in equilibrium.




-

| Answer the followmg questlons :

@ The resultant reaction is the resultant of DR

@ the weight of the body and the normal reaction.

@ the weight of the body and limiting static friction force.
@ the normal reaction and limiting static friction force.

@ the kinetic friction force and the weight of the body.

.

@ If a force F= 2 1 -—j +5 k acts at the point A (1 »0 »—3) » then the moment of F
about the pomt B which its position vector is j +3 kequals ...............

2i~17]+k

<)~111+k
O-~Hl-17j+k
@»llAi~l7j

A

@ Answer one of the following items :
[a] The resultant of two parallel forces is 40 ncwlon sone of thc two forces ()0 newton

between the two forces 1f the glven forcc and the rcsultﬁnt act in the'same direction.

[b] If the force F= k 1 + m 3 -2 k acts at point A whose posltlon vector with rcspect to

the origin point is T= (3 » 1 » 1) if the two components of the moment of F about
X and y-axes are — 1 and — 8 respectively find the value of each of k and m.

and acts at adistance 24 cm. far from the action line oi thc rcsullant I*md the dlstancc B

63




e

A body hes under the action of the forces F =27-a _] » F, = =51 +27 ]

’ F = b 1—5] J 9 if the body is in equlhbnum sthen (@ sb) = cooovveennn.

._-@(3,7) 4
()37,
©6s-n
(@ E35-7)

e

A T o I e e

In the opposite figure : _
The algebraic measure of the moment of the couple equals

............... newton. cm. newmn
@ — 7000
(b)~350072
(c) 35001 2
@ 7000

c——

F, and F, are two parallel forces where 3 E =2 F, and their resultant acts at a point

at a distance 15 cm. far from the point of action of ?; » then the distance between
the line of action of the resultant and Fo= cm.
(2)8

| ®o
e
| @25 |

f the norm of the moment of a couple is 24 newton. m. and the arm length of the
moment of the couple is 3 m.  then the magnitude of one of its two forces

equals ........... -« pewton.
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€D AB is a ruler of length 100 cm. and of weight (w) newton actmg at its midpoint » it is

suspended in a horlzontal position by two vertical strings from its ends At what point

s |1opon

" of the ruler a we1ght of (5 w) newton should be suspended so that the tensmn of one
of the two strings twice the tension of the other string. o

9 A umioxm rod rests w1th its upper end a agamst a bmooth VC!‘th’ll W’l“ and its lower end
on a horizontal plane » the coefficient of friction between it and the rod equals L find the
tangent of the angle which the rod makes with the horizontal when it 1s about to shde

b B /8 p (ol - culy ~ Katiul) yalsdll 65




A uniform fine lamina is in the form of a rectangle in which AB =18 cm. s BC =24 cm. ’
» the A ABE is separated where E is the midpoint of AD » then the remaining part is |
suspended freely from C find the tangent of the angle of inclination of CB to the vertical

| inthe equilibrium position.

./ Abody is placed on a rough plane which is inclined to the horizontal with an angle
| of measure 6 , the measure of the angle of friction is A » then the body is still in
~ equilibrium if and only if -............ ' ' . :

NOIES

ABCD is a rhombus of side length 12 cm. s m (£ A) =60°  forces of magnitudes

1156 55 57 newton act along BA » BC , DC , DB respectively » then the sum
of algebraic magnitudes of the moments of these forces about A
equals ............... newton.cm.

@) 1293
() 2413
(©)3613
(@)4813

AN
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ABCDE is a regular pentagon of sidé length 15 cm. Forces each of magnitude
10 kg.wt. act along AB » BC » CD > DE and EA respectively. Prove that the system
" is equivalent to a couple and find the magnitude of its moment. -

& wpom

AB is a rod of length 50 cm. and of weight 20 newton acting at its midpoint.

It can rotate in a vertical plane about a fixed hinge at itsend A » a couple of measure
moment 250 newton. cm. acts in the vertical plane. Find the inclination angle of the
rod to the vertical in the equilibrium position.
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@ AB is a non uniform rod of length 30 cm. , rests horizontally on two supports at C

and D where AC = CD = DB. If a weight of magnitude 6 kg.wt. is suspended at A

» then the rod is about to rotate about C. and if a weight 9 kg.wt. is suspended at B

1 »then the rod is about to rotate about D. Find the distance between the point of actlon
1 of the welght of the rod and the end A ‘

(€13 In the opposite figure : Yl
A uniform fine circular lamina of radius length 30 cm.
a circular disc of radius length 10 cm. is removed B m X
» and its centre is at a distance 20 cm. from the centre 0 M, .
of the lamina » then the centre of gravity of the remaining part \U
is at a distance «+voeeeeees cm. from the centre of gravity of the origianl disc,

@1.5_
©)2
©25
@3




In the 0pp051te figure :
L@ - newton

The algebralc measure of the moment
of the force 100 newton ‘
about (O) SRITRILE newton m.

-;‘100\/-._
1 (®200 -
(©)20012
(@) 4002

g
(@ Answer one of the following items :
S

[a] A body of weight (w) is placed on a rough inclined plane makes an angle of sine 3

with the horizontal. The body is attached by a horizontal force of magnitude
22 newtons lies in the vertical plane which passes through the line of the greatest
slope makes the body is about to move upwards the plane » if the static coefficient
friction between the body and the plane is —%— » then find the magnitude of the
weight (w).

[b] A body of weight 27 kg.wt. is placed on a horizontal rough plane » glvcn that
the coefficient of static friction between the body and the plane is = » find the
magnitude of the force parallel to the plane which makes the body about to begin

~motion.-
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If the force F= 4 i—3] _] acts at the pomt 2 s 3) ’ then the vector moment of thls force
with respect to the point (-1 » 2) equals -------- e

_

Two parallel forces of magnitudes 4 » 6 newton act in two opposite directions and
the distance between their lines of action is 20 cm. > then the point of action of the
resultant is at distance - '

@ 40 c¢m. from the first force.
@ 40 cm. from the second force.
@ 30 cm. from the first force.
@ 60 cm. from the second force.

‘ ‘_The angle of frlctlon is the 1ncluded angle between SRR

- (&) resultant reaction and hmltmg static friction;
@ resultant reaction and perpendicular reaction..
(¢) resultant reaction and weight of the body.

@ perpendicular reaction and force of kinetic friction.

e

If a rod rests at one of its ends on a rough plane s then the direction of the reaction of
the p]ane ...............

() is perpendicular to the plane.
(b) is parallel to the plane. | |
@ is unknown. . | . 1
@ makes an angle of measure 45° with the plane. |




ABCD is a fine uniform lamina in the shape of rectangle » its weight 4800 gm.wt.
,AB=6cm. > BC =8 cm.A weight 1200 gm.wt. is placed at the vertex B>
determine the centre of gravity of the system and if the system is suspended freely -
from the vertex C » find in the equilibrium position the tangent of the angle of -

g 12Pow

i_nclinatib_n. of CB to the vertical.

% The magnitude of the moment of the couple of the system 200newton

of forces shown in the opposite figure in newton. m

equals ............... ‘ : T m.

e LS
160cm.
-

@ 464 (éoo>ncw101\

If the force of limiting friction force 60 newton and coefficient of static friction is
0.75 » then magnitude of the resultant reaction equals - newton.

()60
(b) 80
(c) 100
(d)200

AN .
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Answer one of the Jollowing items :

i
:‘ §. [a] The magnitude of the smaller one of two parallel forces is 60 newton acts at -
1 a’ ‘ - theend A of a light rod AB. While the larger one acts at the other end B. If the -
- | ..~ magnitude of their resultant is 20 newton and its line of actiori is ata dlstance of
| } ' 120 cm. from the end B. What is the length of the rod AB ? '

[b] A uniform rod of length 80 cm. and of weight 3 kg.wt. is suspended at its two -
~endsina horlzontal position by two vertical strings » the max1mum ‘ténsion in any
“of them is § kg.wt. Find the positions of the point at which a mass 4 kg. can be
suspended without cutting any of the two strings.

A uniform ladder of weight 32 kg.wt. and of length (2 (7) rests in a vertical plane with one

it - of the ladder to the floor i 45° and the magmtude of the smallest honzontal force act1ng at
| 'the lower end of the ladder so that the motion is about to begin ¢ away from the wall equals
g 4 kgwt. Find the coeffi01ent of fI‘lC'[lOIl between the ladder and floor. -

end against a smooth wall and the other end on a rough horizontal floor. and the 1nchnat10n
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The magnitude of the couple moment of the shown system
of forces in the opposite figure in newton. cm. equals -------------- _

@375\f_ o | R
@1001]__ . . ’ . ’ | . C'- @5);cwmn .B . \
@‘ 150,\/—_ . ’ . : : -+ j0cm. — - T

@

F\

In the opposite figure :

If the moment of the force F about "O" equals the moment
of the force 50 newton about "O" sthen F = ooiooveene newton.

(@)5013
2573
© 12513
(@) 50

?

Two parallel forces of magnitudes F, » F, act in the same direction at the two points

A and B respectively. If the force F, moves parallel to itself a distance = X on the ray

F,
X in the same.

AB prove that their resultant moves a distance equals F+F
. . . : , , 4+
direction of moving.

SSB TG / Ve p (bl - exys — Ksbul) yalsdl 73




A thin uniform wire is formed as a right-angled triangle at B in which
AB=3cm. 5 BC=4cm.,then the distance between centre of gravity of the

- z
Find the sum of moments .-
s/

of the forces about O %?/ ! (15)newton

gl .0 |7

(SR

o,

X
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) If R is the resultant of the two parallel forces 30 » F and R = 10 newton

@ F=20 newton and act in opp051te dlrectlon of the force 30 newton.
F=20 newton and act in'the same dlrectlon of the force 30 newton
@ F =40 newton and act in opp031te dlrectlon of the resultant.

@ F = 40 newton and act in the same direction of the force 30 newton.

9 Jopo

9 Answer one of the following items :

[a] A body of weight 25 kgwt. is placed on a rough inclined plane and is acted on by a force
P along the line of the greatest slope towards the top of the plane. Given that the motion
is about to begin upwards when P = 15 kgwt. » and it is about to begin downwards when

P = 10 kgwt. » find the angle of inclination of the plane to the horizontal.

[b] A body of weight W newton is placed on a horizontal rough plane where the
measure of the angle of friction is A » the body is pulled by a force making an angle
of measure 2 A with the horizontal upwards » it makes the body about to begin
motion. Prove that the magnitude of this force is W tan A |
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AB is atod of length 100 cm. and of weight 3 kg.wt. acting at its midpoint. It can
rotate in a vertical plane about a fixed hinge at its erid A » a couple of magnitude
moment 75 kg.wt. cm. acts in the vertical plane. Find the reaction of the hinge and the
inclination angle Qf the rod to th_é vertical in the equilibrium position.

€) ABCD is a rectangle in which AB=9cm. » BC=24cm. » X and Y are the
midpoints of BC and AD respectively s the forces of magnitudes 27 5 36 » 45 newton

act along AB » BX 5> XA respectively. Find the two forces acting along BY » DX to

@)
e ng

make the system in equilibrium.

76



m‘ ,
B - -

-

. Answer the followmg questmns S

Qe Two parallel forces have the same dlrectlons » one of them is thce the other and the
-magnitude of their resultant equals 24 newton » then the magnitude of the great force in

newton e
(a)8

(b) 12

(c) 16

O

.

Qe If the sum of moments of system of forces about A = sum of moments of the same
system about B » then the line of action of the resultant -

() is perpendicular to AB

@ is parallel to AB |

() bisects AB

(d) is coincident on AB

\. : ;
, Qe Alg,ebraxe measure of the moment of the couple of the forces {12]newton
shown in the opposxte ﬁgure in the unit of newton cm. = e P T HtE
, (8 E (8)
@ 96 ‘ ‘ , : newton < newton
' § ot

@_ 16 Liww I()cm.»m-«»A

@ 16 {\12LL)newton
@ 96

AN

(0 F, and F, are two parallel forces acting at A » B respectively where F, = 30 kg.wt.
»F, > F, and their resultant R of magnitude 10 kg.wt. and acts at C where BC =90 cm.

sthen AB = oivveeeene

@ 30 cm.
@ 45 cm.
@ 60 cm.
@ 120 cm.
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L 1spow ‘

Force of magnitude 10 newton acts on AB where A 257 s B(5+3),thenthe
algebraic measure of its moment about the origin = -

(a)58

1 (©-58

@-68

A sB » C D are four collinear points such that AB =2 BC = CD = 40 cm. parallel
forces of magnitudes 20 530 » F, s F, act at the points A » B » C » D respectively such
that the two forces 20 » F, act in one direction and opposite to the two forces 30 » F,

and their resultant is 20 newton act in direction of F | and its line of action bisects AD
Find F1 ’ F2

If E > _15; are two forces form -a couple acting at the two points A(1 1) » B(-=152)

respectively where _15; = 2/i\ +5 3\ » then the moment of the couple equals -+

(@)-12k

A

@~k

A

©F
@121{




: .have a value less than =

A uniform rod of weight w » rests in a vertical plane with one end against a smooth
wall and the other end on a rough horizontal floor. If the inclination of the rod to the

floor is 45° » prove that the coefflcnent of frlctlon between the rod and the ﬂoor cannot
1 - : .
2

" If the coefflc1ent of friction i 1s equal to. i » find the horizontal force-acting at the loWer
.end of the rod so that the motion is about to begin towards the wall.

[ 1°PonN
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The distance between centre of gravity of a uniform thin lamina in the shape of an

equilateral triangle whose side length is 12 cm. and one of the vertices of this
triangle-equals oo cm. |

) ®4 g | T
| ©6
@m/g

Llapbw

The opposite figure illustrates the force

F needed to remove a nail at B

If the magnitude of the moment of the force about
point A needed to remove the nail

is equal to 200 newtons. cm.

Find the magnitude of the force F

Abody of weight 10 kg.wt. is placed on a rough horizontal plane. If the coefficient of

‘static friction between the body and the plane is —}1- and a horizontal force of magnitude
2 kg.wt. act on it and if the magnitude of friction force is F » then «+vovn..

(2)F <2 kg.wt.

@ F =2 kg.wt.

(c)2<F<25kgwt.

@ F=2.5kg.wt.
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Q@ ABC is a triangle in which AB=7 cm. » BC=8cm. > m(ZABC)=120°,

. Forces of magnitudes 17.5 » 20 » 32.5 newton act along AB » BC » CA respectlvely
Show that the system of these forces is equivalent to a couple » then find the
magmtude of 1ts moment. '

w4 I2poIN -

Answer one of the following items :

[a] A body of weight 2\/—57 kgwt. is placed on a rough horizontal plane. Two forces of
magnitudes 4 and 6 kg.wt. including between them an angle of measure 60° acted on
the body » the two forces are horizontal and lying in the same horizontal plane with
“the body If the body became about to move. Find the coefficient of the static f rlctlon

[b] A body of mass 10 kg. is placed on a rough plane inclined to the horizontal thh
“an‘angle of measure 30° » the body becomes about to slide down. Find the force
parallel to the plane which makes the body about to move upwards the plane.

AR B /AN A lit K (€t ) eadedl 7
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@%@% in the spposite

82

If the moment of the force F = 3/1\ +f~ 2 12 about the point A is nl\/-IZ: —3?««? -5 12
s then the length of the perpendlcular from thlS pomt to the line of action of the

force equals ............ ... length unit.

o

®70

O
@ 1075

A uniform rod AB of length 140 cm. and weight 16 newton is suspended by two vertical

strings from its terminals » find the distance from A at which a weight of 14 newton can be
suspended from one point on the rod to make the tension at A is twice the tension at B

ABisa umform rod of length 40 cm. and of Welght |
50 gm.wt. it can rotate easily in a-vertical pl_ane about a hinge A

at the end A. When the rod was in vertical position »a couple. PNy : 200 gm.wi.cm.
of algebraic measure of moment = SOQ gm.wt. cm. acts on the ‘ ‘“ ,

rod where the couple acts in the same vertical plane passing , ; 0%

through the rod. Find in equilibrium position the measure of (50) ‘B

the angle with which the rod inclines to the vertical.




AL

A
' and thickness such that AB = 4 cm. » BC =12 cm. 1
,m (£ B) =90° If the wire is suspended freely fromB
' B

_.@9

@ The opposite figure represents a wire of a uniform density

4cm

12cm.

s then the tangent of the angle of mclmatlon of BC to

the vertlcal in the equ111br1um position is ..............

®3
oF;
()3

@ Answer one of the following items :

[a] Fine lamina of uniform thickness and densny in the form of rectangle ABCD »
where AB = 12cm. » BC =16 cm. » E is the intersection point of its diagonals

AC » BD. The triangle AED is removed and placed on A BEC » find the centre of
gravity of the lamina in this case with respect to the point C
[b] Where does the centre of gravity of the following system of 3 distributed masses lie ?

m, =1 kg. at G, ©-0) » my=1kg.atG,(3,0) > m3=2kg. at G3 354

Lrovon




Answer the follewmg questmns

84

If F (- 1 3, 2) acts on the point (4 s—150) then the component of the

‘moment of F about the z-axis equals --------- '

(a)-8
()3

Two parallel forces F, » F, » magnitude of their resultant 70 newton and magnitude of
the first force 50 newton and its line of action at a distance 30 cm. from the line of
action of the resultant. Determine magmtude and direction of the line of action of

—

F, 1f F1 and R have the same direction.

The centre of gravity of the following system is - % A
D
{ Mass 20 gm. 30 gm. 10 gm. 40 gm. l - .
[ Position atA at B at C atD J s §
@ >
Ml ]

®) (754 ) - o C S
(©)G+6)
@(6,5)




", A A i
(@ If the two forces Fy=4i—-aj » F2=2b/i\+53\formacouple sthen2a+b=-eeee

.

@-12

@e In the opposite figure :

AN

The norm of the moment of the force whose
magnitude is 12 newton with respect to the point

"O" equals o newton. cm.

(a) 30
(b) 60
(c) 90
(d) 190

Q@ Two parallel forces 20 > F newton » if the magnitude of their u,sullam is 35 newton and |

(N

the distance between line of action of the given force and the resultant equals 15 cm. and
the given force and resultant acting in opposite directions » then the distance between the

point of action of the force F and point of action of the resultant cquals --------------

“—6—()— cm.

11

105

@ —= cm.
T
160

— Cm.
11

225
@ "'“1“1‘“‘ cm.

Qe ABCD is a square whose diagonals intersect at M » forces of magnitudes

6 »F 5k »3 newton in the directions AB » CB » CD » AD respectively if the algebraic
sum of the moment of these forces about each of B and M is vanished

sthen F— K=o newton.

@3 -
(b)6

(o) 12

(@)9
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A uniform ladder of weight 20 kg.wt. rests in a rough horizontal ground with one of its
ends and the other end on a smooth vertical wall. The ladder is being kept in a-vertical i
| plane and inclined at 60° to the honzontal If it 1s known that the coefflclent of friction

between the ladder and the ground equals L Prove that the maximum dlstance a g1rl
293 -

1 'of welght 60 kg.wt. can ascend- up the ladder is. eqnal to half the length of the ladder. .

ABCD is a rectangle in which AB=8cm. » BC=12cm. »E »F are the midpoints of
BC and AD respectlvely » forces of magnitudes 24 536 ,30 » 18 newton act at AB

) BC s CF » FA respectlvely find the two forees actlng at EA 5 FC to make the system
| in equ111br1um .
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If a body of weight (w) is placed on a rough inclined plane to the horizontal at an angle

] of measure 8 » a force of magnitude (w) acted on the body in the line of the greatest
1 - slope upward to make the body about to move » then M+ tan @ = o

(a)secd = . - T S .
s
(d)cos ©

- 8 _|épow

, A uniform thin lamina ABCD in the shape of isosceles trapeziume in which
AB/DC > AB=2BC=20cm. > CD =8 cm. determine the centre of gravity of

the lamina. » then if the lamina is placed vertically to make its edge CD coincide to

a horizontal table. Prove that the greatest weight can be suspended from the vertex A to

make the lamina about to rotate = —%— weight of the lamina.
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Answer one of the following items :

[a] A uniform thin lamina in the shape of isosceles triangle ABC in Wthh AB=AC,
AD 1s the helght of the tnangle where AD =45 5 a straight line is drawn parallel to
BC and passmg through the centre of gravity of the lamina to intersect AB 5 AC at _
the pomts E > F respectlvely Prove that centre of gravity of the quadnlateral EBCF

' hes on AD and at 4 distance 7 cm. from the pomt D -

[b] A uniform rod AC of the length 15 {is. ‘bent from point B where AB = 5 f such that
“m (L ABC) = 90° and the rod is suspended freely from end A. Prove that BC is
inclined at an angle of 6 where tan 9 = g to the horizontal.

AB isa un1form rod of length 120 cm. and weight 600 gm.wt is suspended i 1n horizontal

position by two vertical strings at the two points C » D on the rod where AC =25 cm. . -

» BD =35 cm. and a weight F is suspended at the point E on it where AE =30 cm. and the
tension in the string at C is twice the tension in the string at D find F




. Answer one of the following items :

[a] A body of weight 38 newton is placed on a horizontal rough plane and the tangent §' |
of the friction force angle between the body and the plane is Zlf s the body is ?”
pulled by a force make an angle with the horizontal of sme equals % to make the
body is about to move find the magmtude of the resultant react1on ' o \ .

[b] AB is arod of length 50 cm. and weight 20° newton acts in its midpoint » is movmg
in a vertical plane about a hinge at A. A cuple magnitude of its moment is 250
newton cm. acts in the rod in a vertical plane » find the reaction of the hinge and
measure of the inclination angle with vertical in the equilibrium position.

@ If'fi:// F; y ﬁ ~3i 43\ 5 | f“:;ll =10 force unit 5 then lf; can_be

, 400)newton
forces shown in the opposite figure in newton. m ’ ) ,
m.——s
equals ............... :\ A)\ nc\zt(:rl# } E
150 D —ﬁo 5m>
S > Bl
b 650 ‘HCWtOD

C 800 ncwton

SSBRE /Y p (ol - culp — Ksbul) yalsd! 89




&

The force F = 6\/ 13 newton and F2 =‘\/ 61 newton

in the direction of Kﬁ

‘and AC as shown in the opposite figure.

- | - Find the sum of the moments
| of the forces about_poinfo A

‘.‘A 20
) In the opposite Hgure A

ABCD is a wire of length 32 cm. in which AB = 2 BC=2CD=16 cm.
» then the distance between the centre of gravity

of the wire and both BC and BA respectively is -+

@ (3-3) e
@ 4-4)
@ (355)

(458)
N

@

nett

RS-
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Answer the lollowmg queetlons T

| @ A body of welght 12 newton is placed on a rough plane mclmed to the hor1zontal by an
angle of measure 60° if the coefficient of the static friction between the body and

the plane = —V;- ’ then the body ...............

() remained at rest on the plane.
(b) can't be at rest on the plane.
(<) is about to move upward the plane.

@ is about to move downward the plane.

ABC is an equilateral triangle whose side length is 20 cm. » forces of magnitudes
1 52 »3 newton acted in the directions AB,BC » AC respectively s then the sum of moments

of the forces about the point of concurrence of its medians = - N.cm.

Two parallel forces have the same direction » of magnitudes F, s F, Newton

If Fl : F2 =1 : 2 and their resultant = 15 néWton s then F2 - F1 I e newton.

(@5
(®)7-5
@10
@15

If the magnitude of the moment of a couple is 30 newton. m and the length of its arm is

5 m. » then the magnitude of one of its forces in newton = oo
@6

(b)25

(©)35

(d)10
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P ABCD is right trapezeum at B 5 AD//BC , AB= 9cm. > AD=12cm.

s BC =24 cm. » the point E is the midpoint of BC , forces of magnitudes 27 572 ,45

» 36 newton acted on AB , BC , CD , DA respectively s find magnitude of each of the

two forces have to be act on EA and DC to make the system in equiljbrium.

The two parallel forces F = 2 1- 3 _] and F are actmg at A (1 5 3) and B 4,9
respectlvely s if their resultant is actmg atC (3, ’7) P then F sl '

A 3/\

@i- 5]
@~—4i+6j
©)4i-6j

@4?+63\
g

@ 75°
—

f the coefficient of static friction between a body and a plane is 2 sin 30° , then the
measure of the angle of friction = ---ocovev-...

@) 30°
(©)45°
@ 60°




g@ Ifthelﬁofactionof—ﬁ//ﬁ 5 .M;=15§
| . ythen Mp= e

L ®-5k

| @30k

L

e

AT

s m iy

go AB is a non uniform rod of length 70 cm. rests at its end Bon a horizontal ground

and at its end A on a vertical wall. If the coefficients of the static friction between the

rod and each of the ground and wall are —12—- > —,i,—
slide when the angle of its inclination with measure 45° , find the distance between

respectively » the rod was about to

the end B and the centre of gravity knowing that the rod lies in a horizontal plane
perpendicular to the intersection line between wall and ground.

L

@ newton
@ newton I

@ If AD is an equilibrium rod under the effect of

the shown system of forces in the opposite figure and
if AB =8 cm.sBC=20cm. sCD=12cm.

» then sin 0 = -

()04
()05
(©)06
(d)0.8

D C/@(cm. B8cm.

l 12cm. 0 A

(8@ newton

@@ newton
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Answer one of the following items :

[a] AB is non uniform rod of length 70 cm. and weight 4.5 kg. wt rests in horlzontal
_position on two smooth supports at C ».D where AC = 12 c¢m. s BD= 14 cm,
It found that if a weight 6 kg.wt. suspended from-the end A , » then.the rod is about
to rotate. Find the distance between the centre of grawty and the point C

[b] A body of welght 20 newton is placed on honzontal rough plane s the coefﬁclent

of the static friction between the body and the plane = 1 find the;force that inclined
to the horizontal by an angle of measure 30° to make the body about to move.

_ﬁ—m___m..__mmﬁ.__h_‘,__ e e

T T e e
S J e e e

. _ﬁ__n_h_.“__ﬁ:__m_’ﬁﬂﬁm_m__.ﬁ___-_.M_,_h_.__n__*mmwmﬁ_m.._._hﬁ_._

A force F act at the point A (— 3., 2) s if its .moment with respect to each of
| B@LD C(-1; 2 equals 28 ks then F SRR .
) In the opposite figure : (30) newton
If 30 » F newton are the magnitudes of two parallel (’;\\ A |
I3
forces their resultant is R » then find the value of X ! N -
—— S S
v B
S L :
R)= 8 newton *.
UV e — ) ’\Ij‘ /*




A uniform rod of length 140 cm. and weight 6 kg.wt. act on its midpoint can be rotate

easily about a horizontal fixed nail passing through a small hole in the rod at the point C
~ at a distance 35 cm. from the end B if the rod rests with-its end A on a'smooth horizontal
~ table. The end B is pulled horizontaly by a robe to make the reaction of the table equals .

to the. welght of the rod » find magmtude and direction of the reactlon of the nail knowmg

| that the angle of mchnatmn of the rod to the horizontal is of measure 30°

- i 7
g%ﬁ L L GyrprsEbe TEZTIUC ?
| Find the moment A
of the force F = 15 11 newton about O TS
gl
I’Q
4 - B
@ -
ol
L2077 sm.
)'e
X
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@ A regular thin lamina in the shape of an equilateral friangle is suspended by a string
from one of its edges to divide it by the ratio 1 : 2 » then the measure of the angle of
inclination of this edge to the vertical equals ~~~~~~~~ e '

@225
07
(@©45°

¥ Two bodies » their weights are 2 w » 3 w connected by light string coincides with

the line of greatest slope of an inclined rough plane the coefficients of static frictions
between them and the plane are —41— and —é— respectively s if 0 is the measure of the
angle between the plane and the horizontal plane is increased gradually > which of the
two bodies should be placed below the other to make the two bodies move together

keeping the string taut, state the reason » then prove that tan 6 = L when the two

5
bodies were about to slide.
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@ Answer one of the following items :

- [a] A uniform wire of length 120 cm. and mass 600 gm. is bent to form a A ABC
which is nght angled at B where AB = 30 cm. If 2 mass m is fixed at the vertex A
» then the wire is suspended freely at the vertex B {0 be equlhbnum when AC is

horlzontally sthen findm - , :
[b] Two bodies of masses 6 kg »12 kg. and dlstance between them 90 cm. Fmd the
centre of gravity of the two bodies with respect to the body 6 kg.

CSBBIG /WY ¢ (oldl - euKp — Katl) valsdl 97




Answer the f@llﬂwmg questions: SR I

Ifa body 1s placed ona rough 1nchned plane and it became about shdmg on the plane .

s then the tangent of the angle of friction equals each of the followmg EXCEPL +vovveveren -
@ the friction coefficient. '

(b) the ratio between the magnitude of the normal reaction and the magnitude of the
resultant reaction. '

@ the tangent of the inclination angle of the plane on the horizontal.

@ the ratio between the limiting friction and the magnitude of the normal reaction.

If the line of action of F = 1 +J bisects AB whereA (35-1)sand D = =(1 +4) is
the midpoint of AB then M --------------- k

@-7
®7
©3
@-35

F, s F, are two forces where the magnitude of Vthe ﬁr'st.force = 4 kg.wt. and the magnitude
of thelr resultant R = 6 kg.wt. the distance between F, and R =8 cm. , then if F and R act
in the same direction » then the distance between F, and F, equals ... IR

@ 12 cm.
(b) 16 cm.
@ 20 cm.
@ 24 cm.

) The important and sufficient condition for the equilibrium of a set of forces is -

() the vector sum of the set of forces is vanished.
(b) the set of forces are meeting at one point.
(¢) the forces are parallel.

@ the vector sum of the set of forces vanishes and the vector moment of the set of
forces about any point vanishes.
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e Answer one of the following items :

[a] ABCDEF is a regular hexagon of side length 8 cm. Forces of magmtudes 3,853

» 8 kg.wt. act on AB »CB » DE » FE respectively. | ,
Prove that the set of forces is equlvalent toa couple and ﬁnd the norm of i its moment

(bl Three forces of magnltudes 10.5 s 12 ’ 19 .5 newton are completely represented

by the dlrected line segments AB,BC 5 CA respectively of the triangle ABC in
which AC = 13 c¢m. Find the norm of moment of the couple which is equivalent to
the three forces.

A body of weight 6 kg.wt. is placed on a horizontal rough plane
, the coefficient of friction between the body and the plane is —;—
A force of magnitude F kg.wt. acts on the body where

it inclines with the plane by an angle of measure 45°

If the body is about to moves then F = oo kg.wt.
@212
®
3
O
312
@D
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) Two parallel forces of magnitudes 5 » 12 newton act in opposite directions » then the

magnitude of their resultant in newton equals ---ooeen
® 13 SR .
v

J A uniform ladder of weight 40 kg.wt. rests at one of its ends on a vertical smooth

wall » and the other end rests on a horizontal rough plane laying in the vertical

plane perpendicular to the wall » such that it inclines at the horizon with an angle

of measure 45° If a boy of weight equal that of the ladder ascended the ladder such
that the ladder is about to slide when the boy covered % the length of the ladder find
the coefficient of friction between the ground and the ladder. If the boy wanted to
complete his ascending to the ladder » find the least horizontal force acting on the
lower end of the ladder for the boy can do that task.

100

—n A )
If the force F = 151 — 25§ + 40 K acts at the point (-3 »— 3 »2), then the component
of the moment of the force F about Y-8XIS = creereennnnn moment unit,

@ 100
@ 150
@ 250
@ 400




Q@ The algebraic measure of the moment of the couple of
the set of forces shown in the opp031te figure in kg wt.m.

umt equals e .

@@ F, and F2 are two parallel forces act in opposite in directions at the two points A and B

respectively where F, > F, If the norm of its resultant equals 90 kg.wt.
actingon C & BA where AB =36 cm. s AC = 16 cm. Find the magnitude of F

\

Q@ In the opposite figure :
| The magnitude of the moment of the force F = 40\(2— newton.
about the point B equals oo newton.cm. :

(a)320
(b)2002

(© 12092
@ 80V16

C 3cm.

A

[
135

newton
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angle of measure 30° , if the coefficient of friction between the body and the plane

2

is —5— » find the least and the greatest force acting on the body in the direction of the
greatest slope such that it makes the body about to move. - '

e e
%M_wﬁ____bﬁ_%__m“mmﬁ_uﬁ‘.ﬂ_._ﬁ;___“ﬁ_“_ﬁ_m_.
R U

e _m_._h_ﬁ_mm
B U e S
U e e
A‘w_whh»%“_mh—‘_whw

—

ABis arod of length 24 cm. and of weight 5 kg.wt. acting at its midpoint. It can
rotate easily in a vertical plane about a fixed horizontal nail passing through a small
hall in the rod at the point C which is far from B with distance 4 cm. If the rod rests
| with its end A on a smooth horizontal table. The end B is pulled horizontally with

a St‘ring. till the reaction of the table became equal to the weight of the rod,
- Find the reaction of the nail at this Aé(')r'l"dition to make that the rod is kept in equilibrium
.ata position in which the rod inclines at the horizon with an angle of measure 30°

B e e
e - I




@ In the opposite figure :

- -

If the moment required to make the nail rotate about O equals
400 newton.cm. Find the least valug of the force F and the
value of 8 which rotates the nail. '

S

L
i

{

g@ In the opposite figure :

The centre of gravity of the following system with respect
to the point A is -..ooooveevees

[ The mass

40 gm.

30 gm.

[ The position atA

atB

at C

|
J

B

12cm.

A 1Scm. C

m AB is a uniform rod of length 50 cm. » supporting horlzontally on two supporlers C

f and D at a distance 10 » 40 cm. from the end A.. If a weight = 60 newton is susbended
| atA ,then the rod becomes about rotating about C Find the weight of the rod.
L

0 L 1°POIN
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® Answer one of the following items :
[a] A thin uniform wire in thickness and density » of length 40 cm. It is bent in the
shape of the trapezium ABCD in which AB = 16 cm. yCD =8 cm. s DA =6'cm.

m (£ DAB)=m (£ CDA) = 90° Find the distance between the centre of grav1ty of
this wire and each of the two sidés AB and AD

0 Llapow \

.of gravity masses of magnltudes 252,511 kg. are placed at the vertices A » B and

C respectlvely » prove that the centre of gravity of this system lies at the midpoint
of MC

104

- [b] ABCisa tnangular lamina of an equﬂateral trlangle > of mass 3 kg. M is its centre




" Answer the following questions :

S A

In the uppo_sifé figure .
The body is about to slide downwards the plane

s then the static coefficient of friction = «++veeerovvee
@ 3
5
® %
5
©3
4
@ %
3

F, »F, are two forces > the magnitude of the first is 4 kg.wt. and the magnitude of their
resultant R equals 6 kg.wt. » the distance between F, and R equals 8 cm, If F, and R actin
two opposite directions » then the distance betwen F| and F, equals oo

(a)32cm.
@4‘8 cm.
(©)96cm.
(d)12.6cm.

In the opposite figure : : —
= AN = A
IfF,=2i+5) » Fy=-21-35}
act at the two points A and B
A('] ’ 3)
» then the moment of the couple equals -

@._17& B(2,2)
(b)-13k

© 13k 5
@17k

ssBBE /¢ ¢ (0l - cuky ~ Kabul) yalsd] 105




e In the opposite figure :
Arod AB is fixed ata hlnge atAsa Vertlcal force of magmtude 70 N / B

acts at the end B downwards » then the magmtude of the moment .
'ofthlsforceaboutthepomtAequals--: ----- Nm - | .
()70

@703

[a] Two parallel forces » their resultant = 12 gm.wt. The magnitude of one of these forces
1s 15 gm.wt. , and acts at a distance 10 cm. from the resultant. Find the distance
between the two forces if the given force acts in the same direction of the resultant.

[b]IfF =31 47 acts at the point A (0 52) »JfC=(253) » D=(=251)

o prove that the line of action of the force F bisects CD - |

@ The magnitude of the horizontal force which makes a body of weight 15 kg Wwt.
| placed on a horizontal rough plane about to move where the measure of the angle of
friction between the body and the plane is 30° equals .-

@113
®313
ONE
@ 1573
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0 IftheforceF 31—4] —12kactsatthep01ntA(——1 325 1)

Answer one of the followmg items :

[a] Find the moment of F about the origin point.

[b] Find the mor;lént, of the force F with respect to the'point B (3 54 50) -

L
@ The opposite figure represents a box of weight 60 newton .~ A -2
placed on a wooden board (neglcctcd chght) s then
the pressure acting on the supporter A in newton K ﬂ
equals e B "
(a) 10
()20
| ©2
| @
L
@ In the opposite figure : C
A ABC is an isosceles triangle in Aoty 150
which BC=AC=4cm. »m (£ C)=150° & B
If the force F acts aloBg BC where F = 15 newton » then the algebraic measure of the
moment of the force F about A equals «-oe newton.cm.
@ 60
(®)30
@ 120
| @15
-
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) ABCD is a thombus of side length 12 cm. s m (£ A) = 60° forces of magnitudes

50 580 » 50 5 80 gm.wt. act along BA » BC » DC , DA respectively » prove that
the systein of forces is equlvalent to a couple and fmd the magmtude of its moment.

@«

[ A A A A -
) If the moment of the force F =3 i — j about a pointis 21 i + 7 j » then the length of
the perpendicular drawn from this point to the line of action of the force in length unit

equg]s ...............
®7F .

® 4110
()7

@ 1097




@ A thin wire of uniform thickness and density » it is bent in the form of a right-angled
triangle at B in which AB=3cm. > BC=4cm. then the distance between the
centre of gravity of the wire and each of BA 5 BCis -oeveeevee :

(@S5,
'(2 » 1.5)

NG

@ A uniform rod of weight (w) » it is connected at one of its ends with a hinge » and

the other end is attached with a string fastened at a point in the same horizontal plane
passing through the hinge such that the measure of the angle of inclination between
each of the rod and the string with the horizon equals 8 5 prove that the reaction of the

hinge = ?]T w8 +csc?0
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@ A body of welghﬂf— 7 kg.wt. is placed on a rough horizontal plane. Two forces of
magnitudes 2 > 3 kg.wt. act on the body such that they include an angle of measure
6Q° between them » and the two forces are horizontal and laying in the same horizontal -
plane of the body. If the body became about to move » find the static coefficient of

ll fr

- friction between the b_ody and the plane elso find the measure of the angle' of friction.

&
i
i
B
i
s
5
&

{ @ XB— is a non-uniform rod of length 24 cm. and of weight 10 newton. it rests in
] horizontal state on two supporters at C and D where AC = BD = 5 cm. A weight of

20 newton is hanged_ at A » then the rod became about rotation about C Find the
distance of the point of action of the rod’s weight from A

(€L In the opposite figure :

If A is the measure of the angle of friction between the
rod and the ground > thentan O.tan A = - ooovevv.
(a)3

.. @ )
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@ ABC is a thin lamina in the shape of a rlght-angled tnangle atB »its we1ght_ 6 newton
act at the point of meeting of its medians »if AB=12cm. » BC=15cm.

It is suspended at a nail passing through a small hall at A such that its plane is vert10a1

. of the moment of the couple

i

- A couple act on its plane to make it at rest when AB is vertical. Fmd the magmtude

@ ABCD is a thin uniform lamma in the shape of a square of side length 48 cm. and

7 its mass = 40 gm. L and M aro the two mldpomts of AB and AD respectively the

| triangle ALM is cut 5 then two masses each of them equal the mass of A ALM are

| fixed at the two points C and D » and a mass equals twice the mass of the separated

| triangle is fixed at B The system is suspended freely at the point C find the tangent of
inclination of BC with vertical in the equilibrium position.

TR R T
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“Answer the following questions :

The force F = 3 i +3'\ acts at fhe point A (2 s— 1) 5 then the vector moment of this
force with respect to the point B (1 »2) equals -t '

2 Fand 3 F are two parallel forces act in the same direction » their resultant. = 35 newton

then the magnitude of the smaller force in newton equals -+
(a)7

@ 10

(c)14

(d)21

ABCD is'a’paralleliogram_in whichAB=6cm. » BC=8cm. » m(ZA)=60°,
forces-of magnitudes 8 » 10 58 5 10 newton act along AB » CB,>CD,AD re_s;pectivelyﬁ

Find the magnitude of the moment of the couple which is equivalent to this system.
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QG ABCD 1sar1ghttrapezmmatB » AD//BC > AB= 8<:m » BC=15cm. » AD= 9cm
Forces of magnitudes F » 44 > 68 gm.wt. act along DA »DC » AC respectlvely

If the line of actlon of the resultant of this system passes through the point B
- »then the value of F equals -~ gmL.wt. ‘

1 (0)126

(c) 156

(d) 184

ge The distance between the centre of gravity of two bodies whose masses are 3 and 5 kg.
and the distance between them = 8 metre from the first body in metre equals -+

(@)2
(b)3
(c)4
@5

AN

Q@ The least force needed to make a body of weight (w) about to move on a horizontal
rough plane whose measure of its angle of hlumn is A equals «ooeenn

@,wsmk
wcos?» -
@‘wtan?»
@w csc A

;
i\

&0 In the opposite figure :
The algebriac measure of moment of the force

B —J—» m, —»

B

new(on

whose magnitude = 200 newton. with respect
to the point O equals oo N.metre.

@ _ 200,\[_?;' 2m.

(b)-50 . N
©)-250Y3 o

(@)~ 20073 - 50

= w

OF;

BB / Vo b (@l - cup — Kabiul) yalsdlf 113




&) Two parailel forces of magnitudes 15 and F newton. If the magnitude of their

resultant = 25 newton and given that the force and the resultant are in two o
(directions » then the value of the force F in newton =

@ | . L
| (©30 | ) | |
| @40

pposite

AB is a uniform rod of length 260 cm. and of weight 43 newton rests at its end A on a

vertical wall and at its end B on a horizontal ground. The two coefficients of friction
between the rod and each of the wall and the ground equal —}1- and -%— respectively.
The end B is at a distance 100 cm. from the wall. Find the magnitude of the

horizontal force which acts at B to make the rod about to move towards the wall.

—

. A A A
fthe two forces F; =4i+aj+5k , F,=b
sthena+b+cCc= e

A
1~7j + ckform a couple
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— ‘ A A A A |
m The two forces F; =31~ sFy==-91+3] act at the two points A (-1 ,0) »B (1 ,2)
respectively. Find the resultant of the two forces and determine the point of its action.

with the horizon on angle of measure 0. If the least force and greatest force which
act parallel to the line of greatest slope to make the body in equilibrium on the
plane are 10 and 40 newton respectively. Find the coefficient of friction and find
also the measure of the angle of inclination of the plane to the horizon.

[b] ,Iful*: =3 /1\ + 4‘3'\ acts at the point A (- 1 » 3) of a body find the length of the
- perpendicular drawn from O to the line of .action of the force F o
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&Y The algebraic measure of moment

of the couple of the shown forces

@

newton
A

“40cm. -

newton -

) In the opposite figure :

Calculate the moment of the force
F = 145 newton about the point O

) The centre of gravity of the following system is -..............
[ The mass 4 gm. 5 gm. 3 gmv. l
LThe position at A atB atC I

3
@ (6 » 53 )
.63 )




-

@ Arod AB of length 60 cm. and weight 400 gm.wt. acting at its midpoint » rests on

a support at a distance 20 cm. from A. It is kept in equilibrium horizontally by

‘a vertical light string connecting at B Find the magnitude of each of the tension in the
' strmg and the reaction of the support » then find the magmtude of the Welght needed
to be hanged at the end A to make the tension.in the strmg about to vanish. -

@ ABCD is a thin uniform lamina in the shape of a square of side length 20 cm. and of .
weight 200 gm.wt. acting at its geometrical centre. It is suspended by a nail passmg
through a small hole near by A such that its plane is vertical. A couple with moment of
magnitude 1000 gm.wt.cm. acts on the lamina in a perpendlcular direction to its plane
to be in equilibrium. Find the measure of the angle of inclination of AC to the vertical.
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@ Answer one of the following items :

[a] ACisa umform rod of length 2 U atis bent at its mldpomt then it is suspended
from the end A freely If BC 1S horlzontal n equ111br1um p031t10n

» prove that : cos (£ ABC) = =

' [b] A thin uniform lamma in the shape of the square ABCD of s1de length 48 cm.

M is.the point of i 1ntersect1ng of its dlagonals » then A CMD is cut to be fixed on”
the triangle CMB such that MD coincides MB » find the distance between.
the centre of gravity of the lamina and each of BA s BC




Answer the followmg questmns :

(6 If the hmltmg force of fI‘lCthﬂ 30 newton » and the magmtude of the resultant
reaction = 50 newton » then the static coefficient of frlctlon equals peenes

| @
| ®3%
©3
@3

R GS

The algebralc measure of moment of the force whose

magnitude = 15 newton about the point A equals

| @
75(

(15) newton

If FI I F and in the same direction where F =50 gm.wt. » F 60 gm wt.
» the distance between them = 44 cm. » then the distance between R and F = cm.

(a)16
(b) 18
(c)20
(d)24

Qe If M and M2 are two equilibrium couples and M1 =20 k s then M M2 S

@40k
@0
@0
(@- 40k
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other end on a rough horizontal ground » the coefficient of friction between the rod and

- the wall = %and the coefﬁ01ent of friction between the rod and the ground = —%—
» if the rod became at rest ina vertical plane perpendlcular to the- wall Find the tangent

| .of the angle of 1nchnat10n of the rod with the vertlcal When the rod 1s about to slide.

@ Three equal forces in magnitude are parallel and act at the Vertlces of the trlangle
 ABCin the same dlrectlon ».then thelr resultant. acts b

‘ the centre of the‘_c.lrcumcnrcle of the_ trlang_le-._
the point of intersection of the medians of the triangle.
@ the point of intersection of the altitudes of the triangle.

@ the point of intersection of the bisectors of the internal angles of the triangle.

e The centre of gravity of two bodles of masses 3 kg. and 6 kg. and the distance
between them equals 15 cm. is at a distance from the first body equals -+ooeonno cm.

@4
@5
(©)75
@) 10
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Answer one of the followmg items :

[a] If the force F= 2 i+ b j+ k acts at the point A (=153 5= 2) and the component
of the moment of F about X-axis equals -3 moment umt find the value ofb then’
find the length of the perpendlcular drawn from the orlgm pomt to the line of
“action of this force.. : '

[b]IfF 31—4JactsatthepomtA(O 2)andC(2a3) > E(5 ,—1)

» prove that the line of action of the force F is parallel to CE

o S IAGEANRESA!
TR L

TR L RIS,

i

ki

k!
)

ABC is an equxlalel al triangle of side length 12 cm. A force of magnitude 20 newton
acts along BC » then the magnitude of the moment of this force with respect to the
point Ajs oo - newton.cm. ‘ '

(@) 12013
(b) 240

(c)120
@123

©

If A » B and C are three non-collinear points where a set of forces act in its plane such
that it forms a couple and it is found that2M, +3 My +5 M. = 120 newton.cm.
sthen 3M, =M = oo newton.cm.

(a)12
(b)24
(c)36
@ Zero

BRI / VT (ol - cuy — Katl) )fqlxo” 121




@ Two parallel forces of magnitudes 3 and 4 kg.wt. act at the two poir;ts Aand B
respectively in the same direction. If the first force is displaced such that it is parallel
to itself 5 a distance [ on the ray BA , prove that resultant of these two forces
dlsplaced a dlstance = -3 [ cm. in the same direction.

Answer one of the following items :

[a] IfF = 61 + 3] acts atthepomtA(l s—3) ’ansz _-—1 —4] acts at the point
B(255),and F = 1 -5 J acts at the pomt C (4 s—1) » prove that this system
form a couple and fmd the magmtude of 1ts moment. ,

[b] ABCDEF is a regular hexagon of side length 15 cm. forces of magnitudes 40 s 50

+30 »40 5350 » 30 newton act along AB »CB > CD > DE FE ,FA respecuvely
determine the moment of the resultant couple
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@ The opposite figure represents a person
' carrymg with h1s hand a welght

If the moment of the weight about A = 80 newton metre
The moment of the weight about B = -+ newton.metre

| (2)140
| (b)150

@ 180
@ 210

If three equal masses are placed at the vertices of A ABC where A(251) » B(3,4)
»C (4 » 1) » then the centre of gravity of this system is oo

(a)(2,3)
OICEY
(©)(©659)
@(9’6)

A body of weight 200 gm.wt. is placed on a rough plane inclining with the horizon

with an angle whose sine = L, the coefficient of friction between the body and the

0 2

plane = 7 A folce whose md;:,mtude 25 gm.wt. acts in the djrection of the gxeatest
@ line slope upwards 1If the body is at reﬁt find the force of frlctxon and show 1f the ‘

E - body is about to move or not.

}

N
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@ AB is a non-uniform rod of length 120 cm. rests in a horizontal situation on two
supporters at C and D of the rod where AC =30 cm. » BD =40 cm. If a weight of
magnitude 160 gm.wt. is suspended at A » then the rod will be about to rotate about C
- and 1f a welght of magnitude 500 gm.wt. is suspended at B without removing that |
Cat A ’ then the rod W111 be about to rotate about D. Fmd the we1ght of the rod |

| AB CD isa thin la.mma in the shape ofa square of side 1ength 50 cm. and of welght

-300 gm wt. acting-at the centre of the square. The lamina is suspended at a small hole '
near by the vertex A by a horizontal nail such that its plane is vertical.
A couple of algebraic measure of moment = 7500 gm.wt.cm. act on the lamina.
Find the inclination of the diagonal AC with the vertical in the equilibrium position.
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1Sosce:les where AB AC=26cm. » BC= 20 cm. AD is drawn to be perpendlcular
to BC which cuts it at D: If E is the mldpomt of AD. The A EBC is separated. Find
thC dxstance between the centre of grav1ty of the remamed part from the point E

SR
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Answer the following questlons

126

r?»’&"i,‘l,\r‘:stx‘»‘.;«,'é

e A body of weight 240 kg. wt. » placed on a horizontal rough plane It is Wanted to -

be pulled by a string making with the horizon an angle of measure 30° upwards.

If the static coefficient friction equals 0.3 Find the magnitude of tension which is

needed to make the body about to move to the nearest two decimals.

) In the opposite figure :

The algebraic measure of the moment of the force whose
magnitude = 100 newton about the point O
equals ............... newton.m.

newton

4

E——E

J [ S —

In the opposite figure :

Two forces each of them is of magnitude 20 kg.wt. » DC = 12 cm.

» BA =16 cm. » the radius length of the circle = 10 cm.
» then the algebraic measure of the moment of the
couple equals ~+voeeen kg.wt. cm.

@ 280
@ 320
@ 120
@ 240




If the coefflclent of frlctlon %

the bod.y‘is ébbut fo'move. |
| the body moves on the plane.

@ the friction between the body and the plane is limiting. | e @ newton

(d) the friction between the body and the plane is not limiting.

N
@ If the forceF 21 +3j —kacts at the point A (1 »—1 »4)
» then the length of the perpendicular drawn from B (2 s—-3 5 1)

on the line of action of the force = ........oo. length unit.

(2)373

(b) 13.96

(c)373

(d)0.27
-

@ In the opposite figure :
A uniform rod rests-on a supporter at its midpoint.

" A body is placed on it as shown in the figure. Which of ' m]()cm, A
- the following forces makes the rod in equilibrium ?
@ A force of magnitude 10 newton upwards acts at (@9 newion
a distance 20 cm. at the right side of the midpoint of the rod. |

(b) A force of magnitude 10 newton downwards acts at a distance 20 cm. at the right
side of the midpoint of the rod.
@ A force of magnitude 30 newton downwards acts at a distance 5 cm. at the left side

of the midpoint of the rod.

@ A force of magnitude 30 newton upwards acts at a distance 5 cm. at the left side of

the midpoint of the rod.
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o AB is a uniform rod of length 60 cm. and of weight 8 newton is connected with a hinge
fixed on its end A at a vertical wall. A weight equals 6 newton is suspended from a point
~ of the rod at a distance 40 cm. from the end A then the rod became at rest horizontally

S
0
.
e
¥

- is fixed at a point on the wall at a distance 80 cm. vertically up the point £ A
' Fmd the tensmn in the string and the reaction of the hmge

by a light string attached from one of i its terminals at B and the other terminal of the string '

Q The centre of grav1ty of the system formed from m,=lat(2,3) > m,=2at(-2,1)

(e Abody of weight 200 gm.wt. is placed on a rough inclined plane. A force F acts on it in the
direction of the line of the greatest slope upwards. If the body is about to move downwards
when F = 80 gm.wt. and the body will be about to move upwards when F = 120 gm.wt. »

then the measure of the angle of inclination of the plane with the horizon equals -+

T
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In the opposite figure :
e The greatest moment of the force F about the pomt Ais when 6 equals

Answer one of the following items :

[a] A 5B 5 C 5D lie on one horizontal straight line such that AB=5cm. 5
BC=10cm. » CD=15cm. Forces of magnitudes 4 56 »2 » 8 kg.wt. act at
the points A » B » C and D vertically downwards respectively. Find the distance
between the point of action of the resultant from the point A

[b] Two parallel forces » the small of them is of magnitude 30 newton and acts at
the end A from a light rod AB and the great force acts at the otherend B » if the -
. magnitude of their resultant is 10 newton and acts at a distance 90 cm. from the
end B Find the length of the rod.
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ABC is a lamina in the shape of an isosceles triangle in which AB = AC = 13 cm. » g
BC = 10 cm. It can rotate easily in a vertical plane about a hinge fixed at A If a couple
of moment 200 gm.wt.cm. in magnitude acts on the lamina to be at rest when one of the =

two legs of the triangle is vertical. Find the weight of the larina given that its acts at the -
" point of 1ntersect1ng of the medlans of the trlangle

-|7 L 1spom

Im the opposite figure

The force F acts in the plane of the triangle AOB A
If the moment of F with respect to the point O = 84 newton.metre.
and its moment with respect to the point A =— 100 newton. metre. &'
s and its m(_Sment With respect to the point B = zero Detcrmi—an-
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@ Answer one of the following items :

[a] ABCD is a trapezium in which AD I BC > m(ZABQC)= 90° AB =8cm. »
BC = 17 cm. > AD = 11 cm. Forces of magnitude 22 516 » 34 5,20 gm.wt. act
along DA > AB »BC > CD respectively prove that the system is equ1valent to .
a couple and find the magmtude of its moment. e

[b] Five equal masses are placed at the pomts AsB,C,>D,E where ABCD is.
a square » E is the point of intersection of its diagonals » and the length of its side
is 12 cm. Determine the centre of gravity of this system. Then if the mass at B
is separated s then determme the centre of gravity of the remained masses with
respect to AD and AB as axes.

——

If the forces F, » F2 s F act at the pomts O » 0) (1 > 0) (0 » 1) and they are equivalent

to a couple where F =3i 1 + 4 j oo F2 = 1 + ] » then the magnitude of the
couple equals oo moment unit.

@2
@4
(©-2
@3
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each of ABand CB, then find in the equilibrium p031t10n '

18 hanged freely from A

In the opposite figure :

AD is a wire » of uniform thickness and density. It is bent
at B and C , find the distance of the centre of gravity from

the measure of inclination of AB to the vertlcal 1f the wire ias

T

12cm.

12¢cm

' ‘() 1__4,__.._
; @)

I = bem.—

AB is a board of wood of length 20 metre and weight 50 kg.wt. acting at 1ts midpoint.
It is supported horizontally on two supporters one of them is at a distance 2 metre
from A and the other is at a distance 5 metres from B. If a man of weight 70 kg.wt.
walks on the board starting from A towards B Find the reaction of each supporter on
the board when the man was at A » then find the max1mum dlstance which the man

.can eover on the board w1thout turnmg over to the board




Méde| .

.

Answer the following questions :

o If the force F=1-2 3act‘s at the point A (2 »3) » then the length of the perpendicular
drawn from the point B (2 5 1) on the line of action of the force = - length unit.

s

e Two parallel forces act in the same direction » their magnitudes are F and 3 F.act at
the two points A and B respectively where AB = 60 cm. » then the resultant act at the
: point C where AC = oo cm.

@36
®40
(©) 45
BROEL

(@)-1
()1
(©)8
@17

0 If the angle of friction is A s R is the normal reaction » then the resultant reaction
(@R A 1+tan) |
(b)R tan A

© R 1+secA

@Rsec?»
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@ In the opposite figure :
The algebraic measure of moment of

the force Whose magmtude =3 newton. '

1 with respect to the pomtOequals ----------
(a)630 .
@720

@ 450
@ 540

newton.cm.

= 120cm.
I

<’£3) hewton

(@ A body of weight 21 newton. is placed on a horizontal rough plane. Two horizontal

coefficient of friction equals -

forces of magnitudes 3 and 5 newton. act on the body where they include an angle
on measure 60° between them » then the body became about to move » then the static

>

~ action of the 1esultant from the pomt E

»B > C D and E are collinear points » lie on one horizontal straight line such that
AB =2 BC =CD =2 DE = 10 cm. forces of magnitudes 3 55 » 4 kg.wt. act vertically
upwards at.the points A ».C » E and the forces of magnitudes 6 and 10 kg.wt. act

R vertlcally downwards at the two points B and D find the distance of the point of




i the opposite figure :

A uniform rod of weight 24 kg wt. Tests with one of its ends on ;@c
<

a horizontal ground and with the other end ona smooth plane

B 0 BT LE TN

1ncl1n1ng with the honzon with an angle of measure 60° -
If the rod is about to sl1de when it makes with the horizon an angle of measure 30° \ |
- Find the coefficient of friction between the rod and the ground also find the reaction

of each of the plane and the ground. -

ABC is a right- angled mangle atA where AB ‘AC =5cm. lorees of magmtudes 4()
»40 540 2 newton act along BA ,AC ,CB respecuvely l*md two forces to act at the
points B and C perpendlcular to BC in order that the system will be in equilibri um.
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Answer one of the following items :

[a] A uniform rod of length 64 cm. and weight 70 newton rests horizontally on two
. supports one of them is at a distance 8 cm. from one of the two ends and the other is
-at a distance 14 cm. from the other end. Find the weight that will be suspended from
o ~ the other end so that the rod w111 be about over turning. -
H [b] A bedy of weight 14 kg. wt. is placed on a horizontal rough plane » When the body is
‘ pulled with a honzontal force of magnitude 7 kg.wt. then the body will be about to
move. If a weight of magnitude 6 kg.wt. is placed on the body. Find the magnitude of
the horizontal force which act on the body to make it and the weight about to move.

) ABCDEF is a regular hexagon of side length 4 cm. Forces of magmtudes 153555,

2 » 4 and 6 newton. act along AB s BC » DC s DE » EF , AF respectively s then the
magnitude of the algebraic sum of the moments of these forces about the centre of the
hexagon (M) equals -+

@13

®1
ol
ollE

7
§
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@ A body of weight 8 kg.wt. is placed on a horizontal rough plane then the plane is

Y inclined gradually till the body became about to slide downwards the plane’when the
measure of the angle of inclination of the plane with the horizon is 30°. If the body is
connected with a string » then it is pulled ina dxrectlon making an angle of measure

| .. 30° with the plane tall the body became about to move upwards. Fmd the magmtude
.of the normal reaction. ' : _

A rope flxed at the pomt D passes over a smooth pulley at A
and a small boat is hanged at the other end of the rope.

If the tension in the rope DA = 104 29 newton. in magnitude.

Find the moment of the tension in the rope about the point C
X

st BB / VA (lid - ens — Satial) yalsdl 137
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) In the opposite figure :

R is the resultant of the two parallel forces 100 and 40
| IfAB =240 cm. then AC = oo -

i (2) 100 cm. | R .
1200m ' Co - ‘ 4' _ %@.. o L
L (¢) 160 cm.

@ 200 cm.

Answer one of the following items :

[a] A thin lamina is uniform in the thickness and density in the shape of square ABCD

of side length 48 cm. M is the point of intersection of its diagonals. A CMD is cut to
be fixed on A CMB such that MD coincides on MB Find the distance of the centre of
gravity of the lamina from each of BA and BC

[b] Find the centre of gravity of the following system. M, =1Kkg. ét the position A (2 5 3)
»M, =2 kg. at the position B (-2 51) » M, =3 kg. at the position C (0 5 1) '
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g@ in the opposite figure :

ABCD is a square. The shown forces are measured in dyne.

If the set of forces are in equilibrium

; @1
(-1

é & The opposite figure represents an equilateral
( triangle of side length 12 cm.

Masses of magnitudes 1 »2 »3 kg. are placed at its vertices » then the

centre of gravity of the system is -+

@ @13)

| ®0
©6-273)
@139

Y
o
‘%?
(1)ke. (3)ke.

horizontal. Find the magnitude of the moment of this couple.

, - ABC is a uniform lamina in thickness and density in the shape of an equilateral triangle
| of side Vlength 18\[5 cm. and of weight 100 gm.wt. acting at the point of intersection of
1t medians . Thé'lamina is hanged at a horizontal thin nail perpendicular to the plane

| of the lamina in a small hole near by the vertex A such that the plane of the lamina

is vertical. If a couple act on the lamina in its plane to be in equilibrium when ABis
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If the statlc coefﬁ01ent of fI‘lCthl’l between a body and’ a rough inclined plane -f
» then the measure of the inclination angle of this plane with the horizon when the
body is about to slide under effect of its weight only = --ovovnn

@) 30°
@ 45°
© 60°
@ 90

. TheforcesF = 1+J 5 F2— 1—] s F =2 1~3JactatthepomtA(1 51) |
then the length of the normal drawn from the ongm point to the lme of action of the

resultant of these forces = -+ length unit.
@3
7
()7
@}1_.4 _
@3

The resultant of two parallel forces = 40 newton and the magnitude of one these
forces = 60 newton and its line of action is at a distance 24 cm. far from the line of
action of the resultant. Find the distance between the two lines of action of the two
parallel forces if the resultant and the given force act in the same direction.
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ABCDis a rectangle in which AB = 12cm. » BC =8 cm. X is the midpoint of E Y is
the midpoint of CD . Forces of magnitudes 20515 5F 20 5,15 5 F newton along AB,CB |
» XC »CD 5 AD s YA respectively. If the system is equivalent to a couple of magnitude of
njoment = 100 newton.cm. It acts in direction of ABCD sfind the value of F a

oL 'épéw y

It is holed two circular holes of centres M and M and

their radii lengths are 4 cm. and 3 cm. respectlvely
» then the centre of gravity of the remained part lies
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Answer one of the following items :

[a] If the force F=ki 1 +m j -2 k acts at the point A where its position vector with

Q| 1oPom

of the force F about X-axis and : y- axis are — -15-8 respectlvely
| Find the value ofeachofkandm =~ .- :
1 [b] A body of weight 12 newton is placed on honzontal rough plane Itis tled by :

A weight of magnitude 4 newton. is hanged vertically from the other end of the
string. If the body is in equilibrium on the table » find the force of the friction. If
the static coefficient of friction between the body and the table equals —31— .Is the
body about to move ?

respect to the i ongln pomt isT= (3 s 1 5 1). If the two components of the moment o

a horizontal string which passes over a smooth pulley fixed at the edge of the table.

In the opposite figure :
The magnitude of the least horizontal force needed to make a body of mass

15 kg. in equilibrium on a rough vertical wall which the static coefficient

of friction between the wall and the body = —% I8 -eeereraneienns kg.wt.

@)3
®)15
@45
@75

142
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) ABC is a triangle in which AB=10cm. 5 BC=16cm. » m (4 B)=60°
Forces of magnitudes 2.5 »4 » 3.5 kg.wt. act along AB s BC » CA respectively » then
the system is equivalent to a couple » the magnitude of its moment is -+ kg.wt.cm.

@20
(62013
@L)
oRE

' AB is a uniform rod of weight 12 newton and of length 60 cm. » it can rotate easily
about a fixed nail passing through a hole in the rod » at a distance 10 cm. from B. It
rests with its end A on a smooth horizontal surface. The end B is pulled by a horizontal
force F till the pressure on the horizontal surfacé equal to the weight of the rod when
the rod is inclined to the horizontal with an angle of ﬁqcasure 30° Find the magnitude K
of the force F » also find the magnitude and direction of the reaction of the nail.
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CD,CB

[a] ABC is a triangular lamina in the shape of an equﬂateral triangle and its mass = 3 kg.
M is its centre of gravity. Masses of magnitudes 2 , 2 +11 kg. are placed at the -
vertices A » B and C respecuvely Prove that the centre of grav1ty of the system
" lies at the mldpomt of MC o -

[b} ABCDisa rectangle in which AB = 8 cm. 5 BC
557 gm.is fixed at the vertices A » D sB and C respectwely Also amass =12 gm. -

= 12 cm rnasses -of magmtudes 254 4

if ﬁxed at the Imdpomt of AD Find the centre of gravity of system with respect to

@ In the opposite figure :

The magnitude of the moment in newton.cm. of the force 20

newton about the point A €

(@o,15]
(b) [0 520]

(©)[0530]
[0 5 300]




An inclined rough plane » inclines to the horizontal with an angle whose tangent = =

a body of weight 10 newton. is placed on it. Find the minimum and maximum limits of the

magnitude of the force which acts on the body in the direction of the line of the greatest.

slope ci the plane upwards. to make the body about to move glven that the coefficient of

friction between the body and the plane = %

@ The opposite figure shows a thin uniform rectangular lamina D L C
of dimensions 9 cm. and 4 cm. It i is diy divided into 3 congruent
rectangles. If the lamina is bent at LN till the part BCLN is

4cm.

touching the remaining of the lamina » then the distance of A, N B
centre of gravity from AD equals oo cm.

@3 :
®37

(c)4

@42
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If the moment vector of a force with respect to the point C (2 ’ 3) equals 6 k and its
3

moment vector with respect to the point D (O s— 1) equals — 6 k s then its moment

-vector with respect to the point oo =

| @®e
(a.n .
(©)©5>26) -
(@D ©5-3)

d If the magnitudes of two parallel forces acting in the same direction are —%C— ’ 3}%

newton. and their resultant = 2 newton. in magnitude s then ...
@x-y

@ X=2y

@ y=2X

@x=y’

ABis atod of length 120 cm. and of weight 80 gm.wt. acting at its midpoint. The rod
rests horizontally on a support at B and it is kept in equilibrium by a light vertical string
fixed at a point on the rod at distance 20 cm. from A » it carries a weight of magnitude
25 gm.wt. at a point at a distance 15 from A. Find each of the tension in the string and
the pressure on the support. Find also the weight that should be hanged at A so that the
~rod becomes about sepa;ratmg from the : support
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A uniform ladder rests at one of its ends on a vertical wall » the coefficient of friction

between the wall and the ladder equals -%— and it rests at the other end on the rough

 horizontal ground of the same roughness of the wall. If the ladder is in equ'il'ibrium in -
a verﬂcal plane ata posmon in which the 1adder inclines with the wall with an angle o
of tangent 1 1 Prove that a man of weight équals 3 times the_ welght of the ladder can

not ascend more than 170 the length of the ladder without slldlng the ladder.
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| A_nsWer théf@liowing questions :

f A is the measure.of the éﬁgie between the limiting ffiétion and the resultant reéction_ P
', then the coefficient of friction equals e - ' .
@ tan A '
(b)sin A
(c)cos A
@ cot A

) Two parallel forces of magnitudes 15 and F newton. If the magnitude of their
resultant is 25 newton and the given force and the resultant act in the same direction
s then the value of F in newton equals -

@10
(b)20
(©)30
(d)40

) If the mass 5 kg. is located at the point (2 »— 1) » and the mass 7 kg. 1s located at the
point (1-52) » then the centre of gravity of the two masses acts at the point R

: (17 99)_

o~ (17 3
®H-3)
@(19 s 13)

In the opposite figure : ,
If F, =7 newton and the two forces ﬁ; and F, form a couple @
s then the algebraic measure of the moment of

the couple equals ------o-oooe newton.cm.

@ 140% ‘ 60  2013cm.
)7013

()210

(d) 105 (Fy
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.. e A uniform rod AB of length {isin equlhbnum in a vertical plane when it rests at its §

end A on a smooth vertical wall and its end B rests on a horizontal rough ground 2

q othe coefficient of friction between it and the rod equals 1 If the measure of the angle -
- of mclmatlon of the rod with the vertlcal 1s glven by the relatlon tan 6 = —%— N |
How far is the point on the rod’ from the end B at which a weight equals’ double the \ -

_weight of the rod is suspended so that the rod is about to slide ?

R A T P R

o Two parallel forces of magnitudes 70 newton and 30 newton » act in opposite
directions and the distance between their lines of action is 50 cm. Find their resultant.

@ If the force F=3i 1 + p_] +4 k acts at the point A (1 50 »— 1) and the moment of the
| force F with respect to the point B (2 5 - 1 53) equals — 4 1- 8 j- k sthenp =

@-2
@—1
(o)1
(d)2
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Answer one of the following items :

[a] Five equal masses are located at the vertices A s B »C » D and E of a square
where E is the point of intersection of the two diagonals » the side length of the -
- square = 12 cm. Determine the centre of gravity of this system. Then if the.
 mass at B is removed o d determine the centre of grawty of the remaining masses
with respect to AD ,AB ‘
[b] Masses of magnitudes 10 520 510 530 » 10 540 kg are fixed at the vertlces
A B ,C D E ;F of aregular hexagon of side length 60 cmi. Find the distance
between the centre of gravity of this system and the centre of the hexagon.

A body of welght 3 newton is placed on a horizontal rough plane s the coefflclent of

3
trying to move it » then the force of friction € - veeoee

@4 3]

friction between the plane and the body 1, and a honzontal force acts on the body .

ABC is an equilateral triangle of side length 12 cm. A force of magnitude 7 newton

acts along AC » then the magnitude of its moment with respect to the point B
equals ............... newton.cm.

bE0



~of magmtude 755125 »17.5 newton act along AB.,BC CA respectively. Show that
thls systcm of forces is equlvalent toa couple and find the porm of its moment.

[b] The force F acts at the point A.(—3 5 2) If the moment of F about each of the
pomts B(351)5C (-1 s4)equals 28 k Find F

~[a] ABC 1satr1anglemwhlch AB=3cm. » BC= SCm > m(L ABC) =120° forces

{ @ A umform beam of length 80 cm. and weight 3 kg.wt. It is suspended at its two ends
. hOI‘lZOﬂtdlly by two vertical strings each of them can not bear tension more than
5 kg.wt. Show where a mass of weight 4 kg.wt. can be suspend without any of the

two strings has been cut.

151




friction between the plane and body equals tan oc. the body is pulled by a string in

a direction inclines with horizontal by an angle of measure 0. If the body becomes
about to move. Prove that the tension in the string equals w sin oc sec (0 —oc)-

) In the opposite figure :

Find the moment of the force 200 newton
with respect to the point O

@ Ifthetwoforces—I:“:=3/i\—a3\ ’ _15;=b<1\+23\f0rniacouple sthena—b= e |
| -5
~1
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In the opposite figure :
ABCD is a wire of length 32 cm. in which AB =2 BC = 2CD =16 cm.
» then'the distance between the centre of grav1ty of the wire from

each of BC. ,BA respectlvely IS weeeepeeeens - S a '
@6y s g
® @9 - | : e
(©)359) | | D
@@>3)

in the figure. If the mass m will be in equilibrium with - A

each of the two masses m  and m, as shown in the figure

» then the value of m in terms of m, and m, equals -------------- m m,
(@m, +m,

' 1

(&) 5 (m; +my) —a

{ @ AB is a rod of length 50 cm. and of weight 10 kg.wt acting at its midpoint. The rod

I can rotate easily in a vertical plane about a hinge fixed at A » a couple of moment
125 kg.wt.cm acts on the rod in a vertical plane. Prove that the reaction of the hinge
at A equals the weight of the rod and also find the measure of the angle of mclmatmn
of the rod with the horizontal in the equilibrium position.

cSBBIG / Y. ¢ (old] - exKo - atil) wabsdl 153
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a horizontal rough plane in two different situations. A force F act on them to make
them about to moves then ............... ' o

®F1>F2 F, F,
@F1:F2 T -

' @ no comparison between them.

) 1If F= 5 1 + f j- k acts at the pomtA (1 %, 2 7 3) and the moment of F w1th respect
- to the pomt B (—— 292 4) equals =51 1 - 2] - 7 k » then f S e

b
b5
B
&
i

The opposite figure shows a uniform wooden board of
mass 30 kg. for each metre of its length.

It rests horizontally on two supports A and B

» it carries a box of mass 240 kg. » then the pressure
happened on the support A equals - - kg.wt.

(a)270
O
| @0
| @

‘ [PPINSY; SN, ;| -




(65 ABCD is a trapezium in which AB=12cm. » CD=6cm. » DA=8cm.

ym (£ A)=m (£ D) =90° , forces of magnitudes 12 518 » 1559 newton in the

directions DA » AB » BC 5 CD respectively prove that the system of forces is
equivalent to a couple and determine the norm of its moment. . ‘ '

QL 1opow

Answer one of the following items :

[y

A A y
[a]i and j are two perpendicular unit vectors in the directions of the co-ordinate axes
et s . e A A T i A A \ .
OX » Oy .The two forces F, =2i+aj » F,=-6i+3] are parallel. Determine
the value of a » if the two forces act at the two points (1 50) 5 (5 »0) respecti'vély.

Find the point of intersection of the line of action of their resultant with OX

[b] The force Facts in the plane of AABC where A(352) 5 B(1,-4) » C(-1,0)
such that ”I\‘/-I: = R’I; = 60 k » MC=- 60 K Find F and detefminé its magliitude. ‘-
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{ e In the opposite figure ;
If the body is about to slide under its weight only ,'t'hen the coefficient

of friction between. the body and the inclined plane =

81 ron R

'.30 S e l
@‘3—
@7

e Answer one of the following items :
| [a] Two forces of magnitudes 12 and F newton are parallel and their resultant is of magnitude

3 newton and its line of action is at a distance 30 cm. from the first force. Show that F has
two values and find the distance between the two lines of action of the two forces.
[b] A body of Weight 25 kg.wt. is placed on a rough plane inclined to the horizontal

with an angle of sme = % If the static coefflclent of friction between the body

and the plane equals l Find the least force acting in a direction parallel to the

5
plane to prevent the body from sliding.
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e A system consists of three masses distributed as follows m, = 1 kg. at the point
0@0,0) » m, = 1 kg. atthepoth(3 ,O) ) m, 2kg atthepoth(3 4) s then

- the centre of grav1ty of this system E RTITTTTe
(% ,2) ‘ - | L
®C-3) |

(0052
@(% aO)

If the moment of the resultant couple = — 1.5 newton.m.
sthen F= .o newton.

@1
3

Ok
13
20

@3

In the opposite figure : o )
Arod of length { can rotate easily about a point at one of its ends ‘ %
Aforce F acts on the other end and mclmes with the rod with - Contre of -

an angle of measure 6 If F should be perpendlcular totherod . rotation -

s then at any distance from the centre of rotation F can act such that it has the same moment ! T

@(’sm@
@fcose
@1

@[tan@

(2)200
(b) 350
(c) 100
(d) 150
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A body of weight 6 newton is placed on a rough horizontal plane. Two forces of
magnitudes 2 » 4 newton and include between them an angle of measure 120° act

on the body » then the body. stays in equilibrium. Prove that the measure of the angle
of friction A betwéeh the'body and the plane should not be less than 30 If A = 45°
and the d1rect10n of the’ two forces does not change and the force 4 newton does not

* change. Determme the magmtude of the other force so that the body becomes about'

to move also determine the direction that the body is about to move in it.




10 » F  k newton act along AB 5 CB CD s AD reSpectlvely If the algebraic sum of
the moment of these forces about.each of the points C and M vams_hes where M is the
.centre of the rectangle. Find the value of each of F and K | |

A on a vertical smooth wall and rests at the end B on a horlzontal rough ground s the
coefficient of friction between them = %— » B is at distance 3 metre from the wall.
Prove that the ladder will not be in equilibrium in this case. Then find the least weight
of a body which the coefficient of friction between it and the ground = —-5- such that if

it is placed at B it will prevent the ladder from sliding.
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@-151+20J
‘ 31+4J "
@31~4J ‘

.@15140]._

in whichAB =12 cm. » BC =16 cm. » E is the point of intersection of its diagonals
AC » BD > the A AED is separated and fixed above A BEC. Find the centre of the
lamina in this case with respect to E. If the lamina is suspended freely at C

Find the tangent of the angle of inclination of CB with the vertical line.
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@ ABCD is a rectangular lamina where AB = 60 cm. » BC = 80 cm. and its Welght is

| 40 newton. acting at the point of i intersection of its diagonals. The lamina is suspended
by a thin horizontal nail near by the vertex D such that its plane is vertical. If a couple

. of magmtude of its moment is. 1000 newton cm. and its direction is perpendlcular to

-+ the plane of the lamma acted on it. Fmd the magmtude of reaction of the nail atD
also find thie measure of the angle of mclmatlon of DB to the vertical line in the
 equilibrium position. |
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Answer the f@lﬁawmg questmns

167

A body of we1ght 6 newton is placed on an mchned rough plane. It becomes about '
to slide. If the force of limiting friction = 3’\/—?: newton » then the measure of the
inclination angle of the plane at the horizon = -+ ' '

(a)30°
(b) 60°
(c)45°
@ zero°®

In the opposite figure :

The magnitude of the moment of the force about
the point O equals -+ moment unit.

(2)06 | . |
(b)48 | -
(c) 540
@ 12

In the @pp@sm ﬁgm@ : : B
The point of action of the resultant of the forces belongs o (10) newton newtoa
C

N

@K—é = EL 7
@B‘E new‘lon

The coefficient of friction is -+ -
@ a force acting in the opposite direction of the force which acts on the body.
@ the resultant of the normal reaction and the friction force.

@ the ratio between the magnitude of the limiting friction and the magnitude of the
normal reaction.

@ the ratio between the magnitude of the resultant reaction and the limiting friction.




ABCDEF is a regular hexagon of side length 8 cm. Forces of magnitudes 8 5 1 5 8
»6 55 gm.wt. along AB > DC > DE » BE » FA respectively. Prove that the system is
“equivalent to a couple and find the magnitude of its moment. ’ -

6 l Iopo

A body of weight 32 kg.wt. is about to slide under the action of its weight if it is placed on
- an inclined rough plane > where tangent of the inclination angle with the horizon =7

If this body is placed on a horizontal plane of the same roughness of the inclined.
' plane and a tension force acts on the body upwards where it makes with the horizon
" an angle whose sine = % to make the body about to move » find the magnitude of this

force and the magnitude of the normal reaction.
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ABC is a right-angled triangle at B where : AB=9 cm. BC=12cm. A force F acts
in the plane of the triangle such that the algebralc measure of the moment of F about A
equals the algebraic measure of the moment of F about C = 36 newton. cm. the algebraic -
‘measure of the moment of the force F about Be=— 72 newton.cim. Determine the
magmtude and the d1rect10n of the line of actlon of F , '

TPk TTTT

100 cm. where F /! F and actin 0pp0$1te dlrectlons 3 then the dlstance between the

point of acting of the resultant and F equals ~~~~~ ceeeess CIML

(@) 175
(b)30
(c)70
(d)40

J If the system of forces shown in the opposite figure . (F) (1 newion

is equivalent to a couple s then F = oo ‘newton.

(b)14 |
()20 1
@ 34 ({ 20/ newton

_

~od
N
:Y



10 Abody formed from a solid cylinder with radius length = r and its height = r » above it there
is a hemisphere of radlus length = » then the centre of gravity of the body is -
(@) inside the cylinder. ' B
(b) inside the hemlsphere
. @ on the surface between the cylmder and the hemlsphere
(d) outside each of them.

\_
Q@ Answer one of the following items :

[a] Two parallel forces act in the same direction » their magnitudes are 3 F » F acting
at the two points A and B respectively. If the force 3 F dlsplaced such that it stays
parallel to itself a distance X length unit on the ray BA. Prove that the resultant of

the two forces dlsplace a distance = %— X in the same direction.

—_— A
[b] The forces F, =37 -] » F,=-91+3] actat the points A (- 1 ,0)
sB(152) 1e§pecuvcly Find the resultant of the two forces and determine the
point of its action.
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Answer one of the following items :

[a] A uniform lamina in thickness and density in the shape of a circular disk its centre
s the origin and its radius length = 6 length units. Two’ cncular discs-are cut and
“separated from it » the centre of one of them (~1 ,—3) and its radlus length = - one -

length unit and the centre -of the other is(152) and its radius 1ength 3 length un1t ~_ . '-

Find the centre of grav1ty of the remained part of the disc.

[b] ABi is a un1form rod of length 90 cm. and its mass is 5 kg. s C and D are two
points of its two trisection points from end A , masses of magnitudes 1 52 53 and

4 kg. are placed at A » B » C and D respectively. Determine the distance from the
centre of gravity of the system to end A




Q@ AB is a uniform rod of length 120 cm. and weight 4 kg.wt. acting at its midpoint. It
can rotate easily in vertical plane about a horizontal nail fixed and passes through

a hole in the rod at a distance 20 cm. from B. If the rod rests by its end A on a smooth |
horizontal plane. Find the reaction of each of the horizontal Plane and thenail on the
rod. If the end B is pulled by a force perpendxcular to the rod in the same vert1ca1 ' \ '
plane till the reaction of the horlzontal plane equal to the welght , find this force and |
the magnitude and the direction of the reaction of the nail in this case glven that the
rod inclines to the horizontal with an angle of measure 30°

5 L tepow
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1) AB is 2 non-uniform rod of weight 4 kg.wt. and of length 100 cm. rests horizontally
| ontwo supports C and D such that AC = BD = 20 cm. If the pressure on the support
C is twice the pressure on the support D. Determine the distance between the point

| . of action of the weight of the rod from A 5 then find the we1ght which must be

- suspended at B such that the rod becomes about to rotate '

If M and M are two couples in equlhbnum and M =20 k then M M T

The force F = 3 /1\ +§ -2 1A< acts at the point A = (1 s~ 1 52), then the length of the
perpendicular drawn from the point B = (3 5~ 2 , 1) on the line of action of the force
F equals - length unit,

@110
® 470
of
@23




@ AB is a uniform ladder of length 520 cm. and of Welght 24 kg.wt. rests at its end A on §
a smooth horizontal plane and at its end B rests on a smooth vertical wall the ladder Fy
1 -iskeptin equ111br1um by a string is connected at one of its ends to the base of the wall. ; :
| . vertically down B and the other end is fixed at one of stairs-of the ladder at a dlstance. O '
130 cm. from A.lftheend Bisata dlstance 480 crn. from the horizontal plane. - - \ -

Find the magmtude of the reaction of each of the ground atA and the wall at B also Lo
' find the magnitude of tension in the string. ’ -

@ In the opposite figure : y
A uniform fine lamina » in thickness and density of mass 600 gm. C

in the shape of an equilateral triangle ABC of side length 36 cm.
A mass of 200 gm. is fixed on the lamina at the point

of trisection of AB » then the centre of gravity of the system 500
with respect to the two axes INOINIT : A 5

@ (165,4573)
®(6-4512)
(18,45f)
(165,135\/“)
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f the coefflclent of friction between a body and a plane = 2 cos 60° s then the N
measure of the angle of friction = -+--o- e

(@) 30°
(b)45°
() 60°
@ 120°

— A A — A A — A A
IftheforcesFl ==3i+j » F=—i+j » F,=1+2]j actatthe point A= (1 »2)
» then the length of the perpendicular drawn from the origin point to the line of action
of the resultant of these forces = -------.- -+ length unit.

.2'

o0
©5
@15

'F and F are two parallel forces acting in opp031te directions at the two points A and ~
B respectlvely sF >F,) » 1f their resultant Ris of magnitude 10 newton and acts at C

' where ce AB where AB = -8cm. s AC=12cm. then F = - newton.

(a)25
()20
()15
(@) 10

The two equal forces which act on steering wheel of the car and causing rotation to
the steering wheel are ...

@ friction.
couple.

@ a force perpendicular to the steering wheel.

@ non-zero resultant.




Answer one of the following items :
[a] A regular fair lamina in thickness and den31ty in the shape of a square ABCD of
side length 48 cm. M is the pomt of 1ntersect10n of its dlagonals A CMD iscut
_ and separated to be flxed on A CMB such that MD 001n01des MB
. Find the dlstance between the centre-of grav1ty of the lamma in this case from BA
and BC . : e ' '
[b] The masses 6.5 »3.5 5 1.5 and 8.5 gm. are fixed at the vertices A s B » C and D of
the rhombus ABCD in which AC =2 BD = 16 cm.,
Prove that the centre of gravity of these masses is at a distance\/—S— cm. from the

2
o
3
N
=

centre of the rhombus.

The opposite figure represents a uniform wire in density A
and thickness where AB =4 cm. s BC=12cm. » EE
/ B is aright angle. If the wire is suspe{r}_(_i*ed freely from B <
» then the tangent of the angle between BC ;
and the vertical in the equ1hbr1um situation equals -+

@
®%
©3
(d)3

12¢m. C
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—— - . A A
The force F, =2 ? -3 3\ acts at the point A (2 » 3) and the force F,=41-6] acts at
the point B (-1 5= 3) , then the resultant acts at the point ...............

_'(1',0)
®)©O>-1)
'@(3 o= 1)

@150
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ABCD is a rectangle in which AB = 30 cm. s BC =40 cm. the forces of magnitudes
12 524 » 12 and 24 kg.wt. acts in the directions BA > BC s DC » DA respectively.
Prove that these forces are equivalent to a couple and find the magnitude of its
moment » then find the magnitude of each of the two forces which act at A and C
parallel to BD and make the system in equilibrium.




€D ABis arod of length 180 cm. and weight 70 newton acting at its mldpomt the rod
rests horizontally on a support at its end B and it is kept in equlhbrlum by a light
-vertical string fixed at a point of the rod ata dlstance 60 cm. from A The rod carries a
weight 20 newton at a. pomt ata dlstance 15 cm from A. Determme the magmtude of

the tension in the string.."

\

@ If the force F acts in the plane of the parallelogram ABCDandM, =- 18 moment unit
' M =My = 32 moment unit. > then M = oo moment umt

@50
(b) 82
©4
(d) 14

n the opposite ligure :
The moment ol the force F = 200 newton
about 1(ax1s'- ----------- newton metre

30
| ©3012-2s
| @«

z |
Q

&
N
o
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A number (n) of coplanar and parallel forces are equal in magnitude each of them = F
They act in a direction parallel to y-axis the forces are consequently opposite in direction.
The first one act in the positive direction of y-axis at a distance 2 cm. from it.

.y OZ IePonN

The distance between each. consecutive forces is 2 cm. If n is an odd number. Prove that .
_the algebraic sum of the moments of these forces about the origin point = (m+1)xF o

'

AB is a uniform rod of weight 6 kg.wt. and of length 120 cm. It is connected with

a hinge fixed on a vertical wall at the end A »a weight 8 kg.wt. is suspended at

a point of the rod at a distance 30 cm. from the end A » the rod is kept in equilibrium
horizontally by a light robe fixed at B and connected with a point on the wall lies
vertically up A justly. If the robe inclines with the horizon by an angle of measure 30°
» find the maghnitude of the tension in the robe and the magnitude of the total reaction. -
of the hinge. - o 4 .
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@ If the norm of the moment of a couple is 350 newton.metre. and the norm of one of its

\-

forces =70 newton s then the arm length of the couple I e

3 -'.50_ metre.
B “-.Sj‘me'tlre_. .

@Sbrh.

(@)24500 em.

@ Answer one of the following items :

[a] A body of weight (w) is placed on a plane inclining with the horizon with an angle
of measure 30° » the coefficient of friction between the body and the plane equals = 3

» find the magnitude of the horizontal force directed towards the plane and its line
of action lies in the vertical plane which passes by the line of the greatest slope of

the plane to act on the body to make it about to move downwards the plane.

[b] A body of weight (w) is placed on a horizontal rough plane. The angle of friction
between it and the plane is of measure A » the body is pulled with a string making
an angle of measure 6 upwards the horizontal.

Prove that the force required to make the body about to begin motion cquals (}i x())
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ABC is a lamina in the shape of an equilateral triangle of side length 8\/? cm. and its
J weight = 300 gm.wt. act at the point of intersection of the medians of the triangle.

1If the lamina is suspended by a horizontal nail in a hole near by the vertex A » such.
that its plane is vertical and a couple of moment = 1200 gm.wt.cm. in magmtude acts

in the plane of the lamina.

| _. Find in the equ1hbr1um posmon the measure of the angle of 1ncl1nat10r1 of AB with’

the horizontal. .

) In the opposite figure :
The sum of moments of the shown forces

about the point C equals - newton.cm.

(@)4013

(b) 1208013
(©)8073

@ 12013

A

30

newton

B 8cm.

@ newton




@ AB is a uniform rod of length 80 cm. Rests in a horizontal position on two supports C
and D where the dlstant between them 30 cm. 5 C is near to A

"If the rod is about to rotate about C » if a weight 15 kg.wt. is suspended from A
and is about to rotatat about D if a weight 5 kg.wt. is suspended from B ' -

Find the Welght of the rod and the dlstant between each of the two supports from the
nearest end of the rod. ' :
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Answer the following question :> ;

| Choose the correct answer :
( 1) If 6 is the measure of the angle between the limiting friction force and the resultant
reaction » then the coefficient of the static friction is equal to «+-eee

(a) tan O (b) sin 6 (¢c)cos O (d)cot O
2 ) The opposite figure represents (20) newton (F)  (12)newion
a rod in equilibrium
,then F e, l l l
1) 28 newtons. (b) 16 newtons. 4™ A om 2m.
') 2 newtons. : () 4ncwt0m

¢ 3 The force F= 1 -5] J acts at point A (= 1 5 1) » then the moment of the force F
about the origin pomt isequal to oo
A A A A
ar—2Kk 2k (c)8k )-8k
t -1 1 Two forces form a couple 5 the magnitude of one of them is 15 newtons and the
moment of the couple i is 45 newton.cm. » thun the perpendlculan dnstdnce buwcen _
them is cqual to oo S o . L '
(1) 675 cm.  (b)60 cm. o (¢)3em. '(d,) 30 cm.
5 ) If a system of a coplanar forces is in equilibrium » then the algebraic.measure ofl the
sum of its moments about any point in the plane is equal to oo
(a) non-zero constant. (b) zero.
(¢) resultant of these force. (d) the unity.
( 6 ) The centre of gravity of two physical bodies of masses 3 kg. and 6 kg. and the distance

between them is 15 cm. is at distance -+ cm. from the 3 kg. body.
(@) 5 (b) 10 ()75 (A9

,&hswer tilree questions of the following \/

|2} The opposite figure illustrates a winch puller @j newton
AB acting on an inclined fence CD /2 ‘f'
Find the magnitude of the moment of M
. PPN e
the tension force about point D 30 em,

« 175 44 newton.metres
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| [b] A body of -weight (W) is placed on a rough plane mchned at an angle of measure (0)
~ tothe horlzon If the measure of the angle of friction is (7») fmd the magnltude and

dlrectlon of the least force makmg the body about to move upwards «W sin ( 0+ 7t)» v

[a] Two like forces each of magnitﬂde 10 , 15 newtons act at the two poirits A » B where

AB = 75 cm. Find the resultant of the two forces. «25 newtons s 45 cm. far from A»

[b] ABC is an isosceles triangle in which AB = AC =13 cm. and BC =10 crh. forces of

magnitudes 65 » F » 65 newtons act along AB » BC » CA respectively. If the system
is equivalent to a couple s what is the value of F and the magnitude of the moment of

the Couple ? «50 newtons s 600 newtons.cm.»

al ABisa light fine rod of length 2 { connected in a vertical plane at its two ends A »

B by two strings inclined at 30° ’ 60° to the vert1ca1 respectively » two weights of
magmtudes 2 and 8 newtons. are suspended on the rod at dlstant L, 6 (. fromA.
Find in the position of equilibrium the tension magnitude in the two strmgs and the

measure of the angle of inclination of the rod to the horizontal. «513 »5 newtons »30%

{hﬁ ABC is an equﬂateral triangle of 31de length 10 cm. the weights 3,6 ,9 act at its

- vertices A 5B C respectlvely Identlfy the posmon of the centre of gravity of the

M/"s

_system w1th respeet to the pointC - . ’ 4 «(4%— e )

[a] In the opposite figure :
A force of magnitude 25 \[g newton acts at EM
where M is the geometric centre of the square ABCD
Find the components of

the moment of the force about

the ceordinate axes. «~ 500 5250 5 zero»

1) A fine lamina of uniform density in the form of a rectangle ABCD in which :

AB=5cm. » BC=12cm. s EEAD such that AE =5 cm. The triangle ABE is

bent about side BE until AB lies on BC totally. Identify the centre of gravity of the

lamina after bending it with respect to CB » CD «/“?%7 5 ‘/7} » ¥

i
0
el




‘ Model

Flrst & Answer the followmg quesnon)

‘ QJ Choose th correct answer :

( 1) Two couples act on a body » the magnitude of one of the two forces of the first
couple is 20 kg.wt. the moment arm is -12— m. and the direction of its rotation is in
anti clockwise direction while the magnitude of one of the two forces of the second
couple is 30 kg.wt. moment arm is 1 m. and the direction of its rotation is in the
clockwise direction then the resultant couple is equal to =

suo!;eu!uiei(g {)IOOQ jooyds

(a) 20 kg.wt.m. and the direction of its rotation is in the clockwise direction.

(b) 20 kg.wt.m. and the direction of its rotation is in the anti-clockwise direction.

(¢) 40 kg.wt.m. and the direction of its rotation is in the clockwise direction.

(d) 40 kg.wt.m. and the direction of its rotation is in the anti-clockwise direction.
(2) The angle of friction is - "

(2) the angle included between the nor mal reaction and the resultant reaction in the
case of limiting friction. '

(b) the ratio between the force of limiting friction and the normal reaction.

(¢) the ratio between the coefficients of static and kinetic friction.

(d) the angle included between the imcc of thc limiting friction and the 1csultdnt
“reaction. | o . I“

(3) }The opposite figure illustrates a fvo'ré:elof' mag’ﬁitudé F acts B
on an end of a rod » then thé measure of angle 6 which generates '
the maximum moment about points B is oo |
(a)0° (b) 90° (c)45° (d) 30°

( 4 ) Two unlike forces s the magnitude of one of them is 7 newtons and the magnitude of
their resultant is 10 newtons » then the magnitude of the other force is oo

(a) 3 newtons. (b) 17 newtons. (¢) 27 newtons. (d) 6 newtons.

( 5 ) In the opposite figure :
If A is the angle of friction between 5 ( T
the ground and the rod » then 4 R,
(AN 0 . tan A = e . . | j N
(a)2 (b) % I MRy A
()1 | ()3 W)

( 6 ) A mass of 5 kg. acts at the point (2 5 — 1) and a mass of 7 kg. acts at the point (1 52) »
then the centre of gravity of the two masses acts at the point -

(@) (17 59) w (41, 3) (©)(19 5 13) @ (42 %)
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AhsWef three questions of the following )

{a} Ifthe force F 5 1 —J +3 k acts at the pomtA(— 15251)
s Fmd ( 1) The moment of the force F about the origin point.-

(2 ) The length of the perpendicular drawn from the orlgm pomt on the line of |

suoeUIIRXS )0Oog |ooYdS

action of F <<7 1+ ‘% 2.35 length unit»

[b] Prove that if a body is placed on a rough inclined plane » and the body is about to
slide » then the measure of the angle of friction is equal to the measure of the angle of
inclination of the plane on the horizontal.

| [a] Three bodies of weights 5 57 » 11 kg.wt. are placed on A
a light rod as shown in the figure. Identify the suspension Gy 9em. (7) 6em.(5)
point on the rod such that the rod remains horizontal.

«9 cm. far from the pein‘; Ax»
: EM ABCD is arectangle in which AB 6cm. » BC=8cm. » E EBC » GEAD
' such that : BE =DG =6 cm. The forces of magnitudes 5 55 57 57 > F s Fkg.wt.

act at the directions of AB » CD » BC » DA s EA 5 GC s respectively if the system
is equivalent to a couple whose moment magnitude is 10 kg.wt.cm. in the direction

of CBAD ¥ind : F 4612 kg.wt»

n&i fn Erhe'e@peeﬁ@eﬁgﬁre :
The top" of a umform ladder welght (W) is leaning agamst :

a smooth Vertlcal wall and its base is leaning against a rough

ground inclined to the horizontal at an angle of measure (0)
upwards. If the ladder is about to slide while it is in a vertical %% B

plane perpendicular to the intersection line of the wall and

ground » prove that the ladder is inclined at an angle of
measure o to the vertical where tan o = 2 tan (A — 0) where A

is the angle of friction.

[b] A uniform rod AC of the length 15 { is bent from point B where AB =5 { such that
m (£ ABC) = 90° and a rod is suspended freely from end A

Prove that BC is inclined at an angle of © where tan 6 = % to the horizontal.

Eili1a] In the opposite figure :

If the moment of the force F perpendicular to the rotation
arm about point A is equal to 620 newtons.cm.

Hind ¢« F «19 newtons»




[b] ABC 1s an equllateral triangle of side length 20 cm. »- M s the 1ntersect10n point of its’
-~ medians » D is the rhidpoint of BC 5 masses of magmtudes 15530 575545 y45 are
| fxxed at the points A'>B »D'»'C » M respectively: Identlfy the centre of gravity of this
' system Where does the centre of gravity of the remaining system lie if the mass

,(>T> .

Aex1sted at B is lifted?

« ( 675

| Model |3

Answer the following question :>

!!; Complete :

( 1) The magnitude of the least horizontal force F needed to

equilibrate a body of mass 15 kg.wt. on a
plane the coefficient of the static friction between it and the

I

a rough vertical

body is equal to = 1s equal LO oo kg.wt.

5

(2) A force of magnitude 70 newtons acts at AB where ABCD is a square of side lengjthv

15 s\F )i

> rom the pomt C»

suoneugwéxa yoog |ooi.ps

Ke. |

10 cm. » then the maymude of the moment of the force about the centre of the

square is' equal to -

el A
» Fi=i1-2)

(3I)IFE TE,

( 4) In the opposite figure @

The moment of the couple resulted -

hom the two loxces 50 ) 50

is equal O reevveenenes

” T; N =44 5 unit » then F; =

5) When arod is placcd in a smooth sphcneal container » it is in equilibrium when the
line of action of weight passes -

( 6 ) The centre of gravity of the triangular uniform lamina lies at -0

| Answer three questions of the followmg )

2

I {a] A body of weight 66 3

newtons is placed on a rough horizontal plane. The coefficient
of friction between them is equal to T

A force of magnitude 40 newtons acts on the body and inclined at an acute angle of
measure 0 to the horizontal plane. What is the value of 6 if the body is about to move ?

-

{b] In the opposite figure :

Find the moment of the force 200 newtons about O

,}HWHMH»

o~
«36° 30»

40 cm.

i
{
[

=N @anewtons

«- G302 3 pewtons., cnu»
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[al ABisa non uniform rod of length 1 m. it rests in a horizontal position on two

supports atC » D where AC=20 cm. » BD = 10°em. If the heaviest weight can be |
suspended at pomt Aor point B Wlthout dlsturblng the rod is 5 5 4 kg.wt. respeetlvely

Find the weight of the rod and its pomt of action. «2 kgwt. 570 cm. far from the point A»

[b] ABCDEF is a umform hexagon of side length 10 em. The forces of magmtudes 255

,4 5651 53 newtons acts at AB ,CB »CD »ED » EF » AF respectively.
Find the magnitude and direction of the force which should act at the centre of the
hexagon in order to reduce the system to a couple » then identify its moment.

«‘\/ 3 pewton in direction CA »—35% 3 newton.cm.»

| [a] AB is a uniform rod of weight (W) is leaning by one of its ends A on smooth

horizontal ground and its end B on a smooth plane inclined to the horizontal at an
angle twice the measure of the angle of inclination of the rod to the horizontal in

an equilibrium. The rod in being kept by a string one of its ends is connected to the '
end of the rod leaning on the horizontal ground and the other end of the strmg isina
point on the intersection line of the inclined plane with the horizontal plane. Find the

magnitude of tension in the string and the two reactions at the two ends of the rod

when the rod inclines at 30° to the horizontal. . « 1/;» W s -§¥ W oo Y‘f« »

H}g ABCD is a fine uniform Jamina in the form of a square of side length { If EsE> N

are the midpoints of AB s AD , BC respectlvely The tnangle AEF | is bent about EF
such that A is coincident on the centre of the square M- and the triangle BEN on EN -
such that the vertex B is coincident on the centre of the square M

Identify the centre of gravity of the lamina in its new position.

« with respect to the centre of the square ( —?17‘: {, 0> »

[a] In the opposite figure :

Find the sum of moments of

the forces about O

30604144 168 k» K

(b} Find the centre of gravity for the following distribution :

W1 =20 newtons acts at (2 » 1) » W, = 15 newtons acts at (-3 5 1)

» W, = 25 newtons act at (1,-1) « (% , }}>




Model

3 .Answer the followmg questlon >

m Choose the corre_ct answc

( 1) The coefficient of friction is based upon -

suog;eu!wekg yoog [ooyds

(a) the area of the contact surface between two bodies.
(b) shape of the two bodies.
(¢) nature of the two bodies. (d) all mentioned.

( 2) The opposite figure represents
a uniform rod leaning on [ liocm,
a support at its midpoint.
A body is placed on the rod as

shown in the figure which of L
the following forces makes the 20 metons
rod be in equilibrium oo
(1) a force of magnitude 10 newtons upwards act on a distance 20 cm. on the right

of the rod midpoint.
() a force of magnitude 10 newtons downwards acts on a distance 20 cm. on the
right of the rod ‘midpoinl-
¢) a force of 1mgn1tude 30 newtons upwands acts on a distance 5 cm. on the left of
the rod mldpomts "
(d) aforce of magmtude 30 newtons downwards act on a distance 5 cm. on the left
of the rod midpoint. '

( 3 ) The force F=F X/i\ + Fy/j\ +F, ﬁ acts at point A whose position vector with respect to
the origin point is A x/i\ + Aya'\ +A, ﬁ » then the component of moment of F about
QXIS 1S eoverrereees
(“)FxXAz_FZXAx (b)-—FyxAZ+FZ><Ay
() F XA +F xA () F, x A +F xA (10) newtons

( 4 ) The magnitude of the moment of the /
opposite couple is equal to oo /( -

A6

(a) 800 newtons cm. Vi
80 cm. /

(b) 400 newtons cm. /

(¢) 400 1/_3_ newtons cm. /

() —400 \/g newtons cm. (O newors
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{5) In the opposite figure :
If the rod is about to slide

9 then_ Rl =TT
N |
WwwW ) 1w
y
43 7 1
© a
© =W | @ w
(6 ) The centre of gravity of the regular density shaded \
lamina in the opposite figure is - - | .
8 8 5
@(2-3) 0 (3 ,2)
X

(©)(658) | (D) (8506) al

Answer three questions of the following \’

[a] A body of weight 16 kg.wt. is placed on a plane 1nchned at 30° to the horlzontal and .
the coefficient of friction between it and the body is equal to L

13

A force in the line of the greatest slope of the plane acts on the body upwards and
with magnitude 10 kg.wt. If the body is in equilibrium » identify the friction force

and show whether the body is about to move or not. «Z kg.wi. »is not about to move»
23 OF A8 . = aee o . . e ) /'“\.- .
6] in the opposite figure : . o {150 newions * (250) newtons
- Three coplanar forces act on L sAe
the rod AB : I A v K3 By
. - - . I5i N (ZL Cm-x
Find the algebraic measures of the sum of i _ !
the moments of the forces about each of 60cm. | 50cm. ‘ 40cm. 367
the two points A » B ' '- newtons

«21700 kg.wt.cm.»

ta] A uniform rod of length 4 metres rests at its midpoint. Two weights of 4 , 3 kg.wt. are
suspended in one of its two halves distant 1 5 1.5 m. from its midpoint respectively
and two other weights of 5 kg.wt. » W kg.wt. are suspended in the other half distant

—% » 2 m. from its midpoint respectively. What is the value of W if the rod is in
equilibrium ? : «3 kg.wi»

1b} ABC is a uniform lamina in the form of an equilateral triangle of side length 3ngcm.

and weight 50 gm.wt. the lamina is suspended by a horizontal pin from a hole close to
vertex A to be vertically in equilibrium. A couple perpendicular to the surface of the
lamina acts on the lamina to be in equilibrium in a position AB is horizontal.

Find the moment of the couple acting and the reaction of the pin.
«750 ”\f?’z gm.wient. s 50 gmawvi»




[a] AB is a-uniform rod. Its end A is connected to a hmge fixed in a vertical wall and erid B
1s connected by an end of a string and the other end of the string is'connected by
4 pomt in the horlzontal plane passmg through the hinge such that each.of the rod and

the string inclined at an angle of measure 0 to horizontal. If (W) is the welght of the
rod » show that the reaction of the hinge at A is equal to ZW

[b] ABCD is a square of side length 20 cm. Four masses equal in magnitudes are placed at
its vertices. |
( 1) Identify the centre of gravity of the system.
( 2 ) Where does the centre of gravity of the remaining system lie if the mass placed

. . . 9y o)
at one of the vertices is ceased ? 10 5 10) 5 (39 s *i’)

| 1a] ABC is a regular lamina in the form of an equilateral triangle whose weight is 3 kg.

and M is its centre of gravity. Forces of magnitudes 2 52 » 11 kg. are placed at the
vertices A » B » C respectively.

Prove that the centre of gravity of the system lies

at the midpoint of MC
(b in thie opposite figure
A force of magnitude 50 newtons
-acts at point A
* Find the moment of the force about point O X

20042 415072 )

‘ Model

j Answer the followmg questlon >

}| Complete :

( 1) The coefficient of the static friction is the ratio between «--oeoe
/\

( 2) If the force F= 2 i—j+5 k acts at point A whose posmon vector 18 1 -3 k s then the

moment of F about point B whose position vector is _] +3 k is equal to «-oeeeee

( 3) Two like forces » the magnitude of one of them is twice the magnitude of the second
and the magnitude of their resultant is 31 newtons » then the magnitude of the

smaller force is equal to oo

( 4 If the two forces FI —AT+5 3 » F, =3 i-B /J\ form a couple » then

suogieu!wexa jyoog |ooyds
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( 5 ) The necessary and sufficient condition for the equ1hbr1um of a system of Coplanar
forces «««occooeennnn.

(6) The centre of gravity of the r1g1d body suspended freely on ‘the Vertlcal stralght hne' -

passmg through ...... QR :

Answer three_questions of the following )

| [a] A body of weight 50 newtons is placed on a rough inclined plane inclined at an

angle of measure 0 to the horizontal. The least and greatest forces parallel to the

line of the greatest slope and makes the body in equilibrium on the plane are 10 » 40
newtons respectively. Find the coefficient of friction and the measure of the angle of
inclination of the plane to the horizontal.

« vg s 30°»

[b] The opposite figure illustrates the force F needed to
remove a nail at B | . L
- If the magmtude of the moment of the force about
point A needed to remove the nail is equal to’

200 newton cm.
Find the magnitude of the force F

«5.38 newtons

of negligible weight in the figure is 13.6 kg.wt.

and acting upwards distant 3 metrés on the right of A. 06m an
) ’ Om. 4 m.

Find the magnitude direction and pbint of action of the A 3

third force. : «24.4 kg.wt. and 2.05 m. downward from the point A»

[bI ABCD is a rectangle whichAB=12c¢m. » BC=9cm. » MEBC such that
BM =4 cm. forces of magnitudes F, »8Y10 5,26 F, » 18 newton in the direction

BA s AM , DC 5 DA respectively. If the system of forces is in equilibrium 5 find the
value for each of F »F, «24 5 24 newton»

] If the resultant of three forces-act on the rod AB e (e, . .C%@.kg'w'%'i

[a] AB is a uniform ladder of length 5 m. and weight 20 kg.wt. rests with its end A
on a smooth vertical wall and on rough horizontal ground with its end B and the

coefficient of fricition between them is -}I and the end B is at-a distant 3 m. from the

wall. Prove that the ladder is not in equilibrium in this case » then find the smallest

weight of the body which the coelficient of friction between it and the ground is 1l

such that if it is placed at the end B of the ladder » it stops the ladder from sliding.

«l? % kgowios

.
&
E




[b] A uniform wire of length 100 cm. is bent in the form of five sides of a uniform hexagon
ABCDEF and starts from point A > Identify the dxstance between its centre of grav1ty

. and that of the hexagon: If the Wwire is freely suspended from end A » identify the
measure of the angle of inclination of AB to the vertical in the equ111br1um state.

« 2 3 s 55° 42

suoljeuluexg joog |ooyds

@ [a] AB is a uniform rod of length 2 m. and weight 5 newtons C » D are two trisection
' points from direction A » weights of magnitudes 1 52 » 3 » 4 newtons are connected

at point A » C » D » B respectively. Identify the centre of gravity of the system.

11

«g M. from the point A»

—

— A
I[b] Two forces F =2/i\—/j\ s F =j\—2iactattwopointsA(1 s1) » BO,-4)
1 2

respectively. Find the moments of the system about any point on the plane.  « 1 ke
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