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tatic Exam model (1)

Answer the following questions| 20 questions

rom 1to 12 choose the correct answer

R(1) A body of weight 6 Newton’s is placed on a rough horizontal

/3

plane whose coefficient of friction is 3 the friction force e

@ [0,2/3]
® [0,1] @ [0,3/3]

3
Q(2) If the force F in the plane of the parallelogram ABCD and

Ma=-18 , Mg=Mp=32 then Mc=..... moment unit
@ 82
d 46 @ 14

Line action of the force is // to BD
Fh,=18 , Fh, =32
Mc =F(hy +h, +h;)=2Fh; + Fh, =2x 32+ 18 = 82

[0,1uR] = [O,éx 6-‘ - [0.2v3]

Q(3) In the opposite figure : R is the resultant of the two parallel forces
F., F, if F1=36Newton , F,=24Newton then AB:BC= ............

@ 1:2
d 3:2 @ 2
_ .AB_24_,.
36xAB=24xCB .. BC - 36—2.3
Q(4) If the system is about to move then
The coefficent of friction equal

4
9
2
4
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Q(5) Four forces form two couples which g
are in equilibrium Then F=.....Newton

ON @ 9 tem C.30° 5 /

D30~ <«—4cm > 2cm—>A
ON:] @ 10
10x AO = FxBD -.-Ao=ACsin30°=6x%=3
10x3=Fx5 ~F=6

Q(6) If the door is in equilibrium Its weight is equally distributed
On the two hinges at A and B then The the reaction at A=...

1
Q) ®EW

2 8

Sy, =W

2
M, =0 -~ -Wx3+X,x2=0 - X, =%w “R=JXZ+Y? =%w

4

Q(7) If the two forces?1=ai+3j ,?2=5i+bj form a couple then a + b=

8
® 10

a=-5,b=-3 .a+b=-8

Q(8) The center of gravity of two physical particles of weights 4 Newton’s

and, 6 Newton’s and the distance between them is 5 meters.
it is at distance from the first particle

@ 1cm @ 2cm

® 3cm @ 4cm

X=4x0+6x5=3cm

vy 3cm from (4Newtons)
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Q(9) In the opposite figure : if the rod is in equilibrium
Then the value of F is Newton’s

@ 2
D 28
® 16 @ 4 l 0

4m

Mo=0 12x4+Fx2=20x4 .. 48+2F=80 ..F=16

Q(10) The measure of the angle 8 which generate the maximum
Moment about (B) is

D@ o
® 90°

90°

Q(11) If the coefficient of friction between the body and the
plane =2sin30° then the measure of angle of friction =

® 30° @ 60°
® 45° @ 90°

tan)\=2x%=1 - A =45°

Q(12) In the opposite figure The rod is equilibrium
The value of sin © =....

® 04 @ 0.6

® 0.5 @ 0.8 =t

A4

[24]

80x20sin0=24x40 ..sin0=0.6
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Q(13) A body of weight 26N is about to slide it is placed on a rough inclinef

plane with angle whose tangent =—1_ If the same body is placed on a

443

horizontal rough plane having the same friction of the inclined plane
find the magnitude of the force acting on the body and incline to the
horizontal with 30° and make it about to move

_ 1 20 _ : 1-_
“__4J§ , R+Fsin30° =26 R+2F—26

Fcos30° =puR R]

F
A —
6F +%F 26 -

26

Q(14) ABCD is a square , its diagonals intesect at M , forces of magnitudes

—_— —> —> —>
8,6,F,K Newtons act along AB,CB,CD, AD respectively if the algebraic
sum of moments of these forces vanishes about each of M and A find the
values of F , K

K]

D

L6xL-FxL=0 .. )
BxAL—8xIL+KxaL—6xdL=0 F
- Oxg 2 2 2 M

.6-8+K-6=0 .. K=8

¢ @

Q(15) Force?=3i-'| acts at the point (2,1) find the moment of this force with

respect to the point (2,-3) then find the length of the perpendicular from
(2,-3) to the line action of the force

M, =[(21)-(2-3)]x(3-1) ..M, =(0,4)x(3-1)=0x-1-4x3=-12K
The perpendicular distance from
A to the line action of the force

M 12 a2
IFIl ~ J32:12 V10




Static _Exam 2017 model (1) page(5

Q(16) The force F =2i — j+ 3K ats at the point (-3,1,2) find the moment o
the force about the pont B(2,2-1) then find the length of the
perpendicular from the point B to the line action of the force

r=BA=A-B (=312)
=(-3,2-1)-(22-1)=(-5-13)
i j k 5
Mg =(-5 -1 3 (2,2,-1)
2 -1 3
=(-1x3-3x-1)i-(-5x3-3x2)j+(-5x-1-2x-1)K

2 2 2
_ 210+ 7K RPN [GETY +7 -J/35
./22 ?+3?
Q(17) AB is a rod of length 60cm and weight 400gm.wt (acting at its mid
point ) rests on support 20cm distant from A The rod kept horizontally in
equilibrium by a light vertical string connected to B find (i) The magnitude ¢
each of the tension in the string and the reaction of the support (ii)The

magnitude of the weight that should be suspended from A suspended from
A to make the tension in the string is about to vanish

R+T = 400 %
(o)

M,=0 ..400x10-Tx40=0
~.40T = 4000 ..T=100

~.R =300 gm.wt o [JOOMA (20em A
Second:T=0 ,M. =0 c
400x10-Wx20=0 Y
- W =200 gm.wt 400

Q(18) ABCD is a rectangle in which AB=9cm , BC=12cm an isosceles

triangle HAD is drawn outside this rectangle such that AD is its base and its

height =8cm forces of magnitudes 36,48,36,40,40gm.wt act along
—_ —> —> —> —>
AB,AD,CD,DH,HA Respectively prove that this system of forces is

equivalent to a couple then find its moment norm

AH=DH=10cm 230_48_40_, @ %

10 12 10
B

moment=-4x2x1x12x8=—384 t
C

2
36,36 form another couple its moment =

—36x12 = -432gmwt.cm
norm of the couple = -816

12cm
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Q(19) A ladder AB of weight 35 Kg.wt and length 3m. rests in a vertical
plane with the end B on a smooth floor and A against a smooth vertical wall
The lower end B is attached by a string to a point on the floor vertically
below A. Given that B is 1.8 m. away from the wall and the weight of the
ladder is acting at a point on the ladder 1.2 m. away from B, find the tension
in the string. Also find the tension in the string when a man of weight 80 kg.
stands at the mid-point of the ladder.

AZ =32 -1.8% = 2.4m
R,=35-(1) T=R,—(2)
M; =35x1.2cos0 -R, x3sin6=0

35x1.2x%=R1x3x% - R, =10.5Kg.wt

After ascending of the man

35x1.2x%+80x1.5x%— x2.4=0

-.R; =40.5Kg.wt , T =40.5Kg.wt

Q(20)A uniform fine lamina in the form of an isosceles triangle A B C in which
AB = AC and AD is the height of the triangle of length 45 cm. A straight line is
constructed parallel to the base BC and passes through the center of gravity of

the lamina to intersect ABand ACat E and F respectively. Prove that the center
gravity of the quadrilateral E B C F lies on AD and is distant 7 cm from point D.

A

A(ABC) \45
Mass AEF = 4K
mass of ABC = 9K

A(AEF) _ (30)2 _4

9

(9K x15-4Kx25) _
Y‘( 9K - 4K )‘7

s.7cm fromD
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Answer the following questions| 20 questions

rom 1to 12 choose the correct answer

R(1) A body of weight (W) is placed on a rough inclined plane incline angle
B to the horizontal , a force of magnitude (W) acted on it in the direction of
he line of greatest slope , if the body is about to move upwards then p=....

Q) secH-tan@ @ 1+tan®
3 secH+tand @ 1+cotO

R=Wcos0 , W=Wsin0+uR
. W =Wsin0+uyWcos0 -+ W
1-sin®

=secB-tan0
cos®0

S 1=sin@+pcos® . .pu=

R(2) The maximum moment of the force About A equals

@ 300N.cm
3 200N.cm @ 50N.cm 10Newtons

10x10 =100N.cm

Q(3) In the opposite figure the resultant of the two
parallel Forces F; ,F, is R if F1=60 , F,=40 then AC:BC-=.....

@ 1:2 5 c
R 3:2 @ 4:5 lR

_ .AC_40_2
60xAC=40xBC . ZE=25=%

Q(4) If 4F, , 3F, two forces form a couple if F, = (6-9) then ||F,|| =

@ J/13
® 5J/13 @ 7J13

(6,-9)=3(,m) .3L=24 - L=8 ,3m=-36 .m=-12

IF|| = V8% +(-12) = 4/13
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Q(5) ABC is a right angled triangle at A and the system of forces form
a couple then F=...and the magnitude of moment of this couple=

A
® 12N.cm @ 16N.cm %o
Sy

® 24N.cm @ 26N.cm  “Hf

N
T

.'.M=2x2x%x3x4=24N.cm

Q(6) If 8 is the mesure of the angle between the fianl limiting forcfe
and the resultant reaction then the coefficent of the static friction is

® cos®0
@ sin® @ cot®

tan(90° — 6) =cot9

Q(7) The moment of the couple equals ...

® 150 @ 75
® 15043 @ 7503

1—gx2x%x10x10xsin60° = 754/3N.cm o (15) newton

10 cm

Q(8) The center of gravity of a uniform fine lamina in the form
of an equilateral triangle of side length 12 cm is distant
from one of the vertices of the triangle:.

@ 4/3
@De6d3

The center of gravity is point of intersecting of its median
Divide the median ratio 1:2 from base

AD = 12sin60° = 643 .- AM=%><6J§= 443
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Q(9) If a is the friction angle between the rod and the horizontal

And the rod inclined angle of measure 0 to the horizontal
Then tan@ x tana =

® 05 @2

@ 1

M,=0 ..WLcos8=pW2Lsin® ..cos0=p2sin6
~.tan@xtana=0.5

Q(10) ABC is a triangle M is the point of intersection of its medians
Parallel force as shown acts in the plane of the triangle
If CD=30cm then the resultant of these force acts at a point
distance from C

15 @ 5

® 16 @ 10
M.=0 .
5Fx20+2Fx30=10FxX ..X=16

Q(11) AB is a uniform rod and the system is in equilibrium
Then F equal

M, =0 ..-40x50cos30° +Fx80cos30°=0 .. F=25

Q(12) If the force F acts about the point (3,5) and (-1,1) with moment
6K and -6K then the moment about .....=0

D (-1,-3) @ (2,6)

® (2,2 @ (1,3)
mid point of is (1,3)
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ABC is a thin lamina in the form of an isoscles triangle in which
AB=AB=26cm , BC=20cm The laminal is suspended by a thin horizonta
pin from a small hole near the vertex A such that its plane is vertical .
Acouple the magnitude of its moment equals 720Newtons .cm acts on
the lamina in a diraction perpendicular to its plane such that itis in
equilibrium in a position in which AB is horizontal find the magnitude ¢

the weight of the lamina given that it acts at the pomt of intersection of
its medians

(b) AD= V262 —102 = 24cm
,AO=%AD - AO =16cm
9—AD_24 _12_AD_AD
AB 26 13 AO 16
~*The lamina is in equilibrium

.. the weight and the reaction of the pin form a couple
-BR—\W

coS . AD =16 x

Q(14) ABCD is a trapezium in which AD/BC ,(ZABC)=90° AB=8cm,
BC=15cm , AD=9cm forces of magnitudes F , 44, 68 Kg.wt act along

_> _> _> - - - -
DA ,DC, AC respectively if the line of action of the resultant of these

forces passes thought the point B find the value of F
Answer:

inAABC AC = V82 +152 =17 ~.BH= 8:715 11270 .DC =+v6%+8 =

68><11270+44><12—Fx8= 0
- F = 126gm.wt

C ¢6cm E«—9cm—>B

Q(15)If F=3i-4j actat A=(0,2) if B=(3,-2), C=(2,3)
D = (-2,1),H = (5,-1)Prove that: the line action of the force
(a) passing through B (b) bisect CD (c) parallel to CH

(b) M, =[(0,2)-(3,-2)]x(3,~4) = (- 3,4)x(3,-4)=10
M, =[(0,2)-(2,3)]x(3,-4) = (- 2,-1)x (3,-4) = 8+ 3 =11
M, =[(0,2)-(-2,1)]x(3,-4)=(2,1)x(3,-4) = -8-3 =-11
M, = [(0,2)- (5,-1)]x(3,~4) = (- 5,3)x(3,-4) = 20 -9 = 11
"."Mg=0 .". the line action of the force passing through B
**Mc=My .. the line action of the force //CH

**Mc=-Mp .". the line action of the force bisect CD
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Q(16) In the given figure :F, = 6J/13N , F, = /61N acts in direction of

Ké , KE find (1) the sum of moments of the two forces about O
(2) the moment of the resultant about O
A - (0,0,6) ,B—(0,4,0),C— (4,-3,0)
AB=B-A=(0,4,0)-(0,0,6)=(0,4,-6)

6/13__(0.4,-6)=(0,12,-18)

J0? ;4% 1 62

k
6 |=-72i
-18

M, = -54i - 24j

Q(17) A rod of length 100cm and weight (W) acting at its mid point is
suspended in a horizontal position by mean of two vertical strings at its enc
determine a point on the rod which a weight of (5W) is suspended such that

the magnitude of the tension in one of the two strings equals twice its
magnitude in the other string

2T+ T-BW-W=0 .. T=2W
M, =0
BWX +50W - Tx10=0

5WX+50W-20W=0+W .. X=30cm

Q(18) ABCD is a trapezium right angled at B Ap/c,AB=9cm , BC=2AD

=24cm , H is the mid point of Bcforces of magnitudes 27,72,45 and 36
—_ —> —> —>

forces is equivalent to a couple and find the norm of its moment . find the

magnitudes of each of the two forces acting along HA and DG for the system
to be in equilibrium 12cm

(CD)? = 122 + 92 = 15cm

.27 _72_45_36_4

"9 724 15 12
mom.=3x2x%(12+24)x9=972

_12x9 36 36 _ _
DE = 5 -5 F x 5 =972=F=135
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Q(19) A uniform rod rests with one end against a rough vertical plane, the
coefficient of friction between them is%, and the other end on a rough

horizontal floor, the coefficient of friction between them is%. Find the rod's

inclination to the floor when being in limiting equilibrium.

Horizontal : R, = %Rz Vertical : 1R, +R, =W

3R, J+R =W 3R, 4R, =W

Up _w -R.-8w -R=-3r. -3(8
=R, =W R, =2 ..R,_4R2_4(

M, = 0 .. W(Lcos8)=R,(2Lsin 6)+%R1(2Lcos 0)

.. cos0 = Esine +icose ..cos0 —icose = ﬁsine

11 11 5 11 1
.9 _12 ... 0.8in6_ 5
"11°°S°‘113'"9“_cose 1

: _5
..tanB—12

Q(20) ABCD is a square of side length 4 cm. The masses 6,4, 3 and 2 gm are
attached at A, B, C and D respectively. Another mass of magnitude 10 gm is
attached at the midpoint of AB. identify the distance between the center of
gravity of the system and both CD and CB

3| 4] 6|10
o|a4|4]4

Ol o] 4] 2

2><0+3><0+4><4+6><4+10><4):32
2+3+4+6+10 ]

Y (2x4+3x0+4x0+6x4+10x2
2+3+4+6+10

-.6(3.2,2.08)

)= 2.08




Sta’ric Exam 2017 model (3)

Answer the following questions| 20 questions

rom 1to 12 choose the correct answer

R(1) A body of weight 50Newtons is placed on an inclined Rough plane

ncline 45° to the horizontal a force of magnitude 25Newtons acts on the
body in the direction of the line of greatest slope make it about to slide
then the coefficient of friction equal

2
@ 221

€) 1—% @ J2-1

= 50cos 45 = 2542 F + MR = Wsin®

25/2u-25(2-1)  p- 1—%

R(2) The moment of the force about A equals

5
® 67.5 @ 943 c T .8

60° 6cm B3cmp
® 4543 @ 12
5/3

M, = 5/3sin60° x9 = 67.5

R(3) In the opposite fiqure : the value of X equals

®1 ®15 Xcm C1cmA
° 2 os | .||

R =
F Newton 10 Newton 6Newton

F=10-6=4 ..6x1=4X .. X=1.5cm

Q(4) a body is placed on an inclined plane inclines 45° to the
orizontal if the body is about to slide then thecoefficient of friction ....

D 1 @ J2
® V3 @0

tan45° =1
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Q(5) In the opposite figure : ABCD is a square X,Y,Z and L are

mid points AB, BC, CDand AD given that the forces are
in equilibrium then F =

® 10
A 1042

BD=y2+L2 =J2L. ZY=%/§L

10><L=Fx%ﬁL - F=1042

of mass 10Kg in equilibrium on a vertical rough wall where the

coefficent of friction between them equals 1 equals ....Kg.wt

5

® 50 @ 25 F
@ 25 @ 5

F=R ,..pR=W .'.%R=10 -.R = 50Kg.wt

Q(7) If a driver of a car wants to ascend an plane inclined to the

horizontal by an angle of measure 30° ,then the static friction
coefficient between the wheels of the care and the inclined plane must
be notless

® J3 @ 1
@@ @ 2
3

Q(6) The magnitude of the smallest horizontal force that makes a body

Q(8) 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

> e
center of gravity of the wire and both BC and BA respectively isA
@ (3,5)
@ (4.8)
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Q(9) The moment of the force 1042 about the origin point equals

® - 40i+30j @ 30i+40] 3

® 40i-30j @ 30i-30j "

>Y
C N\ A
4m

_40i —30j .

Q(10) If the normal reaction equals 245 Newton and the coefficient

of friction equals lthen the value of the resultant reaction equals

2
D 1 @ 4
® 5 @ 6

R' =Ry1+p? =2/6 x J1+ 1 _5

Q(11) In the opposite figure :A ladder of weight 12 Acts at the mid
point rest on rough ground and smooth wall In state of equilibrium
the ladder makes angle 45° with the horizontal then the coefficient

of friction equals

® 0.3 @ 0.4

® 0.5 @ 1
R,=12 ,R,=pR .. R,=12p

M,=0 .. 12x%Lcos45° =R, xLsin45°=0 ~.R,=6 ..u=0.5

Q(12) If the limiting friction force =40newtons and the coefficient
Of friction =0.25 then the reaction force =.....Newton

@ 40.25 @ 10

® 39.75 @ 160
WR=40 ~1R-40 - R=160
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Q(13) A body of weight 50 Newton’s is placed on a rough inclined plane

and is acted on by a force (P) along the line of the greatest slope
upwards given that the body is about to move upwards when

P =30 Newtons and is about to move downwards when P = 20 Newtons

find the coefficient of friction between the body and the plane

(b) Moving upwards Moving downwards

R =50cos8 — (1) R =50cos6 — (3)
50sin® + pR = 30 — (2) MR + 20 = 50sin® — (4)
MR =50sin0-20

50sin®+50sin6-20=30 .. sin9=% .. 8=30°

R=50c0s30° .. R=25/3 .. |.|X25J§+20=50x%,°,p=§

Q(14)ABC is an isosceles triangle in which m(£ZA)=120° and
AB=10cm forces of magnitudes 4,4,4J/3Kg.wt acting along

AB,AC andBC respectively prove that the line of action of the

resultant of these forces bisect BC and parallel to one of the tv&o
equal sides @

Mg =4x5/3=20/3 M, =-4x5/3=-20/3
BX CE

"~ Mg = —M, .. The line action of the resultant bisect BC
M,=—4V3x5=-20/3 .M, =M,
AD

.. The line action of the resultant parallel to E

Q(15) The force F = Li+ mj acts at the point A = (1,-3) and the algebraic
measure of moment vector of F about a point B = (- 5,0)equals -21 units

and vanishes about a point C = (2,—7) find the magnitide of F

and the equation of its line of action
[(1,-3)- (=5,0)]x (L,M) = —21
L6m+3L=-21 - 2m+L=-7
[(1-3)-(2-7)]x(L,m)=0

-m-4L=0

. F=i-4j - |Fl|-/1+16=417 ta

.. equation ism =-4 . 4X+Y-1=0
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Q(16) A force of magnitude 130Newtons acts along the diagonal
ABFind the moment of the force about the poin‘a‘ P

A > (0,0,3) , B—(4,12,0) & A
AB=B-A-=(4,12,0)—(0,0.3) = (4,12,-3) TN
AB = 3% +122 + 3% =13 @
F = 130(4,12,-3) = 40i+120j- 30K C 1zm
r=DA=A-D=(0,0,3)-(0,12,0)=(0-123) X
i j k
-12 3 |=120j+ 480k
40 120 -30
Q(17) AB is arod of length 100cm and weight 10N acting at its mid
point .the rod rest in a horizontal position on two supports one of them
at A and the other at a point 25cm from B find the weight that should b€
suspended at B so that the reaction at the support nearer to B will be

six times as much as the reaction at the support at A also find the
reaction at each of the two supports

R
R+6R=10+W .. 7R=10+W T

MB:O AA 50 25cm
Rx100+6Rx25-10x50 = 0 om l c
250R =500 . R=2

wW=4 w
reactionatA=2 ,atC=6x2=12

Q(18) ABCD is a rectangle in which AB=6cm , BC=8.5cm the point He BC

where CH=2.5cm forces of magnitudes 15,34,15,26,24/5 act along

AB,Ab,cb,oh,AA respectively prove that these forces are equivalent to a
resultant couple 75.5gm.wt cm

D A

AH =642

DH=0/252+62=65--34=26=24‘/§=4@ [15]
' T 25 65 642

C,=8x2x85x6=204

15,15 formacouple..C, =-15x8.5=-127.5

4

C 2.5cm H 6cm
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Q(19) A uniform rod of weight 40 Newton’s rests in a vertical plane with
one end against a rough vertical wall, the coefficient of friction between
them is % , and the other end on a rough horizontal floor, the coefficient of

friction between them is % . The rod is inclined at 450 to the floor. Find the

least horizontal force that will make the lower end of the rod about to move
towards the wall.

Vertival : R, = 40 + %Rz

Horizontal :%R1 +R, =F
M, =0
40(Lcos45° )+

Q(20) A fine wire of uniform thickness and density and length 40 cm. If the wir
is bent in the form of a trapezium ABCD in which AB =16 cm, CD = 8 cm,

DA =6 cm, m( £DAB) = m( £CDA) = 90°. Find the distance between the center
of gravity of the wire and the two sides AD and AB . If the wire is freely
suspended from A, Find the tangent of the angle which AB makes with the
vertical in the equilibrium position

X = 10x12+8x4+6x0+16x8 _7
10+8+16+6

_10x3+8x6+3x6+16x0 _
Y= 10:8+6+6 =24

_12
tanf = 35
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Answer the following questions| 20 questions

rom 1to 12 choose the correct answer

(1) A body of weight (W) is placed on a rough inclined plane incline at an angle

of 30° to the horizontal it was about to slide and if a force of magnitude (F) acts
on the body the body became about to move up the plane then F=

3 @ L
O, 2w =W

%W @w

F=pR+Wsin@ =§Wcos30° +Wsin30° =W

a magnitude 70 Newton acts on the end B downward, then the norm of the
oment of the force about A is equal to

3 400

70x100cos 60° = 3500

Q(3) In the opposite figure :
If the rod in equilibrium then the reaction at A equal

® 110Kkg.wt @ 8oKg.wt

5m 5mA

3 20Kg.wt @ 180Kg.wt l l

M,=0 .. -100x10-80x15+R,x20=0 ..R,=110 100 80

I
R(2) The opposite figure: shows a rod fixed by a hinge at A. If a vertical force of
I

Q(4) If the two force;F1=ai-4j anorF2=3i+bj form a couple then

@ -12
@ -7
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Q(5B) In the opposite figure :ABCD is a rectangle X, Y, Z and L are mid points

AB, BC, CDand AD given that the
forces are in equilibrium then F =.....

@ i

:30m

6x8+Fx6-Fx4.8=0 ~F=40

Q(6) A rod is attached a hinge in a vertical wall from one of its
end A XandY are two algebraic components of the resultant
If X=3Kg.w , Y=4Kg.wt then the resultant reaction =

® 5 @ 7
® 1 @ J7

R=vyX?+Y’=49+16=5

Q(7) A body of weight 12Kg.wt placed on horizontal rough ground
And the static confection friction between the body and the
plane is 0.25 a force of magnitude 2Kg.wt act in the body
to generate a friction force (F) then

@ 0<R<2 @ 2<R<3

® 2<R<3 @ R>3
2<R<3

Q(8) The center of gravity of three equal masses each of 2 kg placed

at the vertices of a right- angled triangle whose length of the two legs
of the right angle are 3 cm and 4 cm is:

® (19
@ (@12
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Q(9) The Force F=Ki+4j-K acts at the point A(1,2,2) if the component
of the moment about Y-axis equals 7 then K=.....

@ 6
@ 4

ZF, -XF,=7 ~7=2K+1.K=3

Q(10) The moment of the force 3042 about the point B equals......

® 180 @ -180 ¢ 2cm135»?«
® 6042 @ -—60J2

Resolve the force 30& into two components

M, = -30J/2 cos 45° x2=-180

Q(11) If pg and p, are static and kinetic coefficient of friction
Between two bodes then

O, Ms = Mg @ Ms <Mk

©) Mg > Mk @ no relation

Q(12) In the following figure represent a door with a hinge A if a
force acts on the door which of the following figures has greatest
moment about A
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Q(13) If a body of weight 4Kg.wt is placed on arough inclined plane

with angle 30° then the body is about to slide . If the body is tied by a
string making 60° with the horizontal makingthe body about to move
up to the plane then Find: (1) the tension in the string

(2) the force of friction

/3

M= tan30 =T

R+ Tsin30° = 4cos30° - R=2/§—%T
Tcos30° =pR +4sin30°

§T=§(2/§—%T)+2 ~T=23

R=+J3 .. pR=1Kg.wt
Q(14) ABCD is a rectangle AB=6¢cm , BC=8cm H < BC such that BH=3cm
forces of magnitudes 9,12,15,17,10,6./5 Newton acts along

—_— —> —> —> —> —>

AB,CB,CD,AD, AC, AH respectively find the algebraic sum of the

resultant of thes forces about (i) A (ii) the intersection point of the
diagonals

Ac=/6?+8 —10inaABC ~AB_6 _BH_3
AC 10 HC™ 5
-. m(£BAH) = m(£HAC) [15]/

AH= 62+ 3% = 3/5

M, =12x6-15x8 =-48N.cm

My, =17 x3+12x3 - 15x 4 —9x 4 — 64/5sin(6) C Bom [H %m B
=-39N.cm

PN —

Q(15) Two forces F, = mi + 5j , F, =Li— j act at the points
A =(2,3),B=(-1,5) respectively find the constants L , m given that the sum a

moments of these forces vanishes about the origin and this sum equals 7
about the point D(-1,1)

F,=(L~1) F, = (m,5)
About the origin

[(2,3)-(0,0)]x (m,5)+ [(- 1,5)- (0,0)] x (L.-1) -15)B A(2,3)
(2,3)x(m,5)+(-1,5)x(L,~1)=0
.10-3m+1-5L=0 ~3m+5L=11-(1) (0,0)
About the point D

2,3)— (- 1,1)]x(m,5)+[(-1,5)- (- 1,1)]x (L,~1
T Lo TR
15-2m-4L =7 ~m+2L=4-(2) C15)B 23)
~L=1,m=2




Static _Exam 2017 model (4)
Q(16) In the given figure Find M.

—(0,3,0) A|/|\3m

,3,0)-(2,0,4)=(-2,3,-4)
—(-2,3,-4)= (- 20,30,-40)

—_120i+60k

Q(17) AB is a non —uniform bar of length 30cm rests in a horizontal positio
on two supports at C and D such that AC=CD=DB . The bar tends to rotate
around C when we hang a weight of 6 Kg.wt at A whereas it tends to rotate
around D when we hang a weight of 9Kg.wt at B find the weight of the bar

and the distance of its point of application from the end A
R, R,

10

0 T xR

W
When 6@& rod is tend to rotate around C When 9 the rod is tend to rotate around D
RZ_O M, =0 ~R,=0,M,=0
M =0 - 6x10-WxX=0 .. WX =60 © Wx(10-X)-9x10=0
10W-WX =90
~10W =150 .. W=15Kg X=4cm

Q(18) ABCD is a quadrilateral in which AB=4cm , BC=3cm , CD=DA =6.5cm and

mZABC = 90° forces of magnitudes 8,6,13 and 13 Newton act along
—_ —> —> —>

a couple and calculate the norm of its moment

AC=432+4%=5

DH = J6.5* — 2.5 = 6cm
4_3_65_86.5_
1313 2
1

Moment norm :2x2(§x3x4+%x5x6 =
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Q(19)A uniform ladder of length one meter and weight of magnitude 20Kg.wt
rests with its end A on a rough horizontal floor and with its end B on a smooth
vertical wall ( the ladder is in equilibrium in a vertical plane perpendicular to the
line of intersection of the wall with the floor ) by a string whose one of its ends is
attached at a point C that lies vertically below B and on the line of intersection of
the wall with the floor such that the string is perpendicular to the ladder if the end
A is about to slide away from the wall when the magnitude of the tension in the
string is 5Kg.wt find the coefficient of friction between the ladder and the floor

(AC)* = AExAB ..(AC)*=36x100 .. AC=60cm
(BCY = (AB)* —(AC)* =100° -60° ..BC =80cm

80 _4 _60 _3
100" 5 cosf

100 5
R,=Tsin@+pR, ..R =%x5+pR2
R,=20+Tcos® ..R,= 20+%x5 ~R,=23
M, =0
5x36+20x50cos8—-R,x100sin8=0

180+600-R,x80 ..R, =¥ ,-,p=%

sin@ =

Tsin®

T cos 8]y

Q(20) fine lamina of uniform thickness and density in the form of a trapezium
ABCD in whichm(£A)=m ( £D)=90c, CD =40 cm, AD =60 cm and AB =120 cm.
identify the distance between the center of gravity of the lamina and both AD , AB .

RectangleAHCD (20,30) (40,60)
H

Triangle HBC i

(120+40+40 60+60+0)
3 ’ 3

(200
-(550)

Area of reactangle =40x 60 =2400
Area of triangle =%x 80 x 60 = 2400

(120,60
20 )

3 Kx30+Kx40
K+K ’ K+K

_ (130
=3 35

K x 20 + K x 200 ( )
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Answer the following questions| 20 questions

rom 1to 12 choose the correct answer

(1) A body of weight 6Kg.wt placed on a rough horizontal plane its coefficient
of friction is % a force of magnitude (F) acts on the body and incline 45° to the

orizontal then the value of (F) which make the body about to move equals

D 342 ®%

Q 242 @%

R+Fsin45° =6 , Fcos45° =pR .. F=24J2

R(2) In the opposite figure: the norm of the moment of the force
about the origin point (O) equals

@ 60042N.cm @ 1200N.cm
® - 600J/2N.cm @ -1200N.cm

M, = 40 x 30sin45° = 600¥/2N.cm

R(3) In the opposite figure : The least weight can be suspended at
D makes the rod about to rotate about D is

® 20Kg.wt @ 25Kg.wt R, R,
@ 5Kg.wt @ 2.5Kg.wt A 30cm £\ 30cm lecm 20cm1B

w

Wx20=10x10 .. W=5 10

Q(4) If a driver of a car wants to ascend an plane inclined to the horizontal by an

angle of measure 45° ,then the static friction coefficient between the wheels of the
are and the inclined plane must be not less than

D 05 @ 1
QD 2 @ o

o_




‘ Q(B) In the opposite figure :
f the system are equivalent to a couple then F=

@ 20N @ 24N
@ 40N

Q(6) Fi=5Newtons The two forces F;, F, form a couple
its moments =

@ 200

{0:’ 204/3cm
M = 204/3 sin60° x5 = 150 E

2

Q(7) If the system of forces is equivalent to a couple, then
Newton

@ 10
@ 17

A

10N

Q(8) The center of gravity of two physical bodies of masses 3 Newton’s

and 6 Newton’s and the distance between them is 15 cm is at distance
cm from the 3 Newton’s body

® 5 @ 10

® 75 @ o9

0+6x15 _
9 =10
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Q(9) If the two forces F, = 3i+ b} ~9Kand F, = ai + 5} —cK form
a couple then a+b+c=

D -1 @ -17
? 1 @ 17

~3-5-9=-17

Q(10) ABCD is a square the sum of the moment of the forces about C
Equals ...

® 8oo(v3-3) @ 400(/3 +3)
® 400(/3-2) @ 800(y3 - 2)

—200x8+1004/3x8 =800(/3 - 2)

Q(11) The following figure represents a wheel of negligible mass with radius . the
wheel can spin in a vertical plane about a smooth horizontal column, three masses of

magnitudes m,2m and K , and are fastened on the wheel such that the wheel s in
equilibrium as in the figure, then the value K of in terms m of is .....

@ 2m

v

2

e
\/

2m—(r,0) , m L%r@r} , K (-r,0)

Zmr—lmr—Kr
. 2 _0n . 1 k-3
T =0 ..2mr 2mr Kr O..2m K

Q(12) The system is equivalent to a couple its moment equal .......

® -80 @ -200

® -120 @
10 o,1,8415--80
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Q(13) A body of weight 10Kg.wt is placed on a rough inclined plane with angle

30° then the body is tied by a string which passes over a smooth pulley at the top
of the plane and carries a weight 8Kg.wt from its free second end . given that the
body is about to move up the plane . then find the coefficient of friction .And also
find the weight which if it replaced the weight 8Kg.wt the body is about to move
downwards the plane

First: second:

R =10cos30° = 543 R=1000$30°=5/§
T=pR+10sin30° T+uR =10sin30°

.-.W+§x5./§=5_oo

. W = 2Kg.wt

Q(14) ABCD is trapezium in which AD//BC , m(£A)=90° , AB=AD=10cm ,

—_— —> —> —> —>
BC=20cm the forces K,5,F,5 ,20«/5 acts along BA,CB,DC, DA ,BD if the
algebraic sum of the moments of these forces about A vanishes ,the algebraic sum

of the moments of these forces about B equals sum of the moments of these forces
about D Find the values of K, F

M, =0 . —20J2x10sin45°+5x10+Fx10sin45° =0
~200+50+5J2F =0 - F=1542

Mg = -5x10+Fx 1042 = =50 + 1042 x 1542 = 250
M, =Kx10+5x10 = 10K + 50
~10K+50=250 - 10K=200 .. K=20

Q(15) The forces F, = mi + 2] ,F, = Li—7] acts at the two points
A = (3,-5),B = (- 1,4) determine the values of L , M if the sum of moments
of the two forces F,,F, About each of the origin and the point D = (2,-1) vanishes

About the origin

[(3,-5)-(0,0)]x (m,2) + (- 1,4)- (0,0)] x
(3-5)x(m,2)+ (- 1,4)x(L,-7)=0
6+5m+7—4L O = 5m-

About the point D

E(s,-s)— (2,-1)]x (m,2)+J(— 1,4)-(2,-1)]x(L,-7)=0

1,-4)x(m,2)+ (- 3,5)x(L,~7)=0
4m - 5L_—23—>(2)
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Q(16)In the opposite figure Find the moment of the force F=144/5
about the point O

_56i — 28] + 28K

Q(17) A non -uniform rod AD rests in a horizontal position on two supports at B

and C such that AB=BC=CD if a weight of magnitude 5Kg.wt is suspended from A
the rod will be about to rotate about B , and if a weight of magnitude 10Kgwt is
suspended from D the rod will be about to rotate about ¢ find the weight of the rod

and prove that it act at a point dividing ADin the ratio 4:5

L L—XH X 1 L
CENE

[w]

D A

~R,=0,M;=0 ~R,=0,M. =0
—5xL+wX=0 .5L=WX-—(1) 10L=W(L-X) . W=15

1
—L+L
~WX=5BL ..15X=5L .'.X=&=%L JAH_ X+L _ 3

1 "HD 2L-X o _1_
3
Q(18) ABC is an equilateral triangle its side length 8cm p<BC where BD=5¢c

forces of magnitudes 24,18,14,8 acts in the directions
—_ o> —

AB,BC,DA, CA prove that the system tends to a couple and find the
magnitude of its moment

_4
5

AD =82 +52_2x8x5xc0s60° =7

284 15_21_3 areaof AABD=1x8x5xsin60° =1043 [

2
C,=2x3x104/3 =60/3

8_7_3 —1,area AADC = §x8x3xsm60 =643 Fem D <

C, C,=2x1x643=-124/3
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Q(19)AB is a uniform ladder of length 520 cm and weight 24 kg .wt rests
with its end B against a smooth vertical wall and with its end A on a smooth
horizontal plane . The ladder is kept from slipping by a string , one end of
string fixed vertically below B and the other end fixed to one stair at a
distance 130 cm from A . If the end B is at a distance 480 cm from the
horizontal plane . find the reaction of the ground at its ends A, B and find
the magnitude of the tension in the string

_ 2 _ 2 _ .. > .AD_AO_OD
T::o— J520 480° =200--0D//IBZ “AB-AZ _BZ
_AO _OD . _ _
520 ~ 200 ~ 480 .. AO=50cm,0D=120cm

Z0 =150cm
- ZD = J150% + 120% = 30/31
150 5 4

30440 J41 Ja1

R, =24 +Tsin@ , R,=Tcos®.R,=24+—2=T ,R,=—2=

Ja1

cos0 =

,Sind =

-24x100+R, x200-R; x480=0

— 2400 + 200[24 +LT] _480x—2-T=0

Ja1 /a1

800 2400 1600
2400+ 4800+ 801 230y _o . 10001 _5400 - T=1.5/41
Jai Ja1 Ja1

R, =154l x—2==75 R, =30
1 m 2

Q(20) ABCD is a uniform fine lamina in the form of a rectangle in which AB = 40
cm, BC = 60 cm, and its diagonals intersect at M. The triangle BCM is cut off and the
remaining part is freely suspended from vertex C. Identify the tangent of the angle of
inclination of CB to the vertical in the equilibrium position.

Rectangle - AMBC

Triangle (0+3g+60,0+230+0)=(30,%)

. _4Kx30-Kx30 _
rect| Tri.| X= KK -0

4K | K 20
30| | Hx20-K<F o

4K -K 9
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Answer the following questions| 20 questions

rom 1to 12 choose the correct answer

Q(1) If the system is about to move then
he coefficent of friction equal

Forces about the origin point (C) equals
@ -4000

@ 300

100x 20 - 8042 x25x— =0
2

Q(3) In the opposite fiqure : The rod in equilibrium
chm
D

Hl 6cm
D 12Newton ,8cm @ 12Newton ,2cm @

12Newton ,6cm @ 12Newton ,4cm

F+rF=6+10+8 .. 2F=24 . F=12
M;=0 ..-8x4+10xx2-12x(X+2)+6(8+X)=0..X=2cm

R(4) A mass of 5 kg acts at point (2, -1 ) and a mass of 7 kg acts at point
(1, 2) then the center of gravity of the two masses acts at point

(19,13)
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Q(5)In the opposite figure : AB is a uniform rod is in equilibrium

under the action of a couple 21N.cm _then the reaction of the henge =
and m(£0)=.......

@ 30°
@ 75°

7xMX=21. MX=3 -sin@=>=1 - 9=30°

6 27

Q(6) A body of weight 60N placed on inclined rough plane

The force 45N makes the body about to move up
Then the coefficient of friction =....

Q@
@

1
J2

1
2

60x%+px60x§=45 .-.p=§

Q(7) A body of weight 27Kg.wt is placed on a horizontal rough plane , the

oeffiecent of friction between the body and the plane is % then the magnitude of

R Movement dlﬂlon

e Eili.'v.t)})

8) ABC is a right angled triangle at B where BC=6cm , m(£ZA)=60° two
Q(8) g g gle

orces 6,4 newtons act along BA CA respectively the value of X that the
algebraic sum of moments about D equals 0

@ 4
@ 5

—6(6—X)+4x(% j=o
-36+6X+2X=0 .. 8X=36 ..X=4.5cm
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Q(9)) If the ratio between the resultant reaction force and the normal

reaction force Equals 2\/3: 3 then the angle of friction is equal

D 30° @ 60°
® o90° @ 45°
V3 o ano
S 8=30

3
cosf=——=
2J/3
Q(10) A rod of length 40cm and weight 2.4 Kg.wt acting at its midpoint can rotat

easily in a vertical plane about a fixed hinge at its end . A couple of magnitude
24Kg.wt.cm acts on the rod then the inclination of the rod to the vertical in the
position of equilibrium

D 30° @ 60° A
® 90° @ 45°

2.4x20sin0 = 24
48sin® =24 - sin9=% - 0=30°

Q(11) In the opposite figure :

® F, =25 ,AC=50cm Y50 rYas
® F, =25 ,AC=25cm @ F, =125 ,AC = 25cm

R=F,+F, ~F,=R-F,=75-50=25
B0x25=25xAC ..AC=50cm

Q(12) In the opposite figure the moment of the force f Newton

About O equals
A

@® 30N.cm @ 24N.cm @

® 40N.cm @ 48N.cm
B
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Q(13) AABC is right —angled triangle at B where A(2,7) , B(2,10) , C(X,Y) the

forces of magnitude 15,14,F Kg.wt act along KE , EE: and EK respectively .if the
resultant force equals 6Kg.wt and acts of the positive direction of X-axis find
(1) the coordinates of the point C (2) the magnitde of F

- ABCD is right angle triangle .. Y =10
The algebraic sum of the moment about C cx.Y)
=the moment of the resultant about C T~
15(2-X)=6x10 .. X=-2 ..C=(-2,10)
The algebraic sum of the moment about B
=the moment of the resultant about B

Fx423 _6x10 - F=25Kg.wt

Q(14) ABCD is a rectangle , AB=4.5cm ,BC=6¢cm a force F acts in the plane of the
triangle ABC if the algebraic sum of the moments of this forces about B equals

algebraic sum of the moments of this forces about C equals 720 and about B equals
-240Find the resultant of these forces

Line action of the resultant //AC

AC=y45°+62=75 , BX=%=3.6

M, =FxXY . FxXY=720 — (1)
M, =FxBY .. FxBY=240-(2)

. XY _ 720 _ ) _3.6 _
"BY__24O_3 . BY = I =0.9cm — Y

~0.9xF=240 .. Fz&so

Q(l 5) ABC is a thin lamina in the form of an isosceles triangle in which AB=AB=26cm |,
BC=20cm The lamina is suspended by a thin horizontal pin from a small hole near the vertex A
such that its plane is vertical . Couple the magnitude of its moment equals 720Newtons .cm act
on the lamina in a direction perpendicular to its plane such that it is in equilibrium in a positio
in which AB is horizontal find the magnitude of the weight of the lamina given that it acts at the
point of intersection of its medians R

AD = 267 —10* = 24cm

,AO = %AD . AO =16¢m

_AD _24_12_AD_AD
cos®= B =26 13 AO 16
~ AD=16x42

13

**The lamina is in equilibrium .". the weight and the reaction
of the pin form a couple

~R=W

.. —WxAD=-720 .. W =48.75
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Q(16) In the opposite figure Find the momeoment
of the force about (O)

~3)=-3i+3j-6K

- 45i — 45]

Q(17) A no-uniform rod ABCD rests in equilibrium horizontally on two
smooth supports at B and C such that AB=6cm , CD=7cm and the point
of application of the rod weight divide it in the ratio 2:3 from the end A
,it was found that if a weight of magnitude 120gm.wt is suspended fro
the end A or if a weight of magnitude 180gm.wt is suspended from the
end D then the rod is either cases is about to rotate find the rod weight
as well as the distance between both supports

in case of 120 R, =0 R,(max)

M, =0

W(2L-6)=120x6 =720 — (1)

in case of 120

M.=0

W(3L—7)=180x7=1260—>(2)
AT .3L-7 1260 7

by dividing1,2 .. L_6- 720 _ 4

L=7 .. BC=22cm .. W=90
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Q(18) ABCD is an isosceles trapezium in which AD=BC=10cm , AB=21cm ,

—_ —> —>
CD=9cm forces of magnitudes 18,20,68,20 ,42 kg .wt along CD , DA, AC,
—_ —>

CB, BA respectively prove that the system is equivalent to a couple then
find the norm of its moment

CX=v10°-6=8 , AC=4V152+8° =17
.20 34 _ 42 _

InA ACB: 10-17 - 21 =2

20,42,34 in cyclic order they form a couple

M, =2x2x(%x21x8)=—336

.18 _20_ 34 _
InA ACD: 9 —10—17—2

18,20,34 in cyclic order they form a couple

Q(19) A fine lamina of uniform thickness and density in the form of an

isosceles triangle ABC where AB = AC =26 cm, B C =20 cm. AD is drawn
to intersect BC at D, If H is the midpoint of AD and the triangle EBC is cut
off, find the distance between of the center of gravity of the remaining part
and point E.

A

AD = ¢26% - 10? = 24cm

Area A ABC = %x 20 x 24 = 240cm?

Area A HBC =%x20x12 —120cm?

mass of ABC =2K ,mass of HBC =K

_(2Kx8-Kx4)
Y_( KK )_12cm

|
B 10cm D 10cm (C
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Answer the following questions| 20 questions

From 1to 12 choose the correct answer

Q(1) In the opposite figure : If the system about
to move then p =

5
2

® -37.5J/3
3 75

—15x5sin60° = -37.5J3

Q(3) If the two forces F, =(2,m) , F, = (- 6,3) are parallel find m and if

he two forces acts at the two points (1,0) , (5,0) respectively then the
oordinate of the intersection of their resultant with the X axis

F, = (_ 6’3)

@ (9,0)
@ (0,0)

) B
FIF, . L a=—1 T -3-2-1 ].RZ 3

IFl- Jz +<—‘> 55 |Fl=J/5+C6r =3/ | \
=0 . J5xL=3/5(L-4)
L 3(L 4) L=3L-12 .2L=12 .L=6 |:1=(2,_1)

~PointDis (z.0)
R(4) Thin lamina in the form of isosceles triangle AB=AC

AD=45cm XY //CB the centre of gravity of BXYC

Is distance cm from D
C

@ 10
@ 7

9Kx15—-4Kx25 _ -
9K — 4K
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Q(5) In the opposite figure : ABC if a fine lamina shaped in equilateral triangle
Of side length 6cm and weight 20gm.wt is equilibrium Under the action of

a couple of magnitude =60gm.wt .cm then AM inclined to the vertical with angle

@
@
AD =343 AM=%><3/§=2/§

. 3 ¥
50=20xMX .. MX=3 .. sinf=—— ..0=60°
2/5 E:ZOgm.w‘t

Q(6)The moment of the couple formed By the two forces 70,70

70 ®@ 350 i q
910 @ 840 y o

O0x12 =840

Q(7) The magnitude of the lest horizontal force needed to
Equilibrate a body of weight 15Kg.wt on a rough vertical wall
If the coefficient of friction between the wall and the body is 0.2

@ 15 Kg.wt
@ 7.5 Kg.wt

Q(8) The center of gravity of the shaded lamina in
the opposite figure is:
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Q(9) In the given figure the coefficient of friction equal L and the

/3

body about to move up then F =

1w

®J§
@ w

30°

\

F:pR+Wsin30°=waX§+ W=W W

1
/3 2

Q(10) In the given figure If the maximum weight which hanged from
B and the rod still equilibrium is 8N then the weight of the rod

R, R
/

D 16 @ 40

@ 8 @ 20 50cm /[Ocm 60cm
/\

Wx10=8x50 .. W =40 ‘g V‘\*,'

Q(11) Sum of moment of the forces about H equals

@ 20
@ 13

M,=3x2+3x6-4x6=0

Q(12) Center of gravity of the system is

D (5,6) @ (5,5)
® (6,6) @ (2,4)

x - 10x0+30x10+20x10+40x0 _
10+ 30+20+ 40
y_10x0+30x0+20x10+40x10 _
10+30+20+40
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Q(13) A body of weight 30 Newton’s is placed on a rough plane .inclined to the

horizontal with an angle whose tangent is % and the coefficient of friction between the

body and the plane is % find the magnitude of the horizontal force acts on the body and

lies in the vertical plane containing the line of the greatest slope of the plane to prevent
sliding the body

_30sin0 .. 2R+-2F=30x12
pR+FcosB_305m9..3R+13F_30x13—>

Eai p_l12 5
R=Fsin6+30cos8 . R=15F+30xy3 —(2)
2(12 5 5 12
2{AaFe30xsy) e F=o0xil

24_ 100 5 _ 360
30 t13 Y137 13

Q(14) ABCD is a square of side length 6cm H e BC such that BH=1cm

forces of magnitudes 1,2,3,4and F acts along KE,B_E ,EIS,D_K and KE if
the line action of these forces passing through the point H find (F)

~ F=20

M,=0
—1x1+3x5——4x6+Fx5xg
F=2J2

C 5§m HicmB

Q(15) The force F acts in the plane of A ABC where A(3,2)
B(1,-4), C(-1,0) If M, =M; =60 andM. =-60 find F

M, = Mg ..— line of action of the force // to AB
"~ M, =-Mc ..— line of action of the force bisect AC
"> Mg = —M, ..— line of action of the force bisect BC

_ (3+_—1M) - (1,1)

2 2

1+-1 -4+0
=( 2 2 )=(o,z)
XY=(0-1-2-1)=(-13) ..F=K(-1,-3)
A =[(1,1)-(3,2)]x(-K,~3K)= 60
6K -K =60 ~K=12
F=K(-1,-3)=12(-1,-3)=(-12,-36)
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Q(16) In the given figure find the moment
Of the force about (O)

HM = (5,10,-5)

Fo—_25V6 (549 5)
J25+25+100

— 25i + 50— 25K

25 50 —25|=500i—250j
0O 0 10

Q(17) AB is a non uniform rod of length 100cm resting in a horizontal
position by supporting it on a peg below its mid point and suspending a
weight of magnitude 300gm.wt from a point C on the rod where AC=20cm
and a weight of magnitude 400gm.wt from a point D on the rod where
BD=15cm if the weight at D is increased to 880gm.wt the rod will be

of the rod weight and its position from B

M, =0

-400x35-W(50-X)+300x30=0 S
-W(50-X)-5000=0

W(X -50)= 5000

—~880x25-W(40-X)+300x40=0
_ W(40 - X) = 10000 T

X-—40 X 100X 40 - X —ap B
S5 =2 +2X-100=X-40 ..X=60

Q(l 8) ABCD is a rectangle in which AB=6cm BC 8.5cm the point He BC where CH=2.5cm forces o

= —»
magnitudes 15,34,15,26 245 act along ﬁ AD, CD DH,HA respectively prove that these forces are

equivalent to a resultant couple 75.5gm.wt cm D A

AH=6J2 DH=J2516°=6.5
.34 26 242, 5] [15]
25 6.5 65

The set of forces is equivalent to a couple
Its moment C 2.5cm H Gom

C, = 8x—x8.5x6 = 204
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Q(19) Two inclined planes from the same material their common height
60cm and their lengths 75cm , 100cm two bodies of same mass placed each on a
plane and they connected together by a string passing through a pulley fixed on

the top of the two planes if the system is about to move
find the friction coefficient

~AC>AB .. 0>a

~*msina>msin®

The direction of motion as shown

AlongAB

msin® = R, + T

msin® = y(mcosB) + T

%m=%pm+T—>(1)

AlongAC [190ddd7575]
T =msina + pR,

3m+ M(m cos a)

Q(20) A fine lamina of uniform thickness and density in the form of a square

ABCD of side length 48 cm and M is the intersection point of its diagonals. The
triangle CMD is cut off, then stuck on the triangle CMB such that MD is

coincident to MB. Find the distance between the center of gravity of the lamina
and both BA and BC.
ABCD —=(24,24)

DMC_)(48+234+48’48+§4+0)=(40,24) (0.48)

MBC—>(0+2g+48,0+2;+0)=(24,8)
MBC|MCD
K | K
24 | 40
8 | 24
4K><24+K><24—K><4o)=20 ,Y=(4Kx24+Kx8—Kx24)=20

B (0,0) (48,0)

4K +K-K 4K +K-K
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Answer the following questions| 20 questions

From 1to 12 choose the correct answer

Q(1) If 0 is the mesure of the angle between the fianl limiting forcfe and
he resultant reaction then the coefficent of the static friction is equal to

@ tan@ @ cosO
@ sin@ @ cot@

cotO

QR(2) If the two forces F,=ai+3j , F,=-2i-bj form a couple then a + b=

a=2 ,b=3 -.a+b=5

Q(3) The opposite figure represent a rod in equilibrium then F=.....

@ 16N

3 2Newtons @ 4N l

_2F-4x12+20x4=0 .F=16 4m  g2m 2m

Q(4) two forces of equal magnitude acting at A , C perpendicular to AC such
hat they are in equilibrium with the three given forces

@ 90N
@ 200

- 10><%>< 30 x 40 = —-600gm.wt

Fx AC=600= F =9000 _ 450
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Q(5) In the opposite figure ABCD is a rectangle AB=3cm , BC=4cm

The system form a couple its moment =35N.cm
in direction of ABCD then F=

3x3-2x4-Fx5=-34
~F=7

Q(6) If the two forces F, = 5i + aj +3K and F, = bi - 9] +cKform a couple
atb+c

5+9-3=1

Q(7) ABCD is a thin uniform lamina in the form of a square of side length 50cm and of

eight 300gm.wt acting at the centre of the square the lamina is suspended from a horizontal
bin passing thought a small hole near the vertex A such that its plane is vertical A couple with a

oment of magnitude 7500gm.wt .cm acts on the lamina in its plane find the inclination of the
fiagonal AC to the vertical in the equilibrium position

’0 45° or 135° @ 60° or120°

® 30° or150° @ 20° or 160°
- 7500 =300xOL = OL =25-- AC=5042 .. AO=25/2

. 25 1 o o
sind=——==—==-.0=45r135
2542 J2

Q(8) two forces form a couple the magnitude of one of them
is 15Newton and the moment of the couple is 45 Newton .cm then
the perpendicular distance between them is equal

@ 60cm

@ 30cm
L=45-15=3cm
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Q(9) A force F = 3i+ j-2K act at a point A(1,-1,2) then the moment of F
about B(3,-2,1)

@ -33—]-5k @ 5€+j+3ln(

43+2}+PA( @3€+j+5f(

K
1

= -3i-j-5k

® 10
® 5

12X=60 ..X=12

Q(11) In the opposite figure The rod in equilibrium then X=

@ 6

2cm

\ 4 \4
aN] [BN]

@ 4

7X=15+20 .. X=5

Q(12) If F=(2,-3,4) act at the point (1,1,1) then the component
of the moment of F about X-axis is equal to

® 7 @ -2
® -5 @ 2

YF,-ZF,=1x4-1x-3=7
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Q(13) A body of weight (w) is placed on a rough inclined plane makes
an angle of sine %with the horizontal the body is attached by a
horizontal force of magnitude 22 Newton’s 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

1
2

weight (w).
(17)

Fcos0 =Wsin0 +puR

_wWx=>4d
_Wx13+2R—>(1)

R =Fsin®+Wcos#6

_ 29y 2 12
R—22x13+Wx13—>(2)

12 _ 5 . 1(99, 5
22x13—Wx13+2(22x13+Wx

264 _ 5,22, 6
13 13Vt W

Q(15) In the opposite figure: A B represents a crane for lifting the goods. If the
tension in the string is equal to 140 Newton’s, and the weight of the box is 125
Newton’s, find the sum of the two moments of the two forces about B.

AD =¢9% +12%2 =15
q_BX_12 . _
sin@ = T .BX=5m
Mg = -125x5+140 x5 = 79N.m
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Q(16) In the opposite figure: find the sum of moments
of the forces about O ;

15=15]j

=(0,12,6) , B=(8,12,0)
AB=B-A=(8,0-6)

30 = 30(80 _6)=24i-18]
i | K X
0 12 6 |=-305i+144j-168k
24 0 -18

Q(17) A,B,C,D and E are five collinear points AB=12cm , BC=4cm ,
CD=6cm , DE=3cm forces of magnitudes 4,F,8 N acts vertically downwards ¢
the points A, C and E respectively and the two forces 7 and K act vertically
upwards at B and D respectively if the resultant =7N and acts at the point

N e AE where AN=10cm and act vertically downwards find F and K

el T

Sum of moments about A
= moment of R about A

A 10cm J2cm [4cm C 6cm 3cm E
F=15newtons , K=13Newtons

K

Q(18) ABC is a triangle :AB=12cm , BC=20cm , CA =16cm , D and H are the
midpoint points of AB and AC the forces 15,6,7.5and 4.5N act along
BC,CH,HD,DB respectively if these forces are in equilibrium with another two

_6_75_3 i i
=20°-8-10 "4 and forces in cyclic coder

Moment of its couple =

% 2 ;(10+20)x48—108Ncm
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Q(19) A uniform bar AB hinged at A to a vertical wall, weighs 4 Newton’s,
and is 120 cm. long. A weight of 3 Newton’s is hung from a point on the
bar 80cm. From A and the bar is kept horizontal by a string attached

with one end to B and is fixed to the wall 160 cm. above A. Find the
tension of the string and the reaction at the hinge.

resolve the reaction at A into two components X, Y
Vertical : Y + Tcos@=7 — (1) Horizontal: X =Tsin0— (2)

2 2 C
CB = 41602 + 1202 =200
- AD=120x160 _ g4

5 —3x80-4x60+Tx96=0
AD
.T=5

160
X =Tsin0 = 5x200 4

120 _
Y+5><200 7 .Y=4

R=v4?+4% - 42

Q(20) A fine lamina of uniform thickness and density in the form of a rectangle
ABCD whose center is M where AB =16 cm and BC = 20 cm. The two points E and F
are taken on AB where AE = BF = 3 cm, If the triangle MEF is cut off, Find the
distance between the center of gravity of the remaining part and both CD and AD . If
this part is freely suspended from D , Find the tangent of the angle which DA makes
to the vertical i

Area of AMOH — %x 10x10 = 50cm’? (320) (13,20

Area of rectangle ABCD =20x16 = 320cm?

3cm H J3cm

Mass of rectangle is K and mass of A is 2K

32

8+3+13 20+20+10)=(8 5_0)
3 3 '3

ABCDIMHO

32
K] K

8 | 8
10| %

32 32 50
5K><8 Kx8 5K><10 K><3

2 kT 32¢_
s K-K s KK

MHO—)(
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Answer the following questions| 20 questions

rom 1to 12 choose the correct answer

Q(1) If the friction force equals 25 nektons and the coefficient of friction

equals 2 then the resultant reaction equals

12
@ 65
@ 75

2
. R=60 R =Ry1+1 =60x 1+(%) — 65

R(2) The moment of the force 100N about the point (O) N.m

@-100/2
—20042 @ _200

100 x 4sin45° = -20042

D 28 Newton @ 2 Newton 20N
3 16 Newton @ 4 Newton

4m 2m 2m
-12x4-Fx2+20x4=0 ..-48-2F+80=0 ..F=16

Q(4) Three forces are represented completely by the sides of an

equilateral triangle ABC in the same cyclic order with scale 2cm
or each 8 N. If the side length of the triangle is 5 cm ,then the
orm of the moment of the couple equals

® 50 @ 10042
4x2x%x5x5xsin60° = 5043
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_16 . E_20N

10 8

Q(6) Uniform density and thickness wire suspended freely from B
Then BC inclined to the vertical angle of measure

@ tan‘ll

tan 5
11
@ tan >

11
3
'3

tan

tan 11

9
Q(7) In the opposite figure If the rod is about to slide , then

@ (W,w)

@ (W,2W)

Q(8) In the given figure Fand F, act at the points (1,0) and (5,0)
are two parallel forces their resultant R acts the point D
the point D is

(7,0) @ (8,0)
@ (2,0)
||F1|| = JZZ +( -J5 IF:|| = J32 +(-6f =345

M,=0 . ./_xL 3/5(L-4)-.L=30L-4) .. L=3L-12
~2L=12 ..L=6..PointDis(7,0)
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Q(9) The center of gravity of three equal masses each of 2Kg placed
at the vertices of a right —angled triangle whose length of two
legs 3cm and 4cm N

© (13 o)

o (23 03 wn

2
(0+4+0 3+0+0)=(4 1) 4cm

3 '~ 3 ) \3

Q(10) ABC is an equilateral triangle the length of its side equals 18cm forces of

—_—> — — ]
magnitudes 8,6,13 Newtons act along AB,BC, AC the sum of algebraic
moments of the resultant of thes forces about the centroid =..... A

©) 243 N.cm @ 3J/3N.cm @

©) J3N.cm @ 443 N.cm

AD =943 .°.MD=%><9/§=3/§ -
M, = -8x3/3-6x3/3+13x3/3 =3 N.cm ]

Q(11) ABCD is a uniform lamina of side length 50cm Suspended from
nail at A an equilibrium under a couple Of magnitude

250gmwt.cm If AB is vertical then W=R= ......

@ 10
@ 25

W=R .. Wx25=250 .. W=10cm @ 250gm.cm

Q(12) The algebraic sum of the moments of this system of forces
about C equals
22

® 570 @ 580

® 500 @ 600

M. =12x15+ 242 x15sin45° + 8 x 45 + 6 x 0 = 570Kg.wt.cm
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Q(13) A body of mass 500gm.wt is placed on a rough plane which is
inclined to the horizontal at an angle of measure 8 where tane =% the body

is connected by a string passing over a smooth pulley at the top of the
plane from the other end of the string a scale pan of weight 25gm.wt if the
least weight should be put in the scale pan so that the body in equilibrium is
175gm find the coefficient of friction then prove that the greatest weight
which should by in the scale pan with keeping equilibrium is 575gm.wt

In case of least force :
The body is about to move down T = @B

254175

R = Wcos 6 = 500 x3 = 300
T+uR =500sin0
. 200+ px 300 = soox%

~. 300y = 200 Y =§

5

In case of the greatest weight:
The body is about to move upward T = W
R =500co0s06 =500x 35 =300

T =500sin0 +pR
W= 500x%+%x300 =600
greatest weight: 600-25=75

500

Q(15) A force F at the xy-plane acts on the triangle A O B. If the
algebraic measure of the moment of F about point O is equal to 84
Newton . m, the algebraic measure of its moment about point A is
equal to - 100 Newton . m, and the algebraic measure of its moment
at point B is equal to zero, determine F

Let the force (L,M) )
M, =[(3,0)-(0,0)]x (L,M) =84 A
3M=84 . M=28

M, =[(3,0)-(0,4)]x(L,M)=-100

3M+4L=-100 .. 4L=-184 .. L=46

F = /282 + 462 = 10429
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Q(16) Find the moment of the ofrce about (0)

i ]k
0 O 10|=-120i-160j
16 12 -20

Q(17) (The resultant of two parallel forces is 75Newtons , one of the two
forces equals 50 Newton’s and acts at a distance 25 cm from the line action
of the resultant find the second force and also the distance between the
two forces if the given force and the resultant act in the same direction

F,=R—F, =75-50=25
50x 25 = 25x AC .. AC = 50cm

Q(18) ABCD is a rectangle , AB=9cm , BC=24cm , H and O are the mid-points of
— — —>
BC and AD , the forces 27,36 and 45N act along AB,BH and HA find the two

—>
forces act along BO and Eﬁ to be the system in equilibrium

The forces 27,36,45 in cyclic order
,2_7:§:£:3 12cm O 12cm
9 12 15

Norm of couple momemt = 3x2(%x 9 x 12) =-324

Fx12sin0 =324 ~F=45
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Q(19) A 10 Kg.wt weight is placed on a rough plane which is inclined to the

horizontal. A force is applied to the weight parallel to the line of greatest slope
pwards . If the limit force lies which the applied , so as to make the weight abou

to move upwards is 6Kg.wt ,the limit force lies which the applied , so as to make

the weight about to move . downwards is 4Kg.wt

find (1) the angle of inclined of the horizontal plane

(2) the friction coefficient between the body and the plane

About to move upwards About to move downwards

10sin8+pR=6—>(1) .5 K 10sin@ = 4+|JR—>(2)/“

MR=6-10sin0 > (3) “. 22N ¥

R=10cos8 — (4)
Substituting from 3 in 2

~.10sin0=4+6-10sin® —.. 20sin®=10 - sind = 1 -.0=30°
~R=10xcos30° =5v3 substitutingin (3)... px5v3 = 6—10sin30°

S 53u=1 p=—
53

Q(20) ABC is a fine lamina of uniform thickness and density in the form of a
right - angled triangle at B where AB =12 cm, BC =20 cm 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 Y B X. If the system is freely suspended from point
B. Find the tangent of the angle of inclination of BC to the vertical in the
equilibrium position.

ABC — (0+03+20 0+12+0) (TO 4) (012)A

0+0+10 0+6+0 (10 =4
*( 3 )‘(3 3
_)(10+10+20 0+6+ ) (TO )

2
zyc 3
B

4K><4+K><2—K><2)=4
4K+K-K







Q(2) A body of weight 3Newtons is placed on a horizontal rough
1

plane whose coefficient with the body is 3 then the friction force

%’3} @ [1,00]

@ [0,4]

[0.1]

Q(3) In the opposite figure : ABCD is a parallelogram m(LA)= 60°

X,Y,ZandL are mid points AB, BC, CDand AD given that the
orces are in equilibrium then F =

@ 6

Q(4) If a set of forces are in equilibrium then :

@ R=1
@ otherwise
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Q(5) The resultant of two parallel forces is 350Newtons , one of the two
forces equals 500 Newton’s and acts at a distance 51cm then distance
between the two force

’o 30cm @ 150cm
3 170cm @ 51lcm ¢ B
—> A
51cm
R=F,-F, . F,=500-350=150 l J
H00x51=150xAC .. AC=170cm 350 00

Q(6)The force F = 12i+ mj acts at the point A =(-5,3) and its line
of action bisect BCWhere B = (1,2), C = (1,9) use the moment to

the value of m &
) @ //\/ ................ B=(12)
’9 @ ,
~(-6,1)x(12,m)=—(-6,-6)x(12,m) .. -m-12 = —(- 6m + 72) F=(12,m)
6m-12=6m-72 ~12m=60 . m=5 C=(19)

Q(7) If a driver of a car wants to ascend an plane inclined to the horizontal by an

angle of measure 60° ,then the static friction coefficient between the wheels of the
are and the inclined plane must be notless than ...

D 1 @ V3
3 0 @ J2
tan60° = J3

Q(8) The sum of moment of the forces about B
Equals

150N 250N
’o 2 B l VAR
3 @ B‘? —
_ 25044110+ 20008 30° x150-150x60 | ﬁmrhucﬁzocn%&\
200N

5
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Q(9) AB is a uniform rod of length 90 cm and mass 5 kg. C and D are its
two trisection points from end A. Masses of magnitudes 1, 2, 3 and 4 kg
are placed at A, B, C and D respectively. Then distance from the center of

gravity of the systemtoend A. 4

[1Kg] | @,

D 48cm
® 7cm

0 (3%0) (45.0) (6(6,0)

A.

A

X=(1x0+3x30+4x60+2x90+5x45)

1+3+4+2+5

@
30
T [3Kd] [5Kg

@ 49cm
@ 50cm

=49cm

Q(10) The moment of the force 6N about the point O equals

@
@

AD = 262 —10? = 24cm - K =182 _140 _

=7x2x(%x20x24)=—3360

26 20
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Q(13) A body of weight 8 kg .wt is placed on a horizontal rough plane, then
the plane incline gradually until the body becomes about to move
downwards the plane when the measure of the angle of

inclination to the horizontal is 30c. Find the coefficient friction between the
body and the plane, and if the body is tied by a string and the string is
attached in the direction makes an angle of measure 30c with the plane unti
the body becomes about to move upwards the plane, find:

a the magnitude of the tension force b magnitude of the normal reaction

M =tan30° =§

R +Tsin30° =8cos 30°
R+%T 43 -R-= 4\/5—%T

Tcos30° =8sin30° + uR

S_4.BR

2 3

gT _4 +§(4/§—%T)

§T=4+4—§T .'.¥T=8 “T=43

Q(15) ABCD is a rectangle in which AB=8cm , BC=6cm , HcaB such that
HB=3cm . forces of magnitudes F,4,9,K, 5, 4/5 N acts along

DA,AB,BC,DC,CA ,HC respectively find the values of F and K given that th

sum of algebraic measure of moments of these forces about C equals 72 in
direction ABC and vanishes about B

AC=y62+82 =10, CH=y3?+6° =3/5

. 3 6x8
BY =BCsinf =6 x ,BX=="—==4.8
3/5 10
M, =-72=-4x6-Fx8=-72
. 8F=48 ..F=6
M, =0..4/5xBY -5xBX-6x8+Kx6=0
24 - 24 - 48 + 6K ~K=8
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Q(16) ABCD is right trapezium at B, AD//IBC , AB=8cm , BC=15cm,
AD=9cm draw DH 1 plane of the trapezium where DH=12cm a force of

magnitude 75N act along AH find the moment of this force about the
point B

H— (0,0,12) , A=(0,9,0) ,B=(8,9,0)
AH=H-A=(0,0,12)-(0,9,0)=(0,-9,12)
F- %(0,4,1 2) = —45j+ 60K
BA=A-B=(0,9,0)-(8,9,0)=(-8,0,0)
T
0|= 480j+ 360] C écm E+—9cm > B

Q(17) The resultant of two parallel forces is 40Newtons , one of the
two forces equals 80 Newton’s and acts at a distance 30 cm from the
line action of the resultant find the second force and also the distance
between the two Forces if the given force and the resultant act in the

same direction FZ: ?

~.F,=F,—R=80-40=40
80x30=40xAC .. AC=60cm
~.AB=60-30=30cm

Q(18) ABCDEO is a regular hexagon forces of magnitudes 1043 ,6, 10J/3 , 6

Newton act along KE,EE,BE,KE respectively prove that the system tends to a
couple and find the magnitude of its moment . find also the magnitude and the
direction of two forces acting along EE,EKsuch that the system will be in
equilibrium

1043

Let the length side of the hexagon sideis L E_
Magnitude of its moment =

~6xL+104/3xL+/3 =24L ‘X

241 = F xOX
- 24L =F x%xl_ﬁ -~ F=1643
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Q(19) AB is a uniform rod of length 240cm and weight 500gm.wt
rests with its end A on a rough horizontal plane . it rests with on of
its points C on a smooth nail that’s fixed at 90cm height from the
plane when the rod was about to slip BC=90cm find the reaction o
the nail at C and the coefficient of friction between the rod and the

, cos0 _4

5

- =R, x150+500%x120cos0=0

15OR2=5OO><120><%
. R, =320Newton

Y=0 ..R,cos6+R,=500
. 320x2 4R, = 500

5
-.R; =244Newtons

X=0 ..R,sin@=pR,

320x§=|.|x244 |.l=£

5 1

Q(20)ABCD is a lamina of a uniform thickness and density in the form of a
rectangle in which AB =12 cm, B C =16 cm and point E is the intersection
point of its diagonals AC and BD, the triangle A E D is separated and fixed
above the triangle B E C. Find the center of gravity of the lamina in this case
If the lamina is freely suspended from point C, find the tangent of the angle
of CB to the vertical.

ACED mass(2K)

. (0+6+12 0+8+0 ‘ (12,16)
,pomt( 3 , 3 ) A
AABE mass(K)

. (0+6+12 16+16+8
pomt( , E
3 3 (6.8)

Centre of gravity is

40, .8
6K+ 6K+ 4K 3 Kt 3K+16K

4K ’ -\ 12em  D(12,0)
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Q(21)ABCD is a quadrilateral in which AB=4cm , BC=3cm , CD=DA =6.5cm
and mZ£ABC = 90° forces of magnitudes 8,6,13 and 13 Newton act along

—_— —> —> —>

AB,BC,CD andDA respectively prove that the system of forces is
equivalent to a couple and calculate the norm of itg moment
AC=¢3’+4?=5

DH=v6.5” —2.5> =6cm
4_3_65_65_1

8 6 13 13 2
Momentnorm=2x2(%x3x4+%x5x6)=84

Q(22)AB is a non- uniform rod of length 65cm . if a weight of magnitude
2newtonls fixed at the end B and a weight of 7Newton is suspended at the
end A the rod is in equilibrium horizontally at a point at a distance 20cm fro

in equilibrium horizontally at point of distance 25cm from A find the weight
of the rod and the distance between the point of the weight application and
the end A T T

B fo) TCA

: vlvx %

Let the weight acts at a point O distance X from A"
((Mc=0 ..2x45+W(X-20)-7x20=0 .. WX-20W=50 —(1)

([M;=0 ..2x40+W(X-25)-4.2x25=0 ..WX-25W=25 —(2)

subtracting 1,2 -5W=25 W=5 ,X=30

AXYZ XY=5cm,YZ=8cm , m(£Y)=60° forces of magnitude 35,56,49
dyne acts along XY , YZ , ZX respectively prove that the system tends
to a couple and find the magnitude of its moment . find also the
magnitude and the direction of two forces acting at X and Z
perpendicular to XZ such that the system will be in equilibgium

49

XZ = 5% + 82 —2x5x8xcos60° =7

.'.C=2x7x(%x5x8xsin60°)=140/§

14043 =Fx7 . F=20J3







