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Static   Exam model (1)                                                   page(1) 
Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

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

   plane whose coefficient of friction is 3
3  the friction force  ∈  …….. 
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Q(2)  If the force  F in the plane of the parallelogram ABCD and 
        MA=-18 , MB=MD=32 then MC=…..  moment unit  
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 Q(3) In the opposite figure : R is the resultant of the two parallel forces 
    F1 , F2 if F1=36Newton , F2=24Newton then AB:BC= …………   

  2:3  1:2 
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 Q(4) If the system is about to move then  
         The coefficent of friction equal………  
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 Q(5) Four forces form two couples which  
           are in equilibrium Then F=…..Newton 

  6            9  
  8           10    
   ccm32

16ACsin30Ao    BDFAO10 o =×==×=× ∵  

 6F            5F310 =∴×=×  
 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=… 
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 Q(7) If the two forces F1=ai+3j , F2=5i+bj form a couple then a + b=  

   8    -8 

   10    -3 

    -8ba    -3b  ,  a =+∴=−= 5  

 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. 
I     it is at distance……………from the first particle   
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Q(9) In the opposite figure : if the rod is in equilibrium  
         Then the value of F is ……..Newton’s  
      

   28   2  

   16   4 

  
0MO =   16F   802F48  F =∴=+∴×=×+× 4202412   

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

   0o  45o  

  90o    30o 

  90o 

Q(11) If the coefficient of friction between the body and the  
   plane =2sin30o then the measure of angle of friction =………. 
 

  30o   60o 

  45o  90o 

o45λ   λtan =∴=×= 12
12  

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

   0.4  0.6  

   0.5   0.8  
 

0.6θsin    θsin =∴×=× 40242080  
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Q(13) A body of weight 26N is about to slide it  is placed on a rough inclined
plane with angle whose tangent =

34
1 .If the same body is placed on a  

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 30o and make it about to move   
 

   FR   sinFR    ,   μ o 262
12630
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Q(14) ABCD is a square , its diagonals intesect at M , forces of magnitudes 
8,6,F,K Newtons act along   AD , CD , CB , AB respectively  if the algebraic 
sum of moments of these forces vanishes about each of M and A find the 
values of F , K  

  
 

Let the length side of the square equal L 
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Q(15) Force F=3i-j 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 
 
 

( ) ( )[ ] ( )133212 −×−−= ,,,MA        ( ) ( ) K̂,,MA 1234101340 −=×−−×=−×=∴  
The perpendicular distance from  
A to the line action of the force  
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Q(16) The force =F K̂ĵî 32 +−  ats at the point (-3,1,2) find the moment of
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  
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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 o
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 
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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  

 HA , DH , CD , AD , AB Respectively prove that this system of forces is 
equivalent to a couple then  find its moment norm   
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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.      
 
 
 
 m..3AZ 2 4281 2 =−=   

( ) ( )
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After ascending of the man  
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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 AC at E and F respectively. Prove that the center of
gravity of the quadrilateral E B C F lies on AD and is distant 7 cm from point D. 
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Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

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

 θtanθsec −   1+tanΘ

 θtanθsec +   1+cotΘ

θtanθsecθcos
θsin1μ      θcosμ θsin1 

  W    θcosWμθWsinW
R  μθWsin  W,  θcosWR
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Q(2) The maximum moment of the force  About A equals………   

  100N.cm  300N.cm 

 200N.cm  50N.cm 

  =×1010 100N.cm 
  Q(3)  In the opposite figure the resultant of  the two  
       parallel Forces F1  , F2   is R  if F1=60  ,  F2=40  then AC:BC=……. 
 

  2:3  1:2 

  3:2  4:5 

  3
2
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AC    BCAC   

Q(4) If 1F4  , 2F3  two forces form a couple if ( )96F1 −= ,  then =2F ……… 
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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= 
 
 
    12N.cm  16N.cm 

   24N.cm  26N.cm    

 6F     5
10

4
8

3
F =∴==          cm.NM 24432

122 =××××=∴  

 Q(6) If θ  is the mesure of the angle between the fianl limiting forcfe 
and the resultant reaction then the coefficent of the static friction is 
equal to  
   θtan    θcos  

   θsin    θcot  

 ( )θ90tan o −  θcot=  

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

    150   75   

    3150    375    
   cm.N37560sin10102

1210
15 o =×××××  

 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:.    
 

 32    34   

  6  36    
The center of gravity is point of intersecting of its median  
 Divide the median ratio 1:2 from base  
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Q(9) If  α  is the friction angle between the rod and the horizontal  
        And the rod inclined angle of measure θ  to the horizontal  
        Then αtanθtan × =….. 

   0.5  2   
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50
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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 

16X     X10F302F205F
  MC

=∴×=×+×
∴= 0  

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

 15   25 

  3
20   4
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25F      030cos80F50cos30-40  0M oo
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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
 

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

   (2,2)    (1,3)  
mid point of   is ( )31,  
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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 it is in 
equilibrium in a position 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   
(b)      cm241026AD 22 =−=  

16cm  AO   AD3
2AO, =∴=  

13
1216AD   16

AD
AO
AD

13
12

26
24

AB
ADθcos ×=∴=====  

∵The lamina is in equilibrium  
∴ the weight and the reaction of the pin form a couple  

WR =∴
Q(14) ABCD is a trapezium in which ( ) o90ABC, BC//AD =∠  AB=8cm , 
BC=15cm , AD=9cm forces of magnitudes F , 44, 68 Kg.wt act along 

 AC , DC , DA respectively  if the line of action of the resultant of these 
forces passes thought the point B find the value of F   

Answer: 
 1086DC17

120
17

158BH   17158AC ABC∆in 2222 =+=∴=×=∴=+=  

Notes that C∠  lies in ∆∆ OCB, DCE  

12cmBO   15
BO

10
8SinC =∴==  

wtgm126F
08F124417

120680MB

.
          

=∴
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Q(15) If jiF 43 −=  act at ( )20,A =  if ( )23 −= ,B  , ( )32,C =   
, ( )12,D −= , ( )15 −= ,H Prove that: the line action of the force  
(a) passing through B   (b) bisect CD      (c) parallel to CH 
 
(b) ( ) ( )[ ] ( ) ( ) ( ) 04,34,34,32,32,0MB =−×−=−×−−=  

( ) ( )[ ] ( ) ( ) ( )
( ) ( )[ ] ( ) ( ) ( )
( ) ( )[ ] ( ) ( ) ( ) 119204335431520
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∵MB=0       ∴ the line action of the force passing through B 
∵MC=MH    ∴ the line action of the force //CH 
∵MC=-MD   ∴ the line action of the force bisect CD  
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Q(16) In the given figure : N F  ,  N F 2 611361 ==  acts in direction of  

AC , AB   find (1) the sum of moments of the two forces about O 
(2) the moment of the resultant about O 

( ) ( ) ( )4,-3,0C , 0,4,0B ,   6,0,0A →→→    
( ) ( ) ( )6,4,06,0,00,4,0ABAB −=−=−=  

( ) ( )18,12,06,4,0
640

136F
2221 −=−

++
=   

i  
18-120
600
k̂ĵî

 MO 72−==  

ĵîMo 2454 −−=  
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 ends
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 
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Q(18) ABCD is  a trapezium  right angled at B BC//AD ,AB=9cm , BC=2AD 
=24cm , H is the mid point of BC forces of magnitudes 27,72,45 and 36 

Newton acting along    DA , CD , BC , AB respectively prove that this system o
forces is equivalent  to a couple and find the norm of its moment . find the 
magnitudes of each of the two forces acting along  DC and HA for the system   
 to be in equilibrium 
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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

2
1 , and the other end on a rough 

horizontal floor, the coefficient of friction between them is
4
3 . Find the rod's 

inclination to the floor when being in limiting equilibrium.  
   

( ) ( ) ( )
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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 
 
Mass 2 3 4 6 10 

X 0 0 4 4 4 

Y 4 0 0 4 2 

08.2106432
21046040342Y
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Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

Q(1) A body of weight 50Newtons is placed on an inclined  Rough plane 
incline 45o 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
2    

2
12 −  

  
2
21−   12 −   

      

( )
2
1112

2254550
−=∴−=

=+==

μ          225μ25
θWsinRμF             cosR

                 

Q(2) The moment of the force about A equals…….. 

   67.5  9 3  

  345   12 

56796035 .sinM o
A =×=  

Q(3)  In the opposite figure : the value of X equals  

  1  1.5 

   2  4 

   1.5cmX    4X16     4610F =∴=×∴=−=  
Q(4) a body is placed on an inclined plane inclines 45o to the 
horizontal if the body is about to slide  then thecoefficient of friction …. 

   1  2  

   3   0 

 145 =otan  

 o45

 N25

 N50

 35

A
 C

 B cm3cm6
 8

 5

 o60

 Newton6

A
 cm1
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 NewtonF
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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   20 

  210    220    

 L 22
1ZY   L 2LLBD 22 =∴=+=  

 210F      L 22
1FL10 =∴×=×  

 Q(6) The magnitude of the smallest horizontal force that makes a body  
   of  mass 10Kg in equilibrium on a vertical rough wall where the  
    coefficent   of friction between them equals 5

1  equals ….Kg.wt   
 

   50   25 

   2.5  5  

  50Kg.wtR    R1W    Rμ  ,    RF =∴=∴=∴= 105  

 Q(7)  If a driver of a car wants to ascend an plane inclined to the 
 horizontal by an angle of  measure  o30  ,then the static friction  
 coefficient between the wheels of the care and the inclined plane must 
   be   not less 

   3     1 

   3
3     2 

  
3
3  

 Q(8) In the opposite figure, ABCD is a wire of length 32 cm in which  
         AB = 2 BC = 2 CD = 16 cm ,then the distance between the  
      center of gravity of the wire and both  BC  and BA   respectively is 

  (3,3)   (3,5) 

  (4,4)  (4,8)  
 (3,3) 
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Q(9) The moment of the force 210  about the origin point equals  
 
      

    ĵî 3040 +−    ĵî 4030 +  

  ĵî 3040 −     ĵî 3030 −  

 ĵ30î40 −−  

Q(10) If the normal reaction equals   52 Newton and the coefficient  

    of friction equals 2
1 then the value of the resultant reaction equals  

    1  4 

     5    6 

( ) 52
11521

2
2 =+×=+= μRR/  

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 45o with the horizontal then the coefficient  
  of friction equals    
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Q(12) If the limiting friction force =40newtons and the coefficient
 Of friction =0.25 then the reaction force =…..Newton  
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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           

Newtons 30P =  and is about to move downwards when Newtons20P  =   
 find the coefficient of friction between the body and the plane 
(b) Moving upwards   
 
 
 
 

( )
( )230Rμθ50

1θ50R
→=+

→=
sin

cos  

Moving downwards   
 
 
 
 

( )
( )4θ5020Rμ

3θ50R
→=+

→=
sin

cos  

15
3μ 2

15020325μ        325R     30cos50R

30θ      2
1θsin   3020θsin50θsin50

20θsin50Rμ

o

o
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 Q(14)ABC is an isosceles triangle in which ( ) oAm 120=∠  and 
AB=10cm forces of magnitudes 4,4,4 3Kg.wt acting along 

 BC and  AC , AB respectively prove that the line of action of the 
resultant of these forces bisect BC and parallel to one of the two 
equal sides  

N N       M        M
CE

C
BX

B 320354320354 −=×−==×=  

CB MM −=∵ ∴The line action of the resultant bisect BC 

   N BA
AD

A MM         320534M =∴−=×−=  

∴The line action of the resultant parallel to AB 

Q(15) The force mjLiF +=  acts at the point ( )31−= ,A  and the algebraic   
measure of moment vector of F about a point B ( )05,−= equals -21 units 
 and vanishes about a point ( )72 −= ,C  find the magnitide of F  
  and the equation of its line of action  
( ) ( )[ ] ( ) ( ) ( )  m,L,                M,L,, 2136210531 −=×−∴−=×−−−    

( ) ( )[ ] ( ) ( ) ( )

01Y4X        X
3Y is  equation

        4θ tan    F         4jiF   
    4m    ,  1L                                           04Lm 

              m,L1,4                         0 M,L ,,
       7L2m    213L6m  
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Q(16) A force of magnitude 130Newtons acts along the diagonal 
ABFind the moment of the force about the point D 
 

( ) ( )
( ) ( ) ( )

( )
( ) ( ) ( )

k̂480ĵ120 
30-12040
312-0
k̂ĵî

 M
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Q(17) AB is  a rod 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 be
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                             
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Q(18) ABCD is a rectangle in which AB=6cm , BC=8.5cm the point BCH∈  
where CH=2.5cm forces of magnitudes 15,34,15,26,24 2  act along 

 HA , DH , CD , AD , AB respectively prove that these forces are equivalent to a 
resultant couple 75.5gm.wt cm  
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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 

2
1  , and the other end on a rough horizontal floor, the coefficient of 

friction between them is 
3
1  . The rod is inclined at 45o to the floor. Find the 

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

( ) ( )
( )

( )
( )  60F            60402

140R           40R
2LRLR40L
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 RR:Vertival
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Q(20) A fine wire of uniform thickness and density and length 40 cm. If the wire
is bent in the form of a trapezium ABCD in which AB = 16 cm, CD = 8 cm,  
DA = 6 cm, m( ∠DAB) = m( ∠CDA) = 90o. 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 
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Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

Q(1) A body of weight (W) is placed on a rough inclined  plane incline at an angle 
of 30o 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=    

   W2
3   W

3
1  

 W2
1   W 

        W30sinW30cosW3
3θsinWRμF oo =+=+=     

Q(2) The opposite figure: shows a rod fixed by a hinge at A. If  a vertical force of 
a magnitude 70 Newton acts on the end B  downward, then the norm of the 
moment of the force about A is equal to ........................ Newton’s.  

  3500  100 

 400  7000 

 35006010070 =× ocos  
Q(3)  In the opposite figure : 
    If the rod in equilibrium then the reaction at A equal 

  wt.Kg110  wt.Kg80   

 wt.Kg20    wt.Kg180   

  110R    020R518010100-     0M 11B =∴=×+×−×∴=   
 

 Q(4) If the two forces F1=ai-4j and F2=3i+bj form a couple then  
       a-b=…. 

  7  -12 

  -1  -7 

 -7b-a  4b , a =∴=−= 3  
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 Q(5) 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 =….. 

 20     25 

 30   40   
   

4084686 =∴=×−×+×− F          0 .FF  

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

  5    7 

   1   7  

  516922 =+=+= YXR  

 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   

   32 ≤≤ R    3>R   
   32 ≤≤ R  
 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:      
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⎛ ,13
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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=…..   
      

  3    6  

   7   4 

3K  12K7   XFZF ZX =∴+=∴=− 7  

Q(10) The moment of the force 230  about the point B equals……..  
      

   180   -180 

   260    260−  
Resolve the force 230 into two components  

180245230 −=×−= o
B cosM  

Q(11) If Sμ  and Kμ  are static and kinetic coefficient of friction  
   Between two bodes then  
 

  KS μμ =    KS μμ <  

  KS μμ >   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 

       

       

 
Figure (1)  
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Q(13) If a body of weight 4Kg.wt is placed on arough inclined plane 
with angle 30o then the body is about to slide . If the body is tied by a 
string making 60o 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
330tanμ o ==  

1Kg.wtRμ      3R

32T          2T2
1323

3T2
3

30sin4Rμ30cosT

T2
132R     30cos430sinTR

oo

oo

=∴=

=∴+⎟
⎠
⎞⎜

⎝
⎛ −=

+=

−=∴=+

 

Q(14) ABCD is a rectangle AB=6cm , BC=8cm BCH∈  such that BH=3cm 
forces of magnitudes 9,12,15,17,10, 56  Newton acts along 
  AH , AC , AD , CD , CB , AB respectively find the algebraic sum of the 
resultant of thes forces about (i) A     (ii) the intersection point of the 
diagonals  
 

( ) ( )
5336

5
3

10
61086

22

22

=+=

∠=∠∴

====+=
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HACmBAHm

HC
BH

AC
AB   ABC∆ inAC ∵

 

( )
39N.cm

θsin5649415312317M
48N.cm815612M

M

A

−=
∠−×−×−×+×=

−=×−×=
 

Q(15) Two forces ĵîLF  ,  ĵîmF 2 −=+= 51  act at the points 
( ) ( )1,5-B , ,A == 32  respectively find the constants L , m given that the sum of

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

  origin  the About   
( ) ( )[ ] ( ) ( ) ( )[ ] ( )

( ) ( ) ( ) ( )
( )

( ) ( )[ ] ( ) ( ) ( )[ ] ( )
( ) ( ) ( ) ( )
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242Lm                    7L4m215
71,L4,05,m2,3

1,L1,15,15,m1,13,2
Dpoint  the About

1115L3m                0L51m310
01,L5,15,m3,2

1,L0,05,15,m0,03,2
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→=+∴=−−
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−×−−−+×−−

→=+∴=−+−∴
=−×−+×
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Q(16) In the given figure   Find  MC 
 

( ) ( )
( ) ( ) ( )

( ) ( )

( )

k̂ î  
40-3020-
402
k̂ĵî
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=

−−=−=−=
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Q(17) AB is a non –uniform bar of length 30cm rests in a horizontal position
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 

  

When 6 the rod is tend to rotate around C 

0M , 0R C2 ==∴  
60 WX   0XW-106     0MC =∴=××∴=  

 

When 9 the rod is tend to rotate around D 

0M , 0R D1 ==∴  
( )

 90WXW10
0109X-10    W

=−
=×−×∴  

 4cmX    15Kg   W   150W10 ==∴=∴  
 
Q(18) ABCD is a quadrilateral in which AB=4cm , BC=3cm , CD=DA =6.5cm and 

oABCm 90=∠  forces of magnitudes 8,6,13 and 13 Newton act along 

 DA and CD , BC , AB respectively prove that the system of forces is equivalent to
a couple and calculate the norm of its moment 
 

( ) 84652
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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  
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( ) ( ) ( )
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23R    55
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Q(20) fine lamina of uniform thickness and density in the form of a trapezium  
 ABCD in which m(∠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 ( )30,20  
Triangle HBC 
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⎛ ++++
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⎠
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⎟
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⎜
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⎛
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Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

Q(1) A body of weight 6Kg.wt placed on a rough horizontal  plane its coefficient  

of friction is 2
1  a force of magnitude (F) acts on the body and incline 45o to the 

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

  23   
2

23  

  22   
2

3   
 
  22F     RμFcos45  ,    645sinFR oo =∴==+  
 
      

Q(2) In the opposite figure: the norm of the moment of the force  
             about the origin point (O) equals ............................... 
   2600 N.cm   1200N.cm 

  2600− N.cm  -1200N.cm 

cm.NsinM o
O 2600453040 =×=  

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

  wt.Kg20   wt.Kg25  

  wt.Kg5   wt.Kg5.2   

   5  W  101020W =∴×=×  
Q(4) If a driver of a car wants to ascend an plane inclined to the horizontal by an 
angle of  measure  o45  ,then the static friction coefficient between the wheels of the 
care and the inclined plane must be not less  than …………………..………

   0.5  1 

   2  0 

Tan45o=1 

 o45

 F

 wt.Kg6

 o45

 cm30
 O

N40
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 B

1R 2R

 W 10

 cm20 cm10 cm30 cm30
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 Q(5) In the opposite figure : 
If the system are equivalent to a couple then F=……. 
 
 
    20N     24N 

    30N     40N  

  24F   F =∴= 10
20

12  

 Q(6) F1=5Newtons  The two forces F1 , F2 form a couple  
         its moments  =………… 
 

  100   120 

  150  200  

 150560320 =×= osinM  

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

   3   10   

   7   17  

 3F   F =∴=+ 107  

 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 

    7.5   9   
 109

1560 =×+  

 F
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 B  C

 D cm10
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12

 cm15

 20
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 26

 cm320

 2F

 1F
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Q(9) If the two forces K̂ĵbîF 931 −+= and K̂cĵîaF −+= 52  form  
        a couple then a+b+c=………..…   
      

   -1    -17 

   1   17 

17953 −=−−−  
Q(10) ABCD is a square the sum of the moment of the forces about C  
      Equals ….  
      

   ( )33800 −   ( )33400 +   

   ( )23400 −   ( )23800 −   

( )23800831008200 −=×+×−  
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 is in   
equilibrium  as in the figure, then the value K of in terms m of is ….. 
 

   m   m2   

  m2
1   m2

3  

( ) ( )

KmKrmrmr  K3m

Krmrmr

   r,0-K  ,  r,r1-m  ,   ,rm
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∴
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⎟
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⎞
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⎜
⎝

⎛
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2
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Q(12) The system is equivalent to a couple its moment  equal …….
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  -120   -300  
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Q(13) A body of weight 10Kg.wt is placed on a rough inclined plane with angle 
30o 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:  

5
3μ

    535μ8  
  30sin10RμT
3530cos10R

o

o

=∴

+×=∴
+=

==

                                   

wt.Kg2W
  5355

3W

  30sin10RμT
3530cos10R

o

o

=∴

=×+∴

=+
==

  

Q(14) ABCD is trapezium in which BC//AD   , ( ) o90Am =∠  , AB=AD=10cm  , 
BC=20cm the forces K , 5 , F , 5 , 220  acts along   BD , DA , DC , CB , BA 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  
 

20K    20010K     2505010K
5010K10510KM

25021521050210F105M
215F     0F2550200

010sin45F10510sin45220    0M

D

B

oo
A

=∴=∴=+∴
+=×+×=

=×+−=×+×−=
=∴=++−

=×+×+×−∴=

 

Q(15) The forces  ĵîLF,  ĵîm F 21 72 −=+=  acts at the two points  
 ( ) ( )41,B , 3,-5A −==  determine the values of L , M if the sum of moments  
  of the two forces 2F,F1 About each of the origin and the point ( )2,-1D =  vanishes
 
About the origin  
( ) ( )[ ] ( ) ( ) ( )[ ] ( )
( ) ( ) ( ) ( )

( )1134L5m          Lm
,L,,m,

,L,,,m,,

→−=−⇒=−++
=−×−+×−

=−×−−+×−−

04756
0741253

07004120053
 

About the point D 
( ) ( )[ ] ( ) ( ) ( )[ ] ( )
( ) ( ) ( ) ( )

( )
3m  ,   7L

223L5m4
07,L5,32,m4,1

07,L1,24,12,m1,23,-5

==
→−=−

=−×−+×−
=−×−−−+×−−

  

 

o

30
sin

T

 T

 Rμ

R

 T

8 o30

10

 

o

30
cos

10

 

o

30
sin

T

T
 Rμ

R

 T

 o30

10

 

o

30
cos

10

OC  B

 A D

C  B

 220
 K

F

5

  cm10

  cm10

 X

 Y

5

A

( )1,2 −

( )m,2

( )4,1− B

( )L,-7

D

( )5,3 −

A

( )0,0

( )m,2

( )4,1− B

( )L,-7

O

( )5,3 −
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Q(16)In the opposite figure Find the moment of the force F= 514  
          about the point O 
  

( )201 −−=−= ,ABAB  

( )ĵîF 21
5
514 −−=  

K̂ĵî
k̂ĵî

MO 282856
28014
220 +−−=

−−
=  

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 c find the weight of the rod 
and prove that it act at a point dividing ADin the ratio    4 : 5 

  

0M , 0 R B2 ==∴  
( )1WX5L    0wXL5 →=∴=+×−  

 

0==∴ C1 M , 0 R  
( ) 15W      XLW10L =∴−=  

5
4

3
12

3
1

23
1

155 =
−

+
=

−
+=∴==∴=∴=∴

LL

LL

XL
LX

HD
AH   L5LX    5L15X   LWX  

Q(18) ABC is an equilateral triangle its side length 8cm BCD∈  where cm5BD =

forces of magnitudes 24,18,14,8  acts in the directions 

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

760cos58258AD o22 =×××−+=  

3123612

366038213
3

7
7

8
8

36031032

3106058237
21

5
15

8
24

2

1

−=××=

=×××====

=××=

=×××====

C

sin1DCA∆ area,
C

sin1ABD∆ of area   

o

o

 

 

2R 1R

 D
 B

A

 C

 H
 X LXL −

5

L

 W

2R 1R

 D

B

A

C

H

10

X LXL −L

 W

 A

 BC  D  cm5

 24

 18

 8
 14

 cm3
 o60  o60

 cm
8

  Z

X
Y

 m2
B

F

O

 m2

 A
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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 
 

4130120

480200520
130

200480520

2

22

=+=∴

=

==∴==

==∴=−=

2150ZD

  150cmZO
120cmOD , 50cm AO   ODAO

BZ
OD

AZ
AO

AB
AD   BZ//ODZA ∵

  

41
4θsin ,   

41
5

4030
150θcos ===  

3057
41
54151

412400
41

0
41

2400
41

80048002400

0
41

480
41

242002400

048020010024
0

4141
2424

1

12

22

==×=

=∴=∴=−++−

=×−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
++−

=×−×+×−
=

=+=∴=+=

2

Z

11

R  ,             ..R

1.5T   T1600      TT

T5T4
RR

M

T5R  ,    T4RθcosTR   ,   θTsin R

  

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 - MBC∆  
 

Triangle ⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛ ++++

3
20,303

0200,3
60300  

Mass rect Tri. 

 4K K 
X 30 30 
Y 20 3

20  

 

9
220

KK4
3

20K20K4
Y

30KK4
30K30K4X

=
−

×−×
=

=
−

×−×=

 

  

27
22

30
9

220
θtan ==  

 E

 A

 
2R

1R

Z

B

 24

D
 T

 
cm

260

 

cm
130

 

cm
130

cm
480

O
 θ

D

C B

A

 M

 cm60

 
cm

40

 ( )40,0

 ( )0,0
 ( )0,60

( )40,60

( )20,30

D

C B

A

 cm9
220

 cm30

 ve
rtic

al

 θ
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Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

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

 5
3  5/3

 2
1 1/3 

5
3μ   15μ25    Rμ =∴=∴= 15  

Q(2) In the opposite figure: the norm of the sum of  moment of the 
          Forces  about the origin point (C) equals….. 

  0  -4000 

 4000  300 

0
2
12528020100 =××−×  

Q(3) In the opposite figure : The rod in equilibrium  
   Then F=………     ,  X=………. 

 12Newton ,8cm            12Newton ,2cm 

  12Newton ,6cm      12Newton ,4cm 

   ( ) ( ) 2cmX 0X862X12-2 1048-     0M
12F   242F     8106FF

B =∴=+++×××+×∴=
=∴=∴++=+  

Q(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  

  (17 ,9) 
  

   (12
17 , 4

3  ) 

   (19 ,13) 
 

  (12
19 , 4

1  ) 

  

25

15

 C

 N 280
N100

cm20 cm25
 B A

 o45

 A

 B

 H

 F
 Xcm  cm2 cm4

 cm6

 10
 6  8

 D

 F
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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 ( ) =∠θm ……. 

 o45   o30  

 o60   o75     

  7R =   ,  o30θ  2
1

6
3θsin   3MX   21MX7 =∴==∴=∴=×  

 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 =….   

   
3
1    

2
1  

   6
3    2

1 

  6
3μ   452

360μ2
160 =∴=××+×  

 Q(7)  A body of weight 27Kg.wt is placed on a horizontal rough plane ,  the  
coeffiecent of friction between the body and the plane is 3

1  then  the magnitude of 
the force parallel to the plane which makes the body about to begin motion …… 

  9Kg.wt  27Kg.wt   

  18Kg.wt  81Kg.wt 

   
( )

wt.Kg9273
1F        RμF

                 127R            WR
=×=∴=

→=∴=  
 Q(8) ABC is a right angled triangle at B where BC=6cm , ( ) o60Am =∠  two 
forces 6,4 newtons act along CA , BA respectively the value of X that the 
algebraic sum of moments about D equals 0 

   4.5cm    4 

  3    5 
( ) ( )

4.5cmX   368X     XX
XX                MXED D

=∴=∴=++−

=⎟
⎠
⎞⎜

⎝
⎛×+−−∴==

02636
02

146602
1

 

 N45

o30

 Rμ

 R

?F =

 27W =

 D C B

 A
 o60

 6
 4

 cm6

E

 o30
 X6 −  X

 

cm.N  
21

C
=

 cm
6

 B

 A
 θ

 7

 cm
6

R

X
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Q(9) ) If the ratio between the resultant reaction force and the normal 
reaction force Equals 332 :  then the angle of friction is equal  

   30o   60o 

   90o   45o 

o30θ   θcos =∴== 2
3

32
3  

Q(10) A rod of length 40cm and weight 2.4 Kg.wt acting at its midpoint can rotate 
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 

   30o   60o 

   90o   45o 

o30θ    
2
1θsin      24θsin48

24θsin204.2
=∴=∴=

=×  

Q(11) In the opposite figure : 
 

  cmAC,  F 50252 ==      

  cmAC,  F 25252 ==   cmAC,  F 251252 ==  

50cm AC   AC
FRF    FFR 2
=∴×=×

=−=−=∴+=
252550

255075221  

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

 30N.cm     24N.cm 

  40N.cm     48N.cm 

 
2410

865 =××  
 

 A

B
 4.2

24

 
cm

20 θ

 R

 
cm

20

+

Y X

C  A B

 ?F2 =
 50F1 =  75R =

 cm25

 A

O B

 
cm

6

 cm8

 N5
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Q(13) ABC∆  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 AB , BC and CA  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  10Y =∴  
The algebraic sum of the moment about C  
=the moment of the resultant about C  

( ) ( )2,10-C     -2X     106X215 =∴=∴×=−  
The algebraic sum of the moment about B  
=the moment of the resultant about B  

25Kg.wtF       1066
34F =∴×=××∴    

Q(14) ABCD is a rectangle  , AB=4.5cm ,BC=6cm 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  

( )
( )

324090

9043240
720

2240

635757654 22

800F     F.

cm.3.6BY      BY
XY

BYF       BYFM
1   720XYF     XYFM

..
64.5BX  ,   ..AC

B

A

=∴=×∴

==∴==∴

→=×∴×=
→=×∴×=

=×==+=

  

Q(15)  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 acts
on the lamina in a direction perpendicular to its plane  such that it is in equilibrium in a position
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   
     cm241026AD 22 =−=  

16cm  AO   AD
3
2AO, =∴=  

13
1216AD

   
16
AD

AO
AD

13
12

26
24

AB
ADθcos

×=∴

=====
 

∵The lamina is in equilibrium ∴ the weight and the reaction  
of the pin form a couple  

75.48W   720ADW
 WR

=∴−=×−∴
=∴  

 

D

C  B

 A

 
cm

5.
4

 cm6

 Y

 X
 F

 14

 F

 15

 6

 ( )7,2A

 ( )10,2B
( )Y,XC

 cm26

 
cm

10

 
cm

10

A
 B

C

 D
O

 W

R

 θ
 D
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Q(16) In the opposite figure Find the momeoment 
     of the force about (O) 
 
 

 

( ) ( )
( ) ( ) ( )

( )

( ) K̂ĵî,,F

,,
5,5,-15- ,5,5,0-ABAB

5,5,0-B  ,  ,A

633311
115
1115
311

0150
0150

−+−=−−=

−−=
=−=−=

==

 

ĵî
K̂ĵî

MO 4545
633

1500 −=
−−

=  

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 from
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 

( ) ( )1720612062
0

→=×=−
=
LW

MB  

in case of 120 

( ) ( )21260718073
0

→=×=−
=
LW

MC  

90W    22cmBC             L
L

73L   1,2 dividing by
=∴=∴=

==
−
−∴

7
4
7

720
1260

62  

  
 

 

X Y

 m15

Z

B

A

 m5O

C  A B D O

 W
 L2 L3

 120

 ( )max1R 0R2 =

 cm7

 180

 0R1 = max=2R

C  A B D O

 W
 L2 L3

 cm6
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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  
  
 
 

178158610 2222 =+==−= AC    ,    CX  

221
42

17
34

10 ===20:  ACB∆ In  
20,42,34 in cyclic order they form a couple  

3368212
1221 −=⎟

⎠
⎞⎜

⎝
⎛ ××××=M  

217
34

10
20

9 ===18:  ACD∆ In  
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. 
 
 

cmAD 241026 22 =−=  

KHBC of mass ,    2K ABCof mass
cmHBC ∆ Area

cm ABC∆ Area

==

=××=

=××=

2

2

12012202
1

24024202
1

 

cmKK
KKY 122

482 =⎟
⎠
⎞⎜

⎝
⎛

−
×−×=     

BA

D  C

 X

18

Y

 20

 6cm  42

 34

 9cm

 10
cm

 34

 6cm

 20

CB

 A

 D

 H

 cm10

 
cm

26

 cm10
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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 =μ  

  1  5
2   

 10  2
5  

 

5
252 =∴= μ             μ  

Q(2) The moment of the force about A equals………………..….. 

  -37.5 3  37.5 3 

 75  375  

353760515 .sin o −=×−  
Q(3) If the two forces ( )m,2F1 =   , ( )3,6F2 −=  are parallel find m  and if 
the two forces acts at the two points (1,0) , (5,0)  respectively then the 
coordinate of the intersection of their resultant with the X axis 

  (7,0)  (9,0) 

  (6,0)  (0,0) 
 

( ) ( )
( )

( )
( )7,0isDPoint

6L   122L     12-3LL     4-L3L
 4-L 53L5       0M

 F     F

1a      m       F//F

D

∴
=∴=∴=∴=∴

=×∴=
=−+==−+=

−=∴
−

=∴

∵

∵

5363512
6
3

2
22

2
22

1

21    

Q(4) Thin lamina  in  the form of isosceles triangle AB=AC 
        AD=45cm CB//XY  the centre of gravity of BXYC  
        Is distance …..cm from D  

  15  10 

  12  7 

7K4K9
25K415K9 =

−
×−×  

 Kg2

 Kg5

  o60

A

AM

 B

D

 C

 X

 Y

1- 1 2 3 4 5 6 72-3-

1
2
3

 B

 ( )3,6F2 −=

 ( )1,2F1 −=

 L
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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 

    

       

o60θ   
32

3θsin   3 MX       MX2060

32333
2  AM,   33AD

=∴=∴=∴×=

=×==
 

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

  70  350  

  910  840  

8401270 =×  

 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  

  75Kg.wt    15 Kg.wt 

  45 Kg.wt    7.5 Kg.wt 

 

 Q(8)  The center of gravity of the shaded lamina in  
       the opposite figure is: 

  (3,4) 
  

 (4,3)   
 

    ⎟
⎠
⎞⎜

⎝
⎛

3
82,   (8,6)   

    

 cm6

 M

 cm3

 cm3

 W

 R

 A

 B

 C

 wt.gm20=

cm.gmwt60
 D

 
cm

13

 cm18

 cm13
 70

 70

 C

A  B
 X

Y

 cm6

 
cm

8

 F
 Kg15
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Q(9) In the given figure the coefficient of friction equal 
3
1  and the 

body about to move up then F = 
      

   W2
3     W

3
1  

   W2
1    W 

WWWsinWRμF o =+××=+= 2
1

2
3

3
130  

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 = 
      

   16  40  

   8   20 

40W   W =∴×=× 50810  
Q(11) Sum of moment of the forces about H equals  
 

  12   20 

  0  13 

0646323 =×−×+×=HM  

Q(12) Center of gravity of the system is  
 

  (5,6)   (5,5)   

  (6,6)  (2,4)   

640203010
10401020030010

540203010
04010201030010

=
+++

×+×+×+×=

=
+++

×+×+×+×=

Y

X
 

 

 o30

 W

F

 cm50  cm10  cm60

1R 
2R

 W 8

gm40 gm20

gm10 gm30

A

B C

 D

 cm10 X

 Y

 
cm

10

 cm10

D

B

 A

C  H  5

 4 3

 cm2

 cm6

 3  cm8
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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 
5

12  and the coefficient of friction between the

body and the plane is 3
2  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 
 

( )113
123013

5
3
230 →×=+∴=+ FRθsinθcosFRμ  

 ( )213
53013

1230 →×+=∴+= FRθcosθsinFR  

20F                     13
360F13

5
13

100F39
24

13
1230F13

5
13
530F13

12
3
2

=∴=++

×=+⎟
⎠
⎞⎜

⎝
⎛ ×+

  

Q(14) ABCD is a square of side length 6cm BCH∈  such that BH=1cm 
forces of magnitudes 1,2,3,4and F acts along DA,CD, BC , AB  and AC if 
the line action of these forces passing through the point H find (F)   
 
 

22

02
25645311

0

=

=××+×−−×+×−

=

F

F

MH

 

 

Q(15)  The force F acts in the plane of ∆ ABC where A(3,2)  
B(1,-4) , C(-1,0)  If 60M and   60MM CBA −===  find F  
 

( )

( )
( ) ( ) ( )
( ) ( )[ ] ( )

( ) ( ) ( )
( ) ( ) 10123612

3612311231
12606

6032311
311210
202

04
2

11

112
20

2
13

22 =−+−=

−−=−−=−−=
=∴=−

=−−×−=
=∴−=−−−=

=⎟
⎠
⎞⎜

⎝
⎛ +−−+=

=⎟
⎠
⎞⎜

⎝
⎛ +−+=

∴→−=

∴→−=

∴→=

F
,,,KF

K               KK
K,K,,M

1,-3-KF     ,,XY
,,Y

,,X

BCbisect  force the of action of lineMM
ACbisect  force the of action of lineMM

AB to // force the of action of lineMM

A

CB

CA

BA

∵
∵
∵

 

 

 R
 

direction

 

Moving

 θ
 θ

 F

 Rμ

 θ

 

θ
sin

30

 

θ
cos

30

 
θ

FSin

 
θ

cos
F

 30

C  B

A D

 H cm1

 F

 4

 2

 3
1

 cm5

 1−

 2−

 1−
 2−

 1

 2

 3

 1  2  3  4  5

 3−
 4−

A

B

C

( )2,3

( )4,1−

X

Y
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Q(16) In the given figure find the moment  
          Of the force about (O) 
  

( )

( )

K̂25ĵ50î25

5,10,5
1002525

625F

5,10,5HM

−+=

−
++

=

−=

 

 

j250i500
1000
255025
K̂ĵî

MO −=−=  

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 
equilibrium by supporting it on a peg at 40cm distant from B find magnitude 
of the rod weight and its position from B   
 

 ( )
( )
( ) 500050-XW

05000X-50W-
030300X-50W-35400-

0MO

=
=−

=×+×
=

 

 
( )

( )
60X    40X100X2    250X

40X
10000X40W

040300X40W25880

=∴−=−∴=
−
−

=−−
=×+−−×−

  

Q(18) ABCD is a rectangle in which AB=6cm , BC=8.5cm the point BCH∈  where CH=2.5cm forces of

magnitudes 15,34,15,26,24 2  act along  HA , DH , CD , AD , AB respectively prove that these forces are 
equivalent to a resultant couple 75.5gm.wt cm  
 

5.665.2DH      26AH 22 =+==  

4
26
224

5.6
26

5.2
34 ===∵  

The set of forces is equivalent to a couple  
Its moment  

20465.8
2
18C1 =×××=

A B
C D

 20cm  30cm

 300
 400

 35cm  15cmO

 R

 W

 X

A B
C D

 20cm

 300

 15cm

O

 R

 W  880

 X

40cm  25cm

A

BC

D

 
2

24  15

 34

 26

 cm6 cm5.2  H

 15

X
 Y

Z

 cm10

H

O

B

D

A

 cm
10

M 
cm

10

 

6
25

F
=
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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 

αθABAC >∴>       ∵  
θsinmαsinm >∵  

The direction of motion as shown 

( )
( )

( )

( )2mμ5
4m5

3T

αmμm5
3T

RμαmT
ACAlong

1Tmμ5
3m5

4
Tθmμθm

TRμθm

2

1

→+=

+=
+=

→+=
+=

+=

cos
sin

cossin
sin

ABAlong

 

7
1μμ5

7
5
1

μ5
4

5
3μ5

3
5
4mμ5

4m5
3mμ5

3m5
4

=∴=∴

++=∴++=

    

    
 

 

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. 

( )
( )

( )8,243
0240,3

48240MBC

24,403
02448,3

482448DMC

24,24ABCD

=⎟
⎠
⎞⎜

⎝
⎛ ++++→

=⎟
⎠
⎞⎜

⎝
⎛ ++++→

→=

 

Mass ABC MBC MCD 

mass 4K K K 

X 24 24 40 

Y 24 8 24 

20KKK4
24K8K24K4Y    ,      20KKK4

40K24K24K4X =⎟
⎠
⎞⎜

⎝
⎛

−+
×−×+×==⎟

⎠
⎞⎜

⎝
⎛

−+
×−×+×=  

 D

 CB

A

 M

( )48,48

 ( )0,48

 ( )48,0

 ( )0,0

( )24,24

αθ

 
cm
 

60

5
3

75
45θcos

5
4

75
60θsin

==

== 7575ddd190

 Motion
 Motio

n

 

θ
cos

m
R

1 =

 

θ
sinm

 

α
sin

m

 

α
co

s
m

R 2
=

 C B

A

 10
0c
m  75cm

 
2

Rμ

 
1Rμ
 T  T
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Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

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

    θtan    θcos  

    θsin     θcot   

 θcot  

Q(2) If the two forces F1=ai+3j , F2=-2i-bj form a couple then a + b= 

    -1   1  

  5   6 

5ba   3b ,  a =+∴== 2  
 Q(3) The opposite figure represent a rod in equilibrium then F=….. 

 28N   16N 

  2Newtons    4N 

   16F     F =∴=×+×−− 04201242  
Q(4) two forces of equal magnitude acting at A , C perpendicular to AC such 
that they are in equilibrium with the three given forces    
 

 120N           90N 

  100            200 

 wt.gm2
110 6004030 −=×××=  

12050
6000F600ACF ==⇒=×   

30cm

 
40

cm

A B

 C  250

 150

 200

 m4

20  12 F

 m2  m2
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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 
I    in direction of ABCD  then F=……..N 

 5  6 

 7   8   

    7F
345F4233

=∴
−=×−×−×  

 Q(6) If the two forces K̂ĵaîF 351 ++=   and  K̂cĵîbF +−= 92 form a couple  
                      a+b+c 

  -1   0 

  1   7  

1395 =−+−  

 Q(7) ABCD is a thin uniform lamina in the form of a square of side length 50cm and of 
weight 300gm.wt acting at the centre of the square the lamina is suspended from a horizontal 
pin passing thought a small hole near the vertex A such that its plane is vertical A couple with a 
moment of magnitude 7500gm.wt .cm acts on the lamina in its plane find the inclination of the 
diagonal AC to the vertical in the equilibrium position   

  Oo 135 or 45    Oo 120or60   

  Oo 150 or 30   Oo 160or20  

 ooorθθsin
225AO    250AC25OLOL3007500

13545
2
1

225
25 =∴==

=∴==⇒×=∴ ∵  

 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 ……… 
 

 675cm      60cm 

  3cm   30cm  
cmL 31545 =÷=  

 D  A

 C  B

 F
 3

 3

 2  2

 F

A

 B

 C

 D

 O L

 W

θ

 R

 
2

25
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Q(9) A force  K̂2-ĵî3F += act at a point A(1,-1,2) then the moment of F 
about B(3,-2,1)  

    K̂5-ĵî3- −     K̂3ĵî5 ++   

    K̂ĵî4 ++ 2   K̂ĵî3 5++    

k̂ĵî
Kji

MB 53
213
112 −−−=
−

−=  

Q(10) In the opposite figure : the value of X equal ……..…cm 
      

   10   7 

   5   6 

12X    X =∴= 6012  
Q(11) In the opposite figure The rod in equilibrium then X=…………..cm 
 

  5   6 

  7  4 

5X    X =∴+= 20157  
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 

73141 =−×−×=− YZ ZFYF  
 

A B

122 =F61 =F
 18=R

 cm10 X

F

 N4  N5

 cm2  cm3 Xcm

 N7
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Q(13) A body of weight (w) is placed on a rough inclined plane makes 
an angle of sine  13

5 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  2

1  , then find the magnitude of the 

weight (w). 
 (17)  
 

( )1R2
1

13
5W13

1222
RμθsinWθcosF

→+×=×

+=
 

( )213
12W13

522R
θcosWθsinFR
→×+×=

+=
 

11W  13
121W13

11        W13
6

2
22W13

5
13
264

13
12W13

5222
1

13
5W13

1222

=∴=∴++=

⎟
⎠
⎞⎜

⎝
⎛ ×+×+×=×

 

 

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. 
 
 

m.N7951405125M
5mBX     15

12
5

BXθsin
15129AD

B

22

=×+×−=

=∴==

=+=

 
 A

 m12

 m4m5

 N125 B θ
 D  C

 R
 

direction

 

Moving

 θ
 θ

 F
 Rμ

 θ
 

θ
cos

22

 

θ
sin

22
 

θ
sin

W

 W
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Q(16) In the opposite figure: find the sum of moments  
    of the forces about O 
  

( ) ( )
( )

( )

k̂ĵî
K̂ĵîK̂ĵî

M

ĵî,,
,,ABAB

8,12,0B  ,  ,,A
ĵ

O 168144305
18024
6120

0150
608

182460810
3030

608
6120

1515

−+−=
−

+=

−=−=

−=−=
==

=

 

 
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 a
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 

AEN∈  where AN=10cm and act vertically downwards find F and K   
 
 
Sum of moments about A 
= moment of R about A  
 
F=15newtons   ,   K=13Newtons 
 

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  

DB , HD , CH , BC  respectively if these forces are in equilibrium with another two 
forces act at D and H perpendicular to DH then find the magnitude and the 
direction of these two forces    
 

4
3

10
5.7

8
6

20
15

6
5.4 ====  and forces in cyclic coder 

Moment of its couple = 
( ) cm.N1088.420102

124
3 =×+××   

A
 B

 C  E
 D

7

4
 8

 F

 K R

 N
 cm3 cm6 cm4 cm2 cm10

 D

C
 B

 A

E 6

 cm
20

 F
 15

 5.4

 cm8

 cm
6

 5.7

 F

 cm
6

 cm8

 NH

 cm12

 cm8

 
N 03

 N 15

 Z

X

Y

 
cm6  O

 B

 A
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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  

( ) ( )

N

244

7200
1205

4200

48096

0966048030
96

200120160

217

2

22

=+=

=∴=×+

=×==

=∴=

=×+×−×−∴=

=×=∴

=+=

→=→=+

2

AD
A

4R

4Y      Y

1605θTsinX
5T       T

T   M
200

160120  AD
   CB

θsinTX     :Horizontal    θcosTY:Vertical

  

 
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 
 

2320cm1620 ABCDrectangle of Area

cm1MOH∆ of Area

=×=

=××→ 25010102  

Mass of rectangle is K and mass of ∆  is K32
5  

⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛ ++++→ 3

50,83
102020,3

1338MHO  

Mass ABCDMHO 

mass K5
32  K 

X 8 8 
Y 10 3

50  

N ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

×−×

−

×−×

81
710,8

KK5
32

3
50K10K5

32
,

KK5
32

8K8K5
32

AD

n the equilibrium position 

 A  B
 60cm

 4  3
 16

0c
m

 40cm 20cm
 X

 Y
θ

θ

 
θ

T
co

s

θT sin

 D

 C

R

D C

BA

 M

 cm16

cm
20

H O cm3 cm3

 ( )10,8

( )20,3  ( )20,13
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Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

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

   equals 12
5   then the resultant reaction equals  

 56   65 

 13  75 

60R         R12
525       RμF =∴=∴=      6512

5160μ1RR
2

2/ =⎟
⎠
⎞⎜

⎝
⎛+×=+=∴  

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

  100 2100−   

 2200−   200−  

2200454100 −=×− osin  

 Q(3)  The opposite figure represents a rod in equilibrium, then F =….. 

 28 Newton       2 Newton 

 16 Newton      4 Newton 

 16F  0802F--48    =∴=+∴=×+×−×− 04202412 F  
Q(4) Three forces are represented  completely by the sides of an 
equilateral triangle ABC in the  same cyclic order with scale 2cm 
for each 8 N. If the side length  of the triangle is 5 cm ,then the 
norm of the moment of the couple equals ……… gm .wt . cm 
to ......................... 

   350   250   

   50   2100  

 3506055
2
124 =××××× osin  

 

A

 O
o45

 m4

N12N20

m4 m2 m2

 F
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 Q(5) ABCD is right trapezium The set of forces form a couple  
              Then      F=….. 

 10N    30N 

 20N    12N  

  20NF   =∴=
8
16

10
F  

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

 
  3

11−tan   9
11−tan   

  31−tan    2
11−tan  

   9
11−tan  

 Q(7)  In the opposite figure If the rod is about to slide , then 
 
     ( ) =2R, R1  

   ( )W,W 2
1   ( )W,W    

   ⎟
⎠
⎞⎜

⎝
⎛ W,W 2

3  ( )W,W 2     

     ( )W,W 2
1  

 Q(8) In the given figure 1F and 2F   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)   

  (8,0)  (2,0)   
( ) ( )

( ) ( )
( )7,0 is DPoint 6L   122L   

  12-3LL     4-L3L 4-L 53L5       0M
 F     F

D
∴=∴=∴

=∴=∴=×∴=

=−+==−+=

∵
5363512 22

2
22

1
 

A

 B

D

 C cm17

 34

cm11

 16
22 

cm
8 F

 B  C

 A

 cm
8

cm24

 o60

 2R

 2R

1R

 L
 L

L2

W

1 5  D
 B

 
(

)3,
6

F
2

−
=

 
(

)1
,2

F
1

−
=

 
(

)2,
4

R
−

= Y

 X
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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   

   ⎟
⎠
⎞⎜

⎝
⎛

3
41,  ⎟

⎠
⎞⎜

⎝
⎛ 13
4 ,     

   ⎟
⎠
⎞⎜

⎝
⎛

2
32,   ⎟

⎠
⎞⎜

⎝
⎛ 22
3 ,   

⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛ ++++ 1

3
4

3
003

3
040 ,,  

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

magnitudes 8,6,13 Newtons act along   AC, BC , AB  the sum of algebraic 
  moments  of the resultant of thes forces about the centroid =….. 

   cm.N 32   cm.N 33   

   cm.N 3    cm.N 34  

cm.N M

1MD    AD

M 33313336338

3339339

=×+×−×−=

=×=∴=  

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= …… 
 

  2   10 

  5  25 

10cmW    25025W    =∴=×∴= RW  
Q(12) The algebraic sum of the moments of this system of forces  
       about C  equals  

   570           580  

  500             600  
 

cm.wt.KgsinM o
C 570064584515221512 =×+×+×+×=  

C
B

 A O
 o45

 cm15

 22

 6

 12

 8

cm4

cm3

 A  B

 C

 Y

 X

 M

C B

A

 13

 6

 8

 D

D

 W

 B

 R

 C

 A

cm.gm250
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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 θ   where 3

4θtan =  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 N

17525

200T
+

=  

3
2200300

5

500
3005

3500

=∴=∴

×=×+∴

=+

=×==

μ            μ

4500300μ200   
    θsinRμT

θcosWR

  

 
 In case of the greatest weight:  
The body is about to move upward WT =  

 

6003003
2

5
4500

500
30035500500

=×+×=

+=
=×==

W
RμθsinT

θcosR
 

greatest weight: 600-25=75 
 

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)  

( ) ( )[ ] ( )

( ) ( )[ ] ( )

291046
10043

1004003
843

840003

2 =+=
=∴=∴−=+

−=×−=
=∴=

=×−=

228F
46L    -1844L      

,,,
28M   

,,,

LM
MLM

M
MLM

A

O

 

 

 500

 

θ
sin

500

 

θ
cos

500

 T
 Rμ

 θ  200

 θ

R

 T

 500

 

θ
sin

500

 

θ
cos

500

 T

 Rμ

 θ

 θ

R

T

W

 m4

 A

 O  Bm3
 X

 Y
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Q(16) Find the moment of the ofrce about (0) 
 
  
 

ĵî
k̂ĵî

160120
201216
1000 −−=
−

 

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  
 
 

50cm AC   AC252550
255075FRF 22
=∴×=×

=−=−=  
  
 

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 BH,AB  and HA find the two 

forces act along BO   and DH to be the system in equilibrium  
 
The forces 27,36,45 in cyclic order  

315
45

12
36

9
27 ===∴  

Norm of couple momemt = 3241292
123 −=⎟

⎠
⎞⎜

⎝
⎛ ×××  

 
  45F            324θsin12F =∴=×   

 A

 B C

 D

F

 cm12

 36
 45  27

 H

 O

 θ
 cm12

 cm9
 cm9

F

 cm12  cm12

  

 A

 O

N50

 m10

Y

 Z

X

 220

C  A B

 ?F2 =
 50F1 =  75R =

 cm25
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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 
upwards . If the limit  force lies which the applied , so as to make the weight about
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  

( )16Rμθsin10 →=+
( )3θsin106Rμ →−=  

About to move downwards  
( )2Rμ4θsin10 →+=  

( )4θcos10R →=  
Substituting from 3 in 2    

   ( )

35
1μ     1μ35

30sin10635μ3 in ngsubstituti   3530cos10R

30θ    2
1θsin10θsin02      θsin1064θsin10

oo

o

=∴=∴
−=×∴=×=∴

=∴=∴=→∴−+=∴

 

 
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. 
 

⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛ ++++→

⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛ ++++→

⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛ ++++→

2,3
40

3
060,3

201010ZYC

2,3
10

3
060,3

1000XYB

4,3
20

3
0120,3

2000ABC

 

Mass ABC XYB ZYC 

mass 4K K K 

X 3
20  3

10  3
40  

Y 4 2 2 

4KKK4
2K2K4K4Y    ,      6

25
KKK4

3
40K3

10K3
20K4

X =⎟
⎠
⎞⎜

⎝
⎛

−+
×−×+×==

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−+

×−×+×
=  

25
24

6
254θtan =÷=  

CB

A

 X

 Y

 Z

 cm10  cm10

 cm
6

 cm
6  cm
6

 ( )12,0

 ( )6,0

 ( )0,20
 ( )0,10

 ( )6,10

 R

 

direction

 

Moving

 θ

 6
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θ

cos
10

 

θ
sin
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Rμ
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 R

 

direction

 

Moving

 θ
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θ

cos
10

 

θ
sin

10



   



Static   Exam 2017 model (10) My /Mr. Mohamed                    page(1) 

Answer the following questions  20 questions  
From 1to 12 choose the correct answer  

Q(1) If the ratio between the resultant reaction force and the normal 
reaction force Equals 3:32  then the angle of friction is equal  
 

 45o  30o

 90o  60o

o30θ   θcos =∴== 2
3

32
3  

Q(2) A body of weight 3Newtons is placed on a horizontal rough 
plane whose coefficient with the body is 3

1  then the friction force  
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 Q(3) In the opposite figure :  ABCD is a parallelogram ( ) o60Am =∠  
  X , Y , Z and L are mid points   AB, BC, CDand AD given that the  
forces are in equilibrium then F =….. N 
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 Q(4) If a set of forces are in equilibrium then : 
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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 
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 Q(6)The force mji12F +=  acts at the point ( )3,5A −=  and its line  
   of  action bisect BCWhere ( ) ( )1,9C , 2,1B ==  use the moment to  
   the value of m    
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 Q(7) If a driver of a car wants to ascend an plane inclined to the horizontal by an 
angle of  measure  o60  ,then the static friction coefficient between the wheels of the 
care and the inclined plane must be not less  than …………………..……… 
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 Q(8) The sum of moment of the forces about B  
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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 system to end A. 
  
      

   48cm   49cm  

   7cm   50cm 

cm4952431
45590260430301X =⎟

⎠
⎞⎜

⎝
⎛

++++
×+×+×+×+×=  

Q(10) The moment of the force 6N about the point O equals  
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Q(11) ABC is  a triangle in which AB=AC =26cm , BC= this set of forces is 
equivalent to a couple the magnitude of its moment   
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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 until 
the body becomes about to move upwards the plane, find: 
a the magnitude of the tension force b magnitude of the normal reaction  
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Q(15) ABCD is a rectangle in which AB=8cm , BC=6cm , ABH∈   such that 
HB=3cm . forces of magnitudes F , 4 , 9 , K , 5 , 54  N acts along   

  HC , CA , DC , BC , AB , DA respectively find the values of F and K given that the
sum of algebraic measure of moments of these forces about C equals 72  in 
direction ABC   and vanishes about B 
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Q(16) ABCD is right trapezium at B , BC//AD  , AB=8cm , BC=15cm , 
AD=9cm draw ⊥DH  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  
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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  
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Q(18) ABCDEO is a regular hexagon forces of magnitudes 310  ,6 ,  310  , 6 
Newton act along  AE , DE , DB , AB 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 OA , BE such that the system will be in 
equilibrium   
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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 of
the nail at C and the coefficient of friction between the rod and the 
plane   
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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. 
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Q(21)ABCD is a quadrilateral in which AB=4cm , BC=3cm , CD=DA =6.5cm 
and o90ABCm =∠  forces of magnitudes 8,6,13 and 13 Newton act along 

 DA and CD , BC , AB respectively prove that the system of forces is 
equivalent to a couple and calculate the norm of its moment 
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Q(22)AB is a non- uniform rod of length 65cm . if a weight of magnitude 
2newtonIs 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 from
A . if the weight at A is decreased to become 4.2 Newton then the rod will be 
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   
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∆XYZ  XY=5cm , YZ=8cm , ( ) o60Ym =∠  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 equilibrium  
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