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Q(1) A stone is projected vertically upwards and its height (X) after (t) second 
from the projection is given by the relation  2t4.9-t 49X = where X is in 
meters. Then the maximum height the projected body can reach. 

  122.5m  49m  490m  245m  

  t.dt
dXV 8949 −==   maximum velocity when V=0  sect 5=∴  

  Maximum height = m5122594549 2 .. =×−×  

Q(2) particle moves in a straight line velocity V is given in a relation with the   
algebraic measure of the position x in the form X cos9-16V2 = . then 
The acceleration at the maximum velocity equals ………………………….…… 

 9sinX -9sinX 
2
9  sinX 25 sinX  

    XsinadX
dVV     XsindX

dVV 2
992 ==∴=  

Q(3) From the velocity-time graph in the opposite figure, 
     The magnitude of displacement is equal to .............. 

 3 unit  5 unit  5unit  2unit  

( ) units2222
12412

1212
1 =××−×++××−  

Q(4) car of mass 2 tons moves in a straight line such that 
( )Ĉ 1t4t3X 2 +−= then the magnitude of the momentum of the car after 

3 seconds of its motion. Equals……………. Kg.m/sec 
 29000 28000  27000 26000  

46 −== tdt
dXV  when t=3sec   14=V   28000200014 =×==∴ mVH  

Q(5) A particle moves in a straight line under the action of the force 
  ĵ 8  î 6  F += from point A (3 , -4) to point B (7 , 2), then the work done 
by this force equals ………………………….……unit of work 
 10 72  24 12  
 

( ) ( ) ( ) 7268466,46,8SFW   6,4ABAB =×+×=•=•=∴=−=  

 

t

 V
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Q(6) The opposite Figure shows a body at rest and a system of  
         forces acting on it   then =+ 21 FF ……Newton 
  50           30            80           100   
 
 803050

5020307040
21

1122
=+=+

=∴=+=∴=+
FF

F FF ,   F    F 2  

Q(7) A lift moves vertically with a uniform acceleration of 70 2sec/cm  if a 
spring balance is hanged to its ceiling and carrying a body of mass 14Kg then 
the balance reading in Kg.wt if the lift is moving upwards equals ……………..        

 15Kg.Wt 13Kg.Wt 1117.2Kg.Wt 12740Kg.Wt  

( ) ( ) Kg.wt 158.9
0.79.814N   agmN =

+
=∴+=  

Q(8) A body of mass 12 kg is placed on a smooth plane inclines at 30o, to the 
horizontal. A force of magnitude 88.8 Newton acts in the direction of the line 
of the greatest slope upwards the plane. then the velocity of this body after 14 
seconds from the beginning of the motion. 

  35m/sec  36m/sec  37m/sec  40m/sec  
sec/m35142.50V   atVV   2.5m/seca     maθsinmgF o

2 =×+=∴+==∴=− ∵  

Q(9) A body of weight 1Kg.wt fall from a height 4.9m above the ground then its 
momentum when its reach ground =……………..Kg/sec 
  48.02 joules   4.1Kgm/sec   4.8Kgm/sec    4.9 joules    

 
  Kg.m/sec 9.89.81mVH

9.8m/secV  ..V    2

=×===
=∴××+=∴+= 948920222 gSVV o   

Q(9) If the power of a machine in  watt is given by the relation  (8t-5) and 
the work done at  t=3sec equals 24 joule ,then the work done at t = 1 sec 
equals ……………………… joule  

       1      2      3  4  

( ) ( )
235-4W 1t   when3t5t4W   3C

C353424     Ct5t4dt5t8PdtW
2

22

=+=∴=+−=∴=∴

+×−=∴+−=−== ∫∫  

 newton 07

 newton20

 newton 04
2F

1F 2F
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Q(10) If the show body move with an acceleration 2m/sec2 
             On a rough horizontal plane  Then the value of =μ ………. 

  7
2   2

7   14  10  

 7
2 μ    .μ    maRμ =∴×=××−∴=− 258952424  

Q(11) The plane is smooth and the pulley is smooth  
            And the pressure on the pulley = 214  Newton 
           Then the magnitude of the acceleration  
            equals …..m/sec2  

  14  2.8  5  15  

 Newton 14T  214T2P =∴==  

 2sec/m8.25
14a   5a14    5aT ==∴=∴=  

Q(12) A body of mass 35 kg, is placed on a pressure scale fixed in the 
celing  of a lift moving upward with velocity of magnitude 4 m/sec and the 
scale reading is 343 newton, then the distance traveled by the lift  in 7 
seconds is……………….. meters. 
  25  26  27  28  

( ) ( ) 0a    a9.835343   agmN =∴+=∴+= The body move  with uniform velocity  

28m47tVS =×==∴  

 

 T
R

 T

 5

K

 Rμ

R

 Newtons24

  895 .×
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Q(13) A bullet of mass 0.012Kg is fired with velocity of magnitude 21m/sec 
. the bullet penetrated through it a distance 6cm before coming to rest . 
find the magnitude of the wall resistance in Kg.wt assuming it is constant 

 

4.5Kg.wt9.844.1Nr
-44.1-36750.012r-     mar

-3675m/seca      0.062a210
2aSVV

222

2
o

2

=÷=
=×=∴=−

=∴×+=
+=

 

Q(14) A pressure balance is fixed to the ceiling  of a lift moving 
vertically .A man stands on the balance If the balance records 75 
Kg.wt when the lift is ascending with a uniform acceleration of 
magnitude ‘’a’’ 2sec/m  and records 60Kg.wt when the lift is descending 
with uniform acceleration of magnitude ‘’2a’’ 2sec/m  find ‘’a’’ and the 
mass of the man 
 

( ) ( )
( ) ( )

( ) ( )

70Kgm          0.7m/seca 
9.814a     39.2-494a10a    a42.39a1049

a8.942a9.85    4
5

2a9.8
a9.8    1,2 the dividing By

2  a28.9m8.960
   1    a8.9m8.975

2 =∴=∴
=∴=+∴+=−

+=−∴=
−
+∴

→−=×
→+=×

 

Q(15) A cyclist and the bike of mass 98 kg move on a rough horizontal 
ground from rest to reach  the maximum velocity of magnitude 7.5 
m/sec after time of magnitude 1 minute when the cyclist stop 
peddling. The bike gets rested after it traveled a distance of magnitude 
15 m. Calculate the maximum power in horse for the cyclist during 
this trip. 
after one minute :( when the cyclist stop peddiling )  

( ) 222
o

2 sec/m8
15-a    15a27.50  aS2VV =∴××+=∴+=  

mar =−    75.1838
1598r =−×=−∴  Newton 

when moving with maximum velocity  
atVV o +=     60057 ×+=∴ /. a    2

8
1 sec// ma =∴  

marF =−  N1968
19875.183marF =×+=+=∴  

power = 14705.7196 =×  watt 275 =÷  horses 
 

 m06.0
 

sec/m21V
Kg012.0m

=
=  

0V
Kg012.0m

=
=

 S BA
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Q(16) Two bodies of masses of 3 , 5 kg are tied at the two ends of a string 
which passes round a small smooth pulley. The system is kept in equilibrium 
with the two parts of the string hanging vertically. If the system was left to 
move ,when the two bodies are on the same horizontal level  (a) find the 
magnitude of its acceleration   (b)Find the pressure on pulley.  
(c) what is the vertical distance between them after one second. 
(d)Find the speed of the body of larger mass when it has descended 40cm.       
(Take g=9.8m/sec2) 
 
The larger math will move downwards (1)5aT5g →=−  
The smaller math will move Upwards  (2)3ag3T →=−  

2sec/m45.28
8.92

8
g2a 2ga8     3a5a3g5g =×==∴=∴+=−∴  

N5.37P  2TP       36.757.3529.4T
7.3529.4-T      45.238.93T

=∴=∴=+=∴
=∴×=×−∴     

After one second m225.1145.22
10at2

1UtS 22 =××+=+=  

∴the vertical distance between them = m45.2225.12 =×   
If V is the speed of the body of large mass after descending 40cm, we have : 
 The mass start its motion from rest downwards  

2

22222

sec/m4.196.1V
sec/m96.14.045.220V    2aSUV

==∴
=××+=∴+=  

  

Q(17) A train of mass 245 tons ( the mass of the engine and the train ) moving 
on a horizontal straight road with a uniform acceleration of 15cm/sec2 if   the 
air resistance as well as the friction is 75Kg.wt per ton of the train mass find 
the force of the engine in Kg.wt .  if the last car of the train of  mass 49 ton is 
released after the train had traveled for 4.9 minutes from  rest find the time 
taken by the released car till it comes to rest 

Before the car released   
marF      marF +=∴=−

22125Kg.wt216825N0.1510002452459.875F ==××+××=
 minutes  the velocity of the train is V     4.9After  

44.1m/sec0.15604.90V =××+=
With respect to the separated car

  
60sect          0.735t    44.10            m/sec 0.735a

1000a49499.8-75          amr-
2/

///

=∴−=∴−=∴
×=××∴=  

  T

T

 
 

direction
 

M
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M
otion

 g3

 g5

 5

 3



Dynamic Model (1)                                                                            page(6)

Q(18) A sphere of mass 12Kg is moving along a straight line with velocity 
54Km/hour impinge on Another sphere of mass 4Kg moving along the 
same line but in the opposite direction with velocity 9Km/hour . if the 
velocity of the first body after impact is 36Km/hour in the same direction 
as before calculate:  (1)Find the velocity of the second sphere after impact  
(2)Find the impulse of the two sphere on the other       
(3)Find the kinetic energy of the two spheres before impact   
 

/
22

/
112211 VmVmVmVm +=+  

s/m5.12VV450
V4120170

V410125.241512

=∴=∴
+=

+×=×−×
 

 
The impulse of the two sphere on the other      ( )VVmI / −=   
Impulse of the first on the second ( ) ( ) m/sec gK 605.25.124VVmI 2

/

221 =+=−=  
Impulse of the second on the first ( ) ( ) m/sec gK  60151012VVmI 1

/

112 −=−=−=  
Q(19) A train of mass (m) ton moves on a horizontal road with the 
maximum velocity of magnitude60 km/h. The last car of mass 15 tons is 
separated from the train and the maximum velocity of the train increases 
at a magnitude of 7.5 km/h. Find the power of the engine in horse and the 
mass of the train given that the resistance is equal to 9 kg.wt per each ton 
of mass. 
before separated: 

  wattm147018
5609mP1 =⎟
⎠
⎞⎜

⎝
⎛ ×××=  

After  separated: 

( ) ( ) 24806.25-1653.75m18
55.7608.9915mP2 =⎟
⎠
⎞⎜

⎝
⎛ ×+×××−=  

21 PP =     25.24806m75.1653m1470 −=∴     ton135m =∴  
the power = 1984501351470 =× watt =270 horses  

Q(20) The figure show a simple pendulim( a ball suspended at th end of a string )  
 Whose string is 130cm long the pendulum starts its motion from rest at the 
point A and left free to oscillte through an angle of measure θ2  
Where 12

5θtan = find the speed of the ball atB( B is the mid point of the path)  

sec/cm140V
mV2

10010mg        TPTP

 10cmCB ,   cm12013
12130θ130cosMC

  MBAC draw

B

2
BBAA

=
+=+×∴+=+

==×==

⊥

 

 

s/m15
18
554v

Kg12m

1

1

=

×=

=

sec/m5.2
18
59v

Kg4m

2

2

=

×=

=

 impact  Before

?v
Kg4m

/
2

2

=
=

sec/m10
18
536v

Kg12m
/

1

1

=

×=

=

 impact After

 θ θ

 B

A

 
cm 

130

C

 M



Dynamic Model (2)                                                                          page(1)

 
Q(1) A particle moves in a straight line such that its position  X at any  
        time t is given by the relation  ( ) ( )Ĉ 3t4ttX 2 +−=   
        the average velocity vector of the particle when t ∈ [ 0, 2] 
  2m/sec  1m/sec  3m/sec 4m/sec  

2t   tV =∴=−= 042   
Displacement from[0,1] (S(0)-S(1)=3-0 
Displacement from[1,2] (S(2)-S(1)=-1    average speed =1m/sec 
Q(2) A particle starts to move in a straight line from the origin point with initial 
velocity of magnitude 8m/sec and the acceleration second is given by the relation(3 
t -2) , then displacement after 2 sec from the starting of motion.
 15m 20m 16m 18m  

( ) ( )∫∫ +−=∴=∴=∴−== CttV   dt2-3tdV  dt2-3tdV     tdt
dVa 22

323 2  

( ) m16X  2ta   0d ,    dt8tt2
1dt8t2t2

3X

8t2t2
3V   8C  0t   when8V

232

2
o

=∴==++−=+−=

+−=∴=∴==

∫
 

Q(3) If  2 3t  -t  X  2 += then the particle changes its motion when :t=…… 
  1or 2   1   1.5   2  

   1.5t     tdt
dXV =∴−== 32  

Q(4) A body moves in a straight line such that the acceleration of its motion (a) 
is given as a function of time t by the relation a = 2t - 6 where a is measured in 
m/sec2, unit and time t in second. then the momentum of the body in the time 
interval  [ ]53,  if the mass of the body is 8 kg. 
 32Kg.m/sec 35Kg.m/sec 36Kg.m/sec 40Kg.m/sec  
 
   ( ) [ ] ( ) ( )[ ] sec/m.Kgttdt     tdt     maH 321893025868628

5

3

5

3
25

3
=−−−=−=−== ∫∫  

 Q(5) body of mass 10kg slides a distance 6 m on a rough plane and the 
coefficient of the kinetic friction between them is 0.2 and inclined at 30o to 
the horizontal, Find in Kg.Wt.m unit the work done by: Friction 
force….Kg.wt.m
 35−  36−  32−  310−   

   ( ) m.wt.Kg368.9
630cos8.9102.0SθcosmgμW

o

K −=××××−=××−=  

 t

 X
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Q(6)  A body moves in a straight line under the action of three forces 

K̂îF 341 +=  and K̂ĵîF 1542 −+−=   and 3F ,displacement a function of time 
by  k̂  ĵt  - î2t   S += then     3F =……. 

 14 13 15 16  

 ( ) 1314416912430 21 =++=∴−−=−−=∴= F    ,,FFF      a 3  

Q(7) A force F acts on a body of mass 1 kg at rest, moving in a straight line 
starting from the origin point "O" on the straight line and F = 5X + 6 where 
X is the distance between the body and point "o" measured in meter and F 
in Newton. Then the displacement of the body when V = 9 m/sec 

 
5
273 −or  5

43or  33 −or  
5
41or   

( ) ( )∫ ∫ +=∴+=∴+=×==
V

0

X

0
dX65XVdV  dX6X5VdV   6X5dX

dVV1maF  

081X125X  X62
X5

2
81   9 V   whenX62

X5
2

V 2
222

=−+∴+=∴=+=  

3X =∴  or 5
27X −=∴  

Q(8) A body is projected horizontally with velocity 2.8 m/sec on a 
rough horizontal plane and the coefficient of friction between it and 
the body is 10

1 , then the distance traveled by the body on the plane 
before it rests is equal to ...................... meters. 

 3 4 5 6  

4S   S98.028.20       aS2VV

98.08.910
1-a   maRμ

22
o

2 =∴××−=∴+=

−=×=∴=−  

Q(9) A man of mass 80 kg is inside a lift. in Kg.Wt the pressure of the man 
on the floor of the left is Moving upwards with a uniform acceleration of 
magnitude 49 cm/ sec2. 

 84Kg.wt 70Kg.wt 80Kg.wt 76Kg.wt  
( ) ( ) wt.Kg..agmN 844908980 =+=+=  
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Q(10) A variable force F (measured in Newton) acts up on a body where  
4 - 3S  F 2= , find the work done by this force in the interval from  

S = 2 m to S = 5 m. 

  100  105  1105  120  

 ( ) [ ] ( ) ( )[ ] joule1058820125S4SdS4S3FdSF
5
2

3
5

2

2
5

2
=−−−=−=−== ∫∫  

Q(11) m, 2m start motion when they were in same horizontal  line Each of 
them move a distance (20)  then the vertical distance between Them is 
……cm                                  

 20 30 40 50  
cm3030sin1020 o =+  

Q(12) If ( )221 −+= tF  then The impulse of the force F within  
    the first three second. 

 4N.sec 5 N.sec 6 N.sec 7 N.sec  

( )( ) ( ) sec.N6t5t23
tdt5t4tdt2t1FdtI

3

0

2
33

0

2
3

0

2
3

0
=⎥⎦

⎤
⎢⎣
⎡ +−=+−=−+== ∫∫∫  

Q(13) A sphere of mass Kg2
1  move with velocity 3m/sec collide with 

another sphere of equal mass at rest and form one body after impact then 
the velocity of the one body equals   ……m/sec 
 1.4 1.5 1.6 2  

sec/m5.1V   V2
1

2
102

132
1      VmVmVm ////

2211 =∴⎟
⎠
⎞⎜

⎝
⎛ +=×+×∴=+  

Q(14) If the algebraic measure of the  velocity of a body  is given  by the 
relation ( )t28V −=  cm/sec then the covered distance during the 4th  second 
only from starting its motion =….cm 

1                 2                3             4   

 ( ) [ ] 11516tt8dtt28 4
3

2
4

3
=−=−=−∫  

 o30

m
 m2
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Q(15) A mass of 2Kg falls from rest  from a height 10m and then brought  
     to rest by penetrating 5cm into some sand find   in Kg wt the  
     resistance of the sand supposing it to be uniform 
 

14m/sec  V     109.820V2 =∴××+=

402Kg.wt9.8   3939.6Nr      2-1960r-9.82    mar-mg 
     -1960m/seca      0.05a2140 22

=÷=∴×=×∴=∴
=∴××+=  

 Q(16) A spring balance   is fixed to the floor of a lift moving vertically . 
body is suspended from it  If the balance records 17 Kg.wt when the 
lift is ascending with a uniform acceleration of magnitude ‘’ 2

3 a’’ 2sec/m  
and records 16Kg.wt when the lift is descending with uniform 
deceleration of magnitude ‘’a’’ 2sec/m  find ‘’a’’ and the mass of the man
 

( ) ( ) ( )

( ) ( )

14Kgm  ,   1.4m/seca   9.87a        a176.166a248.156

a8.917a2
38.916               16

17
a8.9 m

a2
38.9 m

   : dividing by

2a8.9 m8.961 ,           1a2
38.9 m8.917

2 ==∴=∴+=+∴

+=⎟
⎠
⎞⎜

⎝
⎛ +∴=

+

⎟
⎠
⎞⎜

⎝
⎛ +

∴

→+=×→⎟
⎠
⎞⎜

⎝
⎛ +=×

 

  

Q(17) body of mass 25 kg is placed on a smooth plane inclines with an 
angle of measure  θ  where 3

4=θtan . A horizontal force of magnitude 

30 Kg.Wt, acts in the direction of the plane and its line of action lies in 
the vertical plane passing through the line of the greatest slope to the 
plane .Find the acceleration generated acceleration and the magnitude 
of the reaction force of the plane. 
 
 

294N9.830F  ,    N1965
48.925θsinmg =×==××=  

θmgsinF >∵     ∴  the body is move up the plane   
23.92m/seca      a =∴×=− 25196294  
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Q(18) A body of mass 3kg placed on a smooth horizontal table, is 
connected by a string passing over a pulley at the table's edge to a 
body of mass 0.675kg. The horizontal part of the string is 
perpendicular to the table's edge. Find the acceleration of the system. 
If the motion starts from rest, 
Find : (a) the system's acceleration. 
(b) The tension is the string.   (c) The pressure on the pulley 
(d) If  the motion starts from rest, when the 
body of large mass is at a distance of 250 cm from the pulley, find 
its speed when just about to hit the pulley.   
 
Equation of motion of the (3Kg) ( )13aT →=  

Equation of motion of the (0.675Kg) 
 ( )2a675.0T8.9675.0 →=−×  
By adding 1,2 0.675a3a9.80.675 +=×∴   

2sec/m8.18.90.6753
0.675a =×
+

=∴  

Part (b)By substituting in (1) 
  5.4N1.833aT =×==∴  
Part (c) N25.4T2P ==  

3m/secV   95.28.120V2 =∴=××+=  

Q(19) A force of magnitude 48 gm.wt acting on a body which placed on a 
horizontal plane for interval of certain time at the end of this time interval 
the body gains kinetic energy of magnitude 18900 gm.wt cm and the 
momentum of the body at this moment equals 176400 gm.cm/sec. the force 
is ceased and the body  came  to rest again after it cover 10.5 m Find the 
mass of the body and the resistance of the plane assuming that it is 
constant. find also the 
time of force effect. 
 

 ( ) ( )2176400mV    ,     mV →=→×= 1980189002
1 2  

   840gmm      210cm/secV        105V2
1 dividing By =∴=∴=∴  

After the  force is ceased: 
18gm.wt17640dyner    r      rSTT o ==∴×−=×−∴−=− 105098018900  

During the acting of the force  

6sect      t
35cm/seca    840a98018-98048      marF 2

=∴+=
=∴=××∴=−

350210
 

 T
R

 T

 
 

direction
 

M
otion

  direction Motion

g3

 g675.0
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Q(20) A body of mass 1 kg moves with a uniform velocity of magnitude 12 
m/sec. A resistance force of magnitude 6X2 (Newton) where X is the 
distance which the body travels under the 
action of the resistance (meter) acts on it. 
(a)Find the work done by the resistance when X = 4 
(b) Find the velocity of the body and its kinetic energy X = 2 
 

[ ] jouleXdXXFdXW 12826
4

0

4

0
32 −=−=−== ∫ ∫  

Change in kinetic energy = work done  
( ) ( ) ( ) [ ]∫ =∴−=−∴−=−

2

0

2
0

32222 214462
1 74V   XV2

1      dXXVVm o  

joulemVT 562
1 2 ==  

Q(21) body of mass 20kg is let to descend on the line of the greatest slope 
to a smooth plane inclined at  o30  to the horizontal. Find the velocity of 
the body after it travels 5 meters on  
 

29430 sec/m.sin9.8θgsina     maθsinmg o =×==∴=  
sec/m749V   4959.420V     aS2VV 222

o
2 ==∴=××==∴+=  

Q(22) Calculate the velocity of a body of mass 300 gm placed at the 
top of an inclined plane of height 2 m reaches the bottom of the plane 
if the magnitude of work done against the resistance  
is equal to 2.13 joule. 
 

5m/secV    25V    75.3V3.02
1

13.2mV2
128.93.0

13.2mV2
1mgh          WTP

22

2

2

=∴=∴=××

+=××

+=∴+=

 

Q(23) A truck of mass 6 tons moves on a horizontal road with a 
uniform velocity of magnitude 54 km/h when the power of its engine is 
300 horses. Calculate the resistance of the road in Kg.Wt per ton of 
mass. 

1500kg.wtrF      18
554F75300      VFP ==∴××=×∴×=  
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Q(1) If the algebraic measure of the displacement of a particle moving 
in a straight line is given by the relation 9t 6t-tS 23 += where s  is 
measured in meter and t in second the velocity of the particle when the 
acceleration vanishes. 
 9m/sec 4m/sec 3m/sec 6m/sec  

( ) ( ) sec/m33921223V
2t   012t6dt

dVa    9t12t3V
2

2

=−=+−=

=∴=−==∴+−=
  

Q(2) If 2t -6t   X = , then the distance traveled within the time interval  
          60 ≤≤ t  
  0  9  18  36  

3t   02t-6   t26V =∴=∴−=  
( ) [ ] ( ) 189182tt62dtt262dtt26S 3

0
2

6

0

3

0
=−=−=−=−= ∫ ∫   units length  

Q(3) Car of mass 1.5 tons, moves in a straight line such that a (t) is given by the 
relation a = 2t -12t  where (a) is measured in m/sec2, unit and time t in sec, then 
:The change of momentum of the car during the first six seconds   ……………Kg.m/sec 

 2160000 216  21600 36000  

( )∫ −×=
6

0

23 dt tt12105.1H      2160003
tt6105.1

6

0

3
23 =⎥⎦

⎤
⎢⎣
⎡ −×  

Q(4) The time taken by a car of mass 1200 kg to reach the velocity 126 km/h 
from rest. If the power of the engine is constant and equal to 125 horses. 
  3sec  4sec   7sec  8sec  

 ( ) =×== ∫ 735t 125   dtpowerW
t

0
 change in kinetic energy  

8sect   t735125018
512612002

1 2
=∴×=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−⎟

⎠
⎞⎜

⎝
⎛ ××  

Q(5) A block of mass 3 kg, initially at rest, is pulled along a frictionless, 
horizontal surface with a force shown as a function of time t by the graph above. 
The acceleration of the block at t = 2 s is 

2sec/m4
3    2sec/m3

4      2sec/m2   2sec/m3   

  

at t=2    F=4    3
4a   maF =∴= 2sec/m  
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Q(6)  Tram car is pulled by a rope inclined at 60o to the railroad. If the tension 
force is 500 Kg.Wt and the car moved from rest with acceleration 5 cm/sec2 for 
30 seconds, then  the work done by the tension force………..joule  
  5050  55124  55125  1252  

  N245060cos8.9500F o =××=    m5.223005.02
10at2

1tVS 22
o =××+=+=   

joule551255.222450SFW =×=×=  

Q(7) A body placed on a smooth inclined plane  of height10meters is left to 
move from rest along a line of greatest slope .then the velocity when it reaches 
the bottom of the plane equal ………..……. m/sec 

 14 17 15 14  

14m/secV  V

     .V2
1    mV1mgh   TP

2

2
BA

=∴=∴

×=∴=∴=

196

10892
2

 

Q(8)  A machine using for lifting water it work by rate 294 joule  
        per second then the power of its engine equal  ……..horses  
 0.4 3.92 4.15 24  

4.08.975
294 =
×

 horses  

Q(9)2 bodies of masses 5gm and 2gm are connected by the ends of a 
string passing over a smooth pulley if a system moves with an 
acceleration then the acceleration = 

 g g7
3  g3

7  g2
1   

( ) ( )   g7
3a  7a3g    2a22g-T ,   1a5Tg5 =∴=∴→=→=−  

Q(10) A body moves starting from a fixed point in a straight line with 
an initial velocity 10m/secsuch that its acceleration  32 += Xa  
then its speed at  X= 14m is …..m/sec 

 24 34 476 576  

( )  X3X502
V    dX 3X2VdV     3X2dX

dVV 2
2V

10

14

0
+=−∴+=∴+= ∫ ∫ when X=14 

 m/sec  24  V   14314502
V 22

=∴×+=−∴  

mg

 R

 

θ

mg sin  

θ

m
g
cos

 θ

θ
 

dir
ect

ion

 
motion

 10
m

 B

 A
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Q(11)  The opposite  illustrates the action of a variable force on a 
body, then  the work done in Erg by this force in the  
When the body move from S=0 to S=12 

 34joules  35joules 36joules 38joules           

 ∫=
12

0
FdSW = area under the curve  

joule36642
11282

1 =××−××  

Q(12) The opposite figure represents the force-time graph The impulse of 
the force F within first five seconds where the force F is in Newton and the 
time t is in second …………..N/sec 

  10  20  30  40  

I=∫
5

0
dt.F =Area under the curve = ( ) 205352

1 =×+  

 
Q(13) A worker whose job is to load boxes each of mass 30 kg on a truck. 
If the height of the truck is 0.9 meter, then the number of boxes which the 
worker can load in time of magnitude 1 minute if his average power is 
equal to 0.6 horse. 
 100 200 50 300  
 
number of boxes = W

P = 1009.08.930
758.96.0 =

××
××  

 

Q(14) If 2t3tX 2 +−=   then the particle change its direction  
         of motion when …….. 
 

 t=1 t=2 t=1 or 2  t=1.5  

3t2dt
dXV −==   ∴the particle changes its direction of motion when 

t=1.5 

S

A

B

C

O

F
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Q(15)  A smooth small sphere of mass 30gm is moving in a straight line with 
a uniform velocity of 12cm/sec. and after 4 seconds from passing by a certain 
point another sphere of mass 10gm. Moved from this point  and in the same 
direction of motion of the first sphere with initial velocity of magnitude 
4cm/sec and with uniform acceleration of magnitude 2sec/cm2  if the two 
spheres form one body after impact determine its velocity just after impact 
and calculate the loss in the kinetic energy due to impact  
 

4tfirst  theoftimet  first thecatchto second the by taken time theLet  +=∴=  
( ) ( )

( )
( ) ( ) ( )
( ) ( )     960erg51206080TT5120erg16402

1impact  AfterT

6080erg28102
1 12302

1impact  beforeT
16cm/secVV103028101230

28m/sec2124V                12sect           048t8t  
   48t12t4t    48t122t2

14t                            SS
 diatance same the covers they afterimpact   willsphers two The

 2t2
14tat2

1UtS
48t124t12S  tvS  

o
2

22
o

//
2

2

22
21

22
2

11velocity uniform a  withmovesit 

=−=−⇒=××=

=××+××=
=⇒+=×+×

=×+=⇒=∴=−−∴

+=+∴+=×+∴=

×+=+=
+=+=∴=∴

 

Q(16) A train of mass 112.5 tons ( the mass of the engine and the train ) 
moving  on a horizontal straight road with a uniform velocity 66.15m/ if the 
last car of the train of  mass 7.5 ton is released and stopped after covering 
135sec find  (1) The resistance for each ton of the mass of the train 
assuming it is constant   (2) The engine force of the train  
(3) The distance between the separated car  and the train after one minutes 
from separation moment   

With respect to the separated car

  
( )

Newton 51255112.59.850F      rF
 /ton505.7

375 375Kg.wt  3675Nr      -0.4910007.5r-     mar-
-0.49m/seca   135a66.150  

at  UV    135sect , 0V,  66.15m/secU
2

=××=∴=

====∴××=∴=

=∴+=∴
+==== ∵

 

After separation the train will move with acceleration to get this acceleration  
 The mass of the train will be tons 1055.75.112 =−   

2/// sec/m035.0a      105000a1059.850-55125       marF =∴=××∴=−    
With respect to the train after 1 minute : m 403260035.02

16015.66S 2
1 =××+×=  

With respect to the car after 1 minute : m 30876049.02
16015.66S 2

1 =×−×+×=  

The distance between them after one minute = m 94530874032 =−  
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Q(17) A body of mass 3kg placed on a rough horizontal plane is connected by a 
string which passes round a smooth pulley at the plane's edge, to a mass of2kg. If 
the coefficient of friction is 3

1  find (a)The acceleration of the system  

(b)The distance traversed in one second. 
(c) If the system starts motion from rest and the hanged 
body is at a height 50 cm above the ground, find the 
distance traversed by the body on the plane  before it comes to rest. 
 
 
 ( ) ( )1a3g33

1-T    3gR ,  3aμRT →=∴==−  

( )22aT2g →=−  By adding 1,2    
1.96m/seca    5ag5ag2g =∴=∴=−∴  

0.98m11.962
10S         at2

1UtS   0U 22 =××+=∴+== ∵  

With respect to the body 2Kg    oV =0   ,  S= 0.5m    , a=1.96m/sec2 
222 m/sec5

7 V    0.51.9620V =∴××+=  
After the 2Kg reached the ground the 3Kg now is moving against  
Friction force only 2sec/m3

9.8-a  a38.933
1-  maμR =∴×=××∴=−∴  

0.3mS  S3
9.82-5

70     2aSUV
2

222 =∴××⎟
⎠
⎞⎜

⎝
⎛=∴+=  

Q(18) A body of mass 60 kg ascends from rest on the line of the greatest 
slope to an inclined plane of length 20 m and height 12 m. If the body starts 
its motion from the highest point on the plane and the coefficient of friction 
between the body and the plane is16

3   , find the  kinetic energy of the body 

when it reaches the plane base. 
 
 

WTP BA +=  

joules 5292T
2020

168.96016
3128.960T

SθcosmgμTmgh

B

B

B

=

××××−××=

×+=

 

 T
R

T

Rμ

g2

g3

A

 B

 cm12

 cm16
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Q(19) A body is placed on the highest point of a slope of height 125 cm and 
inclined at 30° to the horizontal. The body moves in the direction of the line of 
the greatest slope to the plane downwards against a constant resistance 
estimated  4

1  the weight of the body. Calculate the velocity by which the body 

reaches the lowest point of the plane. What is the velocity by 
which the body is projected by to hardly reach the top of the plane? 
From A to B  

m5.2cm2502125AB ==×=    WTP AA +=∵  

5.28.9m4
1mV2

125.18.9m 2 ×××+=××∴  

3.5m/secV    125.6V2
1     125.6V2

125.12 22 =∴=∴+=∴  

From B to A  

2
217V  5.28.9m4

18.95.12mmV2
1 2 =∴×××+××=  

Q(20)Two bodies of masses 105 gm and 70 gm are connected by the two ends 
of a light string of constant length passing over a smooth small pulley and 
suspended vertically. If the system starts to move from rest when the two 
masses are on one horizontal plane, find the magnitude of the acceleration of 
motion of the system. If the first body is impinged against the ground after it 
traveled 50 cm, find the total time taken by the second body from the beginning 
of motion until it instantaneously rests.  
 

21105980105 →=×→=−× 70a98070-T  ,    aT  
By adding 1,2    

2196175
3430034300175 sec/cma   a ==∴=∴  

At the moment the body of mass 105 gm impinges against  
The ground, it takes time  1t  

sec/cm V   V    aSVV o 14050196202 222 =∴××+=∴+=  

sec140t196t    0140   atVV o 7
5

196 ==∴+=∴+=  

When the body of mass 105 gm impinges against the ground, the body of mass 70 gm, 
moves vertically upwards with a gravitational acceleration beginning with velocity V0 = 140 
cm/sec. to rest instantaneously after time 

sect   gt 7
11400 =∴−= The body of mass 70 gm takes time of magnitude t to reach 

the instantaneous rest from        7
6

7
5

7
1 =+=t  

105
 70

 T
 T

 98070 ×
 980105 ×

o30

 cm125

B

A
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Q(21) A train moves with constant velocity 72Km/h the last carriage of 
mass 16 tons separated  from the train   the velocity of the train increased 
to be 96Km/h find the power of the engine of the train in horse and the 
mass of the train knowing that the resistance is 6Kg.wt for each ton of the 
moving mass    
 
 
Before separate :  ( )1m8.96RF →××==  
After separate: ( ) ( )216m8.96F/ →−××=  

∵ the power is fixed F4
3F    F96F72 // =∴=∴  

8.9166FF4
3 ××−=∴        384F =∴   Kg.wt  

The power = 4.102  horse       64Tonm    m8.968.9384 =∴×=×  
 

Q(22)  A , B are two points on the line of greatest slope such that B below A on 
an inclined smooth plane a body of mass 500gm start motion from rest from the 
point A  to B to move a vertical distance of one meter if the velocity of the body 
when it reached B was 4m/sec find in joule : 
(1) lost potential energy            (2) Work done  against resistance    
 
 
 
Lost potential energy  
= ( ) ( ) 9.418.91000

500hhmgmghmgh 2121 =×=−=−  joule   

 
 0.94-4.9 W    WTP BA ==∴+=  joule   

 

 B

 A

 2H
 1H

 1
 sec/m4V =
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Q(1) particle moves in a straight line such that  its acceleration (a) is given in 
terms of the algebraic measure of its position X by the relation 
  a = 2 X + 5, given that the initial velocity of the particle is 2m/sec 
  then  x when V = 4 m/sec 

  -6 or 1 6 or 1 6 or 5 -3 or 2  

( )

06X5X  8 2X5X  4 V  when2X5X2
V     X5X22

V

X5X2
V    dX5X2VdV  5X2dX

dVV       dX
dVVa

222222

X

0

2
V

2

2V

2

=−+∴=++∴=++=∴+=−

+=⎥
⎦

⎤
⎢
⎣

⎡
∴+=∴+=∴= ∫∫∵

  

Q(2) If V (t) = 9.8t + 5 where X (0) = 10 , then X (10) 
  0  530 540 550  

( ) [ ] [ ]
( ) 55010X   10t5t9.4X    t5t9.410X

t5t9.4X   dt5t8.9dX    5t8.9dt
dX

22

t

0

t
0

2X
10

X

10

=∴++=∴+=−

+=∴+=∴+= ∫∫  

Q(3) The momentum of a car whose mass is 2 tons moving in  
         a straight line at velocity 54km/ h is:………..…… 

 108ton.m/sec 3000Kg.m/sec 30000Kg.m/sec 10800Kg.m/sec  

3000018
5542000 =⎟
⎠
⎞⎜

⎝
⎛ ××== MVH  

Q(4) If a body of mass 20 Kg.wt lands with a uniform velocity on an 
inclined plane to the horizontal with angle of measure 30º, then the 
resistance of the plane in Kg.Wt equals: 

 0 10 310  20  
103020 === osinθsinmgr  

 Q(5) If a body of mass 30 gm is let to fall from a height of 10 meters above 
the ground surface, then the kinetic energy of this body = ................ Joules 
when it is about to collide with the ground. 

 3 2.94 2940 300  
 

joule...mgh 9421089030 =××=  
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Q(6) body is suspended by a string in a spring scale fixed at the top of a 
lift moving upwards. If the magnitude of tension in the string during 
ascending with an increasing acceleration of magnitude 2.45 m/sec2 is 
equal to 50 Kg.Wt, then  the mass of the body equal ……..…?   

 70 40 60 50  
 

( ) 40Kgm    45.28.9m8.950 =∴+=×   
 Q(7) In the opposite figure : smooth pully and the plane is smooth : 

      The acceleration of the system when moving equlas 

 
3
2 g 

2
3 g 2

1 g 2g  

 
( ) ( ) 3

2ga     ka3Kg22KaT  ,   1Ka2TKg2 =∴=∴→=→=−  

Q(8) A body is paced on a horizontal plane it attached by two horizontal ropes 
the angle between them60o if the tension forces are 3 Newton and 5 Newton. The 
body moves in a straight with uniform motion. Then  the magnitude the 
resistance.   
 7Newtons  8Newtons 9Newtons 10Newtons  

Newtons760cos35253rF o22 =×××++==  

Q(9) Two spheres of masses 2Kg and 3Kg moving in a straight line in the 
same direction with velocities 3m/sec , 2m/sec they collide and form one 
body , the velocity of this body equals …………….…..m/sec  
 
 5m/sec 4m/sec 2.4m/sec 2m/sec  

( )  sec/m4.2V       V322332 // =∴+=×+×  

  
 
 
 
 
 

 K

K2
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Q(10)  The opposite figure illustrates the action of a variable force on a body, 
then  the total work done by this force  
From S = 8 to S = 14 
 -6joule 15joule  
 12joule 16joule 

 
 

 ∫=
14

8
FdSW = area under the curve  

6642
1622

1 −=××−××  

Q(11)A 10gm bullet moving with velocity 1000m/sec strikes and passes through 
a 2 Kg block the bullet emerges from the block with a speed 400m/sec then the 
maximum height will the block rise above its initial position ……..m  

    98
45    98

43   90
23   98

49   

m98
45S   S8.9230    gS2VV
3m/secV    40001.0V202100001.0

222
0

2 =∴××−=∴−=
=∴×+×=×+×

 

Q(12) A body is placed on the top of a smooth inclined plane of height 
90 cm , then its velocity as  it reaches the bottom of the plane 
=............................ m/sec 

  4.5m/sec  4m/sec  4.2m/sec  4.1m/sec  

    4.2m/secV     V2
19.08.9mV2

1mgh 22 =∴=×∴=   

Q(13) If the power of an engine at any time measured in seconds is equal to 
 4t),  (9t2 + , then the work done during the fourth second.=……..joules  

  120 124  125  130  

( )∫ =+=
4

3
2 12549 dtttW  

Q(14)  A cannon of mass 250Kg shots a bullet of mass 10Kg with a 
velocity 100m/sec then the reaction velocity of the cannon equals  
  0.4m/sec  4m/sec  100m/sec  10m/sec  

4m/secV    =∴×=× 10010250 V  

( )NewtonF

 ( )meterS
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Q(15) A horizontal force of magnitude 42Kg.wt acts on a body at rest 
placed on a rough horizontal ground .the body move a distance 
22.05meters in 3 seconds .then the force is removed and the body 
came to rest after covering another 44.1meter  find   First : the mass 
of the body  Second : the magnitude of the resistance in Kg.wt  
 

( )

( )
14Kgwt137.2N562.45r56Kgm    411.67.35m        m.m..

1 insubstitut    m.r
sec/m.a.a14.70     aSV V     44.1S,  0 V,   .V

aget  to and  mar-  force the removing After
4.9mr-9.842               marF

sec/m..Vat VV,   4.9m/seca         a.

a13022.05     attVS   sect,    22.05S,  V

2
o

2
o

//

o
2

oo

==×=∴=∴=∴=−
=∴

−=∴××+=∴+=∴===

=∴
→×=×∴=−

=×+=∴+==∴=∴

×+×=∴+=∴===

944526411
452

45214422714

1
71439402

90522

322
130

22

22

 

Q(16) A body is placed on the top of a rough inclined plane of length 250cm. 
and height 150cm. The body starts sliding down the plane, if the coefficient of friction 
is  2

1 , find the acceleration of the body ,its speed after it has moved 200 cm on the 
plane , and if the body be projected from the lowest point, find the minimum speed of 
projection so that the body reaches the highest point. 
 
 

2m/sec96.1a         ag10
4g5

3
m       ma5

4mg2
1

5
3mg

maRμθsinmg   θcosmgR

=∴=−

÷=××−×

=−∴=

 

Its speed after 250cm  
=∴××= V     296.12V2 2.8m/sec 

If the body projected to reach heights point : 

  7m/sec 49U   5.28.92U0              aS2UV
sec/m8.9a    ,   2.5mS  ,   0 V,       ?U
sec/m8.9a        ma5

3mg5
4mg2

1
maθsinmgRμ

22222

2

2//

/

==∴××−=∴+=
−====

−=∴=×−××−

=−−

 

Q(17) A ball of mass 1500 gm falls down from a height of 2.5 meters on a 
viscous liquid surface to embed in it with a uniform velocity and travels for 
a distance of 70 cm in 0.2 of a second. Calculate the magnitude of the 
impulse of the liquid on the ball. 
 

  7m/sec49V   495.28.920V     gS2VV 22
o

2 ==∴=××+=∴+=  
inside the liquid :  

sec/m5.32.0
7.0V ==      ( ) sec/m.Kg25.575.35.1I −=−=∴  

 Rμ

 θ

 θ

R

 mg

 

θ
sin

mg

 

θ
cos

m
g

 
cm

150
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Q(18) A body of mass 60gm is tied to a string and placed on a smooth plane 
which makes an angle of measure 30o with the horizontal. The string passes 
over a small smooth pulley at the top of the plane, and holds a body of mass 
40gm vertically below the pulley, find  (a) The tension in the string. (b) Find the 
acceleration of the system,   (c)Find also the pressure on the pulley. 
(d)If the system starts its motion from rest when the body on the plane is at a 
distance 196cm from the pulley, when does the body reach the pulley?  
With respect to40gm            With respect to 60gm 

1 a04  T98040 →=−×          2a6030sing60T o →=−  
By adding 1,2   60a40a2

19806098040 +=××−×∴  

 dyne 35280T98cm/seca     100a9800 2 =∴=∴=  
Part (d)  With respect to the body 60gm 
The mass will now move with acceleration 98cm/sec2 
To cover the distance 196cm ∵ the motion start from rest  

dyne3352802
60cosT2P

sec24t      4t

196t49   t982
10196      at2

1UtS
2

222

==

==∴=∴

=∴×+=∴+=

  

Q(19) A rough inclined plane of length 250 cm and height 150 cm, body at 
rest is placed on it to slide downwards the plane and the acceleration of 
motion is equal to 196 cm/sec2. Find the coefficient of the kinetic friction, 
then find the velocity of the body after it travels (cuts) 200 cm on the plane. 
 
velocity at B  8.95.296.120V    aS2VV 222

o
2 =××+=∴+=  

WTP BA +=    

( )

sec/m28V20096.120V
   2

1μ   μ25.05.1

5.2250
2008.9μ8.92

15.18.9

5.2θcosmgμmV2
15.1mg

2
KK

K

K
2

=∴××+=

=∴+=

×××+×=×∴

×+=×∴

 

Q(20) an inclined smooth plane a body of mass 400gm is projected from the 
lowest point with a velocity 14m/sec up the plane find its potential energy when 
its velocity become 3.5m/sec then find its height from ground it this moment  
 

9.375mh         j 75.36h9.80.4
joule 75.36P

5.34.02
1P144.02

1
TPT

A

2
A

2

AAB

=∴=××
=∴

××+=××

+=

 

 T

 θ

T

R

 θ
 g40

g60

 

o

30
cos

g
60

 

o
30

sin
g60

cm200

cm
150

 θ
B

A

 A

B
 θ

 S

sec/m14

sec/m5.3

 h
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Q(21) A body of mass 300 gm is placed at the top of an inclined plane 
whose height is 1m. Find the velocity with which the body reaches the 
bottom of the plane knowing that the  work done by the resistance force of 
the plane to the motion is equal to 1.59 Joules. 
 

sec/m3V   9  V
  1.59 V3.02

119.80.3    WTP
2

2
BA

=∴=∴

+××=××∴+=  

Q(22) Vertical target formed of two layers the thickness of the first 7cm 
and the thickness of the second 14cm Two bullets of equals mass are fired 
on the target with the same velocity in two opposite directions the first 
penetrate the first layer and penetrate 5cm from the second the second 
bullet penetrate the second and cover 1cm in the first  find the ratio 
between the resistance of the two layers   
  

2
3

6
9

r
r     r96r     r14r   r5r7 

r14rmV2
1  ,    r5r7mV2

1

2

1
211221

12
2

21
2

==∴=∴+=+∴

+=+=

 

Q(23) A car of mass 5 tons moves with uniform velocity of magnitude 36 km/h 
ascending aslope inclined at tangle of sine  40

1 to the horizontal against the 

resistance equivalent to2.5% of the car’s weight. Find the power of the engine in 
horse. If the power of engine suddenly increases to 50 horses, find the 
magnitude of the car’s acceleration directly after this increase 
 
 

2450122512259.8100
5.2500040

19.85000F

  θsinmg100
5.2θsinmgF

=+=××+××=∴

+=
  

horse3
100

758.9
24500

18
5362450VFP =

×
=××=×=  

10F7550 / ×=×      wt.Kg375F/ =∴  

2

/

0.245m/seca    a50008.940
150008.91258.9375

maθsinmgRF
=∴=××−×−×

=−−
 

 cm7

 cm14

 cm5

 cm1
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Q(1) A particle moves in a straight line its velocity vector is given by  
       The relation ( )240020

1 XV −=  where x expresses the algebraic  

       measure of the  position, the algebraic measure of the acceleration  
      of motion when X=10 
 20 15 -25 -15  

( )
15

1010
140020

2

−=∴

=−×−==×==

a
Xat    XX1   dX

dVVdt
dX

dX
dV

dt
dVa  

Q(2)   The force   ĵîF 72 +=  acts on a body of mass 5 kg for 10 
seconds when its velocity vector ĵîV 2−=    . then its velocity after the 
action of the force is …….. 
 10m/sec 11m/sec 12m/sec 13m/sec  
  ( )oVVmtF −=•   ( ) ( )[ ] ( )ĵîVĵî   ĵîVĵî 20557020257210 −−=+∴−−=+∴  

1312560255 22 =+=∴+=∴+=∴ V        ĵ12î5V     jiV  

Q(3) A body of a mass 500 gm is let to fall from a height of 4.9 meters 
on the ground surface, then its momentum as it comes the ground is:

 2.45Kg.m/sec 4.9Kg.m/sec 2450Kg.m/sec 4900Kg.m/sec  

c4.9Kg.m/se9.80.5mVH
9.8m/secV   ..V     Vo

=×==
=∴××+== 9489200 22∵  

Q(4) A car of mass 8 tons moves with a uniform velocity under the 
action of a constant resistance of a magnitude 6 Kg.Wt per each ton  
 of its mass. Then  the force of the car's engine equal …………Kg.wt  

 45  48 98 109  
4886 =×  

Q(5) A variable force F (measured in Newton) acts up on a body 
where 4 - 3S  F 2= , find the work done by this force in the interval from 
S = 2 m to S = 5 m. 
 107 joule  105 joule 106 joule 100 joule  
 

( ) [ ] jouleSSdSSFdSW 105443 5
2

35

2
25

2
=−=−== ∫∫  
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Q(6) A man of mass 70 kg is inside an electrical lift of mass 420 kg. If the lift 
moves vertically upwards with an acceleration of magnitude 70 cm/sec2, then 
in Kg.Wt the tension in the rope carrying the lift equals ….Kg.Wt 

 455 450 525 400  
 ( ) ( )( ) wt.Kg...agmT 525895145708942070 =÷=++=+=  

Q(7) A body of mass 2Kg is projected with velocity 1.4m/sec upwards along the  
       line of greatest slope of a smooth inclined plane whose inclination to 

      the horizontal is θ   where 98
1θsin =  then  the distance covered by the body  

      until it stop  
 
 13m 12m 9.8m 10m  

9.8mS       S0.121.40     2aSVV

m/sec 0.198
19.8a    gsinθa     mamgsinθ

222
o

2

2

=∴××−=∴+=

−=×−=∴−=∴=−  

Q(8) In the opposite figure, 3 m and 3m are two masses connected by two ends 
of a string passing over a smooth small pulley. An additional mass m is 
attached to one of the two masses. If the system is let to move from rest, then 
the velocity of the system after 2 seconds = ..................cm/sec. 
 140 280 980 490  

280cm/sec21.40V   sec/m4.1g7
1g3m4m

3m-4ma   gmm
mma 2

21

21 =×+=∴==
+

=∴
+
−

=  

Q(9) body of mass 4 kg placed at rest on a smooth horizontal plane and is acted 
upon by a horizontal force of magnitude 5 new tons for 8 seconds. Then  the 
impulse magnitude on the body and the velocity magnitude of the body after 8 
seconds. Equals …….m/sec 
 9.8 4.9 19.6 10  

( ) ( ) 10m/secV   0V440    VV485 o =∴−=∴−=×  

Q(10) The time taken by a car of mass 1200 kg to reach the velocity 126 km/h 
from rest. If the power of the engine is constant and equal to 125 horses. 

 5sec 6sec 7sec 8sec  

( )∫∫ =××==
tt

t dt.PdtW
00

918758975125  
∵work = change in kinetic energy   

( ) sec8t      t9187518
512612002

1      t91875VVm2
1 2

2
o

2 =∴=⎟
⎠
⎞⎜

⎝
⎛ ××∴=−  

 mg

 

θ

mg sin  

θ

m
g
cos

 θ

 θ

 

dir
ect

ion

 
motion
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Q(11)  A force of magnitude 5Kg.wt acts on a body at rest of mass  
   5Kg for 3 seconds the velocity of the body after this period equals…..     
 28.4m/sec 27.4m/sec 30m/sec 29.4m/sec  

 sec/m..VatVV
.aa.

o 4293890
895895

=×+=→+=
=∴=×  

Q(12)  A ball of mass 100 gm moves horizontally with velocity 9 m/sec to collide 
with a vertical wall and rebound back with velocity of magnitude 7.2 km/ h If the 
contact time of the ball with the wall is10

1  of second, then the pressure of the 

ball on the wall……..……….N 
 11 11.98 11 11.1  

 ( )
11FP     11NF

  ..10
1F   VVmtFI o

==∴=∴

⎟
⎠
⎞⎜

⎝
⎛ ×+=×∴−=×= 18

527910  

Q(13) A sphere of mass 5Kg move in a straight line with velocity 6m/sec collide 
with another sphere at rest of mass 8Kg it move it with velocity 5m/sec then the 
velocity of the first sphere after collide equals  
 
 5m/sec -2 m/sec 3 m/sec -4 m/sec  

sec/m2V    V5580865 /
1

/
1 −=∴×+×=×+×  

Q(14) A force F = 3t + 1acts upon a body at rest of mass, 4 kg starting its motion 
at the origin point "O" on the straight line.  The velocity of the body after 
2secons equals  

 2m/sec  4m/sec  6m/sec  8m/sec   

( ) tt2
34V   dt13tmdV   1t3dt

dVm 2 +=∴+=∴+= ∫ ∫  

after 2seconds    2m/secV   8222
3V4 2 =∴=+×=∴   
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Q(15) A body of mass 10gm rests on a rough plane inclined by an angle of
measure 30o to the horizontal. The body is connected by a string which 
passes round a small smooth pulley fixed at the plane's top, to a body of 
mass 15gm which hangs vertically. If the coefficient of friction is

3
1 , find 

the time which passes before the first body moves a distance 100cm on 
the plane, and obtain its speed then. 
 
 
 

g15Tg530sing10θsinmg

g530cosg10
3
1Rμ30cosg10θcosg10R

o

oo

=∴=×=

=××=∴×==
 

θsinmgRμT +>∵  the system move  
10 move up and 15 move down  

( ) ( )

21.96m/seca   25a5g     a25g5g5-15g   
    a25θsing10Rμ-15g

 adding By
215aT-15g   ,     1 a10θsing10RμT

=∴=∴=−−∴
=−−

→=→=−−∴

 

To get the time required to traverse a distance of 100cm starting from rest 

sec7
25t    t96.12

11               at2
1UtS 22 =∴×=∴+=   

Q(16)A body was left to slide along an inclined plane which ends 
by a horizontal plane with the same rough , if the coefficient of friction 
equals 4

1 , the length of inclined plane is 9 meters and the inclined 

plane inclines by angle of measureθ    where 4
3θTan =   . Find the 

maximum distance covered by the body on the horizontal plane before 
come to rest. given that: the velocity of the body does not change in 
the two planes. 

( )

16.2m     S8.9m4
1mV2

1- 
           SmgμrSWTT

50
3969V      95

38.94
1V2

14.58.9

    SθcosmgμmV2
1mgh        WTP

2

CB

22

2
BA

∴××−=∴

×−=−==−

=∴×××+=×∴

+=∴+=

 

 

θ
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Q(17) A body of mass 25 kg is placed on a smooth plane inclines with an angle of 
measure e where tan  θ  =  3

4  . A horizontal force of magnitude 30 Kg.Wt, acts in 

the direction of the plane and its line of action lies in the vertical plane passing 
through the line of the greatest slope to the plane. Find the acceleration generated 
acceleration and the magnitude of the reaction force of the plane. 
 
 

wt.Kgθsinmg ,  wt.KgθcosF 205
425185

330 =×==×=  
θcosFθsinmg >∵  

∴The body moves downwards the plane with 
 a uniform acceleration a where 

wt.KgN
θcosmgθsinFN

sec/ma    25a9.818-9.820  
   maθcosFθsinmg

39

125
98 2

=
+=

=∴=××∴

=−

 

 

Q(18)A body of mass 2Kg was placed on a smooth plane inclined to 
      the horizontal with an angle o30  the body was acted upon by a force  
     of magnitude 14.7 Newton and directed upwards with an angle of 
     measure    o60 with the line of the greatest slope  find in Kg.wt the  
     magnitude of the reaction of the plane as well  as the acceleration 
 

 

 

 

 

 

 

 

 

 

0.433Kg.wt .

.317.7R  mgcos30 sin oo

==∴

××=×+∴=+

Newton3452R
2
3892260FR

 

 wards down 1.225 1.225m/seca     2a .2
114.7

 ma sinFcos60
2

o

=−=∴=××−×

=−

2
1892

30mg o

 

  

   .1F
     
   

N47
30θ

Kg2m
o

=
=
=  

o
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Q(19) The boxes at a factory are transported by sliding them on an inclined 
plane of length 15 m and height 9 m. Find the velocity of the box which 
starts it motion from rest at the top of the plane at the base of the plane if 
the plane is smooth and the coefficient of the kinetic frictions equal to  4

1  

 

5
1514V    8.58V2

1

  4.29V2
12.88

154
1

15
128.9V2

198.9

SμθcosmgmV2
1mgh

WTP

2

2

2

2
BA

=∴=∴

+=

×××+=×

××+=
+=

 

Q(20) A train of mass 625 tons ascend an inclined plane incline to the horizontal 
by an angle of sine 5

1  with a uniform velocity if its engine done a work of 

magnitude 7103× Kg.wt .m until it reach the top of the plane if the work done 
against the resistance equals  6105× Kg.wt .m find the length of the plane and the 
value of the force and work done by the gravity and resistance per each ton  
Of its mass  
 
The train moves upwards with a uniform velocity  

63

477

67

10252005
18.910625Sθmgsinrk weight woThe

wt.Kg1015F     103 200F             103FS
m200S  S5

1625000105103
   SθmgsinrSFS      θsinmgrF

×=××××=×=
×=∴×=×∴×=

=∴×+×=×∴
+=∴+=∴

n40Kg.wt/toR    105rS 6 =∴×=  

Q(21) A body of mass 200 gm is placed at a top of an inclined plane of height 3 
meters. Calculate the velocity by which the body reaches the bottom of the plane 
given that the work done by the resistance force of the plane to the motion is 4.48 
Joule. 
 

sec/m14V    4.1V2.02
1     4.1mV2

1    4.1T

48.4T38.92.0

WTP

22

BA

=∴=×∴=∴=∴

+=××

+=
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Q(22) A ball of mass 1.5kg is projected up a rough plane inclined at an 
angle of 30º to the horizontal with a speed of 4 m/sec Given that the 
coefficient of friction between the particle and the plane is 0.2 find the 
distance the particle moves up the plane before coming to rest. 

 

 1.21mS       6.6S8
1.7S4.9S8

Scos309.80.230sinS9.842
1

 SθcosmgμmghmV2
1             RSμmghmV2

1
WPT

oo2

22
AB

=∴=
+=

×××+×=×

+=∴+=

+=

 

Q(23) A body is left to slide down a rough inclined plane along the line of 
greatest slope the plane incline to the horizontal by an angle its sine 

5
3=  if its 

velocity reached 4.9m/sec after 2.5 sec from start motion find the coefficent of 
friction between the body and the plane   
 

( )
( )

2
1μ       5

48.9μ5
39.81.96            θcosgμθsinga

    m  maθcosmgμθsinmg          maRμθsinmg
m/sec  1.96a   2.5a04.9  at    UV    2.5t ,   4.9m/sec  V,  0U 2

=∴××−×=∴−=∴
÷=−∴=−

=∴+=∴+=∴===

 
Q(24) A body of mass 3kg placed on a smooth horizontal table, is 
connected by a string passing over a pulley at the table's edge to a body of 
mass 0.675kg. The horizontal part of the string is perpendicular to the 
table's edge. Find the acceleration of the system. If the motion starts from 
rest, Find : (a) the system's acceleration. 
(b) The tension is the string.   (c) The pressure on the pulley 
(d) If  the motion starts from rest, when the 
body of large mass is at a distance of 250 cm from the pulley, find its 
speed when just about to hit the pulley.   
Equation of motion of the (3Kg) ( )13aT →=  

Equation of motion of the (0.675Kg) 
 ( )2a675.0T8.9675.0 →=−×  
By adding 1,2 0.675a3a9.80.675 +=×∴   

2sec/m8.18.90.6753
0.675a =×
+

=∴  

Part (b)By substituting in (1) 
  5.4N1.833aT =×==∴  
Part (c) N25.4T2P ==  

 o30

 g5.1

 
sec

/m4

 X
 

sec
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Vm A

B

 T
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direction
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 g675.0
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Q(1) A particle moves in a straight line such that the relation between V and X is 

given in the form  XV
+

= 4
5  then the acceleration of motion when X = 6 meter 

 
 

40
1−  20

1−  20
1−  10

1−   

( ) 404
5

4
5

2
1-a   2Xat   

XXdX
dVVa =∴=

+
−×

+
==    

Q(2) particle moves in a straight line with initial velocity of a magnitude  
    8m/sec from a constant point on the straight line such that      e 40  a -x= ,  
    Then  The maximum velocity of the particle. 

 12 10 14 16  

[ ]

 0V  144V     0  
e
80  whenmaximum V ,   0e  ,    

e
80144V

144e80V       27 e402
V       40e402

8
2

V

e402
V      dXe40VdV   e40dX

dVV    dX
dVVa

2
X

X
X

2

X2X2X
22

X
0

X
V

8

2V

8

X

0

XX

=∴=∴→>−=∴

+−=∴+−=∴+−=−∴

−=⎥⎦
⎤

⎢⎣
⎡∴=∴=∴=

−−−

−−− ∫ ∫
 

Q(3) A rocket of mass 4 tons including the fuel is launched at velocity  
200 m/sec, and it throws out the fuel at a constant rate of a magnitude 100 kg 
per second. If the momentum is constant, then the velocity of the rocket after 20 
seconds in km/h unit is: 
  800 500 960  400  

tm 1004000 −=  after 20seconds Kgm 2000201004000 =×−=  
sec/mV  V 40020004000200 =∴×=×  

Q(4) An engine of mass 30 tons and force 51 ton.wt pulls a number of train cars 
each of 10 tons to ascend a slope inclined at 30º to the horizontal with a uniform 
velocity. If the resistance of the motion of the engine and the cars is 10 Kg.Wt 
per ton of the mass, then  the number of cars is  

  7  8  8  10  

( ) ( )
7X    XX

XX100051    θsinmrF
=∴+++=

×+++=×∴+=

50001500010030051000
2
11000030000103010  
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Q(5)  body of mass 70 kg is placed on a pressure scale on the floor of a lift 
moving with a uniform acceleration 1.4 m/sec2 downwards, then the reading of 
the scale is.......................... Kg.Wt. 

 60 80 70 50  
 ( ) ( ) wt.Kg.N..agmN 6089588418970 =÷=−=−=  

Q(6) In the figures, a body of mass 5 kg is placed on a rough horizontal plane 
and the coefficient of the kinetic friction between the body and the body is Kμ  
each case, F is the friction force. Then Kμ =……. 

 
7
5             7

4               7
2             7

3   

7
2μ     25μ5g-24    maNμF KKK =∴×=∴=−  

Q(7) a body is suspended in  spring balance moving upwards with 
deceleration g5

2  then move downwards with acceleration g5
1  where g 

is the gravity acceleration then the ratio between the two reading of 
the balance in the two cases =…….. 
 1:2 3:4 7:4 7:3  

( ) ( )    g5
4g5

1gmR  ,     g5
3g5

2gmR 21 =−==−=      4
3

R
R

2

1 =∴  

 

Q(8) One end of a mass less rope is attached to a mass m; the other end is 
attached to a mass of 3 kg. The rope is hung over smooth  pulley as shown 
in the figure. Mass m accelerates downward at    2.45 m/s2 
them the value of M=……Kg 
 3Kg           4Kg          5Kg          6Kg   
  

( ) ( )

5m    75.36m35.7
35.7m45.24.29m8.9   45.23m45.2g3mg

22.4533g-T   ,     1m45.2Tmg

=∴=∴
+=−∴×+=−

→×=→=−

 

Newton24
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Q(9) The work done to lift a mass of magnitude 200 gm placed on the 
ground surface a distance of 10 meters above the ground is equal to 
..................... Joules.  

  0 9.8 19.6 29.4  
  

joule...SmgSFW 619108920 =××=×=×=  
Q(10) A train of mass 375 tons and the power of its engine is 625 
horses moves on horizontal ground with maximum velocity of 
magnitude 90 km/h, then the resistance which it encounters per 
ton of the train’s mass = ................................ Kg.Wt. 
  3   4  5  6  
 

5375
1875      1875Kg.wt F    18

590F75256    VFP ===∴××=×∴×=  Kg/ton 

Q(11) A body of mass 500 gm is projected vertically upwards from a point 
on the ground surface with velocity 14.7 m/sec, then its potential energy 
after one second from projection= ................................. joule 
 9.8 4.9  48.02 96.04  

 joules 02.488.98.95.0mghP
m8.918.92

1-114.7S    gt2
1tVS 22

o

=××==

=×××=∴−=  

Q(12) The vertical distance between two bodies connected by the end of a 
light string passing over a smooth pulley fixed and suspended vertically is 
100 cm after 2 seconds from the beginning of the motion. Then the velocity 
of each on that instant = ...........................cm/sec. 

 49 25 100 50  

( )
sec/cm502250atVV

25cm/secaa   2a2
102

100     at2
1tVS

o

222
o

=×+=+=

=∴+=∴+=  
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Q(13)  A body of 60 gm is placed on a rough horizontal table, then connected 
by a string passing over a smooth pulley at the edge of the plane and a body 
of mass 38 gm is connected by the other end of the string. If the system 
moves from rest to travel a distance of 70 cm in one second, calculate the 
coefficient of friction if the string is cut at this moment. Calculate the 
distance which the first mass moves after that on the plane until it rests.   
 
 

222 14012
102

1 sec/cma  a70   attVS o =∴××+=∴+=  

Equation of motion   
( ) ( )

5
2140966038

26013838
=∴×=×−

→=→=−

KK

K

μ     gμg
aNμ-T  ,  aTg

 

After one second  
140cm/sec11400  V   atVV o =×+=∴+=  

After the string is cut the mass 60 gm moves with deceleration  
on the rough plane until it rests 

2392609806060 sec/cma    a5
2-   aNμ- ///

K −=∴=××∴=  

cm140S   S    aSVV
2

o 253922392214002 222 =
×

=∴××−=∴−=  

Q(14) A truck of mass 6 tons is moving at a maximum velocity of 54 Km/h 
ascending a road inclined to the horizontal with an angle of sine 100

1  the 
truck was then reloaded at the top of the road with an additional weight of 
1.5 tons , then returned to descend the same inclined road with a maximum 
velocity of 108Km/h find the magnitude of the resistance in Kg.wt 
assuming that it is constant as well as engine horse power   

( )

( )

 H307522509009015P
90Kg.wtr      N3501r15           2250r30900r15

22250r30P         03 100
17500r P    

       30m/sec18
5108  V: descend during

1900r 15P              15 100
10006r P

  1518
554    Vascend the (b)during

22

2

11

1

=÷=+×=
=∴=∴+=+

→+=∴×⎟
⎠
⎞⎜

⎝
⎛ ×+=∴

=×=

→+=∴×⎟
⎠
⎞⎜

⎝
⎛ ×+=∴

=×=
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Q(15)  A body of mass 120gm rests on a rough plane inclined to the 
horizontal by an angle whose tangent is 4

3 The body is connected, by a 
string which passes over a smooth pulley fixed at the top of the plane, 
to a body of mass 160gm. If the coefficient of friction is 3

2 , and the 
system starts its motion from rest, determine the distance traversed in 
three seconds. 
  

g72g64g160
g160T,g72g5

3120θsing120

g64g963
2Rμ

g96g5
4120θcosg120R

+>

==×=

=×=

=×==

∵

 

∴120 move up , 160move down  
( ) ( )

284cm/seca    280a24g           a280 g160g72g64
a280g160θsing120Rμ

adding by                                               
2a160Tg160                  1a120θsing120RμT

=∴=∴=+−−
=+−−

→=−→=−−

 

cm3783842
1S

84cm/seca  ,   3sect   ,   0U
2

2

=××=

===
                 

(16)  A body of mass 3 kg is placed at the lowest point of a smooth inclined 
plane of length 210cm and height 140 cm. This body is connected with 
another body of mass 4 kg by a string of length 210 cm, coincident to the line 
of the greatest slope of the plane and the other body is suspended at the 
upper edge of the plane. If the system starts to move from rest until the 
greater mass reaches the ground and gets at rest, find the distance which the 
small mass moves on the plane before it stops supposing that its motion is 
not acted as the greater mass impinges against the ground. 
 

θsingg 34 >∵  
Equation of motions : 

( ) ( )

2827
3
285

74
23144

sec/m.
.93-.94

a    

    aθ3gsing
aθ3gsin-T      aTg

=
×××

=∴

=−
→=→=−

 

After the body 4 kg reaches the ground, the body 3 kg moves  
on the plane with deceleration. 

 T

 θ

R

T
 Rμ  

θ
cos

g
120

 

θ
sing

120  g160

 g120

 θ

 g4
 g3

 140 210

 θ

3
2=θsin
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Q(17) A and B are  Two bodies of masses of 2, 4  kg are tied at the two ends of a 
string which passes round a small rough pulley and as a result of roughness the 
tension in the string between the body A and the pulley equals 4

3  

  the tension between the body B and the pulley   
 
 
 
 

( ) ( )
21.96m/seca  ,   31.36T        0g4T2

3-T-4g

2-   2a2g2T4
3   ,    1a4Tg4

===+

×→→=−→=−
 

 
 

Q(18) An iron hammer of mass 210 kg falls down from a height of 90 cm on a 
foundation pole of mass 140 kg to push it in the ground for a distance of 18 
cm. If the hammer and pole move as one body directly after collision, find the 
common velocity of each, then find in Kg.Wt the 
average of the ground resistance supposing it is constant. 
 
 
For the hummer 

4.2m/secV   64.17V
9.08.920V       gS2VV

2

222
o

2

=∴=
××+=∴+=  

After impact  
( )

N
/

cylinder

/
212211

V35001402.4210
VmmVmVm
=×++

+=+
 

 

980Kg.wt9.8    9604Nr         -6174r-3430
     -17.64350r-9.8350       marmg

c-17.64m/sea     18.0a22.52  0       aS2VV
0.18S ,   0 V,    52.2U

222
o

2

=÷=∴=
×=×∴=−

=∴×+=∴+=
===

 

A  B

 T4
3  T

 g4 g2
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Q(19)  A smooth sphere of mass 16gm moves in a straight line on a 
horizontal plane and when its velocity is 210 cm/sec it collides with 
another smooth sphere of mass 32gm at rest if the two spheres move after 
collision as one body find its velocity after collision . if this body moves 
after collision under the influence of a constant resistance of magnitude 
24gm.wt find the distance which it travels until it comes to rest       
 

( ) sec/cm70VV321603221016 // =⇒+=×+×  
The one body now moves under the action of a resistance 24gm.wt  

cm5SS4902
mar

=⇒××−=
−=∴=×−∴=−

2

2

700
  490cm/seca      48a98024         

Q(20) The power of a machine is given by the relation ( )K 5t8 −  and if the 
work done when t=3sec is 24 work unit then the work done when t=1sec=…
 
 

( ) ( ) Ct5t4W   dt5-8t  W   dt5-8tdW     5t8dt
dWP 2 +−=∴=∴=∴−== ∫  

3t5t4W     3C    C153624 2 +−=∴=∴+−=   when t=1   2W =∴  

Q(21) A body slides from the top of an inclined plane of length 4.5m and 
height 2.7m starting from rest determine its speed and the time needed it 
to reach the bottom given that the coefficent of friction is 0.5 
 
 

( )
   sec7

15t1.96t   04.2  at   UV
1.96m/seca   4.52a04.2        2aSU   V

    4.5S  ,    4.2m/sec  V,    0U
sec/m2.4V         5.45

48.95.0V2
12.79.8

m    SθcosmgμmV2
1mgh

2222

2

2

=∴+=∴+=

=∴+=∴+=∴
===

=∴×××+=×

÷×+=
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Q(1) particle moves in a straight line such that the relation between V and 
X is given in the form  ).X - (9 5  V 22 = then the acceleration of motion when 
the velocity vanishes   

 3±  15±  10±  150±   

-5Xa   XdX
dVV    XdX

dVV =∴−=∴−= 5102  acceleration vanish when V=0 

3X   X ±=∴=−∴ 09 2     15±=∴a  

Q(2)  :then 0 t   when1  X ,2t  - 3t  VIf 2 === X=….. 

 26 −t  123 2 +− tt  123 +− tt  123 −− tt   
( ) 123 23232 +−=∴=∴+−=−= ∫ ttX      1C   CttdtttX  

Q(3) A clay ball of mass 1kg fell down from a height of 40cm on a pressure 
scale and the collision (impact) time is  7

1  of seconds, then  the scale reading 

given that the ball did not rebound after the impact….Kg.wt 
  1  2  3  4  

 2.8m/secV  4.08.920V   gS2VV 22
o

2 =∴××+=∴+=  

( ) ( ) wt.Kg28.9
6.19F  8.2017

1F    VVmtF / ==∴−=×∴−=×  

scale reading    wt.Kg321 =+=  
Q(4) A body of mass m kg moves under the action of the 

forceĵmîm 43 +, where F is in Newton, then the magnitude of the 
acceleration of motion in m/sec2 unit is:……….
 3 4 5 7  

( ) ( ) 25m/seca      mamm3m   maF =∴==+∴= 54 22  

Q(5) The work done to move a mass of magnitude 600 gm a distance 
4m with acceleration of magnitude 2sec/ cm20  
 is equal to ......joules 
 4.8 4.5 2 3.2  
 

joules8.41048000000
400120000SFW   Dyne1200020600maF

7 =÷
×=×=∴=×==
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Q(6) The power of a train’s engine is 504 horses and its mass is 216 tons 
moves on a horizontal railway with its maximum velocity against 
resistances equivalent to 5 Kg.Wt per each ton of its mass, then  its 
maximum velocity in km /h. equals ………………… 
   35  126  200  105  

h/Km 1265
18sec/m351080

75504
F
PV    wt.Kg  10802165rF =×=×==∴=×==  

Q(7) In the figures, a body of mass 5 kg is placed on a rough horizontal 
plane and the coefficient of the kinetic friction between the body and the 
body is Kμ  each case, F is the friction force. Then Kμ =……. 

 
48
35  48

30  49
35  49

35   

49
306305153205

355
==∴=∴−=

×=−∴=−

gμ   gμ   cos30gμ
gμ40cos30     maNμθcosF

o
K

o
K

 

Q(8) A body of mass 300 gm placed at the top of an inclined plane of height  
2 m reaches the bottom of the plane if the magnitude of work done against the 
resistance is equal to 2.13 joule. Then its velocity when it reach the bottom   
of the plane equal ………………….. 
 4 5 25 7  

5m/secV   3.75 V15.0     13.2V3.02
129.80.3    WTP 22 =∴=∴+××=××∴+=  

Q(9) A body of weight 40Kg.wt descends with uniform velocity on an 
inclined plane , making an angle of measure 30o with the horizontal 
then the resistance of the plane equals …………Kg.wt 

  10  15  20  30  
wt.Kgsin309.840r       θsinmgr o 20=××=∴=  

 

 g5

N

F

23 sec/ma =
o30

 
3

20
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Q(10)  The force j 7  2i  F += acts on a body of mass 5 kg for 10 seconds 
when its velocity vector  V=i-2j Find its velocity after the action of the force 
if the force magnitude is in Newton unit and the velocity is in m/sec unit. 

 10 12 13 14  
( ) ( ) ( )( )

( )( ) ( ) 13121251442257020

2570207210
2 =+=∴−=∴+=−−∴−−=+∴

−−==+=+=×=
2

o

5V ĵîV  ĵîĵîV   ĵîVĵî

ĵîVV-VmI   ,     ĵîĵîtFI  

 
 
 
Q(11) The forces ji2F1 −=   , j5iF2 +=  act in a body of unit mass for sec2

1  

then The impulse of the force in Newton .sec=……. 

 5.5 3 1.5 2.5  

5.22
143tF 22 =×+=×  

Q(12) A tank moves with a uniform velocity on a horizontal road against 
resistance equals 90Kg.wt per each ton of its mass if the force of motor of 
the tank =4500Kg.wt then the mass of the tank equals      

 20 30 40 50  
Kg50m  8.94500m8.990rF =∴×=×∴=  

Q(13)  A body of mass m=( )Kgt 52 +  and its position vector  

Cttr ⎟
⎠
⎞⎜

⎝
⎛ −+= 52
1 2  The magnitude of the force acting on the body when t= 

10seconds equals r measured in meter then F=….Newton  
 

 25 47 55 1375  

( )( ) ( ) ( )5t21t21t5t2dt
dmvdt

dF +++=++==  at t=10 F=47N 
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Q(14) Train of mass 220 tons moves a long horizontal straight railroad with 
a uniform velocity of magnitude 29.4 m/sec. During the train's motion, the 
last car of mass 24 tons is separated and moves with a uniform retardation 
to stop completely after one minute of the separation moment. Find The 
distance between the remaining part of the train and the separated car at 
the moment the car is completely at rest given that the remaining part of 
the train moves with a uniform acceleration 
 
first  with respect to the separated car  

m.2
16029.4S   attVS

-0.49m/seca   60a29.40     atVV

o

2
o

882604902
1 22 =××−×=∴+=

=∴×+=∴+=
 

ton/wt.KgNr   .-r   mar 2024
120012001176049024000 ====∴−×=∴=−  

Second: study the motion of the train before separation 
a The train was moving with a uniform velocity before separation m = 220 ton`  
The moving force = the total resistances resistance    1100022050 =×=F    
Third: study the motion of the remaining part of the train after the last car has been separated

 2

50 sec/m3a  196000a9.850196-9.811000    marF =∴=×××∴=−  

18726050
3

2
1604292

1 22 =××+×=∴+= .S    attVS o  

The distance between the remaining part of the train and the separated car at the 
moment of its rest= 1872 - 882= 990 meters 

Q(15) A body of mass 15Kg descends from the state of rest alng the line of 
the greatest slope of an incline plane of height 1.8m and length 9m starting 
from  the top of the plane given that magnitude of the plane resistance 
equals 600gm.wt find the work done by the resultant force acting on the 
body and magnitude of its velocity when it reaches the bottom of the plan  
 
 Work againest resistance 

 joules 92.5298.91000
600 =××=Work by the weight  

 joules6.26499
8.18.915 =×××=

Resultant work =264.6-52.92=211.68 joules 
WPTP BBA ++=   (agaiest resiratnce ) 

sec/m3.5V
68.211V152

1     92.52mV2
18.18.915 22

=
=××∴+=××  

 

θ
sin

mg

A

B
 θ

 9  8.1



Dynamic Model (7)                                                                        page(5) 

Q(16)Two spheres of mass 40gm , 60gm move in a horizontal straight line in 
opposite directions the two spheres collide when their velocities were 25cm/sec 
and 10cm/sec respectively to form one body which came to rest after traveling a 
distance of 16cm under the influence  of a constant resistance . find the velocity of 
the one formed body directly after collision   (4cm/sec) The resistance to the one 
formed body  
  
 
 
  

sec/cm4  V   V10010602540 // =∴×=×−×  
The one body now moves with a velocity 4cm/sec and cover a distance 10cm till come to rest

2222 cm/sec 5.0a 1632a    a23160   16a240     aS2UV
    0 V,  10 S  ,  4U

−=−=∴+=∴××+=∴+=∴
===

∵
 

The equation of motion of the one body is mar =−   r is the resistance  
dyne 50r      505.0100r =∴−=−×=−∴            

 

Q(17) A body slides on a rough plane inclined at 45o to the horizontal . 
if the coefficient of the kinetic friction between the body and the plane 
is equal to 4

3  prove that the time taken by the body to travel any 
distance is equal twice the time taken by the body to travel the same 
distance if the plane is smooth supposing the body starts to slide 
from rest in both cases  
 
first : on the smooth plane : 

( )1t2
2 9.82

1S     at2
1tVS 

    sec/m2
28.9θsinga

2
11

2
o

2

→××=∴+=∴

×==
 

second  : on the rough  plane : 

2
28.94

1a   a2
28.94

3
2
29.8    maNμθsinmg K ××=∴=××−×∴=−  

( )2t2
28.94

1
2
1S     at2

1tVS 2
22

2
o →×××=∴+=∴  

21 SS =∵      12
2

1
2

2
2

2
2

1 t2t    t4t    t4
1t =∴=∴=∴  

 

s/cm25v
gm40m

1

1
=
=

s/cm10v
gm60m

2

2
=
=

 impact  Before  impact After

s/m?v
Kg100m

/

/

=
= 0v =

 m16.0
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Q(18) ball of mass 100 gm is let to fall down of a height 3.6 m on 
horizontal ground to collide with it and rebounds vertically upwards. If 
the loss in the kinetic energy of the ball due to the 
collision with the ground is 1.96 Joules, calculate the distance by 
which the ball rebounded back after it collided with the ground 
 

8.4m/secV   ...V    gSVV o =∴=××+=∴+= 56706389202 2222  
joules  ...mVT 528348102

1
2
1 22 =××==  

The ball impact the ground and lost 1.96 joules   
56819615283 ...T =−=  joules  

5.6m/secV   .V   .V.1   .mV 2 =∴=∴=××∴= 3631568110256412
1 22  

1.6mS    S..    gSVV o =∴××−=∴+= 8926502 2222  
(19)A car of mass 4 tons moves with a maximum velocity of 72Km/h on a 
horizontal straight road the resistance of which is 30Kg.wt for every ton of the 
car calculate the horsepower of its engine if the car ascends a road inclined to 
the horizontal with an angle θ  such that 20

1sin =θ  find the maximum velocity of 
the car in Km/h if the resistance is the same on both roads 
 

sec/m5.7V                         7532V320

wt.Kg32020
14000120F                   θsinmgrF

 plane inclined the on
horses32752400              sec/m.wt.Kg2400power

sec/m2018
572 V,  120KG.wt  304rF

 horizontal the on

//

//

=∴×=

=×+=∴+=

=÷==

=×==×==

 

(20)A body of mass 1Kg . is placed on a smooth horizontal surface . 
A force of magnitude 8 Newton’s acts on this body for ondsec2

1 . 
During the absence of the force action this body collides with another 
body of mass 2Kg. and the first body rebounds with velocity 2m/sec 
find the velocity of the second body directly after collision  
 

( ) ( ) sec/m4V   0V12
18   VVmtFI /// =∴−=×∴−=×=  

3m/secV    V2210241 =∴×+−×=×+×∴  
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Q(21)A balloon is ascending vertically upward A body of mass 5Kg fell 
down from the balloon when its height was 40.4m from the ground . if the 
kinetic energy of the body when hitting the ground was 2940 joules 
(neglecting the air resistance to its motion ) find :   
(1)The velocity of the balloon at the instant that the body fall down form it  
(2)The distance traveled by the body from the instant of its fall till it hits  
    the ground  
 
 

( ) m6.198.92
19.6 S       gS2VV

19.6m/secV    029404.408.95V52
1

PTPT

2
2

o
2

2
BBAA

=
×

=∴−=

=∴+=××+××

+=+

 

Total distance = m6.794.406.192 =+×  
 
 
 

Q(22)  body of mass 12 kg is placed on a smooth plane inclines at 30o, to the 
horizontal. A force of magnitude 88.8 Newton acts in the direction of the line 
of the greatest slope upwards the plane. Find the velocity of this body after 14 
seconds from the beginning of the motion. If the force acting on the body is 
ceased at this moment, find the distance which the body moves on the plane 
after that until it is at rest.  
 

N.sin.θsinmg o 858308912 =××=  
θsinmgF >∵  ∴ the motion is upward  

252 sec/m.a   12a58.8-88.8  
   maθsinmgF

=∴=∴
=−  

After 14 seconds  
sec/m142.50 V   atVV o 35=×+=∴+=  

If the force acting on the body is ceased 
294 sec/m.θsinga/ −=−=  

The body travels a distance S until it reaches the instantaneous rest where 
 

mS    S4.92-350       aSVV o 125222 =∴××=∴+=  

 

F

 mg

 

θ

m
gcos

 θ

 θ
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Q(1) A particle moves in a straight line such that  3eV 2t+= then 
         its starting (initial) velocity is equal to 
 3 3e 3e2  e2  

Put t=0  23eV =∴  

Q(2)   If V = 3t - 2 , then s in the interval [0 , 2] is….. unit length 

 1 2 3 4  

( )∫ =⎥⎦
⎤

⎢⎣
⎡ −=−=

2

0

2

0

2 22
323 ttdttX  

Q(3) A particle moves in a straight line such that its displacement S is given as   
by the relation t  9 6t -t  S  2 3 += where is measured in meter and t in second. 
 Then  the distance covered during the first five seconds. 

  28m  20m  29m  25m  
0V   ttV =∴=+−= 09123 2 when  t=3 or t=1 

[ ] [ ] [ ] 282044969696 5
3

233
1

231
0

23 =++=+−++−++− ttttttttt  

Q(4) A body of mass 48 gm, moves in a straight line such that a = (3t - 12) 
m/sec2. then the change of momentum in the following time intervals:[1,3] 

 576 12 500 600  

( ) 57612348
3

1
=−∫ dtt  

 Q(5) A body of mass  ( )1t2.0m +=  where gm. Moves with a constant velocity 
10m/sec Then the magnitude of the acting force on the body at any moment t is 
……..Dyne 

 2 3 4 5  

( ) ( ) 21t2.010dt
dmVdt

d
dt
dHF =+===  
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Q(6)  A bullet of mass 7 gm is shot vertically from the barrel of a pistol with 
velocity 245 m/sec on a vertical barrier of wood to embed in it for 12.25 cm before 
being at rest. Then  the wood resistance to the bullet given that it moves in a 
retarded motion equals …………   
 17.15N 175Kg.wt 175N 1715Kg.wt  

 wt.Kgr   10.1225r    mVSr 17524510722
1 232 =∴×××=×∴=× −  

Q(7) A , B are two bodies move with velocities 80 km/h, 100 km/h respectively If 
the distance between them is 30 km. then:  
The time taken to meet if they move in opposite direction….. minutes.  
 
 5  10 20  30  

( ) utesmin10sec60050
30000

V
St   sec/m5018

510080V ====∴=×+=  

Q(8)  A force F acts on a body of mass 500gm .if the body gains the 
acceleration j8i6a +=   where a is measure  in m/sec2 then F=…..Newton  

 2 4 5 10  

( ) ( ) 543F   4,38,65.0maF 22 =+=∴===  

Q(9) The body 3 kg is placed on the smooth inclined plane and connected by 
the body 4 kg suspended vertically  : the tension in the string equal  

   50   52.2  49.2  32.2  
( ) ( )

   52.2T   ...T
3.5m/seca    7a2.5g    asingg
23aθmgsin-T ,     aTg

2o

=∴×=××−
=∴=∴=−

→=→=−

53350893
73034

144
 

Q(10) In the opposite figure: a constant force of 3Kg.wt in  
direction incline to the horizontal 60o upwards it move 
it a distance 21 m then the work done by this force equals 
……joules 
 30 31.5 41.5 63 

53121603 .cosW o =×=  joules  

g3
g4

 wt.Kg3F =

 o60
 m21S =
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Q(11)  A body of mass 140gm placed on rough plane a horizontal force of 
magnitude 4900dyne acts make it move with acceleration 105cm/sec2 then  
The coefficient of friction equals ……….. 

 
3
1  4

1  2
1  5

1   

 4
1μ    105140980140μ-49000     maRμF =∴×=××∴=−  

Q(12) Two spheres of masses 3Kg and 4Kg moving in a straight line in the 
opposite direction with velocities 5m/sec , 4m/sec they collide the second 
rebounded after 1impact with velocity 3m/sec then the velocity of the second  
equals ….m/sec  
 1 2 3 4  

2m/sec  V    V4334453 /
2

/
2 =∴×+−×=×−×  

Q(13) Starting from rest at time t = 0, a car moves in a straight line with an 
acceleration given by the opposite  graph. What is the speed of the  
 car at t = 3 s? 
 
 1m/sec    2m/sec    6m/sec    10.5m/sec  

V= sec/. madt 5103
2
523

0
=×+=∫  

Q(14) A body of mass 200 gm is projected vertically upwards with velocity 49 
m/sec, then its potential energy at the maximum height the body reaches = 
.......................joule 

 300 4900 9.8 240.1  

124049202
1

2
1 22 ..mV =××=  
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Q(15) A zeppelin of mass 105 kg, moves vertically  downwards with a uniform 
acceleration of magnitude  98 cm/ sec2. Find the magnitude of the air rising force 
acting on the zeppelin in kg. If a body of mass 35 kg is let to fall 
from the zeppelin when the velocity of the zeppelin was 490 cm/sec, find the 
distance between the zeppelin and the fallen body after  7

20  seconds from the 

separation moment.  
 
before falling the body : maFmg =−  

newton  926.1F     .. =∴×=−× 98010589105 F  
after falling the body : maFmg =−  

2-3.43m/seca    a701.9268.970 =∴=−×  
the distance of the zeppelin from the instant of falling of the body  

07
2043.32

1
7

204.9     at2
1VS

2
2

o =⎟
⎠
⎞⎜

⎝
⎛×−×+×=+=  

i.e. The zeppelin moves by deceleration till stop instantaneously 
then return to the point of projection after sec7

20  

The motion of the falling body  

 m547
208.92

1
7

204.9     at2
1VS

2
2

o =⎟
⎠
⎞⎜

⎝
⎛××+×=+=    

 

Q(16) A body of mass Kg2
1  projected vertically upwards with a velocity 20m/sec 

After one second another body of equal mass is projected vertically upwards 
with a velocity 25.3m/sec the two bodies collide at a distance (S) m from the 
point of projection Find(S) and the velocities of the two bodes  before impact .if 
the second body rebound after impact with velocity equal half the velocity of the 
first after impact  find this velocity and the impulse of the two spheres on the 
other 

( ) ( )
( )

 1sect  1.5115.1t     4.9t-25.3t4.9-9.8t-t9.420t20  
   t9.4t3.251t2t9.420t20

t8.92
1t3.251t8.92

1 1t20             SS

22

22

22
21

=∴=∴=−+∴
−=++−+

×−=+×−+∴=

 

They will collide: when S= 20.4m 
sec/m5.154.208.923.25V ,  sec/m4.04.208.9220V 2

2
2

1 =××−==××−=  

( ) 7.154.08.315.0I
sec/m8.31V    V2

1
2
1V2

15.05.154.05.0
=−=

=∴×−=×+×  

  

 

 sec/m5.15

 sec/m4.0
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Q(17)  A body of mass 60Kg is at the top of an inclined plane with the 
horizontal angle 30o initially at rest it begins to move down under 
influence of gravity And travels 50m on the frictionless surface before 
the surface becomes level the level surface is frictionless for 10 
meters then has a friction if the object is to stop in less than 20 m  
from the point where it level the frictionless surface find the 
coefficient  of  friction  
 

( ) 25.1μ     735mgμ
735Nr

12.2560r-      mar

c-12.25m/sea   20a24900

490509.420V
50S ,  4.9m/seca  ,  0U

sec/m9.430singa

22

22

2

2o

=∴=
=∴

−×=∴=−

=∴××+=

=××+=
===

==

  

Q(18) Two bodies of masses 105 gm and 70 gm are connected by the two ends 
of a light string of constant length passing over a smooth small pulley and 
suspended vertically. If the system starts to move from rest when the two 
masses are on one horizontal plane, find the magnitude of the acceleration of 
motion of the system. If the first body is impinged against the ground after it 
traveled 50 cm, find the total time taken by the second body from the beginning 
of motion until it instantaneously rests.  
 

21105980105 →=×→=−× 70a98070-T  ,    aT  
By adding 1,2    

2196175
3430034300175 sec/cma   a ==∴=∴  

At the moment the body of mass 105 gm impinges against  
The ground, it takes time  1t  

sec/cm V   V    aSVV o 14050196202 222 =∴××+=∴+=  

sec140t196t    0140   atVV o 7
5

196 ==∴+=∴+=  

When the body of mass 105 gm impinges against the ground, the body of mass 70 gm, 
moves vertically upwards with a gravitational acceleration beginning with velocity V0 = 140 
cm/sec. to rest instantaneously after time 

sect   gt 7
11400 =∴−= The body of mass 70 gm takes time of magnitude t to reach 

the instantaneous rest from        7
6

7
5

7
1 =+=t  

 o30
 m10

105
 70

 T
 T

 98070 ×
 980105 ×
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Q(19) A , B are two points on the same smooth horizontal plane and the distance 
between them 150cm .A smooth sphere of mass 30gm starts motion from from rest 
with unifrom acceleration 2sec/cm10  from the point A towards B And at the same 
instant another smooth sphere of mass 20gm starts motion with uniform velocity of 
magnitude35cm/sec from the point B in the same direction of the first sphere prove 
that the two sphere will collide   find the magnitude of the velocity of the one body 
after impact  
Let the time taken by each sphere until impact (t) sec 

( ) 74cm/secV    
sec/V

10sect  5t   5t     S
   35t     

S    

1

22
1

1

=∴+=×+×
=×=+=

=∴=−−∴=−∴=−
==

=×=∴+=

V2030352010030
cm1001010atU

0150t35150t35150S
VtS

t5t102
1at2

1UtS

2

2

222
1

 

Q(20) Rubber ball of mass 200 gm falls down from a height of 3.6 m above the 
ground and it rebounds back after collision at a height of 2.5 m. Find the ground 
reaction on the ball in Kg.Wt given that the collision time with the ground is 7

1 sec 
 
From A to B 

sec/m4.8V  6.38.920V   gS2VV 222
o

2 =∴××+=∴+=  
From A to B 

sec/m7V  5.28.92V0   gS2VV 2
o

2
o

2 =∴××−=∴+=  

( ) N56.21F    7
1F4.87  2.0I =∴×=+=  

N52.238.92.056.21WFR =×+=+=  

Q(21) A bullet is fired on a target of thickness 9 cm and exits from the 
other side with half velocity before it enters the target. What is the 
least thickness needed for a target of the same material in order the 
bullet not to exit from if it is fired with its previous velocity? 
 
 

( ) ( )2SrmV2
1   ,                 1r9mV8

3      9rV4
1m2

1mV2
1 2222 →=→=∴×=⎟

⎠
⎞⎜

⎝
⎛−  

 
by  dividing : 12cmS    9

S
3
4 =∴=  

 

 

A  Bgm 30 gm 20
cm 150

cm/sec35

 C

 A

 B  B
 impact   ondsec

 m5.2
 m6.3
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Q(1)  particle moves in a straight line and the equation of its motion 
       X =tan t   then the acceleration of motion a is equal to 
 tsec2  tsec2   2VX  VX  

 2VXtant 2sectantsect  tsecdt
dVa  tsecdt

dXV 2 ==×==∴== 22  

Q(2) If 2t  t 3 - t V 23 += , then the distance covered within the time interval [0 , 3] 
 

4
1  2

1  
4
9  4

11   

( )
4
11

4
9

4
1

4
1V.dtV.dtV.dtV.dtS

2t , 1t , 0t   02t3tt  0V
3

2

2

1

1

0

3

0

2

=+−+=++==

===∴=+−∴=

∫∫∫∫
 

Q(3) A particle moves in a straight line such that its displacement S is given as   
by the relation t  9 6t -t  S  2 3 += where is measured in meter and t in second. 
 then the displacement  covered during the first five seconds. 

  28m  20m  29m  25m  
0V   ttV =∴=+−= 09123 2 when  t=3 or t=1 

[ ] [ ] [ ] 202044969696 5
3

233
1

231
0

23 =+−=+−++−++− ttttttttt  

Q(4) The momentum of a body of mass 700 gm moving in a straight line starting 
with velocity of magnitude 15 m/sec and with a uniform acceleration 2.5 m/sec2 
in the same direction of its initial velocity after 12 sec from the beginning of 
motion is equal to ...................kg.m/sec. 
  31.5 31500 315 300  

sec/m.Kg .MVH 
   45m/sec122.515V   atVV o

531451000
700 =×==∴

=×+=∴+=
 

 Q(5) An engine does work of magnitude 15000 kg.wt.m during 10 seconds, 
       then the power of the engine in horse .................. 

 7350 10 20 735  
 

horse207510
15000 =

×
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Q(6) If a body of mass m =(2t +3) kg moves in a straight line and its displacement vector as a 
function of time is given by the relation   Ĉ 2t  t2

3  S 2 ⎟
⎠
⎞⎜

⎝
⎛ += , S is measured in meter and (t) in 

second, then the magnitude of the force acting upon the body after 1sec equals   

 20 25 30 35  

 ( )( )
( ) ( ) 2515103t232t32

2t33t2dt
dHdt

dF  ,mV   H  ,    2t3V
=+=+++

++===+=  

Q(7) In the opposite figure: A smooth inclined plane of height 2.5 m. A body is 
placed at the top of the plane and is let to descend on the plane, then it reaches 
the base of the plane with velocity 

 7 14 24 30  

7m/secc  V   ..V2
1   mghmV =∴×=×∴= 52892

1 22  

Q(8) In the opposite figure: the small pulley and the plane are smooth. If the 
system moves from rest, then the magnitude of the acceleration  
  of the system = ........................m/sec2. 
 g g4

1  g4
3  g2

1   

g4
3gmm3

m3a =
+

=  

Q(9) If a force of magnitude 90 Newton acts upon a body of mass 10 kg for five 
seconds, then the magnitude of the change of the velocity of the body in the 
same direction of the force is equal to: 
 45m/sec 50m/sec 90m/sec 120m/sec  

( ) ( ) ( ) sec/m45VV   VV10590   VVmtFI /// =−∴−=×−=×= ∵  

Q(10) the least acceleration by which a man of mass 75 kg can slide on a survival 
rope from a fire if the rope cannot stand tension more than 50 Kg.Wt. Find the velocity 
of the man after landing 30 meters given that the acceleration is uniform. 

 14m/sec 196m/sec 4.9m/sec 19.6m/sec  

( ) ( )

14m/secV    3015
4920V

sec/m15
49a   a-9.8759.850   agmT

22

2

=∴××+=

=∴=×∴−=
 

m.52

 m

 m3
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Q(11)  If a constant force of magnitude 5 Kg.Wt acts on a rested body of 
mass 49 kg for 3 seconds, then the velocity of the body by the end of this 
time = ..................m/sec 

 1m/sec 2m/sec 3m/sec 4m/sec  
 ( ) ( ) 3m/secV   0-V4939.85   VVmtF o =∴=××∴−=×  

Q(12) Machine does work at a uniform rate = 18000 Kg.Wt. m  
         per minute, then the power of the machine = ..................horses. 

  4  5  6  10  

horsesP 47560
18000 =

×
=  

Q(13) A ball of mass 300 gm moves horizontally to collide with a vertical 
wall when its velocity is60 m/sec. If it rebounds after losing 3

2  of its 

velocity, then the change of its momentum due to the collision with the 
wall= ..................Kg. m/sec. 
 20 21 24 28  

After impact V= sec/m20603
1 =×    ( ) sec/m.Kg .H∆ 24602030 =+=   

Q(14) A bullet of mass 20 gm collides with a constant barrier of wood when its 
velocity was 700 m/sec to embed in it for a distance of 5 cm. Calculate the 
resistance of wood supposing it is constant in Kg.Wt. 

 100 1000 10000 98000  

98000r   .r.1      SrmV =∴×=××∴×= 05070002022
1 22 Newton  

= wt.Kg. 1000089
98000 =  
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Q(15) A box slides across a frictionless floor with an initial speed v = 
3.5 m/s. It encounters a rough region where the coefficient of friction 
is = 0.5 
1) What is the shortest length of rough floor which will stop the box? 

m25.1S      S9.423.50           aS2UV
-4.9a  ,    0  V,        sec/m5.3U

sec/m9.48.9-0.5  gμ-a     mamgμ-         mar

222

2

=∴××−=∴+=
===

−=×==∴=∴=−
 

Q(16)A smooth sphere of mass 16gm moves in a straight line on a 
horizontal plane and when its velocity is 210 cm/sec it collides with 
another smooth sphere of mass 32gm at rest if the two spheres move after 
collision as one body find its velocity after collision . if this body moves 
after collision under the influence of a constant resistance of magnitude 
24gm.wt find the distance which it travels until it comes to rest       
 

( ) sec/cm70VV321603221016 // =⇒+=×+×  
The one body now moves under the action of a resistance 24gm.wt  

cm5SS4902700
  490cm/seca      48a98024        mar

2

2

=⇒××−=
−=∴=×−∴=−  

Q(17) A body of mass 94.5 kg is placed in a box of mass 52.5 kg, then 
raised vertically upwards by a movable rope with an acceleration of 
magnitude 1.4 m/sec2. Find the magnitude of the pressure of the body on 
the box base and the magnitude of the tension in the rope carrying the 
box. If the rope is cut, find the pressure of the body on the box base on 
that time. 
 
(1) ( ) ( ) wt.Kg108N4.18.95.94agmN =+=+=  
(2) ( ) ( ) wt.Kg1684.18.9147agmT =+=+=  
(3) ( ) 0ggmN =−=  
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Q(18) A block of mass 6 kg slides from rest at a height of 2 m down to a 
horizontal surface where it passes over a 1.5 m rough patch. After crossing 
this patch it climbs up another incline which is at an angle of 30° to the 
ground. The rough patch has a coefficient of friction = 0.25. What height 
does the block reach on the incline before it comes to rest 
 
 
From A to B: 

2.39V    V62
128.96

mv2
1mgh

TP

22

2
BA

=∴×=××

=

=

 

From B to C: 

85.315.145.222.39   V         aS2UV
-2.45m/sec9.8-0.25a       mamgμ-       mar

222

2

=×−×+=∴+=
=×=∴=∴=−  

From C to D: 

  2.27mS    S7.0222-31.850       aS2UV
sec/m022.7a   a30cos8.925.030sin8.9

maθcosmgμ-mgsin30   marθsinmg

22

2oo

o

=∴××=∴+=
−=∴=××−×−
=−∴=−−

 

Q(19) A 4 kg block A on a rough 30°inclined plane is connected to a 
freely hanging 1 kg block B by a mass-less cable passing over the 
frictionless pulley as shown in the figure . When the objects are 
released from rest, object A slides down the inclined plane with a 
friction force of 6 N. Calculate: 
(a) The acceleration of the objects and 
(b) The tension in the cable. 
 

( )
24.68m/seca       a56g3

2a1Tg1
:1Kg body The

4a6-T2g
  a46T2

1g4   a46Tθsinmg

:4Kg body The

=∴=−
→=−

=+

=−+××→=−+

 

 
 

 m5.1 o30
25.0μ =

25.0μ =

 A

 B

 D

 C

 m2
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Q(20) A car of mass one ton moves with uniform velocity of magnitude 54Km/h 
along a horizontal road . If this car ascends with the same velocity another 
inclined to the horizontal with an angle of 50

1e =sin   find the increase of the 
power of the car in horse assuming that the resistance on the two roads are 
equal 

( )
horse 415R-9.8152015Rpower  the of  Increase

1550
1891000Rpower

50
189mRmgRF

 plane inclined the on motion The
15Rwattpower       RF

m1518
554V

 road horizontal the on motion The

/

=××+=
×××+=

××+=+=

=∴=
=×=

.

.θsin

sec/

 

Q(21) In the opposite figure, two masses of 40 gm, 30 gm connected 
by the two ends of a light string passing over a smooth small pulley fixed 
at the top of two smooth opposite planes inclined at 30° to the horizontal 
as shown in the figure. The system is being kept in equilibrium when the 
two bodies are on one horizontal line and the two parts of the string are 
tensioned. If the system is let to move from rest, find the acceleration and 
the vertical distance between the two bodies after one second from the 
beginning of the motion. 
  
 
with respect to 40 

( )1403040 →=− aTsing o  
with respect to 40 

( )2303030 →=− asingT o  
asingsing oo 7030303040 =−  

2o 0.7m/seca    asing =∴= 703010  
 
After one second ∴ 0.710.70 V     atVV o =×+=∴+=  

m.S   S.0.7      aSVV 2
o 3507020222 =∴××+=∴+=  

vertical distance 175030350 .sin. o =×  
vertical distance between them is 0.35m 
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(22)  from a point 240cm under the ceiling of a room  a ball of mass 40gm 
    projected with a velocity 980cm/sec vertically upwards it collide  
   with the ceiling If the change in momentum as a result 
    of impact is 40000gm.cm/sec Find the rebound velocity  
 
 
 

     
( ) ( ) sec/cm300V    V7004040000           VVmH

sec/cm7002409802809   V       gS2UV
240cmS , -980cm/secg ,  sec/cm980U

///

222

2

=∴+=∴+=
=××−=∴−=

===

 

 
 
 
Q(23) The power of an engine is 1080 horses and its mass is 50 tons 
pulling a train of mass 130 tons on a rough horizontal plane with 
acceleration 49 cm/sec2. If the air resistance and friction are equivalent to 
10 Kg.Wt per each ton of the mass, calculate the maximum velocity the 
train can travel in km/h. 
 
on the horizontal : maRF +=      

49.0101301808.910F 3 ××+××=∴     105840F =∴ Newton 
7351080P ×=  watt  

h/Km275
18   s/m5.7105840

7351080
F
PV =×=×==   

Q(24) A force of magnitude 12.6 Newton’s acts on a rested body placed on a 
horizontal plane for a period of time to acquire kinetic energy of magnitude 9 
Kg.Wt.m by the end of this time. At this instant, the momentum of the body 
reaches 42 kg.m/sec, then this force is ceased and the body returns back to 
rest once again after it traveled a distance of 21m from the instant of ceasing 
the force. Find the mass of the body and the resistance of the plane to the 
motion of the body in Newton supposing it is constant, then find the time of 
action of this force.  
 

( ) ( )     242mVH   ,   1 9.89 mV2
1T 2 →==→×==  

by dividing 1,2  4.2m/secV    1.2V2
1 =∴=∴    ,  m Kg10=  

( ) 222
o

2 -0.42m/seca   A424.20      aS2VV =∴+=∴+=  
2// sec/m84.0a   10a4.2-12.6       mar =∴=∴=−  

5t 0.24t     04.2    atVV o =∴+=∴+=  
 

 A

 B ceiling

 ground
 cm240

 sec/cm980
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Q(1) If V = 3X  then the value of ( a) when X = 2 equals………….. 

 4 5 6 8  

 623a   2X   whenX3dX
dVVa  , 3dX

dV =×=∴====  

Q(2)  A body of mass  (K) Kg  moves under the action of a force F=3Ki+4Kj 
where F is measure by Newton then its acceleration equals ……m/sec2 
 
 4 5 6 8  
 

( ) ( ) 222 5m/seca     KaK5   maF  ,   K5K4K3F =∴=∴==+= ∵  
Q(3)  A 400 N block is pushed along a rough horizontal surface ( 25.0μK = ) 
by an applied force F as shown the block moves at a constant velocity  
then the magnitude of F is …..Newton’s  

 100  101 200 400  
  

200NF   40025.060cosF o =∴×=  

Q(4) If a body of mass the unity moves in a straight line such that the 
acceleration of the body is given by the relation a = 4t + 2 where a is measured 
in m/sec2 , t in second , then the change of momentum of the body in the time 
interval [2, 6] is equal to ............................. kg m/sec.
 74 70 72 75  

( ) ( ) [ ]∫∫ =+=+=
6

2

6
2

26

2
722t2tdt24tdtma  

   
 

o60
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Q(5) A force F = 3t + 1 acts upon a body at rest of mass, 4 kg starting its motion 
at the origin point "O" on the straight line. then V when t = 2 seconds.  

  0.5 m/sec  1 m/sec  2 m/sec  4 m/sec  

 ( )   2m/secV   84V   V4t2
3t    VVmFdt

2

0

2

o

2

0
=∴=∴=⎥⎦

⎤
⎢⎣
⎡ +∴−=∫  

Q(6) A body is suspended in a hook of a spring scale fixed at the top of a lift 
moving vertically upwards and the apparent weight of the body is twice the 
actual weight, then the acceleration then a = .............................m/sec2 

 
2
1g 2g 

4
1 g  g  

ga   mamg2mg      2mgR        mamgR =∴+=∴=+= ∵  

Q(7) A body of mass K kg is suspended in a spring balance fixed in the ceiling 
    Of a lift moving upwards with an acceleration 0.2m/sec2 if the reading of  
     the spring balance equal  5Kg wt  then the mass of the body equals …..  

  4.1Kg 9.8Kg 4.8Kg 4.9Kg  
( ) ( ) 4.9Kgm      0.29.8 m9.85    agmR =∴+=×∴+=  

Q(8) In the opposite figure: the plane and pulley are smooth.  
        When this  system moves, then its acceleration =…. 

  mg mg4
1   mg4  mg3

1   

( ) ( )
mg4

1a   ma2mg2
1    ma2mg2

1mg
2mamgsin30-T  ,   1maTmg o

=∴=∴=−

→=→=−
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Q(9)  If a constant force of magnitude 5 Kg.Wt acts on a rested body of 
mass 49 kg for 3 seconds, then the velocity of the body by the end of this 
time  = ..................m/sec. 

  28.5  20  3  29.4  
 ( ) ( ) 29.4m/secV   0-V539.85    VVmtFI o =∴=××∴−=×=  

Q(10) 5Kilogram  mass sliding 9meters down an inclined from a height of 
2meters  in 3 seconds the object gain 90joules kinetic  energy while sliding   
Then the work is done against friction as the mass slides the 9 meters….joules 

  0  90  8  45  
WTP BA +=  

8W    W9028.95 =∴+=××  

Q(11) A particle of mass 2 kg is moving with velocity (5i + j) m/sec 
when it receives an impulse of (–6i + 8j) N S. Find the kinetic energy of 
the particle immediately after receiving the impulse. 

 23 24 29 30  
 

( ) ( )( )
( ) 2952Vm2

1T

ĵ5î2V    ĵî5Vĵ4î3   ĵî5V2ĵ8î6I
2

222 =+==

+=∴−−=+−∴+−=+−=
 

Q(12) A 50Kg boy run at a speed of 10m/sec and jump onto a  cart  the 
cart is initially at rest if the speed of the cart with the boy on it is  
2.5m/sec then the mass of the cart is ……Kg 

 50 150 200 250  
 

( )
( )

150m
  20050m     50m5.2500

5.250m0m1050

=∴
=+∴+×=

×+=×+×
 

 

 B

 A
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Q(13) A force of magnitude 20 Newton and its direction making acute 
angle of sine  5

3  to the vertical downwards acts on a body of mass 2 
kg placed on a smooth horizontal table. Find the acceleration of the 
body generated from this action and the perpendicular reaction of the
table. 
 

28m/seca   a =∴=× 25
420  

Q(14) man of mass 70 kg is inside an electrical lift of mass 420 kg. If the lift 
moves vertically upwards with an acceleration of magnitude  
70 cm/sec2, find in Kg.wt the magnitude for each of the tension in the rope 
carrying the lift and the pressure of the man on the floor of the lift. 
 

( ) ( )( ) wt.KgN..agmT 5255145708942070 ==++=+=  
( ) wt.Kg..R 75708970 =+=  

 

Q(15)  body of mass 12 kg is placed on a smooth plane inclines at 30o, to the 
horizontal. A force of magnitude 88.8 Newton acts in the direction of the line 
of the greatest slope upwards the plane. Find the velocity of this body after 14 
seconds from the beginning of the motion. If the force acting on the body is 
ceased at this moment, find the distance which the body moves on the plane 
after that until it is at rest.  
 

N.sin.θsinmg o 858308912 =××=  
θsinmgF >∵  ∴ the motion is upward  

252 sec/m.a   12a58.8-88.8  
   maθsinmgF

=∴=∴
=−  

After 14 seconds  
sec/m142.50 V   atVV o 35=×+=∴+=  

If the force acting on the body is ceased 
294 sec/m.θsinga/ −=−=  

The body travels a distance S until it reaches the instantaneous rest where 
 

mS    S4.92-350       aSVV o 125222 =∴××=∴+=

 

F

 mg

 

θ

m
gcos

 θ

 θ

 

dir
ect

ion

 

motion

 

θ
sin

mg

 N
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Q(16)  A rubber ball of mass 14 kg fell down from a height of 10 meters 
above the ground and rebounded after collided with the ground for a 
height of 2.5 meters. Find the impulse resulted from the collision (impact) 
of the ball with the ground and identify the reaction of the ground 
on the ball if the contact time of the ball with the ground is  
 10
1  of second. 

Q(17) In the opposite figure :a cube of wood of  mass 2Kg at  A slides 
on a surface where AB ,, CD are two smooth curves surface .  the 
horizontal plane BC is rough its length is 30m and its coefficient of 
kinetic friction is  5

1  . if the cube starts motion from rest and it is 4m 

height at which distance does the cube rest on BC  
 
From A to B  

4.78V     V2
148.9

mV2
1mgh     TP

22

2
BA

=∴=×

=∴=
 

From B to C 
mgSμRSμrSWT KKB ====  

 

m20S
S8.925

14.7822
1

=

×××=××∴  
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Q(18)  A car of mass 9 tons ascends a slope inclined at an angle of 
sine 125

1 to the horizontal with maximum velocity of magnitude 45 

km/h against resistances equivalent to 200 Kg.Wt per each ton of the 
mass. Calculate the power of its engine in horse. 
 
 

N8.92520125
18.9100098.99200θsinmgRF ×=×××+××=+=  

=2520Kg.wt 
maximum velocity = sec/m5.1218

545V =×=  

maximum power horse42075
2

252520
VF =

×
=×=  

(19) a car of mass 5 tons moves with a uniform velocity of magnitude  
       36Km/h ascend an inclined plane to the horizontal by an angle of sine 40

1  

      Against a resistance equals 2.5% of its weight . find its horse power  
     . if the power is increased to 50horses find the acceleration of the train then 
 

horse3
100

18
5368.95000100

5.2
40
18.95000P =××⎟

⎠
⎞⎜

⎝
⎛ ××+××=  

 

20.245m/seca         mar-θmgsin-F

3675F     18
536F36750              367508.97550

=∴=

=∴××=∴=××  

(20) A car descends a slope from rest. When it traveled a distance of 180 m, it is 

found that it descended a vertical distance of 10 m. If it is given that  4
3  

of the potential energy is lost due to overcoming the resistances against motion 
and these resistances remain constant during the motion of the car, find the 
velocity of the car after it traveled the previous distance of 180 m 
 
 

7m/secV    49V     V2
1108.94

1    mV2
1mgh4

1 222 =∴=∴=××∴=  
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Q(21)  A particle of mass the unity moves under the action of the force  
 

 ( ) ( ) ĵ2t5î1t2F ++−= , where its displacement vector is given as a 
function of time by the relation ( ) ĵt4î1t3S 2 ++=  , If F is measured in 
Newton , S in meter and t in sec find  
(1) The work done during the third and fourth and fifth seconds  
(2) The average power during the third and fourth and fifth seconds 
(3) The force power when t=5sec  
 
 

( ) ( ) t7t19t6t4,tt32t5,1t2SFW 232 ++=+•+−=•=  
work done in interval [2,5] 
=[ ] [ ] 112227219265751956 2222 =×+×+×−×+×+× joules  
 
(2) The average power = watt3743

1122
dt
W ==  

 
(3) The power 7t28t18dt

dW 2 ++==  at t=5    watt647P =  

Q(22) A constant force F acts on a particle such that its displacement 
vector is given as a function of time t by the relation  

( ) ĵt4îtt3S 2 −+=  where F is measured in dyne and S in cm and (t) in sec  
given that the power of the force at the instant t=2sec equals 14 erg/sec 
and its power at the instant t=3 equals 24erg/sec find F  
 
 
let ĵbîaF +=    

( ) b3at2bt3atdt
dP

bt3atSFW
2

2

−=−=

−=•=
 

at t=2  ( )114b3a4 →=−∴       at t=3  ( )214b3a4 →=−∴  
ĵ2î5F    2b  ,    5a    10a2 +=∴==∴=∴           
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Q(23) The force  ĵ2î6F +=  acts on a body to move it from position A to 
position B in two seconds and the position vector of the body is given by the 
relation ( ) ( )ĵ1t2î2t3r 22 +++=  calculate the change in the potential energy  
of the body where the magnitude of F is measured in Newton and r in meter and 
(t) in sec  
 

( )22
o t2,t3rrS =−=    at t=2   ( )8,12S =   

The work done =( ) ( ) 8816728,122,6 =+=•  joule  
the change in potential energy =-work =-88 joule 

Q(24)A body of mass m=( )Kg5t2 +  and its position vector after a time 

t is C5tt2
1r 2 ⎟

⎠
⎞⎜

⎝
⎛ −+= find the velocity vector and the acceleration 

vector of the body at any instant t magnitude of the force acting on the 
body when t= 10seconds 

( )( )
477104F      10t  when,   7t4Hdt

dF
5t7t25t5t2t21t5t2mVH

1dt
dVa  ,     1tdt

dS   V,     tt2
1rrS

22

2
o

=+×=∴=+==

++=+++=++==

==+==+=−=

 

Q(25) A body of mass 3 Kg moves under the action of three forces  
 

ĵ5î2F1 +=   , ĵ3îaF2 +=   , ĵbî2F3 +=  such that its displacement vector 
is given as a function of time t by the relation  

( ) ( )ĵ3t2îttS 22 +−+=  then determine the value of each of 
a and b , calculate the work done by the resultant of these forces 
during 5 sec from the start If F is measured in Newton , S in meter and t in 
sec 
 
 

( )
( ) ( ) ( )

( ) ( ) ( ) -20b ,  2a    b8 , a4   12,64,23maF
4,2dt

dVa     ĵt4ît2dt
dSV

b8 , a4F

==∴++=−=−==

−==∴−+==

++=

∵
 

 
( ) ( )3t2,1t12,6SFW 22 −−+•−=•=  after 5sec  
( ) ( ) joule79253,2612,6SFW =−•−=•=  



 
 
 
 


