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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 X = 49 t - 4.9 t* where X is in
Imeters. Then the maximum height the projected body can reach.

Tt
Maximum height =49 x5—-4.9x 5% =122.5m

IQ(2) From the velocity-time graph in the opposite figure,

The magnitude of displacement is equal to ... |
H Z .>, t

1 il A1 _
2><1x2+2(1+4)><2 2><2><1 _:l

=49 -9.8t maximum velocity when V=0 ..t=5sec

|Q(3) car of mass 2 tons moves in a straight line such that
X = (3t —4t + 1)Cthen the magnitude of the momentum of the car after
3 seconds of its motion. Equals........ Kg.m/sec

V= Z’t( 6t—4 when t=3sec V=14 .- H=mV =14x2000 = 28000

|Q(4) A particle moves in a straight line under the action of the force
F=6i+8 j from point A (3, -4) to point B (7, 2), then the work done
by this force equals ...............unit of work

AB-B-A=(4,6) ~W=FeS=(6,8)e(46)=6x4+8x6=T72

|Q(5) A lift moves vertically with a uniform acceleration of 70cm/sec? if a
spring balance is hanged to its ceiling and carrying a body of mass 14Kg
Ithen the balance reading in Kg.wt if the lift is moving upwards equals ...

- 14(9.8+0.7) _
= 38 =15 Kg.wt

Q(6) A body of mass 12 kg is placed on a smooth plane inclines at 30°, 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.

F-mgsin@=ma .. a=2.5m/sec’> V=V, +at .. V=0+2.5x14=35m/sec

N=m(g+a) ..N

Q(7) A body of weight 1Kg.wt fall from a height 4.9m above the ground then
its momentum when its reach ground =............... Kglsec

V2=V ?+29S . V2=0+2x9.8x4.9 ..V =9.8m/sec
H=mV =1x9.8 =9.8 Kg.m/sec
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Q(8) 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 att =1 sec
equals ... joule

W=_[Pdt=_[(8t—5)dt=4t2—5t+c © 24=4(3) -5x3+C
~C=3 ~W=4t*-5t+3 whent=1.W=4-5+3=2

|Q(9) If the show body move with an acceleration 2m/sec® R

On a rough horizontal plane Then the value of u=.....|....
MR 24 Newtons]

24-yR=ma .. 24-ux5x9.8=5x2 .'.p:%

IQ(10) The plane is smooth and the pulley is smooth
And the pressure on the pulley =1442 Newton
Then the magnitude of the acceleration
equals .....m/sec®

P=4J2T =14J2 . T =14 Newton

T=5a .~.14=5a .a =%=2.8m/sec2

IQ(11) 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

Irelation(3 t -2), then displacement after 2 sec from the starting of motion.

_dV_3 o - — (3t - : - . v =342
a=Sr-3t-2 - dv=(3t 2)dt . [dV = [(3t-2)dt 2V=3tf-2t+C

V,=8 whent=0 - C=8 .'.V=%t2—2t+8

X=_[(%t2—2t+8)dt=%t3—t2+8t+d d=0 at=2 - X=16m

Q(12) 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/secz2, unit and time t in second. then the momentum of the body
in the time interval [3,5] if the mass of the body is 8 kg.

H= I:ma dt =I:8(2t -6)dt = 8[t2 — 6t]: = 8[(25-30)-(9-18)]= 32Kg.m/sec
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Q(13) A body moves in a straight line under the action of three forces
?1 = 4i + 3K and F: =i+ 4] ~15K and?3 ,displacement a function of
time by S=2ti-tj+k then Fi=.......
a=0 T, =-F

F-F=(-3412) ~F=4J9+16+144-13

Q(14) 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 %, then the distance traveled by the body on the plane
[before it rests is equal to ... meters.
_pR=ma ..a=---x9.8=-0.98

10
V2=V ?+2aS . 0=2.8°-2x098xS ..S=4

IQ(15) A variable force F (measured in Newton) acts up on a body where
F =3S? -4, find the work done by this force in the interval from
S=2mtoS=5m.

F= j;ds =J‘5(3s2 —a)ds =[s° - as]} =[(125-20)- (8- 8)] = 105]oule

|Q(16) 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

20+10sin30° = 30cm

@
%0° 2m

|Q(17) If F =1+ (t—2)° then The impulse of the force F within
the first three second.

3 3 3
1= [Fat =r(1+(t—2)2)dt =r(t2 —4t+5)dt =[%—2t2 +5t} ~ 6N.sec
0 0 0

0

|Q(18) A sphere of mass %Kg 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

m\V,+m,V, =m'V’ .. %x 3+%x0 _ (1+1)v’ ~ V' =1.5m/sec
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Q(19) If the algebraic measure of the velocity of a body is given by the
relation V = (8 —2t) cmisec then the covered distance during the 4" second
only from starting its motion =....cm

4
[ (8-2t)at=[gt- 2] —16-15-1
3

IQ(20) 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

VZ=0+2x9.8x10 .. V=14m/sec
0=14%>+2xax0.05 .. a=-1960m/sec’
IQ(21) If the algebraic measure of the displacement of a particle moving

in a straight line is given by the relation S =t° - 6t*> + 9t where s is
Imeasured in meter and t in second the velocity of the particle when the
acceleration vanishes.

V=3t2-12t+9 .'.a:%:Gt—ﬁ:O S t=2
V=3(2)-12(2)+9=|-3|=3m/sec

|Q(22) IfX = 6t - t*, then the distance traveled within the time interval
0<t<é6
V=6-2t -.6-2t=0 ..t=3

6 3
S=j |6—2t|dt=2j(6—2t)dt=2[6t—tzﬁ —2(18—9) =18 units length
0 0

Q(23) Car of mass 1.5 tons, moves in a straight line such that a (t) is given by the
relation a = 12t - t* where (a) is measured in m/sec?, unit and time t in sec, then

:The change of momentum of the car during the first six seconds ... Kg.m/sec
6 376

H=_[1.5x1o3(1zt-t2)dt 1.5x103[6t2—%} = 216000
0 0

IQ(24) 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.

t
W= I (power)dt =125x735t= change in kinetic energy
0

2
%x 1200[(126)(%) - OJ =125x735t ..t=8sec
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Q(25) Tram car is pulled by a rope inclined at 60° to the railroad. If the tension
force is 500 Kg.Wt and the car moved from rest with acceleration 5 cm/sec? for
30 seconds, then the work done by the tension force........... joule

F =500x9.8xcos60° =2450N S=V.t +%at2 -0 +%x 0.05x 302 = 22.5m
W = Fx S = 2450 x 22.5 = 55125joule

Q(26) 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

Pa=Ts -mgh=2mv?. 1v?-9.8x10

~V2=196 ..V =14misec

IQ(27) A machine using for lifting water it work by rate 294 joule

per second then the power of its engine equal ....... horses
294
T5x98 " 0.4 horses

IQ(28)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 =

5g-T=5a—(1) ,T-2g=2a—(2) ~3g="7a .'.a=%g

1Q(29) A body moves starting from a fixed point in a straight line with
an initial velocity 10m/secsuch that its acceleration a=2X+ 3
then its speed at X=14m is ..... m/sec

2
vgx 2X +3 IVdV IZX+3 )dX .-.V7—50=x2+3x when X=14
10

2
'°'VT_5°:14 +3x14 - V=24 misec 5

IQ(30) The opposite illustrates the action of a variable
force on a body, then the work done in Ergby F
this force in the When the body move from T AT

S=0 to0 S=12

W = _[C:ZFdS= area under the curve

1 _1 — 36j
2><8><12 2><4><6 36joule
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Q(31) 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 tis insecond .............. N/sec )

5
I=IF.dt=Area under the curve =%(5 +3)x5=20
0

071 2 3 4 1§

t
»

worker can load in time of magnitude 1 minute if his average power is
lequal to 0.6 horse.

Inumber of boxes =

P _0.6x9.8x75 _
W 30x9.8x0.9 =100

|Q(32) 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

lQ(33) If V (t) = 9.8t + 5 where X (0) = 10, then X (10)

dX . X t .
X _ost+5 - [ax=[(0.8t+5)t - [X= [4.0t? + 5t]

X-10=4.9t*+5t .. X=4.9t>+5t+10 .. X(10)=550

IQ(34) The momentum of a car whose mass is 2 tons moving in
a straight line at velocity 54km/ his:.....

H = MV = 2000 x (54 x%) — 30000

Q(35) If a body of mass 20 Kg.wt lands with a uniform velocity on an
inclined plane to the horizontal with angle of measure 30°, then the
resistance of the plane in Kg.Wt equals:

r=mgsin®=20sin30° =10

IQ(36) In the opposite figure : smooth pully and the plane is smooth :
The acceleration of the system when moving equlas
K

2Kg-T=2Ka—>(1) , T=Ka—>(2)..2Kg=3ka .. a %9 iJ

2K
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Q(37) The opposite figure illustrates the action of a variable force on a body,
then the total work done by this force

FromS=8toS =14 F(:‘lewton)
W = J:4FdS= area under the curve .

4
lx2x6_lx4x6=_6 4 S(meter)
2 2 o] 2 4 6 8 1V4 1

IQ(38) A cannon of mass 250Kg shots a bullet of mass 10Kg with a
velocity 100m/sec then the reaction velocity of the cannon equals
250xV =10x100 ..V =4m/sec

IQ(39) The force” F=2i+7]j acts on a body of mass 5 kg for 10

seconds when its velocity vectorV = i- 2] . then its velocity after the
action of the force is ........

Fet=m(V-V,) .10[i+7]j)=5lv-(i-2j) ..20i+70j=5v-(5i -20j)
~BV=25i+60j ~V=5i+12j] .V=¢52+12%=13

|3(40)A variable force F (measured in Newton) acts up on a body
hereF = 3S? - 4, find the work done by this force in the interval from
S=2mtoS =5m.

W = [’Fds = [7(35% - 4)ds = [s° - 4S[, = 105joule

Q(41) 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/sec?, then
in Kg.Wt the tension in the rope carrying the lift equals ....Kg.Wt

T=m(g+a)=(70+420)9.8+0.7)= 5145 + 9.8 = 525Kg.wt

|Q(42) 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.
m-m, . __4m-3m

a= 9 2% am+3m

—1 = 2 ° = =
=~ m, 9==9 1.4m/sec” .. V=0+1.4x2=28|
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Q(43) 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.

W= [[Pdt=[ (125x 75x9.8)dt = 91875 t

work = change in kinetic energy

1 2 _y2)_ . A iz_ C 4
2m(V V,2)=91875¢ - 2x1200(126x18) ~91875t - t=8sec

IQ(44) 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.....
5x9.8=ba..a=9.8
V=V, +at>V=0+9.8x3=29.4m/sec

Q(45) 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 |s% of second, then the pressure

|lof the ball on the wall................. N O —

5 Direction of motion
I=Fxt=m(V-V,) - Fx——01(9+72xﬁj 7. "
~F=11IN ~P=F=11 2%

A=

-

F'w

|Q(46) 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

‘:'j‘t’ 3t+1 Ide I(3t+1)dt .°.4V=%t2+t

lafter 2seconds 4V = %x 22+2-8 - V=2mlsec

IQ(47) 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 isJ,

leach case, F is the friction force. Then Y, =...... N

A
a=2m/sec—}—>
24Newton

F-ukN=ma ..24-5gpyx =5x2 -'-l‘Kz% F|<:_|:%

IS <€
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Q(48) 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/s?

them the value of M=...... Kg

mg-T=245m—> (1) , T-3g=3x2.45-(2)
mg-39g=2.45m+3x2.45 ..9.8m-29.4=2.45m+7.35
S 7.35m=36.75 . m=5

01192J1p UOKON

uoI49241p UOHO

[m] 39

Q(49) 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

S= Vot—%gtz " 8= 14.7x1-%x9.8x12 - 9.8m
P=mgh=0.5%x9.8x9.8 =48.02 joules

|Q(50) 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.

S=V,t+ %at2 % =0 +%a(2)2 . aa=25cm/sec’
V=V +at=0+25x2=>50cm/sec

IQ(51) A clay ball of mass 1kg fell down from a height of 40cm on a pressure

scale and the collision (impact) time is % of seconds, then the scale reading

lgiven that the ball did not rebound after the impact... Kg.wt
Vi=V 2212gS -~ V?=0+2x9.8x0.4 .V =2.8m/sec

/ : 1_ : 19.6
Fxt=m(V —v) »Fxz=10-28) . F=-22 = 2Kg.wt
scale reading =1+2=3Kg.wt

1Q(52) A body of mass m kg moves under the action of the
force 3mi + 4mj where F is in Newton, then the magnitude of the
acceleration of motion in m/sec; unit is:..........

F=ma .. '/(3m)2 +(4m)?2 =5m=ma .. a=5m/sec?




Dynamic last look 2017

Q(53) 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 .....................

F=r=5x216=1080 Kgwt ..V=E_204x75 354, /50cx18 _ 126 Km/n

1Q(54) 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 planeequal .................
P=T+W ..0.3x9.8x2 =%><0.3><V2 +213 . 0.15V2=3.75
.V =5m/sec

|Q(55) A body of mass m=(2t + 5)Kg and its position vector

r= (%tz +t- 5)0 The magnitude of the force acting on the body when t=

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

F =%mv =%(2t+5)(t+1)=2(t+1)+(2t+5) at t=10 F=47N

|(56) A particle moves in a straight line such that its displacement S is given as

by the relation S =t° -6t> + 9t where is measured in meter and t in second.
Then the distance covered during the first five seconds.

V=3t°-12t+9=0 ..V =0 when =3 or =1
[t —6t* + 9t} + 2 —6t2 + Ot] + [t -6t + 9t} =4+ 4+ 20 =28

IQ(57) 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 ............

rxS=%mV2 .-.r><o.1225=%><7><10'3><2452 -1 = 175Kg.wt
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Q(58) 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
4g-T=4a—(1) ,T-mgsin@=3a—(2)
4g-3gsin30°=7a . 2.5g=7a .. a=3.5misec’
T-3x9.8x05=3x35 .. T=522

9
1Q(59) particle moves in a straight line and the equation or its motion

X =tan t then the acceleration of motion a is equal to
V= ‘:i)t( =sec’t ~.a= il\t, 2sect sect x tant = 2sec’tant = 2VX

IQ(60) A particle moves in a straight line such that its displacement S is given

as by the relation S =t°
second.

then the displacement covered during the first five seconds.
V=3t°-12t+9=0 ..V =0 when t=3 or t=1

[t° - 6t> + 9t} + [t* - 6t2 + 9] + [t — 6> + 9tf =4-4+20=20

IQ(61) In the opposite figure: the small pulley and the plane are smooth. If the
system moves from rest, then the magnitude of the acceleration

-6t> + 9t where is measured in meter and t in

of the system = ... m/sec?. m -
__3m . _3
= 3m+mI 49

Q(62) 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 =

Fxt=m(V-V,) .5x9.8x3=49(V-0) ..V =3misec

IQ(63) 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/sec?, t in second , then the change of momentum of the body in
the time interval [2, 6] is equal to ........cceeeeeeirriennnee. kg m/sec.

j: (ma)dt = j: (4t +2)dt = [21‘2 + ZTE =72
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Q(64) 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.

2 3t |
joth =m(V-V,) . [T* t} =4V . 4V=8 .V =2misec
0

IQ(65) In the opposite figure: the plane and pulley are smooth.
When this system moves, then its acceleration =....

mg-T=ma— (1) , T-mgsin30° =ma — (2) _5
mg—lmg=2ma .'.1mg=2ma a=1mg S -+
2 2 4 30°

IS(GG) A particle of mass 2 kg is moving with velocity (5i + j) m/sec
hen it receives an impulse of (—6i + 8j) N S. then the kinetic energy of
the particle immediately after receiving the impulse.

1= (6i+8j)=2lv-(5i+]) . -3i+4j=v-5i-] - Vv=2i+5]

= dmivlF - (75 -2s
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Q(67) 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

V? = V02 +2aS m=0.012Kg m=0.012Kg
0’ =21"+2ax0.06 .. a=-3675m/sec’ V=21misec| o 06m |0
~r=ma .. -r=0.012x-3675 = -44.1 Al S [B
r=44.1N+9.8 = 4.5Kg.wt

IQ(68) 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”’ m/sec’ and records 60Kg.wt when the lift is descending

ith uniform acceleration of magnitude “2a’° m/sec’ find “a’’ and the
mass of the man

75x9.8 = m§9.8 +a) — 21%
2

60x9.8 =m(9.8 -2a) —»

By dividing the 1,2 .. :_:%,; - % -.5(9.8—2a)=4(9.8 + a)
49-10a=39.2+4a ..10a+4a=49-39.2 . 14a=9.8
~.a=0.7m/sec? .. m=T70Kg

Q(69) 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 )

V2=V ?’®+2aS . 0=(75)+2xax15 .a= -'%sm/sec2

“r=ma . —r=98x—1?5=183.75 Newton

|when moving with maximum velocity
V=V +at .75=0+a'x60 ..a’ =%mlsec2

F-r=ma .'.F=r+ma=183.75+98x%=196N

|power =196 x 7.5 =1470 watt - 75 =2 horses
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Q(70) Two bodies of masses of 3, 5 kg are tied at the two ends of a string
hich passes round a small smooth pulley. The system is kept in equilibrium
ith 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/sec?)

The larger math will move downwards 5g—-T = 5a — (1)
The smaller math will move Upwards T -3g=3a— (2)

~.5g—-3g=5a+3a ..8a=2g..a= 289 = 2><89.8 = 2.45m/sec?

. T-3x9.8=3%x245 . T-294=7.35
T=29.4+735=36.75 .. P=2T ..P=73.5N

After one second S = Ut +%at2 —0+ % « 2.45 x £ =1.225m
59

..the vertical distance between them =2 x1.225 =2.45m
If V is the speed of the body of large mass after descending 40cm, we have :

The mass start its motion from rest downwards
VZ=U?>+2aS ..V?*=02+2x2.45x0.4=1.96m/sec?

-V =4J1.96 = 1.4m/ sec?

01493J1p UOKOWN
UOI422UIp UOI}O

|Q(71) 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/sec’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
F-r=ma .. F=r+ma
F=75%x9.8x245+245%x1000x0.15 = 216825N= 22125Kg.wt
After 4.9 minutes the velocity of the train is V
V=0+49%x60x0.15 = 44 1m/sec
With respect to the separated car

-r=m'a’ . -75x9.8x 49 = 49x1000a’

-.a =-0.735 m/sec? -.0=44.1-0.735t .t =60sec
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Q(72) 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 36 Km/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

m1V1 + m2V2 = m1V1I + mZVZI
12x15-4x25=12x10+4V o <o >
170 = 120 + 4V motzg M=K met2kg W

~.50=4V .. V=12.5m/s vesexd N9y | W=k vier

=15m/s =2.5m/sec =10m/sec

The impulse of the two sphere on the other _1=m(V' - V)
Impulse of the first on the second I, =m,(V,' - V,)=4(12.5 + 2.5) = 60 Kg m/sec
Impulse of the second on the first I, =m,(V, - V,)=12(10-15)= —60 Kgm/sec

|Q(73) 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:

P, =mx9x(60x2)=1470m watt

After _separated:
P, = (m—-15)x9x9.8x ((eo +7.5)x %] — 1653.75m - 24806.25

P,=P, ..1470m=1653.75m—-24806.25 .. m=135ton
the power =1470 x 135 = 198450 watt =270 horses

|Q(74) 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 20

Where tan® = %find the speed of the ball atB( B is the mid point of the path)
M

draw AC | MB
12

MC = 130cos@ =130 x 7= = 120cm , CB =10cm
PA+TA=PB+TB mgx10+0=0+%mvz
V; =140cm/sec
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Q(75) 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)T =3a — (1)

Equation of motion of the (0.675Kq) Motion direction s,
0.675x9.8— T = 0.675a — (2) "

By adding 1,2 .. 0.675x9.8 =3a+0.675a

. ._ 0.675 _ 2
..a_—3+0.675x9.8 1.8m/sec 3g

Part (b)By substituting in (1)

-~ T=3a=3x1.8=5.4N
Part (c)P = 2T = 5.442N
VZ=0+2x1.8x2.5=9 -V =3m/sec

uoI432.4ip UOHOW

0.675¢g

Q(76) 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.

1mVv? -18900%x980 > (1) , mV =176400 — (2)

2

By dividing .-. %V =105 - V=210cm/sec .. m=840gm
After the force is ceased:

T-T,=-rS .. —18900x980=-rx1050 ..r=17640dyne =18gm.wt

[During the acting of the force
F-r=ma ..48x980-18x980=2840a ..a=35cm/sec’
210=0+35t .. t=6sec
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Q(77) A body of mass 1 kg moves with a uniform velocity of magnitude 12
m/sec. A resistance force of magnitude 6X? (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

W= [FdX = [ -6X*dX = - 2x3]: =-128joule
IChange in kinetic energy = work done
Im(ve-v?)=[[(ext)ax - 2(vi-144)=[-2x°f .v=4as7

2
T= %mv2 =56joule

Q(78) body of mass 20kg is let to descend on the line of the greatest slope

to a smooth plane inclined at 30° to the horizontal. Find the velocity of
the body after it travels 5 meters on

mgsind=ma .. a=gsin®=9.8xsin30° = 4.9m/sec’
VZ=V>’+2aS .~ V?=0"=2x4.9x5=49 . V=449 =7m/sec

Q(79) 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.

P=T+W .'.mgh=%mV2+2.13
0.3x9.8x2=%mV2+2.13
1

2% 0.3xV?=3.75 - V?*=25 . V=>5mlsec
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Q(80) 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 2cm/sec? 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
Let the time taken by the second to catch the first =t ... time of the first=t + 4

(it moves with a uniform velocity .. S; =tv) .. S, =12(t+4)=12t+48

S, = Ut+%at2 - 4t+%x2t2

The two sphers willimpact after they covers the same diatance
S,=8, 4t+%x2t2=12t+48 S At+t? =12t+ 48

o t?-8t-48=0 ~.t=12sec =V, =4+12x2 = 28m/sec

30x12+10x28=(30+10)V' = V' =16cm/sec

T, (before impact ) = %x 30x(12)% + %x 10 (28) = 6080erg

T(Afterimpact )= —x40x(16)° = 5120erg = T, — T = 6080 — 5120 = 960erg

1
2

IQ(81) 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% 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.

T-pR=3a ,R=3g .°.T-%(3g)=3a—>(1)

2g-T =2a — (2) By adding 1,2 UR <—
- 29 _ g = 5a - g = 5a a= 1.96mlsec .'-_'.'-_'.'-_'.'-_'.'-_'.'-_'.'-_'.'-_'1-'.'_.'-_'.'-_'.'-_'.'-_'.'-_'.'-_'.'-_'.'-_'.'

U=0 °.°S=Ut+%at2 S=0+%x1.96x12=0.98m

|With respect to the body 2Kg V,=0 , S= 0.5m , a=1.96m/sec’
V2=02+2x1.96x0.5 V= %mlsecz Y
After the 2Kg reached the ground the 3Kg now is moving against

I[Friction force only .. -pyR=ma.. -%x 3x9.8=3xa ..a= -%m/secz

2
V2= U2+ 2aS .-.02=(%j -2x28+s - 5-03m
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Q(82)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.

105x980 T =105a >1 , T-70x980 = 70a —> 2 L)

By adding 1,2 1™ |1

-.175a=34300 ..a= 3‘1‘;(5)0 196cm/sec® T *

At the moment the body of mass 105 gm impinges against 70 105

The ground, it takes time t, l

VZ=V?+2aS . V2=0+2x196x50 .V =140cm/sec [70x980

V=V,+at ~140=0+196t .. t=140_5 R
=V, +at .. =VU+ s —m—7sec

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 VO = 140
cm/sec. to rest instantaneously after time

0=140-gt .. t= %sec The body of mass 70 gm takes time of magnitude t to reach
the instantaneous rest from t= 5 [-]
7 77

IQ(83) 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
3
16

between the body and the plane is== , find the kinetic energy of the body

when it reaches the plane base.

A
mgh=T; + yumgcos0x S
T, =60x9.8x12—-5-x60x9.8x15 20 B 16cm

16 20
Tz = 5292 joules
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Q(84) 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 %, 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.

R =mgcos0 .. mgsin0—pR =ma
3 1 4

mng—Exmgx§=ma - m
3 4 . a_ 2
5g—mg_a .. a=1.96m/sec

Its speed after 250cm
VZ=2x1.96x2 ..V =2.8m/sec

If the body projected to reach heights point :
—MR-mgsin® = ma’

wogh

—%xmgx%—mgx%:ma' s a' =-9.8m/sec’
U=2? , V=0 ,S=25m , a=-9.8m/sec’
V? = U’ +2aS s 0°=U"-2x9.8x2.5.. U=449 =7m/sec®

Q(84) 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/sec?. Find the coefficient of the kinetic friction,
then find the velocity of the body after it travels (cuts) 200 cm on the plane.

>

velocityatB V=V >+2aS .. V?*=0"+2x1.96x2.5=9.8

P.=T,+W §
1 2 3
mgx1.5==mV* +u.(mgcos0)x2.5
gx % IJK( g 202;( B 200cm
9.8><1.5=5><9.8+pKx9.8xﬁx2.5

1.5=0.5+2y, . M, =%
VZ=0+2x1.96x200 .. V=28m/sec
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Q(86) A body of mass 300 gm is placed at the top of an inclined plane

hose 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.

P,=T,+W . 0.3x9.8x1=1x0.3xV?+1.59

2
;. V2=9 - V=3m/sec
IQ(87)A body of mass 2Kg was placed on a smooth plane inclined to
the horizontal with an angle 30° the body was acted upon by a force
of magnitude 14.7 Newton and directed upwards with an angle of

measure 60°with the line of the greatest slope find in Kg.wt the
magnitude of the reaction of the plane as well as the acceleration

R + Fsin60° = mgcos30° .. R +17.7 x ﬁ = 2 x 9384

- R = 2.45/3Newton = 0.433Kg.wt
Fcos60° — mgsin30° = ma

mg

14.7 % % -2x9.8 x % = 2a s.a=-1.225m/sec? = 1.225 down wards

Q(88) An iron hammer of mass 210 kg falls down from a height of 90 cm on a
oundation 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 —
V2=V24+29S .~ V?=0%12x9.8x0.9 = N
VZ-17.64 . V= 4.2misec e
After impact |
mV,+m,V, =(m,+m,)V' g

210+4.2+140x 0 = 350V’
cylinder
U=252 ,Vv=0 ,S=0.18
VZ=V2+2aS .. 0= 2.52°+2ax0.18 .. a=-17.64m/sec’
mg-r=ma .. 350x9.8-r=350x-17.64
3430-r=-6174 . r=9604N +9.8 = 980Kg.wt

18 em
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Q(89) 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.

S=Vot+%at2 .'.70=0+%><a><12 ~.a=140cm/sec "F .
|Equation of motion N <] 60 |——¢
38g-T=38a—(1) , T-uN=60a—(2) | {7
3891 x60g=96x140 ..p, =2 %09 T
After one second 38¢g

V=V +at .. V=0+140x1=140cm/sec

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

-uN=60a" .. -%x 60x980 =60a’ .. a =-392cm/sec’

2 _y2_ . A 2 Lo _140°
Vi=V,S~-2aS ..0=140"-2x392xS ..S—2x392—25cm

IQ(90) A truck of mass 6 tons is moving at a maximum velocity of 54 Km/h

100
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
)

(b)during the ascend V, =54 x 18- 15

.'.P1=(r+6000x%)x15 -~ P, =15r+900 — (1)
5

duringdescend: V, =108 X1g = 30m/sec

-P, =(r+7500xﬁ)x30 - P, = 30r + 2250 — (2)

15r +900 = 30r + 2250 -.15r =1350N .. r =90Kg.wt
P=15x90+900 = 2250 =75 = 30H

|ascending a road inclined to the horizontal with an angle of sine L the
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Q(91) 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

16x210+32x0=(16+32)V' = V' =70cm/sec
The one body now moves under the action of a resistance 24gm.wt

—r=ma s — 24 x 980 = 48a .. a = —490cm/sec?
0=70°-2x490xS = S = 5cm

Q(92) 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

mgh =%mV2 +pmgcosfxS +m

9.8x2.7 = %vz +0.5x 9.8x%x 45 - V=42mlsec

U=0 ,V=42m/sec , S=4.5
. V2=U*+2aS .. 4.2°=0+2a(4.5) .a=1.96m/sec’

V=U+at .. 42=0+1.96t . =17ssec

1Q(93) A body slides on a rough plane inclined at 450 to the horizontal
. if the coefficient of the kinetic friction between the body and the

plane is equal to % 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 :

a=gsin® =9.8><§mlsec2

~S=Vt +%at2 "8, = %x9.8 xgtf S (1)
second : on the rough plane :

mgsin@—pN, =ma .- 9.8x§_%x9.8x§= a -~.a

Bl

x 9.8 x

aN
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Q(94) 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
V=V, +at .0=29.4+ax60 .. a=-0.49m/sec’

S =Vt +%at2 -8=29.4x60-1x0.49x 60 = 882m

—r=ma .. -r=24000x-0.49 ..r=11760N= 1200ngt_1§2° 20/ton

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 F =50x220 =11000
Third: study the motion of the remaining part of the train after the last car has been
|separated

F-r=ma ..11000x9.8-196x50x9.8 =196000a .. a—%mlsec

_ 1 _.2 1.3 2 _
S—V°t+2at 8= 294x60+2x5ox60 =1872

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

Q(95) 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
rom 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

Work by the weight = 1600000 x 9.8 x9 =52.92 joules

—15x9.8 x 198 x 9 = 264.6joules

[Resultant work =264.6-52.92=211.68 joules
P,=T, +P, + W (agaiest resiratnce )

15% 9.8 x1.8 = 2mV2+52 92 .'.%x15xV2=211.68
V =5.3m/sec
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(96)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 6 such that sin6 = % find the maximum velocity of

the car in Km/h if the resistance is the same on both roads

on the horizontal

F=r=4x30=120KG.wt ,V= 72x%= 20m/sec

power = 2400Kg.wt.m/sec = 2400 +75 = 32horses
on the inclined plane

F' =r+mgsin® -~ F = 120+4000x%= 320Kg.wt
320V’ =32x75 - V' =7.5m/sec

Q(97)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

T, +P, =T, +P, %’A
1

ExSxV2+5x9.8x40.4=2940+0 .V =19.6m/sec =
: gz Lo (19.6)°
V=V -2gS . S=1—=19.6m
Total distance =2x19.6 + 40.4 = 79.6m B

1(98) from a point 240cm under the ceiling of aroom 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

B ceiling
240cm
U=980cm/sec ,g=-980cm/sec’,S =240cm 280em/sec L A ground,
VZ=U?-2gS . V=¢980%-2x980x240 = 700cm/sec

H=m(V'+V) . 40000=40(700+V’') .- V'=300cm/sec
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Q(99) A zeppelin of mass 105 kg, moves vertically downwards with a uniform
acceleration of magnitude 98 cm/ sec®. Find the magnitude of the air rising
orce acting on the zeppelin in kg. If a body of mass 35 kg is let to fall

rom the zeppelin when the velocity of the zeppelin was 490 cm/sec, find the

distance between the zeppelin and the fallen body after % seconds from the

:\’N
y

separation moment.

lbefore falling the body :mg—F=ma

105x9.8-F =105x0.98 ..F=926.1 newton
lafter falling the body :mg—F =ma

70x9.8-926.1=70a ..a=-3.43m/sec’
the distance of the zeppelin from the instant of falling of the body

2
s=v +dat? - 4.9><E+1x—3.43x(ﬂj —0

2 7 2 7
li.e. The zeppelin moves by deceleration till stop instantaneously

then return to the point of projection after %sec
The motion of the falling body

v o+da? 494201 20\ _
S=V, +Jat —4.9x7+2x9.8x(7) _ 54m

Q(100) body of mass 12 kg is placed on a smooth plane inclines at 30°, 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.

mgsin0 =12x9.8xsin30° = 58.8N
*F>mgsin® .. the motion is upward
F-mgsin® =ma

. 88.8-58.8=12a ..a=2.5m/sec’
After 14 seconds

V=V +at .V=0+25%x14=35m/sec
If the force acting on the body is ceased
a' =—gsin® = —-4.9m/sec?

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

Vi=V?4+2aS . 0=35-2x4.9xS .. S=125m
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Q(101) 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
ith unifrom acceleration 10cm/sec? 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

35cm/sec
_ 1 .42 . _1 2 _ g2 =" -
S1_Ut+2at ..51_2x10t St f TS0 gB
S, = Vt = 35t 30gm 20gm
S -5, =150 -5t — 35t =150 .. 5t* -35t-150 =0 ..t = 10sec

VV=U+at =10 x10 = 100cm / sec
30 x 100 + 20 x 35 = (30 + 20V .. V = 74cm/sec

Q(102) 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 %sec

R 4
[From A to B 7 hd
V2=V ?+29S . V?=0°+2x9.8x3.6 .V=84m/sec A® :l
[From A 1o B ¥
VZ=V?4+2gS 0=V >-2x9.8x2.5 .. V=7m/sec sen) §

.om

1=0.2 (7+8.4)= Fx% -~ F=21.56N 2.5m
R=F+W=21.56+0.2x9.8 =23.52N S B By

second impact

Q(103) 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?

m(%vzj —rx9 - %mv2 =9r - (1) , ImvZ=sr-(2)

1. v2_
MV 2

1
2

by dividing :%:% - 8=12cm
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Q(104) 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

40gsin30° - T = 40a — (1)

with respect to 40

T -30gsin30° = 30a — (2)
40gsin30° —30gsin30° = 70a
10gsin30° =70a .. a=0.7m/sec?

307 30

After one second ..V=V_ +at ..V=0+0.7x1=0.7
Vi=V>?+2aS .. 0.72=0+2x0.7xS ..S=0.35m

vertical distance 0.35xsin30° =0.175
vertical distance between them is 0.35m

Q(105) 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.

T=2mv?=9x985(1) , H=mV=42(2)

2
by dividing 1,2 - %v 21 - V=42misec , m=10Kg
VZ=V??+2aS . 0=(4.2)°+42A .. a=-0.42m/sec’
—r=ma’ .. 12.6-42=10a ..a' =0.84m/sec’

V=V, +at -42=0+0.24t . .t=5
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Q(106) 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

1

10 of second.
Solution
Studying the phase of falling down Studying the phase of rebound back
wvi=v2+2gs v =2+ 2gs
Svi =0+ 2x98x10 S0=v3-2x98x25
sV = 14 m/sec . v, = Tm/sec
Itis the velocity of the ball be forit contacts | .". The velocity of rebound back = 7m/sec
directly with the ground. vertically up wards
impulse = Change of momentum = m (v, - v)) V=0

1

= 717 - (- 14)] = 525kg . m/sec ®
_ . _ 1 s=10m V=0
Simpulse = F.t .. 525 = F x 10 .

.. F = 52.5 newton 9.8m /sec’

=-9.8m/sec
§=2.5m
1 ‘rz

IQ(107) 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

g =
The reaction of the ground on the ball = impulsive

Direction of motion

force + weight of the ball v
= 525 + 7 x 9.8 = 54.95 newton

|of kinetic friction is % . if the cube starts motion from rest and it is
4m height at which distance does the cube rest on BC

[FromAto B

P,=T, - mgh=2mV’ i
9.8x4=2V" V=784 /‘
[From B to C -

30 m »| C

T, =W =rS =y, RS = y,mgS

- | _1
o 2><2><78.4— 5><2><9.8><S

S=20m
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Q(108) A particle of mass the unity moves under the action of the force

F = (2t —1)i + (5t + 2)j, where its displacement vector is given as a
unction of time by the relation S = (3t2 + 1)i + 4tj , 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

W =FeS = (2t—1,5t+2)e(3t* + t,4t)= 6 +19t* + 7t
[work done in interval [2,5
=|6x 52 +19x 52 +7><5]—16><22 +19x2? +7x2|=1122joules

I(2) The average power =% = % = 374 watt

I(3) The power = % =18t +28t+7 att=5 P =647watt

|Q(109) A constant force F acts on a particle such that its
displacement vector is given as a function of time t by the relation

—

S= (3t2 + t)? - 4tj where F is measured in dyne and S in cm and (t) in sec

lgiven 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

letF = ai +bj
W =FeS=at?-3bt

P =S (at” - 3t)=2at -3

lat t=2 . 4a-3b=14 (1) at +=3 . 4a-3b=14-(2)
~2a=10 ~a=5 ,b=2 -~ F=5{+2j
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Q(110) The force F = 6i + 2] 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

relationT = (3t2 + Z)i + (2t2 + 1)] 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

S=r-r, =(3t,2t?) att=2 S=(12,8)
The work done =(6,2)(12,8)=72 + 16 = 88 joule
[the change in potential energy =-work =-88 joule

|Q(112)A body of mass m=(2t + 5)Kg and its position vector after a

: (1
time tis r_(z

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

t> +t-— 5) Cfind the velocity vector and the acceleration

= 1, ds _dv

S=r r°—2t+t , V= ot =t+1 ,a—dt—1
H=mV=(2t+5)t+1)=2t*+2t+5t+5=2t*+ 7t +5
F—%H 4t+7 ,whent=10 - F=4x10+7 =47

Q(113) A body of mass 3 Kg moves under the action of three forces
F, = 2i + 5] ,T= =ai + 3j ,_E = 2i +bj such that its displacement vector
is glven as a function of time t by the relation

S= (t + t) (2t + 3)] 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

F=(4+a,8+b)
V=%=(Zt)€+(—4t)} na= fj‘t’ (2,-4)
~F=ma=3(2,-4)=(6,-12) =(4+a,8+b) ..a=2,b=-20

W =Fe¢S=(6,-12)e (t* + 1,-2t* — 3) after 5sec
=FeS=(6,-12)e(26,-53)=792joule







