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In a collision of two masses m and 2m, LSl 2m sm S anlat Js (81

the momentum of the 2m-mass
increased by 3 kg m/s. what is the
change in the momentum.
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3 kg m/s |
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-6 kg m/s |
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Ap; = =3
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Solution (in English):
1. In the case of a collision between two masses m and 2m, if the momentum of
mass 2m increases by 3 kg-m/s, what is the change in momentum of mass m?

. . . . kg.
Given: The increase in momentum of mass 2m is equal to 3 ==

That is: sAp, = +3 kgT'm
We know that p,; — p,; = Ap,

Solution: We use the law of conservation of momentum

Apeor = 0 i ]
b —pi=0 ThIS deduqtlon
—— IS not required

The final momentum equals the sum of the momenta
of the two particles: py = p1r + Dy

Similarly, the initial momentum: pi = p1i + p2i

Therefore:
Pif t D2y = P1i T D2i
Pif —P1i = _(P2f = D2i)
Ap; = —Ap,
Ap; = =3

This question is considered one of those that can be solved in a much simpler way
with a correct understanding of the law of momentum for a system of particles. This
law tells us that the total momentum of the system is conserved at any moment
unless external forces act on the system.

Applying this understanding to this problem, the system of particles is limited to just
two bodies.
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This conclusion is for understanding only.

We conclude that any increase in the momentum of one of the masses will be
matched by a decrease in the momentum of the other mass with the same value,
i.e.:

Ap; = —Ap,
Memorize the previous law for this type of problem.

2.A 5.8 x 10*W elevator motor can lift P =58X10*%W 45,8 sacd jnd (S0 2
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speed of . ) Lgiagd A4
36m/s
28m/s
0.36 mis
028 mis
(o)l
riludaral)
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Solution (In English)
Given:




P = 5.8 x 10* W (average power of the motor)
F = 2.1 x 10* N (gravitational force on the body)
Required: Calculate v = ?

Solution:
P=vXF
_P
V=T
_5.8_28m
VE21T 4%

This is a straightforward substitution problem

3.Two pipes, each of diameter d, Calls gl JSi) @ Lgie IS dab Gl sl &1L 3
converge to form a pipe of diameter D. zeail D d Gm A8l ()65 ) any 3 Doyl
What will be the relation between d 38) Aoy Coraza Gl s 8 3] Aoy
and D such that the flow velocity in the S sul JS 8 ALY

third pipe becomes double of that in
each of the two pipes?
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D=2d
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Solution(In English):
This is a fluid flow problem. We use the law of conservation of flow:
Ria + Ry = Rp
Ry = Ajqg X V1q;
= A1g X V1q + Azq X Vg = Ap X Vp
From the problem statement, we can deduce:
Ayq = Azq = Ags
(as the diameters are equal, so are the pipe areas)
2A3 Xvy=2Ap Xv4
2A4 Xwg = 2Ap X ¥p
— Aq = Ap
Aqg =4p

Substituting v, = 2v,; from the hypothesis:




2A3 Xvy=2Ap Xv4
2A4 X¥y = 24Ap X ¥p
— Aq = Ap
Ay =Ap
The area is related to the radius by:
Aqg = n(rg)?;
Where radius is equal to: r; = %d
- n(rg)? = m(1p)*
Ty =714
So %d = %D and simplifying we getd = D

This question can be solved much more simply with a correct understanding of the
flow law. Since flow is conserved (it's the product of flow velocity and cross-sectional
area), any decrease in the cross-sectional area ratio is matched by an increase in
the fluid flow velocity by the same ratio.

Applying this to the problem: We want double the flow velocity, so we need half the
cross-sectional area. This means going from two pipes of diameter d to one pipe of
the same diameter.

4

3A child on a bike, initially riding at a Ao 4l B e OIS Cus a3 Jila oS

speed of 15 m/s and then decelerates 33l 40/ jie 3.0 4o yun Ualii 340l / i 15

at 3.0 m/s? for 4.0s. What is the child's 8l s2a Algs 4 Jihall de e 015540

speed at the end of this time interval? a3l
Speed (mis)= [ ] =(mis)%=s

(2oadl) =l

v, sl At=4s a= -32= v1=15%:¢w‘

v =alt+ v,
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Solution in English:
Given:

v, =152  ag= -3 Sm At = 4 s Calculate v,
v =alt+ v,

g™
v, =3 —
2 s

This is a substitution and calculation problem.

5. When a child plays on a swing, they aeS a i da a1 e JubY) Caly e 5
will follow a circular path. Take T to be AUl o T culS 1) 4 pla A8 ja jlus (e ¢3S
the combined tension in the robes and ade s Jikll AIS o m 5 el (A i)
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O
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T— mg=ma, %
F.-=ma,;
= F.=T—-mg
A Syl 5 58l i (gLl A s el e (g Ak el b asual) IS Al
= E =T+ mg

Solution(In English):
Drawing: The diagram is key to solving this type of
problem. N\

Apply Newton's Second Law:

Projecting onto the normal directed towards the center
of rotation:

- T— mg=ma,

x Wi E =ma,;
JE

= F.=T—- mg

If the particle is at the highest point of the swing's path, the
centripetal force becomes:

= FE =T+ mg

6. A car's speed increases from 11.7 S AE /) e 11.7 esobmde 236
m/s to 13.8 m/s over 3.5 seconds. g bl b sie gale 3.5 A 40l 5. 13.8
What is the average acceleration $aia 301 5 yall oda JMA

during this time interval

Average acceleration (m/s?) = [:] = (m/s2) & sl o gia

(omdl) J=J
sl At=355s wv,= 13.8% vy =117 % Cilanal)




_Av

“Ta
U=V
Y

_ 13.8-—-11.7 m
a=T=O.6S—2
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Solution(In English):

Given:
wy =117 = v, = 1387 At =35 s Calculate a (average)
Solution:
_ Av
Y
__ V=1
Y
__138-117_  m
¢= 3.5 T s2

This is a substitution and calculation problem. It's best to use a calculator for these
calculations to save time.

Force vs. Distance
ALy 5 gl Aille

3,
| Distance (m) Al
7. A boy pushes a cart at constant speed @*ﬁ‘ lia yae Je Ailide & e Al pdn 7
along a lever sidewalk. The graph below iy 4881 5 ) (0 A8Madl iy olial ) as )
represents the relationship between the il e e s sl w5l sl o )
horizontal force exerted by the boy and ’ T J:Ofd:u Li‘ sl ‘j\m .
the distance the cart moves. What is the -4 S e o

total work done by the boy in pushing the
wagon a distance of 3.0m?
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Dadall M Jedll sl F = 25 bl Jgha e s )l (0 v =const As = 3m 1 Gldasdll




g=0 W = F# = Fr cos(6)
o 3! N

—— A —> W=25X3X(1)
(sf—s;))=As=3

X
e ~25% (3
A o =75 )

BS'= 3w 3saa A o Lo Lle yilia (i sa Al
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Solution (In English):
Given:

As =3m v = const
From the graph F = 25along the entire path
Calculate the total work done = 0

X
W =25x3x(1) ;
(sf—s))=As=3 Lj/;
F—Si) =As = e s
=25 x (3) / f

This is a direct substitution problem. We just need to pay attention to the integration
limits.

8. 8. A box is pushed on a horizontal F=1258dblg 8 mha o (i ady,
surface by a force F = 12 N from point 13) Jill 8 S B adadill ) 4 3dadil) (e (55
A to point B as shown in the figure. If 0 =30.0," Sud =15 M = 2 <ilS
M=2kg,d=15m, 6 = 30.0 degrees, 558l (e aiall Jadll dad oa Lo As
what is the value of the work done by

the force?
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(2oadl) dad)
s Ciludazal)
W cuald = 15m 0 =30 F=12NA-B M=2kg
W = F# = Fr cos(6)
Ul

=12 X 15 X cos(30°)
W = 156 (J)
O e Gl s da sl e 3 gaae daudall o () oLVl oSle Cing pilia (ke Al
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Solution (In English):

Given:
M=2kg A—->BF =12N 6 =30 d =15m
Calculate W
Solution:

W = F7# = Frcos(6)
Substituting:

=12 x 15 X cos(30°)
W =156 (J)

This is a direct application problem. Make sure the calculator is set to degrees, not
radians. Don't hesitate if the solution doesn't require all the given information; there
may be unnecessary data.

Lodie | (3saiall e 430358 Gulai o3| ilals e Ay (S m=2.50) 4l Gsnia oy, 9
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the box was at rest and the spring was € ol e sl Jadll Hlaie e
not stretched. A constant force was

applied to the box. When the box was

0.15 m from its original position, its

speed was 0.97 m/s. What is the

amount of work done by the spring? 9. A box with mass (m = 2.50 k) Is
attached to a spring (k = 432 N/m) by

a rope as shown in the figure. Initially,

m

Frictionless surfaces

(rll) -
So=0 v, =0952 s, =015m k=432 m=25kg b=l
S m

& 3l e Jsdall Jaill Cone
W = fﬁd§
(s Dol LoVl adsall) 5151 S sa olase A jall olails dn ga (81 ) saa o bk
W = —fksds
So=0

1 2
= VVS == —Eksl

1
W, = —5 X 432 x (1.5)?

W, = —4.86]

Solution (In English):
Given:

m=25kg k=432> s, =015m v, =0957 s5,=0

Calculate the work done by the spring:




W=fﬁd§

Projecting onto a horizontal axis in the direction of motion with the origin at the
center of oscillation (original spring position si):

Wz—fksds
50:0

1
= VVS = _Ekslz

1
W, = —5 X 432 x (1.5)?

W, = —4.86]
10. A mass of 50 grams is attached to Al ye Culi 88 kg 8ol 2 50 LSl 510
a horizontal spring with stiffness k = Adlise i ) Jaraal) 1Y) i/ s k = 3600
3600 N/m. If the spring is compressed LA BlS e b

by 5 cm as shown in the figure, when
the spring is released, will the mass be
able to overcome the hill with a height
ofh=10m?

slad (e ALK (S i | 3l ad o Levie
¢ jie b = 10 Wl il 4l 4
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- The block will cross the hill Zhl 3 (o g KD
The block will bounce back before A Joad o) J el A5 5 5 Ol g
reaching the top of the hill il

& The block will stop immediately A 3 a3 ;’_;f:.l_ § o g KHSH

after crossing the hill

The block will settle at the top of the

hill Al A4 o i Cipu 4D
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h =10m d=5cm k=3600> m=50g ikl

Lagin ool g &y ) Jad o ALl A 3 geaal Callaiall Jaudl) o
W, = mgh
= 0.05x 10 %x9.81

=49]
W, = 1k 2
S —E X
1
= 5 X 3600 x (0.05)”
=45]
Wy > W, o Wl ek Jull
A A 3 gy 5K Y i 3] Ay (53 Jaal)
Solution (In English):
Given:g  k=3600- d=5cm h=10m

We calculate the work required to climb the hill and the work of the spring, then
compare them:

W, = mgh
= 0.05x 10 x 9.81
=49]

1 2
VVs:EkX

1
=3 X 3600 x (0.05)2

=45]
Therefore, we see that W, > W,

The work provided by the spring is not enough to climb the hill.




