University of Ibadan
Department of Physics
PHY102 - 2016/17 Session (2017): Exercise 1.

1) /(u + at)dt =? where u and a are constants

t
2) / [u + at’]dt" =7 where u and a are constants
0

3) /sin(at)dt =7 where ais a constant

4) Consider a sphere of radius R whose density p is not constant but varies as the cube of the
distance (r) from its centre: p(r) = kr®, kis a constant. Determine the mass of the sphere in
terms of k and R.

5) Is cos(x+y) = cos(x) + cos(y)? (Give a proof or counter-example)

6) The velocity-time graph of a car is as shown below with 12m/s being the maximum speed
attained. (a) Tell a story describing the acceleration and speed of the car.

(b) Determine the total distance traveled by the car in the six (6) seconds shown.

(c) Determine the acceleration of the car in the last one second.

2 5 6 t (time in seconds)

6) Einstein's relation is actually £ = y/m?2c? + (pc)™ where E is the energy, m is mass, cis the

speed of light and p is momentum (momentum is mass times velocity). Determine the values of b

and n.

7) In physics, each particle of momentum p has a wave corresponding to it. The wavelength X of
this wave is related to p by de Broglie's expression p = i/, where, h is called the Planck’s
constant. Determine

a) the dimension of Planck's constant

b) the Sl units of Planck's constant.

8) (Farai): The volume of liquid flowing per unit time deper;jds on the coefficient of
viscosity 7, radius r of the pipe and the pressure gradient T Using their dimensions

: Fi . . . . .
and noting that n = e where F is a force, A is an area and v is a velocity, determine

the expression for volume flowing per unit time.
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a) Starting from rest, the car accelerates uniformly for the

L
: first two seconds until it attains a speed of 10m/s. It then
I

—>

continues at this speed for the next three seconds. At this

a 5 c -}-N point it then decelerates uniformly to rest in the last one

bl Torl distance Fravell) = Jé\,—cu- - S;f:;: s, v,

D

leb o ecmdd, A‘rea-c- _:‘_l,bam_% L‘Qlﬂu =

=

i

Froee 2 & 55 fveas Loy *Broedl = Box (Bufs = 30w,

Llayd s, Breaz L L,aJe+Lo7l4/ c L tlg x10m/s = 5
) p il

X Lg% |O\m/_f — 10w

]
p



Ut aveis (0n430m 15w = 45, =Bl it Pravelio
6<‘) A((ﬂ.lb/a{':mn N lad' v\ SQ.LOV\O‘

0=l Y, ) (S__C)HDMZF)
HT\\W/(X 4, gzm M _ 4= -0
=Y (11) \51) = Cés} D"""A) Lt X:L_)(' L@—S)S

5 b6

6 E- fm"‘c"’ +qoc)'{
= B it 4—(’]367n — £ w\"zk’,(yc)n hiwt Pt Came
Incion. Tl Swenspn of oy i« MUT { Fom
wofic EngrgY = et [Ed= (M) (LT7) =m> T
o from Work <> ENERGY = [E1~ [fveorditt]= (LT ) L
= M7 %
el = (e T = Mt
[ me*] = N\’“(LT"Jb il A

Mj)_*r“ ¢ Ha Jivangivn 372 C Cgf-\-QQOU

(1= (L)' e

T | Compgre A Th
F:. Mdm@ahm = w1 ASS X \/e,lm_,@ EE}] ‘; Ma.LL}T_,Lf

20p] = M LT

:(uw\pw =>| b= L/—j

/

—In=-4 > =]

(|

b
—~1n

Y
L) => El[“?’c.\l/.l_@c_)”'



‘?) 0‘373;1‘ = /Fi\ =h. = E/Ib>\]: [l

‘}T =) _ =)
mﬁm\w@%% (ML| )L = [h]

= Maf¢ %V*’/{Ol{q:) = EI’IJ: W L‘z _r-;{{l_

(%t Qb obove e T

) fon Lh1- ML%T—?W ST Ut o b Je k ”('Ls"”:. ka‘tw”g"

- M2 -/&5?%¥

M f e T
@ \MML - x® 5\?% X 2
Otk (B o [ iy e)] —u
1= [FL] = MLT™W) o
S PR CRICa
Er]: | ) [Pt% _ [chel{'-\-fej: MLTL:l/Lz; ML_L T,v)_

[é%”ﬂ] S AL [y@: |

Us T() £: hpgnsiodtss contfenf
Ma%wbwﬂl‘gwea; T »
LT e T T e e

W\,\.(, ,W\D(,@,gqmw;) j,fw (.
A+2-=0 —_ S =D X=-Z
“Xy-2z =2 —¥
"‘)L‘-lz —'_,""l = —+32 —2Z =-1 = _Z':'"l =2 Z—:)-:b)(:—-l
She K=-2£ SMew x= —F

Ug&\ﬁ Z=z| omd X==| E’Z® oy g2 (J.;./e,: _(

=) | Y1 =33 = g=l< 2 =>@






University of Ibadan
Department of Physics
PHY102 First Semester 2016/17 Session (2017): HW 2. Due Date: N/A
Take the acceleration due to gravity (g) to be 9.8 m/s?

References: (1) Halliday and Resnick (2) Farai (3) etc.

1) A van starts from rest and moves with a constant acceleration of 4m/s? Determine

its speed and distance traveled in the first 12 s.

2) The velocity-time graph of a car is as shown below with 10m/s being the maximum
speed attained. (a) Plot the position x(t) as a function of time t.

(b) Determine the average speed of the car over the six (6) seconds shown.

(c) Determine the total distance traveled in the six seconds (Hint: Area under graph)

(c) Plot the acceleration a(t) as a function of time t.

(d) Plot the position-time graph of the car

2 5 6 t (time in seconds)

3) A ball dropped from a building hits the ground after 11s. Determine (3) its speed
upon hitting the ground (b) the height from which it was dropped.

4) 5.2 seconds after seeing a lightning from a cloud, you hear its thunder. How far is

the cloud from you assuming the speed of sound is 340m/s.

5) A stone is dropped by a bird which was 320m above the ground and rising
vertically at 10m/s. Determine: (a) the maximum height reached by the stone (b)the
position and velocity of the stone 4 s after it was dropped (c) the time taken for the

stone to hit the ground.



6) In order to determine the height or depth of a cliff, a hiker (climber) drops a stone
from the top of the cliff and measures the time between the moment the stone was
dropped and the instant s/he hears the stone hit the ground. If this time is 3.3

seconds and the speed of sound in air is 340 m/s, determine the height of the cliff.

7) The acceleration due to gravity on the moon is about one-sixth that on the earth.
A man can throw a stone 10 m straight up on earth. How high can he throw the stone

on the moon assuming the (initial) speeds of throw are the same in both cases?

8) A canon ball is fired with a velocity of 150 m/s at an angle of 40° to the horizontal.
() Determine the position of the bullet after 10 s. Was it moving up or down at this

time? (b) When does the canon ball land and how far from the point of release?

9) Consider the situation shown below. Building B is 6m from A, horizontally. If the
stuntman jumps, will he land on the second building (B) or not? What should be his

minimum horizontal speed in order to land on B?

Ym s
S

10) A long-jump athlete jumped 8.5 m. Estimate her angle of takeoff. (Hint, you will
need to assume her initial speed u. Assume she is a good 100 m sprinter with a

record of about 10 s)

11) Assuming air resistance is zero, rank the projectile paths shown according to (a)

total time of flight, (b) initial vertical velocity, (c) initial horizontal velocity (d) initial



speed. In each case, rank in ascending order

4

12) A fan with rotating blades of radius r = 0.2 m makes 2400 revolutions per minute.
Determine, for the tip of a blade, (a) the distance traveled in one revolution (b) the

speed (c) the acceleration (d) the period of motion.

13) Consider a train which goes at constant speed around a bend (which forms a part
of a circle). If the maximum legally allowed acceleration experienced by passengers
is 0.050q (i.e., 0.050 X 9.8m/s?), determine (a) the smallest radius of curvature of the
bend that is allowed if the speed of the train is 200 km/h (b) the maximum speed of

the train if the radius of curvature of the bend is 0.5 km.

14) () Determine your centripetal acceleration due to the earth's spin, assuming you
are at the equator. (b) At what latitude is the centripetal acceleration equal to
0.8cm/s?? (c)Determine the period of rotation of the earth in order to have a

centripetal acceleration of 10.0 m/s?at the equator.

15) (Farai) The engine rotating a shaft is shut off when the angular speed of the
shaft is 1,800 rpm. It stops rotating 15s later. Determine (3) the constant angular
acceleration (deceleration) (b) the total angular displacement before coming to rest

after the engine has been shut off, assuming constant angular deceleration.

16) A man walked 2 km north and then 1.5 km north-west. Using a geometrical

approach, determine his displacement from the initial position.



17) A woman walked a distance 30 m and then a distance of 40m. Show how her
displacement vectors may be added to give a net (resultant) displacement of
magnitude (a) 10m (b) 50 m (c) 70 m

18) Three vectors A, B, C each have the same magnitude (10 N) lie in the xy plane and
make angles 45°,90°, and 120°, respectively, with the positive x direction.
* Using a geometrical approach determine (@) A+C (b) A+ B - C

—

* Using an analytical approach determine (@) A+ C (b)A+B—-C () A+ B+C

19) Determine (a) A x B (b) A- B and (c) A — 2B for the vectors A and B shown
below, given that |A| = 6N and |B| = 3Nand the angle between the vectors is as

indicated.

20) Determine the angle between two vector forces of equal magnitudes given that
their resultant has a magnitude which is half the magnitude of each of the original

forces.

21) Consider the velocities #, = 2i + 37 — 2k and @, = 4i + 3j. Determine the
magnitude of @; such that &, + o + 75 = 61 + j — 4k.

22) A constant force F = 3i + j — 2k moves a point through a displacement 7=1i + 2j
Determine (a) the angle that each of the vectors makes with the positive y axis and

(b) the work done by the force F in moving the point.
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University of Ibadan
Department of Physics
PHY102 2016/17 Session (2017): HW 4 Due Date: N/A
(Work, Energy, Power, Collisions)

Take the acceleration due to gravity (g) to be 9.8 m/s?

References: (1) Halliday and Resnick / (2) Farai /(3) etc.

1) A horizontal Force F of 10 N pulls a box 12m along the surface of a table. Determine

(a) the work done by the force (b) the work done by the force F if the mass of the box is 0.5
kg (c) the work done by the force F if there was a frictional force of 5N opposing the

motion (d) the work done by the force if it were directed at an angle of 60° to the horizontal

2) A car moves up a distance of 200m along a plane inclined at an angle of 45° to the
horizontal. If its speed is 25 km/h at this distance, determine (a) its kinetic energy (b) its

potential energy (c) its total energy

3) H&R: The block shown below can take either of the three frictionless paths A, B, C, each
differing in elevation as shown below. Rank the paths in descending order according to (a)
speed of the block at the finish line (b) travel time to the finish line.

16— F;pl'Sl't
_Line

-\—r§ A
= B
3

a

)
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4) A horizontal force F drags a 10kg box a distance 12m along the surface of a table at
constant speed. If the coefficient of sliding (kinetic) friction between the table and the box

is 0.2, determine the work done by F.

5) An object, acted upon at time t by a force F(t) = (3t*-2t) N, moves at a constant velocity of
3m/s. Determine (a) the power expended at time t (b) the work done in the Ffirst five

seconds.



6) If the object shown below was released from rest at the point A and the surface is
frictionless, determine the velocity of the object at the points B and C as it slides on the

track.

7) The horizontal force acting on an object is plotted against displacement as shown below.
Determine (a) the work done in each of the segments A (0-2 cm), B (2-3 cm), C(3-5cm) (b)
the total work done

N
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8) A satellite is released from the surface of the earth with a vertical speed of 10 km/s.
Determine its mechanical energies (potential and kinetic) when it is at a height of 2 km

above the surface of the earth.



9) Determine the average power required to raise a 120 kg object to a height of 10m in

three minutes.

10) H&R: A cannon ball is fired from level ground with a velocity of 18m/s at an angle of 60°
to the horizontal. At the top of the trajectory, the cannon ball explodes into two parts of
equal mass. One fragment whose speed is zero immediately after the explosion falls
vertically. How far horizontally from the point of release does the other fragment land?

Neglect air resistance.

11) A neutron of mass 1.67 X 10" kg traveling with a speed of 8.0 km/s collides with a
deuterium nucleus of mass 3.34 X 10" kg which is at rest. If the collision is elastic,

determine (a) the speeds of the particles after collision and (b) the total kinetic energy

12) H&R: A proton (atomic mass 1 amu = 1.67 X 10-27 kg) with a speed of 600 m/s collides
elastically with another proton at rest. The projectile proton is scattered 600 from its initial
direction. () Determine the direction of the velocity of the target proton after the collision

and (b) the speeds of the two protons after collision.

13) Two objects, each of mass 2kg traveling at constant speeds of 20m/s and 15m/s,
respectively make a head-on collision and coalesce together, moving on in the original
direction of the fFaster object. Determine (a) the speed with which they move off

(b) whether the collision was elastic or inelastic

14) (a) A constant force F = (15,10,1)N moves its point of application through a
displacement (2,0,-1) cm. Determine the work done by the force
(b) A force F=(3x,0,0) N moves its point of application along the x-direction from the point

x=20 cm to the point x=-20cm. Determine the work done by the force

15) A 1.0 kg box is launched horizontally by a compressed spring on a frictionless surface at
a speed of 10 m/s. If the spring constant is 1200 N/m, by how much was the spring

compressed in order to cause the launch?



16) A 1500 kg car can accelerate uniformly from rest to a speed of 20m/s in a time of 8s.

Determine the instantaneous power expended and the average power expended.

17) A 6g bullet moving at a speed of 100m/s strikes a block of wood. Assuming that the
bullet decelerates uniformly in the wood and stops within a distance of 5cm, determine (a)
the time taken for the bullet to stop (b) the impulse on the wood (c) the average force

experienced by the wood

18) You have a 12V battery which happens to have stored 8640 kJ of energy. For how long

can the battery be used to power a device whose average power rating is 460 W?

19) A block on aninclined plane is acted upon by three forces of equal magnitudes (20N) as
shown below. F; is along the horizontal, F; is perpendicular to the inclined plane and Fs is
along the inclined plane as shown. If the block slides a distance 50 cm upward along the

plane, determine the work done by each of the forces.

Y.

&2

1S

20) An object of mass 20kg was dropped from a height of 400m. Upon reaching the ground,
its speed was found to be 80.5 m/s. Determine (a) its potential energy at the top just before
it was dropped (b) its kinetic energy just before hitting the ground.

Why are the values in (3a) and (b) above different?

21) Work all the questions in Chapter 7 of Prof. Farai's book
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University of Ibadan
Department of Physics
PHY102 2016/17 Session (2017): HW 5 Due Date: N/A
(RIGID BODIES and SIMPLE HARMONIC MOTION)

Take the acceleration due to gravity (g) to be 9.8 m/s?
References: (1) Halliday and Resnick / (2) Farai /(3) etc.

1) Determine the moments of inertia for the following:

(a) A flat circular disk about an axis through its center but perpendicular to the plane of the
disk.

(b) A sphere about its diameter

(c) ASlab of length L, breadth B, and height H about an axis through its center parallel its
height but perpendicular to its length and breadth.

2) Four points particles are fixed at the corners of a square of length “a” to form a rigid
system. If each particle has a mass m, determine the moment of inertia of the rigid system
(a) about an axis through the center of mass of the system and perpendicular to the plane
of the masses

(b) about an axis through any of the corners of the square and perpendicular to the plane of

the masses

3) Consider the system shown below. Determine its torque (or moments) about the center
of the rod. If the rod is uniform with a mass of 0.5 kg and length 0.5m, what is the initial
angular acceleration of the rod? F1=60N and makes an angle of 120° with the rod, F2=80N
and makes an angle of 40° with the rod as shown below. All forces act in the plane of the

paper as shown.

F1
Weight

F2




4) A ladder of mass 15kg and length L leans against a smooth (frictionless) wall. If its center
of gravity is at a distance 0.7L from the top, determine (a) how much friction there should
be between the ground and the ladder for the ladder not to slip (b) the coefficient of static

friction

5) A body of mass 0.2kg oscillates at the end of a vertical massless spring of spring constant
k =1000 N/cm

(a) Show whether or not the motion is Simple Harmonic

(b) At what point(s) is its acceleration zero? At what point(s) is its velocity zero?

(c) Can you determine the displacement of the particle at time t?

6) A particle moves such that its position is given by x(t) = B cos(wt +5.0). Show whether or

not the motion is Simple Harmonic Motion

7) A circular hoop of mass M and radius R rolls along a plane with a linear speed of 3 m/s.
Determine (a) its translational kinetic energy (b) its rotational kinetic energy (c) its total

kinetic energy (d) its linear momentum (e) its angular momentum

8) An ice skater is spinning with outstretched arms at a rate of 3 radians/s. If she folds her
arms so that her moment of inertia is reduced by 20%, a) what is her new spinning rate? b)

By what fraction does her kinetic energy change?

9) (H&R) Consider a heavy door of mass 20,000 kg with a moment of inertia of 45000 kg m?
about an axis through its hinges. The width of the door is 3.2 m. What steady force applied
at its outer edge and perpendicular to the plane of the door is needed to move the door
from rest through an angle of 60°in 15s? If the force were applied, instead, at the center of

the door, what force will be required?
10) (H&R) A diver launched from a board and changed her angular velocity from zero to 5.0
rad/s in 100 milliseconds. If her rotational inertia is 15 kg m?, determine (a) her angular

acceleration, assuming uniform (b) the net torque acting on her during the launch

11) Work all the questions in Chapter 9 of Prof. Farai's book



d:w)e, "gla\in .
BI- Lgvv\\r SW\CUM Fou—} ¢ howh D{\NJ&J
§\L(J/‘ vaw\,U M Af 24 \q M CMM ")\'\2
lM'vQ fle O O{R{f\m& -F(am lv.
I A i He widh vf Huf Jwa/{/r;“/
T ' s q"ﬂ“’w Ao, 1k ovesn < AT A
Ho dizk ® uM,f—;w Hoo M i'\_:m_ olee M= MMM&:B{J’S/‘

N : v l"rrﬁf -prlgz 27 br f‘ao‘M{ offcluk

o)

j W Mh‘j"quf {‘V\,]QL—'N\M
%M#M@v*lfﬂfﬂ"? a}amftéa»at@« o ZM lT)rLr)
Sawe Sw/fwwm%m\/%—fvw Ly
0 % v R . ‘_r_-J(Mh-robrr —2Y‘/‘J F3dr ;%_”"ﬂ.&.Ly
1 Tﬂ ( R\-Eb—v—/ Rz L{-
.S\,w'/\/ Nrosdr = R4
= Mg It

—

= Ming. of | + | -
ohiz) O{fﬁ’:a f dick abod e g f@/,auol\dw & plaa of

(L) (P\B\H\N({b b rifome pw«pa;ag Dot err & \&N conndy g
c Hac Jud \w,o muu Fndl mm[ i nok NG oab 20K
A“”“‘F ) Cong Jos s sphee b \Mz

s
_? N ’l‘(h!/—Q 5 _SmCl,U \CQ,W g 0\/0[ 4;3'%(,@ r-
« {(Mm UW\(A«‘\/) &Q I € 5‘ AL showm:
le \ "o by O'\SWLQ {143 ;W/w WS dY\h”)
A AXR SI/\Nv\ SRRy % K Srvv\a/{/l Y%

J[ N dn byl LM) rg]\n9 lg%\, Mormerf 3{




wha o hld mewank of Wgrhio i< He e (1wl
7 ol cudh cobvibihons - J@w«)[rsn\nﬁr

NQ\\& olv\/\ —f J\M \/Ql,w - DO.,L/\ I)’ﬁj
, - p=z ol Wf The < Sr’LW
€ JVU= \dmne %Mgwﬂ Matgs %CM St shao

M cl\l: 1, /
Cf%\\\w {E : S\f\@olﬂ‘olgol? Wwhy ¢ F(XOM E/BW 0 I R

o mmw),ww fre Db T &P gper o
1= j@g\\/erm@)l: (y r"sx\chLrJ\aJé’ Cm\'\@j

-

-7 ﬁﬂ om0 o 4§ of O

P pop' =0

_ I 5
g f PLSQT\LS‘@’BJ% = pRam s -




4 ke noslio g sha Lot

SQQ-_——I‘: \ao\chc\}:n(?l B3, Hnic berggs D% -
g g e lofx be
e of o cliv & . g e didowus Jrfbvq Ha shua

g, &Laq?fw_\j_oy Wd’“#’)& ! W e AL S,
We Wl dtteumne W vt %erﬁ Hus P \
A pdoyak Yo Wb o ¢ havone Ty 1’7 Ve 1S
g],\M,, bolad: We Jake O\%'af_ef P Jie (chowa W ved
\adﬁ—d jjf)g J{\W ‘F‘\M . v,
Jt Ine shaom 3 ‘GLW‘) i Rl el
b i¢ ik widhh- bjﬁx B
Jte wlhme (Byx ) H eo ik mass 55 pbybx B ond Fho
defnnie of fon red ML Lo iy origne 6 = (XS (22
’E\‘K\A—M lhnas, this (ed hie i bty @bﬂ BXH)VI k o
Mol of dehn o gy ohale L!Mcg hiw conbiblir (e SWM/

3'@0({«0&1 ey vv\rwj Ced i) - JJOAM M OH e
— Bh 3=-B}
AN 1),
y KHJ (*™+ MJ (W,wfm Had 2 [”J«f)
Wo -1l
_ BA ’
=S NH[M +f/3] - pHA [x’“g+ %J

J= =%
Newt, we cdd up all oot fram ull b Lhuk s W
A bl vions b of vedn: [T SH[CBEE T

DOM



]- M{L HLJ N\[’_I:J«B’j
eR RIS

w d o He
Ji ’ﬂﬁu Ip/;fw\s I Jl.l{wg,
W hon K

AN (W N;‘(d']\l\ D i< W‘(g_:)lﬁ (ot Lo ]C’MQM]LD\M MASCOS
1S, -T-LTW\(J/’LBL—’ VV\(;‘l
Nom anaﬁmg dod 0= 2a o T= md 1“’\01
L‘LD A 9% W N ‘S]Q\AJ Hnt W# Jng A M
o 0 N wwﬁmwmmmﬂ\/,z M0Zg
(sine 1k Gt frbe
3 P an rszm)

C"\I’(Lﬂ‘h’v‘ W nwnés L 3 W\O\
Condvib i, ff’ﬂr'\ yss 3 18 mo\v 2mg®
Cand~+ b (Fﬂm FWWSL";S ma
’l'ON erwah\M 50 O ma i Fmp” = LW”'

Lt ()



N N
ﬁLg) 20" B >
mﬂ:U‘E{q.W \ 5 >
> X y ¥ RS
Fo~Fuser”  ~hsmbt' -x025m 2 025 s k0 (va (il TAX =0
= h.'qq Mrv\ ;Lyg:g-)
E‘-hﬁ‘“"‘%‘ ‘F;.J;\""PUQ ¥ 025, -‘;; 0-)5-\'-;5& 40"
= .56 Nw
\NQI\ ' 0 Mﬂ: D _
W 0:Sxg.¢N vax 6{
Ne){"lh”?\r(’ %15' ) ‘\)vv)
C 'S Nweu\/—,u,
T= =~
Mewark of Werho ebod @fe. s ML> < 0:5kg [0S} _ 01042 kgn
) o
_ A - —E/T = 3—5«?5 NW] - 3—‘-’-?] 6@5‘7—
- 0 Olollrlkru" —
) 8 ’ e 2t
gl o e bl 40 2
Q o wall L/]"'_‘h"“’ )
*f;/co.: % p\"{',- “’)
() _
P odog yr Q=W C

Mh/ﬁ«c‘,d ek Ha M O shivws s~ tha
_H/JWB V\I(O“:?)L—Cﬂg) {—(_'QLS‘\,\&B ~———"(_-3)
\ ; T

" -ﬂ':l'lou\nm) & O, @), £G) me gath MMJWIQ
.: ‘Q‘_‘Fr:-lo = {)\,.E_

€ WHALwB) - Rliimd= 0 = 0-3Wurh— Rewft =0 = i = 0:aWer @
t;{. swd



Lo 03B ix He frichiond frw regured
Y 3%@\“{%@5‘&@»@@1&

= Ll‘—l-lc.o‘fe r\j _ &“"-9:
— — loefciet shf pidkoe
—Qf\d‘w«f (J[DHQ.:. Wa =) 03‘/\/061'9 = /“'Q

@@0'3@ SE FENOBHLARY

I{ h Q_ﬂmr,(,? Br US3 Mo, sma @5 msomlS? we ?z}, - Ys |
= = kN 4 pz 03

50) Clags Wevk = soe Ungs nifes Mes. It 72 Swple Hatwa oo (St

) fv sl M_O.M\l»?o( % ( M?)W)
I~ Mc»lfu/) A= —wW L ‘go) a 1% Zo Whea x =0 e whe

Mt waoer pasiag -]’Lcava’ﬁ He ey«ﬂbﬁm
Gﬁ) OEVTWB) jol 5 Mt of Ho eade 10 wlen 5 s max. )

) U= N'J A'J—,x”l Whe re A—:—, (M.a)‘,mw) M{){,M u-]nD— D?a(l{d"“"

V" T 2osm whew %= + A& IfsaJ--Hoe«\J/\,aN,A-]fLo_ 37/,

h
il T B gl s vl 3

—= el _z,/,u-

/" .‘\w' . . -
a’ :,‘._\l"ngm B TWV%W

1 widprd- —>
a4 3 o0 | g =0 N - \L«v\m Lffesiv
(v=2)

() G i deftnbe He ostin of s £7 B MO wilue
Wo Gt g Phe mtimnen GuaplyFeidl 07 Eoma mne

'\'ﬁglw\a/‘mf'. Tha o, amphtiiols Jﬂp@«dﬂﬂﬁ—l’\" ¥ Py



J A WW#V\WWWWW@/ M ool
B loogulitid o vrel e out

;‘) xz RBes(wt 05

Dfforntil with veiped b Hue: v b urReim(urt 405

DfH‘VMAL = g
W 0 Il R it 40-S) X
NCJX,&.{\.» oA ~——

.’.@, *—\/\,_‘)-)(

@Yo B X (ve. ttdod A
o T appeil BX (50 ethed, 7 prptnd
€R) = Cople Hovmane M (< Hm)
3) J—lvoj)’ WS = \f\/\) radi= R )(I{A\:\aow\s,fu/ = 3wmis
(@) Worsliel KE= 1'_"/\\r": tNGEY e I
E) Robhd KE= L Tur> = 3 MR —;/-;'“’f("’/d-' M IM
? L\F;RW‘:QW‘:GF/R)
T MR fo hoop st

Seanned o
e G gt

N_P‘P;ftw%kwu, KE _ = KE,,, Thes X ot MWWTI‘/]
happortd v i cote Losve T = MRZ

(C)/bH KE:KEﬁI—«m"'KEm;L ('FN’I’L” !»’AAJ-&,QLVQW‘,/@ e %V‘MQ::
:%MJ—%M %)ngM#:KEmﬁv:‘ﬂ@&)

:Cil/l

(d) Lingsw viometum= My-z M(24) = 3
Le) AV’WAAQAN WM:‘ I\,\F: MKL'W': Mﬁl-l({): Mp/!/': BW

t»Il_: 3m{;

—_—

=Y




’[Mklm""% 1
= T, = 0-¥7,
AR _{f’, = LWl W asug - nasaeade
T ogT, o © 3,35 wdl 2 R
NJ QPMA'\?j vaky
Twi*_ ik KE
: o-¥
:I'ISXLW}’-‘/ KE
=2 KE Meramies
by 25

60" from vagt & 1Ss.

2w (ST

15%*
— @.ooﬁj) ‘FO“A/SI

Now, T= T & <. Frsmd - Fv

g{&u?[d&}mgévw WB is

~ Peprdicda 5 ap phied dova £
Fr= ot = ‘l'_J I_‘f_ = L—ISD‘O‘O)LOoDOEr(;\A;_ ?:;}(K'\]
r 2. -




I He /f-ma wave aw:f%e«f) Mmotesd, "WL]C W6y ([lm) Hrca,
F: "‘,50“00\(0%)04_1 2“ Séﬂ) +W]LQ o I o

). o .
Io)‘|’ lz.a,‘ %

C rwi/s 'S”adﬁ” = 100 nu e ods —|ooxlo_<

K= Wi 1"‘-—1: (5 O Vradk - 5o. DVM‘M(
Fia Fedeen )«rowo_,

}C?— IOL:D I - /5/71\:\ )LS-Dra-J/S‘ }50 MW\
foqre




	PHY102-Introductory Mechanics and Properties of Matter Exercise 1 and solution-2017.pdf
	hw1.pdf
	hw1_solns.pdf

	PHY102-Introductory  Mechanics and Properties of Matter homework 2 and solution-2017.pdf
	hw2.pdf
	hw2_solns_q1-15.pdf
	hw2_solns_q16-22.pdf

	PHY102-Introductory Mechanics and Properties of Matter homework 3 solution-2017.pdf
	PHY102-Introductory Mechanics and Properties of Matter homework 4 and solution-2017.pdf
	hw41.pdf
	hw4_solns_1-5_plus_10_16.pdf
	hw4_solns_6-15_minus_10.pdf
	hw4_solns_17-20.pdf

	PHY102-Introductory Mechanics and Properties of Matter homework 5 and solution-2017.pdf
	hw5.pdf
	hw5_solns.pdf




