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Examples for Enerqy Conservation

Kinetic Energy changes
Gravitational Potential Energy
*  Elastic Potential Energy
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Centripetal Force is a
combination of:

_>
> Gravitational Force: mg Inﬁ

down to the ground

-
ma

. >

> Tension Force: T
along the string "—l;

—-> ma=N-m

>Normal Force: N 9
ma = mv3/R

perpendicular to the support

~Static Friction Force
maximum value FemX = p N
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Centripetal Force and
Tension Force:

ma; = mv2/R = Z(all forces along the direction towards the center)
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Problems:

A 10.0-kg crate slides along a horizonial frictionless surface al a constant speed of 4.0 m's. The crate then slides
down a fricticnless incline and across a second rough horizontal surface as shown in the figure.

!k‘l;- = M 'v‘rn..l__

UVi=mgay |ay=3wm

T pﬂ+ End-l'lfa.

D 12 peimts] Yhal is the spoed of the crmie when il amives #i the kower varfsce™

E: = Ke+U: = m:.i:z.;_ mg a4

]:_F—K_J;+E5 _,.i'ri-'

Ve = [Z [t mgay =V r 250y
._\Ir(ﬁws) +2-5?%-3m—&6'§1
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A 10.0-kg crate slides along a horizontal frictionless surface at a constant speed of 4.0 m/s. The crate then slides
down a frictionless incline and across a second rough horizontal surface as shown in the figure.

Vl =4.0 m/s K= %mu‘ Ke =0
[m____ V2 =8.6 m/s
|

J0m @

y
v

10 m

What minimum coefficient of Ke - Ki = Weriction = —Mgp,d

kinetic friction |, is required to 0- ¥mv2 = -mgp,d
bring the crate to a stop over a K

distance of Yimv2 = mgud; w= v2/2gd =
10 m along the lower surface ? (8.6m/s)?/(2:10m/s?-10m) = 0.37
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Example of the 3" Common Exam

Problem 1: Wummm&aM!-{Zm*:dﬂ]ﬁaumnm:ﬂ-[lm,'li- 2 myy?
Ay 21 w=F. ci 2N (=3m)+ (-unY-2m =

By 141 = _é-2=_1Y b
o) 21 | I
E} 16)

Problem 2: A man pushes o 2-kg block 5 m along a frictionless incline at an anghe of 207 with the hortmontal s
‘corstant speed. What is the work done by his force?

x 03 A= @ )
BHJ W= al= mg-w:!;ng-s-a-nﬁ -
s W= 26080 5m 320 = 3357 = 343

Problem 3: Starting (rom post, i takes 500 5 o bower with conslant scocberstion an 8000-kg couch from a 16.0-m
High roofiop of & buslding all the way vo the ground with § single vertical rope tied o its body. What is the work
dome by the tension in the ropeT

- ma = Mg - . = - ™
A) 157K T 2 = § T, T= }’ng =]
m ~128 R o

=125k 4 W= T C‘ m"l"ﬂﬁ

%Ld e o o mg-ma) d | j

(ma = m,Fd /ey

- "

Jtpu -?_0!

£ - 1{19py3 t*
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Problem 4: A 10-kg mass is ansched w one end of o Sfome long, unstreiched spring. When the othor ond of the
speing is mttached o the ceiling the mass reaches o stable stationary position as shoam in the adjscent diagram, What
is the spring constant of the spring?

AX = ?ocmugﬂcm=zﬂrm 1] -
) 80 Nim T Ka
D KA = Mg =

- 1 . G.g e
K = § - 10«5 9% 12'5130”# ]
A 0.2 wm AL T
R Sty v i Sttty
noN P.ot =W (work) A,
D) 250N P r{_ Ny 91_
kLI .-..L (vurkg w
) o N .
F= It _ 100W 45 _ 4
d B 10w oV

Problem 6. A bacychist is traveling on a horizontal tck st 8 speed of 20,0 m's 65 be approaches the bottom of a hill.
He degides to coast up the bill and stops upon reaching the top, Delermine the vertical h:igh of the hill,

A) 283 At . - 20 Fmd
m].?o: -= = mﬁﬂﬂ 3 4y - = {_.LS —

Cll2m . Vi =
) 408 m g 2-9.3 4
= 204 m
L —
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Problem 7. A mass m= 2.5 kg is dading lefl along a frictionless table with initial speed v. It sines & eotled spring
thai has & force constant k = 500 Nim and compeosscs il a distance 5.0 cm before coming &0 & momentary rest. The
initsal speed v of the block was

z

TR my?
B 0ms =
CilAms o et ;
D} .50 s s :
E) 1.7 ms :

2
Lpagt= My,
z = .fE - - -
= s VEMIE = 0.og™ Veonizg 2 lI]t::'.'lfl ™y

Problem 8. Two siciers start froen rest st the same place and finish ot the same place. Skier A taies & straight,
smooth rouie wo fimish whereas skaer B-th:w.l:mw rosste to the findsh. Lfynulsmlhl Triction is

megligible, which of the fpllwing stscments is true?

mmuu-um a5 shir B ot s, @ m aK=aV

C}stuﬂ.rupuuwumﬁmhmumwuumnw. H': al= @f

) Skier B has grester speed sl the finish bocauss the routs it smooth. Haaw A =@

[E} Slier A has greater speed af the finésh Bocause the noeste i both straight and smooth. B __;,Lin V= Vo2
. ~ &% Vn©
if aV#0, Huw a¥y=alp - if vy=ma Va = e -

Frobdsm 9, ﬁmﬂ'mmumfmmulwmmtﬂwm mmhm E_J

1o gravity & g, The block slides along the inside of a frictionless circular heop of radios £, Which onc of the
followeg expresidons gived the ipond of the mass at the bottom of the hoop?

A pera ms _ 2
memA iy, 8 R = my
-c::w 2
.-'.lt
Review 3 Andrei Sirenko, NJIT 9

Fl‘mll.tﬁﬂ-h]ﬁnm roum e from the 1op of & 50-m high shope. 7 the work done by frction & -80 x
10 1, wehat i the speoed of the skier on reaching the bosiom of the shope?

A)IT mis k’* =0 =

B} 26 mis '  Ue= %b“k "l"‘_".’i Mgﬁ:j+w‘¥u_

A
DT H-’E‘ e : U—F”g Th.\q: (gg EQSD)] 6101
J_,_;e Mz m_ém = 234« 0]
L-—-"'_'_Tg' Y\IIL LMPDHG “{ !'.i;r

Problem 11. .nzn-t;b-uummm.mmdh The other end of the rod is locsely pinned ot
a [mictionkess pivol. Tho nod is riscd until i i inverted, with the ball sbowve the pivol. The rod is released and the
bl maves in s vertical circle, The tension in the rod a5 the hall moves through the boitom of the cirele i closes !

A) 40N T " r‘n‘-.l"}"
: 4~ N\
E:::glﬁ T=m + M—VL T—T 5 'm.é
[
L K =5 ‘;!'E!‘.tr-
WVin W - £ L],

=3 ""%.. 4. mg ;T:m%+uma=€-mg.ﬂmou
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Problem 12 A block of mass 10 kg is placed on a vertsal spong, which is kept compressed 0,050 m by a clamp
(The clamp is not shown in the diagram). The spring and the block are not attachod. When the clamp s removed, the
spring propels the block vertically apward. When the block has risen (.60 m above #s instial position its velocity is
1.7 mv's. How much potentisl energy was oniginally stored in the spring? —

gz [ E, ke u-

Ll

CIEEED (v “;'“ = vav? mg Y
2z
Ei:ih*
. F4

o
Ec - l;_J: - _Lmv*w-mg &3 = iu& (&%'1)+2.‘3?}~&a-g;

2
=147 37 = 18]
—
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Centripetal Motion:

| | m =5 kg
L
0

L=5m
R=2m
Find v, T, and a

sin®=R/L=0.4; tan6 = (R/L)/ (1-(R/L)?) %»=0.44
X: ma=T*sino
Y: ma=0=-mg+T™*cosH
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SRR ROIT PROFELEN It

{a) |3 polnts] A 2000 kg race car i roussding & kovel curve at a spood of S0ms. IF the coctTickont of slatic (Fiction
hetwien the road and the tees 1505, what & the sesesum radius of the curve oe which B oo can sound [he
curve without skiddag

QIH&?E' V= S0 m
-ri”_ﬁ:ﬂ £+ - s
ﬁ—%’ﬂ 5\454-— 0.5
v s o= 7
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What if the road is banked? Vimax = 20 m;
Hst= 0.5

Angle 10°
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What if the road is banked? Vimax = 20 m;
st= 0.5

Angle 10°
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:."."i’l".l'll.'l.llx' | ™ ™ {’:I-I Figure 2 S -'-"/ C) Figuare 3 . -"/
P
T
..... <
"""""""" [a‘ V) Qz#11
I Fg iiﬁ'-i--. E} Figurg 5 ™ "

Probbem 13: Referring o the problem above with the ball moving in cincular motion, if the tme for the ball 1o
complete one revoedution 1% 0.5 secomds, the magnitude of the centripetal acceleration 13

A 98 mist
B) 4 ms
)y 25 miy
157 mfs
E) 316 ms”
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(b |1 point| IF the curve s banked rather than fat, does the minmum radus at whoch the car can fum withoat
skidding a1 30m/s mereass or decrease compared 10 the case of a Ml curve” IN DRDER TO RECEIVE CRENT,
YOU MUST JUSTIFY YOUR ANSWER wsing a diagram and o befef evplanation,

b) KM
N2 Lo Hhis  ecage
't"“% B will dicvease

"4

'F‘il- 5'“"—'?. Mo 30
A £ud - end + N8 mﬁﬂw—*«—%’“ [l e
mal‘-‘: MJ‘“ ot N 44‘4"‘&" U:d.mdfmﬁ_
MA = ). ()‘ eortr +47a0-) - Mg . }oad nd

Y- R -

= M t tant
,ﬂ( P‘{& (J"" 4and) J (Jh )

)
V= ) C) NETE
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