Energy, Work, Electricity
MOCK EXAM

1 |The mass of a truck is 10000 kg and is rolling up a hill at a constant
speed. The power of the truck is 230 HP and the angle of the slope is

8° . If the value of the friction force is 6000 N, find the speed of the
truck

1HP =736 W

@ We can relate the power of the truck, its velocity
aud Etaue Force F

P:px‘U—

P 2% WP« 136W _ 169280 W
A up

The Forccz needed :

= coustant —> a=0 — szi: =0

FM{: =0= F- wx—Fr

F=Fr +Wy .
Wy = looookg xio';‘—z xSiw 8
Wx = 1391F N
T—Ec: GoooN
F= 19917 N

Y

i E 169280 W __,‘“: g_5_;4_;
F 43913 N
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We let a body move down a slope of 20°. The mass of the body is 5 kg
and the distance travelled is 6 m. The final velocity reached by the

body (after travelling that distance) is 3 m/s. Use mechanical
energies to find

a) the coefficient of friction
b) the total work by the forces on that body

We will apply the conServation
of wmechaunical ewnergy:

The wikial altitude 18:
W= @uwr x sin QD° — 2.05wW
Twe initial wechauical ewergy 1S:

€. =PE, +KE 20, ¢ =PE =5KyxIOX x2,05m=102.57
Tue final wmechauical ewnetlgy is:

z
Ef= PE[+KEr b=0s G;-_-Ke_rz-%xﬁﬂgx@%‘—) = 2257

@ The work doue by the frickion force is
\A]F{’ =/NE = (2257 - 102.5]): F‘F X G uwA X oS 1300

The friction force is
-80TJ=-Fxbwmw — F'_\C:: 1%, 23 N
The value of the weﬁfci.emt of friction force

N=Wy = SKgxloM « cos 20° = 46.98N

Ff= mxN —s = F¢ _ 43.33 N —_— = 0,28
E=p MEN T de.amn [/J' }
@ The total wozK caw be calculated applying the

wozK -ewnergy kEheorewd:

wToTAL:: AKE  — NTOTAL =

— L‘)TDTAL = 22.5 ﬂ

ffo
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The friction force in this exercise is negligible. If the initial speed of
the body is 6 m/s, determine:

a) the speed at B
b) the altitude at C (the body stops at that point)

@) We wil opply the cowservation of mechani cal
ewergy,

The wiechawnical energy at poiunt "A" (twikial)
caw be expre.isecl as:

EA_KEA-rPEA_ L 6‘“) + WL, io_“_“_ Swi =
=(|8:’~ {soﬁ)m (ss"*)m

@ The speed at polut "8

Gt

The wechawnical enetgy at pof.ui’. "ar

£ =0 — AE=0— Einitial = € final

cawv be ex preSled

as;
=0 | 2
EB=KEB+PEB —_— EB.‘:KEB:E-M.\}B
rA
E—E&—+(68 ) .'_'_{...WLVB__:’

=/136_'£‘ r—-ﬂ 66——J
52.

- n_mw
® The wechawical evergy at point "c" cau be
expressed. as:

V=0
E.=KE_+PE, = Ec=Pe.=wi. 0% .

) (oo = bt b
~ s (e
L

1o W/s
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4 | In this circuit, determine:
a) the equivalent resistance

b) the electric power supplied by the battery
c) the potential difference between a and b

=30V |4

r=1Q

[223-.: R, + 23 =200 +Uo Q= 600Q

3+2 =]
. . =
1?,[23_,. 1 -4 +

20 42050
Q4 R, 400 600 {20

1202 _ ¢
94’25—’75"“'* e

Req_wi\; == I'+52,4 -1'?-1‘2_3 —_ RQqLAi\I' = ¥5—{;J

® Electzic power of the battery
I= 30_\1 = 0UA — P=EXT = 30\ x 0.4 A

e

. 14

A
© Poteutial difference N, -V - T

__y——-l

Vo-Vp=TxR= 0UA x50 + T xlo2 oyup

inIz: OLA — > 11+’*-5l*11$°-“1“
= I1= O’HA — 0.46A
2.5

Ua"\"b: O.LA x50 + 0.16A x o2

Vo~V = 20N + 6.4V — L%-vk; 26.4 \ﬂ
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A lamp has the following characteristics: 300 W of power and 220 V
of potential difference. Determine:

a) the resistance of the lamp

b) the energy dissipated by the lamp in two months if that lamp
works 4 hrs every day

@@ ,__,__@_.._

PT?xR —» 300W =TI xR
AN =IxR — 220V=1xR

300W _ I?xR

220N ~ T xr L— 300W _T_,T=1% A
220N

220\ = 1.36 A xR — R= 220N o [R—__— 162
1.36 A

® Toimme

&: 2 W—OM-!ZLL.S x 50 da‘ds x....(ibL ¥ 5600 S = 26'4 o000 s
1 woutlt 4 day i

Ewvergy

1 Roo =l
Ens 300._;3;86140005 X 2 e00 0003 ?ié—: w J
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