EXAM — BATXILERGOA 1: Energy - Electricity
| Group:

Name:

We let a body move down a slope without initial speed. The height at
1 the beginning is 30 m and the angle of the slope is 30°. At the lowest
point the speed of the body is 20 m/s. Find the friction coefficient

between the body and the floor.

The strategy to solve the problend caun be:
N
= P -2g o
a) Detezmiune the wozk doune by wou - cowervatioe forces

ound the C[riction [orce
b) Find the meFFiciQu‘t o( (rickion

@ Detezmination. of the 1f‘ric.}:{cwt. {o'cce
= - m;m:’—z X 30w >

| _ =0
€ mibial = KEL +PE = 4w mgh™> Eiitinl =

- wé
—* Ejuabtiay = W% 20022

z
h=0D ut
E F‘l""“"* = KE(_‘ “+ PE(_‘ = —é— M\]2+ w‘lgh — Eﬁmal’ é_xwu x@D-é—-) a

= w

IJJZ
.z

AE:G{:‘ML"eiuihal =-"(MK200-'§§)—-(_MK 300%‘;)=—MX oo =

According to the cowservation. of wechauical euergy:
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The distauce traveled by the body is:
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The [ziction force can take this foem (we can't feud
the value at this stage):
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Ou the other haud, we cau express the frickou force as:
F_-F:/.Lxld — N=L\JY: sts: cos 300= Mxiof:?xo.ﬁ=

= BI¥M xwL
sz

Tuerefore, we have two expressious for the {tickion {ouce:

F{ = WA % 192— W (dernived -Frovu. the couSefuabion G-F
60 s? -
wechanical euergy)

Ft = /U.an. x 314 (derived frowt tue definition of the
* hictiouw ]force)

®
fqualizing both expressious we have:
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Suppose that the friction is negligible in this exercise. If we let the

body move, without initial speed, determine:

a) the speed at “B”
b) the speed at “C”
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@ @ From A—>B

There are uo |{rictiou ,Qbrlc'? — W =0
| extewmal force ks

Tbterefore) EA = EB
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Frome here, We will fiud the speed okt B:
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® From A->C
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The speed at C is:
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The friction coefficient between the body and the floor is 0.25 in this
3 |case. The body was still at point A and started to move because a F
force was applied from A to B. Find the speed at B, using the WORK-
ENERGY theorem

F=400 N

@ The eqfu,ab'ow op the Work-eunergy theorewa is:

WiotaL = AKE = KGI - KQL
The volues of the forces are:
N
Tij (W=w xg = SooN
‘i‘ | i Fx= Fxcos 2 = 4ooN x cos 20°= 316 N
L F\f =F xsiw 20°=£I00rdxs_‘iu200-_-_-‘l?ﬂf\l
N N-H-_\f .-:Ld-yﬂ:-h)-—‘:‘i-_-.—. 363?\)

FF=;“ xN = 0.25x 365N = U

The tokal work is:

WoraL = "% + I-OFX-;—NFY +Wy+ L‘«Jp{-

0 0

o
w'ro‘ral..-_—. 36N x 30w x cos 0% + 94N x 30wa x cos 12D

WotaL = M280J — 2730 T = €5507

Applying the Woik - energy theorewa :
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— 650 J = _'z-xmx\IFZ —> 85507 = é—xSOKgx“pz —

50 Kg ‘ S 1
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In this circuit, determine
4 a) the equivalent resistance
b) the electric power of the battery
c) the potential difference between “a” and “b”

@@ Tue equivaleut 7esistauce of the cizeuit  (Requiv)
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® Electzic power of the battery €
Requiv loo.2

P=ExT =200Vx2A —9-

© Tue poteutial difference between ‘@’ awnd "b’
We weed to kuow the curreut througle the upper brawnclt

R5 Ry The systewr is:
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Q e
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V. -V, = 2Ax550 + 0U4Ax 509 = MoV + 20V

(a8

(Vo -Vio = 130 V|
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The power of an electric heater is 1760 W and is connected to a 220 V
supply line. Determine:

a) the resistance of the heater

b) the energy dissipated in 6 hrs (in KW-h)

5

1 KW-h = 3 600 000 J

B @ The resistauce of the heater

VA—VB:: IxR — 220V = I xR

,:_E_'a P_T°xR —» 1760 W =I°xR
/ Ldt We have tuis sy steu of two equatl'ou.sz
heat 5
| 220=TxR 1360 _ 1xR _ o
— — —
| 1360 =1°xR 220 TxR
T=8A

R= 22V _,[r=2152
2A |

® The euergy dissipated . 6 hrs

3600 s

S 4 h

€ = 3% 016 000 J

codgolEwoT R \€= 10.56 \cm-h_j
3 600 0000
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