2. kolokvij iz fizike - 17. 1. 2020

1.) Tri bakrene zice enakih dolzin 0.5 m s polmeri 0.7 mm, 2 mm in 5 mm vezemo zaporedno in
priklju€imo na napetost U = 10 V. Kolik8en tok teCe po Zicah? KolikSne so napetosti na
posameznih odsekih? (Specifi¢na upornost bakra je 0.017 Q mm?/ m.)

2.) Stiri enako nabite kroglice (eo = 5 yC, m = 50 mg) postavimo v ogli§éa
kvadrata s stranico 15 cm. Ko jih spustimo se zacnejo zaradi odbojnih sil
oddaljevati druga of druge. KolikSen je pospedek posamezne kroglice v
trenutku ko jih spustimo? Kolikdno hitrost doseZejo kroglice, ko so dale¢
narazen?

3.) V sredini ploS$¢atega kondenzatorja s povr$ino 1 dm? imamo na vrtljivo os

fiksirano zelo lahko pali€ico z dolzino 5 ym, ki ima na obeh koncih pritrjena nasprotno enaka
naboja 2 x 101! As in -2 x 101 As. Masa vsakega je 10 ug. Pali¢ica je vpeta na njeni sredini, os
pa je pravokotna nanjo in vzporedna s plos€ama kondenzatorja. Na kondenzator nanesemo naboj
108 As. S kolikSno frekvenco zaniha pali¢ica, ¢e jo izmaknemo iz ravnovesne lege za majhen
kot?

4.) Kvadratno zanko z dolzino stranice 1 m in upornostjo 2 Q izvle€emo iz :
obmodcja z magnetnim poliem 1T (obmocje I.) s pospeskom 0,5 M/S? V. ot :
obmocdje brez magnetnega polja (obmodje Il.), kot prikazuje skica. Skiciraj N :
odvisnost toka, ki te€e po Zici kot funkcijo ¢asa in doloCi smer toka. Koliksna | ] >
je najvelja vrednost toka? Koliko energije se izgubi v Zici od trenutka, ko
zacnemo vleéi zanko iz magnetnega polja, do trenutka, ko je celotna zanka
izven magnetnega polja? ®p = 1T

5.) Dva vodnika postavimo vzporedno drug ob drugega na medsebojno
razdaljo 10 cm. Skozi prvega te€e tok 2 A in skozi drugega 3 A v isto smer. Nato ju prestavimo
na razdaljo 30 cm. Koliko dela na dolzinsko enoto vodnika smo pri tem opravili?
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1.) Three half a meter long copper wires with radii 0.7 mm, 2 mm and 5 mm are connected in
series and connected to a DC voltage source with U = 10 V. How much current flows through the
wires? What is the voltage drop in each section? (The specific resistance of copper is 0.017 Q
mm?/ m.)

2.) We place four identically charged balls (eo =5 yC, m = 50 mg) in the corners of a
square with a 15 cm long side. We release them. What is the acceleration of each ball
immediately after they are released? What is the velocity that each ball reaches when

they are far apart?
e a=15¢cm e

3.) In the middle of a flat capacitor with a 1 dm? plate area we have a very light rod

mounted on a rotation axis. The stick has two opposite charges 2 x 10! As and -2 x 10! As
attached on both sides. The mass of each charge is 10 pg. The rod is attached to the axis in the
center and the axis is perpendicular to the rod and parallel with the capacitor’s planes. We charge
the capacitor with 10® As. What is the oscillation frequency, if we displace the rod from equilibrium
by a small angle?

4.) A square loop with a 1 m side length is made of a wire with a resistance !
of 2 Q. The loop is pulled out from region I. with a magnetic field of 1T into
region Il. with zero magnetic field as shown in the figure. The loop is pulled
out with a constant acceleration of 0,5 m/s?. Show on a graph howthe | ... 1. >
induced current changes with time and define the direction of the current. :
What is the maximum current? How much energy is dissipated in the wire | mm—) :
from the moment we start pulling the wire to the moment it exits the 029 B=1T
magnetic field entirely? - -

5.) We set two wires in parallel next to each other at a distance of 10 cm. The first wire carries a
current of 2 A and the second 3 A. Both currents flow in the same direction. Afterwards we move
the wires to a distance of 30 cm. How much work per wire length did we do?
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