1.izpitiz fizike - 17. 1. 2022
10:15-11:45, oddaja do 12:05. PodaljSan €as pisanja do 12:30, oddaja 12:50
English version below.

1.) Prizmo v obliki enakostrani¢nega trikotnika z lomnim kolicnikom n =
1.7 poloZimo na steklo z lomnim koli¢nikom n = 1.5. Na prizmo svetimo s
svetlobo v smeri vzporedno glede na sti¢no ravnino (glej skico). Pod
kolikSnim kotom (f, glej skico) zadane spodnjo stranico prizme? Ali se
svetloba popolno odbije na sti¢ni povrsini, ali se lomi v steklo?

2.) Vodoraven aluminijast trak obesimo na dve lahki vrvici in ga kot gugalnico
postavimo v navpi¢no usmerjeno magnetno polije B = 1T. Ko po traku
pozenemo tok, se trak odkloni za kot ¢ = 5°. KolikSen je elektriCen tok po
traku? Presek traku je S = 2mm?, dolZina | = 1 m, gostota aluminija pa
2700 kg/m3.

3.) Dve plos¢i drsita po ledu brez trenja in tréita ter se zlepita (skica). Vpadni

kot obeh ploS¢ je a = 30°. Hitrost prve plosSce je 4 m/s in druge ploSce je 2 m/s.
Masa druge ploscCe je trikrat veCja od prve. lzraCunaj velikost hitrosti ter kot
kamor odleti zlepek po trku. KolikSen delez zaCetne mehanske energije se pri
trku izgubi?

4.) V kompasu ima magnetna igla v obliki palice dolzino [ = 10 cm, maso m; =
30 g in dipolni moment p = 8 Am2. Igla je pritrjena na disk, ki ima maso m, =
60 g,inradijr = 5cm. V teZid€u je igla vpeta na os okoli katere se lahko prosto
vrti. Kompas polozimo na ravno mizo in poCakamo da se igla ustali. Nato v
ravnini mize in pod kotom 10° glede na smer magnetnega severnega te€aja
vklju¢imo homogeno magnetno polie B =5mT. S kolikSno frekvenco in s
kolikSno amplitudo igla zaniha, Ce vpliv Zemeljskega magnetnega polja na
nihanje zanemarimo? Doloc€i kotno hitrost igle ob ¢asu t = 0.1 s po vklopu polja. ‘

5.) Asteroid se v vesolju znajde 1 km stran od rakete. Zveznica, Ki
povezuje asteroid in sredino rakete je pravokotna na raketo. Raketo
lahko obravnavamo kot palico, ki je dolga 150 m in tezka 500 t, asteroid __‘_ ___________ I
pa kot toc¢ko z maso 10 t. S kolikSno silo deluje raketa na asteroid?




1. exam in physics - 17. 1. 2022

1.) A prism in the shape of an equilateral triangle with refractive index n =
1.7 is placed on a glass with refractive index n = 1.5. We shine the light on
the prism in a direction parallel to the plane of contact (see sketch). At what
angle (f, see sketch) does it strike the lower side of the prism? Is the light
completely reflected at the contact surface, or does the light refract into the
glass?

2.) Horizontal Aluminum wire is hanging on two light threads as a swing (see o lB
sketch). This is placed in a vertical magnetic field B = 1 T. The current flows

in the wire, the swing tilts for ¢ = 5°. Calculate the current in the wire. The ol

wire cross section is S = 2 mm?, wire length is I = 1 m and Aluminum density

is 2700 kg /m3.

3.) Two plates slide on ice without friction. They collide and stick together
(sketch). The angle of incidence of both plates is a« = 30°. The speed of the
first plate is 4 m/s and the speed of the second plate is 2 m/s. The mass of
the second plate is three times greater than the first. Calculate velocity (both
magnitude and direction) of the merged plates after the collision. What fraction
of the initial mechanical energy is lost during the collision?

4.) In a compass, a magnetic needle in the form of a rod has a length of [ =

10 cm, a mass of m; = 30 g and a dipole moment of p = 8 Am?. The needle ‘
is attached to a disc with mass m, = 60 g, and radius r = 5 c¢m. At the centre
of gravity the needle is fixed on an axis about which it is free to rotate. We place
the compass on a flat table and allow the needle to settle. Then, in the plane of
the table and at an angle of 10° to the direction of the magnetic north pole, we
apply a homogeneous magnetic field B = 5mT. With what frequency and
amplitude does the needle oscillate around the new equilibrium direction? You
can neglect the influence of the Earth's magnetic field on the oscillation.
Determine the angular velocity of the needle at time t = 0.1 s after the field is !
switched on.

5.) An asteroid in space is 1km away from the rocket. The line
connecting the asteroid and the centre of the rocket is perpendicular to
the rocket. The rocket can be thought of as a rod 150 m long and 500 ¢t
heavy and the asteroid as a point body with a mass of 10 t. How much ".'
force does the rocket exert on the asteroid? my mp



















