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F

h=30 m, o= 45°

When left-side ball collides with the slope:

a) in case of the first half of the movement = free fall: ‘ vo-0
SIV=2 ¢, —> 1= /25—”: j; - \E (3pont)

Y projectile motion in horizontal direction mmspin vertical direction it is a free fall : ( 3 pont)

@=9 (22 wmp @)= ’255’2): 2*%: h

Se ; te te T 7 \/; (3p01’1t)

Sotieot® +t@= % + [B=guw [ o gu 3 _su 3o o
g g g 1z

tleft = 3,4641s=3,46s (2 pont)

then right- hand ball falls in free fall:

9.2 :g 2__ _ [2h _ [2+30m

Sr=7 tr=> h Sr=> b \/; ’ 0T (3 pont)
tr=/6 5 =2,44949s~ 2,45 s (1 pont)
Answer:
D fefi=346s

tright=2.45 s
b) The right-hand ball reaches the ground level earlier

1
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M=3kg
‘—Pl\
A
; N\
‘() N . Flym
B (\.}Q-e, ; E pe =(H+ L%ﬁ
o 7’3 - - c Bt
= 5g=0,005kg @
m
g= 105—2
h=5cm=0,05m
I=1m
v="7
Conversation of momentum theorem: (I =m*v)
Before collision : m«v +0 (1p)
After collision: (M+m)«u (1p)
l (5 pont)
mv +0= (M+m)u
_msv
—m () Gp)
Conversation of energy ( mechanical energy) theorem:
At the beginning of joint motion : A : %(M +m)u>'0 €<— (lp)
At the end of joint motion: B: 0+ M+m)g*h <«— (lp)
(5 pont)

~ (M w2 = (MmTE*h
u? “2gh
u=./2gh ) (3p)

Here: (1) =(2). So:

;’:’n: J2gh /% (M+m) (#0)

m*v =,/2gh * (M+m) /: m(+0)

_ M+m
v=— *\/2gh (3 pont)

v:%ﬁ * [241020,05m =22, [2%10+0,05 "=
0,005k N 0,005 S

V.= 601* 1= 601 % (2 pont)

The speed of the flying bullet was v= 601 e
- 5
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b : ENATLSEM
7
> 72, P -
\%)’ = 15600 A
g ;
< wo™ Ao ﬂ_l'ﬂk;:ﬁ
o~ A
C . L e E
e _/"L\.L.-;
- A
CJ = Ao 5%

'{\,Q\j’ Q{;’CM = O] 26—%‘

T

= reder (s

U Moo v c.(r({/( el o wa .

Hydrostatic pressure are the same at both sides at bottom level:

Left side hydrostatic pressure: PH,0+P, (2 pont)
Right side hydrostatic pressure:  Pac + Pug+ Py (2 pont)
l 2 pont
equilibrium

PH,o+P5- = Pac + Prg + B¢ (p = gh)

SH,0* g*hy = Sale® g*hy +0ng™* g*x /g

8H 0%y = Satc*hy +8ng *x

S8H,0*hi8ac*hy - Sug *X /:8ng  (F0)
<5H20*h1_5amh2 - 100058+ ) 5,00 s

SHg Sug
51‘120 * (hz+X) .6310* hz = SHg* X
S8H,0*hy + 8H 0 *X - Suic™ hy = OHg* X
8H,0%hy - Sac*hy = Ougr X- OH 0 *x = (8ng-0H y0) *x
_ 8H,0 %2841, _ Eooomlgg - 7oom’§g «0,25m
SHg" 5H,0 1360052 — 100052
< (2 pont)

3 *0,25m *

; - 3:025m _ 0,005952 m

1260824 126

X= 0,005952 m= 0,5952 cm~ 0,60 cm~6 mm

\ (2 pont)

P a/é el (J{

e beloud
Aae

CL./( g C‘,&é { %

<ﬁ o u'{)
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P

_ J
m=2Kkg CA1=9ong*K
t =5 min = 5*60s =300s
T,=273K+20 =293K } : AT=50°CorK

T, =273K+70 = 343K
m

E _ Cateme Wrgr"
a) Pnet:?z alxmxAT _ "V kgxK

t 300's

(2 pont)

3

9x2%50

Poer- 220/, =3%2%50 /g —6%507/s = P=300W (1 pont)

b) A =2

Or (1 pont)

The efficiency is 60%
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F

U=10V
Ri=0,5Q
Ront=2 Q

C=0,5 uF = 5*107F

a)

b)

Sum of the resistances:
R=Ry+Rou=0,5Q+2Q=25Q (2 pont)

Current flow sin the main arm:

I=2=——=4A (2 pont)
Electric voltage fells ont he outer resistance:

U=1*Ro=4A%2Q0=8V (2 pont)

This U =8V, fells between the condenser plates as well, due to parallel switch of Ront and C.

Answer fora. : U=8V (3 pont)

Charge of the condenser is:

Q=C*U=5*107F * 8V =4*10°C = 4uC
(3 pont)
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kg kg
@) 13600 ——F 1360

kg _ g
b) 13600 e 13,6 pooec

o 27-5—=2700 2427 L

cm3 m3
g kg
O o1=5 4 1000 —

- Correct is: B.

m=2kg
AT =40°C=40K

k]
Cale=24——
ale=247

AB= Caerm*AT =24 2 # 2 Kg*40 . = 192k

1 °C

- Correct is : A.

It stays in equilibrium - Correct is: C.

L: O,Sm Ekin:Epm

m %¢V2: IflgL
g
vi=2gL

Part I1.

1 m*= 1000 dm?

(l cm

)
I =1000

kg
m3

v=/2gL=1/2 % (10) * 0,5m =/(10)m =

=Jgxrm=lxmxg

Correct is: B.

Alpha particle is positively charged particle. Nuclens of Gold atom is also positively charged. m=p

drawings are correct.

Correct is: F.

g

)

»A” and ,B”.
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a)

6. A. yes ¢ =90°=

a = -Auo’sin (not + (—g))

T
2

(rad)

B. no
C. no
D. yes $=n=180° a=-A no’ sin( not + m)

Drawings A. and B. can describe harmonic oscillators.

Correct answer is : D.

7. Bwood <Ometal - Guwoot”Gmetat —>  wooden sphere moves downward!

Fouo= Vobjee *dnuia ¥ g is buoyancy force

Correct answer is : A.
8. Correct answer is : C.

Saud waves cannot propagate ont he Moon , because the Moon does not have athmosphere.
9. p=0nuia*g*h if diameter is increasing, then h is decreasing.

Correct answer is : D.
10. G=m*g does not change!

Correct answer is : A.
11. Correct is: B.
12. Correct is: C.

. [
13. Correct is: D. R=§*- 1om _ 20m
A 1mm2 2mm?2

14. Correct is: C.
15. Correct is: B.

2023.02.22.12:51



8/8

Part II. - Simple choice test

1.) Good solution is: b. (2 pont)

2.) Good solution is: a. (3 pont)

3.) Good solution is: c. (2 pont)

4.) Good solution is: b. (3 pont)

5.) Good solution is: f. (3 pont)

6.) Good solution is: d. (3 pont)

7.) Good solution is: a. (3 pont)

8.) Good solution is: c. (2 pont)

9.) Good solution is: d. (3 pont)

10.) Good solution is: a. (3 pont)

11.) Good solution is: b. (2 pont)

12.) Good solution is: c. (3 pont)

13.) Good solution is: d. (3 pont)

14.) Good solution is: c. (3 pont)

15.) Good solution is: b. (2 pont)
Osszesen: 40 pont
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