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Physics Entrance Exam — DETAILED SOLVING KEY

Part I — Exercises, problems

m
1) m=0.2kg,g =10 S—Z,L=0.8m

Q : @D U !é
a. v, =?
Epot = Eyin
1 2
mgL = Emv,,
2g9L = v,?
[ m ’ m2 m
v,,=,¢2g = 2105—208171: 165—224?
b. ag =?
2
m
_vv2_16s_2_20m
G =T T 08m 7 52
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400 N

N LN
=m=40000 W(= Pa) =4-10 W(= Pa)

_F
PF—A

b. pg =?

N N N
Pg =Pr +Po :4'104W(: Pa) + 10° Pa( )= 140000 W(: Pa)

m?2

N
=1.4-10°% —7(Pa)

=2
c. V=1

T = constant = Boyle’slaw:p, -V =p, -V,

P1 = Po

P2 =DPr +Po =Dy
V=V,

S0

Po-Vi=pg-Vy
-V ‘Al 10% Pa-0.01m?0.7m
v, =B = Pett o - =0.005 m? = 5dm?
Pg Pg 1.4-105 Pa

a Uav:?
km km
s s+s 2s 2s 251, vy 2-80—=-40—~
Vav =5 = = = = =

Yttt S 4SSt st s (v +vy) km km
Ul Uz UI'VZ 80 h +4’0 h

2

6400% km
IZOT

b. vy, =?
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v‘”’_Zt t+t 2t 2 2 h

Xs sits; vittt vyt vitvy 80 o~ +40

m
4) m=2kg,Ax=100m=0.1m,g=105—2

a. D=?

equilibrium position: F; = G
D-Ax =mg
m
_mg 2kg- 105—2

T Ax 0.1m m

b. W =?

N
F=D-As =200 E'O.05m=1ON
W=F-As=10N-005m=05Nm=0.5]

5) U=5V,R=10Q
a. closed switch:
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Rep = R +R = > R
ez — 2 - 2
(**) for the mostly siplified electric circuit: [ = Z = 35—V =14
Rez 5'10 Q 3

(*) for the mid-simplified electric circuit: Up = [Rgy =15 =3 A-5Q =2V
doube check: U; = RI =10Q - ; A= % V  the total voltage: U = U, + U; = gV + ?V =5V,

so, it is good.
the power dissipated by one resistor in the parallel arm of the system:
5
LU _GYI_5 e
"R T 100 18
the power dissipated by one resistor in the serial arm of the system:

10
oW G 0, 20w
2R T 100 9 " 18

double check:

ZP—P +P+P,= > w+ > W+20W—30W—167W
I T 18 18 18
the power for the whole circuit:

Uz U_2 _ (5»)?

Peiosea = R_ez 3% 3100 =1.67W =) P correct.
2 2
b. opened switch:
|
U 5V
&x? &)? s
Py = —— =—W=0.625W

R 100 8
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Part II — Multiple choice test

1.) b)
2.) b)
3) R=3750,U=12V,1=%=222 = 0324 ... correct answer: a)
R 3750
. u? R vz 2u?
4.) serial case: R, = 2R, U, > Pgppiq = PYs Parallel case: R, = > U,= Pparattet = & = e
2
U? u? 202
Pseria = 7w < Pparante = & = —— correct answer: b)
2
5) F,=50N,Ax=10cm=01m, F,=D-Ax =D =2=3"_500 X
Ax 0.1m
2F=D-Ay, = Ay = %F = % =04m =40cm correct answer: ¢)
m

6.) 23%U, 4U, A =Z+ N, (relative atomic mass = number of protons + number of neutrons)

N =A—-7 =236 —92 = 144, correct answer: a)
7.) ¢
8) ¢
9.) a)
10.) a)
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