PHYSICS, GRADE 10

1. Anice floe which height is 20 cm and cross-sectional area 1.5 m? floats in the ocean. Ice density
is 900 kg/m?3, water density is 1030 kg/m?, acceleration of gravity is 10 m/s2.

V:V1+V2

a. Draw all forces.
b. Calculate the gravity force of the ice floe.
c. What Archimedes force will act the ice floe?
d. Calculate the percentage of the ice floe volume (V1) which is above the water?
e. What is the maximum mass of penguin which can stand on the ice floe and his feet will be dry?
Solution:
a) drew correctly 1 mark
b) Fy = mg = piceVg = piceShg 1 mark

F, =900%15%0.2%10=2700N

F, =2.7kN 1 mark
C)Fy =2.7kN 1 mark
d) pu20°9 V2= Pice gV 1 mark

_ pice'.g'V:pice'S'h
PH20 " 9 PH20

V2

V1=V_V2=1 VZ _pice

I v _S-h_szo 1 mark
4 —1 900 — 013
4 1030
v 1 mark
—=13%
&) m = FAmz;x-Fg 1 mark
Famax= PH20-9V= PH20.9-S*h 1 mark

m = (PSS = Sh(pyzo — pice) =30kg. | 1 mark




2. A piece of ice which mass is 200 g and temperature is —10 °C is in the calorimeter. The leaden
ball which temperature is 200 °C is put on this piece of ice. 90% ice and 10% water remained in
the calorimeter when the thermodynamic equilibrium steadied.

Material | Specific heat (c), ,‘;7 Density (p), % Specific heat of melting (3.), k]—g

Lead 138 11 400
Water 4200 1000

Ice 2100 900 3.3-10°
a. Calculate the radius of the ball.

b. The second ball of the same temperature is additionally placed on the ice. The remaining ice
melts and the water heats up to 10 °C. Calculate the radius of the second ball. (Ignore the
steaming).

Solution:

a) After inserting the ball 10% ice melted and the temperature
stabilizedtoto=0°C.

CiceMice(to = tice) + Aice0.1M = ChanMpans (€ — to) 1 mark
4 3
Mpau1 = Vbaui * Ppan = 3 ™baii1 * Phail 1 mark

3 |CiceMice (tO - tice) + Aiceo-lm

7 = 1 mark
balll 4
3 TPpatiChau(t = to)

Tpan = 1,5CM 1 mark
b) After inserting the second ball remaining ice will melt. The water
and the first ball will heat up to temperature t; = 10 ° C.
Aice0.9M + CrooMpzo(ty — to) + ChauMpaus(t1 — to) 2 marks

= CpauMpauz(t — t1)

4 3

Mpanz = Vpauz * Ppait = 3 ™batlz * Phall 1 mark

— _4 3 —
Mpaur = Vpaur * Poau = 5T haus * Prau= 0.16 kg

_3]24ice0.9M + cprom(ty — to) + CpauMpaui (81 — to)
Thallz = 7 2 marks
3 TPpaucpau(t = t1)

Thallz = 3.7cm 1 mark




3. Electric circuit consists of a 12 V and 2 Q battery and conductors whose resistances are
Ri=1Q,Ra=2Q,R3=5Q,Rs =4 Q.
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Calculate the total resistance of the electric circuit.
What the amperemeter A; will show? Amperemeter A?
Calculate the current 1> flowing through the resistor Ro.

Qa oo

Compare voltage between points AB and BC (';‘;B)
BC

e. Calculate the current of the short-circuit.

Solution:
a) R = Rpatt. + R1 + Rz + Ry, 1 mark
_ RzR3
Rys = Ry+R3 '’
R=8430 1 mark
b) | = |A1 = |A2
I=%:1.42A 1 mark
c) I2R2 = 13R3, 1 mark
_ LRy
I3 = P
I=12+I3=12+I;ﬁ212(R;—+R3) 2 marks
3 3
L=—1f 4 K
2_(R2+R3)_ 1 mar
d) 2 — R — 71 2 marks
Vec IR,
€) Imay = %=6A 1 mark
batt.




4. The bus 2 km distance between stations travels over 140 s. The maximum velocity of the bus is
16 m/s. The accelerations in the beginning and at the end of the distance are identical.

t, t, t(s)

a. Calculate the distances Sy, Sz, Ss.
b. Calculate the accelerations ai, az, as at all times intervals.
c. Draw the graph of the acceleration dependence on time.
d. How many turns the 70 cm diameter wheels of the bus made to a full stop when the bus began
to stop in the distance S3?
Solution:
a)
_+ 32
S1 = @' Vmax = a1(ty — to),
S, = 17max(t1 - tO)
! 2

52 = vmax(tz - tl) u 1 mark
— ¢ — Ymax(ti~to)

S; = §; = mer

—

S:S]_‘l‘SZ +S3:Umaxt2, t2:t3_t1
S = VUmax(t3 — t1),

S
=155,
Umax 1 mark

t1:t3_
t2=t3—t1=1258

Sy = §; = el 120 m

1 mark
Sy = Vyax (ts — £1) = 1760 M
b)
a1 = M, a3 = _a1 1 mark

_ 2 — 2 =_ 2
ar=1m/s? a2=0m/s?, as=-1m/s, 1 mark




0.5 mark if diagram is a = f (t)

[not t = f(a)]
] - p— }
! 0.5 mark for the correct axis
g | ! titles (names)
E o L —
BPTE B 12d: e 0.5 mark for the correct scale
N _ interval
t(s)
0.5 mark for the correct curve
d)
S=N=xn-D 2 mark
S3=120m.
N=323=546 1 mark
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