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PHYSICS PHY1AE3, PHY1YT2 and PHYXTA2 MAY 2018

ANSWER ALL QUESTIONS IN THE ANSWER BOOK PROVIDED

QUESTION 1
1.1.  Define pressure. (2)
1.2. State the correct formula used to calculate pressure. Name all the terms
used in the formula. (2)
1.3. State the following for pressure:
1.3.1. The correct unit obtained from the formula
(2)
1.3.2. The correct single name of the above unit.
(2)
1.3.3. The abbreviation for your answer to Question 1.3.2
(2)
(10)
QUESTION 2
2.1.  Acylinder is filled with water so that the force at its circular base is F N.
If the pressure measures P kPa, show that the radius of the cylinder’s
base is given by
F
r= 5 (5)
2.2. A skateboarder lands on all four wheels after riding a railing. If the
skateboarder has a weight of 900 x 10 kN and the area on the bottom
of a single wheel is 1 x 10°® mm?, what pressure does the skateboard put
on the ground? (5)

(10)
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QUESTION 3
3.1.  With the aid of a diagram, show that the pressure due to a liquid is

given by P = gpeh. (4)
3.2. In the sketch below, the cylinder A has a mass of 13 kg and

cross-sectional area of 2 m?. The piston B has a cross-sectional

area of 15000 mm? and negligible weight. If the apparatus is filled with oil

(0 = 780 kg/m®), with the aid of a complete diagram calculate the force F

required for equilibrium. (6)

F
A ————— —
35ml_ B
(10)

QUESTION 4
4.1.  Arod 3000 mm long expanded 0.3 cm when heated through a

temperature of 100 °C. Calculate the coefficient of linear expansion. (3)
4.2. A copper rod is 250 cm long at 15 °C. Calculate its length when heated to

35 °C. (4)
4.3. A rectangular copper sheet has area 80 mm? at 20 °C. Calculate the area

at 100 °C. (4)
4.4. Calculate the temperature change required to increase the volume of

brass plate by 5%. (5)
4.5. A steel cube has a volume of 10 cm x 10 cm x 10 cm at 10 °C. Calculate

the volume of the cube at 120 °C. (4)
(20)
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QUESTION 5

5.1.  With the aid of graphs, state the following laws and name all the terms
used:

5.1.1. Boyles’s law.
5.1.2. Gay Lussac's law.

2.2. An enclosed gas has a volume of 10 mm x 10 mm x 10 mm at 17 °C.
The temperature drops, and the new volume of the gas is 7.5 mm?®.
Calculate the new temperature if the pressure remains constant.

9.3.  An enclosed gas has a pressure of 1000 kPa at 40 °C. Calculate the
pressure at 120 °C if the volume remains constant.

QUESTION 6

6.1. Calculate the number of electrons in a small, electrically neutral silver
pin that has a mass of 10.0 g. Silver has 47 electrons per atom, and its
molar mass is 107.87 g/mol.

6.2. Electrons are added to the pin until the net negative charge is 1.00 nC.
How many electrons are added for every 10° electrons already present?

6.3. Three point charges are located at the corners of an equilateral triangle
as shown in the figure below. Calculate the resultant electric force on the

7.00 uC charge.

) 7.00 uC
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6.4. Three point charges are arranged as shown in the figure below. Determine

6.4.1. The vector electric field that the 6.00 nC and -3 nC charges

together create at the origin. (4)
6.4.2. The vector force on the 5.00 nC charge. (4)
¥
5.00 nC — 600nC
0.100 m
~3.00 nC
(20)

QUESTION 7
7.1. Define

7.1.1. Ohm’s law. (3)

7.1.2. Electric current. (2)

7.1.3. Resistance. (3)
7.2.  If6 J of work is needed to move a charge of 0.002 C from point A to

point B in an electrical field, calculate the potential difference between

point A and B. (3)

7.3. Calculate the work done by a battery to drive a current of 5 x 102 A
through a conductor for 1 minute, if the potential difference across the
conductor is 10 V.

(4)

(15)
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= Bia
QUESTION 8
8.1.  With the aid of a free body diagram derive the expression for the
effective resistance of resistors in series. (10)
8.2.  For the diagram shown below, calculate:
8.2.1. The effective resistance. (5)
8.2.2. The current through the 20 Q resistor. (5)
104 m_/'\lkae/\_
el :
(20)
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s B_E : 5. SPECIFICHEAT CAPACITIES . 7. RELATIVE DENSITIES
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T E |
. : o Alcohol = 0,8
| = i inium = 910
, PV, B, 1. g @.m.s._...ﬁ ,PEEEE.E 9 Copper —9
. 1, T, 9 nHw.xH.Omi.wL Copper H 450 Glycerine = 1,26
: ) : i Glass = 700 : L
. 8 Q=meht | ) Gold = 19,3
| : 1. | .o 3. e =16x10""C Glycerine - = 2500 | T =113
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