THE UNITED REPUBLIC OF TANZANIA
NATIONAL EXAMINATIONS COUNCIL
ADVANCED CERTIFICATE OF SECONDARY

EXAMINATION
131/2 PHYSICS 2
(For Both School and Private Candlddld
Time: 2:30 Hours Friday, 15" February 2013 a.m.
Instructions
I This paper consists of sections A, B and C.
2 Answer five (5) questions, choosing at least one (1) question from each section.
3. Each guestion carries twenty (20) marks. '
4 Mathematical tables and non-programmable calculators may be used.
5] Cellular phones are not allowed in the examination room,
6. Write your Examination Number on every page of your booklet (s).
74 The following information may be useful:
(a)  Acceleration due to gravity g =9.8 m/s’

(b) Pien =314

{c) Density of water pyaer = 1000 Kum

(d) Density of lead ppy = 11.4 x 10’ Kgm™*

(e) Electrochewnical equivalent of Copper = 3294 x 107 gc
(f) Electrochemical equivalent of Silver = 1118 x 10° gc!

(g) Molecular weight of Heliom M. = 4
th) Universal gas constant R = 8.3 1/mol
5%
(1) Monatomic gas —- ratioy = 1.5
(45
51 Specific heat of an ideal monatomic gas
3R

al constant volume ¢, = —2

(%) Permeability of free space p, = 41 % iO Hm'
— (1) Avogadro’s number Ny = 6.02 x I{J‘ smol !
: £e
8 (1) Plank's conslant h = 6.62 x 10"
g (n) Velocity of light in vacuun ¢ = 1 b v 10° ms™!
= {0) Electronic charge e = 1.6 x 1"
g (p) Young's modulus for rubber = 5. n x 10° Pa
=
=
=
—

(q) Iamu-n‘f)f)xl(} kg.
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{c) (1} When a gas c:xp:md :Idiil!'&alitﬂﬂ”)’ it does work on its \u;'|'r;|_|mlj||3_n. although
. there 1s no heat input to the gas. Explamn where this energy is coming from
(3 marks)
(1) An ideal gas at 17 "C and 750 mmmkg 1s compressed isothermally until its
volume is reached to % of its initial value. I it then allowed to expand
adiabatically to a volume of 20% greater than its original vajue, calculate the
linal temperature and pressare of the gas. (7 mrarks)

4. ta) How does the first law of thermodynamics change under isothermal and adiabatic
processes”? (2 marks}

(b) (1) Show that the specific heat capacities ol an ideal gas are related by the relation
C=Ci+nR. (6 marks)
(i) Explain the meaning of all the symbols used 1 the equation (b) (1} above.
(2 marks)

is heated at constant volume from the

(c) One mole of an ideal monatomic gas
temperature of 300 K to 600 K, Calculate the:
(1) amount of heat added (2 marks)
(ii) work done by the gas (1 mark}
(2 marks)

(iii)  change in its infernal energy.

(d) The piston of a bicycle pump at room temperature of 290 K is slowly moved in until
the volume of air enclosed is one — fifth of the total volume of the pump. The outlet is
then sealed and the piston suddenly drawn out to full extension. If no air passes the
piston, find the temperature of the air in the pump immediately after withdrawing the
piston, assuming that air is an ideal gas with cryoscopic constant, ¥ = 1.4. (5 marks)

SECTION B

P (a) (1) What is meant by crossed polaroids? (1.5 marks)
(11) Briefly describe the appearance of fringes produced by monochromatic light.
(2.5 marks)

(h (1) Give two difference between diffracting grating spectra and prism spectra.
4 marks)
(i) A diffraction grating used at normal incidence gives a yellaw line, & = 5750 A
tn a certain spectral order superimposed on @ blue line, k = 4600 A of the next

htgher order. If the angle of diffraction is 30", what is the spacing between the
(5 marks)

grating lines?
(c} (1) State Huygens principle of wave construction. (2 marks)
(i1) A thin wedge of air of smalt angle s enclosed by two thin glass plates. When
the plates are illuminated by a parallet beam of monochromatic light of
wavelength 589 nm, the distance apart of the fringes is 0.8 mm. Calculate the
angle of the wedge. (5 marks)
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