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INSTRUCTIONS 

ANSWER ALL PARTS OF Q UESTION 1 IN SECTION A AND ANY THREE QUESTIONS 
FROM SECTION B. SECTION A C ARRIES 40 MARKS AND SECTIO.~ 8 CARRIES 60 
MAR KS. 

MARK ALLOCATION 

Q UESTION MARKS 
1. 40 
2. 20 
3. 20 
4. 20 
5. 20 -
6. 20 
Maximum possible mark 100 

Permittivity of Free Space Eo = 8.85 x 1 o-'2 F n1 1 

Permeabi I ity of Free space ~0 = 4 7tX 1 0"7 Hm"1 

Mass of an Electron m = 9. 1 x l0-3 1 kg 
Charge on an Electron e = 1.6 X JO- IO C 
Mass of proton tnp = 1.67 X 10"27 kg 
Planck's constant ;, = 1.05 X 10- 35js 

Avogadro 's number N., = 6.03 x 1023/mole 

Speed of light 
. = 3 x l 08 ms·' 111 vacuum c 
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SECTION A (40 MARKS) 
Answer ALL Questions in this Section. 

Question 1 

(a) Explain v.rhat yon understand by the tenn Standard Candle in cosn1ology. Give excun -
plcs and expla in their i1nportancc. [5] 

(b) What arc Cosmic Distance Ladders in cosrnology? Give three examples and explain 
their impor tance in Cosmology as a fi eld of human en<ieavour. [5] 

(c) What role docs the Cosmological Principle play in the construction of a Cosmolo~ ical 
Model. In your a nswer) state (i) t he the principle, and (ii) explain t he motivation 
leading to its int roduc tion. [5] 

(d) Briefly c;mup<HC clad coutrast the Cosrnological Principle and t he fl erfect Cosmological 
Principle (PCP ) . ln your answer, state clearly the P CP. (5] 

(c) List the three n1a iu features of the Cosrnic Microwave Background (CJVIB) radiation 
aud t heir physiu1l origin. [5] 

(f) In a five-point format presentation. briefly discuss the motivation leading to the Steady 
Stale Cosrnology Jvfodel. (5] 

(g) In short, explain why 
than an Lima LLer in the 

according to the Big Bang Theor-y t here is more n1atter 

Universe? Give your answer in a 5-poin t fonnat. [5] 

(h) Briefly cxpl8in the role plc1~rcd b:v Darkmaller in 
Universe. Give your a nswer in a 5-point forn1at. 

SlTuclure For-rnation in the EaTly 
[5] 

SECTION B (60 MARKS) 
Auswer ANY THREE Qucstiow; iu t his Section. 

Question 2 

In the questions pa nsE-xl below. the syn1bols used have their usual meaning as ordinarily 

understood in ACD~ f cosmology. 

(a) (i) Stating clearly all your assumptions, use argmnents from Newtonian Gr-avitational Theor-y 
to derive the Friedman eq'Uation: 

. 2 2 
R 81rGe kco 
R 3 1?2 . 

In your derivation: define all the symbols in tltif-> equation . [8] 
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(ii) Stating clearly all your assumptions. usc the First Law of Thermodynamics to derive 
the Fluid equation: 

• 

£)+3 
R 
R = 0. 

In your derivation: definC' the symbol P in this equation. [8) 

(b) Fron1 Lhe Lwo equations presented in Question 2(a) above. derive Lhe acceleration equa-
tion : [4] 

.. 
R 
R 

41TG 

3 

3P 
{!+-

cJ 
• 

Question 3 

(a) (i) StaLe Olber's Paradox. [2] 
(ii) In your own opinion and 111akiug reference to Olbcr ·s Paradox, is the Universe 

infinite in its tempora l and/ or spatial extent? Discuss. Your discussion n1ust be 
presented in an 8-poinL forn1aL. [8] 

(b) (i) SLate Hubble's Law. [2] 

(ii) Frorn the view point of the ACD.\11 cosnwlogy: discuss Lhe Eig Bang Cosmology 
Jv!odel auu in your discussion nlake clear its salient features. Your discussion lllUSL 

be r>resenLed in an -poinL forn1aL. (8] 

Question 4 

Give an exposition of t he Doxk'matter phcnornenon. In your exposit ion , rnake clear t he 
following: 

(i) What the Darkmatter Problem really is , i.e., how it manifested in the first place. 
answer in a 10-point format . 

Give your 
(10) 

(ii) The type of galaxies this prohlC'm ha.c;; manifcstC'd itself iu. 

format. 
Give your answer in a 5-poiut 

[5] 

(iii) \tVhat arc the alternative approaches to resolving this problem - that is, approaches that do 
not evoke the existence of clarkmattcr. Give your answer in a 5-point format. [5) 
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Question 5 

Give an exp osition of t he Dar-h;ene1:qy phenorncnon. In your exposit iou n1ake clear the 
following: 

(i) What the DaTkenergy Problem really is, i .e .. how iL manifested in Lhe first place. 
answer in a 10-p oint for mat. 

Give your 
[10) 

(ii) Differentiate between Darkmatter and Darkenergy. Give yom· answer in a 5-point format. [5] 

(iii) Apart from t.hc original evidence that lead to the postulation of possibili ty of the exist<;nce 
of Darkenergy if any what other evidence exists that suppor ts this hypothesis? Give 
your answer in a 5-point format. [5] 

Question 6 

(a) (i) State the Anlhropic Principle. (2] 

(ii) In your own opinion docs t he Anthr-opic Principle have a vaFd basis in Science? 
Suppor t your answer. [3] 

(b) (i) \t\lhat do you understand by the tcnn MulliveTse. [2] 

(ii) Expla iu hovv· the Anlhr-opic Pr~inciple is au auswcr the the Muliiverse concept? (3] 

(c) (i) lu a 5-point fonna.L , give a brief cxposiLiou of the Steady Stale Cosmology. [5] 

(ii) lu a 5-poiuL fonnaL , give a brief exp osibou of why t he Steady Stale Cosrnology fell 
out of favour wit h n1ainstrcau1 Cos1n ology. [5] 

END OF EXAMINATION 

page 5 of 4 


