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University Examinations 2019/2020 
 

THIRD YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF PHYSICAL SCIENCES (PHYSICS OPTION) 

 
SPH 3356: INTRODUCTORY GEOPHYSICS 

 
DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

     QUESTION ONE (30 MARKS) 

a) Describe the two forces holding the earth in its orbit round the sun  (4 marks) 

b) Describe the two types of seismic waves     (4 marks) 

c) What are tectonic plates       (1 mark) 

d) Explain the meaning of a subduction zone     (3 marks) 

e) State 3 causes of gravitational anomalies      (3 marks) 

f) Explain the term geoid clearly outlining its characteristics   (4 marks) 

g) State two types of forces associated with tectonic movement  (2 marks) 

h) Explain why the earth’s gravitational field is higher under the oceans as compared to 

the continents          (3 marks) 

i) Using atomic electronic arrangement describe the origin of paramagnetism in materials 

           (3 marks) 

j) What is a triple junction       (1 mark)
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     QUESTION TWO (20 MARKS) 

a) Show that for an object of Mass m on the earth’s surface of mass ME its acceleration 

due to gravity is given by 
∧
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     (4 marks) 

b) Starting with the centripetal acceleration and universal law of gravitation, derive the 

equation for period of rotation of earth in terms of distance of the earth from the centre 

of the sun         (7 marks) 

c) The eccentricity e of the Moon’s orbit is 0.0549 and the mean orbital radius 

2
1)(abrL = is 384,100 km 

 

i. Calculate the lengths of the principal axes a and b of the Moon’s orbit 

(6 marks) 

ii. How far is the center of the earth from the center of the elliptical orbit 

(3 marks) 

iii.  Calculate the distances of the moon from the earth at perigee an apogee  

(4 marks) 

     QUESTION THREE (20 MARKS) 

a) Explain the characteristics and formation of mid ocean ridges  (7 marks) 

b) The table below gives the densities and seismic P and S-wave velocities at a given 

depth of the earth. From the information find 

i. Bulky modulus,K       (3 marks) 

ii. Rigidity modulus u        (3 marks) 

iii.  State the physical state of the layer and explain your reasoning  (4 marks) 

c) Explain the meaning of Mohorovicic discontinuity giving the seismic evidence for its 

existence         (3 marks) 

Depth (km) Density kg/m3 P-wave velocity  S-wave velocity 

( skm /),β  

2890 5560 13.72 7.27 
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QUESTION FOUR (20 MARKS) 

a) Draw and explain the hysteresis curve for magnetization of ferromagnetic materials 

          (12 marks) 

b) With the aid of diagrams differentiate between ferromagnetism and ferrimagnetism  

          (8 marks)  

        

 

 

      

           

 

   

        


