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UNIVERSITY EXAMINATION FOR THE DEGREE OF BACHELOR OF EDUCATION (SCIENCE)
 



2ND YEAR 1ST SEMESTER 2017/18 
                                 MAIN REGULAR 
COURSE CODE:  SPH 203 
COURSE TITLE: MATHEMATICAL METHODS FOR PHYSICS
EXAM VENUE:                                             
STREAM: (BED SCI)
DATE:  

                  
    

EXAM SESSION:  
TIME:  2:00 HRS 
_____________________________________________________________________________________
Instructions:
1. Answer question 1 (Compulsory) in Section A and ANY other 2 questions in Section B. 
2. Candidates are advised not to write on the question paper.
3. Candidates must hand in their answer booklets to the invigilator while in the examination room
Question 1
(a) (i) Compute the limit
                                                [image: image3.png]VE-1
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                                                         (3 Marks)
     (ii) Show that cosh x − sinhx = 1                                                        (3 Marks)
(b) Find, from first principles, the derivative of the function
                                      [image: image5.png]


                                                                (5 Marks)
(c) Evaluate the following integral,
                                     [image: image7.png]J x sin5xdx



                                                          (5 Marks)
(d) (i) List down any two axioms of a vector space.                                  (2 Marks)
      (ii) Investigate whether the following is a basis for [image: image9.png]


.
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                                            (4 Marks)
(e) Determine a scalar c such that the following vectors are orthogonal,
           [image: image13.png]a =2f—cj+ 3Kk,



       [image: image15.png]b= 3p+ 2f+ 4k,



                                               (3 Marks)
(f ) The potential energy between two atoms in a diatomic molecule is given by [image: image17.png]U(x) =2/x"*—1/x°



.  Find the minimum potential energy between the two atoms.
                                                                                                                  (5 Marks)
Question 2
(a) Use de L’Hôpital’s rule to evaluate,
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                                                                 (4 Marks)
(b) A series is given by
                                    [image: image21.png]


  
Find the radius and interval of convergence for the series.                        (5 Marks)
(c) Given the sine series,
                                         [image: image23.png]


 
use calculus to obtain the cosine series. Hence or otherwise calculate the cosine of 0.1 radians.                                                                                             (5 Marks)
(d) The second term of an arithmetic series is 6 and the sixth term is 18.  Find the sum of the first ten terms of the series.                                                     (6 Marks)
Question 3
Use an appropriate method to evaluate,
                                                       [image: image25.png]w2 dx
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                                                 (20 Marks)
Question 4
(a) A curve C has the parametric equations x = 2t − 5, y = t2− 4t + 3.  Find an equation of the tangent line to C that is parallel to the line y = 3x + 1.
                                                                                                                   (6 Marks)
(b) A box which is open at the top is to be made from a square piece of cardboard by cutting a square out of each corner and turning up the sides.  Given that the cardboard measures 40 cm on each side, find the dimensions of the box that will give the maximum volume. What is the maximum volume?
                                                                                                               (10 Marks)
(c) Differentiate with respect to x:

(i) [image: image27.png]y =x"e®



                                                                                    (2 Marks)             

(ii)  [image: image29.png]=In(2x*+ x?)




                                                                          (2 Marks) 
Question 5
(a) (i) Given that [image: image31.png]—3p+ 4k



and [image: image33.png]8i + 55— 2k



, evaluate the vector product [image: image35.png]


. 
      (ii) Obtain the component of [image: image37.png]-1



  in the direction of [image: image39.png]


.
                                                                                                                  (5 Marks)
(b) The coordinates (x, y, z) of points A and B on a Cartesian coordinate system are (1, 1, 1) and (3, 5, 6) respectively.

(i) Write down the position vectors[image: image41.png]-1



and[image: image43.png]


of the points A and B, 
              hence find                                                                                   (2 Marks)

(ii) the displacement vector AB.                                                     (2 Marks)

(iii) the unit vector parallel to AB.                                                  (2 Marks)

(iv) the position vector of a point P on AB such that AB:BP=1:3
                                                                                                                  (2 Marks)
(c) A transformation [image: image45.png]L:R3
R3 - R?



is defined by
                                                  [image: image47.png](e




Determine whether [image: image49.png]


 is a linear transformation or not.
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