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Dear Student, 
 
We hope you are familiar with the system of evaluation to be followed for the Bachelor’s Degree 
Programme.  At this stage you may probably like to re-read the section on assignments in the Programme 
Guide for Elective Courses that we sent you after your enrolment.  A weightage of 30 per cent, as you are 
aware, has been earmarked for continuous evaluation which would consist of one tutor-marked 
assignment for this course. 

Instructions for Formatting Your Assignments 

 
Before attempting the assignment please read the following instructions carefully. 
 
1) On top of the first page of your TMA answer sheet, please write the details exactly in the following 

format:                                                
 
 

ENROLMENT NO.  :  ……………………………………… 
 

NAME   :  ……………………………………… 
 

ADDRESS  :  ……………………………………… 
 

……………………………………… 
 

……………………………………… 
COURSE CODE        :  …………………………….. 

COURSE TITLE        :  ……………………….……. 

ASSIGNMENT NO.  :  ………………………….… 

 STUDY CENTRE     :  ………………………..…….    DATE  :  

….……………………….…………… 

        
    
PLEASE FOLLOW THE ABOVE FORMAT STRICTLY TO FACILITATE 
EVALUATION AND TO AVOID DELAY. 

2) Use only foolscap size writing paper (but not of very thin variety) for writing your answers. 

3) Leave 4 cm margin on the left, top and bottom of your answer sheet. 

4) Your answers should be precise. 

5) While solving problems, clearly indicate the question number along with the part being 
solved.  Be precise. Write units at each step of your calculations as done in the text because 
marks will be deducted for such mistakes.  Take care of significant digits in your work.  
Recheck your work before submitting it. 

6) This assignment will remain valid from January 1, 2022 to December 31, 2022. 
However, you are advised to submit it within 12 weeks of receiving this booklet to 
accomplish its purpose as a teaching-tool. 

We strongly feel that you should retain a copy of your assignment response to avoid any 
unforeseen situation and append, if possible, a photocopy of this booklet with your 
response.  

We wish you good luck. 
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Tutor Marked Assignment 
MATHEMATICAL METHODS IN PHYSICS-I 

 
Course Code: BPHE-104/PHE-04 

Assignment Code: BPHE-104/PHE-04/TMA/2022 
Max. Marks: 100 

 

Note: Attempt all questions. Symbols have their usual meanings. The marks for each 
question are indicated against it. 

1. a) Determine the volume of a tetrahedron whose vertices are  given by the points 
(0,0,0), (2,2,0), (-3,2,1) and (4,3,2). (5) 

 b) For a vector a


 show that: 

   akakjajiai


2)ˆ(ˆ)ˆ(ˆ)ˆ(ˆ   (5) 

2. a) Obtain the unit tangent vector for a vector function 

kjia ˆ)16(ˆ)43(ˆ)2()( 32  ttttt


 at 2t . (5)   

 b) Determine the direction in which the scalar field 2),,( 3  zxyzyxf  decreases 

most rapidly at the point  3,2,1O  and the magnitude of this rate of change. (5) 

3. a) Show that the following vector field F


 is irrotational:   

   kji F ˆ)86(ˆ)32(ˆ)22( 3234 xzyxyxzyyz 


. (5) 

 b) For k j ir ˆˆˆ zyx 


, show that:  

     44 ).(   rr r


 (5) 

4. a) Write the function  222 3ln),,( zyxzyx   in cylindrical coordinates and 

determine the gradient of the function. (5) 

 b)   Obtain the divergence of the following vector field: 

    





   eeeA ˆcossinˆcot2ˆsin

3
 

2
rr

r
r


 (5) 

5. Determine the work done by a force kjiF ˆˆˆ 22 yzxx 


 in taking a particle along the 

path defined by the equation  ttttt 0ˆˆsinˆcos)( ,kjir


  from 0t  to t .   (10) 

6. Using Stokes’ Theorem evaluate the line integral 
C

d lF


.  where 

kjizF ˆ3ˆ5ˆ2 32 yxx 


 and C is the circle  422  yx  oriented counterclockwise. (10)    

7. Using Green’s Theorem evaluate the integral:  
C

dyyydxx )4(3 23 where C is the 

rectangle with vertices at (0,0), (5,0), (5,2) and (0,2).  (10) 
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8. Determine the mass of a box which occupies the volume defined by the equations 

30;20;10  zyx has a density yzxxyx 25),,(   units . (10) 

9.  a) Suppose that 10% of the adults who take a certain medicine suffer negative side 
effects. Using a binomial distribution calculate the probability that in a random 
sample of  10, more than three will experience negative side effects.   (5) 

 b)  Suppose a given website receives an average of 4 visitors per hour. Using a Poisson 
distribution calculate the probability that the website receives less than 7 visitors in 
a given hour. (5) 

10. The number of revolutions per minute (x) and power (y) hp of a diesel engine are 
tabulated below.  

x 400 500 600 700 750 

y 580 1030 1420 1880 2100 

 Obtain the regression equation for this data. (10) 

****** 
  

 


