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Section A

Answer all questions in a word or phrase.

Each question carries 1 mark.

1. A program in high level language is called ————.

2. The operational modes of python are ———— and file mode.

3. In python >>> is known as ————.

4. The string concatenation operator in python is :

(a) + ; (b) – ; (c) * ; (d) **.

5. In difference table ∆2y1 = ————.

6. In python the result of 24 % 6 is ————.

7. When step size increases, round of error ————.

8. Simpson’s rule is accurate only if the number of element is ————.

9. The Mathematical symbol for the floor division is :

(a) / ; (b) // ; (c) % ; (d)**.

10. The element that controls the accuracy of numerical method is ————.

(10 × 1 = 10 marks)

Section B (Short Answer)

Answer all questions in one or two sentences.

Each question carries 2 marks.

11. What is an algorithm ?

12. What is a function ?

13. What is truncation error ?

14. What is a set ?

15. What is the difference between print a, b and print a, ‘\n’, b ?
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16. What is mean by numerical method in solving a scientific problem ?

17. Give the difference between x = y and x = = y.

(7 × 2 = 14 marks)

Section C

Answer any five questions in a paragraph of about half a page to one page.

Each question carries 4 marks.

18. Explain the advantage of python over other language.

19. Discuss numerical differentiation. Write general formula for the same.

20. Explain the difference between local variable and global variable.

21. Differentiate mutable and immutable data types.

22. Discuss advantages of numerical methods over analytical methods.

23. Discuss trapezoidal rule for numerical integration.

24. Discuss input and output statements associated with python language.

(5 × 4 = 20 marks)

Section D

(Problems - Write relevant formulas. All important steps carry separate marks.)

Answer any four questions.

Each question carries 4 marks.

25. Write a python program to track out the motion of a projectile considering the variation of

gravity and air drag.

26. Using Newton--Raphson method, find the root of 2( ) 3 2.f x x x= − +

27. Write a program to print all even numbers upto 30, suffixed by a * if the number is a

multiple of 6. Use conditional statement if … else.

28.
23 1

dy
x

dx
= +  is with an initial value y = 2 when x = 1. Solve it for x = 2 with a step size 0.25.

29. Using Simpson’s 1/3 rule with a step size 0.1, find 

32

2
1

2
.

2

x x
dx

x x

+
∫

+

30. From the following table estimate the area bounded by the curve and the x-axis from x = 0

to x= 1.

x 0 0.2 04. 0.6 0.8 1.0

y 2.00 2.04 2.16 2.36 2.64 3.00

31. Write a program to evaluate cos () series 
2 4 6

cos( ) 1
2! 4! 6

x x x
x = − + − +…  for n terms.

(4 × 4 = 16 marks)
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Section E (Essays)

Answer any two questions in about two pages.

Each question carries 10 marks.

32. Write a program to find the solution of a quadratic equation, with ladder if for different

cases.

33. Explain the method of making user defined with examples. Write a program to find factorial

of a given number using user defined function.

34. Obtain Newton’s forward difference interpolation formula. Construct a difference table

and find the value of y corresponding to x = 2.5 from the following data :

X 1 2 3 4

Y 1 8 27 64

35. Discuss Euler’s method to identify position and velocity of a freely falling body. A body is

falling freely from a height under gravity. Find the velocity and position at the end of

1 second. Tabulate the values of an interval of 0.25 seconds.

(2 × 10 = 20 marks)
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The symbols used in the question paper have their usual meanings.

Section A

Answer in a word or a phrase.

Answer all questions.

Each question carries 1 mark.

1. Name any two input/output functions in Python.

2. What are strings ?

3. What is meant by curve fitting ?

4. What do you mean by interpolation ?

5. What is the difference between the two statements i = i + 1 and i == i +1 ?

Write True or False :

6. Curve fitting by graphical method depends on the choice of points on the line.

7. The process of finding the value of a function outside the given range of arguments is called

interpolation.

8. The operators ‘∆ ’ and ‘ ’ are linear.

9. The logical NOT operator returns true if the operand is false.

10. Dictionary is atype of data structure.

(10 × 1 = 10 marks)
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Section B

Answer in two or three sentences each.

Answer all questions.

Each question carries 2 marks.

11. What is tuple in Python ?

12. What do you mean by the principle of least squares ?

13. Discuss the fall of a body in a viscous medium.

14. What are the properties of dictionary keys in python ?

15. Distinguish between compilers and interpreters.

16. What are finite differences ?

17. What are the advantages of python in comparison with other programming languages ?

(7 × 2 = 14 marks)

Section C

Answer in a paragraph of about half a page to one page.

Answer any five questions.

Each question carries 4 marks.

18. Write a note on operators and expressions in python.

19. Explain the principle of least squares.

20. Explain the Newton-Raphson method for solving algebraic equations.

21. What is the significance of indentation in python ?

22. How does a function return a value ?

23. Derive the Trapezoidal rule from the general quadrature formula.

24. How do you create a text file using python ?

(5 × 4 = 20 marks)

Section D (Problems)

 Write all relevant formulas.

All important steps carry separate marks.

Answer any four questions.

Each question carries 4 marks.

25. By the method of least squares, find the straight line that best fits the following data :

x ... 1 2 3 4 5

y ... 14 27 40 55 68
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26. Evaluate 
10

20 1

dx

x+∫ using Simpson’s 3/8 rule.

27. Using Taylor’s series method, solve ( )2 , 0 1, at 0.1.
dy

x y y x
dx

= − = =

28. Write a program to find the factorial of a number, using python.

29. Using python, write a program to print the Fibonacci series.

30. Given y' = x2 – y, y (0) =1. Find y (0.1) using Runge-Kutta method of second order.

31. Write a python program to add two numbers.

(4 × 4 = 16 marks)

Section E (Essays)

Answer in about two pages each.

Answer any two questions.

Each question carries 10 marks.

32. Explain the list functions and set functions in python.

33. Describe with examples, the conditional statements and iterative statements in python.

34. Derive Newton’s forward difference interpolation formula.

35. Derive the general quadrature formula and from that, obtain Simpson’s 1/3 rule.

(2 × 10 = 20 marks)
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IUARCH 2O2I
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PHY 68 13 GD_COMPUTATIONAL PI{YSICS

fime : Three Hours Maximum : 80 Marks

The syrnbols used in th.e question paper haue their usual mcanings,

Answer all questians.
Each questian cirries L mark.

1. What is dictionary in python

2. What are arguments ?

3. \{hat is an interpolating function

4. What is nabla operator ?

5. What are forward differences ?

Write True or False.

6. Curve fitting by method of group averages gives a umgue curve of {t.
7. Finite differences deal with the variations in a function when the finite variable changes

continuously in a given interval.

8. The process of computing the integral of a single variable function is called quadrature

9. I'he'+'operator concatenates two strings in python.

10. The improved Euler's method is the Runge-Kutta method of frrst order.

(10x1=10marlrs)

Section B (Answer in two or three sentences each)

Answer at l.east six questians.
Each question carries 2 marks,

11. What is ihe significance of indentation in Python ?

L2. What are. the properties of the operator'A' in forward differences ?

Turn over
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18. compare the analyticar and numerical methods of computation.
14. What are conditional statements ?

15. Explain the use of ,for,loop in python with an example.
16' what are the circumstances in which we employ the Gregory-Newton fonnard, backward andcentral difference interpdlation formulae ?

17. Explain how functions can return values.

on c (A.riswer in a paragraph of about half a page to one ,jl;'= 
12 marks)

. Answer at least four questians.
Each questian carries 5 marks.
Ail questions can be attended.

Ouerall Ceiling 2O.

18' Explain how a straight line frt can be obtained using the principle of least squares.
19. Djscuss the Runge-Kutta method of second order.

20. simulate the free fal motion of a bail using Eurer method.

21. How do you define and call a function in python ?

22. How do you use the,enumerate, function in python ?

23. Derive the Trapezoidar rule from the generar quadrature formura.

24. Listthe file modes in python with their descriptions.

(4x5=20marks)
Section D (Problems - Write all relevant formulas)

Answer at least three questions.
Each question carries 6 marks.
ALI questi.ons can be attended,.

ouerait C"tW-ib
25. Fit a parabola y = a*2 + br + c in reast square sense to the data :

x,:10 t2 tE Zg 20

y: L4 t7 ZA 25 2t

26. Evaluate I:t # usingSimpson,s t/Brule.
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27. Solve sin r = 1 + 13 using Newton-Raphson method.

28. write a prognam to check if a number,is odd or even, using python.

29. using python, write a program to find the largest among three numbers.

(utta method of fourth order, solve fory (0.1), giys, thaty, = ry + f ,l (O) = l.
80. Using Ruage-tr

31. wfite a pythoh Brogram to briht arl the prime numGrs in an intemal.

Answer any two questians.
Each questian carri.es lO marks.

82' \ilhat are built-in and user defined functions ? Explain the definition, eaII, indentation, argurrerrt,
and return values of functions in python

38' Describe with examples, the conditional statements and iterative statements in python.

84' Discuss the evaluation of derivatives using Newton's forward difference formula.

85' Derive the general quadrature formula and from that, obtain Simpson,s B/g rule.

(2 x 10 = 20 marks)
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Section A (Answer in a word or phrase)
- ,+nswer all questinns.

Each question earries I mark.
l. Originator of free software movement

2. Iluman readable form of programme is knovm as

3' conversion ofhish level language to machiue ranguage is done by
4. In python the result of 4.4 /12 is 

-

c 60058

5. Ttre type systcm of python is 

--.6. the index of the first element of a list is 

--.(a) o. 16) t.
(c) 2. (d) ._ 1.

7' when step size increases truncation error-.
(b) Increases.

(d) None.

8' The angle ofprojection to get maximum nange for a projectile is
9. Extracting a part from string is known

10. The first order R-K method is known 8s __

{a) 2.

(c) 2.2.

(a) Decreases.

(c) Remains the sane.

Maximum:80 Marks

(10 x 1= 10 marks)

ff';r::-:g

Turn over



2

section B (Answer in a short parag:aph-three or four sentences)

Each question carri.es Z marks.
11. What is an assembler ?

12. What is high level language ?

13' Given s ='o12B4E', write python code to remove first and last two elements.
14. What is iterative construct ?

15. Explain the tem.cunre fitting:.

16. What is meant by list is mutable ?

17. Give the difference between inputo and raw_input 0 functions.

c 60058

(7x2=14Inarks)
section c (Answer in a paragraph of about half a page to one page)

#;;n;xl:#"fx:;r
18. Explain the concept of discretization.

19. Discuss Numericar differentiation. write general fomula for the same.
20. Distinguish between compiler and interpreter.

2l' Give some advantages of numerical methods over anarytical methods.
22. Explain the Euler,s method.

23' Discuss d,ma'nic type system associated with python language

(Ex4=20marks)
section D (Proble'ns - write relevant formulas. AII important step carries separate marks)

Answer any four questians.
Each question 

"ouii i 
-morks.

25' By Newton-Ramphson method find the sorution of sin (x)-zx+l= 0.
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26. Writeaprogramtofind e* bysolvingthe series e' =l- *.i. uptoz terrrs.

27. +=3x2 +l iswithaninitialvaluey=2when x=l.Solveitforr=2witha stepsize0.2E.dr

28. Find sin 35 and cos 4SbyTaylor series expansion.

29' A body is projected with velocity of 10 m/s at an angle 60'. Tabulate the position and velocity for
the first 0.6 seconds with an intdrval of 0.2 second.s.

30' write a python program to track out the motion of a projectile considering the variation of gravity
and air drag.

31. Estimate * ^t 
x = O.26 from the following table :

x, : O:25 O.ZO 0.27' 0.28 O.Zg

y : 0.2474 O.Z57t 0.2667 0.2764 0.2860

(4x4=16marks)

Section E @ssays - Answer in about two pages)

Answer any tvto questians.

Each questfnn carrizs l0 marks.

32. Write python progrrrns

' (a) To obtain multiplieation table upto lb of a given number (use input from keyboard, while
, loop for iteration and formatted printind.

(b) Program to write multiplication table of g (use file inpuUoutput method).

33' Discuss freely falling body in viscous medium. A gently placed metallic ball of radius 0.0b m. and
mass 1 kg. is moving down in caster oil of coefficient of viscosit y 0.7 paS. Estimate
thepositionandvelocityafter0.5secondsundertheinfluenceofviscousforce.Usethestepsizeof

0.25 s.

c 6fi)68
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Section A

(Answer in a word or a Phrase)

Answelr all questions.

Each questian canics l mark.

1. Ttre string concatenation operator in python is

2. The mathematical symbol for the floor division is

3. In difference table L2 yo =

4. The angle of projection to get maximum ,u,ig" for a projectile is

5. Conversion of high level language to machine language is done by

Auestions six fo teo: write True or False

6. Simpson's rule is accuraG only if the number of element is even.

7. Step size is the elernent that controls the accurbcy of numerical method.

8. In python the result of floor division 14.8 lt 2 is 7.4

9. Least square approximation is a method for integration.

10. When step size increases truncation error decreases.

(10x1=l0marhs)

Section B

(,$nswer.in two or three sentences)

Ansurer all questinns.

Each question carries 2 marks,

11. What is an algorithm ?

L2. What is mean by numerical method in soMng a. scientific problem ?'

13. Explain the difference between 5 Vo 2 arrd 5.0 clo 2.

L4. What is round of error in numerical analysis ? il
.' I

Turn over'
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15. What is discretisation ?

16. Given s ='012345", write python code to remove first and last two elements and print it.

t7. Why the accuracy in Simpson's, rule decreases, if we divide the function into odd number of
subintervals.

(7 x2=l4marks)

Section C

(Answer any five paragraph of abouthalf a page fo one page.)

18. Discuss numerical differentiation. Write general formula for the same.

19. Discuss input and output statements assoeiated with python language

20. Differentiate user defined functions and built in functions associated with python language. Give

examples.

21. Write note on rnodiff loops using break and continue.

22. Explain the R-K method to solve first order differential equation.

23. Discuss the concept of discretisation.

24. Write a program to obtain multiplication table upto 15 of a given number.

(5x4=20marks)

Section D

(Problems-write all releuant formulas, all important steps carry separate marks) 
:

Answer any four questians.

' rzxs +2x
25. Using Simpson's {3 rule with a step size 0.1, find l, *, * *a*

26, .Abody is falling freely from a height under gravity. Find thevelocity ancl position at the end of 1

second. Tabulate the values at an interval of 0.25 seconds.

27. Write a python programto evaluate cos 0 series cos(r) =L-*.*-*. forz terms.
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28. Using Newton Ramphson method fi"d (F.

dv
29. Estimate * at x = 0.26 from the following table :

dx,

n 0.25 0.26 0.27 0.28 0.29

t 0.2474 0.257L 0.2667 0.2764 0.2860

30. *,=r*'+l iswithaninitialvalue /=2 when r=1. Solveitfor r=2 withastepsize0.2S.Use

Euler's method.

81. *=ry is with an initial value of y(f) = 2. Estimate y(1.5) with a step size of 0.25.Use Heun'sclx fr . -"
method.

(4 x 4= 16 marks)

Section E

(Essays-answer in about two pages)

Answer anY two questions-

Each questian carries LO marks.

32. Obtain Newton's forward difference interpoltion formula. Construct a difference table and find

the value ofy corresponding to * = 2.5 from the following data :

xt234
.Y182i64

BB. What is curve fitting ? Discuss the principle of least squares and straight line fitting. Find the'

equation of the best frt straight line for the following data points :

rox 1 2 4 5 6. I I

Y25710L21519

84,. Discuss freely faUing body in viscous medium. A geutly placed metallic ball of radius 0.05 m and

mass l kgis moving down in caster oil of coefficient of viscosity 0.7 PaS. Estimate the position and

velocity after 0.5 seconds under the influence of viscous force. U-se the step size of 0.25 s.

BE. Explain the method of making user defined function with examples. rWrite a program to find

factorial of a given number using user defined function'

(2 x 10 = 20 marks)
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8.

III. 9.

.10.

11.

L2.

(b) .py.

(d) .ppt'

(b) 1.0

(d) s.0

(d) :F*.

(3x1=Sweightage)

Turn over

(Pages:3)

Reg.r[Sr*-..,
Or.r1.,...,.
s.- *i r ;:

SD(TH SEMESTER B.Sc. DEGREE (SUPPLEMENTARY
DGMTNATION, IIIARCH 2OL7

(UG-CCSS)

PhYsics

PH 68 19 (EO1)_COMPUTATIONAL PI{YSICS

(2013 Admissions)

Tlme : Ttrree Hours Maximum: 30 Weightage

Section A

Answer allquestian*
(12 Obiectiue tlpe qu,Csti.ons, inbunchcs of four questians'

Each binch carries a weightage of L'

;\
I. 1. A program in high level language is called 

-'
?. The type sYstem of PYthon is 7.
3. Python source code must be with an extension :

(a) .pn.

(c) .pt.

4. In python the result of 7ll2 is 

-.
(a) 1.

(c) 3.

U. 5. The repetition operator in python is :

(a) +.

(c) *.

6. To solve a scientific problem, we have analytical method and

7. When step size increaseis, round of error ---:
(a) decreases,

(e) remains same.

(b) increases.
I

(d) None.

splitting of continuous quantity to small discrete quantity is called

simpson,s rule is accurate only if, the number of elements is 

-.
The only one special character allowed in the identifierfuariable name is 

-'
is the built in function in python used.to terminate the entire program at any stage'

The angte-of projection to get maximuln range for a projectile is

\



:2

SectionB(S eQuestions)Section B (Short Answer fiPr
Answer all questions.

Each question carries L tt:eightage.

13. What is high level language ?

L4. What is an assignment operator in python ?

15. What are the various data types used in python ?

16. What is the output of B*C if.r ='hello' ?

17. What is the difference between print o, b and print o, '\z', b ?

18. YVhat is the meaning of variables/identiffers are case sensitiv'e ?

19. What is a set ?

20. Give the syntax of if ... elif .... else (ladder if) statement.

21. What is the need of optimization of step size?

v
c 2L579

(9x 1=9weightaBe)

Section C (Descriptive lype Questions)

Answer ony five qucstions.

. Each qrrcstion carries 2 weightage.

22. Distinguish betrreen compiler and interpreter.

28. Expfain tlre difference between local variable and global variable.

24. Writ€ a program to print all even numbers upto 30, suffi:red by o* if the number is a multiple of 6.

Use co6ditional statement if ... else.

25. Writ€ note op modifr Ioops using break and continue.

26. Write a program to evaluate cos 0 series cos(r) = ,-**tnr-+. for z terms

27. Give some advantages of numerical methods over analy-fical methods.

28. Discuss numerical integration. Writ€ general formula for numerical integration.'
(5x2= l0weightage)

Section D (Essay lype Questiors)

Answer any two questions.
Each question carries 4 weightage.

29. Writ€ python prograrns

(a) to obtain multiplication table upto 15 of a given number (use input from keyboard, while
loop for iteration and formatted printing).

(b) Program to write multiplication table of 9 (use file inpuVoutput method).
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30.

31.

g czlllg
What is curve fitting ? Discuss the principle of least squares and'straight line frtting. Find the
equation of the best fit straight line for the following a"i" foints :

X:l 2 4 E 6 8 9

Y:257LOtZ1519
Discuss Euler's method for projectile motion. A body is projected with a velocity of 10 m/s at an

;;"H::3.. 
rabulate the position and velocity d";h;-n.rt o.o,""""1s *lJnl;;#;,;;

(2x4=Sweightage)
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1. A microprocessor is

(a) True.

PartA

Answer all questinns.
Each questians carries L/+ weightage.

a complete CPU on a single chip :

(c) Partially true.

2. The fastest memory is :

(a) Hard disk.

(c) Cache memory.

(a) Text.

(c) Graphic.

(b) False.

(d) Cannot be determined.

(b) Virtual memory.

(d) Magnetic tape.

(b) List.

(d) None of the above.

(b) Pop.

(d) Count.

(b) Number.

(d) None of the above.

3. Which of the following statement is true ?

(a) Python 3 is a newer version, but it is backward compatible with python 2.

(b) Python 3 is a new version, but it is not backward compatible with python 2.

. (c) both (a) and (b).

(d) None of the above.

(a) String.

(c) Dictionary.

5. Which of the following method is the only method in Python that both modifies the list and return
a value ?

(a) Insert.

(c) Append.

6. In Python prograrnme output is >>>show0, then its out put is :

Ihrn over
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7. Whenever Ttapezoidal rule is applicable, Simpson VB rd rule can also be applied :

8. Which of the following prograrnme no variable or argument declaration are necessary ?

(a) Ttue.

(c) Partially true.

(a) C.

(c) FORTRAN.

(a) 1,2.

(c) 3,4.

(a) 1.

(c) 3.

(b) False.

(d) Cannot be determined.

G) C++.

(d) Python.

(b) 2,3.

(d) 4,5.

ft) 2.

(d) 4.

9. The interval in which a real root of the equation x3 - ?'tc - 5 = 0 lies is :

10. The equati on L2un*l*|*ur= 0 is of order :

11. Runge-Kutta method is a self starting method :

(a) Tbue. (b) False'

(c) Partially true. (d) None of the above.

t2. Taylors series method will be useful to grve solne 

- 

of Milne's method.

(a) Starting values. &) Final values.

(c) Both (a) and (b). (d) None of the above.

Part B

Answer all nine questions.

Each questinn carries L weightage.

(L2xY+=Sweightage)

13. Name the various data types used in Python language.

L4. Discuss about precedence rule of operators in pybhon.

15. What are the uses of tuples ?

LG. Explain why program written in Python are much shorter than program in C or C++.

L7. With suitable example, explain how python manipulate strings.

18. Give a brief introduction of numerical methods.

19. What are the dictionary functions ?

20. Explain the principle Curve fitting.

2L. What is Euler method ?

(9x1=gweightage)
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Part C

c 2L577

.4nswer any frve questions,
Each questi,on carri,es 2 weightage.

22. Writ€ a ftrthon program to simulate two dimensional projectile motion of a body moving under
gravitY.

23. With suitable example explain'del' statement in $rthon.
24. With suitable example in python explain the main operation on a dictionary.

25. List and explain the properties of difference operator.

26. Explain the second order Runge-Kutta method to solve a differential equation.

27. Using Simpson one-third rule, find the value of the integral i gcorrect to third decimal place.
[ 1+r

Take /L = O.25

28. Find the numerical solution of the differential equation *= "+ / from r = 0 to x = 0.2by Euler,s

method.

(5x2 = l0weightage)
Part D

Answer any two questions.
Eaeh questinn carries 4 weightage.

29. (a) Explain in detail, what are the rules for local and global variables in $rthon.
(b) Writ€ a python program for solving the equation *er = 3 correct to three decimals using bisection

method.

30. Write a program to obtain the numerical solution for a trvo-body problem in the central force field.
Use the Euler method and save data into file format.

31. Find the least squar@ ! = a + bx for the data given below :

y : . L.2 2.8 6.2 7.8 L3.2

(2x4=Sweightage)
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(Pages :3)

SDCTH SEMESTER B.Sc. DEGBEE D(AMINATION,
(CUCBCSS-UG)

Physics

PHY 68 13 GI)-COMPUTATIONAL PHYSICS

1.

a,

3.

4.

b.

Section A r

- Answer in a word, or a phrase.

Answer all questions.

Each ouestinn carri.es I mark..Eachquestion carri.es I mark.

In PYthon >>> is known as 

-.

In python the resultl of 24 % 6 is

In difference table L2 yt=

The second order R-K method is known as

The index of the first element of,a list is

Maximum:80 Marks

(10x1=10marks)

Questions 6 tu 7A : write Ttue or False

6. When step size increases, round of error increases.

I. Simpson's ruIe is accurate only if the ngmber of element is odd.

8. Least square approximation is a method for curve fitting.

L Extracting a part from string is known as indexing.
.t

10. llhe first order R-K method is known as Euler's method.

Section B

AnEwer in two oi three sentences aach.

Answer all questi,ons.

Each question caties 2 m.arhs

11. Give the difference betrreen a = / and x = = y.

L2. What is truncation error in numerical analysis ?

13. What is discretisation ?
Turn over



14. Give the syntax of the function rangeO in python.

15. Give the difference betvveen input0 and raw input 0 functions.

16. What is the need of optimization of step size?

17. What is a tuple ?

(7x2=14marks)

Section C

' (Answer in a paragraph of about hLalf a page fo one page.
Answer dny five questinns.

Each question carries 4 marks.

18. Explain the difference bbtween local variable and global variable.

19. Discuss trapezoidal rule for numerical integration.

20. Explain the R-K method to solve first order differential equation.

21. Discuss dynamic type system associated with python language

22. Write a python program to obtain multiplication table up to 15 of a given number.

23. Give some advantages of numerical methods over analytical methods.

24.. Write note on modify loops using break and eontinue.

Section D

Problems-write all releuant formulas, all important steps carry separate marks.

Answer any fo:ur questions.

Each questian carries 4 mgrhs.

25. Using Newton-Raphson method, find the root off (r) = n2 -Bx + 2.

26. *=rO +l iswithaninitialvaluey.=2when x=L.Solveitfor*=2withastepsize0.25.Use

Euler's method.

27. From the following table estimate the area bounded by the curve and the r-axis from r = 0 to

x 0 0.2 0.4 0.6 0.8 1.0

Y 2.00 2.04 2.t6 2.36 2.64 3.00

-t
l
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28. Write a python program to evaluate e' =l + *. *+........ for z terms.2! 3!

c 21081

29. o! =', is with an initial value ofy (1) = 2. Estimatey (1.8) with a step size of 0.25,Use Heun,sdx x 
, \r.u/, wrurl e DurP DI

method.

30. Using Simpson's UB rule with a step size 0.1, find '1ffia"

31' A body is falling freely from d height under gravity. Find the velocity and position at the end of
I second. Tabulate the values at an interval of0.2E second.

' 
(4x  +llmarks)

Seetion E

Essays-answer in abiout two poges each.
Answer any two questbns.

32. Explain the method of making user-defined function with examples. Write a program to find
factorial of a given number using user defined function.

38. Obtain Newton's forward difference interpolation formula. Construct a difference table and find
the value ofy corresponding to x = 2.8 from the following data :

x:"12
Y18

34
27 64

84. What is curve fitting ? Discuss the principle of least rqraies and straight line fitting. Finrt the
equation of the best fit straight line for the following data points.

x1245689
YL57_10121519

35'Whatisinterpolation?DiscussvarioussEB-uFflnitedifferenceoperator.Consi@
difference table for the following data :

x 0.25 0.26 0.27 0.28 o.2g

Y 0.2474 0.257L 0.2667 0.2764 0.2860

(2 x tA = 20 marks)
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SI)(TH SEIVIESTER B.Sc. DEGREE EXAMINATION,

(UG_CCSS)

Core Course-Phvsics

PH 68 I9_COMPI.IIIATIONAL PHYSIGS

Time: Three Hours

Section A

,|nswer all questinns.

, 1, A commentin Fython startswith--- character. I

2. What is the output of the following statement is executed

.'.

(c) a.

S. The output ofthe python sode r

q=t ,1 "

arb=c+"1ra+1 , , : 
.

(c) 3,3.

(c) 8.

(a) Single qirotes.

(c) Both (a) and (b).

(b) Double quotes.

(d) None of the above.

\\\\ \'Maximum : 30 Weighta&

(a) , #,

(c) :F.

(b) B. .

(d) E-rror.

', 
,i:

. ft) 2,2.

(d) 4,4.

(b) 2.8.

(d) None of the above.

.Hlapnn zot6
.',-,-.--.- - " rYl

ffJ r;u:rr; -c :H

T\rr:n over
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6. In Python output of a programme is >>> print r then r is :

(a) Number. ft) Text.

(c) Fig. (d) Both (a) and G).

7. Which of the following programme no variable or argument declaration are necessary ?

(a) C. ft) C++.

(c) FORTRAN- (d) PYthon.

8. The order of convergence in Newton-Raphson method is :

(b) Second.

(d) Fourth.

(a) First.

(c) Third.

9. Out of the method of false position and Newton Raphson method , the rate of convergence is faster
for :

(a) False position method.

(b) Newton Raphson method.

(c) Both method have the same rate of convergence.

(d) None of the above.

10. The ztr divided difference of a polynomial of degree n is :

(a) Zero. (b) A constant.

(c) A variable. (d) None of the above.

11. The order of error in Trapezoidal rule and Simpson 1/3 rule is and respectively

(a) One and three. (b) Seeond and fourth.

(c) Three and fifth. (d) None of the above.

L2. Which of,the following method is the only method that both modifies the list and return a value in

Srthon ?

(a) String. (b) List.

(c) Dictionary (d) None of the above.

(L2xYn=Sweightage)

Section B

Answer all nine questions. '
13. What is a string ? How it differes from tuple ?

14.' Explain the reason why python is widely used by scientific community.



c tt57

15. what are the advantages of Python * **n'.rsion with other languages ?

16. What is quadrature in numerical integration ?

17. Write a ftrthon program using pickling example.

18. Discuss the criteria for ending the iteration.

19. Briefly explain the use of range 0 function in $rthon.
20. What is the principle of cunre fitting ?

2L. List the advantages of numerical methods from analytical methods.

(g x l = gweightage)

Section C

Answer any five questions.

22. With suitable Python program show that interconversation between list and tuples is possible

23. Discuss various operators in Python.

24, Write a Python prog"am for solving the equation r, d =S correct to three decimals using bisbction
niethod.

25.'t'indtherootoftheequationBl=cosr+lbetween0andlwithro=0.6byNewtonRaphson
method.

26. With suitable example in python explain the main operation on a dictionary.

27. Discuss the technique for linear square fitting.

28. Discuss the merits of difference table.

(b x 2 =l0weightage)

Section D

Answer any two questions.

29. What are standing waves ? Write a Python program to simulate it.

30. Write a python program to simulate motion of a body moving under an attractive inverse square
law.

31. Explain the second order Runge-Xutta method for solving'a differential equation.

(2x4=gweightage)
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sDuE SEMESTER B.se. DEGREE ExAIvIrNATroN,
(UG_CCSS)

Physicsl

(EO I)_COMPUTATIONAL PITYSICS

(2013 Admisbions)

fime:ThreeHours

.Section A (Ofje.tive Type euestions) . ,

Answer all questions.

2. YVhich operating system that pythoq can run on ?

, :.

PTI 68 19

Maximum :80 Weightage

3. wlich of the following data types are not supported by python ? . \

(a) Unix/ Linux..

. (c) Mac.

(a) Numbers.

(c) List.

(a) ,Tuple. :

(c) Generics. ,' I

(a). Hello Keralai
,(91 ElloKerala!

8: . \Mrite the outlut of : .

(b) \{indows.

' : (d) All the above-

G) String.

(d) Slice. '

: (d) List.

(b) long(x[,uase]).

(d) str (r). -

(b) H.

. ' (d) None of. the above.

4. which of the following function convert a string to an object in python ?

5. YVhich of the following data tyfrcs is not gupported by python ?

6; which of the following functioa convert a strihg to a longin python ?

7. What is the output of print str.[o] if str = 
,Ifellg Kerala !,?

Turn over
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9. What does the following code do : d.ef o (b, c, d).'p@ss' '

(b) Defines a function which does nothing

.r (al) Defines a function which passes its parameters through.

,:

c 1759 v

11. What is the outpui of the following python program ?

' 
>> print leng(a) , .

(a) SYntax error.

(c) 5i

L2. What gets printe{ ifwe- type in python ?

..,

. '' >>'y.--2 ..'
,

..:.

(c) 9.0.

(a) <t]rye'int'>.

(c) <type'float'>.

(b) <type'number'>.

(d). <tytrle'double'>.

(b) 2,0.

(d) 20.25.

(bl 4.

(d) 6.

$2xYa=Sweightage)

Section B (Short Answei Type Questicins)

Each I weightage'

13jWriteanyfivOsalientfeaturesofpython.'...
L4. How cai we print "Hello, Calicut" using pfihon ?

18. Write a python pr.ogram to swapvalues of two variables lghere.variables are, andy and having

16. Ispythonacasesensitivelanguage? 
' : 'l l

1g. Write a python program which accipt the rldius gf a. cirgle from the .user and compute the area.



:

zO . Srritea program in python to display the curren0'date and time such as shown in sample: Current

date andtime:

2OL4*{7.{l514 z 34: 14

;t a pythoo version that we are using with a progxam'2L. How can qe g€

(9x 1=gweightage)
..

Section C (Short EssaylParagraph Questions)

Answer any fivg questions-
Edch 2 wbightage.

ZZ. Write a program in python to solve a quadratic equation where coemcients o, b and c are provided

by the user..

v"

23.

24.

25

26.

27.

28.

c1759 !

Write a proglam in pythol to plot the Taylor series expansion of sin (r)' 
'

Write aprogxaminpythonto solvetheequation :# -6xz + 11*16 = 0.'

Explain the different ldata struqtures'in python' 
..

Write about turo major jcontrol flow statements' in python with exarnples of usage.

Explain about'modulesi in python.

write a progTam in python to,check two integers to ensure one is even and other is odd.

' 
--" 

(Sx2=l0weightage)

Section D @ssay Questions)

Answer any bvto.que*tians- .

Each 4 ryeightage. :

T[Ihat is the difference between a module ?nd a paekage in Python ?29. :(a)

(b)

30. (a) Explain TraPezoidal rule'

Fit a straight line to the following data :

0.o 1.0 2.0. 2.5

2.9 3.7 4.L . '4.4
v

3.0

5.0

Ir'"r* x dx using TraPezoidal rule'&) Ttlrite a program in python for computin$

(b) Fiirdthe.smallestpositive zeroof f k)=x4-6.,4rs +6.46x2 + 20.538r -3l.752withapython
program using Newton-Raphson method'

(2x4=Sweightage)
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SDffH SEMESTER B.Sc, DEGBEE EXIMINATION, ITIARCIU

fime : Three Hours

1. :-- is the physical aspect of the computer that can be seen :

Core Course-Physics

PH 6B 1HOMPUTATIONAL PHYSICS

Ma:rimum : B0 Weightage

Sectlon A

Answer all qrrcstions.

Each questian carrics Yt weightage.

2. translate high level language to low level language.

(a) Hardware.

(c) Operating system.

(a) Assembler.

(c) CPU.

3. fothon was created by

4. is interpreted.

(a) Python. ,

(c) C.

(a) Execute python.

(c) Python.

6. The order of error in Runge Kutta method is:

(a) 2.

(c) 4.

(b) Softrnrare.

(d) Application program.

(b) Compiler.

(d) Operating system.

G) C++.

(d) Java.

(b) Run python.

(d) Cro python.

(b) $.

(d) 5.

G) C**.

(d) Plrthon.

5. To slart python from the cotnmand prrompt, use the command :

T. Which of the following:programne no variableor argument declaration are necessary ?

(a) C.

(c) FORTRAN.

Turn over
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8. Simpsons U3d rule is :

(a) 
$11t6riler.

' '' (c) :fhtrdOfd#., ,
l

9. In the following python code

n-4

G) Second-order.
' G) ' Forirthorder.'-

n=1
prnt n++ :

(a) Line t has error. (D Lirrelhas error.

i

\
11. Whatigtheorderoferrcrin*r"expresri; f ,il:2 (s2 -oa/iz) r j , ,

12. What is (1+ Af t ?

It
(q)1+V'....-.";..i{e)Noaeofthabde...:.1.11.,;..;..:li::,

Seetign,,B.:.,. _ .

Atw'werdl,qineqrestioni. ' , : ii
Eeh ewstion earrics o weighage L.

r3. write a programe in $rthon to print allthe ontents of a file.
14. Deriiptrsfa**theuseofexceptiaiticitfifigig. on. "': "::i'":' '''r'.' '':':'' .''

15. Write a short python program to check whetlrer the grven no. is odd or even.

1(a) ifii.

(c) lt - alz".

r

I

l
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16. Explain how'infinite looping'is achieved in python language.

17. Briefly explain the use of range ( ) function in hthon.
18. Explain the different uses of tuples.

19. What is meant by curve fitting ?

20. List the advantages of numerical methods from analytical methods.

21. 
lind 

the root of the equation Br = cos, + 1 between 0 and 1 rs = 0.6 by Newton_Raphson method.

(9x1=9weightage)

Section C

.4nswer any five questions.

Each question carries weightage 2.

22' Distinguish between looping through dictionaries and through a sequence.

2g. with suitable example explain del statement in ftrthon.
24. Name a module that is not included in python by default and declare it.
25' With suitable example in python explain the main operation on a dictionary.

2

26' Find the numerical approximate value of the integral [ *u' dr using the trapezoidal rule with
0

eight increments.

rrr r ^ir - l dx27' Using Simpson one-third rule, find the value of the inte$al J # correct to third decimal

place.Takefr=0.8.

28. Findthenumericalsolutionofthedifferentialequation !_=*+y from *=0 to x =0.2byEuler,sax
method.

(5 x 2= 10 weightage)
Section D

Answer an! two questians.
Each questian carriei weightage 4.

29. (a) Discuss the bisection (half interval) method for solving a transcendental equations.

&) Write a python program for solving the equatiort xex =g correct to three decimals using
bisectionmethod' 

Turn over
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30.

31.

lilrite a program to obtain the :nurnerical solntion for,a two-:bofo probtrem'ih:the-central force field.

Use the Euler method and save data into file format i---- -:--

Write a py*on program to simulate two dimensional projectile rr-rstion'of,a body moving under

.a



,4.{ "&

Name.....r:.....................:..1I.:..:..
t;

a

Beg..No.....;...;...........-.......*r1-.i

1.

F

(b) Float.

(d) Complex.

:

't.

3.

(d) 10.

kl 72.

tbl
(d)

8.

96.

Tnta,over

/

sFqH sEn{EStER B-Se. DEGBEE nxemnremoN;ir{Ah cH 2or4

Time: Tluee llourb

Gt.G.-CCSS)

PH 68 Ig_COMPUTATIONAL PTTYSICS

Maximum :30'Weightage

Section A

Answer all twelve gzestians.

which among the folrowing is not a numerical data tlpe ailowed in pJ4thon ?

(a) Long.,

(c). Double.

If the following Python code is used to convert temperature in the Celsius scale (c) to
temperature in the Fahrenheit scale (F), what will be the output ?

>>>C=150

>>>printF .''
(a) 150. ft) 262.,\

' {q1'' Lgz. . (d} ,sz.

t= 1

Bi{ntr,*a .:. , ' .-

x,=r+l
tilre output list will zot contain the number:



:

4. The output ofthe PYthon code :

>>>print(r)

>>>x=a**2-,
>>>print(r)

will be :

(a) 0.

(c) 2.

(a) 1.

(c) 5,.

(a) b.

(d h8.

(a) r =a+blc.
(c\ x,y = !,fr,

J

, (b) L2.'

(d) Error.

ecute the following PYthon code ?5. What will be the outPut when we ex

>>>*=2

>>>r+=1
>>>x---4

>>>xl=5:
(b) -5.
(d) 2.

(b) -1.
(d) -2.

(b) h2.

, (d) 14.

6. In Euler method, if h is the step size, the global error is proportional to :

?. 'Iir the following Python code sequence' the output will be :

8. rldentifu the statement that is not allowed in Elrthon
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9. What is math in the following python code ?

> > > from math import log :

(a) A function. (b) A variable.

(c) A module. (d) A class.

10' What will be the step size if we use the Simpson's rule to integrate a function betwe,en linrits
o and b for n number of steps ?

11. write an alternative expression for the python statement: > > > n * = 10.

12. Write an example of multiple assignment.

(12xfi=Sweigtrtage)

Section B

Answer. all nine questions.

13. what are the sources of error in numerical computation ?

14. Show how the while statement can be used in python ?

15. Write a'python program to add an element 10 to a list * = [1, 2, g] and to print that element.
16. \trrite thesyntaxes for importing a module and sub module from python library.
17. Explain the difference between list and tuple.

18. what will be result if the following ftrthon code is executed ?

for z in range (1000) i

ifn%oL}O==0:

print'Step', n.

19. Give the intention of using the python command : list extend (L).

2o.GivethecornmandtoreversetheelbmentsoftheIist,inplace.

2L. How will you use the value of n from the ftrthon module ?

(9x1=gweightage)

Seetion C

. Answer any five from seuen,questions.

22' Aroot of f(x)=xt-!0x2+5=0liescloseto x=0.7.WriteaPythonprogramtocomputethis
root with the Newton-Raphson method.

23. illustrate how ttre break and, continue statements can be used in ftrthon ?

Turn over
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24.

28.

c 60120

Write a Python program to sum the series :

*3 *5 *7
n(r)=r_ g! * b! 

* 
z! 

*...

write a Python program to simulate fuo dimensionai projectile motion of a body moving underi

gravity. Use Euler's method'

Write a Python program to integtate /(r) = d using Simpson's rule'

Write a python program to frnd the solution of second order differential equation using

Runge-Kutta method, taking the example of simple harmonic oscillator problem

The following table given the values of density of saturated water vapour for various

temperatures or'saturated steam. Find by interpolation formula, the densities when the

temperatures are 1500"C and zzStrCrespectively :

250 300

799 7L2

26.

27.

T ec) 1oo 150 2oo

p @tcc) 958 9t7 865
-i (5r2=l0weightage)

Section D

Answer any two from' three questions'

29,(a)ExplaintheTrapezoidalruleofintegrationwiththehelpofsgitablediagrams.Whatis
the significance of the size of the interval in the integration ?

f = 3 corre ct to three decimals using(b) Write a Python program for solving the equation re

bisection method.

erical solution for the motion of a body falling in a viscous
30. Write a program to obtaiq the nurr

medium. t l

g1. Use the second-order Runge-Kutta method to integrate dyldt = si.n y,y (0) = 1 ftom r = 0 to

0.Sinstepsofh=0.l.Keepfourdecimalplacesinthecomputations.
(2x4=Eweightage)
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The Python program to display a message

Hello, World

Python has 

- 

number of keywords.

5.

6.

,[+)
8.

9.

10.

11.

t2.

13.

14.

15.

16.

77"

18.

19.

20.

21.

phat is,a dictionary in python ? Give an example.
What is a tuple ? How does it differ from a list ?
How can you write data to a file ? Give the Python statement to write some data as a ,text, frle.

7.: The Pythgn expression for the equation A:10log

The result ofthe Python statement > > > g x 1 *,i< B is equal to 

-
{hatis theresult of thepython statement > > > print type (5 + g j )?

If the step size in Eurer method is &, then the global error is proportional to I .
Write the output if we run the python statement > > > rang" f fOl.
what,w]tlte the step size if we use the simpson's rule to ir,tugrrtu a function between,limits

/12x to =Sweightage)

Section B

Answer all nine. questions.

Mention any four properties of the python language.
Draw the schematic diagram of execution of a python program.
What is meant by a syntax error ? Give an example.
Give the rules of precedence of operations in python.
Write the syntax for a function call.
What will be the output of the program ?
>>>a=4.0

))>x=3.0
>>>y=(x+ a/x)/2
>>>printy. j

w?

c 4040,6

(9x 1=gweightage)
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22.

Section C .,.'-''\r ../
nswer any five from s"in questinns.

A ball is dropped from a tower of height h withinitialveloc ity zero.Write a program that asksthe user to enter the time in seconds when the ball hits the ground and iliur-.ur.rrrates,andprints the height of the tower, ignoring air resistance. 
- ^'" -

Briefly explain the Eurer method to solve a differentiar equation.
By the method of least squares, find the straight line that best the following data :

write a Pythbn program to simulate two dimensional projectile motion of a body moving undergravity. IJse Euler,s method.

How do we create a list in Python ? Generate a Iist of number of your choice and show how toadd another number to the tist, find tne totarn;;;;; 
"#;;; ;ffi1,", 

""0 reprace

wTiteapythonprogramforsolvingtheequationy3a2*z.,*l0x_2a=0"

sruryose trre position of a point in two-dimensional space is given to us in polar coordinates(r, 0) . Write a python program to ask the user to urru" tt. tlutr". , ;il;;;r:
to convert them to cartesian coordinates x = rcos 0, y = rsin 0.

(5x2=l0weightage)
Section D

Explain control structures in python with suitable exampres.

Elucidate the difference between if .....erse and if .....errf statements. write a program to
find a given number is even or odd 

r - --

Discuss the bisection (half interval) method for solving a iru.rs""ndentar equations.
wf ite a Pfihon program for solving the equatio D xe, - 3 correct to three decimals usingbisection method.

23.

24.

25.

26.

il,

27.

28.

29" (a)

(b)

30. (a)

(b)

Turn over
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c 40406, .4

>Trapezoidal.ruleofintegxatioaw.itrl.trr"n"l|ofsuitablediagrams.Whatis91. (a) Explain the rrapezoidat rure :''i':111",: :i:i:-^*:;.'r"-'-----

Lge-Kutta rnethod ftx,solving a second order differential :

(b) Exalainlthe second order Run

equation' 
(2 x 4= 8 weightage)
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Physics

PITY 68 1& (81)_COMPUTATIONAL PHYSICS

Time : Three Hours Maximum : g0 Marks

Section A

(Answer in a word or a Phrase)

Answelr all questions.

Each questian canics l mark.

1. Ttre string concatenation operator in python is

2. The mathematical symbol for the floor division is

3. In difference table L2 yo =

4. The angle of projection to get maximum ,u,ig" for a projectile is

5. Conversion of high level language to machine language is done by

Auestions six fo teo: write True or False

6. Simpson's rule is accuraG only if the number of element is even.

7. Step size is the elernent that controls the accurbcy of numerical method.

8. In python the result of floor division 14.8 lt 2 is 7.4

9. Least square approximation is a method for integration.

10. When step size increases truncation error decreases.

(10x1=l0marhs)

Section B

(,$nswer.in two or three sentences)

Ansurer all questinns.

Each question carries 2 marks,

11. What is an algorithm ?

L2. What is mean by numerical method in soMng a. scientific problem ?'

13. Explain the difference between 5 Vo 2 arrd 5.0 clo 2.

L4. What is round of error in numerical analysis ? il
.' I

Turn over'


