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BMT6B14(E03) - Mathematica] Prngramming With Python and Latex
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Time: 2 hours Max. Marks ; 60
Section A
All questions can be attended., Each question carries 2 marks.
Cieling 20 marks

1. Write the output of the python program

x =7

y=3

print(x = = 4*y)

10,
11.

12,

What is slicing in python ? Give example of any two different types of slicing.
Explain mutable and immutable types in python.

Write the syntax of while loop in python.

. Explain the output of the function range(3,71,6) in python.

Write the use of break statement in python.

Give example of two library functions in python and specify their uses.

. How do you write comments in a python program ? What is its importance ?

Write the output of the python program:
= "abc.abc.abc’

aa = a.split(’.’)

print (aa)

Im = '+’ .join(aa)

Print (mm)

What is Mathplotlib ? Write a use of it.
Write three different document types in IEX-

10
. n+1).
Write the IATEX code to get the output ngi(Zn )



13.

14.

15

16.
17.

18.
1)

20.

21.

Section B .
ttended. Each question carries 5 marks.

All questions can be a
i Cieling 30 marks

and to give the following outpuyt

i thon program to input two numbers
i the sum and the product.

as print: The first number, the second number,
Write a python program to get output as the multiplication tale of 7 starting
from 1 x 7 = 7 upto 10 x 7 ="70.

Explain the power function used in p}fthon.
What is the default value of exponent in python ?

Give example of a python program to show the use of input and output of files.

Write a python program to set the order 2 x 3 for a matrix, input its entries and
print the matrix.

Write a python program for a Pie Chart. Assume your own data.

Give one example each for non-numberised and numberised listings in IATEX.

Section C
Answer any One Question. Each question carries 10 marks.
10 marks from this section

Write a python program to input the coefficients of a j '

: ; quadratic equation and
to display the solution and nature of roots. Include proper commegts suitable
messages for the inputs and formatted printing of the output ,

Prepare the [£TEXcode to generate a qQuestion

L a e % .
are Writing now. [z is enough to include only PAper similar to the one that you

two questions in each section.
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PART A
All the questions can be attended.
Each question carries 2 marks.

What is meant by a singular solution of a differential equation.
Define an exact differential equation. Check whether (x + y)dy — (x — y)dx = 0 is exact ?

Solve the differential equation y + 2t%y = 0.

-!-B'-JJM!.—‘

Find the interval in which the initial value problem:
ty' + 2y = 4t? ,y(1) = 2 has a unique solution.

. ! . dby a2\ ay _
5. Find the order and degree of the differential equation —% + 5 (@) =

Find the fundamental set of solutions of the differential equationy” + 6y  + 9y = 0.
State Abel’s theorem.

Check whether the functions y; =t and y; =t + 3 are linearly independent or not.
Define Unit step function. What is its Laplace transform?

10. Find the reduction formula for L[t"] for any positive integer 1

11. Find the Laplace Transform of e~>‘cos3ht.

WO oo N1 O

12. Find L7 —

(=1)*
: i 440
T e (. dimensional wave equation.
; 2 is a solution of the one-dim
14. Verify that u(x, t) = x> +3xt"1sa

in [— i x)=f(x+2m)¥xER
15. Find the Fourier Series expansion for f(x) =x In [—m, ] with f(x)

(Ceiling 25 Marks)



PART B
All the questions can be attended.
Each question carries 5 marks.

16. Find an integrating factor for the differential equation (y — ¥?)dx + (x*siny — x)dy =

And then solve the equation.
17. Solve the differential equation t?y’ + 2ty = y° wheret >0
18. Solve x%y"—3xy +4y=0 giveny(1)) =0 andy (1) =3.
19, Solve the non homogeneous differential equation y" — 3y + 2y = 4x + €%

20. If f(t) = t sinat, then find L[f(t)]
21, Find L {2}

s2—5-6

22. Express the function f(x) = x® when — 1 < x < 1 as a Fourier Series with period 2 ,

23. Find the half range sine series expansion of the function f(x) = 1—x, 0<x <1

(ceiling 35 Marks)
PART C:
Answer any fwo questions. Each question carries 10 marks.
24, a) Solve the differential equation x(y — x)dy = (y + x)ydx
(b) Using Picard’s Iteration method solve the initial value problem y' = x + y with y(0)=-
25. (a) Solve by using the method of variation of parameters ¥ + 4y = 3 cosec t
= ec

(b) Solve the differential equation y"+y = cost

26 (a) Usi ; .
(a) Using the convolution property find the inverse Laplace transform of —~—

: 2
(b) Using Laplace transform, solve the initial value problem e

y =3y t2y=4ett  5(0)=—3and y(0)=5
27. (a) Find the half range cosine series expansions of the function
g"it ; 0 l
f(t): = l z St <~

=8 S St

(b)SOI\’e llSi.Ilﬁ the mLthOd O‘f se a 1
= paration of variab €s
l ux + u}, — 0‘

(2x10=20 Mok



10.
1

12.
13.

14,

. Evaluate the line integral [(x+y)ds where Cisr
C
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. Section A
All questions can be attended. Each question carries 2 marks
Cieling 25 marks

2

: : X
tion of S DA :
. Write equation of normal to the curve Tg ~ g = latthe point (5,3).

Locate the critical points for the function f(x,y) =22+ — 2x—4y,

Write the method of Lagrange multiplier.
21

Evaluate [ [x%ydxdy.
10

Write the integral [ [(x+ y)dA using polar coordinates where R is the region in the first
R

quadrant bounded by the circle x*+y* = 4.

Write the formula to find the area of a surface x = h(,2).

Describe the method of converting a triple integral from rectangular coordinates to cylin-
drical coordinates.

Find the curl of the vector field ¥(x,y) =i+ (x+y) 7
(1) =3ti+4t5,0< < 1.

State the theorem connecting Independence of Path and Conservative Yector Fields.

If 2 line integral over any simple closed curve is zero, prove that the line integral is inde-

pendent of path.
Test whether F(x,y) = 2yi+aPjisa con

State the Green’s theorem for simple regions:
Explain the terms used in the statement.

servative vector field or not.

tegral and Green's theorem.

—

52 o
: Pl mg line 1
Find the area enclosed by the ellipse —3 32 o

- State the Stoke's theorem.



16.

17.

18.

19,

20.

21.

22
23,

24.

23,

26.

2

Section B E
ttended. Each question carries 5 marks.

estions can be a
algn Cieling 35 marks

- o e
Classify the critical points for the function £(x.y) = x2+3y% — 6xy — 2x + 4y,

1 lsinx
: ; ' ——dzxdy.
Reverse the order of integration and evaluate the integral g‘ ;f : Y

Find the area of the surface z = ;x* + that lies above the triangular region with vertjce,
(0,0), (1,0) and (1, 1).
Evaluate [ [ [(xy+x*z+yz*)dV
B
where B is the cuboid {(x,3,2))| —1<x<1,0<y<2,1=z< 31

For a scalar function f and a vector function F,
prove that curl(fF) = feurlF +Vf X F.

Find the work done by the force field F = x*{+y? ]+ 2%k on a particle that moves along the
curve C : r(t) =ti4+12j+13k, 0t < 1.

Find a parametrisation of the surface of the cone z = /x2 +y2.

Use divergence theorem to compute [ [F-ndS where S is the unit sphere X%+ y2 +72 =1
S

and F(x,y,z) = (x+ sinz)i+ (2y + cosx) j+ (3z -+ tany)k.

Section C
Answer any Two Questions. Each question carries 10 marks.
20 marks from this section

Find the absolute maximum and the absolute minimy
m values of i
flx,y) =2x% +y® —4x— 2y +3 on the region D = -[(x‘ylo <x <t§e§1§;n§n2}
Evaluate X2y +yz%)dV i ; T
i ?J: J(x*y+yz*)dV where T is the region bounded by the cylinder
42 =1 and the planes y+z =2 and y = (.

Show that F(x,y,z) = 2021+ 2x%23 f 4 3522 2F «

Find a scalar function f(x,y,z) whose gradient s F

Also evaluate [F dr where C is any curve from
C

S d conservative field,
(x,,2).
the point (0,0,0) to the point (1:1;1);

Find the surface area of a sphere of radjus ¢ using the ides of
Parametrised surface

2
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SECTION A

questions. Each carries two marks
(Ceiling 23)

Answer the following

1. Show that f(z) = Z is no where dufferentiable.
2. If f(z) has a derivative at 2, then prove that f(z) is continuous at z,.

3. Suppose that f(z) is analytic in a domain D, if f'(z) = 0¥z € D, prove that f(z) is
constant in D

4. If v and v are harmonic functions conjugate to each other in some domain, then prove
that u and v must be constant there.

5. Let C denote the quarter circle defined by r = 4 cost, y=4sint,0 <t < 4, Evaluate
2
JoTydy

6. Evaluate [ zydz + z’dy where C is the graphof y =33, -1 < 2 < 2

7. Define complex valued functions and evaluate fo' (1 +1t)%dt

8 If | f(z) |< M every where on a contour C' and L is the length of C then prove that
| [o f(2)dz |< ML

9. State and prove Liouville’s Theorem
10. Let f(z) = 2z + 5i defined in | z |< 2. Find the points where | f(2) | has its maximum
and minimum in the region

11. True or false: Absolute convergence of a series implies convergence of that series. Is
the converse true? Justify.

oo (34 erges
12. Prove that $2, *~=~ converg

: sinz 1
13. Identify t the type of singularity of (2) 2= (b) p=zz

! =2 +olfz
14. Identify the type of singularity of (2) 5= (b) e



16.
N,
18.
19.

25.

26.

27,

. Find the residues at the singular point

H5iTi=

(a) = (b) =

SECTION B -
questions. Each carries

(Ceiling 33)

Answer the following five marks

zd—4zr+d

Explain L'Hopital's Rule and evaluate [imz—2-1377—2-10:

Solve sin z = cosh 4

Evaluate [,(62* + 22)dz + dzydy W
Let C be the arc of the circle | 2 |= 2 from z = 2 tg z = :22' that lies in the first
quadrant. Without evaluating integral show that | o1 153

Find all Laurent serics representation of the function f(z) = 1};

here C is given b}-':e:=\/‘f‘y=t,4§t59

with center at z =1

'2’+32 with center 0.

_ Find all Laurent series representation of f(2) = 7=55
' Find the residue at at the singular point (a) f(z) = f&% (b) g(z) = cotz

2r _ df .
. Show that [[7 —2— = —ZE5,0>b>0

SECTION C
Answer any two questions (2 x 10 = 20 Marks)

(a) Show that for the function

f(2) =

52 aF
= when z#0
0 otherwise

even though partial derivative of com i i
Artic porent function exists an ' i
at z =0, f(z) is not differentiable at z = 0. PR

(b) Show that f(z) = Re z is no where differentiable,
(a)If f is a analytic in a sim i
a)If fis a ply connected d
tiderivative in D, that is there exist a functiogu}’msuz t;iinf’emve b 1 s an B
(b) Evaluate [ em*dz fa

Expand f(z) = -y in & Laurent series valid for the followin
(@) 0<lzl<1 () 12151 () O<lz=1l<1 (@) |,
(az:'-\ fut?ction ana.}ytic in a punctured disk 0 <|z—z <
z = 29 if and only if f(z) can be written in the form e iltas 2 pole of order n at
at z = zp and @(z) #0 (2) = 228 Shere 61 i

‘ (2—2)) cre ¢ is analytic
(b) If f has a simple pole at z = z; then Res(f(2)

¢ z

domains:
d) |za-1]>1

120) == Hm:-—r:n{(z = :':D)f(-")]

-

Page 2
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Section A
All questions can be attended
Each question carries 2 marks

Show that f(x) = x* is uniformly continuous on [-1, 1].

State and prove Lipschitz condition for uniform continuity.

State Bernstein Approximation Theorem.

Let f: [0, 5] =R be defined by f(x) =3 . Show that f is Riemann integrable.
If fis Riemann integrable then prove that the value of the integral is unique.

Prove that the step function is Riemann integrable.

SURONEE LA A ) B S

State First form of the Fundamental Theorem of Calculus,
2

8. Evaluate the integral I 21+ ¢ dt. Justify your steps.
0

9. Prove that the sequence gq(x) =X" converges point wise on (-1, 1].

10. Show that i;‘_’:}nz—g is uniformly convergent for all values of x, if p>1.
n=1 L

11. Test the convergence of the improper integral Isin xdx .
0

12° If Tf (x)dx converges absolutely then prove fat .[ J (E)de CONVEIKES

S dx

13. Test the convergence of I oy
L Jxt-

14. Prove that the Beta function is symmetric.

— -"1 r H"‘I)-
15. Prove that Tn=(n )_ ( Ceiling — 25 Marks



Section B d
All questions can h.e :tttendeks
Each question carries 5 mar

inuous functions. '
16. State and prove Boundedness Theorem on Contin

17. Show that g(x) = Jxon[0,2]isnota Lipschitz function.

h(x)=x for x[0,3] Show that heR[0,3] and evaluate its integral over the intErval
18. Let h(x)=x )

[0,3].
19, If feR[a, b] then prove that fis bounded on [a, b].

n 2o o
= rery x>0 is uniformly convergent on 0,
20. Show that the sequence S, (x) = " for every g [0.m]

for any m.

21. Show that J‘ri" dxis converges if p> 1 and diverges if p < 1, for a >0.

todx
22, Examine the convergence of J' =
ovli=X

all
23. Evaluate I sin’ xdx. Ceiling — 35 Marks
0

Section C
Answer any two questions

' Each question carries 10 marks
24. (a) State and prove Uniform Continuity Theorem.

(b) If feR[a, b] and if |/ (x)| < M for all xe[a, b], then prove that

[ f(:c)d.r) < M(b-a).

25. (a) Prove that a Sequence (f,) of bounded functions op AcReco

Atofifandonlyif |7, - 1] —50 asg -0,

(b) Show that Bin(x) = x"(1 -X) for xe[0,1] is converges uniformly on [0,1].

26, (a) Test for the convergence of the improper integral [_dr
1 XVx? +1
(b) Evaluate the Cauchy Principal Valye of j'———dl—_
L=

A
27. (a) Prove that B(m,n) = Isinz"‘" 0 cos™ ' 9 4p
0

(b) Prove that B(n.n) = _F_’P_E’g__
L(m+n)

2%10 =20 A arks



