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B.Sc. ¥V Semester Degree Examination, February/March- 2023
e MATHEMATICS (New)
Fourier Series, Laplace Transform and Linear Transformation
Paper : 5.1
Time : 3 Hours Maximum Marks : 80
Jnstr uctions to Candidates:
I. Part-A: All questions are compulsory.
2. Part - B: Solve any Five questions.

PART- A
i  Answer the following questions. (10%2=20)

1. Define Fourier series of a function f(x) of period 27.

2.  Find the Fourier coefficient b, for the function f(x)= - <X<T,

Prove that L[af(r) + bg(:)]=a[.[f(!)]+bL£g((ﬂwhcre £(t),g(r) antwo

functions and a, b are constants.

Lad

4. Evaluate L [cos 3t — cosh 3!] :

S-+b6
5. Evaluate L ‘[———— ;
' S

6. Verify Convolution theorem for the function f ()=t and glt)=¢.

7. Define linear transformation.
IfT:U— V isa linear transformation then prove that T _(-—cx) = =1 (cz') ;

9. Find the linear  transformation T:R* - R?such = that

T(1, 0)= (1, 1) and T(0, )= (=1, 2).

10. State Rank-Nullity theorem.
[PT.0.
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B.Sc. V Semester Degree Examination, Febrnary/March - 2023

MATHEMATICS (New)

Differential Equations

Paper : 5.2

Time : 3 Hours Maximum Marks : 80

Instructions to Candidates:
1. Part-A: Answer all questions.
2. Part-B:Answer any Five questions, each question carry equal marks.
PART-A

L Answer the following questions. (IUXI-—-ID}

1. Find the C.F. of the equation

5
dy 2
=0 :
dx 1+¢
T = - = d: }’ y
3. Findthe Wronskian equation for the equation —5 =+ ¥ = SecX.
ax

3. Define Total differential couation and write the condition for integrability of single

differential equation.

Define partial differential equation with example. |

a:;’

. g . . RS : ¢ B
6. Formthe Partial Differential equation from X + ¥ =(z—c) fan a.
7 Solve ptanx+qtany =tanz.

g Solve J};-}— lg=x+Y-

9 Find the complete integral of the equation { px + ¥~ Dy =1+ptq .

10. Write Charpit’s Auxilliary equation.
A RS
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27527(New)

B.Sc. V Semester Degree Examination, February/March - 2023
MATHEMATICS (New)

Series Solution, Improper Integrals and Vector Analysis

Paper : 5.3
m Marks @ 80

Maximu

Time : 3 Hours

1)

3)

4)

6)

7)

8)

9)

PART-A
(10%x2=20)

Answer the following questions.

Using generating function, Prove that £, (1) = -12-"(" +1).

2
— cos X,

1
prove that / —— (x)=
B X

Prove that #(n+1) = n!

Using generating function show that P (1)=1.

o
Showthal_[oe dx—-z-\/;.

xil

Show that B(m.n)= 2_[0 sin*"'0 cos™'dl.

function

Find the directional derivatives of the
irection of 2i +] + 2K.

F(xy.2)=0" +y2 at (2-L1)ind

Define Divergence and curl of:a yector point function.

If f=2xi+3y +42k and é: xyzzS, find fVngxI V\ff

10) Show that curl (grad /) =0 If f=Xy+t2xy+ 2%
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B.Sc. V Semester Degree Examination, February/March 2022

MATHEMATICS (New)
5.1 : Fourier Series, Laplace Transforms and Linear
Transformation
Time : 3 Hours Max. Marks : 80

Instructions : 1) Part— A is compulsory.
2) Part — B solve any five questions.

PART - A
Answer the following questions : (10x2=20)
l. 1) Iff(x) = e, -t < X < =, find the Fourier co-efficient a .
2) Find the Fourier co-efficient b_ if f(x) = x? is xe [-r, =].
3) Show that L{af(t) + bg(t)} = aL{f(t)} + bL{g(t)}.
4) Evaluate L{t® + 3t — 6t + 8}.

5) Evaluate L’{ 1 3}.
(s-4)

(W 6) Verify convolution theorem for f(t) = 1, g(t) = sint.

7) Define linear transformation and linear map.

8) Find the linear transformation f : R> — R? such that f(1, 0) = (1, 1) and
f(0, 1) = (-1, 2).

9) Find the matrix of the linear transformation. T : V,(R) — V,(R) defined by
T(x, y) = (X +V, X, 3x—y) w.r.t. a standard bases.

10) Define rank, nullity of a linear transformation.

P.T.O.
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PART -B

Answer any five of the following : (12x5=60)

Il. 11) Find the Fourier series for the periodic function f(x) with period 2I. Where
f(x)=[x. -1 <x<l.

12) Find the half range sine series of f(x) =x, 0 <x < 1.

I1l. 13) Obtain the Fourier series of f(x) =

2
14) Evaluate L“{SS +165+26}.

s(sz+4s+13)

IV. 15) If L{f(t)} = F(s) then prove that L{tf(t)} = (~1)" .ddFﬁ
S

16) Using convolution theorem find the inverse transform of 2 =
s? +a’
E for Osts%
V. 17) Find the laplace transforms of the function f(t) = and
-E for —2-st£T

f(t+ T) = f(t).

18) Find the Laplace transform of the function 25in2tsindt

VI. 19) Find the matrix of the linear transformation T : V,(R) — V,(R) defined
by T(x, y) = (2y -, y, 3y — 3x) relative to bases B, = {(1, 1), (-1, 1)} and
B2= {(11 1! 1)! (11' _1! 1)! (0’ O’ 1)}

20) Prove thatif T : u — v is linear transformation then
a) T(0) = 0’ where 0 and 0" are zero vectors of u and v respectively
b) T(-a) =-T(a), Vaep

c) TCC, o, + C,o, + . . . + Coat) = C,T(ar,) + C,T(a,) + C,T(a,) + . ..
C. T(c)-



—————-------lllllllllllIlIIlIllIlIIIIIlllllllllllllllll
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VII.21) Let T : V — W be a linear transformation and V be a finite demensional
vector space then y(T) + n(T) = d(V).

22) If T is a linear transformation from V,(R) into V,(R) defined by T(1, 0, 0) =
(0,1,0,2).T(0,1,0)=(0,1,1,0), T (0,0, 1) = (0, 1, -1, 4). Find the range,
null space, nullity of T.

1 2
VIIl. 23) For the matrix [3 4} find the corresponding linear transformation

T:R? > R?w.r.t. the basis {(1, 0), (1, 1)}.
o

24) If T is mapping from V,(R) in to V,(R) defined by T(x, y) = [xcos8 — ysin8,
xsinB + ycos0]. Show that T is linear transformation.
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B.Sc. V Semester Degree Examination, September/October 2022
MATHEMATICS
Paper - 5.2 : Differential Equations (New)

Time : 3 Hours Max. Marks : 80

Instructions : 1) Part — A : All questions are compulsory.
2) Part— B : Solve any five questions from seven questions
(Each question carries equal marks).

PART - A

I. Answer the following questions. (10x2=20)

1) Find the part of C.F. of the equation (1-X)y” +xy’' -y =0,

2
2) Find the Wronskian equation for the equation :—g —y= : = =5

X +e
3) Verify the condition for integrability (y + z)dx + (z + x)dy + (x + y)dz = 0.
4) Solve dx _dy _dz

2’y % xy?

5) Solve g5=g=~-2£_—2.
Z -z z°+(x+y)
6) Define total differential equation.

7) From the partial differential equation from z = (x + a) (y + b).
8) Solve zp + qy = x.
9) Solve p = e“.

10) Solve px + qy + p2 + q2.

PART - B

Answer any five of the following questions. (5%x12=60)

I1.11) Solve x2y” +Xy —y= 2x2, (x > 0) given that % is a part of C.F.

12) Solve by the method of variable of parameters of the equation
2
d—yf + Y = COSEecxX.
oX P.T.O.
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VL.

VIL.

VIIL

2
13) Show that (1+ x?) g—% + 4xg—i— + 2y = sec?x is exact and solve it.
X

. . d’y 2 dy [ 2] X
14) By changing dependent variable, solve —- - = -2 +| 1+ = [y =Xe" .
LBy augee : B XK e Y or

. 15) Verify the condition for integrability and solve

Z2dx + (22 —2yz)dy + (:Zy2 —yz—2zx)dz=0.

dx dy dz
16) Solve = = :
) X2 +y2+yz X2 +y?-zx  z(X+Yy)

17) Verify the condition for integrability and solve
(2::(2 + 2Xy + 2xz° + 1) dx+dy +2zdz=0

18) Solve 9% __Qdy __dz
mz-ny nx-lz ly-mx

19) Solve (bz—cy)%ﬂcx—az)%:ayubx.

20) Solve z(p + q) = tanx + tany.

21) Solve 22(p2x2 + q2) =1

22) Solve z(p2 - q2) =X=-Y.

23) Find the complete integral of px + qy = pq by Charpits method.

24) Find the complete integral of p2 - q2 — 2px — 2qy + 2xy = 0 by Charpits
method.
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B.Sc. V Semester Degree Examination, September/October 2022

MATHEMATICS
Paper — 5.3 (New) : Series Solution, Improper Integrals and Vector
Analysis
Time : 3 Hours Max. Marks : 80

Instructions : 1) Part — A : All questions are compulsory.

2) Part - B : Solve any five from seven questions. Each
question carries equal marks.

PART - A

I. Answer the following questions. (10x2=20)
1) Show that P (1) = 1.

2) Using generating function for Legendre’s polynomial P _(x), prove that

n

P (1) =%n(n+1).

T 1
3) Prove that J'e < dx =§\/E.
0

4) Show that B(p, q) =B (q, p).

5) Evaluate Te"z \/t? dt.
0

%

6) Show that B(m, n) = 2 | sin6®™"' cos6>"d6.

0
7) Find the maximal directional derivative of x?y + yz? — xz°® at (-1, 2, 1).
8) Define Divergence and curl of a vector point function.

9) State the Green’s theorem.

10) If f = 2xi+ 3yj+ 4k anng xy?z® . Find £.V¢ and V|f|2. b
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PART - B

Answer any five of the following questions.

. 11)

12)
. 13)

14)

16)

18)

V. 19)

20)

VII. 21)

VIIl. 23)

24)

1 0 If o=
Prove that Ix Jp(ax). J, (Bx) dx =1 1
0

Express J,(x) interms of J (x) and J.(x).
Derive the Rodrigue’s formula.
1
Prove that j P, (X)P,(x)dx = 0, if m =n.
-

(m) [(n)
(m+n)

Show that p(m,n) = B

>0, n>0;

Show that, Js/(X) = - 3-x° sinx—gcosx
Oow 1hat, 5/2 o X2 < .
1 5

Express Ix3(1—x2)5dx interms of Beta function.
0
1
Show that \/; =n.

74
Show that [ vtan do=—.
5 V2
© .4 5
x*(1+x°) 1
how that = :
i s l (1+x)'® 5005

E[qu(x)]2 fo=B

OO O

(5%x12=60)

Show that f= (siny + z) i + (x cosy — z) j + (X — y)k is irrotational, find the

function gt)such that f= V(ﬁ.

If r represent the position vector of a point P, then show that,

1) divr = 3. 2) curlr =0.

Prove that curl [cﬁf} = $eurlf +( grad § )x f.

Find the angle between the normal to the surface xy = z? at the points

(1,9,-3) and (-2, -2, 2).
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B.Sc. V Semester Degree Examination, September/October 2022
MATHEMATICS
Paper — 5.1 : Vector Calculus and Laplace Transform (Old)

Time : 3 Hours Max. Marks : 80

Instructions : 1) Answer all the Parts.
2) Non-programmable scientific calculator may be used.

PART - A

Answer any ten questions. (10x2=20)

1.

10.

11.

12.

Find the directional derivative of f(x, y, z) = xy? + yz° at the point (2, -1, 1) in
the direction of vector i + 2j + 2k.

. Find the ¢ such that V¢ = y?z°% + 2xyz’j + 3xy?z%k.

If f and g are irrotational, show that f x § is solenoidal.

State Stokes theorem in vector form.

Find the Fourier coefficient a, for the function f(x) = x — X% X = - to .
Find the Fourier coefficient a,, if f(x) = |x| where x = —r to m.

If f(x) = x* in [0, ], find the Fourier coefficient b_.

Evaluate L[coshat — cosat].

Evaluate L[e® sin3t].

Verify convolution theorem for the functions f(t) = t and g(t) = t.

s+3

Find inverse Laplace transform of !
s+9

State convolution theorem.

P.T.O.
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PART -B

Answer any five questions. (5%6=30)

13.

14.

15.

16.
17;
18.

Find the angle between the normal to the surface xy — Z®=0atthe point
(1,9,-3) and (-2, -2, 2).

Prove that div(f xg)=gcurl f — f curlg.

Evaluate by using Stokes theorem (ﬁ(sinzdx — cos xdy + sinydz) where C is

c
the boundary of rectangle 0 <x<m, 0<y<1,z=3.

Obtain the Fourier series for f(x) = €™; 0 < x < 2.
Obtain the half-range sine series for f(x) =x; 0 < x < 7.

Find the half-range cosine series for f(x) =2x—1in 0 < x < 1.

PART -C

Answer any five questions. (5%6=30)

19:
20.

21.

22.

23.

24.

cos 3t — cos Zt]

Evaluate L[ :
Evaluate :

i) L[sin’]

ii) L[e® cos3t].

— =

s+3
(s +6s+137 |

Evaluate L™

s

1
|s(s+2)(s+3) ]

Evaluate L™

Solve y”+2y’+17y =0 using Laplace transformation given y(0) = 0 and
y’(0)=12.

Solve y” — 9y = —8e' given that y(0) = 0 and y’(0) = 0.




I O 11526

B.Sc. V Semester Degree Examination, September/October 2022
MATHEMATICS
Paper - 5.2 (Old) : Series Solution, Total Differential Equations and Partial
Differential Equation

Time : 3 Hours Max. Marks : 80

Instructions : 1) Answer all the questions.
2) Mention the question number carefully.

SECTION - A
I. Answer any ten of the following. (2x10=20)
1) Show that P _(—x) = (—1)"P_(x) by using generating function of Legendre

polynomial.
2) Write the generating function for J_(x).

g) BT d (x) \/‘Smx

4) Show that J '(x) = — J,(x).
5) Using Rodrigues formula for the Legendre polynomial P_(x), find P.(1).
6) Verify the condition for integrability for the (y + z) dx + (z + x) dy + (x + y) dz = 0.

dx dy dz
7) Solve the simultaneous equations 5 =—% =—5 5.
Vo N N
XE y2
8) Form the partial differential equation from 2z=—2+?.
a

9) Solve p?+ q¢?=1.
10) Solve Lagranges linear equation p tanx + q tany.
11) Solve z = px + py + log pg.

12) Write down the Charpitz auxillary equation.

P.T.O.
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SECTION - B
Il. Answer any five of the following. (5%x6=30)
13) Prove that dﬁx[x-“dn(x)] =X (0).

2 .
14) Show that J_,(x)=- {_2 {(3“") sinx 3cosx |-
X

% X2 X
15) S.1.
i) cos(x sinB) = J,—2 c0s26 J,+ 2 cos46 J+ . . .
ii) sin (x sin@) =2sin6J, +2sin30 J, +. ..
using the generating function of Bessels function J_(x).

16) Verify the condition for integrability and solve the equation
(yz + 2x) dx + (zx —2z) dy + (xy — 2y) dz = 0.

17) Verify the condition for integrability and solve the equation
3x2dx + 3y?dy — (x® + y* + €¥) dz = 0.

18) Solve iy = e 2 ;
mn(y-2z) nl(z-x) m(x-y)
dx dy dz

x(y-2) yz-x) zx-y)’

19) Solve

SECTION-C

I1l. Answer any five of the following. (5%6=30)

20) Form a partial differential equation by the method of elimination of arbitrary
function from z = f(x + ay) + g(x — ay).

21) Solve x2p + y2q = z2 by Lagrange’s method.

22) Solve (i) pq = p + q (ii) p?g® = 1.

23) Solve p(1+g@?) =q(z—a).

24) Solve p? =22 (a — ¢).

25) Solve pxy + pq + qy — yz = 0 by Charpitz method.

26) Find the complete integral of p>x + g?y = z by Charpitz method.
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B.Sc. V Semester Degree Examination, Sept./Oct. 2022
MATHEMATICS
Paper - 5.3 (b) Old : Theory of Graph — |

Time : 3 Hours Max. Marks : 80

—

Instructions : 1) Answer the questions Section wise.
2) Write question number correctly.

SECTION - A
Answer any ten of the following. (10x2=20)
1. Define multiple graph and pseudograph with example.
Define degree of a vertex and isolated vertex.
Define regular graph. Prove that if G is regular, then G is regular.
Define line graph with example.
Find all spanning subgraph of K,
If G is a graph with §(G) > K, then G has a path of length K.
Show that every disconnected graph has atleast two components.
Draw complete bipartite graphs K, ;and K,

Define binary matrix.

© © ©® N o o s~ w N

- Find the incidence matrix of the graph G in fig. (1)

N

fig. (1)

P.T.O.
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11. Define adjacency matrix.

12. Define cycle matrix.

SECTION -B
Answer any five of the following. (5%6=30)
13. Show that the number of edges of an r-regular graph with p vertices
. pr
ng=—.
=72

14. Draw two different self-complementary graphs with 5 vertices.

15. Find the graphs L(G), L%G) and T(L%(G)) where G is shown below

16. Find all spanning subgraphs of the following graph G.

G:

17. Define walk, path and cycle. Prove that every u-v walk contains a u-v path.
18. Let G be a graph with p vertices and q edges. If G is bipartite, then show that
q< pZ-
SECTION-C

Answer any five of the following. (5%6=30)
19. Show that a connected graph G is isomorphic to its line graph L(G) if and
only if G is a cycle.
; p=~1_
20. Prove that a graph G with P vertices and 62 s connected.

21. Draw a self complementary graph with 5 vertices and find its incidence
matrix.

- ——m



T

22. Find the graph G whose incidence matrix is

23.

24,

By incidence matrix, show that the graph G, and G, shown below are

O O = O =

0

O = O -

- O O —= O

O = a4 O

isomorphic.

Draw K, and find its adjacency matrix.

- O O O =

-3-

11527



NIRRT 27525(New)
B.Sc. V Semester Degree Examination, March
MATHEMATICS
Fourier Series, Laplace Transform, Linear Transformation
Paper : 5.1 (a)
(New)

- 2021

Maximum Marks : 80

Time : 3 Hours
Instructions to Candidates : Answer All the sections.

SECTION - A
Answer the following questions, (10%2=20)

Find the Fourier coefficient a, for f(x)=x~x" from x=-7 to ™

—
L]
—

2.  Find the Fourier coefficient a_ if f(x)=|x| where —r<x<n
= 1
3. Show that I.[e ]:
Lo S=a

4. Evaluate L[e sm4t]

L

Evaluate L ( AL J
S 4a

6.  Verify convolution theorem for f(f)=tand g(f) =e'

7. Find the linear transformation f:R*— R* such that f(l 0)=(1.1)and
f(0.1)=(=12)

8. IfET:w(R)— v(R) defined by T(x)=(x,x*,x") verify x;rhemer.T-is linear or not,
9. IET:v,(R)—v,(R) defined by T(x,y)= (2x—3y x—_}—y)c_ompute the matrix to the
basis B={(1.2),(2,3)}

10.  Define range and kernel of a linear transformation.
[PT.C
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B.Sc. V Semester Degree Examination, March - 2021

MATHEMATICS
~ Laplace Transform, Vector Calculus, Fourier Series
Paper : 5.1
(Old)
Time : 3 Hours Maximum Marks : 80
Instructions to Candidates: Answer all the parts.
PART - A
Answer any TEN questions. (10x2=20)

P Find the normal directional derivative of (x* + yz) at the point (-3,1,-2).

Z/Find ¢such that Vg = 3°2% +2xyz° j + 3022 given ¢(x,y,z)=0 at the point.

“»

3. " Show that the vector field f =(6xy+2’)i+(3x*—2)j+(3xz’-y)k is irrotational.

—4. State Stoke’s theorem in the vector form.
5. Find the Fourier coefficient g, if /(X)=x"; xe[-z,7].
6. Find the Fourier coefficient a, if f(x)=|x| where —/ <x</.
7. If f(0=x in [0,7] find the Fourier coefficient b, .
B Evaiuate : Lfsin®21].
9. Evaluate: Z[e™* (sin2t—cos3t)]-
10. Verify Convolution theo-rem for the function £(t)=1, g(t)=cost.

s+2
s’+4°

11. - Find the inverse Laplace transform of

12. State Convolution theorem.

[P.T.O.
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: PART - B
Answer any FIVE questions. (5%x6=30)
. Find the angle between the normal to the surface xy—z* =0 at the point (1,9,-3) &
(=2,-2,2). '
}4./Pr0ve that Vx(Vx 1) =V(Vf)-Vf .

i

}5./Evaluate by using Stoke’s theorem (j)sinz dx —cosx dy+siny dz .

s ——<x<§
16. Obtain the Fourier series of f(x)= 3 and f(x+27)=f(x)
- -1 is —<x<—Jr ;
2
X is 0<x<£—
8

17. Obtain the half-range sine series where /(¥) = = -
——% I8 —< X<

4 8 4
18. Find the half-range cosine series for the function f(x)=2x-11s 0<x<1.
PART - C ,
Answer any FIVE questions. (5%x6=30)
19. Find the Laplace transform of the following.

a) sin’t-
b) ¥ cos’t-

cos at —cos bt]

20. Evaluate: L[ r

L D<fp<?

r in terms of unit step function and hence find its Laplace

21. Express f(r):{

transform.

22. Find inverse Laplace transform of [m]
23. Solve y"+2y'+17y =0 using Laplace transform given y(0)=0, y'(0)=12.

2

d a el e :
24. Solve E-;t— B?J; +2y =e¢” with conditions y(0)=0, y'(0) = 0 using Laplace transform.
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(Old)
Time : 3 Hours Maximum Marks : 80
Instructions to Candidates : 1. Answer all sections.
2. Write the question numbers correctly.
SECTION-A

I.  Answer any Ten of the following. , (10x2=20) |

1. Define a graph énd a finite graph with example.

2. Define degree of vertex and isolated vertex.

3. Define regular graph and show that every cubic graph has an even number of
vertices.

4. Draw a (5,5) graph and find its complement.

5. Prove fhat a (p, q) graph is a complete graph if and only if ¢ :'@

6. Define subgraph and spanning subgraph.

7. Find all sp.anning subgraphs of K.

8. Define walk, path and cycle with examples.

9. Show that every disconnected graph has at least two components.

10. Draw complete bipaftite graphs K ; and Kz,z‘

11. Find T (P,) and its incidence Matrix.

12. Define adjacchcy Matrix.

B.Sc. V Semester Degrée Examination, March - 2021
MATHEMATICS
Graph Theory - I
Paper : 5.3 (b)

[PT.O.
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13

SECTION - B

Answer any Five of the following. ' (5%6=30)

14.

15;

16.

17.

ii) Prove that, in any graph G, the number of vertices of odd degree is even.
Draw two different cubic graphs with 6 vertices and 9 edges. '

i)  Prove that every self - complementary graph has 4n or 4n-+1.

ii) Prove thz;t if G is regular, then ( is regular.

Draw the following subgraphs for the graph G shown below.

) G-v

i) G-—e and also

iii) Draw graph G+e, where u, and u, are not adjacent vertices of Gand e =uu,.

Give an example of a walk, a trail, a path and a cycle.



III.

18.

19,

D R A 3) e 11527(01d)

—1)(p—2
Prove that a graph G with P vertices has more than (";)-é—u edges then G is

connected.
Let G be a graph with P vertices and q edges. If G is bipartite, then

: 2
show that ¢ < %

: : SECTION - C -
Answer any Five of the following. (5%6=30)
20. Find the number of vertices and edges in K_
—1
21. Prove that a graph G with p vertices and 6 > £ > is connected.
~ 22. Prove that a non trivial graph is bipartite if and only if all of its cycles are even.
23. Draw the graph K, , and find its incidence matrix.
24. By incidence matrix, show that the graph G, and G, shown below are isomorphic.
191 - '94
G, e, e, = =
9 e, 93
25. Find the graph G whose adjacency matrix is
et -0l
(B9 L G G
= 0e 1]
Lol 00
00 1160
26. Find the cycle matrix of the graph G shown below.
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B.Sc. V Semester Degree Examination, Oct/Nov. - 2019
. MATHEMATICS
VECTOR ANALYSIS AND LAPLACE TRANSFORMATION
PAPERAYL = & =~
Time 2.3 Hours Maximum Marks :80
Jnstructions to Candidates:
1) Answer All questions.

2) Write question numbers correctly.

SECTION -A

I.  Answer any Ten questions: (10x2=20)

iy

s e sy

{ L/ Find the directional dcrivati\yfflhc function ¢(x, y.z)=x0" + yz© at(2,-1, 1) the
direction of 2i+j+2k.

-
2. Find the unit normal vector to the surface 3x*+2y*+47°=9 at (1,-1,1).

——
L

31 If £= xyityzjtzxk, then show that V2 £ =0

{4) Show that the vector £ =(siny+z)i +[xcosy—z]j+(x—y)k is irrational.
ui./ Prove that the ‘Linearity property of Laplace transform. -~

67 Find Laplace transform of e™*[2cos5t —3sin5t]. o

J7/ - d - L I f f [_._f_-f_]:__—] 'y/
. Find inverse Laplace transform o T

o

§/ Prove that divcurlf =0
8~ Define Fourier series of a function.

10~ Define even and odd function of x and give an example.

——
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B.5c¢. V- Semester Degree Examination, Oct/Nov, - 2019
MATHEMATICS
SERIES SOLUTION TOTAL DIFFERENTIAL EQUATIONS
AND PARTIAL DIFFERENTIAL EQUATIONS
PAPER-5.2
(New)

Time : 3 Hours Maximum Marks : 80

Instructions fo Candidates:

1. Answer All the sections.

2 Mention the question numbers carefully.

e

SECTION - A
1. Answerany Ten of the following : (10x2=20)

Show that 2,(—x) = (-1)" p,(x) by using generating function of Legendre polynomial.

Using the Rodrigues formula for the legendre polynomial p,(x), find p,(x).

[
W

Write the generating function for J [(X).

5 :
4. Showthat J -—%(x):-& QBX,

Show that J3(x) = —/,(x)-

h

Verify the condiﬁon of integrability of the total differential equation

(y+2)de+(z+x)dy+(x+ y)dz=0.
gz

R

x'yz

'.——ﬂ:
X

\-.“l &

7. Solve the simultaneous equations

P10,
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19. Solve X2 2%y Iz
SECTION-C
. Answerany Five ofthe following : (5%6=30)

20. Form the partial differential equation whose solution is
z=yf(x)+xg(y), f & g are functions.

21. Solve x’p+ y’q = z* by Lagranges method,

22. Solve the following equations
. pq=piq
il.  Solve p+ g = Sinx+Siny .

23. Solve p(i+¢*)+(b-2)g=0.

]

A

| W

24. Solve z(p®—g*)=x*—y* by using u=

25. Solve pxy+ pq+qy—yz =0 by charpits method.
26. Solve p+ pg—g =0 by charpits method.
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B.Sc. V Semester Degree Examination, Oct./Nov. - 2019
MATHEMATICS
GRAPH THEORY -1
PAPER- 5.3 (b)

Time : 3 Hours Maximum Marks : 80

Instructions (0 Candidates:
i Answer All sections.

2. Write the question numbers correctly.

SECTION - A

1. Answer any Ten of the following: (10%2=20)

1) Define a multiple graph. Give an example.

2) Define a totally disconnected graph, with an example which has 5 vertices.

3) Ifgisa (p.q)graph with V={V Vs .-..¥| then prove that Zdegv‘l =2q .
=

4) Define a complete graph K,.Draw complete graphs K, and K.
5) Draw the graphs X, and L(K,)-

6) What does it mean by Total graph and find 7(K,).

7) Define induced subgraph and spanning subgraph.

§) Prove that E’: is a spanning subgraph of X,.

9) Define a bipartite graph. Draw all complete bipartite graphs with 5 vertices.

10) Define a walk, a path and a cycle in a graph.

1

11) Define an incidence matrix.
(P.T
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17) Prove that ey cry self U‘“T[)i{:tllﬂlllut}-’ graph have 4nor 4ntl vertices.
18) Draw the subgraphs of the following given graph G .
i) G-y
i) G-e
il I) i f . 1 bt Bl # » ! >
i)  Draw ¢;4¢, where » and u, are not adjacent vertices of graph G .

/\

1 v

e

19) Draw two different cubic graphs with 6 vertices and 9 edges.

SECTION-C
1. Answerany five questions: (5x6=30)

20) Prove thata graphG with p -vertices and & Zizjl is connected.

21) i) Drawall connected graphs with 4 vertices.

ii) Ifagraph G with p-vertices has more than (p -l)ép =2) edges, then prove that

G is connected.

22) Find the adjacency and incidence matrices of the graph G shown below.

Vs

[P.T.0.







