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Candidates are required to give their answers in their own words as far as practlcable

Attempt Al questions,

The figures in the margin indicate Full Marks.
" Assume suitable data if necessary.

| 1+aZ-b%  2ab ~2b _
Prove that | 2ab 1-a? +b? 22 |=(+a%+b?y® by using the properties
2b ~2a  1-a?-pb?
of determinants. A [5]
Prove that every square complex mafrix can uniquely be expressed as asum of a
-Hermman and a skew-Hermitian matrix. [5]
1 0 -5 6}
~ 132 =2 1 21, , .
Reduce the matrix s 2 -9 14 into normal form and hence find its rank. (5]
- 4 -2 -4 8]
2 0 1
Find the eigen values and eigen vectors of the matrix |0 2 -1 and also fnd its modal
00 2|
mafrix. [5]
If F =3x? y22 i +x3z J+2x yzk show that J F. d 1 is independent of the path of
integration. Hence evaluate the integral on any path C from 0,0,0)t0(1, 2,3). [5]
Verify Green’s Theorem in plane for J’ [(x~-y)dx +(x +y) dy] where ¢ is the boundary of
C
the region enclosed by y* =x and x° =y. ' [5]
- = ' - -~ 5 ~> 2 - '
Evaluate I j F.nds where F=4x1-2y” j+2z“k taken over the region bounded by
S . '
the cylinder x? +y% =4 and the planes z=0, z = 3. [5]
- =

Evaluate J F.d r, where ¢ is the rectangle bounded by the lines x=%a,y=0,y=nand -

...-} .

F=(x2+y2)i—-2xyj. [5]
State the condition for existence of Laplace transform. Obtain the Laplace transform of:

2) Cos2 (b Sosatzcosht | [1+1.542.5]



10. Find the inverse Laplace transform of:

. . e |
e AL s [243]
(s +6s+13) (s+1)(s +25+2)
11. Solve the differential equation y"+2y'-3y =sintunder the conditions y(O) y{0)=0 by
using Laplace transform. ‘ , . [51
12. Obtain the Fourier series to represent the fﬂnctmn f(x) & for-n<x<m. (3]
13. Obtain the half range cosine series for the functmn f(x) = xsinx in 1 the interval 0, n} - [5]
14. Use Simplex method to solve following LPP:
Maximize, P = 30x; + X3
Subject 0:2x+x, 510
Xy +3X2 <10 _ o ' ‘ . .
, X1, %22 0 S : [7}
15. Use Big M method to solve Lollowmg LPP: : ‘
16. Minimize, Z = 4x; + 2%,
Subject to: 3x +x,227
~X ~%<-21
X3+ 2% ‘2: 30 ’ - : ,
Xy, X2 = 0 - o ‘ {31

gkk
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11.
12,
13.
14.
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
a a’> a’-1 :

Ifb b’ b’—1=0, where ab=c show that abc=1. [5]
¢ ¢* ¢’-1

If A is a square matrix of order n, prove that A(adj. A) = (adj. A)A = |A|L,, where I, is a

unit matrix having same order as A. [5]

Test the consistency of the system by matrix rank method and solve completely if found

consistent: x+2y-z=3, 2x+3y+z=10, 3x-y-7z=1 [5]
1 0 -1

State Cayley-Hemilton Thorem and verify it for the matrix A={1 2 1 [1+4]
2 2 3

A vector field is given by F =sin yf +x(1 +cos y)] . Evaluate the line integral f F.df over

the circular path ¢ given by x2+y2=a2, z=(0. ‘ [5]

. State and prove Green's Theorem in plane. [1-+4]

Evaluate _U; Fiids for F= yzi +zxj+xyk where S is the surface of the sphere.
x*+y*+z’=1 in the first octant. I8

State Stqke’s theorem. Evaluate § (xydx + xy’dy) by Stoke's theorem taking ¢ to be a

square in the xy-plane with vertices (1,0),(-1,0),(0,1) and (0,-1). [1+4]
Find the Laplace transform of : ‘ [2+3]
i) te'sint
.. €OS2t—cos3t .
i) ———
o t
Find the inverse Laplace transform of : [2+3]
s+2
(s+1*
i) cot’(s+1)
Solve the differential equation y"+y=sin3t, y(0)=y'(0)=0 by using Laplace transform. [5]
Define Fourier Series for a function f(x). Obtain Fourier series for f(x)=x"; -n < x <. [5]
Express f(x)=¢" as the half range Fourier Sine series in 0<x<]. [5]
Find the maximum and minimum values of the function z = 50x; + 80x, subject to: x; +
2X3 %32, 3x1 + 4%, < 84, x1X3 2 0; by graphical method. [5]
Solve the following Linear Programming problem using big M method: (10]

Maximize P=2x;+x;

Subject to : x)+x, < 10
“Xit+xy 2 2
Xi,Xp 2 0

ook
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

brc)? b2
Provethat:| c2  (c+a)? a® |=2(ab+bc+ ca)) o (5]
b? a? (a+b)2
Prove that the necessary and sufficient condition for a square matrix A to possess an
inverse is that |A]# 0. - [5]
: 2 -2 06 '
.” Find the rank of the matrix ‘1‘ _:_21 8 % by reducing it to normal form. 51
1 -2 12
State any two properties of eigen values of a matrix. Obtain eigen values and eigen
-2 2 =3 ' -
vectors of thematrix { 2 1 = [1+4]
-1 -2 0

B .
Prove that the line integral j. F.d7 is independent of path joining any two points A and B

A
in the region if and only i !?.d? =0 for any simple closed curve C in the region. 5]
_ . _
B , 23 2/3
State Green's Theorem and use it to find the area of the curve [——-) + (%) =1. [1+4]
v - a
Use Gauss' divergence theorem  to evaluate I Fids where

s

F= (2xy + z)_i' + yzj—* (x+ 3y)§ and S is the surface bounded by the plane 2x-+3 y+z=0,

x=0, y=0, z=0. (5]
Verify Stoke's Theorem for the vector field F= (Zx - yﬁ - yzgj - yzzﬁ over the upper

half of the sphere x2+y7'+zz=i bounded by its proj ection on xy-plane. (5]
Find the Laplace transform of: [2+3]
1) t*cosat

1—cosh(at)

ii
) f



106 Find the inverse Laplace transform of ;

e (s+1)
: sz +2s+2
12

i
i) tan”

11. Solve the differential equation y3y+2y=e’, y(0)=y'(0y=0 by applying Laplace
transform.

12. Find the Fourier Series of the function f(x)=|sin x| for-n<x<m. -

13.If fx) = Ix-x*> in (0,1), show that the half range sine sedes for f{x) is

2 ®
g—ze-l—?sin(.?n%—l)zt—x—.
@+ 1

' 14. Find the maximum and minimum values of the function 7z=20x+10y subject to: x+2y<40,

3x+y230, 4x+3y = 60, x,y20 by graphical method.
15. Solve the following linear programming problem using big M method:
Maximize P=2x1+5x;
subject to : xp+2x5 18
2)(1 +X9 =21
XXy 2 0.

Heokk

[2+3]

{31
B3]

[5]

Bs]

(10]
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v Attempt All questions.
v’ The figures in the margin indicate Full Marks
v’ Assume suitable data if necessary.
a a’ a’-1
1. Ifb b*> b -1|=0 where a#b#c; apply propemes of detennmant to show abe = 1.
c ¢z -1
2. If Abe ann x n matrix, prove that
Adj (A).A=A.(AdjA)= | A1 whereTisann x n unit matrix.
- 3. Find the rank of the following matrix by reducing it into normal form:
v 3 1 4
1o 58
-3 474
1 204
4. Find the modal matrix for the matrix
2 1 1 |
A=|-2 1 3
2 1 -1

10.
11.

State and prove Green’s theorem in plane.

[5]

51

3]

Find the total work done in moving the partlcle in a force field given by

—..)
F= Smy1+x(l+cosy) J over the circular path x*+y?=a? z=0.

x*+y?=a?, 0<z<b.

the lines x =+a,y=0,y = b

Obtain Fourier series for f{x) =x" in the interval - & < x <71,

Express f{(x) = ¢* as a half range Fourier Cosine Series in 0 < x < 1.
State existence theorem for Laplace Transform. Obtain the Laplace transform of
e~a£ _ e—-bt

a) te' sint b) .

Evaluate _[ LF .d s where F =X i-y j+z.k and s is the surface of the cylinder

~Verify Stoke’s theorem for F =(x2+ v?) 1—2xy j taken round the rectangle bounded by

[5]

Bl

[3]

[5]

B3]
[5]
[5]

14242]



12. Find the inverse Laplace transform of:
1 42
—_— b) tan™ = 2+542.5
5% ~55+6 ) s [ )
13. By using Laplace transform, solve the initial value problem:
Y'+2y=r(®),y(0)=y (0)=0
Wherer(t)=1,0<t<1
=(, otherwise

(51
14. Graphically maximize Z = 5x; + 3x, Subject to constraints
X, +2x, <50
2%; +%, <40.

Xy .Xy 20

[5]

15. Solve the following Linear Programming Problem by simple method:
Maximize : Z = 4x +3y
Subject to : 2% +3y<6

-X+2y <3

2y<5

2x+ty<4

X,y 20.

S . [10]
%ok % '
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Define the determinant as a function and using its properties. Show that

—

b+c c+a a+bl ja p X
q+r r+p p+qi=2b q ¥y [51
y+z z+Xx X+y ¢ 1 Z

2. If A and B are orthogonal matrices of same order, prove that the product AB is also

orthogonal. [5]
3. Test the consistency of the system x—2y+2z=4, 3x+y+4z=6 and x+y+z=1 and
solve completely if found consistent. [5]
5 4
4. Foramatrix A= (1 2}, find the modal matrix and the corresponding diagonal matrix. [5]

-+ -
5. Prove that line integral _[: F.dr is independent of path joining any two points A and B in
- -
the region if and only if ICF dr =0 for any simple closed curve C in the region. [5]

6. Verify Green’s theorem in the plane for .[CK?XZ -8y? )dx+(4y—-6xy)dﬂ where C is
region bounded by y =x* and x = y2. [51

) - = - - - - .
7. Evaluate JJ;F.nds where F=6zi—4j+yk and S is the region of the plane

2x +3y+6z =12 bounded in the first octant. [5]

: ’ NN >, 2 ) -

8. Evaluate using Gauss divergence theorem, I LF. nds where F=x“yi+xy” j+2xyzk
and S is the surface bounded by the planes x=0,y=0,z=0,x+2y +z=2. [5]

9. Obtain the Fourier Series to represent £(x)=x—x* from x =-ntox =7 and deduce that

2 :
r- 113 - 517 513; “;12" P - (5]
10. Obtain the half range Fourier Sine Series for f{(x) = - x in the range 0 <x <. [5]
11. State the conditions for existence of Laplace transform. Obtain the Laplace transform of:
() e* cos® 2t (i) SosH—cos3t [142+2]

t



12. Find the inverse Laplace transform of:

I

. -1
—————————-——(S & 1D (1) cot™ (S+1)

®

13. Solve the following intial value problem by using Laplace transform:

y 4y +3y=¢' , y0)=0;y'0)=2
14. Graphically maximize Z = 7x; + 10x;
Subject to constraints:
3x;+x%x, 59
X;+2x, <8
X1,X, 20,
15. Solve the following linear Programming Problem by simple method:

Maximize: Z=3x, +5%,
Subject to:
3x,+2x, £18

X, 24, X, £6
X,X, 20,

kR

[2.5+2.5}

]

(10
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
. Use properties of determinants to prove: : - [5]
a’+1 ba ca da (
“ab  b*+1 «¢cb db

. o1 g =1+a’+b% +c¢? +¢d?
ac ¢ ¢ c

ad bd cd  d?+1

":Show that every square matrix can be uniquely expressed as the sum of symmetﬂﬂ and
Skew-Symmetnc matrices. 51
.;fiTest the consistency of the system X+y+z=3,x+2y+3z=4and 2x +3y+4z="Tand
‘solve completely if found consistent. _ (51
By o (-2 2 =3)
. :"iS_tate Cayley-Hamilton theorem and verify it for the matrix; A= 2 1 -6 o [1+4]
- ' - ' -1 -2 0

- _ g - R .
Prove that " The line integral I Fdr of a continuous function F defined in a region Ris
independent of path C joining any two points in R if and only if there exists a single

' valued scalar function ¢ having first order partial derivatives such that F =V". [5]

State Green's theorem and use it to find the area of astroid x** +y** =a?" [5]

Evaluate j J;F.n ds, where i~2=x2_i)+ y? 3+22E and '’ 1s the surface of the plane

x +y+z =1 between the co-ordinate planes. | C bl

Apply Gauss' divergence theorem to evaluate J j l::;ds where

—_
F=(x -yz)1—2x y 3+2k and 's' is the surface the cube bounded by the planes -
x=0,x a,y= Oy a,z=0,z=a. , _ [5]




9. Find the Laplace transform of:
i) tSin’3t
... Sin2t
i1)

10. Find the inverse Laplace transform of:

1
sT—3s+2
i) 1

7 s(s+1)

i)

11. Apply Laplace transform to solve the differential equation:
y'+2y+5y =¢™ sint, x(0)=0,x'(0)=1 v

[2+3]

[2+3]

5]

12. Find a Fourier series to represent f(x)=x~x? fromx=-% to X =17 - Hence show that

o, 1. ..
R R

| -+13. Develop f(x):= ,sin(—’-?li,):,in ;halef;range‘fCosiner-~S‘eri¢s-.in the range 0 <x </,

14, Graphically maximize,
Z=7x, +10x, |
_ Subject to constraints,
3%,+%, <9
X, +2x,<8
X;20,x,20 A
15. Solve the following LPP using simplex method.
- Maximize: P =50x, +80x,
~ Subject to: X;+2x,<32
3x, +4x, <84
X, 20 X, >0

ekok

5]

B

5]

[10]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. : ,
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
3’ bc ac+c’ ,
Use properties of determinants to prove: 22+ab b ac |=4a’blc (51
- ab  bl+bc ¢ '
Prove that the necessary and sufficient condition for a square matrix A 10 pOSSES an
inverse is that the matrix A should be non singular. : [5] .
13 -2 1) o
- 1111
‘Find the rank of the matrix : (51
Lo ‘ 2 0 -3 2
: _ {3 3 -3 3
| by reducing it into normal form.
| 2 11
" Pind the eigenvalues and eigenvectors ofthematrix |1 2 1 7 [4+1]
| 0 01
Give an example showing importance of eigenvectors.
Show that F= Qx+z)i+Zj+({y+ 2xz)12 is irrotational and find its scalar potential. [5]
State and prove Greeh'\s Theorem in piane. [5]
Evaluate ”F; ds, where F= yzwi)+ ZX _j)+ xyig and S is the surface of the sphere
x2 +y? +2z* =1 in the first octant. _ ] (51
Evaluate jxydx+ xy’dy by applying stokes theorem where C is the square in xy-plane
with vertices (1,0), (-1,0, (0,1), (0,-1) ' - (5]
3]

Find the Laplace transform of :
i) te’sin3t
.. etsint
ii
) t

it e



10. Find the inversé Lépla'ce transform of : T ' - [243].

S+2 :
s? —4s+13
11) log(s i aj
s—a , 3 _ :
11. Solve the following initial value problem .using Laplace transform: [51 '
‘ x"+x'+4x =6e”, " x(0) -2, x'(0)=-8
12. Fmd the Fourier series representation of f(x)= ,xi in [, ] . B [5]
13. Obtain the half range Fourier Sine Senes for the function f{x) = x° in the interval ©,3). [5]‘
14. Apply Graphical method to maximize, - (5]
| Z=5%,+3x, |

Subject to the constraints:
X, +2x, <50
2%, 4%, <40
X, 20, x, >0 | o
15 +Solvethe following Linear Programming Problem by Slmplex method o | [10]
“Maximize: Z = 15x; +10x, '
~Subject to: X, +3x, <10
2%, +x, <10
%, 20,.x, 20

dokok
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v Attempt AU questions. .
v Thefigures in the margin indicate Full Marks
v Assume suitable data zf necessary.
la+b)> ca be .
1. Provethat| ca  (b+ c)? ab |=2abc(a+b+c)’ . 5]
' be “ab  (c+a) :
2. If A and B are two non singular matrices, then prove that (AB)™' =B"A™" . [51
| . 3. Fmd the. rank of the matrix: : - : [-5j
N 1 -1 -2 -4 | SR I
: 2 3 =1 -~}
s 31 3 -2
. 6 3 0 -7
4. Fiﬁﬁji,the eigen values%ﬁcf eig_eﬁ vectors of the matrix. , | S 11
—2 2 43 o o "
. ) e

5. Prove that the line m éral j F d r is mdependent of path jommg any two pomts A and B

~inthe regmn R, if am:l only if, IF d r =0 for any snnple closed path Cin R o 151

——)

here F yzH—zx J+xyk where S is the surface .of the sphere‘__f |

6. Evaluate '[_[F n d
x}+y? 428 =1 mﬁleﬁrstoctant : 51 Ao
OR | .
Ai)ply Stoke's theoi‘%m to evaluate _f tx +y)dx +(2x ~z)dy +(y +2) dz where C is thé‘
boundary of the manole with vertices (2,0,0); (0,3,0) and (0,0,6). [51

7. Statp Green's theorem in plane and hence apply it to compute the area of the curve
X + J;.IB 2/3 . {5]




. : : V - -y - - - -
- 8. Apply Gauss divergence theorem to evaluate ILF .nds where F=x"i+zj+yzk taken

_ overthe cube bounded by x=0,x=1,y=0,y=1,z=0,z=1.
9. Find the Laplace transform of the following: - . A o

cos2t —cos3t
{

b) sin’ 2t
10. F 1nd the inverse Laplace transfonn of the following:

S
82 =5s+6

a)

)

s+2

b 2
) s —1—43+5)2

11. Solve the initial value problem by using Laplace transform: .
x"'4+2x'4+5x = ¢ 'sint; x(0)=0, x'(0)=1

P ilQ.‘;:;betajniﬁouﬁite Series for the function f(x)=x—x" from -7 to 7 and hence show. that: . -

12 12 22 3 4
‘:113 ‘Obtain the half range sine- serles for the functlon f(x)=x"in the interval (0 3).

...........

14, Graphlcally maximize and minimize
n 7= 5%, +3x, Subjected to constramts |
3%, +5%, <15
5x1 +2x, £10,%,,%, 20
15. Use snnplex method to solve the Lmear Pro grammmg problem ’
© Maximize ~ Z=15x,+10x, |
. ,Sul?]ect tq X, +2%, <10 p
X, +3x, <10
and X%, 20 K

wk g

[51
[2.5%2]

[2+3]

(5]

51

is1.
- 15]

oy
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ’ \

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Using the properties, evaluate the determinant: ’ [5]

a a® a’+bed
b b> b’+cda
¢ ¢* ¢ +abd
d d*> d°+abg

[ R

{

‘vae that every square matrix can uniquely. be expressed as the sum of a symmemc and a
skéw symmetric matrix. N , 4 .51

Test the consistency of the system: N 5]
x—6y-2=10, 2x-2y+3z=10, 3x-8y+22=20 | |

: And solve completely, if found cons1stent

: (2 21
Find the eigen values and elgenvecters of the matrlx 1 3 1. o [5]‘ '
| _ 1202 '
Usmg the line integral, compute the workdone by the force ’ - [51.

F 2x- y+22)1+(x+y Z)J+(3X 2y Sz)k

when it moves once aroundamrcle x2+y? —4z o

State and prove Green's Theorem in plane ‘ - SR (5]
Verify Stoke's theorem for ’F =(x>+ yz-:)? i- 2xy_j> taken around the recfang’le bounded by the
linesx=xa,y=0,y=b. R
‘Evaluate j _[F n ds where F (2xy+ z) i+y? j (x +3V)K by Gauss divergence theorem;
_where § is surface of the plane 2x+2y +z=6 in the first octant bounding the volume V."  [5]
Find the Laplace transform of the followmg: ' ' : [2.5x2]

- y
a) te™cost

b) Sinhat.cost



10. Find the inverse Laplace transform of : e ‘ [2.5%2]
| 1 _
S(S+1)
S2
(8% +b%)°

a)
b)

11 ‘Solve the differential equation y"+2y'+5y=¢€" tsint, y(O) 0,y "0)=1, by usmg Laplace
transform. : <[]

12 Expand the function f{x) = x sin x as a Fourier series in theinterval -t <x <7 5]
13. Obtain half range sine series for the function f(x)=x-x"for0<x<1l. . [5]
14. Graphically maximize and minimize = . N 1]
z = 9% + 40y subjected to the constraints | o
y-x> 1,y-x<3,25x<5
15. Solvc the followmg Linear Programming Problem by Slmplex method: , H[lO]’
Maxxmxze ‘P.=20x, -5%,
‘ ‘:Sub_.]eqted to, 10x, = 2%, 55

| 2x, +5%, <10and x,,X, 20

* ok K
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Attempt All questions.
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Assume suitable data if necessary.
(b+c)* = b’ c? ,
Show that: | a? (c+a)? c? |=2abc(a+b+e)’ [5]
pat b2 (a+b)’ B
Prove that every square matrix can be uniquely written as 2 sum of Hermitian and Skew-
Hermitian matrices. *; : [5]
3-1 4 ‘
. PRI 0 5 8
Find the rank of the matrix by changing it into normal form: 34 4 [5]
1 2 4 '
: ‘ 2 1 1
" Find the eigen value and eigen vector of the matrix: -2.1 3 [5]
2 1 -1
?{?Using Green’s theorem, evaluate J (y’dx —x’dy). where C is the boundary of the
circlex? +y* =4. 51
Show that F(x Y, z) y? 1+ (3xy + ezz) J +2ye?% k is conservatlve vector field and ﬁnd
its scalar potentiat function. [5]
A - - g l -
" Find the surface integral J' £F.n dswhere F=x i+y j+2zk and S is the upper half of the
sphere x? +y* +z% =1. | ' [5]
‘ - :. , . - | - - ' '
Verify Stoke’s theorem for F(x,y,z)=(2x~y) i—yz® j—y*zk where S is the upper
half of the sphere x* +y* +2z* = 4 and C is its boundary. ' [5]
| | OR
Evaluate using Gauss divergence théorem
~> A
j £P nds where F (x,7,z) = x%y 1+xy 3+ 2xyzk and S is the surface bounded by
the planes x =0,y =0, z=0 and x+2y+z =2 '
(5]

Find the Laplace transform of (i) sin 2t cosh 4t (ii) te® sin 4t .

S OO




10. Using the Convolution theorem, find the inverse Laplace transform of B (5]
S +HER D

11. Solve the followmg initial value problem using Laplace transform: [5]
y'+4y'43y =e ,y(O) =00,y'(0) =2 '

12. Obtain the half range Fourier sine series of f(x) = n -X in the range 0 <x <7. , 5]
13. Obtain the Fourier series of f(x) = e in 0 <x <2m. : B | : [5]
14. Graphically max1mum Z =5%,+3%, subject to constraints o : [51

Xy + 2%, $50,2%; +X, <40 and X, 20,%, 20

15. Solve the following linear programmmg problem by sunplex method constructmg the
duality: , - A [10]
Minimize: P = 21x,+50x; ‘ : '
Subject to 3x;+7x2 2 17
2x+5x%, 2 12

X1,X22 0
*kk

SlEE
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. : ~

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Using the properties of determinant prove

(B+c)2 a* a? |
b2 (c+a)® b? |=2abe(a+b+c)
i c? ¢ (a+b)2 '
Prove that (AB)! = BTAY where A is the matrix of size mxp and B is the matrix of size
pxn
I 3 -2 1
: - - , . 111
Find the rank of the following matrix by reducing normal form. 5 0 -3 2
33 -3 3J v
u _ 2 0 1
Find the eigen values and eigen vectors of the following matrix. } 0 2 ~1
- 0 0 2

0> = ’
Prove that the line intergral jf Fdr is independent of the path joining any two points A
' - o , ‘
and B in a region if J. F.d r =0 for any simple closed curve C in the region.
. [ . ;
A ’ — - 9 - e i
Evaluate fi’F.n ds where F=x%1i+y? j+z*k and S is the finite plane x +y +z =1

between the coordinate planes.
OR

) ’ - A - - > - ' _

Evaluate J' _{ F.nds for Fe=yzi+zx j+xyk where S is the surface of sphere
5 - .

x? +y?+2% =1 in the first octant.
- A - - - - - .

Evaluate, HFH ds for F=xi-y j+{(z*~1)k where 8 is the surface bounded by the

cylinder x2 +y* = 4 and the planes z=0 and z= 1

gEl

51




|
8. Verify the stoke’s theorem for F =(2x - ¥)i-yz? j—y*zk where S is the upper part of

" Subject to X, +3%, 24

Dok

the sphere x> +y2+zt= a’ C is its boundary. - 15]
. ‘ ot :
9. Find the Laplace transform of (a) t*sinzt and (b) 1——;— [2.5x2]
. . - 2543 5 .
10. Find the inverse Laplace transform of () 5——— ®) . [2.5%2]
\ s“+5s-6 s =-a
11. Solve the following differential equation by using Laplace transform {51
Yy 2y =% 3(0) =1,y (0)=0 ' '
12. Obtain the Fourior series for f{x) = X in the interval -1 <X < w and hence prove that
11,11 o | .
Z-—X—f:-{i"’r’?*‘é—z— ........ —‘-‘—g" . [5] ‘
13. Obtain half range sine series for f(x) = 7x- x2 in (0, 7) 5]
14." Graphically minimize z = 4x; +3X; +X; ' 15)
Subject to Xy +2%, +4x%; 212 §=b - |
C ‘3x1-+22x2 +X5 28 and fx,',}:%z‘,x:; =20
':";;‘f 15. Minimize z=8% +9%, e [10}
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Examination Control Division | programme g”ﬁi’g‘ap‘: Pass Marks | 32
2070 Ashad Year /Part | 1/l .| Time 3 hrs.

Subject: - Engineering Mathematics [T (SH501)

v Candidates are required to give their answers in their own words as far as practicable.
| v’ Attempt All questions.
i v’ The figures in the margin indicate Full Marks.
| v’ Assume suitable data if necessary.
a bbb
: la b a a 4
1. Prove that: =—(b-a) [5]
a a b a .
b b b a
2. Prove that every matrix A can uniquely be expressed as a sum of a symmetric and a skew
‘symmetric matrix. : 5]
3. Test the c0n51stency of the system x+y+z =3, xR2y+3z=4 and 2x+3y+4z = 7 and solve
if consxstent [5]
r' 1 v 1 N
: 1
4. Vemfy Cayley-Hamﬂton theorem for matrix A and find the inverse of {-1 2 -1 [5]
| | 2| ‘
5. State and prove Green's theorem in the plane. ‘ [5]
OR

Verify Stroke's theorem for F (x* +y )1—7xy j taken round the rectangle in the
xy-plane bounded by x =0,x=2a,y=0,y=b

6. 'Find the work done in moving particle once round the circle x* +y* =9, z = 0under the

- - - - -
force field F givenby F=(2x-y+2z) i+(x +y—22) j+(Bx-2y+42)k [5]

- - - 7,7 -
7. Evaluate fLFn ds where F=xyi-x®j+(x+2z)k, s is the portion of the plane

2x+2y+z = 6 included in the first octant. ’ (5]

' 3 - , 7 2= a’
8. Show that ”; (x"—yz)i-2x"y j+2k |n ds = 3 where s is the surface of the cube

bounded by the planes x=0,x=a,y=0,y=a,z=0,z=a ' - I5]

1-cost

9. Find the Laplace transform of (i) f(t) = (i) f(t) =te™"'sint [5]




27 .. 1
7 (D) (st +ad)

10. Find the inverse Laplace transform of (i) (s
8

11. Using Laplace Transform to solve: y"+4y =sin t; y(0) = 0 =y'(0)
12. Find a fourier series to represent f{x)=x -x*fromx=-TTtox =TI

13. Find a fourier series to represent f(x) =2x - x? in the range (0,3)
OR
Express f(x) = x as a half range sine series in 0 <x <[]

14. Uée simplex method to, Maximize p = 15x;+10x;
Subject to 2x; +x2 < 10
‘ X1 +3x<10, x,x20
15. Find the dual of following Linear programming problem and solve by simplex method

Minimize C=16x;+45x
Subjectto  2x; + 5% 2 50
X1+ 3% 227, X1,%2 20

OR

... Use Big M-method to solve the following linear programming problem.

. Maximize p = 2X; + X2
Subjectto  x;+x2<10
Xy +Xp 22, X, X220

Horok -

(5]

£5]
151
(3]

{71

(8]




02 TRIBHUVAN UNIVERSITY Exam. B
INSTITUTE OF ENGINEERING Level B |
Examination Control Division | programme QI}@ S}’:}wp‘f Pass Marks | 32
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Subject: - Engineering Mathematics 111 (SH507)

Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

ASENENEN

; | a’? a’—(b—c)® bc
7 1. Find the value of the determinant [b> b?—(c~a)?* ca - 5]

o2 nzu_fa_k\z ah

2. Show that the matrix B® AB is Hermitian or skew-Hermittian according as A is Hermitian

{ and skéw- Hermitian, [51
6 1 3 8
5 ) .14 2 6 -1 . .. .
1 3. Find the rank of the matrix 103 9 7 reducing this into the triangular form. 51
16 4 12 15
|
; E : 1 0 2 ;
f 4. Obtain the characteristic equation of the matrix A = |0 2 1 |and verify that it is
! 5 : 2 0 3 ‘
1 ~ satisfied by A. : - [5]

5 Evaluate "; E;r, where F =(x-y) i+(x+y)3> along the closed curve C bounded by
y? =x and x? ¥'y 7 . [5]

-

' . - > -
6. Find the value of the normal surface integral _[ LF nds for F=xi-yj+@z* -1k,
-where § is the surface bounded by the cylinder x* +y? = 4 between the planes Z = 0 and

Z=1. v [5]
@ | " 2 22
' a 7. Using Green's theorem, find the area of the astroid x3 +y3 =a3 [51
8. Vemfy stoke's theorem for F 2yi +3x j-z* k where S is the upper half of the sphere
X% +y? 422 —9and01s its boundary [5]
OR
Evaluate the volume intergral _U _LF dv, where V is the region bounded by the surface
) 3 - - - , 7 '
x=0,y=0,y=6,z=x",z=4and F=2xzi-x j+y°k
- 9. Find the Laplace transforms of the following functions [2.5%2]

a) te*sin3t

b) cpﬁs at ; cosL bt




SO AN

10. State and prove the second shifting theorem of the Laplace transforrm.

11. Solve the following differential equation using Laplace transform.

2 ’ -
d Z +gz—2y:x giveny(0)=1,y'(0)=0
dx*  dx '
12. Obtain the Fourier series for f(x) = x* in the interval -n < x < m and hence show that
gl 1,11, .=
=gttt e

13. Express f(x) = x as a half-range sine series in 0<x<2
14. Maximize Z = 4xy+5x; subject to constraints
2% + 5%, €25
6x1+ 5%y <45
x120andx; 20
graphically ,
15. Solve the following linear programming problem using the simplex method.

Maximize P = 50x;+80x;

Subject to x1+2x; <32

‘ 3x; +4x,< 84
X1, X2 2 0

Hk

(3]

(5]
[5]

[10]
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v Candidates are required to give their answers in their own wor ds as far as practicable.
v Attemprt All questions. :
V' The figures in the margin indicate Full Marks.
v' Assume suitable data if necessary.
a b ¢ 2bc—a” c? b: |
. Provethat: b ¢ a| =| ¢? 2ac-b* a’  |=(a’ +b’ +c¢? —3abo)?.
‘ c a b b* a’ 2ab —c?
2. Define Hermition and Skew Hermition matrix. Show that every square matrix can be
- uniquely expressed as the sum of a Hermition and a skew Hermition.
3. For what value of A the equation x +y +z=1, x + 4y + 10z = A% and x + 2y +4z=12%
have a solution? Solve them completely in each case.
3 -4 4
Find the eigen values and eigen vectors of A=|1 -2 4.
I -1 3
—
5. Evaluate J’Eﬂ dr, Where C: x* =y and y*=x and F (X~y) 1 + (x+ y)
6. State and prove Grem theorem in a plane.
. - -> —> -
7. Verify Guess divergence theorem for F =x>i+3 j +yz k . Taken over the cube bounded
byx=0,x=1Ly=0,y=1,z=0,2=1.
8. Find the Laplace transform of the given function (i) t’sint (ii) cosat sinhat.
P adn ) ‘ - = - - .
9. Evaluate j fF nds where' F=3i+x j—yzk and s is the surface of the cylinder x* + y* =
. . S' ‘
9 included in the first octant between the plane z= 0, z = 4.
10. Find the inverse Laplace transform"(a) ! (b) log (s'+a )
S P T ST E e s )

11. Solve the equation using Laplace transform y” +4y' + 3y =1, t>0 y(0) = 0, y'(0) = 1. _

[5]

5]
(5]
a
5]

[3]
(5]



12. Obtain a Fourier series to represent the function f{(x) = /x/ for — n £ x < 7 and hence

2
n I 1 1 - . . .
deduce "'8"‘=;i'2"7'§?+5—2-+ ........ ) [SJ
13. Obtain the half Range Sine Series f(x) = ex in 0<x<l. ~{5]

OR
Obtain the Fourier series for f(x) = x — x* where —1 <x <1 as a Fourier series of period 2.

14. Solve the following by using the simplex method: - [7.5]
Maximize P = 15%; + 10 x3, '

Subject to
2% + % <10,
%1 + 3xp <10,
X1, X3 20,

15. Solve by using the dual method: , [7.5]
Minimize C = 21x; + 50x;,
Subject to Zi; + 5x2 <12,
3}{1 + 7x; <17,

-xi;t“xz >0, ‘

L - OR

Solve the following LPP by using the big M-method:

~ Maximize P = 2x; + xa, i
Subject to ‘ ’ ' ERRNE
X+ % £10, | R

L =Xyt X 22,
X1s X2 >0.

ETTS




