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v Candidates are required to give their answers in their own words as far as practicable.

V' Attempt AH questions,

v' The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary. “
h+aZ-b%  2ab ~2b |
1. Prove that 2ab 1-a2 +b? 2a  |=(+a?+b)° by using the properties
j | 2 ~2a  1-a’-b?
of deferminants, - , {51
2. Prove that every square complex matrix can uniquely be expressed as a sum of a
Hermitian and a skew-Hermitian matrix. ‘ £5]
1 0 -5 6

13 -2 1 , . .
3. Reduce the matrix 5 -7 -9 14 ' into normal form and hence find its rank. [5]
- 4 -2 -4 8
2 0 1
4. Find the eigen values and eigen vectors of the matrix |0 2 -1/ and also fnd its modal
0 0 2
matrix. . [51

- 9 9F 2 ,? 3 L~ =2 '
5. If F=3x%yz" i+x7z" j+2x vz k, show that }‘ F.d r is independent of the path of
T c ’
% integration. Hence evaluate the integral on any path C from (0, 0, 0)to (1, 2, 3). {51

6. Verify Green’s Theorem in plane for j [(x—y) dx+(x +Yy)dyl where ¢ is the boundary of
G

 the region enclosed by yz =x and x? =y, | {51

) - = —5 -~ 5 5 - '
! 7. Evaluate J: L F.nds where F=4x1-2y" j+z°k taken over the region bounded by

the cylinder x2 + y2 =4 and the planesz=0,z=3. [51
| 5> 5

§. Evealuate j F.d r, where ¢ is the rectangle bounded by the lines x=*a,y=0,y=nand -

; <

: - - -

| F=(+y?) i-2xy . | (5]

9. State the condition for existence of Laplace transform. Obtain the Laplace transform of:

- a) Cos’2t (b) Sosamcosbt | [141.542.5]

£



10. Find the inverse Laplace transform of:
~2s

- 5+3 2‘ by e2 _ : o +3]
(s* +6s+13) ' +D(E" +25+2)

11. Solve the differential equation y"+2y-3y =sintunder the conditions ¥(0) =y'(0)=0 by
using Laplace transform. o
12. Obtain the Fourier series fo represent the function f(x) =¢* for-n<x <m. : 51
13. Obtain the half range cosine series for the function f(x) = xsinx in the interval (0, =} [S1
14. Use Simplex method to solve following LPP:
Maximize, P = 30x; +x2
Subject to: 2x; + %, < 10
X; +3x%, < 10
 XLx20 s - 17}
15. Use Big M method to solve following LPP: ‘
16, Minimize, Z = 4x; + 233
Subject to: 3wy +x, 227
-Xp-¥p <~ 21
Xy + 2% > 30 ,
Xx, X >0 : . Egl

Rk
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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.

LA

a a’ a‘-1 :
Ifb b*> b’ =1 =0, where axb#c show that abc=1.

2

c ¢ -1

[y

2. 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.

3. 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

1 0 -1
4. State Cayley-Hemilton Thorem and verify it for the matrix A= {1 2 1 }
2 2 3

5. A vector field is given by F =sinyi +x(1 +cos y)j . Evaluate the line integral I Fdf over

the circular path ¢ given by x*+y*=aZ, z=0.

6. S‘tate, and prove Green's Theorem in plane.

7. Evaluate _f j; Fiids for F=yzi+zxj+xyk where S is the surface of the sphere
x>+y*+z?=1 in the first octant.

8. State Stoke's theorem. Evaluate §(xydx+xy2dy) by Stoke's theorem taking ¢ to be a

~ square in the xy-plane with vertices (1,0),(-1,0),(0,1) and (0,-1).
9. Find the Laplace transform of :
i) te'sint
. €OS2t—cos3t
iy ————
t
10. Find the inverse Laplace transform of :
s+2
(s+D*
i) cot’(s+1)
11. Solve the differential equation y"+y=sin3t, y(0)=y'(0)=0 by using Laplace transform.

12. Define Fourier Series for a function f(x). Obtain Fourier series for f(x)=x’; -n <x < 7.
13. Express f(x)=¢" as the half range Fourier Sine series in 0<x<].

14. Find the maximum and minimum values of the function z = 50x; + 80x» subject to: x; +
2x;< 32, 3% + 4%, < 84, x1x3 2 0; by graphical method.

15. Solve the following Linear Programming probiem using big M method:
Maximize P= 2x;+x;
Subject to : x;+x2< 10
Xtxp = 2
X1,%220

Fokok

[5]

[5]
[5]

{1+4]

[5]
[1+4]

5]

[1+4]
[2+3]

[2+3]
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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.

(b+c)* ¢? b2
1. Prove that: c? (c+ a)2 a2 |=2(ab+be+ ca)2 6
b_2 a> (a+ b)2

2. Prove that the necessary and sufficient condition for a square matrix A to possess an
inverse is that |A]=0.

-2 0 6
2 02
-1 03
-2 1 2

_ Find the rank of the matrix by reducing it to pormal form.

(93]

4. State any two properties of eigen values of a matrix. Obtain eigen values and eigen

-2 2 -3
vectors of the matrix 2 1 =
-1 -2 0

' B
5. Prove that the line integral j.?.d"f is independent of path joining any two points Aand B
.

in the region if and only i_rf j‘f?.d'f =0 for any simple closed curve C in the region.
C

: 213 213
6. State Green's Theorem and use it to find the area of the curve (-}i) + (%) =1.
: a

7. Use Gauss' divergence theorem  to evaluate [ Fids where
S

F= (2xy + z)-f + y23 ~(x+ By)ﬁ and S is the surface bounded by the plane 2x+3y+z=6,
x=0, y=0, z=0.

8. Verify Stoke's Theorem for the vector field F= (Zx - yﬁ - szj - yzzﬁ over the upper
half of the sphere x2+y2+22=1 bounded by its pr.ojection on xy-plane.

9. Find the Laplace transform of:
i) t’cosat

1-cosh(at)

1
) t

[5]

Bl

bl

[1+4]

(3]

[1+4]

(5]

(5]
[2+3]



10. Fmd the inverse Laplace transform of : [2:+3]

e ™ +])
s2 +2s42
. -12
i) tan  —
11. Solve the differential equation y"+3y+2y=e*, y(0)=y'(0)=0 by applying Laplace
transform. Bl
12. Find the Fourier Series of the tunction f(x)=lsin xl for-n<x<n. 5]

13.1f f(x) = Ix%® in (0,1), show that the half range sine serdes for f(x) is
2 ®
8 __L_é.sin(znﬂ)-’?‘—. [5]
x> ao(@n+1) ‘ 1 -

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

© 3x+y230, 4x+3y 2 60, x,y20 by graphical method. [51
15. Solve the following linear programming problem using big M method:
Maximize P=2x;+5x,
subject to : x1+2x5 <18
‘ 2X1+Xy2 21
X, X2 2 0. [10]

ek %k
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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* bi-1j=0 where azbzc; apply properties of determmant to show ab¢ = 1.

c ¢? -1

If A be an n x n matrix, prove that
Adj(A).A=A.(AdjA)= | A I where I is an n x n unit matrix.
Find the rank of the following matrix by reducing it into normal form:

3 1 4
0 5 8 o
—3 44 FAan
1 2 4 A N
, } 7
Find the modal matrix for the matrix AR R 7
2 1 1 A N4
A={-2 1 3 NI RS
2 1 -1

State and prove Green’s theorem in plane.

[3]

51

6. Find the total work done in moving the particle in a force field given by

9.

10.
11.

F Slny i+x(l+cos y) j over the circular path x? +y? =a2, z=0.

-> - - s
Evaluate _[ _{F ds where F=xi-yj+zkand s is the surface of the cylinder

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

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

Obtain Fourier series for f(x) = x> in the interval - 7 < x < .
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—at - e—bt

t

a) te’ sint b)

. Verify Stoke’s theorem for F x*+y%)i —2xy j taken round the rectangle bounded by

[5]

[5]
5]

[3]

[]

[5]
[5]
[5]

142+2]



12. Find the inverse Laplace transform of:

1

—_— b) tan™!
s?-55+6 )

w N

a) [2+5.42.5]

13. By using Laplace transform, solve the initial value problem:

V' +2y=1(1),y(0)=y (0)=0
Wherer(t)=1,0<t<1 : : :
= (), otherwise ! [51

14. Graphically maximize Z = 5x; + 3x, Subject to constraints
Xy +2x, <50 ‘ .
2%, +X, <40. ‘ [5]
X),,Xy 20 '

-15. Solve the following Linear Programming Problem by simple method:
Maximize : Z = 4x +3y

Subject to : 2x +3y < 6 “
X 2y <3 ' ?\
2y<5 :
2x+y<4 ‘ \
X,y 20. . [10]

Hogok



Examination Control Division | Programme | All (Except B.Arch,) | Pass Marks | 32
2075 Ashwin Year/Part (II/1 Time 3 hrs.

02 TRIBHUVAN UNIVERSITY - i@xam.

INSTITUTE OF ENGINEERING Level BE ’ Full Marks | 80

Subject: - Engineering Mathematics I1I (SH501)

LA R

Pt

J
“~ lq+r r+p p+q{=2b q y [5]
y+z zZ+X X+y e r 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 J, find the modal matrix and the corresponding diagonal matrix. [5]
B ~»
5. Prove that line integral J'A F.dr isindependent 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 Ic 'E’yxz —8y? )dx + (4y— 6xy)dﬂ where C is
) region bounded by y=x” and x=y>. 51
-~ -> - e T ] .
7. Evaluate J LF.n ds where F=6zi—4 j+yk and S is the region of the plane
2x +3y+6z=12 bounded in the first octant. A [5]
' ' > - 2 - 3 el -
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 f(x) =x-x” from x =-ntox == and deduce that
®_1 1,11 -
T E g E
10. Obtain the half range Fourier Sine Series for f(x) = n - x in the range 0 <x <m. [5]
11. State the conditions for existence of Laplace transform. Obtain the Laplace transform of:
() e*cos’2t (if) SOS2tcos3t [142+2]

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.

Define the determinant as a function and using its properties, Show that

b+c c+a a+bl ja p X

t



12.

13.

14,

15.

Find the inverse Laplace transform of:

1

- v s -1 S
(i) W(S—Z)(Szﬂ) (i) cot™ (S+1) |

Solve the following intial value problem by using Laplace transform:

y' +4y +3y=¢' , y(0)=0;y'(0)=2
Graphically maximize Z = 7x; + 10x;
Subject to constraints:
3%, +x, £9
X; +2x, <8
X1,X, 20.
Solve the following linear Programming Problem by simple method:

Maximize: Z=23x,; +5X,
Subject to:
3%, +2x, <18

x; 54, X, <6
X;,X, 20.

&k

[2.5+2.5]

[5]

5]

[10]
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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.

- Distinguish a matrix and a determinant. Use property of determinant to prove:

la+b+2c a b
' c b+c+2a b |=2(a+b+c)
c a c+a+2b

[\

.C'\

10.
11.

Prove that the necessary and sufficient condition for a square matrix to posses an inverse

is that it is non singular.

Find the rank of the matrix:

(1 0 -5 6
% _ % _19 1%; by reducing it to normal form.
4.-2 -4 8]

_ 4 3 1
State Cayley-Hamilton theorem and use it to find inverse of the matrix LQ 1 *2)
P 2 1

Find the work done by the force F =yz i+zx j+ xyg in displacement of a particle along
the straight segment C from point (1,1,1) to the point (3,3,2).

—
State  Gauss divergence - theorem and apply it to evaluate _”Fn ds, where

— - -

F=xi+y )+zk and 3 is the surface of the cube bounded by the planes x =0, x =
=0, y=a,z=0,z=a.

State and prove Green's theorem in plane.

Verify stokes theorem for the vector field E:(Zx—y) i—yz? —j:szk over the upper

half of the surface of x”+y* +2* =1 bounded by its projection the xy-plane.

Find the Fourier series to represent f(x)=x x> from -7 to 7.

Find the half range Fourier sine series for f(x)=e™in0<x<m.

Define Laplace: transform of a ﬁmcnon and state criteria of existence of a Laplace

[—cosZt
transform of a function. Find the Laplace transform of f (t)= €03

(]

[31

— 11+1+3
t [1+1+3]




it
'

. Find inverse Laplace transform of

! - (i1) tatl“l(l)
s{(s+2) ]

®

13. Solve the following initial value problem using Laplace transform:

y'Hy+H3y =0, y(0)=3, y'(0)=1
~ 14. Use simplex method to solve the following LPP:
Maximum z = 50x, +80x, |
Subject to,
X, +2x, €32
3x, +4%, <84
15. Graphically maximize

z=T7x,+10x,
Subject to,
3%, +%, <9
X, +2%x, <8
X, %, 20

[2+3]

[5]

[10]
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AV NN

umid

. Use properties of determinant to show o 5]

x! X’ —(y-2' yz
Y ¥ =(2=x) z=(x=y)(y-2)z-x)(x+y+2)(x} +y? +27)

z2 2P —(x-y)® «xy

2. Prove that every square matrix can be uniquely expressed as the sum of symmetric and a
skew symmetric matrix. [5]

3. Define eigen values and eigen vectors in terms of linear transformation with matrices as
operator. Find eigen vatues of the matrix. ' [2+3]

(-2 2 -3
12 1 -6
-1 =2 0

4. Testthe consistency of the system x+y+z=3, x + 2y+3z=4, 2x+3y+4z="Tby using
rank of matrix method and solve if consistent. [5]

- . -
If F is the gradient of some scalar point functions ¢ i.e F=V¢, prove that the line
integral is independent of the path joining any two points in the region and conversely. (5]

n

6. Evaluate f J; F.nds. where szy?~x2§+ (x fz)Iz and S is the region of the plane

2X+2y+2 =6 bounded in the first quadrant. (5]
l7. State and prove Green's theorem in plane. . 151
8. Apply Gauss' divergence theorem to evaluate J fs {(}f - yzﬁ— 2x2yT+ ZIZ]; ds, where S

is the surfacé of the cube Eounded by the planesx =0, x = a, y=0,y=a,z=0,z=a. (51
9. Expand f(x) = x sinx as a Fourier series in -7 < x < 7. ‘ [5]
10. Obtain half range cosine series for f{x) = x in the interval 0 < x < 7. ‘[5]
11. Find the Laplace transform of: _ - [3+2]

i) t*cosat |

smt

iy 200
t




12.

13.

14,

15.

State convolution theorem forsinverse Laplace transform and use it to find the inverse

Laplace transform of —; S 5
(S? +4)S2 +9)

[1+4]

Solve the following initial value problem by using Laplace transform: (51
y'+2y'-3y =sint, y(0)=y'(0)=0
Graphically maximize v | [5]
Z=7x,+10x,
Subject to constraints,
3x,+%,<9
X, +2x,<8
X,X,20 ‘
Solve the following FLPP by simplex method using duality of: ' [10]
Minimize Z = 20x+50y ‘
Subject to:

2x+5y =12

3x+7y 217

X,720
Hkk




01 TRIBHUVAN UNIVERSITY “Exam. - _
INSTITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | Programme All (Except B. Arch) Pass Marks §_32

x=0,x=a,y=0,y=a,z=0,z=a.

B S W
2072 Chaitra : Year/Part |1/ Time _ | 3brs. |
Subject: - Engineering Mathematics HI (SH501)
v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. :
v The figures in the margin indicate Full Marks.
v Assume suitable data if necéssary.
1. Use properties of determinants to prove: 51
a’+1 ba ca da
ab b+l 1 y s
ab b+l :b- db ) i ia?sbtect+d
ac be ¢+l de '
| ad bd cd  d¥+1
7 Show that every square matrix can be uniquely expressed as the sum of symmetric and
Skew-Symmetric matrices. a - [5]
3. Test the consistency of the system X+y+Z= 3,x+2y+3z=4and 2x +3y +4z=7and
solve completely if found consistent. ' [5]
__— | ; -2 2 -3}
4. State Cayley-Hamilton theorem and verify it for the matrix; A=} 2 1 -6 [1-+4]
: | -1 -2 0
5." Prove that " The line integral IF dr of a continuous function F defined in a region R is
mdependent of path C joining any two points in R if and only if there exists a smgie _‘
valued scalar function ¢ having first order partial derivatives such that F=V§ (51
6. State Green's theorem and use it to find the area of astroid x** + y*P =a?? (5]
7. Evaluate ”;Fn ds, where F=x"i+y’ 3)+ 2k and 's is the surface of the plane
x +y +z=1between the co-ordinate planes. " SN ’ 5]
8. Apply Gauss' divergence theorem to evaluate _[ j i*‘);; ds where
F=(x'~yz)i- 2x%y j+2k and 's' is the surface the cube bounded by the planes
[51



9. Find the Laplace transform of: _ - | [2+3}
i) tSin®3t ' '
... Sinlt
it}

10. Find the invérse Laplace transform of: : [2+3]

S
s2 ~3s5+2

i)
1
il
b sy
11. Apply Laplace transform to solve the differential equation: - : - [51
Cy'R2y+Sy =e” smt - x(0)=0,x'(0)= 1 | ' |
12 Find a Fourler series to represent f(x)=x-x" f.romx =—x to X =7. Hence show that

—~-+———4—¥+......;=¥— ' " :
12 722 32 42 ‘ [5]

i Develop f (x) = sm[ 7 ) in half range Cosine Series intherange 0 <x <L~ SR 51

14. Graphically maximize, : : [5]
Z=Tx, +10x, |
~ Subject to constraints,
3%, +x%, 29
X, +2X, <8
. %20,x,20 : ’

' 15. Solve the 1ollow1ng LPP using sunplex method. L o ©oey
Maximize: P = 50x, +80x, ) 5
Subject to: x, +2x, £32

‘ 3x, +4x, <84
X, 20,%,2 0
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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.
: a2 bc ac+c’ , ,
Use properties of determinants to prove: a’+ab b’ ac |=4a’b’c® [5]

ab b2+bc ¢

Prove that the necessary and sufficient condition for a square matrix A to posses an

inverse is that the matrix A should be non singular. (5]
_ 1 3 -21
o B! 1 1
Find the rank of the matrix [5]
2 0 -3 2
. 33 -33
by reducing it into normal form.
2 11 s
- Find the eigenvalues and eigenvectors of thematrix | 1 2 1 [4+1]
0 01
_Give an example showing importance of eigenvectors.
Show that E =(2x+2’ )?+ Z§+ (y+ ZXZ)IE is irrotational and find its scalar potential. 5]
State and prove Green's Theorem in plane ' [5]
Evaluate HF nds, where F =yz 1 +7X J+ xyk and S is the surface of the sphere
x2+y? +2” =1 in the first octant. | : | (5]
Evaluate j xydx+xy’dy by applymg stokes theorem where C is the square in xy—plane
with vertices (1,0), (-1,0), (0,1), (0,-1) : (5]
[2+3]

Find the Laplace transform of :
) te**sin3t
—t s ’
. nt
i) e si




-~ 10.

11.

12.

13.
14.

Find the inverse Laplace transform of : v : ‘ ' [2+3] .
. s+2
) 413
if) 1og(-s-fi)
s—a
Solve the following initial value problem using Laplace transform: [5]
X"+Hix'+4x =6e”', x(0)=-2, x'(0)=-8
Find the Fourier series representation of f(x)=|x| in [-, 7] : [5]
Obtain the half range Fourier Sine Series for the function f{(x) = x* in the interval (0, 3). [5]
Apply Graphical method to maximize, ‘ | ” [51°
'1Z'=5x1+3x’z'_ h | - - | -
~ Subject to the constraints:
X, +2x, <50
2%, +x, <40 .

. % 20, X, 20

15.

*Solve the following Linear Programming Problem by Simplex method: : [10]

. Maximize: Z=15x; +10x,

. Subject to: x, +3x, <10

2%, +%, <10
x,20,%x,20

Lo EkE
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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:

[ e ST R ey

Prove that every square matrix can uniquely. be expressed as the sum of a symmetric and.a
- skew symmetric matrix. : '

Test the consistency of the system
x~6y z=10, 2x-2y+3z=10, 3x-8y+2z= 20

a a* a’+bed
b b? b’+cda
¢ ¢ ¢’ +abd
d d* d°+abe

) And solve completely, if found consistent.

2 21

Find the eigen values and elgenvecters of the matrlx 1 3 14§
' 1 2 2)

Usmg the line integral, compute the workdone by the force

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

" when it moves once around a mrcle x?+yt=dz= 0

State and prove Green's Theorem in plane

Verify Stoke's theorem for F x*+y ) i— 2xy j taken around the rectangle bounded by the

linesx==+a, y=0,y=b..

‘Evaluate j JFn ds where F (2xy+z)1+y J (x+3v)Khy ‘Gauss divergence theorem;

-where S is

Find the Laplace transform of the followmg: o

a) te™cost

b) Sinhat.cost

(

surface of the plane 2x+2y+z=6 inthe first octant bounding the volume V.

[5]

(5]
{51

5]

5]

(5]

(5]

[5]

[2.5%2]



" 10. Find the inverse Laplace transform of :

1
S(S+1)

82
(8* +b* )

a)

b)

[2.5%2]

11. Solve the differential equation y”+2y +5y =¢e’ smt y(O) 0,y '(0)=1, by usmg Laplace

transform

12. Expand the function f(x) = x sin x as a Fourier series in the interval -m <X <.

13. Obtain half range sine series for 1he function f (x) x-x*for0<x<1.

14. Graphlcally maximize and minimize
S oz=9x+ 40y subjected to the constramts

y—xz LLy- XSS,ZSXSS

5. Solve the following Linear Prograinming Problem by Simplex method:

Maximize, P= 20x, - 5%
- Subjected to, 10x, — 2x, £5

2%, +5x2 <10 and xl,x2 20

sk

151
51
1]
5]

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

Attempt All questions.
The figures in the margin indicate Full Marks

Assume suitable data zf necessary.

(a+b)® ca be .
Provethat| ca .(b+c)®  ab |=2abc(a+ b+cy
be ab  (c+a)’

If A and B are two nor singular matrices, then prove that (AB)"' =B"A™"

Find the rank of the matrix:

' 1 -1 -2 -4

2 3 -1 -1

3 1 3 -2

6 3 0 -7

Find the eigen values and eigen vectors of the matrix.
-2 2 -3 |
2 1 -6
-1 -2 0

A

B—> = ’ )
Prove that the line integral .[\ Fdr isindependent of path joining any two points A and B

_ in the region R,Aif and only if, j'F.d r =0 for any simplé closed path Cin R.
. C ’ : .

- = ) - - - - ‘ Y : L .
. Evaluate ILFn ds where F=yzi+zx j+xyk where S is the surface of the sphere

x*+y?+z2=11in the first octant.
OR

Apply Stoke's theorem to evaluate f (x+y)dx+(z,x z)dy +(y+2z) dz where C is the

boundary of the triangle with vertices (2,0,0); (0,3,0) and (0,0,6).

State Green's theorem in plane and hence apply it to compute the area of the curve

213 213 2/3
X +y’=a .

[51
51

[l

651

B3]

B3]

5]



. R -> - - -3
- 8. Apply Gauss divergence theorem to evaluate HSFn ds where F=x"i+zj+yzk taken

» over the cube bounded by x =0,x=1,y=0,y=1,z=0,z=1. ' - [5]
9. Find the Laplace transform of the following: e s [2.5%2}
cos2t —cos3t ' : ‘ 1
a — |
t
b) sin 21; v .
10. Find the | inverse Laplace transtorm of the following: Lo S 3% B
2 s?=5s+6
b s+2
G2+ 4s +5)* |
11. Solve the mrual value problem by using Laplace transform: o [5]
xH2x"+5x =€ sint; x(0) =0, x'(0)=1 h | ; .
12, Obtam Founer Senes for the: function £(x) =x-x> -from - to m.and hence show that: - [5]
®_1 1.1 1,
| G 32 7 =
13.'Obtain the half range sine series for the function f(x)= x*in the interval (0,‘3), - B
14. Graphically maximize and minimize | B Lo 51

7= 5%, +3x, Subjected to constraints

| - 3x,+5%, <15
o :>x1-!-’2x2 10,x,,x,20

15. Use sunplex method to solve the Lmear Programmmg problem _ | - | '[10]

| Maximize  Z=15x,+10%, | ' | s

- Subjectto g +2x2 <10
%, +3x%, 210

and XX, 20

*okk
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NENENENY

—ry

His T SRt : ' 51
: | | 13 -2 1 |
LN ey ; . 11 1 1 ]
Find the rank of the following matrix by reducing normal form. , 0 3 2 [51
33 -3 3
| | 2 0 I
Find the eigen values and eigen vectors of the following matrix. | 0 2 —1 [5]
| | 00 2
B 7 S o
Prove that the line intergral fA Fdr is fndependent of the path joining any two points A
and B in a region if L Fd r =0 for any simple closed curve C in the region. _ [5]
A - e ey | » o -
Evaluate _U:Fn ds where F=x?i+y’ j+z’kand 8 is the finite plane x Ty +2 = 1
between the coordinate planes. : {51
OR ‘ o .
. - A - - = - : . it
Evaluate J.LF ads for F=yzi+zx j+xyk where S is the surface of sphere
 x?+y?+2% =1 in the first octant.
e A - e - :
Evaluate, ﬁ:l‘n ds for F=xi-y] +(z* =)k where S is the surface bounded by the
cylinder x* +y? =4 and the planes z = Dandz=1 ' v [5]
i

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 | o | ' 5
(b+c)? 2 a* v

b2 (c+a)? b7 =2abec(a+b+c)’
| c? ¢ (a+b)?

Prove that (A.B)T — BTAT where A is the matrix of size mxp and B is the matrix of size

%
&
%




8. Venfy the stoke’s theorem for F (2x - y) {-yz? 3 y- zk where S is the upper part of

- the sphere x4yt + z =a’Cisits bonndary

) 9.
) . , . - ' 25+3 : 53 .
10. Find the inverse Laplace transform of (a) — (®) —~
A s°+5s—-6 s -—a

11. Solve the Ioﬂo‘mng differential equatlon by using Lap;ace trangtorm
vy -2y =xy0=Ly0)=0
12, Obtain the Fourior series for f{x) =x" in thc interval -r <x <7 and hence prove that
> IR S S S =
x2 12 22 FTT 6 |
'13. Obtain half range sme sefies for f(x) = mﬁ-l %% in (0, 70)
i 14 ' Graphically minimize z=4x; + EXZ + X4 | |

Subject to %, + 2%, +4x; 212__

3% +2%, + %328 and x;,%,,%3; 20

"15. Minimize z=8x, +9% K
" Subjectto X, +3%x, =4

2x, +X, 25 with xl x2<_0

dkok

5]

[2.5x2]

[2.5x2]

(3]

5

5
51

[10]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. v
The figures in the margin indicate Full Marks

Assume suitable data if necessary.

(b+c)? b’ c?
Show that: a’ (c+ a)2 ¢t f[=2abc(a+b+ 0)3
a’ b? (a+ b)2

Prove that every square matnx can be umquely written as a sum of Hermitian and Skew-
Hermitian matrices. :

3-1 4
. L o 5 8
Find the rank of the matrix by changing it into normal form: 4 4
1 2 4
e 2 1 1
Fmd the eigen v}alue' and eigen vector of the matrix:| -2 1 3
| o 2 1 -1

[5]

)

(5]

(51

.?Using Green’s theorem, evaluate I(y3dx—x3dy)‘ where C is the boundary of the -

c
circlex? +y> =4.

. - ) Lyt T - ) .
Show that F(x,y,z) =Y i+ (Elxy2 +¢2) T+ 2ye?* k is conservative vector field and find

its scalar potentiat functlon

Find the surface integral HF n ds where F xi i+ y _] +z k and S is the upper half of the

sphere x* +y vzt =1,

: - ‘ - > - .
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? + y2 + 7% =4 and C is its boundary.
‘ ok
Evaluate usmg Gauss dlvergence theorem
j‘LF nds where F(x y,z)=x%y 1+ xy* }+2xyzk and S is the surface bounded by
the planes x =0,y =0,2=0 and x+2y+z =2
Find the Laplace transform of (1) sin 2t cosh 4t (ii) te* sin 4t .

(5]

5]

]




10. Using the Convolution theorem, find the inverse Laplace transform of ——5———-%8—————-- , | {51
o S : (s* +4)s“ +1)

11. Solve the following initial value problem using Laplace transform: - - - 15]
ydytdy =, y(0) =00,y (0)=2 - o

12. Obtain the half range Fourier sine series of f(x) =7 -x in the range 0<x <. A Y

13. Obtain the Fourier series of f(x) = ¢*in 0 <x <2x. R . 5]
14, Graphically maximum Z = 5% + 3x, subject to constraints o 5]

X, +2X, $50,2x; +x, £40 and %, 20,%x,20

15. Solve the following linear programmmg problem by simplex method constructmg the
duality: _ - . {10}
Minimize: P =21x1+50x2. ' LT :
Subject to 3x;+7xp 2 17
X HSx 2 12 :

x1.%22 0
wk




Examination Control Division | programme g” Sg}‘sﬁp‘t Pass Marks | 32
2070 Ashad Year /Part [ 1/1 .| Time 3 hrs.
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Subject: - Engineering Mathematics [I1 (SH501)

v

AN

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

Attempt AU questions.
The figures in the margin indicate Full Marks.
Assume suitable datq if necessary.

a b b b

a b a a 4
. Prove that: =—(b-a)

a a b a

b b - b a

Prove that every matrix A can uniquely be expressed as a sum of a symmetric and a skew
symmetric matrix. :

Test the consistency of the system x+y+z = 3, x+2y+3z = 4 and 2x+3y+4z = 7 and solve
if consistent.
| 2 -1 1]
Verify Cayley-Hamilton theorem for matrix A and find the inverseof | -1 2 -1 l
I -1.2 J
State and prove Green's theorem in the plane.
OR

: - - -
Verify Stroke's theorem for F=(x*+y?)i—2xy jtaken round the rectangle in the
Xy-plane bounded by x =0,x=a,y=0,y=b '

Find the work done in moving particle once round the circle x? +y? =9, z = Qunder the

- - ~ - -
force field F given by F=(Q2x-y+z)i+(x+y-2z2) j+(Bx -2y +42)k -

- - - - ) - -
Evaluate .[ J;F n ds where F=xyi-x° j+(x+z)k, s is the portion of the plane
2x+2y+z = 6 included in the first octant.

3 g 2 DO e a5
Show that J'_L (x*-yz)i-2x"y j+2k {n ds = Y where s is the surface of the cube

bounded by the planes x=0,x=a,y=0,y=a,z=0,z=a

{—-cost

Find the Laplace transform of (i) f(t)= (i) f(t)=te ™" sint

[51

[5]

1]

[5]

B3]

(]

5]



A . ! ey GF 2 .. 1
10. Find the inverse Laplace transform of (i) — () 5 [5]
s s°(s”+a%)
11. Using Laplace Transform to solve: y'+4y = sin t; y(0) = 0 = y'(0) [5]
12. Find a fourier series to represent f(x)=x—x> from x =-IIto x =II - 5]
13. Find a fourier series to represent f(x) = 2x —x” in the range (0,3) [5]
| OR
Express f(x) = x as a half range sine series in 0 <x <]
14. Use simplex method to, Maximize p = 15x;+10x; ' [7]
Subject to 2x; + x2 < 10
» X1 +3x, <10, X1, X220
15. Find the dual of following Linear programming problem and solve by simplex method [81
Minimize C=16x;+45x,
Subjectto  2x; + 5x3 2 50
X1 +3x,227, X1,X320
| OR

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

Maximize p = 2x; + X2
Subjectto  x;+x,<10
Xy tx22, _ X1, %220

koK
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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’—(b-c)’ be

a) te*sin3t

cosat —cosbt

b) :

Find the value of the determinant [b®  b* —(c—~ a)? ca 51 s
Ic2 ¢t —(a-b)’ ab|
Show that the matrix B® AB is Hermitian or skew-Hermittian according as A is Hermitian
and skew- Hermitian. [5]
| 6 1 3 8
. .14 2 6 -1 . .. .
Find the rank of the matrix 0 3 reducing this into the triangular form. [5]
16 4 12 15
1 02

“Obtain the characteristic equation of the matrix A = |0 2 1 jand verify that it is ;
: 12 0 3] -
- satisfied by A. o [5]

Evaluate LF.dr, whereF = (x—y)i+(x+y) ] along the closed curve C bounded by

y?=x and x* =y [5]"

) ‘ - = - - = -

Find the value of the normal surface integral .“an ds for F=xi-yj+(* -k,

where S is the surface bounded by the cylinder x” + y? = 4 between the planes Z =10 and

Z=1 [5]

' 2 2 2
Using Green's theorem, find the area of the astroid x3 +y3 =a’ [51
- - - - . -
Verify stoke's theorem for F =2y i+3x ] —z* k where S is the upper half of the sphere
xt+yl+2° =9 and C is its boundary. [5]
OR
Evaluate the volume intergral _Uij dv, where V is the region bounded by the surface
2 - - - - '
x=0,y=0,y=6,z=x,z=4and F=2xz1i-x j+yrk
Find the Laplace transforms of the following functions [2.5%2]



10. State and prove the second shifting theorem of the Laplace transform. [5]

11. Solve the following differential equation using Laplace transform. 5]
2

é—-+?—y—~2y =X given v =1,y(0)y=0

dx?  dx
12. Obtam the Fourier series for f(x) = x° in the interval -n < x < 7 and hence show that ,

1 1 n? :

Z 2 12 22 32 —— e ='“'é- [5}
13. Express f(x) = x as a half-range sine series m 0<x<2 ' 5]
14. Maximize Z = 4x;+5%; smbjeqt to constraints . ' ' [5]

2% + 5%, <25

6x1 + 5% <45
x;=0andx, 20
graphically '
15. Solve the following linear programming problem using the simplex method. .- [10]
Maximize P = 50x;+80x, ' '
_ Subjectto x;+2x; <32

3k +4x, <84
X1, %220

Hok g
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Examination Control Division ggf{’ g?; |
' Programme BMEZ BIE,,B. | Pass Marks | 32
: - AGRI. .
2068 Chaitra ’ 1 Year/Part | II/1 Time | 3 hirs.

Subject: - Engineering Mathemaitibs 11T (SH 501)

¥ Candidates are required to give thelr answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full My arks
v Assume suitable data if necessar}
1

a b c 2be —a’ 2 b’ ,

1. Provethat: b ¢ al =| ¢° 2ac—b? _ a?  |=(a® +b’ + ¢’ - 3ahc)’.
) - ¢ a b b? a’ 2ab —c?

(‘)/2. efine Hermition and Skew Hermition matrix. Show that every square matrix can be

S N

: ' =, ReaE = . S 2, .2
- 9. Evaluate ﬁF.nds where F=31+x j—yzk and s is the surface of the cylinder x™ +y~ =

' umquely expressed as the sum of a Hermition and a skew Hermition.

For what value of A the equationx +y +z=1, X + 4y + IOz =)} and X+ 2y + 42 =X
have a.solutlon? Solve them completely in each case.

L.

| 3 -4 4
4. Find the eigen values and eigen vectors of A=l -2 4|.

1 -1 3

. —> ) . - : — ~>
5. _Evaluate _fF dr, Where C: x* =y and y* =x and F=(x-y) i +(xty) j- i

. , -
: ;G/State and prove Green theorem in a plane. b
~ : L 27 - - . ’
7. Verify Guess divergence theotrem for F =x"i+3 j +yzk . Taken over the cube bounded
byx=0,x=1,y=0,y=1,z=0/z=1. ' O

7 ,}/ Find the Laplace transform of the given function (i) tsint (ii) cosat sinhat. ’g -

9 included in the first octant between the plzine z=0,z=4.

1 sl +a 1 '
10, Find the inverse Laplace iramf@rm ( e
/ e ke ®g G oErn O g( | ] v

-iclj, ’iw“ the f;:{}g_miéon using Lapﬁ.aca—; transform y" + 4y’ + 3y = t, >0 y(0)=0,y(@) =1

5]

(5]

15]

1)

[5]

[3]
[3]




13,
v

14,
" Subject to ‘ , :
D 2xp + xp £10, - q—1 S -

15,50

biain a Fourier series to represent the functxon f(x) = /x/ for - m £ x < n and hence

2 <
U R - : 3
deduce EB—_F+3—2+52 s '(,S o o [5]

Obtain the half Range Sine Series f(x) = & in 0<x<1.

or 2

Obtain the Fourier series for fix)=x—x% 2 where —1 <x<lasa Pouner series of period 2.

(5]

6lve the following byusmg the sxmplex method R _  o . - [7.5]

Maximize P=15x; + 10 x3,

Xy + 3%, <10,
X1, X2 20. . Ny
olve by using the dual method: ' o ' 3 | [7.5]
Minimize C = 21x; + 50x,, - L o ‘
Subject to 2x; + 5% 212, ‘ /;) 5
3%y + 7}{221 7,
X1, %3 20.

| | OR
Solve the following LPP by using the big M-method:
Maximize P = 2x; + X, ‘ '
Subject to
X1+ X2 <19,
—x; %222,
X1, X2 20.

®kk
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3/ Reduce to normal form and find the rank of the matrix:

Candidates are required to give their answr:rs in their own words as far as practicable.
Attempt AH guestions.

All questions carry equal marks.

Assume suitable data jf necessary.

Using the prépﬁr’cies of determinant pfovc:

—

2’ +1 ,ba  ~ca .da-
2 . ) :
. : d . 4
ab b+1 :b b =a’+b? 4ol +d>+1
ac be ¢+l . de :

ad bd cd  d*+1

Show that every square matnx can ‘be umquely EVprcssnd as thc sum of hennmm and a

skew-hermitian matrix. ;

T2 -2 06] - S " X
1 -1 0 3
1 -2 1 2

.

\/A/ Find the eigen values and eigne vectors of the matrix

N W
N

;./5, Find the Laplace transfonn-of:;. : S R
g j | ' 2t—cos3t
: hat sinat . \/b £os £l —eosot
\/a) cos n S ) -
6. Find the inverse Laplace transform of:
2 1 e 1ogs+1'
7~ s (s +a ) Lo s—1

\/étatc and prove the mtecral theorem ofthe Laplace transform.

S

Solve the following differential equanon using the Laplace transfor’n.,

y" +2y" —y ~2y=0 where y(0) = y'(0) = 0 and y"(0) =6



9. Finda TFourier series to represent X — x* from x =~7 to 7. Hence show that .

“*/791111

= — =ty +owe

2 28 3 4 ™

\)2/ Tind the angle between the normals to the surface xy

10 Express %) = x as a cosine & half Tan ge’éerres i 0‘< x~< 2

IJ,/Ihe acccleratmn of a movmcr pamcle _at a.ny tim‘e' 1

5’/ , - [ , -
, .ddtzf =12cos 2] — 3 sm 2’5_] +16tk. Fmd the Veloc1ty v and dlsplacement I'

t=0, v-—Oandr:—:Q

2 at the ‘pomts (1 4 2) and
(-3-3.3) . ‘ : -
13. Find the work done in movmg a pﬂmcle once round tha cu‘cle e + yz 9 z= D under the

force field F Ulvcnby F (2x y+7) 1-4~(x+y zz) 3+(3x 2y+4z)k‘
14//}3va1uatf= HF n ds where s is the uppm 51dc of tnanglc w1th Verucas (1 0 0), (0, »1 0),

(OOl)whereF (x - 23)1+(‘(+3}’+Z)J+(5k+}’)k

R -tl
13 State ern s theorem in 2 plane. Using Gmen 3 theorem ﬁnd thc a1ea of X 2 + },'2'3 = a

16.V anfy S1 oke’s: theorem for F (2x—) 1-VZ J y zk whcre 5 15 the upper pa;r‘c of ﬂle T
sphere X+ yz + 7% = a* and c is its boundary. : ‘ A .
OR

’

] C -t - aE o B Co ‘ : ) y )
Verify Gauss theorem for F=y1+xJ+2 k over the region bounded by x* -+ ylb= o,
Zﬂo_alﬂ‘nd@= ' ‘ . : e .

-~
-
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v\/ Candxdates are required to give theu- answars in thmr own words as far as practlcablc.
) v Attempt All questions., - 2

L V' All questions carry equal marks. .
v Assume suztable data zf necessa)y

. S e
¢ o

P C7 Fmd the value of thc cl&termmant w1thout expansmn

x a

las xc

TR o

te
a'‘a.

-] ‘N,m ®

‘;\a"a

@ Show that the neccssary and sufﬁment candltmn for i square matnx A to pOSSCo mvarse
s Lhat Als non—smgulaa: S SR L ' -

Pmd the Laplace transfor:ms of (1) t c

sm 3t (11) coshat sinat

\

Fmd the 1nverse Laplacc transform of (1) log

. "! .. LR
[ L v

o ZVS. Usmg Laplace transform solve tha cquatmn -
= (D +.5D + f)x = 5e! B
" given x(O) =2, x'(0) = 1




. B el TL LT LT .
. 14. Verify Stoke’s theorem for F =2y.i+3x j—2z% k where s is

. 10. Find the angle between the ~urfaces x* + yz + z? 9 and z = x + y’— 3 at the pomt{’j‘ by
(2,-1,2). . . : :

11. Find the work done in mownc' a pa;rtlcle once round the cm:le x° + y‘2 Z 0 linder the

,forcaﬁ-cldFmvenby ? ('7"£ y-*-z)1+(*<-x—y Z)_‘]+(3X 2y+4z)k

12, Prove that the line 1ntev'ra1 j]? d T is 1ndependent of the path Jommo any two pomts A

A

andBina region’t"u if and o'nly if _"F 4T r =O for any'simple clo’s‘ed c'm_'.i{e C J'Il-R.

13. Evaluate Hl" n ds Where F = Xy 1 ~x%? J+ (*c-f-z) k and § m the pomon cf the' plane

2‘4 + 2y +z=6included i in tha first octant
- oR | , R
*State and prove Green’s theorem in the plane. L e A

_ ‘the upper half of the sphere
% -x-y2 +»z_?=-9a;1d(;‘its boundary. B N S

. OR

...).

'Venfy gauss theorem for F y Pex j+z* X over the: regmn bou.ndsd by x* y2 *'az
‘z=0andz=h. .

. | 15 Obtam the h?lilrancre sine sencn: fore* in 0 <x< 1.

16, Find the Fourier series of the hmctton fx) = x (—-'n; <x< 7;) -
' ' ' ok ©
; 7{‘ e
. i . s 1.
' - 1




