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v Canﬂl dates are required to give their answers in their own words as far as practicable.
v Attempt All questions. '
V' The ficures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

abaa
abbb
bbba

aaba

=-(b-a). [5]

1. Applying properties of determinant, prove that

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

3. Find the rank of the augmented matrix and test the consistency of the system of linear
eguations x#9y-z = 27, x-8y+16z = 10, 2xty+15z = 37. Also find the solution if the

system is consistent. [5]

4. State Cayley-Hamilton theorem and use it to find the inverse of the matrix: (5]
=2 DN 3
2 =6
-1 -2 0

5. IfF= 3x2§-'zzf +x° sz + 2x3yzi\:, show that J Fdris independent of the path of integration.
C

Hence evaluate the integral on any path C from P: (0,0,0) to Q: (1,2,3). [3+2]
6. Eval atethe flux of F= (x + yz)f - 2xj + 2yzfc over thesurface of the plane 2x +y + 2z =6 lying >
in the first octant. [5]
7. State and prove the Green's theorem in plane. [5]
8. Staiesioke's theorem. Apply it to evaunate ” (Vx F) nds where F = (2x— y)i- yz ; y 27k,
S is the upper half surface of the sphere x* +y* +z> = & and C s its boundary. [1+4]
—at —bt

= 5]

9. Find the Laplace transform of: (i) Sinhat Cosbt (if) <

0. What do you mean by convolution of two functions f (t) and g(t)? Hence or otherwise

1 - 52 i
find the inverse Laplace transform of e [1+4]

11. Using laplace transform, solve the initial value problem:
y" + 2y + 2y =Ssinx, y(0)=y'(0)=0. [5]

12. Find the Fourier series to represent f(x) = x-x* from -x to 7 and deduce that: [5]

7> 9] 1 1 1_}
17 12092 32 42




13. Find half range sine as well as cosine series for f{(x) = * in (0,2).

14. Solve the following LPP by the simplex method:

Maximize, P = - x1+2x>
Subject to:
-Xp+ X =2
X1+ 3}5'.2 <i2
X — 4%, <4
Xi ZO, X2 >0
15. Solve the following LPP by Big-M, method:
Maximize, P = 2x;+5%2
Subject to:
X1+ 2}{2 <18
?.xl +X9 <21
X1 +x%x2210
x120,%x, 20

sk ok

(8]
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a-'-n)“ et be _
"ca (b +I_C)2 . .ab f=2abc (a+_b+'c')3
Ty e i =
bec _ ab _ (c +a) (s
‘Define Hermitian and Skew-Hermitian of a squaxc complex matrix. If A is any square o
matrix, prove that A + A* is Hermitian and A — A* is Skew — Hermman mafixe. . - - L S
Test the co-xsxstency—of the system by mainx ra.ulc method- and solve it comnlctely 1f
conmsistent: : : i - e
_x—"\—z 0, 2x+3y+z 10 JX y— 7z--1 '
‘ S SO 1 s :
}:L.d the eigenvalues of the matrix A=.{1 2 . 1 |anduse them to compuic
e 12 2 3 Ve ks det i
® ctgpnvaluss of A-1
Gﬂa.fmunantofA Lo i Bt S e T _ .
{'u')ecenvalues BEEdiA . L g 5 fRelEi=i
Evah__t.. _[ Fdr ﬁhere Fe= Smy1+x(1+cos )] and C is the c;.rcular path gwm bv 2E -
gaa—n - Aigtios e S ST
B Ty sy s oy b = o ’ L . 2
Evaluate ”F nds where F=yzi+zx j+xyk :where S is the surface. of the sphere
] 'xz_-{-yz-!-zz:l in the ﬁ;‘s‘toctént; iy e R T b f5
Apply Green’s Theorem in plane to compute the area of the curve | —| + 5 =1l
: e = : L E _
_- State  Gauss dnerﬂence thcorem in “veétor '"E:élculu_s_ Appl}" it to- ewaiuate__
: fl;[ }1—2); y_]+2L] nds where S deriote the surface. of the cube bounded by the
planesx=0,x= Y= Oy 8, Z= Oz R O : il 0 N . -[1+H4]
State L..e_c'xndmon_for exxstence property of Laplace, transfoml Find the Laplace :
: . " 1—cos?2 : , ;
. transform of: (2) 2t (b) L s - R R {1'1‘”‘“2}

" 10.
2 . Laplace transform of

didates are requued to give then' answers in their own words as far as pracncable

A :re'.r'"" All guestions. i
The figures in the margin rrdzcare F ull Bfar.(s

- Assume suitable data § f necessary

Use the Pn,pemes of detenmnarlt to show that. g

t -
State the convolution theorem for inverse Laplace -tr_ansform and use it to find the inverse
- s 2 I- o =2tk .
————————— : AL T _ 5]
(5-2 -:—1)(532 +4) ' : :




Sone the Im‘aal v alue problem by anplyjncv Laplace transform
¥ —10} +9y= St,y{O)—-ly(G) 2 i _ ' ’
1? Obra,n the Founer series of fix)=x i Xin-r<x<W
13. Express f(x) X asa half rangf: sme senes m{) <x < 3 '
" 14. Solve following LPP by thc Slmplex me’rhod

. Maximize, P = h;+X2 e
Subject: to: 2% +x, <16, -
. X156 s
ox =10
X}ZO x2>0

15. Solve fonomo LPP by the Dual Mcthod
. Minimize, C=21x/+ 50x2

Sub)ect to 22X +5x2>12
) 3K3+:x1> 17
x;20, X220
=i *hs

2 Bl

5]

i
]
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¥" Candidates are required to give their answers in their own words as far as practicable.
v' Attempt Al questions.
o I?*aﬁ;;o‘fz es in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
G0
I. Ifb b%? b3 —1|=0;wherea=b=c,apply the properties of determinants to show abe =1, [5]
ENes & —1
2. Define an orthogonal matrix. Prove that the product of two orthogonal matrices of the same order
is also o:ﬂnogor‘al (5]
B‘Ih;mfmﬂﬂxz[f ;Lthmenmmﬂmmﬁxmﬁﬁwcmmqmmﬁgdhgmﬁnmﬁh._ [5]
4. Stz Cayley-Hamilion theorem and verify the theorem for the square mafrix
s 7 )
A= [— 2 3}. - 5]
o Rl
5. Prove that “for any simple closed curve C, the line integral [ f F.df is independent of the path
Jjoining the points A and B in the region if and only if _[ Fdr=0. [5]
6. State Green’s theorem in the plane. Using Green’s theorem find the area of the hypocycloid
2/
\ /2 /3 -
0"+6 i
- 5 -
7z EumaeH}?nM mﬂ%msdwm%memmwmﬂWMeF K1~y}¢& ~Dkznd&s
the cylinder formed by the surfaces x* +y =4,z=0,z=1. [5]
8. Verify Stoke’s theorem for F = (x2 — ¥2)T + 2xyj taken over the rectangular bounded by the lines
x=0,x=a,y=0,y=b. [5]
9. Define place transform of f{t). Find the Laplace transform of:
a) te cosht b) §il£§£l§£ | [1+1.5+2.5]
10. Find the inverse Laplace transform of:
S 1
2) logs Y tHEm [2.542.5]
11. Solve the initial value problem y” + 4y’ + 3y=0,y(0)=3, Y '(0) = 1 by using Laplace transform. [5]
12. Find the Fourier series of f{x) =2x - x* in (0, 2). [5]
11Ckmmﬂwhﬂfmmpamemnﬂﬁrﬂm=e1n0<x{1. _ [5]
14. Use Simplex method to solve following LPP: [7]
" Maximize, P= 50x, + 80x,
SL'J]'*:ZI o X+ 7){; =372
3x;+4dx,< 84
X, X2 0
15. Solve the following LPP by using big M method: [8]

Maximize, P=2x + ¥
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Candidates are required to give their answers in their own words as far as pxactlcabie

rm»zpe‘ All questions,
The figures in the margin indicate Fult Marks,
Assume suitable data if necessary. . : :
bt 2ab -2b
Prove that 2ab 1—a2+b> 2a = (1+az + b2j3 by using the properties
| 2o ~2a  1-a®-b|
of determinants. {51
Prove that every square complex mafrix can uniquely be expressed as a sum of a
Hermitian and a skew-Hermitian matrix. ' [5]
[1 0 -5 6
=D RS :
Reduce the matnix | _ 5 gy into normal form and hence find its rank. [5]
5 -2 -9 1
= i e R
2808}
Find the eigen values and eigen vectors of the matrix |0 2 —1| and also fud its modal
0 0 2
mairix. y ]
. . > - =
HEE =37 v> itx z" ,-1-2}; wk show that [F dr is independent of the path of
mtegration. Hence evaluate the integral on any path C from (0,0,0)to (1, 2, 3). [5]
Verifv Green’s Theorem in plane for j [x—-y)dx+ (x +y) dy] where ¢ is the boundary of
C
the region enclosed by vz =x and x2 = =¥ {5]
- = =5 oo o
Evaluate ” F.nds where F 4% 1-2y2 ] +7% k taken over the region bounded by
the cylinder x2 + y =4 and the planesz=0, z=3. [5]
_ - = -
Evaluate l. F.d r, where c is the rectangle bounded by the lines x =*+a,y=0,y=nand
~C

- — — :
F=(x"+y?)i-2xy j. | [5]
State the condition for existence of Laplace transform. Obtain the Laplace transform of:

3 : cosat—cosbt e

= s [1+1.5+2.5]

a) Cos’2t e S
i



10. Find the im.!ersé Laplace transform of:

i —2s
- s+3 > b) ez [2+3]
(s=+6s+13) (s+D(s“ +25+2)
11. Solve the differential equaﬁon" y"+2y'-3y =sint under the conditions y(0) =y’ (0)=0 by
using Laplace transform. . [51
12. Obtain the Fourier series to represent the function f(x) =¢* for-n<x <7 [51
13. Obtain the half range cosine series for the function f(x) = xsinx in the interval (0, 7). (5]

14. Use Simplex method to solve following LPP:
Maximize, P =30x; + X3
Subject to : 2x; + %< 10
x; 3% L 10 .
x,.%=0 o L/l
15. Use Big M method to solve following LPP:
i6. Mjnimize, Z=4%;+ 2X3
Subjectto: 3x; + X227
~X;-% <-21
X1+ 2% =30
X1, X220 (8]
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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)” c? b2
1. Prove that: c? (c+ 3)2 a2 |=2(ab+bc+ cat)’2 . (5]
b2 a2 (a+b)
Prove that the necessary and sufficient condition for a square matrix A to possess an
inverse is that |A]=0. [5]
- {2 -2 086
I I I : . 4 2082 T ol
Find therank of thematrix |4 _1 ¢ 3 by reducing 1t to normal form. [5]
1 =21 2
State any two properties of eigen values of 2 matrix. Obtain eigen values and eigen
=2 2 i . :
vectorsofthematrix | 2 1 = 6 : [1+4]
- -1 -2 0
B
Prove that the line integral jF.df is independent of path joining any two points Aand B
o 3
in the region if and only if If‘.df =0 for any simple closed curve C in the region. [5]

C

2/3
X] =1. [1+4]

: 273
- X
State Green's Theorem and use it to find the area of the curve [~—] + (b
_ _ : 2

evaluate J Fnds where

5

e  Gauss' - divergence  theorem to

% end S is the surface bounded by the plane 2x+3y+z=6,

- P - e : 2—: - "

F={2X) -.—z)m—y 3-(x+_1)-)

=) wi— == <7

x=0, 0, z=0 (5]

anife Sigke's Ti em for the vector fi 1d T_.(n N SR e & over the upper

Verniy oloxKes heorem Tor the vecior neic ©'= 2Xx—-yJji—Yz j—y~-zk over the upper

halfof sded by its projection on Xy-plane. [5]
[2+3]




]

12.

. Find the inverse Laplace transform of :

e st
e ——
s“+2s+2
” <
ii} tan e
s

Solve the differential equation y"+3y+2y=¢, y(0)=y'(0}=0 by applying Laplace
transform.

Find the Fourier Series of the function f(x)=[sinx| for-n<x < 7.

I fx) = Ixx* in (0,1), show that the half range sine sedes for f(x) is
S : X

- Z-———3 sin(2a +1)—.

T n=0 (211'1‘1} i

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

3x+y>30, 4x+3y 2 60, x,y=0 by graphical method.

. Solve the following linear programming problem using big M method:

Maximize P=2x;+5x;

subject to : x1+2x5 <18
?’Xl +Xg 2 21
X1:X2 = 0 .

k%

[243]

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

v
v'  Antempt All questions.
v' The figures in the margin indicate Full Marks,
v Assume suitable data if necessary.
: ia a’ a: -1
. b b~ b’ -1=0, where a=b#c show that abc=].
c et ¢’ -1

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

unif matrix having same order as A.
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

[

Lad

1 0 -1
4. State Cayley-Hemilton Thorem and verify it for the matrix A=|1 2 1
2y 23

A vector field is given by F =sinyi +x(I +cos y)j. Evaluate the line integral f?.df over

c

Lh

the circular path c given by x*+y’=a?, z=0.
-6. State and prove Green's Theorem in plane.
Evaluate Hs Fids for F=yzi +2zxj+xyk where S is the surface of the sphere

:4°

X +y°+7°=1 in the first octant.

8. State Stoke's theorem. Evaluate .§ (xydx +xy’dy) by Stoke's theorem taking ¢ fo be 2

sguare in the xy-plane with vertices (1,0),(-1,0),(0,1) and (0,-1).
9. Find the Laplace transform of :
i) te'sint
... Cos2t—cos3t
) —
t -
10. Find the inverse Laplace transform of :
3 S+2
7 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>; -t <x <=

13. Express f{x)=¢" as the half range Fourier Sine series in 0<x<].

4. Find the maximum and minimum values of the function z = 50x; + 80x, subject to: x; +
" 2x%5 <32, 3x) + 4% < 84, x1x2 2 0; by graphical method.

. Solve the following Linear Programming probiem using big M method:
Maximize P= 2X1tXs

Subject fo: x;+x;< 10
X3 +tXy > 2

[1+4]

[2+3]

[2+3]
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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 necessary.
1. Define the determinant as a function and using its properties. Show that
b+c c+a a+bl |a p X
— lq+r r+p p+qg{=2b q Y [5]
y+z z+X X+y| [c T 2z
2. If A and B are orthogonal matrices of same order, prove that the product AB is also
orthogonal. {51
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]
p—> - :
5. Prove that line integral JA Fdr isindependent of path joining any two points A and B in
- -
the region if and only if ch dr =0 for any simple closed curve C in the region. [5]
6. Verify Green’s theorem in the plane for ICK':’:XZ —8y" )dx +(dy- 6xy)d)] where C is
region bounded by y=x” and x=y’. [5]
- > -~ - - - . 4
7. Evaluate HSF nds where F=6zi—4j+yk and S is the region of the plane
2x +3y +6z =12 bounded in the first octant. e [5]
A - = - - 5 — -
8. Evaluate using Gauss divergence theorem, HSF .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 =n and deduce that
w b —
S R vy e
10. Obtain the half range Fourier Sine Series for f(x) =7 - x in the range 0 <x <. [s]
11. State the conditions for existence of Laplace transform. Obtain the Laplace transform of:
@ el @ [14242]




12. Find the inverse Laplace transform of:

I

_— i) cot™'(S+1
SO D (ii) cot” (S+1)

®

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

y'+4y +3y=¢' , y(0)=0;y'(0)=2
14. Graphically maximize Z = 7x; + 10x;

Subject to constraints:
3x,+%x, 59
X;+2x, <8

X% 20,

15. Solve the following linear Programming Problem by simple method:

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

x; <4, X, £6
XXy 20.

Rk

[2.54+2.51

B3]

(5]

[10]
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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 necessary.
g 80 a’-)
1. Ifb b* B -1=0 where a# b # c; apply properties of determmant to show abc = 1. [5]
2
B g o=
2. If Abe an n x n matrix, prove that
Adj(A).A=A.(AdjA)= | A|Iwhere I'is an n x n unit matrix. 5]
3. Find the rank of the following matrix by reducing it into normal form:
3 -1 4
0 5 8
e 5
-3 4 4 ]
1 2 4
4. Find the modal matrix for the matrix
2 114
A=|-2 1 3 [5]
21 =3
5. State and prove Green’s theorem in plane. [5]
6. Find the total work done in moving the particle in a force field given by
F =Siny 1+x(1+cosy) J over the circular path x> +y? =a2, z=0. [5]
- >
7. Evaluate I LF .d s where F =xi-yj+zkand s is the surface of the cylinder
x*+y?=a?,0<z<b. [5]
3 5 2P -
8. Verify Stoke’s theorem for F = (x” +y”) i-2xy j taken round the rectangle bounded by
the lines x=*a,y =0,y =b. [5]
9. Obtain Fourier series for f(x) = x in the interval - 1 < X<T. [5]
10. Express f(x) = e* as a half range Fourier Cosine Series in 0 <x < 1. [5]
11. State existence theorem for Laplace Transform. Obtain the Laplace transform of
: -at __-bt
a) te’ sint b 14242]




12. Find the inverse Laplace transform of:

a) L

2
—_— b) tan1Z
s?—5s+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

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

* %k kS

[2+5:42 5]

(51

[5]

[10]
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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 necessary.
1. Use properties of determinant to show [5]
K X -(y-2)? yz
v’ ¥ -(z-x) z|=(x-yNy-2)z-x)(x+y+2)(x’+y’ +2°)
2 Z2-(x-y)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 values of the matrix. [2+3]
-2 2 -3
2 -1 =6
-1 -2 0
4. Test the consistency of the system x+y+z=3, x+2y+3z=4, 2x+3y+4z="7by using
rank of matrix method and solve if consistent. [5]
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. 51
6. Evaluate “;Fn ds. where Fe Xy —i>— x’ —j)+ (x+ z)I_(: and S is the region of the plane
2x+2y+z =6 bounded in the first quadrant. [5]
7. State and prove Green's theorem in plane. [5]
8. Apply Gauss' divergence theorem to evaluate _”[(xz - yz)?- 2x%y _j)+ 212}1—1) ds, where S
is the surface of the cube bounded by the planes x =0,x=a,y=0,y=a,z=0,z=a. [5]
9. Expand f(x) = x sinx as a Fourier series in -t <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]




12.

150

14,

15,

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

S

Laplace transform of ————>—
(S*+4)S°+9)

Solve the following initial value problem by using Laplace transform:

y"+2y'-3y=sint, y(0)=y'(0)=0
Graphically maximize
Z=7x,+10x,
Subject to constraints,
3x 19
X, +25,=8
X, X, 20
Solve the following LPP by simplex method using duality of:
Minimize Z = 20x+50y
Subject to:
2x+5y=>12
3x+7y 217
X,y2>0

k%%

[1+4]

(5]

[5]

[10]
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2073 Shrawan Year/Part  1I/1 Time 3 hrs.
Subject: - Engineering Mathematics 11 (SH501)
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’ be  ac+c?
Use properties of determinants to prove: ja’ +ab b’ ac |=4a’b’c’ [5]
ab b 4be ¢
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]
=8 =7} :
: = L 1: 3
Find the rank of the matrix [5]
Y =5 2
3 3 =3 3
by reducing it into normal form.
217
Find the eigenvalues and eigenvectors of the matrix | 1 2 1 [4+1]
0 01
Give an example showing importance of eigenvectors.
Show that E =(2x+2?)i+Z j+(y+2xz)K isirrotational and find its scalar potential. [5]
State and prove Green's Theorem in plane. [5]
- > - - — — "
Evaluate ”Fn ds, where F=yzi+zx j+xyk and S is the surface of the sphere
x? +y? +2z* =1 in the first octant. [5]
Evaluate .[ xydx+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]
Find the Laplace transform of : [2+3]

i) te’sin3t

ii)

e 'sint




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

s+2
s? —4s+13

ii) 1og(s—+—aj
S—a

11. Solve the following initial value problem using Laplace transform: [5]

x'"Hx'+4x =6e”", x(0)=-2, x'(0)=-8

)

12. Find the Fourier series representation of f(x) = |x| in [-7, 7] [5]
13. Obtain the half range Fourier Sine Series for the function f(x) = x* in the interval (0, 3): [5]
14. Apply Graphical method to maximize, [5]
Z=5%-3%;
Subject to the constraints:
X, +2x, <50
2X, +x, <40
x, 20, %, =0
15. Solve the following Linear Programming Problem by Simplex method: [10]
Maximize: Z =15x, +10x,
Subject to: x, +3x, <10
2x, +%, 510
X, 20, 26,20

kxk




Examination Control Division ; Programme  All (Except B. Arch) Pass Marks : 32

61 TRIBHUVAN UNIVERSITY Exam. eg

INSTITUTE OF ENGINEERING Level BE Full Marks © 80

2072 Chaitra  Year/Part  11/1 | Time 3 hrs.

Subject: - Engineering Mathematics IIT (SH501)
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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 b db

" =l+a?+b?+c? +4d?
ac bc e +1 de

| ad bd cd d?+1

Show that every square matrix can be uniquely ekpressed as the sum of symmetric and

Skew-Symmetric matrices. [5]
Test the consistency of the system x+y+z=3,x+2y+3z=4and2x+3y+4z=7and
solve completely if found consistent. (5]
( =% 2 =3
State Cayley-Hamilton theorem and verify it for the matrix; A=} 2 1 - 6J [1+4]
-1 -2 0

- -
Prove that " The line integral j Fdr of a continuous function F defined in a region R is

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 E =V'. [5]

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

=3

Evaluate j_[Fn ds, where F=x"i+y’j+z’k and 's' is the surface of the plane

X Ty +z=1 between the co-ordinate planes. [5]

Apply Gauss' divergence theorem to evaluate j iF.n ds where

F=(x’-yz)i-2x’y j+ 2k and 's' is the surface the cube bounded by the planes
x=0,x=a,y=0,y=a,z=0,z:a. [5]




9. Find the Laplace transform of:

i) tSin’3t
i) Sin2t
t

10. Find the inverse Laplace transform of:

’ 1
Ui
s 1

i) —o

Y Ser1y

11. Apply Laplace transform to solve the differential equation:
y'+2y'+5y =e 'sint, x(0)=0,x'(0)=1
12. Find a Fourier series to represent f(x)=x~ x? fromx=-= to x =7. Hence show that

11 e T
S F e =

X

13. Develop f(x) = sin[——l—j in half range Cosine Series in the range 0 <x < L

14. Graphically maximize,
Z=7% +10z,
Subject to constraints,
IX, %, 29
X, +2x, <8
x, 2 0,%, 20
15. Solve the following LPP using simplex method.
Maximize: P = 50x, +80x,
Subject to: X, +2x, <32
3x, +4x, <84
5 a0.x, 20

% %k

[243]

[2+3]

(3]

(5]

[5]

151

[10]
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Candidates are required to give their answers in their own wqrds 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’+bcd
b b®> b’+cda
c? ¢ +abd

d? d®+abc

— e e
(¢]

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

Test the consistency of the system: ' 51
x—-6y-z=10, 2x-2y+3z=10, 3x-8y+2z=20

And solve completely, if found consistent.

_ 2 21

Find the eigen values and eigenvecters of the matrixj1 3 1. 5]
' 1 2 2

Using the line integral, compute the workdone by the force _ [5]

E:(Zx —y+22)?+ (x+y—z)}+(3x—2y—52)i€
" when it moves once around a circle x2 + y=4z=0
State and prove Green's Theorem in plane. [5]
Verify Stoke's theorem for F x*+y ) 1-—-2xy j taken around the rectangle bounded by the
linesx=1+a,y=0,y=b. _ [51
Evaluate f _[F.n d’; where F =(2xy+2z) —i’+ y? 3— (x+ 3y)IZ by Gauss divergence théorem;
where S is surface of the plane 2x +2y +2=6 in the first octant bounding the volume V. (5]
Find the Laplace transform of the following: ' [2.5%2]

a) te ' cost ’

- b) Sinhat.cost




10. Find the inverse Laplace transform of :
. ,
SS+1)
S2
) T

a)

. transform.

)l(l. Solve the differential equation y'+2y'+5y=e'sint,y(0)=0,y'(0)=1, by using Laplace

3

. Expand the function f{(x) = sin x as a Fourier series in the interval -n <x <.

_>x_13. Obtain half range sine series for the function f(x)=x- xfor0<x<1.
| 14. cmphically maximize and minimize
z = 9x + 40y subjected to the constraints
y—-x2 l,y-x<3,2<x<5
15. Solve t};e fdllovw'ng Linear Programming Problem by Simplex method:
Maximize, P =20x, -5x, |
Subjected to, 10x, -2x, <5

2x, +5%, <10and x,,iz 20

k% %k

e

[2.5%2]

[5]
[5]
(51
B3]

[10]
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INSTITUTE OF ENGINEERING Level BE ! Fu 2 rks L
Examination Control Division | Programme | All (Except B.Arch) Pe_lss ar -
2070 Chaitra Year/Part [ II/1 : Time i 3 hrs.

Subject: - Mathematics II1 (SH501)

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

v' Antempt All questions.
V' The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

1. Using the properties of determinant prove

(b+c)®>  a’ a’
b? (c+a)2 b? =2abc(a+b+c)3
I c? c? (a+b)?
2. Prove that (AB)" = BTA" where A is the matrix of size mxp and B is the matrix of size
pxn
1 3 -2 1
. . . . I 1 1
3. Find the rank of the following matrix by reducing normal form. 20 -3 2
13 3 -3 3
[2 0 1]
4. Find the eigen values and eigen vectors of the following matrix. [0 2 -]
00 2

. . B—D -+ . -
5. Prove that the line intergral fA Fdr is independent of the path joining any two points A

. . . - -
and B in a region if J; Fd r =0 for any simple closed curve C jp the region.
- A - - - .~
6. Evaluate JIF.n ds where F=x?i+y? j+22K and S is the finite plane x + y+z
between the coordinate planes, :
OR

Evaluate ﬂ;F.nds for F=yzi+zx Jjtxyk where § is the surface of sphere

X +y2 422 =1 in the first octant,

. 7 - A - - - -
| Evaluate, f IF.nds for F=x I-yj+(z? =1k where § ig the surface bounded by the

cylinder x* + y? = 4 and the Planesz=0and z =

5]

6]

=<y

[51




8. Verify the stoke’s theorem for F =(2x-y)i —y22 j- yzzE where S is the upper part of

the sphere x? +y? +z2 =a®C is its boundary.

1

9. Find the Laplace transform of (a) t*sinzt and (b) I-e
t

2s+3 s3

(®)

s?+55-6 st—at

10. Find the ir‘lverse Laplace transform of (a)

11. Solve the following differential equation by using Laplace transform
Yy +y -2y =x,y(0)=1,y'(0) =0

12. Obtain the Fourior series for f(x) = x” in the interval -n <x < 7 and hence prove that

ylol,l.l _~
x2 1222 3T 6

13. Obtain half range sine series for f(x) = nx- x%in (0, 7)
14. Graphically minimize z=4x, +3X; +X;
Subject to X, +2x, +4x3 212
3x, +2x, +X3 28 and X;,X;,X3 20
15. Minimize z =8x; +9%,
Subjeét to X, +3x, 24

2x, +X, 25 with x;,x, 20

*%*

(3]

[2.5%2]

[2.5x2]

&)

(5]

(3]
(3]

[10]
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Level | BE L Full Marks | 80-
'Program'n_le All Eocpr 8. Arch) Pass Marks | 32
Year/Parf 7T Time 3 hrs.

Sub]ect Engmeermg Mathemaﬁcs 111 (SH 501)

Attempt AUl questions.

SN

Assume suitable data if necessary.

* 1, Find the vaiue of the 'determinaﬁp :

4

1 a

) 1 b

1 c

S d

- a skew-symmetric matnces. . .
1 3.-21
e o "1

3¢ Find the rank of matrix: ’
. ) : 2 -3 2
3 3

3--3

4. Verify Cayley-flamiltan theorem for the matix: | 4
o _ l

N

The figures in the margin indicate Full Marks

a2 a¥+bed

b2 b’+cdal

¢z ¢ +dab

'd? d3+abe

“reducing to echelon form.

NN W

t

6. If L[t:(t)]—F(s), then prove that L{f (D1=SF(s)-f0).

U Use Laplace transform to solve: x"+2x'+5x—e sint given x(O)—O x'(O)—

[

9. Obtam half- range sine series for €* in O, 1). _
\}0/ Maximize z—2x|+3xz subject to constraints x;—xzﬁ. x1+xz>4 and x;, x>0 graphmally
11. Solve the linear programming problems by simplex method constructmg the duallty

Mxmm1ze Z =3x;12xy
- Subject to 2x;+4x,>10
4x+2%2210

X224 and x,, X220

Ay

[ VS BN |

A . . o . ) a‘ _
"+ S, Find the Laplace transforms of: (a) te"'sint (b) ———— cos6t

. 8. Obtam the Fourier series for f(x)=x in the 1nterval —M<XLT.

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

Prove that every square matrix can be umquely expressed as the sum of a symmetnc and .

5

[5]

(5]

[5]

[5]

[5]
51
[5]
(5]

[10]



12 Prove that F (2x2° +6y)1 +(6x—2yz) ] +(3xzzz—y2)k is conservauve vector field and

find its scalar potential functlon

7 57 - s .
13. Evaluate fLFﬁds where F =x?i+y? j+z°k and S is the finite plane x+y+z=l

between the co-ordinate planes.

2/3 2/3

14. Usihg Green’s theorem, find the area of the hypocycloid 3(—273—+%7/3--'= 1.

B - > s 5 5 : 2 -
15. Evaluate HSF.n ds where F =2x i+3y j+4zk and S is the surface of sphere x’+y*+z =1

by Gauss divergence theorem.
"OR

-

Verify Stoke’s theorem for F 2y i +3x j-z k where S is the upper half of the sphere
2+)f2+22-9 and ‘Cisits boundary

| kokk

A2

(51

5]

B3]

(5]

51



02 TRIBHUVAN UNIVERSITY Exam. !
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | programme g&(rfl’]‘)cept Pass Marks | 32
2069 Chaitra Year/Part {1I/1 Time 3 hrs.

Subject: - Engineering Mathematics III (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 necessary.

o

a? a’—(b-c)? be

., Find the value of the determinant b2 b’-(c-a)’ ca

¢z c?-(a-b)? ab

[3]

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 103 9 reducing this into the triangular form. [5]
16 4 12 15
1 0 2
Obtain the characteristic equation of the matrix A = [0 2 1 }and verify that it is
2 03
satisfied by A. [5]
Evaluate _LF .dr, whereF =(x-y)i+(x+y)j along the closed curve C bounded by
y?=x and x> =Yy [5]
. - > - - - 2 -
Find the value of the normal surface integral J-LF.nds for F=xi-yj+(z° -1k,
where S is the surface bounded by the cylinder x? +y* = 4 between the planes Z = 0 and
Z=1. [5]
2 2 2
Using Green's theorem, find the area of the astroid x3 +y3? =a?3 [51
- - - -
Verify stoke's theorem for F =2y i+3x j—z* k where S is the upper half of the sphere
x? +y? +2z% =9and C is its boundary. [5]
OR
Evaluate the volume intergral ” LF dv, where V is the region bounded by the surface
2 - - - )7 '
x=0,y=0,y=6,z=x"z=4and F=2xzi-x j+y“ k
Find the Laplace transforms of the following functions [2.5%2]
a) te™ sin3t

cos at —cosbt

b
) t .



10.
11.

12.

13.
14.

15.

State and prove the second shifting theorem of the Laplace transform.

Solve the following differential equation using Laplace transform.

d’y dy .
—=+-—=-2y=x giveny(0)=1, y'(0)=0
ax? " ax y=x given y(0) =1, y'(0)
Obtain the Fourier series for f(x) = x° in the interval -n < x < = and hence show that
Z_l___l_+_1__+i+ _r -
n? 12 27 3 7T 6

Express f(x) = x as a half-range sine series in 0 <x <2

Maximize Z = 4x;+5x; subject to constraints

2x) + 5%, <25 w
6)):4-5))2345 ux ﬁj E)'P)‘)

x120and x>0

graphically /6

Solve the following linear programming problem using the simplex method.
Maximize P = 50x;+80x,
Subjectto x;+2x, <32
3x; +4x, < 84
X1, X220

* %k

e 5 S A 3 K

]

- [5]

(5]

(51
(5]

[10]



INSTITUTE OF ENGINEERING | Level BE Full Marks | 80
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02 " TRIBHUVAN UNIVERSITY . Exam.

Subject: - Engmeenng Mathematlcs III (SH 501)

RNENENRY

10. Fmd the inverse Laplace transform (a)

Candldates are required to give their answers in thexr own words as far as practncable
Attempt All questions.

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

2bc—a?  ¢? b2

a b c
. Provethat: b ¢ a| =| c? 2ac-b*  a’ |=(a’ +b® + c*—3abc)?.
c a b b? a’ _ 2ab-c? '

Def ine Hermition and Skew Hermition matrix. Show that every square matrix can be

- uniquely expressed as the sum of a Henmtlon and a skew Hermition.

 For what value of A the’ equation X +y+z=1,x+4y+ lOz—)L2 andx+2y+4z~ A
have a solution? Solve them complctely in each case.

3 4 4

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

I -1 3.

State and prove Green theorem in a plane.

Verify Guess divergence _theorem for F =x¥i+3 j+yz K. Taken over the cube bounded

byx=0,x=1,y=0,y=1,2=0,z=1. -
Find the Laplace transform of the given function (i) t*sint (ii) coset sinhat. -

Evaluate ﬂF nds where' F 3 i+x j yzk and s is the surface of the cylmder x>+ y?

9 mcluded in the first octant between the plane z=0,z=

' 1 s2+52.
G-DE+ 5 © log( 52 ]

. Sy :
1L Solve the equatlon usmg Laplace transform y”‘—!— 4yl +3y=t,t>0 y(O) 0,y (O) =1.

g

[5]

(3]

5]

[5]
151




12. Obtain a Fourier sericé to represent the function f(x) = /x/ for — n £ x < n and hence _ .
B . 2 . - 4 -
) I 1 1 - . C :
deducg —=F+3—2+_5—2-+ ..... . . : [5]
13. Obtain the half Range Sine Series f(x) = ex in 0<x<l. . | S b
L | a OR R
"' Obtain the Fourier series for f(x) = x — x” where ~1 <x <l as a Fourier series of period 2.
14. Solve the following by using the simplex method: o - . [7‘.5]
" Maximize P = 15x%; + 10 x3, ‘ : . "
Subject to ' :

2x; + %2 £10, _ )

x1 + 3x; <10, . a -

X1, X2 20. A B
15. Solve by using the dual method: : ' - [7.5]
| ' Minimize C = 21x, + 50X,
' ~ Subject to 2x; + 5x2 12,
I +7x <17, .
X1, X2 >0.- )

OR

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

Maximize P = 2x; + x2,
Subjectto

X1 + X3 <10,

—-X1 + X2 22,

X, X2 >0.
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TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

Examination Control Division
2068 Baishakh

{ Exam. Regular / Back
Level BE Full Marks | 80
All (Except
Programme | o Arch.) Pass Marks | 32
Year/Part |II/1 Time

3 hrs.

Subject' - Engineering Mathematics II1

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 necessary.

[a—y

=)

7.

Using the properties of determinant prove that:

x 1 y 1
1 y 1 x
1 x 1 vy
ly 1 x 1

- (x+y+ D -y (x+y-2)

If A and B are two 'nonAsingular matrices of the same order, prove that (AB)™ =B A~

Find the eigen values and eigen vectors of the matrix | 1 1

a) te™'cos2t

1

a)_ (s-2)(s+2)*

. Find the rank of the folldwing matrix _feducing to normal form

. Find the Laplace transform of the following functions:

b) .

1

s2(s+2)

1
1
2
3
2 -2 2
1
1 3 -1

¢* —cos6t

. Find the inverse Laplace transform of the following functions:

2

=N AW

2

1
2 2
3 4|
4 6

‘Solve using Laplace transform (D?+ 4D + 3)x =e¢", where x(O) =x'(0) =1.

8.
- 9.

10. Maximize Z = x; + 1.5 X, subject to constraints '

2x; + 2x3 <160
X1 +2x; £120

4x; + 2%, <280
x; 2 0 and x, > 0 graphically.

Obtain a Fourier series for f(x) = x’ in the interval -n < x < .

Find the half range sine series for the function f(x) =x — x? in the interval 0 <x < 1.

5]

(5]

5]

(5]

(5]

(5]

- 8]

(5]

(5]
[5].

i AL AN 3 A R 1 R




L.

Solve the following linear programming problems by simplex meihod T : [10]"

Maximize Z = 15x; + 10x;
Subject to 2x; + 2x, <10

X1 +3x; £10and x;,x2 20

12.

13.

14

15.

Show that the vector field F = (x* - yz)i + (y? —2zx)j+ (22 = xy)k is irrotational. Find

the sector function ¢(x, y, z) such that F=Veg.- v (5]
If S be the part of the surface Z =9 — x’— y* with Z > 0 and F =3x1 +3yj + Zk, find the =~
flux of F through S. [5]
. State and prove that Green’s theorem in the plane. ' (5]
Evaluate by Stoke’s theorem: ' v (5]

[(e*dx +2ydy - dz) .
: _

Where c is the curve: x> + y* =4,z =2. " .

OR

Verify Gauss divergence theorem for the vector function F=x%1 + z} + yz]_i, taken over
the unit cube bounded by the planes: x = 0,x=1,y=0,y=1,z=0,z=1.

Kk

e ——— R ST ST



05 " TRIBHUVAN UNIVERSITY Exam. ' Regular/Back
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Subject: - Mathematics I

Candidates are required to give their answers in their own words as far as practicable.
"Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.
. Using the properties of determinant prove:
a’+1 ba ca da
2 ' ,
d
b b%+1 ;b b | a2 4b2ac? 4 d? 41
ac bc c¢“+1 dc

ad bd cd d%+1
Show that every square matrix can be uniquely expressed as the sum of hermitian and a
skew-hermitian matrix. ‘
Reduce to normal form and find the rank of the matrix: -
(2 -2 0 6
4 2 0. 2
1 -1 0 3
1 -2 1 2

Find the eigen values and eigne vectors of the matrix
(2 2 1

1 31
122

Find the Laplace transform of:

cos2t—cos3t

a) coshat sin at ‘ b) :

Find the inverse Laplace transform of:

1 s+1
a) ——r b) log>—=
) sz(s?_+a2) . . _) Ogs—-l :

7. State and prove the integral theorem of the Laplace transform.

Solve the following differential equation using the Léplage transfphn.
-y +2y" —y' — 2y =0 where ¥(0) = y'(0) = 0 and y'(0) = 6

NS e TR T S



. . L. 2
9. Find a Fourior series to represect x = X" .00 - . . Hence shisw that

#2 1 1 1 1

—= e — e — ..

12 12 22 32 42 +

10. Express f(x) = x as a cosine half range series in 0 < x < 2.

11.The acceleration of a moving particle at any time t is given by

-
d*r

if
. - -
t=0, v=0and r =0.

12. Find the angle between the normals to the surface xy = z? at the points (1,4,2) and
(—3’_3’3) .

13. Find the work done€ in moving a particle once round the circle X} +y* =9,z =0 under the

) - - B - -
force field F givenby F=(2x-y+2z) i+ (x+y—-z%) j+(3x -2y +4z)k.

—> = ; .
14. Evaluate HF.n ds where s is the upper side of triangle with vertices (1,0,0), (0,1,0),

- - - -
(0,0,1) where F = x—2z}i+(x+3y+2z) j+(5x +y) k.

15. State Green’s theorem in a plane. Using Green’s theorem find the area of x*> + y?3 = a2,

o : - - - - '
16. Verify Stoke’s theorem for F = (2x —y) i —yz? j—y*zk where s is the upper part of the
sphere x> + y* + 22 = a%and ¢ is its boundary.
: - . A d - OR

. 4 T T L7 . 2 2
Verify Gauss theorem for F =y i+x j+2z“ k over the region bounded by x* + ¥ =a%
z=0andz=h.

ek ok

o a “ N - ) - - o
" =12 cos 2ti —8sin 2tj + 16tk. Find the velocity v and displacement r at anytime t
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o
v' Candidates are required to give their answers in their own words as far as practicable.
| v Attempt All questions.
— v All questions carry equal marks.
v’ Assume suitable data if necessary.
a bbb
a b a a 4
:: 1. Show that =—(b—a)".
: a a b a
S
b b b a
2. IfP and Q are two orthogonal matrices of the same order, prove that their product is also
- orthogonal.
. 1 -1 2 -3
- 4 1 0 2
3. Reducing to normal form, find the rank of matrix 0 3 0 4| ‘
v‘» 0 1-~0 2
- ‘
| 2 -2 2 ‘
= 4. Find the eigen values and eigen vectors of the matrix |1 1 1]
1 3 - 1‘
= 5. Find a Fourier series for f(x) = X, -n<x<m.
: 6. Find the half range sine series for the function f(x) =" for 0 <x < 7.
- 7. Find the Laplace transform of
a) tlcosat . -
b) t3e-3t
- 8. Find the Inverse Laplace transform of
s
‘ a) —————
— (s=3)(s"+4)
b) log 28D
- (s“+4)

9. IfL{f(t)} =F(s), then prove L{e" f(t)} = F(s — a).




)
E=

[ R O P,

10. Use the Laplace transform to solve ZT +4 ‘iy +3y=e™, y(0)=y'(0)=1.

11. The position vector of a moving particle at any time t is given by

r=(t2+1)i+(4t=3) j+(2t2 -6)k. Find the velocity and acceleration at t = 1. Also
find their magnitudes.

12. Define divergence and curl of V. Prove that div(Curl V) =0.

—-> —> - - - - 9
13. Evaluate jF.dr where F=Zi+x j+yk and C is the arc of curve, x = £ +1, y = 2t%,

C
z=t fromt=1tot=2.

- -

- —> - -
14. Evaluate _”SF nds where F=xi+y j+zk and S is the outside of the lateral surface of
circular cylinder, x> + y* = a’ between planes z=0 and z = 4.
X2 y?
15. Use Green’s theorem to find the area of ellipse, —- + ==L

- - - -
16. Verify Stoke’s theorem for F =x i+2z2 j+y*k over the plane surface x + y +z = 1

lying in first octant.
OR
Venfy Gauss’s theorem for F 4x 1—2y J—Z k taken over the region bounded by

x*+y* =4,z =0 and z =3.
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