
,1 02 .IIIIBHUVAN LTNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2075 Bhndra

Fult Marks i 80

,/

,/

gvWee!::-E$lleeltlaW4"ll+tig'Jtr!WU-

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

Attempt AII questions-

Allquestions corry equnl marl$.

Assume suitable data if necessary.

Find the distance frorn the point (3, 4, 5) to the point where the line

meets the plane x + Y * z: 2.

1. State Euler's theorem of homogeneous function and use it to show

au . - au =-l6ru whereu=cosec ^(*/:o*'/:,).*a**tar= 6*'*

2.

1

Find the maximum value of f(x, Y, z): xyz when x + Y+ z: 9'

Show the region of integration of the following integral:

7t /r-*' xdydx
JoJ* w

Also evaluate the integral using polar coordinates.

4. Evaluate IIt. dxdydzwhere V is the region in the first octant bounded by the surface

*% *v% *^% =u%.

x-3 v-4 z-5
2!--_ 

-
t22

6. Fild the nraguitude and equation of shortest distance between the lines

5.

x-3 _ y-5 _r-7 urrd 
**1 

-Y 
+2 

=z+3| 2 -3 3 -4 I

7. Find the equation of the

x' +y' +22 +1-0y- 4z-8=0, x+Y+ z=3 as

sphere having . the circle

a great circle. Also determine its center

and radius. :

Prove that the equation bxz + y2 +322+4x + 2y + 6z+ d,= 0 represents a cone ifd = 6.

Define scalar triple product of three vectors. State its geometrical meaning and hence find

the volume of the parallelopiped whose concurrent edges are:

i+zj-[, i-3+f and i+i*[.

8.

9.



1* 10. Prove that the necessary and sufficient condition for the vector function a(t) of scalar

variable t to have constant direction is i" I = O.
dt

11. Find the directional derivative of rf(x, yo z) : *' + y, +4x* at the point (1, -2, -l) in the

direction of vector 2i- i- 2[.

12. Apply Power series method to solve the following differential equation:

e-*r)+.'2*9 -2y =o' 'dx' dx

13. Express the polynomial (x) =2x3 + 6x2 + 5x + 4 in terms of Legendre's polynornials.

fT I-l 3-x2 I
14. Show that l-str(x) = ffi L;rt"x 

+?cosxJ

15. Test the convergence of the series:

i-S- wherex>0.
ffin'+2

16. Find the internal and radius of convergence of power series:

$ (-1)" (2x + l)n
z-r-
n=l 3n
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Candidates are required to give their answers in their own words as far as practicable-

Attempt 4fi qusstbtts.
The Jigures in the turgin indicate Full Uarlc+'
Assume saitable &ta if necessary.

t t +vr'\
state Euler's Theorem for homogeneous function of two variables. If u = """[-H,j

then show tr,"t *9+Y+ = sin2uax'W
Obtain the maxinlm value of xyz such that x + y *z=24 .

3. Evaluate: ff-&dydx by changing order of integration.*Jr* -arxt '

4. Evaluatt: ffi**y)d*dydzwhere R is closed region sounded by cylinder z=4-x2

andplane$ x=O' Y=0, Y=2, z=0'

5. Show that ry:y16 =1--J un6 3x-2y+z+5=0 =2x+3y+ 4z-4
3s-2

lines and findthepoint of intersection-

6. Show that th3 shortest distance between the

x = y +2a=62-6ais 2a.

lines x+a-2Y=-l2z and

7. Obtain the equation of tangent plane to sphere x'+y'+z'+6x-22+1=$wtrich passes

through the line 3(16- x) =32=2y +30

8. Find the equation of cone with vertex at (f;,2)and base }xz +3y' =1, z=l

OR

Find the eqr.lation of the right circular cylinder whose guiding curve is the circle:

x' +y' +z' -x-y- z=a, x+Y *z=l

9. Solve the initial value problem: y"-4y'+3Y = 10e-2*' y(0) = 1' y'(0) = 3

10. Solve the differential equation by power series method: Y"-y= 0

u+41

t5l

lsl

t5l

are coplanar

t5l

tsl

tsl

tsl

tsj

tsl



a,;

l l. Solve in series, the Legendre's equatio" (l -*'b"4xy'+n(n+l)y = I
OR

' Prove the Bessel's function J'(x) =.tffi(T-"o**)

12 prove*,[i.;;.;;.lj=;ne][;;i]-[n;[a;r] tsl

13. prove that the necessary and sufiicient conditions fo-r the vector function i of scalar

tslvariable t to have constant direction is i* f = O

14. Find the angle between the normal to the surfaces given by: xlogz =y' -l and

x'y + z=2 at the point 0,r,r) t5l

15. Test the convergence of the series: t5l

**1*' ***' *ii*' +'.....+#+*" +.-....,x > 0.

16. Fird the interval and radius of convergence of power series: t5]

lC- z)** G-2)'**t* -2)'*........**(x - 2)" +..."."""
l.2y- .z.J J.4.-- -/ n(n+l)'

***

t5l
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1.

2.

J.

Candidates are required to give their answers in their own words as far as practicable.
Attempt AII questions-
All questions cany equal marks.
Assume suitable data if necessary.

If u - logl' +{ 
, then show that x$+ yP = 1

x+y ox oy

Find the minimum value of x2 +y2 +22 when x + y * z:3a.

Evaluate JI"tf* + y) dxdy over the area between y = x2 and y = x

Evaluate f fl g* ao '
ro Jy yt ;7 by changing order of integration'

OR

Evaluate Jlf*tA. dy & over the region v boundary by the planes X = 0, y :0, z : 0 and

x*y*z:a

Obtain the equation of the plane passing through the line of intersection of two planes

through the line of intersection of two planes 7x-4y +72+16= 0 and

4x -3y -22* 13 = 0 and perpendicular to plane x - y -22+5 = 0

Find the tengh and equation of the shortest distance between the lines
X{ 

= 
Y*8 =';3 , zx-3y+27 -o; zy-z+20=o3 -1 I r

Find the equation of the sphere having the circle x'+ yt +z' +7y *22+2=0,

2x+3y +42-8 - 0 as a great circle. '

8. Find the equation of right circular cone whose vertex at origin and axis is the line

+ = { =1 *ith vertical angle 3oo| 2 3

OR

Find the equation of the right circular cylinder of radius 2 whose axis is the line
x - I =y -.2 _t-3_
2 1 2,

9, Solve by power series method the differential equation y"+xy'+y = I
10. Express the following in terms of legendre's Polynomials f(x) = 5x3 + x

4.

5.

6.

-_l

7.



",*

I l. Prove the Bessel's function J , (x) = .E[f rin x + ]-:i' 
"or*1j " \I nx [x xt -"""J

12. Find the set of reciprocal system to the set of vectors Zi*l-[,-?+zj-lt and i

-)-+-+,
3i-4 j+2k i

13. Prove that the necessary and suffrcient condition for the vector function of scalar variable

't' have constant magnitud. i, i.i = O
dt

14. Find the directional derivative of $(x, y, z) - xy2 +yz3 at the point (2, -1, l) in the

direction of vector i*Zi+Zi
oRi

--t

If a is a constant vector and r be the position vector then prove that
{'+ \ -+ -+

I axV lxr --2a\)

15. Test convergent or divergent of the series t*i= #*' * #*' *........co

16. Find the intemal and radius of convergence of the power series f 2" (x -3)"
?" n+3

,1.**
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Subject: - Engineering Mathematics II (SH45l)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt r4ll questions.
,/ AII questions carry equal marks.
{ Assume suitable data if necessary.

r. rf u=r"*[lt *l-], ,r,o*that x$+y+-r.
t x+Y ) ox oY

*--<-Z/ Obtain the manimum value of xyz such that x*y*z:24.

3. Evaluate: ll.t(. + y)dkdy over the area between y: x2 and y: x.

n^nJlf,z r----
4. Evaluate the integral by changing to polar co-ordinatett lolo 

" -" J*t + y2 dydx

OR

Find Uy tripte integration the volume of the ellipsoid{. g *4 =t .'a'b'c"

5. show that the lines 
x-! 

= 
y+l - z+10 

and 
x-4 

= 
y*3- 

= "*1 '
Z _3 g 1 _4 are coplanar- Find

their common point.

6. Find the s.D between the lines I:! =Y-7 =":4 and jL= y19 =':2. Find also3 *l r -3 2 4

the equation of shortest distance.

-*-4. 
Find the equation of spheres passing through the circle x2+f+*-6x-22+5 = 0, y:0 and

touching the plane 3y+42+5 = 0.

8. Find the equation of the cone whose vertex is the origin and base the cirole f+*: b2,

andx:a.

Find the equation to
x-1 v'-2 z-3

7L-=-

OR

the right circle cylinder of radius 2 and whose is the line

9. Solve by Power series method y"- y: x.

10. Express in terms of l-egendre's polynomials f(x): xl-5x2+6x+1.

I l. Prove the Bessel"s Function

ty(*)=,F""(+-"o,")



12. Find the set of reciprocal system to the set of vectors 2i+3 j-k, - i+2 j-3k, ffid
-)+-)

3 i-4 j+2k.

f-+ -+ -+ -+ -' +l f -r * -tlz
13.Provethatlbxc cxa axbl=lu b"l

L JL I

14. If ; be the position vector and i ir constant vector then prove that
(-+ -+) -> / . .\
I

vl +l=+-+ (+ *)-
I I l:fl -f[.u" )r\)

OR

Find the value of n so that f ? i, sotenoidal.

15. Test the series for convergence or divergenca

z**$*9. *(**t" +....... (*'o)'8 27 n3

. 16. Find the interval of convergence and the radius of convergence of the power series

$ 2"(l<-:)'
L-n=l n+3

**'F

*\

{,

*L-
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_ f yli_":L-_: $S*gglins Marhematics rr (sH4 s r )
'/ Candidates are requirsd to give their answers in their own words as far as practicable.{ Attempt AU-questions.
./ Altque,stions carry equal marks../ Assume suitable data if necessary.

\_-, State Euler's Theorem for a homogeneous function of two independent variables and

veriff it for the function u = xn tan-,{ I I\xl
2. Find the extreme value of xz+y'+* 

"nwrected 
by the relation axfby+ c,z: p.

3. Evaluate llt(. + y)dxdy over the area between y = x2 and y : x.

4. Evaluate the integral by changing to polar.coordinates fft"'--t ,z$, + y2ay.ox

OR

Find by triple integration the volurne of the sphere xr+yT+yz - iL.

5. Find the equation of the plane through the line 2x+3y-Js:4 and 3x-4y+sz= 6 and
parallel to the coordinate axes.

6- Find the length and equation of shortest distance between the lines 
*:3 

= 
y-q 

='-33 --l I
and 2x-3y+27 : A,2y-z+20 : 0.

'-7. Obtain the centre and radius of the circle x2+y?+72-x*y*7: 4o x*y+ z: A.

8' The plane through OX and OY includes an angle CI,, prove that their iine of intersection
lies on the cone 22 (x2 + y2 + z2) = *ryt tan2 cr

OR

Find the equation of the right circular cylinder of radius 2 whose axis is the linex-i _!_-2 _r-3.
112

9. solve by power series method the differential equation y,,- 4xy, + {4x2 - 2) y = 0,

10. Express f(x)= x3 -5T'*x+2 in terms of Legendre,s poiynomial.

I t. show rhat J rrr{*} = r-,p( lsinx * Li'-.or"'J .

1,r) Y ltx \x x' I



I
. i+ - + + -+ +l f_++ +.1,ll. Provethat I bxc cxa axb l=l a 6. jL .IL ]

13.Aparticalmovesalongthecurvex=acos,y=aSintandz=bt.Findthevelocityand
acceleration at t : 0 andt = T/2. .'----

14. Find the directional derivative of 6(x,y,z'S = *rzarr3 at the point (2, -1, 1) in the direcrioo^-l-+')ot vector r+2 j+2k.

OR

If iis a constant vector and i be the position vector lhen prove that (i*Vi*i=_Zi.
I5. Tes the convergence ofthe series

xx'x3
n*r5*iin -"""""'x > o

16. Find &e interval and radius of convergence ofthe power seri". f (-:i"*".
n=l {ll * I

+**

{j
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All(Except
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Subject: - Engineering Mathematics II (SH45r)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ The ligares in the margin indtcate Full Marks.
/ Assume suitable data if necessary.

v State Euler's theorern for a homogeneous function of two independent variables and

verifu it for the tunction 
" =:<'.rt"(i). [1+4J

2n Find the extreme value of *' + f + z2 subject to the condition x + y * z = I and
J *1r+ I :0. t5l

3. Evaluate lfxy(x+y)dxdy overtheareabetween y=xzandy=x. ts]

IjijtF 1x2 + y21dy.dx. lsl

Find by triple integration the volume of sphere *' * y' + z2 : i.

4.' Evaluate the integral by changing to pblar coordinates

OR

5. that the lines
x-l v-Z z-3_-=4==: and4x-3y+ I =0= 5x-32+2arecoplanar.234

6.

7/ Findthe centre and radius of the circle *' * y' + * - 8x + 4y + 8z - 45 = A,

"/ x-Zy+2z-3:0.
84Find the equation of right circular cone whose vertex at origin and axis the line\-/ 

+=+:lwittr the verrical angle 30o.123 -
OR

F^ind the equation of the right circular cylinder having for its base the circle
x'+t'+*=9,x-y +z--3.

;y' Sotve by the power series method the differential equation y" - 4xy' + (4x2 -2)y : A.

IQ^Test whether the solutions of y"' - 2y" - y' * 2y = 0 are linearly independent or
V dependeni. - r

AIso find their point of intersection.

Find the Iength and equation of the shortest distance between the lines
x*3 v-8 z-3
-=:=' :- =- ., - and}x-3y+ 27 :A,Zy -z+20=0.3-lI

tsl

tsl

tsl

t5I

tsl

tsI

t5I

tsl

,i

t'

i
I



.- 
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:.-::' 1r: ,-' 3:. :...T----. 
., ' j

-+ -+

I t. Jhow trra,, ri;),*, = ffi[

r

J.
-smx

x+ -x'
x

x

,Y,O, and i *. tt. reciprocal system of vectors, then prove that
-)
c

-) -+
fl'rb',

--f

tsl

tsl

-, -+

-)

-+ --) -' -' -> -) arhr^ -+-)-t
a'xb'+b'xc'+ c'xa' =:--, [a b c]+ 0.

[abc]
-+

Vh" necessary and suflicient condition fot the firnction a of scalar variable t to have a
--t

constant direction i, i* d u 
= o.

dt

14. Find the directional derivative of 0 = *'yz + 4x* at the point (1, -2, -l ) in the direction

tsl

tsl

lsl

tsI

tsI

of vector 2i- j-2k.

OR

-+ -) -> -+
If a isacpnstantvectorand r bethepositionvector,then,prcvethat Vx(ax r)=2a.

I 5. Determine whether the series is convergent or divergent i f.fiil - ")n=l

I6. Find the interval and rNius of convergence of the power series: 
E4#

!t*rt

/



02 TRIBHUVAN UNIVERSTTY
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-_fyWdle,lseue_l4gh"rtetig_lll_(s&5_2_/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
/ AII questions carry equal marks.
{ Assume suitable data if recessary.

l. If u =log*'*! , showtr,ut *$*y9=t.x+y ox dy

2- Find the extreme value of x2 + f + z2 connected by the relation ax + [y + cz= p.

3. evaluate J f
0.fi"

y2dydxW
aa

by changing order of integration.

log2 x x+logy

4. Evaluate I I J e"*Y*'dzdydx.
000

5. Find the length of the perpendicular from the point (3, -1, I l) to the line
* .r-? z-an 

= L-1= o -.' . Also obtain the equation of perpendicular.234

: 6. Find the magnitude and the equation of S.D. between the lines +== = T ^O' 2*-3y+ 2V =0,2y-z+20=0.
7. Find the equirtion of the sphere tfuough the circle *' * y' = 4, z: 0 and is intersected by

the plane x+ 2y * 2z:0 is a circle of radius 3.

OR

Find the equations of the tangent planes to the sphere *'* y'+ * + 6x-22+ I = 0 which
passes through the line x + z - 16 = 0, 2y - 3z+ 30 = 0.

8. Find the equation of the right circular cone whose vertex at origin and axis is the line

xYz: - !- = I with vertical angle 30".
l2 3

OR

Find the equation of the right circular cylinder of radius 2 whose axis is the line

x-l =y-Z _r-3
rl2

g. Solve the differential equalion y" - 4xy'+ (4x2 -2)y :0 by power series method.

10. Express f(x) = x3 - 5x2 + x + 2 interms of Legendre polynomials.



f

I l. Show that 4Jlt(x) = J"-z(x)- 2J.(x)+ J,*r(x).

+ --' -+ -) -+ -+

12. Find a set of vectors reciprocal to the following vectors 2 i+3 j-k, i- j-2k,
-+++

- i+2 j+2k.

13. Prove that the necessary and suffrcient condition for the vector function of a scalar

- da
variable t to have constant magnitude is a.ia = 0.

dt!

14. A particle moves along the curve x = 4 cos t,y:t2,2:2t.'Find

attimet=0and t=r.
2

15. Test the convergence of the series 1*f *{*' *{*' *...23"4'

fficiry and acceleration

@ (* -3)n16. Find the radius and interval of convergence of the power series f
n=l n+1

* *'r
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,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt Alt questions.
/ 1!ll questions carry equal marks.
/ Assume suitable data dnecessary.

r. Find 
gg ir u=sin[l'], *= e, &y=12dt \.y/

2- Find the extreme value of xz + y' + z2 connected by the relation x+z : I and 2y+z = 2

3. Evaluate: ff* xyax.ay where R is the region over the area of the ellipse $.$=rr"
the first quadrant.

fz.z
4. Evaluate the integral by changing to polar coordinates flr.,"--- x' + y'.dy.dxyt

OR

where x,y,z are all positive butEvaluate: III *'-' .y'-t. zn-r .dx.dy.dz,

(;)' .(*)- .[:)' 
= '

5- Find the equation of the plane through the line 2x+3y-52: 4 and 3x4y+52 = 6 and
parallel to the coordinates axes.

6. Show that the lines 
*l' 

= 4-+&+ =y:4 ='=5 are coplanar. Find their4 4 -5 7 I 3

point of intersection and equation of plane in which they lie.

7. Findthecentreandradiusofthecircles x2+y'+22-8x+4y+82-45=0,x-2y+22-3=0

8. Find the equation of a right circular cone with vertex (1,1,1) and axis is the line
*11= Y, I 

= 4 *6semi vertical angle 30o.t23
9. Solve by power series method the differential equation y + xt + / = Q

10. Find the general solution of the Legendre's differential equation.

r 1. prove Bessel's Function 
a[*-"{"(*)l= 

- x-nJn*r
dx

l-+ r * - - -l [---12
12. Provethat: lbx c cxa axb | : la b c I

L I L 
,.]



lo L
+

13. Find n so that r' r is solonoidal.

-+
14. Prove that the necessary and sufficient condition for a function a of scalar variable to

have a constant direction i, i* d- = o
dt

I 5. Test the series for convergence or divergence

**l*'***' *3*n *.. .. .*', -lxn +.....(x > 0)5 l0 17 n''+l
16. Find the radius of convergence and interval of convergence of the power series

$ (-l)" xn

?, n.Zn

+**

:,

I

I

i
I

I

I

l:

l:
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\

Subiect: - Engineerins Mathematics II (sH4s1)

r' Candidates are required to give their answers in their own words as far as practicable.
{ AttemptAllquestiow.
{ All questiow carry equal mmks.
/ Assume suitable data if necessary.

If sinu :Ji-E,show.that *p*r$=s.
{x +{y ox oy

Obtain the maximum value of xyz such that x * y * z:24.
Evaluate: IJtf. + y)dxdy over the area betweeD y = x2 and y = x

Evaluate III.' O- dy&over the region V bounded by the planes x = 0, Y = 0, z = 0 and

x*y*2:6.
Find the image of the point (2, -l ,3) in the plane 3x-2y-z-9=0.

Find the,s.D. between the line x-6 
-7-y -z-4 *rox ._y+9 -Z'z.Find also3II-32-4

equation of S.D.

Obtain the equation of the sphere through the circle *2 + f + * = 9,x-2y *22= 5 as a
great circle.

Find the equation of cone with vertex (3, l,' z)and base Zxz + 3f = l, z = l.'oR
' ' x-ci v-B z-r

Fihd the equation of right circular.cylinder whose axis is the line + - ! ' r =-lmn
and whose radius'r'

t

: 1.

2.

3.

4.

a

5.

7.

8.

9. Solve the initial value problem y' + 2y * 5y = 0, grven y(0) = 1, y'(0) = 5,

10. Define power series. Solve by power series method of differential equation, y' + 2xy = g.

l l. Prove the Bessell's function f [*'r" t"l]= *nJn, (x),
UA

+ ")+
12. Prove if I ,m,n be tlree non-coplanar vectors then

l++ -+ -+ -+l
I t.a t.b tl

[7;;](;,i)=lii iJ il
l".u r.D, "l

9



{

I

:

I

,

I

I

I

I

-
i

t;

13. Prove that the necessary and sufficient condition for the vector firnction of a scalar

variable t have.a constant maguitude is i .
di 

=0.
dt

14. Find the angle bg,twe,en the normal to the surfaces x log z = f-l and x2y + z = ?- at the
point (1, l, 1). 

, l
15. Testthe convergence of the series +-{.1+...............t.2 2.3 3.4

16. Find ttre interval of cgt, radius of cgt and centre of cgt ofpower reri* I#
***
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Level BE FuIl Marks 80
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I
Sabject: - Engineering Mathematics II (SH45t)

/ Candidates are required to grve their answers in their own words as far as practicable.
/ Attempt All questions.
/ AA questions carry equal marks.
y' Assume suitable data if necessary.

l
I

l. State Euler's theorem on homogereous functions of two independent variables. And if

sin u = f - { *en prove *Pnv}= oJx+/y ' tu 'q

2. Find the minimum value ofthe function F(x,y,z) = x2 + y2 +z2when
ttl
xyz I

3. Evaluate:

r = 4sin0
JJr'arOeo"er the area included between the'circles r : 2 sing and

4- Evaluate ff*'J:,. tog z <iz dx dy

OR

Find the volume of sphere x2+rf+22: a2 using Diritchlet's integral.

5. Prove that the lines

x+l - 
y-3 

=2.2 and x =t-l ='*: *rcoplanar and find the equation of p.lane
-321-32

in which they lie.

6- Show that the shortest distance between two skew lines

x-l _y-2 _z-3 urOx-2 =y-4 _r-5 islt-,7623434s

7. A variable plane is parallel to the plane
* *Y *'= I and meets the axes in A, B, C'
ab c

i)*.I(:.Prove that the circle ABC lies on the cone

8- Find the equation of the right circular cylinder of radius 4 and axis the line
x=2y: -z'

ca
-+-ac )-..(;.:),, = o

. E:'1"
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g. Show that the solutions of x2y"'-3xy"+3y;- 0,(x > 0) are linearly independent.

OR

fl *,"' - 4)y =0 in series form-Solve the equation x2
d'y
dx2

+x

10.PrqW that 4J,(x)=Jn-r(x)-2J,(x)+Jn*r(x)where the symbols have their t'sual

mearungs.

ll-Apply the power

d2v dv
': +x - +Y-0

dx' dx

An

Find the general solution of Legendre's differential equation.

-) -+ -) -t [--+-+-+1-r l--r -+ -+ -+ -r
12. Showthat (bx c)x(cx u)=Lu U cjc and deduce 

[b, 
c c* a a,

series method to . the following differential equation

rl

,]= 
|

-+-+-+

l'abc

-)
13. Prove that the necessaq/ and sufficient condition for the function a of scalar variable

-+

to have a constant direction is i* & 
= O. . r.. r. . :.-i.-:i,i,a1i9i.,;... , .1 , dl,

I 4. Find the angle between the surface ?+f +,i : 9 and z = x'+f -3 at the point (2,-7 ,2)

15. Test the convergence of the ,"ri", ;91U.t'. nn*'

16. Find the radius ofccnvergence and the interval ofconvergence ofthe power series

$ (-l)"(x -l)2
/-r I
rl=l {n
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02 TRIBHWAI.IUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2069 Poush

Eram. New Back (c066 & Later Batch)
LeveI BE FulI Marks 80

Programme i fffif- Pass illarks 32

Year/Pirt :trn Time 3 hrs.

Subiect: - Eneineerine Mathenoatics II (sH45t)

/ Candidates are required to gtve their answers in their orm nords as far as practicable.
{ AttemptAll questions.
{ AII questions carry equal mark.
/ Assame suitable data ifnecessoy.

I. State Eulefs theorem on homogeneous functions of tr*'o independent variables, And if

Sinu= f -€*"rn or" *$* yy=o
1/tx +.1y ox dy

2. Find the value of the ftnction F(x,y,z)= !r =y2 +z2when 
I * I *1=l

3. Evaluate:

r:4sin0
II

xy
r3drd0over the area included betr*'=a '.he circles t :2 sin0 and

ff"f logzdzdxdy 

oR

Find the volume of sphere *'+f+*: a2 using Diritchrlet's integial.

5. Prove that the lines

x+l - y-3 -z+2 and x =t-l ='! *"coplanar and find the equation of plane
-321-32

in which they lie.

6. Show that the shortest distance between two skew lines

x-l _y-2 _z-3 *r'x-Z =y-4 _r-5 is l/rft-234345

7. Avariable plane is parallel to the plane ;-*.: = i and meets the axes in A, B, C.

Prove that the circte ABC lies on the 
"or," 

l,! * 9l rr, * [9 * 1) a< * [1 * !) * = o[c b)' \a c) [b a) '
8. Find the equation of the right circular cylinder of radius 4 and axis the line

x:2y= -z'



' 9. Showthat the solutions of x2y"'-3ny"+3y'= Q(x > 0) are linearly independent

OR

Solve the equation .'#*.* +1x2 -4)y= Oln series forc:.

l0.Prove tfnt 4J;(x)=Jo-z(x)-2J,(x)+Jn*2(x)where the q,rcbols have their usual

meanings.

Apply the power series method to . the

d2v dv-: +Xl-+V-0
dxz dx

OR

follouing differential equation

Find the general solution of Legendre's differential equation.

ll.

-t -+ -' -) l--+-+-+1-+ l-+ + * - -+ -+'] F-+-*12
(cxa)=Luoclcanddeduce 

fb"c "*a a"bl= 
L-o"J

12. Showthat (bx c)x

+
13. Prove that the neoessary and sufficient condition for the function a of scalar variable

to have a constant direction i, i*$ = O

14- Find the angle betrreen the surface xz+f+* = 9 and, = sz+f 4 at the point Qrl/)

15. Test the convergence ofthe s"ri", 29+t#x"-
16. Find the radius of convergence and the interval of convergence of the power sprie,s

S(-l)'(x-l)2
/-/ I
n=l {n

***
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02 TRIBHWANTJNIVERSITY

. INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

Exam. Regular
Level BE FuIl Marks 80

Programme
All (Except
B.Arch.) Pass Marks 32

Year lPatt Utr Time 3 hrs.

Subiect: Mathematics II
/ Candidates are required to give their answers in their own wordS as far as practicable.
/ Attempt Atl questions.
'/ The figures in the margin indicate Futl Mar4s.
/ Assume suitable data if necessary.

/\
rem for homoseneous bles. If u : cos I I -:* 

y I1. State Euler's theorem for homogeneous function of trvo varialurris.' u_ urrD 
[iE;5,1,

then prove that x$+ y+ = -|cot o.Ax 'Ay 2

2. Find. the minirnum value of, x2 * xy * f + Z*under the condiiion x + 2y * 4z = 60.

3. Change the.order of integration and hence.evaluate the same.

cosydydx

J(a-x)(a-y)
4. Find by double integration, the voh:me bounded by the plane z : 0, surfac e z: x2 + f +Z

and the cylinder x2'+ tf :4.

5. Prove that the plane through the point (cr, F, T) and the line x : py + q : tz * s is given by:

py+q rz+
pp+q ry+

ll

[1+4]

T

t5l

tsl

t5l

tsl

lsl

-0.

6. Find the magnitude and equation of the shortest distance between the lines:

*-1 
= 

y-2 =r-3 *d *-2 _y-4 _z-5
234345

7. Find the equation of the sphere thrqugh the circle *' + f + * -3x + 4y -22:5: 0, 5x -
2y + 4z + 7 = 0 as a great circle.

OR

Findthe equationwhichtouches thesphere *'+f +.* +2x-6y+ 1 = 0 at(1,2,-2) and

passes through the point (1, -1, 0).

8. Find the equation of the cone with vertex (*,P, Y) and base f : 4ax, z : O

9. Solve the initial valueproblem

f? - 4y, * 3y: 10e 2I, y(0) = t, y'(0):3.
10. Solve by power series method the differential equation !' - 4xy' + (4xz -2) y = O.

t5l

tsl

tsl

tsI

lsl



I1. Express f(x) : *r -'5 x2 + oi + t in terms of Legendre's polynomials.

OR

Prove rho +[*-'J, (x)]= -x*J,*r1x;.'dx'
12. Find a set of vectors reciprocal to the following vectors:

+++++++++
- i+ j+k, i- j+k, i+ j-k

-+ -+ -) -) -) -+ -+ -) -+

l3.Provethat bxc, cxa and axb arecoplanarornon-coplanaraccordingas a., b, c

are coplanar or non-coplanar.

-+ -+ -+ -+ -+ -+
14. Prove that curl (ax b) = a div b-(a.V)b

OR

If u : x * y * z, v : x2 + f + * andw : xy + yz +zx, show that [gradu gradv gradew] : 0

15. Test the convergence of the.series:

2x *+.,. g +............+ 
(n11) 

xo'+..........27 n'
16. Find the radius of convergence and the interval of convergence of the power series:

$ (-1)'(x - 3)"

A n+l

tsl

tsl

t5l

t5l

tsl

**rl.
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02 TRIBHWANUMVERSITY

INSTITUTE OF ENGINEERING .

Examination Control Division
2067 Mangsir

Exam. Reeular / Back
Level BE FulI Marks 80

Programme All (E".ccept

B.Arch.) Pass Marks 32

Year / Part iltr Time 3 hrs.

I

Subiect: - Bneineerine Mathematics II
'/ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt r4ll questions.
./ Thefi.gures in the margin tndicate Fult Mitrks.{ Assume suitable data if nec.essary.

17 State Euler's'Theorem for a homogeneous function of two independent variables and
J verify it for the function: [1+4]

xtt4 +, = 'lrr;
yv4

ytts

2. Find the extreme value of { =*+f+22 connected by the relation ax + by + cz: p Isl

J/Evaluate: lJ xyaxOywhere R is the region over the area of the ellipse i.#=
the first quadrant.

_ 
I5l

{ trun forrn to polar coordinates and comprete the integral lj" lF ,*'+ y2;dydx. t5l

OR

Evatuate: JJJ*'-'.r.-t.zn-rdxdydz

where x, y,zare au positive o"t (;)' . (*)' . (:)' = 
,

J/fi"athe length of perpendicular from the point (3, -1, 1l) to the fine | =+ =+
AIso obtain the equation of the perpendicular. t5l

A/Flina the length and equation of the shortest distance between the lines4 
x -3 y-8 z.-7
?=;=T;2x-3Y+27=o=2Y=z+20' t5l

l/finA the cenfre and radius of the circle in which the sphere *'* f + z2 - 8x + 4y + 8z

tsl
v 

- 45 = 0 is cut by the plane x -Zy + 2z=3.

8. Plane through OX and OY include an angle o. Show that their line of intersection lies on

the cone 221x2 +y2 +2.2): x?yz tan2 cr. t5]

OR

Find the equation of the right circular cylinder whobe guiding curve is the circle

x' +y' +22 -x-!' z:0, x + Y * z: 1.

I ln

I



9. Solve in series: tsl

fr+x'l$*.f-y=o
10. Show that:

,1.,m(!*,in*-i*,.)

variable l. to have a constant magnitude,. h{l= o" t u')

14. Apply the power series method to solve following differential equation

n-,',#-r*# *2y-o

,,/*,the convergence orthe ."ri". ! *!* *(i)'-, . (1)'-, +..........

16. shour that Jo(x) - (# -i)r,,o. (t - 4)r,,,

t5l

11. Showthat:

P"(*)=fr$(,.'-,tr

-/ -+ -) -+ -+.Jh + -) -.) -) -) -+ -t --) -) '-+ + -)
l)/.Provethat (ax b)x(cx d)i(ax c)x (dx b)+(ax d)x(bx c) =-Zx[b c d ] a

tsl

t5l
-+

13. Prove that the necessary and sufficient condition for the vector function a of scalar

lsl

tsl

Isl

tsl

*!f, {.
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Subiect: - Engineering Mathematics II

{ Candidates are required to'give their answers in their own words as -far as practicable.
/ ..,Attempr All questions.
,/ Thefigures ii the margin indicate Full Marks.
/ Assumesuitable data tf necessa;ry.

' : 
ables. If 'u 

= sin-l f41: State Euler's theorem of homogeneous equation of two vari

Show that .* 9 * v9 = 0. .

ax'N
2. Find'theextremevalueof x'+y' +22 subjecttotheconditionx + y+z= 1.

3ion ovpr *f 
1"o,olhiellipse 5-5= 1 in the

first quadrant.

=l--

[1t4]

ts]

. rql

4. Evaluate the integral by changihg to polar co-6rdinates. fi [:]i't (*' * y') dy dx.

OR

Find by triple integral, the volume corlmon to the cylinders x2 + y2 = 42 and

*2 +22 =a2 tsl

[5] '

,-t -l\----' \"{.f:,t51 'l; I

tsl

tsl

', --) + + -+-+--t + .-+:..--+ -+ +-+ -+ -+--+-)
5. Provethat (bx clx(cx a) =[; b c] c anddeducethat [br c,.cxa, ax b]=[a b c]2.

6. Prove that the necessary and sufficient condition for the vector function of a scalar

!

. --)

variable t have constant ma!,rritud" i, ? B = O." dt.
..i:,,.' '

:rt, I i :l
7. The, position

+-+
r -(t2 +i) i+

'-+-+
(4t-3) j+(Ztz -6)k; Find the velocity and acceleration at t: 1. Also

, obtain- the magnitudes.

8. Prove that the lines x : ay * b, z- cy + d and x =a'y +b', 2 -- c'y + d'are perpendicular if
aa'+cc'+1=0.

vector of a moving particle at any point is given by

s. prove that the lines + =I-'l = + *o f =y-I
,, their point of intersection and plane though them'

10. Find the centre and radius of the circle x' + yz I zz +x + y- + z = 4, x + ! + z = O.

--z+l intersect. Find alSo
7

tsl

tsl
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11. Show that the equation of a cone whose veitex is (q, 0; y) and. base the parabola

zz = 4'ax,y = 0 is (gz-yy)':-4a(g - y) Gx - cry). '

'oRo'

Find the equation of the right circular cylinder of radius. 4 and axes of the line
x:Ty: -2. :_

2 3 4 546'2 :

12. Test the convergence of the series | +++ - +++ j_ +:......
le 2e 3e 4P .5e

tl.. fina .the radius of convergence and interval of convergence of the series

tsl

tsl

tsl

tsl

tsl

i
n=0

(-1)" (x - 3)'
tsl

I

14. Solve (x +a)2 * -Of* + a)g+ 6y : x.' dx' ' ldx
15. Solve the initial value problem

y' +y'-2y = -6sin2x -18cos 2x =A, y(0) = 0, y'(0) = g.

16. Show that J*(x):1-l)n J"(x).

,OR
Find the gieneral solution of Legendre's differential equation

-'ir'.
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