02 TRIBHUVAN UNIVERSITY

nésiie . - Regular R S
INSTITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | Programme | All ExceptB.Arch) | Pass Marks | 32

2075 Bhadra Year/Part 1/l ; Time 3 hrs.

Subject: - Engineering Mathematics II (SH451)

SN

[y

W

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.

State [Euler’s theorem of homogeneous function and wuse it to show

a'u l = x%.}.y%
X—+y—=——tanu whereu=cosec | —,— 7 |-
& oy 6 xA+yA

Find the maximum value of f(x, y, z) = xyz when x + y+z=9.

Show the region of integration of the following integral:
1 V22 xdydx
W =
Also evaluate the integral using polar coordinates.
Evaluate ﬂLx dxdydz where V is the region in the first octant bounded by the surface

=8 y-4 72-5
2 2

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

meets the plane x +y +z=2.

Find the magnitude and equation of shortest distance between the lines
=3 -5 =4 i x+i. ¥¥21 z+3

i o 3 A 1

" Find the equation of the sphere having .the circle

x2+y2+22 +10y—4z-8=0, x+y+2z=3 as a great circle. Also determine its center
and radius.

Prove that the equation W +y 43 % 4x + 2y +6z+d = 0 represents a cone if d = 6.

Define scalar triple product of three vectors. State its geometrical meaning and hence find
the volume of the parallelopiped whose concurrent edges are:

§+23—-E, 1—3+E and 1+3+E



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

z e o il
variable t to have constant direction is a x :1; =0

11. Find the directional derivative of §(x, y, z) = x* + yz +4xZ” at the point (1, -2, -1) in the

direction of vector 2i — 1= 2k.

12. Apply Power series method to solve the following differential equation:
dly ., dy
2-x})—Z +2x—=>-2y=0
( ) e o
13. Express the polynomial f(x) = 2x> + 6x* + 5x + 4 in terms of Legendre’s polynomials.

2
14. Show that J_s (x):w/—z— —3—sinx+3 ZX COS X
/é nm X X

15. Test the convergence of the series:

[oo] xn
Z 3 where x > 0.
n.___on + 2 -

16. Find the internal and radius of convergence of power series:
i -D"2x+1)"
n=| : i

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. 3 3
State Euler's Theorem for homogeneous function of two variables. If u= tan™ (i—iy—]
X+y

then show that xgu— + ygE =sin2u.
ox "oy
Obtain the maximum value of xyz such that x+y+z=24.

dydx by changing order of integration.

2
Evaluate: i ST
-E E; ryl{ b a2x2
Evaluate: IH(Z)H y)dx dy dzwhere R is closed region sounded by cylinder z=4- x?
R

and planes x=0, y=0, y=2, z=0.

Show that x-;—4 = y;é = z—21 and 3x-2y+z+5=0=2x+3y+4z-4 are coplanar
lines and find the point of intersection.

Show that the shortest distance between the lines x+a=2y= -12z and
x=y+2a=6z—6ais 2a.
Obtain the equation of tangent plane to sphere x* +y’ + 7% +6x —2z+1=0which passes
through the line 3(16—x) =3z=2y+30 :
Find the equation of cone with vertex at (3,1,2) and base 2x* +3y” =1, z=1

OR
Find the equation of the right circular cylinder whose guiding curve is the circle:

x4y’ +z2° —x-y-z=0, x+y+z=1

Solve the initial value problem: y"-4y'+3y = 10e™, y(0)=1, y'(0)=3

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

[1+4]

(]

(5]

5]

(5]

Bl

(5]
5]

(3]
(5]




11. Solve in series, the Legendre's equation (1 -x? )y"—2xy‘+n(n +1)y=0 {5]

OR
Prove the Bessel's function J (x) J (E!—nji«—c x}
12. Prove that FXE oxd ex F]:[ZEE][ZZ?}-FEZ}[ZZ?] [5]

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

-

. e o L
variable t to have constant direction is ax - =0 [51

14. Find the angle between the normal to the surfaces given by: xlogz=y’-1 and

x%y+z=2 at the point (1,L1) [5]
15. Test the convergence of the series: [5]
2 —
x+§x2+ix3+—l~—5—x4+ ...... +n2 1x“+ ...... , x>0
5 10 17 n°+1
16. Find the interval and radius of convergence of power series: [5]
1!
—(x-2 + —(x-2 + X—=2) 4o + X=2)" +cerinans
( ) ( ) < P bt e -D)
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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.

2 2

=y
X+y

, then show that xzu—+y@ =1
ox " oy

Find the minimum value of x* +y*>+z’> whenx +y +z = 3a.

Evaluate ny(x +y)dxdy over the area between y =x” and y = x

Evaluate I j - xdy by changing order of integration.

OR
Evaluate: jﬂxzdx dydz over the region v boundary by the planes x =0, y =0,z =0 and

XEyebz—=4

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+7z+16=0 and

4x -3y ~2z+13=0 and perpendicular to plane x—y—-2z+5=0
Find the length and equation of the shortest distance between the lines

X;3=y°18=zl'3,2x—3y+27=0;2y—z+20:0

Find the equation of the sphere having the circle x* +y’ +z° +7y—2z+2=0,
2x +3y+4z—8=0 as a great circle.

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

e TN
3

with vertical angle 30°

W N

OR

Find the equation of the right circular cylinder of radius 2 whose axis is the line
Xl y-2 2-3
2 1 2

9. Solve by power series method the differential equation y"+xy'+y =0

10. Express the following in terms of legendre's Polynomials f(x)=5x’+ x




. ’ 23 . 3-x?
11. Prove the Bessel's function J (x) =,/—| —sinx + COSX
= X | X X

2
2
12. Find the set of reciprocal system to the set of vectors 2-i>+3 j~k,— i+23—3k and
3i-4j+2k

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

=y

. = 2:did
't' have constant magnitude is a 4 =0

14. Find the directional derivative of ¢(x, y, z) = xy’ +yz’ at the point (2, -1, 1) in the
direction of vector _i>+ 23+ 2£

OR

=
If a is a constant vector and rbe the position vector then prove that

(;xV)x ? = —2;

- 2! !
15. Test convergent or divergent of the series 1+ X gz—xz + %XJ et 0
: : : .= 2M(x=3)"
16. Find the internal and radius of convergence of the power series 2—3
o n+

% kK
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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.

3 =9
2T ], show that xia—g-i—yQE:l.
y ox " Oy

If u=log(
X+

Obtain the maximum value of xyz such that x+y+z = 24.

Evaluate: ”xy(x + y)dxdy over the area between y = x* and y = x.

fon?
Evaluate the integral by changing to polar co-ordinates: J: jo i \/xz +y? dydx
OR

> 2 D=
Find by triple integration the volume of the ellipsoidiz-+%2—+%= i

a c
x—1 = y+1 3 z+10 il x—4 = y+3 - z+1

=3 8 1 -4

Show that the lines

are coplanar. Find

their common point.

EO yl 4 s s B
=1 1 %0 A

Find the S.D between the lines

the equation of shortest distance.

Find the equation of spheres passing through the circle X*+y*+z2-6x-2z+5 = 0, y = 0 and
touching the plane 3y+4z+5 = 0.

Find the equation of the cone whose vertex is the origin and base the cirole y*+z* = b,
andx =a.

OR

Find the equation to the right circle cylinder of radius 2 and whose is the line
x-1 w2 23
2 1 - il

Solve by Power series method y”- y = x.

Express in terms of Legendre’s polynomials f(x) = X557 +H6x+1.

Prove the Bessel’s Function

J%(x)= ﬁZz(s'mxx —cosx)

o
i g
P




e T S S
12. Find the set of reciprocal system to the set of vectors 2i+3 j—-k, -i+2 j—3k, and
> - -
3i—4j+2k.

R e |——>—>—> 2
13. Prove that [bxc cxa axb}zta b c}

- -
14.If r ©be the position vector and ais constant vector then prove that
- = -
aer a 3T (e e
v n YY) il i
T Tl

OR

Find the value of n so that r® r is solenoidal.

15. Test the series for convergence or divergence

2 3 n
2x+§5—+4—x—+ ........ +_(ﬂx__+
8 27 n’

16. Find the interval of convergence and the radius of convergence of the power series
iZ“ (x-3)
n+3

n=]

*% %
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Candidates are required to give their answers in their own words as far as practicable,
Attempt AU questions.

Al questions carry equal marks.

Assume suitable data if necessary.

State Euler’s Theorem for a homogeneous function of two independent variables and
verify it for the function u = x" tan—l[l)
X

Find the extreme value of x>+y*+z° connected by the relation ax-+by+cz = p.
Y p

Evaluate ny(x + y)dxdy over the area between y = x* and V=X,

, : : apal—x?
Evaluate the integral by changing to polar coordinates J: J; e yz\/;z +y2dy.dx

OR
Find by triple integration the volume of the sphere Xyt = a2,

Find the equation of the plane through the line 2x+3y-5z = 4 and 3x-4y+5z = 6 and
paralle!l to the coordinate axes. :

el =
Find the length and equation of shortest distance between the lines x3 = 18 = Zl 2

and 2x-3y+27 = 0, 2y-z+20 = ().
Obtain the centre and radius of the circle x2+y2+zz+x+y+z =4, xt+ty+z =0,
The plane through OX and OY includes an angle a, prove that their line of intersection
lies on the cone z*(x* +y? +2%) = x*y tan’
OR
Find the equation of the right circular cylinder of radius 2 whose axis is the line
E~1 970 %-3
1 1 o

Solve by power series method the differential equation y'- dxy' + (4x%- 2) y =0,

10. Express f (x): x* ~5x% +x+2 in terms of Legendre’s polynomial.

X X2 J

X

= e
11. Show that J {Sj(x)z\/}—-(zsinx+“ ’ cosx],



= 55 S5 o e
12. Prove that r‘bx clesm axb]zl‘a be
L
13. A partical moves along the curve x = a cost, Y =a Sint and z = bt. Find the velocity and
acceleration at t =0 and t = 7/2. '
14. Find the directional derivative of o(x,y,z) = xy2+yz3 at the point (2, -1, 1) in the direction

=

7 A
of vector i1+2 j+2k.

OR

- -

- — — —
If ais a constant vector and r be the position vector then prove that (axV)xr=-24.

I5. Test the convergence of the series

X X2 x3
— ;X >0
23 34

16. Find the interval and radius of convergence of the power series Z (H—* ;

n
B+

n=

Bk
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v Assume suitable data if necessary.

\1/ State Euler’s theorem for a homogeneous function of two independent variables and
verify it for the function u=x" .sin(—)iJ.
X

2, Find the extreme value of x* + y* + z subject to the condition x + y + z = 1 and
xyz+1=0.

3. Evaluate ﬁxy(x +y)dxdy over the area between y = x? and y=X.

E : 2 " 2
4. Evaluate the integral by changing to pblar coordinates J: _f - (x? + y?)dy.dx.
X
OR
Find by triple integration the volume of sphere x> + y + 2> = a%.
-1 y-2 z-3

3
Also find their point of intersection.

6. Find the length and equation of the shortest distance between the lines

x;3___y—18___2—-3 and 2x -3y +27=0,2y-z+20=0.

f Find the centre and radius of the circle x> + y> + 22— 8x + 4y + 82— 45 = 0,
x—-2y+2z-3=0.

\}/Find the equation of right circular cone whose vertex at origin and axis the line

5. _SGw that the lines — and 4x — 3y + 1 = 0 = 5x — 3z + 2 are coplanar.

X =Y 22 \ith the vertical angle 30°.
1 2 3
OR
Find the e(luation of the right circular cylinder having for its base the circle
x2+y2+z =0, x-y+z=3.
,\y Solve by the power series method the differential equation y” — 4xy’ + (4x* - 2)y =0.

10.Test whether the solutions of y" — 2y” — y’ + 2y = 0 are linearly independent or
\/dependen't. - ‘. ‘

[1+4]

[5]
(5]

[5]

]

(5]

[5]

[5]

(5]

(5]
(5]

(5]




R

11. Show that: J_(S\(x) = E(—?’—sinx +
2)

Vx| x X

- 5 o - 2 =

12.J#a, b, c and a’, b’, ¢’ are the reciprocal system of vectors, then prove that

- o5 o

e e T 2 B o e J
a+b+c

? f [ ’ 1 !

axb+bxc+exa’'=—————, [abc]=0.
[abc]

N
_I/B{The necessary and sufficient condition for the function a of scalar variable t to have a
-

] . . 2> da
constant direction 1s ax —(_i_ =0.
t

14. Find the directional derivative of ¢ = x’yz + 4xz” at the point (1, =2, —1) in the direction

- >
of vector 21— j—2k.

OR

- - - - -
If a isaconstant vector and r be the position vector, then, prove that Vx(axr)=2a.

15. Determine whether the series is convergent or divergent Z (34 n’+1- n)
n=l
2" (x-3)"

16. Find the interval and ridius of convergence of the power series: Z 3
- n+

n=]

* %k %k

(5]

(5]

[5]

[5]

5]
5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

Al questions carry equal marks.

Assume suitable data if necessary.

2+y2

X+

, show that x@wty-@—:l.
ox oy
Find the extreme value of x* + y* + z” connected by the relation ax + by + cz =p.

Evaluate j JL Y dyd by changing order of integration.
y —a’x?

log2 x x+logy

Evaluate I j J' e Y2 dzdydx.
00 o

Find the length of the perpendicular from the point (3, -1, 11) to the line

% = y_3—2_ = %3 Also obtain the equanon of perpendicular.
Find the magnitude and the equation of S.D. between the lines ~—> =Y 8273

T
2x -3y +27=0,2y-z+20=0.
Find the equﬁtion of the sphere through the circle x> +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 x> +y? + 2>+ 6x -2z + 1 =0 which
passes through the linex +z - 16=0,2y -3z +30=0.
Find the equation of the right circular cone whose vertex at origin and axis is the line
X _Y _Z ith vertical angle 30°.
1 2 3
_ OR
Find the equation of the right circular cylinder of radius 2 whose axis is the line
x-1_ y-2 z-3
1 1 2 _
Solve the differential equation y” — 4xy’ + (4x* - 2)y = 0 by power series method.

10. Express f(x) = x° — 5x% + x + 2 interms of Legendre polynomials.



1.

12.

13.

14.

15.

16.

Show that 47\ (x) =J,_,(x) =2, (X)+J 1., (x).

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

— - -
-i+2j+2k.
Prove that the necessary and sufficient condition for the vector function of a scalar

-

. : . . ?*da
variable t to have constant magnitude is a 5 =0.
. t

A particle moves along the curve x =4 cos t, y =%, z = 2t. Find &locity and acceleration

. b
at time t =0 and tza.

o x 20 5 3y
Test the convergence of the series 1+§+ 3—2x +—4—3x +...

. . . .o (-D(x=-3)"
Find the radius and interval of convergence of the power series Z—————l-—-
o n+
* ¥k
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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.

Find du if u=sin| = L x=e'&y=t?
dt y
Find the extreme value of x* +y? +z” connected by the relation x+z = | and 2y+z =2

2 2

Evaluate: J- J'R xy dxdy where R is the region over the area of the ellipse x_2_+ —ET =1lin
a

the first quadrant.
[2_2

2.—
Evaluate the integral by changing to polar coordinates J‘:Ea )

y2.m.dy.dx
OR

Evaluate: H xy™ ! 2" dxdydz, where xyz are all positive but

BRORON

Find the equation of the plane through the line 2x+3y-5z = 4 and 3x-4y+5z = 6 and

parallel to the coordinates axes.

-5 _ y—17 _z—3&x~8 _ y—-4 _ z-5
4 -5 7 1

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

are coplanar. Find their

Show that the lines X

Find the centre and radius of the circles x? +y? +z2 —8x + 4y + 82— 45 =0, x-2y+22-3=0

Find the equation of a right circular cone with vertex (1,1,1) and axis is the line
x-1 y-1 z-1

n 5 and semi vertical angle 30°.

Solve by power series method the differential equation y +xy +y =0

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

“a B
11. Prove Bessel’s Function dix 7, (9)]= -x"J

dx n+l

e e T T - — - 2
12. Prove that: {bxc cxa ax b} = [a b c}



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

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

-
-

L a
have a constant direction is ax o =0
t

15. Test the series for convergence or divergence

3, 8 5 15,
X+—X"+—X +—X +....... +
10 17 n®+1

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

S0

n=l n.2"

* % %
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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.

_\/;(_‘—\/; A ou &x

,showthat x—+y—=0.

. If‘sinu—--——— !
w/;(-+\/}_/ ox 8y

Obtain the maximum value of xyz such that x +y +z = 24.

Evaluate: ny(x +y)dxdy over the area between y = x* and y = x.

Evaluate Iﬂxz dx dy dz over the region V bounded by the planes x =0, y = 0, z= 0 and

x+y+z=a.
Find the image of the point (2, ~1, 3) in the plane 3x-2y-z-9=0.
Fmd the- S.D. between the line x36=71y= 1 and—)%=%-9——2 4z Find also

equation of S.D. ,
Obtain the equation of the sphere through the clrclc X2 +y? + 22 9, X—-2y+2z=5asa

- great circle.

9.

Find the equation of cone with vertex (3, 1, 2) and base 2x* + 3y2 =1l,z=1.
: OR
- y—B =2~

£ m n

Find the equation of right circular cylinder whose axis is the line
and whose radius ‘r’ |
Solve the initial value problem y” + 2y’ + 5y = 0, given y(0) = 1, y'(0) = 5.

10. Define power series. Solve by power series method of differential equation, y’ + 2xy = 0.

- 11,

12

Prove the Bessell’s function a%(—[x";l n (x)]= an,n?l (x).

' > > -
Prove if £, m, n be three non-coplanar vectors then

5> o9 > o

- La (¢.b ¢
S>> - B e SR N S
_[fmn] (ax b) m.a m.b
) e A e S Y
jm.a nb, n|



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

- .

- .
~ variable t have.a constant magnitude is a . %?_ =0.

14. Find the-angle between the normal to the surfaces x log z = y*-1 and x’y + z =2 at the
point (1, 1, 1).

k3

- 2 3
15. Test the convergence of the series S S
: 1.2 23 34
. ‘ ' gnyn
16. Find the interval of cgt, radius of cgt and centre of cgt of power series Z '
: n!
*’If*
‘ () .

-
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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.

AN NN

1. State Euler's theorem on homogeneous functions of two independent variables. And if

=y
Sinu= ——F=
Y

1

2. Find the minimum value of the function F(x,y,z) =x” +y? +z* when —l-+~1—+— =1
‘ - X y z

du  Ou
then prove x—+y—=0
p % Y

3. Evaluate: j IrJdr dOover the area included between the circles r = 2 sin® and

1 = 4sin@
logy rex .
4. Evaluate fj; j; log z dz dx dy

OR
Find the volume of sphere X2y +2? = a using Diritchlet's integral.
5. Prove that the lines
- ) _ ,
x—;l = y2 3 = Z:— and x = y—:;z = E;—Z are coplanar and find the equation of plane
in which they lie.

6. Show that the shortest distance between two skew lines

x—l___y—2=z—3andx—2:y—4=z—3 is1/46
2 3 4 3 4

7. A variable plane is parallel to the plane i+%+E =1and meets the axes in A, B, C.
. a Cc

Prove that the circle ABC lies on the cone (E + S) yz+ s i) zX +(3 + EJ xy=0
: c b a ¢ b a

8. Find the equation of the right circular cylinder of radius 4 and axis the line



v

Vi

N D

WA

9. Show that the solutions of x2y""" -3xy’ "+3y'= 0,(x > 0) are linearly independent.
7 ‘ OR

o R
Solve the equation x? i}_’_ + xgl +(x? —4)y = 0in series form.
X

10. Prove that 4] (X)) = J a2 (X)—2] (x)+Jn+2(x) where the symbols have their usual
meanings.

11. Apply the power scnes method to . the fdllowirig” differential eciuation

OR
Find the general sotution of Legendre's differential equation.

S>>

- 9 = = 3 I [
12. Show that (bxc)x(cxa)— abc]canddeduce [bxc cxa axb:’ [abc} :

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

.. > da_
to have a constant direction is ax Ea—' =0
TR T e ;;.-;c'-:;_w;-!g‘.,..»_ s !‘

14. Find the angle between the surface §2+y2+z2‘ =9 and z = x*+y*-3 at the point (2,-1,2) A

15. Test the convergence of the series Z (n+1)"x

nn+1

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

(=) (x-1)°
)

* %%

-

e

N e
A
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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.

AN N NN

1. State Eulers theorem on homogenequs functions of two independent variables. And if

Sinu— vy
ik
1

2. Find the minimum value of the function F(x, y,2)=x" ~y? +z? when —1—+ +—=1
Xy z

then prove x— y@ =0
ox "oy

3. Evaluate: j I r’drdOover the area included betweer the circles r = 2 smO and

r = 4sin0

4. Evaluate JT fogy r log zdzdx dy

OR
Find the volume of sphere x*+y?*+2? = a® using Diritchlet's integral.
5. Prove that the lines
le = y;3 = ZT 2 and x= y_—37 = E;—i are coplanar and find the equation ofplanc
in which they lie.
6. Show that the shortest distance between two skew lines
x-1 _ y-2 _ z—3andx—2 _ y-4 _ z-5
2 3 4 3 4

iSl/v[g

7. A variable plane is parallel to the plane X+ ¢ % 1 and meets the axes in A, B, C.

a b c

ProvethatthecircleABCliesonthecone(b+— yz«r(—— )zx+[a b)xy=()
c b \a ¢ b a

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




9. Show thét the solutions of xzy"'—3xy"+3y;= 0,(x> 9) are linearly independent.

OR
2
Solve the equation x? g—x%-f x% +(x2-4)y=0 in' series form.

10. Prove that 4], (x) = Jn 5(x)—2] (x)+JM2(x) where the symbols have their usual '

" meanings.

11. Apply the power series method to . the following differential equation
d’y  dy ' o
—+x—=+y=0
dx* dx Y

. OR
Find the general solution of Legendre's differential equatioz.
> A

-> - -> - > 5 5 = 5 > >
12. Show that (bx c)x(cxa)= [abc}canddeduce [bxc cxa axb|= [abc]

13. Prove that the necessary and sufficient condition for the function a of scalar variable
- ,

da
to have a constant direction is ax—a— 0

14. Find the angle between the surface x*+y*+z* = 9 and z = x*+y?-3 at the point (2;-1,2)
)"x

n+l

15. Test the convergence of the series Z (n+
n

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

2 (-1)" (x—1)?
2

**k%

——
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[om—

. State Euler’s theorem for homogeneous function of two variables. If u = cos™ [

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.

X+y
Vx+lyJ
then prove that x@+ yé—u— = —lCot u.

ox "oy 2

‘Find the minimum value of x* + xy + y* + 32> under the condition x + 2y + 4z = 60._

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

F J-x cosy dydx
°%J(a-x)a-y)

Find by double integration, the volume bounded by the plane z = 0, surface z = X2+ y2 +2

“and the cylinder x>+ y* = 4.

Prove that the plane through the point (o, B, y) and the line x = py + q =1z + s is given by:
X py+q rz+s ’
o pB+q ry+s{=0.
1 1 1

Find the magnitude and equation of the shortest distance between the lines:
x—1 _ y-2 _ z-3 and x-2 _ y—4= z-5
2 3 4 3 4 . 5
Find the equation of the sphere through the circle x2 + y2 +7>—3x+4y-22-5=0, 5x -
2y + 4z + 7 =0 as a great circle.

OR

Find the equation which touches the sphere X+ y2 +72+2x — 6y +1=0at(l1,2,-2) and
- passes through the point (1, -1, 0).

8. Find the equation of the cone with vertex (c,B, y) and base v =4ax,z=0

~ Solve the initial value problem

Yy’ — 4y +3y =10, y(0) =1, y’(0) = 3.

10. Solve by power series method the dlfferentlal equatlon y”’ 4xy +(4x*-2)y= 0.

[1+4]

(5]

(5]

(3]

(3]

(5]

(5]
(5]

- [5]

(5]



11, Bxpress f(x) = x>~ 5 x* + 6x + 1 in terms of Legendre’s polynomials.
| | OR

Prove that —fx—[x'"J n-(x)]= —x7"J (%),

12. Find a set of vectors reciprocal to the following vectors:
> T2 > T T2
—i+j+k, i—-j+k, i+j-k
' e -> - -> -
13. Prove that bxc, cxa and axb are coplanar or non-coplanar according as a, b,
are coplanar or non-coplanar.

-
C

= SN
14. Prove that curl (axb)=a divb-(a.V)b
OR
If u=x+y+z,v=x2+y2 +z2andw=xy+yz+zx, show that [gradu gradv gradew] =0
15. Test the convergence of the series: -

3x?  4x° n+1) ..
— x4

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

Z( )" (x-3)"

o n+l

kkk

5]

(3]

(5]

(3]

(5]
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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/ State Euler’s-Theorem for a homogeneous function of two independent variables and
verify it for the function:

X1/4 + y1/4
u= T
XI/;+ y1/5

2. Find the extreme value of ¢ = x*+y*+z? connected by the relation ax + by + cz=p
' 2 2
\B/Evaluate: ”R xydxdy where R is the region over the area of the ellipse x_2 + t})l—z =11in
- a

the first quadrant.

2a \/2ax—x2
.[o (x? + y?)dydx.

: \4/ Transform to polar coordinates and compliete the integral Io

OR
Evaluate: I ”x Hym 2l dxdydz

P q T
where X, y, z are all positive but (-)5) + (%) +(£) <1
a , c

y-2

. z-3
\y Find the length of perpendicular from the point (3, -1, 11) to the line ~)2£ =73 ~ = .

4

Also obtain the equation of the perpendicular.
ﬁ/ Find the length and equation of the shortest distance between the lines

e =_ZI3;2x—3-y+27=O-=2y—z+20. |

yFind the centre and radius of the circle in which the sphere x> + y* + z> — 8x + 4y + 8z
—45=0is cut by the plane x — 2y + 2z =3.

8. Plane through OX and OY include an angle a.. Show that their line of intersection lies-on
the cone z2(x* + y> +2?) = x%y? tan® ..

OR

Find the equation of the right circular cylinder whose guiding curve is the circle
x2+y2+zz—x—y——z=0,x+y+z= 1.

[1+4]

(5]

(5]

(5]

(3]

(5]

(5]

(5]



9. Solve in series:

2
d
(1+x2)g;%+x&x—y 0,

10. Show that:

J () (3 X smx—gcosxj

11. Show that:

P, (x)=—— (1)

2"n dx"

> -
a

) = BT e - - - - - - -
12 Prove that (ax b)x(cxd)m(ax c)x(dxb)+(axd)x(bxc)=-2x[b c d]

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

— . . {2da
variable A to have a constant magnitude is | a a =0.

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

(1-x )d Y _ox Y

a2 d+2y0

12 (3Y ., (4Y
15/Test the convergence of the series > + N X+ [2) x? + (E) X2 o,

16. Show that J,(x) = (ﬁ——-).}( )+( 2)J_o(x').'
X

* kK

(5]

(3]

(5]

(5]

(5]

(5]
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SR NI NI NN

. . 1. State Euler’s theorem of homogeneous equation of two variables. Ifu= sin™

o
@

Show that -x’@+y@=0. . ' b ‘ [1+4]
2. Findthe extreme value of x? +y? +z? subject to the co_n(iition x+y+z=1. A (51

3. Evaluate ” xydxdy where R is the region over thF area, of the elhpsc —+ ‘);—2 =1 in the
: a’ :
first quadrant.. _ - } K '-',: S RN

: . T Tl V2 ,—'xz.
4. Evaluate the integral by changing to polar co-ordinates. .[6 j\x (x? + y?)dy dx.
: o Jx

OR
Find by triple integral, the volume common to the cylinders xzﬂ+.y2 =a’ and
x?+z2=a’. : , _ ' ' (5]
' - = -—). B e e e T - = — (r
5. Prove that (bx c) (cx a) [ab c]c and deduce that [bx c,cxa,axb]=[ab c)’. 51 ~«
6. Prove that the necessary and sufficient condition for ‘the vector function of a scalar.
A - . AN
| . -da )
-variable t have constant-magnitude is a o =0. o _ : _ o1 [$]-

7. The position vector of a moving particle at any point is given by

r=(t+1) 1+ (4t —3) _]+ (2t —6)k Find the veloc1ty and acceleratlon att=1. Also
obtam the magmtudes , o : : (5]

8. Prove that the lines x = ay + b, z—cy+dandx ay+b z= cy+d'areperpendxcu1ar if - o
aa'+cc’'+1=0. _ . (5]

' -~ 4 y+3 z+1
9. Prove that the lines x-1_y+1_z+10 L Al

= = and = intersect. Find also
‘ -3 8 1 -4 . _
their point of intersection and plane through them. ' o - (51 -
10. Find the centre and radius of the circle x* +y? +2” +x +'X+ z=4, x +y+z =0. 5]



- 1L Show that the equatxon of a cone whose vertex is (a, B Y) and base the parabola

z? -4axy 0 is (Bz - vy)’ —4a(B y)(Bx ay).
_OR ~

Find the equation of the nght circular cylmder of radius. 4-and axes of the lme
X =2y=-Z )

12. Test the convergence of the series £+—§-+i+-5—'+é—+; ...... :
: - : 1P 2P 3P 4P 5P

. ~ 13.Find the radius of convergence and interval - of cpnvefgenee of the series

3 ey

= (n+1)
14. Solve (x +a)? y 4(x+a) +6y X.
dx?
15. Solve the initial value problem
y'+y' -2y= —651n2x —~18cos2x =0, y(O) 0,y (O) 0.
16. Show that J_n(x) = (~=1)" Ju(x).
Find the general solution of Legendre’s differential equation. -

FaH

L [5]

(5]

(51

(5]

(3]

{s]
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