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Candidates are required to give their answers in their own words as far as pracncable
Attempt All questions. ~
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

State Euler’s theorem on homogeneous functions of two variables and use it to
-1 x3+y3
x-y

du du :
show x — + y— = sin2 uwhere u = tan
dx ay

Find the maximum value of f(x,v,z) = xyz subject to the condition x + y + z = 9.

22x

Sketch the region of integration for the integral J j(_4x+2)dydx and evaluate it by

changing the order of integration.
Evaluate the mtegral I f [, x dx dy dz where v is the region in the first octant bounded by
the surface xs + y3 + Z3 = 1.

Find the distance of the point (1,—2,3) from the plane x — y + z = 5Smeasured parallel
to the line 325- = ? =

Show that the lines x;l == and - S ST z - 4 are coplanar. Find the
3

equation of the plane in which they lie.

Find the center and radius of the circle x? + y2 + z2 + x +y+z=4, x+y + 2z = 0.

Find the equation of the cylinder whose generators are parallel to the lines -;5: —}—}2— :g
and whose guiding curve is x* +2y* =1, z=3.
Prove that the vectors b X &, ¢ X d,d X b are coplanar if the vectors d, b, & are coplanar.

Prove that necessary and sufficient condition for the vector function of a scalar variable t

—_

e da
have a constant direction is @ X -

If f=x"+y’+2’~3xyz, find div(grad ) and curl(grad f).
Find the solution of differential equation y" + 16y = 0 using power series method.

Express the function f(x) = x* — 5x* + 6x +1in terms of Legendre’s polynomials.

r—Z— 3-x* p
Show that Js(x) = J;;{ smx——cos x} where the symbols have their usual
2

meanings.
64x3 ) ’-n +1)7
Test the convergence or divergence of the series 2x +——— + = + e —4—5—%—)1— n
o
where x > 0.
n=o0 (x . I)Yl

Find the radius and interval of convergence of the series: Z

n=I '\/;1-

ok ok

[1+4]
(51

[1+4]

[5]

[3+2]
(5]
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Candidates are required to give their answers in their own words as farias practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

State Euler’s theorem for homogenous function of two variables of degree n.

Ifu=sin

=  show that x— +y—=0
Vx+fy J ax dy

Find the extreme value of x“ +y~ +2z°, subject to the conditions: x+z =1, 2y+z =2

2 2
< _x* R

Va

[ 2 2., . . : R
y“4x” +y~dydx by changing it into polar form.

Evaluate I
0

[ |

Using multiple integral find the volume bounded by the cylinder x* + y~ =4 between the
planes y+z=8 and z= 1.

Find the image of the point (2,-1,3) in the plane 3x-2y-z = 9.

Define Coplanar lines and Skew lines.

X y-2 z -2 y—6 -3
2= o 23 and> % =2 =Z are coplanar and also find
1 2 3 2 3 4

their point of intersection and the equation of the common plane.

Show that the lines

Obtain the equation of the sphere through the circle

7 ~ -
x? +y2+z“:9,x—-2y+zz=3

As the great circle also determined its centre and radius.

g hAReA:
e . . ) [y hneA: ; ;
Obtain the equation of the right circulapof radius 4 and axis the lines x =2y = -z.

Define the power series. Apply it lve the differential equation y"+xy'+y =0.

O

[72]

0

Express the function: f(x)=x"+5x” +4x +1 as Legendre’s polynomials.

Prove that Bessel’s function.

2
2 13-x7 . , . .
Ts(x)= \[-— —--——8IN X ~ —C0S X » ,wWhere the symbols have their usual meanings.
X | x° X

Define Scalar Triple Product and Vector Triple Product for vectors.
-

- = e T T
Prove that Laer b+ ¢ c+ai=2a b ¢



-
13. Prove that the necessary and sufficient condition for a vector function a in variable ‘¢’ to

>
-3

) . o 8. a
have constant direction is ax T» =0
t

14. Find the directional derivative of ¢ = %7 - y2 +7° at the point A (1,-3,2) in the direction

= 4
of AB, where B is the point (4,5,7).
15. Test for the convergence of the series;
1 2% 3% 48

I+t e — s

@ n n

I . = . -7 (2x+1
16. Find the interval and radius of convergence of Power Series: Z(J—)—(—;}}——)—
n=l 3
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AN

fum—y

. State Euler’s Theorem for a homogenous function in two variables.
P N\

!
If u=cos™!| - XY _| prove that: x—-~~~i—y@=—l cotu.
) ox 0Oy 2

l«f)zﬂ-\/y

2. Find the extreme value of x>+ xy + v+ 37° connected by the relation x + 2y + 4z = 60.

-~

3. Evaluate: ydydx where R is the region bounded by parabola y* = 4x and x* = 4y.
R ¥

X2 y2 22
4. Find the volume of ellipsoid St gt = 1 using triple integration.
a® b* ¢
5. Show that the lines i O dul Z+3; ol = y=4 _220 are coplanar. Find the
4 4 -5 7 1 3

plane in which they lie.

6. Find the magnitude and the equation of the shortest distance between the lines
izlzgandx-2:y~1=z+2 ,,
2 -3 1 3 -3 2

7. Define the term ‘Great Circle’. Find the equation of the sphere having the circle

x2+yz+ 7° + 10y -4z-8=0, x+y+z=3 as a Great Circle.
8. Find the equation of the cone with vertex at (1, 2, 3) and guiding curve y* = 16x, z = 1.
9. Find a power series solution for y”- 4y = 0.

10. Express f(x) = 5x° + x in terms of Legendre’s Polynomials.

[2 (sinx 3
11. Prove that J3(x = —cosxiu
Vx| J
—>(m>—+\l—->,/—>->\—>(~>—>\) -
12. Define vector triple product. Prove that ix% axi |+ jxl ax j i+ kxi ax kJ=2a
\ J N j \

> > o
where i, j, k are mutually unite vectors along the co-ordinates axes.

13. The necessary and sufficient condition for the vector function of a scalar variable t have a

.._>
_%

; . da
constant magnitude is a - =0.

14. Find the directional derivative of ¢ = x’yz + 4xz* at (I, -2, -1) in the direction of

NN
2i-j- 2k
o0 n
15. Test the convergence of the series: Z where x > 0.
@+

o0 n _ n
16. Find the interval and radius of convergence of the power series: z____2 <(X 43))
n-+

n=l
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Assume suitable data if necessary.

3 3
State Euler’s Theorem for Homogeneous function of two variables. If u = sec_l{x Yy J then
X+y

show that xéu~+ y@ =2cotu [1+4]
ox oy

What are the criteria for a function f(x,y) to have local maximum and minimum value? Using the
criteria, evaluate the extreme value of x* + y* + z* subject to the condition x + y+z= 1. [5]

What advantage do we get by changing Cartesian integrals into polar form? Change the following

a \f aZ—x2 —
integral into Polar and hence evaluate J. J' \/ x2 + y2 dydx [1+4]
0 0
Find by triple integration, the volume of the sphere x* + y* + z* = a’ [5]
Find the image of the point (1, 3, 4) in the plane 2x -y +z+3 =0, [5]
Find the magnitude and equations of shortest distance between the lines
x-1 ~2 z~3 x—2 -4 z-5
=d 2.2 and =10 51
“ 3 4 3 4 5 :
What is the cross section of an intersecting sphere and a plane? How many spheres pass through
their intersection?
Obtain the centre and radius of the circle X’ + y*+ 2+ x +y+z-4=0,x + y+z=0. [1+4]
Find the equation of the right circular cylinder of radius 2 and whose axis is the line
x-1 y-2 z-3
e [5]
2 1 P
Apply the power series method to solve the differential equation y” + xy’ +y = 0. [5]
Express x° — 5%° + 6x + 1 in terms of Legendre’s polynomials. [5]
Prove that x J', (x) = n J, (xX) — x Jo+1 (X) where the symbol Jn denote Bessel’s function. [5]
A AA A A A
. Find the set of reciprocal system to the set vectors 2i+3j-k, —i+2j-3k and
A A A
3i—4j+2k [5]
. The necessary and sufficient condition for the vector function of a scalar variable t have a
—>
... 7 da
constant magnitude is a . Ty ={. [51
Find the angle between the surfaces xy’z = 3x + z° and 3x® — y> + 2z = | at the point
(1,-2, D). (5]
Test the series for convergence or divergence [5]
2 3
X X X N (x> 0)
1.2 2.3 3.4
Find the radius and interval of convergence of the power series: (5]
i (=D (x+D"
n
n=] 2

AR
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\&\\‘

fam—y

. Give an example of Homogenous function. State Euler’s theorem on Homogenous

function for two independent variable x and y. Verify Euler’s theorem for u=x" sin(-x) .
X

2. Find the extreme value of x* + y* + z* connected by the relationx +z=1andy +z =2

1pv2-x2  xdydx

3. Evaluate the double integration | 0 fx )
X 2 +y2

4. Find the volume bounded by the cylinder x> + y* =4 and the planesy+z=4and z=0.

y—-2 z+3 andx—2::y—6==z—~3
3 2 3 4

5. Prove that the lines x = are coplanar and find their

plane and point of intersection.

6. Find the equation of shortest distance between the lines »
X_y_z dx—2=y—1=z+2
2 -3 1 3 -5 2
7. Find the radius and centre of the circle
Xty + 208X +4y+82-45=0, x-2y+2z-3=0

8. Find the equation of the cone with vertex (1, 1, 0) and guiding curve is y = 0, x> +z° = 4,

9. Solve by the power series method of the differential equationy” -y =0,

10. Test whether the solutions of y" - 2y" -y + 2y = 0 are linearly independent or
dependent. ' '

11. Show that
41"(x) = Jp2(x) - 21u(x) + Ja(x)

12. Prove that

ix (axi)+ 3 X (:;x D+kx(axk)=2a where i, j, k are the mutually unite vectors
along the coordinates axes.

13. The necessary and sufficient condition for the function a of a scalar variable t to have a

A . . . = da
constant direction is ax —dt— =0.

14. Find the dlrectlonal derwatlves of ¢ (x,y, z) = xy* + yZ’ at the point (2, -1, 1) in the
direction of vector i+2 ] j+2 k.

15. Test the convergence of the series

n
. +—§3— VORI NN L)
B 2 PR n3

. . . ‘ . (- (x-3)"
16. Find the interval and radius of convergence of the power series Z—~——TI————.
n

kg
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. Prove that the lines

X
. Test the convergence of the series: — +-——+—+

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 and prove Euler’s theorem for a homogeneous function of two variables.
Find the extreme value of X* + yQ' + 7° subject to the conditions:
x+y+z=1landxyz+1=0.
a xdxdy

Evaluate rj. =2 by changing order of integration.
0y xT+y°

2 2 2

. x° ) z . . e S

Find the volume of —+ ; T iz— =1 using Drichelet’s integral.
a c

o

¥=1 y—2 z=3
3

Also find the point of intersection.

and 4x — 3y +1 =0, 5x — 3z + 2 = 0 are coplanar.

Find the magnitude and equation of shortest distance between the lines:
-2 y—1 e
L2 S AP (A B A 2.
2 -3 1 3 =5 2
Find the radius and centre of the circle:

X2‘¥‘y2+22—gx+4y+82“45203 X - 7 3_0

Find the equation of cone with vertex (1, 2, 3) and the base 9x* + 4y2 =36, z=0.

Find the reciprocal system of vector of the set of vectors:
B T e T s

—i+ jt+k, i—j+kand i+ j-k.
For the curve x = 3t,y = 61, z = 4t°, prove that ‘.—” ¥ w—;ﬂ =864
L d

If r=xi+yj+zk and a,b are constant vectors, then prove that

— e \\ -5
curl(bx(rx abz axb .

Solve by the power series method the differential equation: Y'—4xy'+(4x* -2)y=0.

. Solve the Legendre’s equation: (1 -X )d y 23ch7 +n(n+)y=0.

d2

. Prove that = [x" T (%)) =x"J ().
dx

2 3
¢ X

1.2 23 34
Find the interval and radius of convergence of power series:

$ (D" Gxo2y

skokok
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Attempt Al questions.
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Assume suitable data if necessary.

2 2
State Euler's theorem for homogenous function of iwo variables. If Z=sin™ {§—+—}—'—J,
X+y

2 2

0 Oz ( Lol xT+

then show that X——§~+ y-— = t:an«{ sin’ 1( L2l .
ox oy { _ X+Y

Find the extreme values of the function f(x,y,2)=xy+yz+2x subject to x+y+z=120.
. . dxd .
Evaluate the double integration 'U % y2 over the region R bounded by x=1, ynx2, and
XT+y
R

X-axis.

Find the volume of the region V bounded by x*+y*=4, z=2 and Z=X+y.
x+3 y+4 z-7
: 1 -2
and find the equation to the plane in which they lie.

Show that the lines and 3x+2y+z-2=0, x-3y+22-13=0 are coplanar

X-3 y-8 z-3

Find the length and equation of shortest distance between the lines =
-1 1

s
2x =3y +27=0, 2y~z+20=0.

Find the equation of the sphere having circle x2+y2+22+10y-4z-8=0; X+y+z=3 as a great

circle.

x-1 y-2 z-3
45

Find the equation of eylinder whose axis is parallel to the line and

o g . 2 2
whose guiding curve is y*+z =4, x=2.

Solve the equation by power series method. x2y"+y=0.

. Find the general solution of (1 x)y" - 2xy' + n(n+1)y=0.

2 [3-x2
Prove that 15;2()()::,‘ m-éf ; sinx—3cosx}.
X | x X

If &,b',& form reciprocal system of vectors 3,b,&, then prove that [3'b''][&,b,¢]=1.

A particle is moving with a constant angular speed @ around a circle x=Rcosot, y=Rsinmt
where R be the radius of the circle. Show that, for all t, i) the velocity vector is
perpendicular to the displacement vector and ii) magnitude of centripetal acceleration is
proportional to the radius of the circle.

Define gradient of a scalar field. Find the angle between the surface xlogz=y*-1 and
x*y+z=0 at the point (1,1,1).

(3]
Test whether the series Z( nd+1- n) is convergent or not.

n=l]

G2t

e o}
Find the interval and radius of convergence of power series: Z
3"n

n=1
sedkok

[1+4]

[5]

[3]
[3]

[3]

[5]

(3]

[3]
[3]
[1+4]

[3]

[3]

[5]

[5]
(3]

(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' All questions carry equal marks.
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1. State FEuler's theorem of homogeneous function and use it to show
1 8!
ou ou i -1 X/ /
X — + y— =——tanu where u=cosec
ox "oy 6 wn /

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

Show the region of integration of the following integral:

(98]

,H‘ 22 xdydx
\fx +y?

Also evaluate the integral using polar coordinates.

4. Evaluate _UL)\ dxdydz where V is the region in the first octant bounded by the surface

-3 .y-4 z-5

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

meets the plane x +y +z=2.

6. Find the magnitude and equation of shortest distance between the lines
x-3 _ y-5 _ z—7 and x+1 _ y+2 =z+3 .
1 2 -3 3 -4 1

7. Find the equation of the sphere having the circle

X2+ y2 +7%+ 10y -4z-8=0, x+y+2z=3 as a great circle. Also determine its center
and radius.

8. Prove that the equation 2x% +y? +32% +4x + 2y + 6z +d = 0 represents a cone if d = 6.

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

i+2j-k,i-j+k and i+j+k.



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

; . .. . = da
variable t to have constant direction is a x :It— =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 — j -7k,

12. Apply Power series method to solve the following differential equation:
d’y ., dy
2-x7)—L +2x L -2y=0
( ) ™ FoEe/
13. Express the polynomial f(x) = 2x° + 6x* + 5x + 4 in terms of Legendre’s polynomials.

2
14. Show that J_;,(x) = 1}—2— —?’—sin X+ 3 zx cos X
% nm | x X

15. Test the convergence of the series:

@ n

2

5 where x > 0.
n=011 +2

16. Find the internal and radius of convergence of power series:
i D" 2x+ D"
n=l 3n

* k%
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V' Assume suitable data if necessary.

3 3

1. State Euler's Theorem for homogeneous function of two variables. If u = tan™ [{T};’,—]

ou oy

then show that x — + y=— = sin 2u. 1+4

o yay sin2u (1+4]

2. Obtain the maximum value of xyz such that x +y+z =24 (5]
2
3. Evaluate: _C EE?J—%T dydx by changing order of integration. (5]
4. Evaluate: I j I(2x+ y)dx dy dz where R is closed region sounded by cylinder z=4-x>
R
]

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

4 s
5. Show that X ___y;-6=z land 3x-2y+z+5=0=2x+3y+4z2-4 are coplanar
(3]

lines and find the point of intersection.
6. Show that the shortest distance between the lines X+a=2y=-12z and

(51
(31

X =y+2a=6z—6ais 2a. £5]
7. Obtain the equation of tangent plane to sphere x*+y? + 2% +6x —2z +1 =0 which passes
through the line 3(16-x)=3z=2y+30 [5)
8. Find the equation of cone with vertex at (3,1,2)and base 2x? +3y? =1, z =1 5]
OR
Find the equation of the right circular cylinder whose guiding curve is the circle:
x2+y’+2° —x-y-z2=0, x+y+z=1
9. 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



11. Solve in series, the Legendre's equation (,‘ g8 )y..

~2xy"+n(n+1)y =0 {51
OR
Prove the Bessel's function J, (x) = ’....2__ snx
; 5 INx{ x
12, Brove that [axb oxd-ax }f]=[zza][zzf]~[zzz][az;] (5)
I3. Prove that the necessary and sufficient conditions for the vector function a of scalar
variable t to have constant direction is Zx %_a_ =0 5]
14. Find the angle between the normal to the surfaces given by: xlogz=y>’—1 and
x’y+2z=2 at the point (1,1,1) (51
15. Test the convergence of the series: (]
2
X +=x? +—§—x3 +—l-§x‘ =R nz lx" FereyX>0
5 n°+1
16. Find the interval and radius of convergence of power series: (5]
1 1 g o) 3 1 n
—{X=2)+-—(x=-2) +—(x=2)" +........ + (X ~2)" % everissere
1.2( ) 2.3( ) 3.4( ) n(n+1)
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Candidates are required to give their answers in their own words as far as prac

Attempt AUl questions.
All questions carry equal marks.
Assume suitable data if necessary.

LKA

3 2+ 2
=, 1f u=logx Y , then show that x?—u—+ygu-=1
X+ ox oy

2. Find the minimum value of x> +y” +2° whenx +y +z=3a.

3. Evaluate jxy(x +y)dxdy over the area between y = x’andy=x

ax d ; :
4. Evaluate _E L xz :d); by changing order of integration.
X"ty

OR

Evaluate: ”Lx’dx dydz over the region v boundary by the planes x = 0, y =0,z =0 and

Xxtyt+z=a

5. Obtain the equation of the plane passing through the line of
through the line of intersection of two planes
4x ~3y-2z+13=0 and perpendicular to plane x-y-2z+5=0

distance between the lines

intersection of two planes
Tx-4y+7z+16=0 and

6. Find the length and equation of the shortest
S0t 4% . E—-]:—%,Zx-—3y+27=0; 2y-2z+20=0

Find the equation of the sphere having the circle x* +y” +2" +7y-22+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

X =Y _Z yith vertical angle 30°
i 2 -3
OR

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

x—1 y=2 2-3

b s T b, S

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) = 5x7 +x

Fl



‘ | : ] 513 - 31-% ’
11. Prove the Bessel's function J 5(X) = 4~ ~-gin x + ~—y- COEX
3 X | X %
12. Find the set of reciprocal system 10 the set of vectors 2i+3j~ k,~ i+2.j-~v3k and
- -+ - £ .
3i-4j+2k
13. Prove that the necessary and sufficient condition for the vector function of scalar variable

—~»

140 - Wity da
t' have constant magnitude is a oy s

14, Find the directional derivative of §(x, y, 2) = Xy +yz® at the point (2, -1, 1) in the

direction of vector i+2 j+2k

OR

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

(axV)x r=-2a

1 ]
15. Test convergent or divergent of the series 1 +32(- = —32-2— x? + %— B F o crnsrs
e " o . a2 x~3)
16. Find the internal and radius of convergence of the power senes Z 3
o N X

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

v’
v Attempt All questions.
v Al questions carry equal 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 u = x" tan“’(l)

X
2. Find the extreme value of x’+y*+7z” connected by the relation ax-+by+cz = p
3. Evaluate ny(x +y)dxdy over the area between y = x*and y = x
4. FEvaluate the integral by changing to polar coordinates E f -2 \/ X +Yy d‘.‘/ dx
OR

Find by triple integration the volume of the sphere x:+y*+2? = a’,
5. Find the equation of the plane through the hne 2x+3y-5z = 4 and 3x-4y+5z = 6 and

parallel to the coordinate axes.

: 5 : h : x~-3 y-8 z-3

6. Find the length and equation of shortest distance between the lines = 1 = y

and 2x-3y+27 = 0, 2y-z+20 = 0.
Obtain the centre and radius of the circle X’+y*+2°+x+y+z = 4, x+y+2 =0

7. Obt
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* a
OR
Find the equation of the right circular cylinder of radius 2 whose axis is the line
x-1 | d z~3‘
1 I 2
9, Solve by power series method the differential equation y”- 4xy’ + (4x 2)y=0
5%* +x+2 in terms of Legendre’s polynomial.

10. Express (x}rz x?

' i 2
11. Show that J () - (g—smx-i»'? ;‘ COSX |.
g 8 [ e

L2



- B Al iep wp RPN L
lE.Provethatlb aabem{abc}
3. 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 = /2.
14. Find the directional derivative of ¢(x, y, z) = xy*+yz® at the point (2, -1, 1) it ‘he direction

~ -

of vector i+2 j+2k.
OR

If a is a constant vector and 1 r be the position vector then prove that (ax V)% T=-28

15. Test the convergence of the series

X Xz, X3
+ + + X >0

------------

12 24 34
3 x"

16. Find the interval and radius of convergence of the power series Z 3
n=1 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.

AREY

T
1. Ifu-_-log(x /o ], show that x—aﬂ+y—a—u—=1.
X+Yy ox oy

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

Evaluate: _U xy(x + y)xdy over the area between y =x* and y =x
I
Evaluate the integral by changing to polar co-ordinates: j:jo ) \,xz +y? dydx

OR

Find by triple integration the volume of the elhpsoxd—- + %—2— % =].
c

-1 +1
X y+l z+10 sl

’ -4 y+3 z+l ,
5. Show that the lin = = AT P = ;
w tha es 3 = 5 i 5 are coplanar. Find

i

their common point.
“ x-6_y-7 z-4 +9 z-2 .
S Ank A X 3122277 Find also

Find the S.D between the lines =
3 -1 1 -3

the equation of shortest distance.
Find the equation of spheres passing through the circle XAy +2-6%-22+5 = 0, y=0and

touching the plane 3y+4z+5 = 0.
Find the equation of the cone whose vertex is the origin and base the circle y+z2 = b

and x = a.
OR
Find the equation to the right circle cylinder of radius 2 and whose is the line
-t Yors z+3 .
2 1 2
9. Solve by Power series method y"- y = x.
10. Express in terms of Legendre’s polynomials f{x} = x"-5x"+6x+1

11. Prove the Bessel’s Function

{2 o



: 5 -5 -3 - ~p ~p
12. Find the set of reciprocal system to the set of vectors 2 i +73 j=k,-1+2j-3k, and

—3 1
344 j+2k.

e - = e 2
13. Prove that [bxc c><?at+ axb]z[a bc]

—> —
I14.If r  be the position vector and ais constant vector then prove that
-> = -
aer a -+ B (ot o
v n =M;1—_ n+2 asryr
r - .
OR

Find the value of n so that ® 1 is solenoidal.

15. Test the series for convergence or divergence

2 3 n
2x +§X__+:¥_X__+ +.(i.ﬂ)_x__
g 27
16. Find the interval of convergence and the radius of convergence of the power series
z‘*’: 2°(x—-3)"

o n+3

&%k k

20N
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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' All questions carry equal marks.

v Assume suitable data if necessary.

: _ 9.9 8 y
1. If u=log(x’ +y’ + 2z’ —3xyz), show that [&+—6_§,7+5;] T (x+y+2)

2. Find the minimum value of the function x?+xy+y?+3z’ under the condition

X+2y+4z =60,
3. Evaluate: J: _L ") dy dx by changing to polar coordinates.

4. Evaluate: J- j Lxdv where V is bounded by the coordinate planes and the plane x+y+z=1
OR
Evaluate: ﬂ;xydx dy where R is the region bounded by the x-axis, the ordinate x = 2a

and the curve x? =4ay
5. Find the distance of the point (1, -2, 3) from the plane x—y+z=5 measured parallel to

the line ~ =2 =2
2 3 -6
-
. x-1 y-2 z-3
6. Show that the lines S 3 = f and 4x -3y +1=0=5x-32+2 are coplanar and

find their point of intersection.

7.” Obtain the equation of the tangent planes to the sphere x? + y? +P 65—z 41 0
which passes through the line x+z-16=0,2y-3z+30=0

8. Prove that the equation ax’+by’ +cz’ +2ux+2vy+2wz+d = Orepresents a cone if

w vt oy?

—t—t—=d
e ke

9. Solve by the power series method the differential equation y"—4xy'+(4x* - 2)y=0

10. Prove that the Legendres function x’ = -g-[P (x)+ P (x)+ P (x)i‘

g
11. Prove that J ,(x)= —z——{g—sinx+3 Zx cosx}
. X | X X



B . - ]

#

= % d 1". ‘r:J .r‘v l. : “’:,,,_ Emd
12. Find the set of reciprocal system to the set of vectors: Zi-3j+k; i+2)-Kk

#*

3i-j+2k

' o hoF : tions & of scalar
13. Prove that the necessary and sufficient condition for the vector functions a of
-

-
ey a
variable 't' to have a constant direction is ax = =

- ' | : 1) i tion
14. Find the directional derivative of ¢ = x?yz+4xz? at the point (1, -2, -1) in the derecti

e L O
of vector 2i— j—2k
OR
—y - 2*‘*
- e =78
If ;is a constant vector and r be the position vector, then prove that Vx(axr)

15. Determine whether the following series is convergent or divergent:

12 22 33 , 4
I+§2—+-§3‘+ZZ‘+3—5-+ .........
D" (x-3)"

. ==
16. Find the radius and interval of convergence of the power series zo T

% %k %
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v Candidates are required 10 give their answers in their own words as far as practicable
v’ Attempt All questions,
' All questions carry equal marks.
V' Assume suitable data i/'néce.s'.S'ary.
2 2 2
L Hu= : S provethat P ) =0
\ " )/2 *—Lz oy' o’

2. Find the extreme value of x? +y? 4 27 connected by the relation x+ y 4z = 3a
3. Evaluate: j I r sin© dr.d0 over the arca of the cardioid r = a (/ + cos0) above the initial line.

J"z1)}

4. Evaluate: f f \/; +y ) dy.dx by changing polar coordinates.

OR
Evaluate: ”Ix 1yt 2" dx dy.dz

L AR Y
Evaluate: x, y, z are all positive but (—-) +(%J +(——) <1
a c

5. Find the length of perpendicular from the point (3, -1, 11) to the line % }_%2 ul 42 ;
Also obtain the equation of the perpendicular, '
6. Find the magnitude of the line of the shortest distance between the lines
R LI o SO ) S QS WSV
4 3 >
7. Find the centre and radius of the circle in  which the sphere
x’ +y’ +2° ~8x+4y+82-45=0 is cut by the phane x -2y +2z =3

8. The plane through OX and OY include an angle a, show that their line of intersection lies
on the cone z°(x* +y’ +2*) =x"y* tan’ o
9. Solve by power series method of the differential equation y"-y=0

10. Express f(x)=x’ ~5x*+x +2 in terms of Legendre's polynomials.

11. Prove the Bessel's funcuon 1, (%)= \[‘ (ﬂgﬁmcosx)



S » L4 »
12,00 0 boe and 4, b e are the reciprocal system of vectors then prove that
: ] 3 & » ’ g
LSS T T e Bl
AXDADXC 4O XA = —en sowwe | abel20
& wp =h
labe)

i ; l‘ % -. » g d; d2 M
13, If r=acosti+asint j+attanak, find | r-———s-
dt dt

14. Find the directional derivative of ¢(x,y,z) = Xy’ +yz' at the point (2, -1, 1) in the

» > >
direction of victor 1+ 2 j+ 2k
OR

- -

ax T
Ifr be the position vector and ¢ a is constant vector then prove that V| ——— {= 0
T

15. Determine whether the series Z"‘ meeeee 1§ CONVErgent or divergent.
1+nyn+1
(-)"x"
16. Find the radius and interval of convergence of the power senesi X
n.

n=}

* Rk
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Subject. - Engineering Mathematics I SH#4)
Candidates are required to give their answers in their own words as far as practicable.
Attempr All questions.

All questions carry equal marks.

Assume suitable data if necessary.

LN

)

Lt , then prove that x§3+y—9—=1.
X+y ox " dy

1. Ifu=log

o

*Y_ | then show that x§2+y-8—u-=——1—cotu.
o 2

If u=cos™ i e
.\/;4. ,J; SX

Obtain the maximum value of xyz such thatx +y +z = 24.
4. Express the equation of the line x + 2y + 3z -6 = 0,3x +4y +5z—-2=01in symmetrical

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

Y=2 _2=3  Also obtain the equation of perpendicular.

...

] v 4
x2 =y32 e > and 4x — 3y + 1 =0 = 5x — 3z + 2 are coplanar.
Find the equation of the sphere through the points (0, 0, 0), (0, 1, -1), (-1, 2, 0) and
(1,2, 3).

=—==— and

Find the equation of the cylinder whose generators are parallel to the line x 5
3

6. Prove that the lines

whose guiding curve is Xt +2y*=1,z=3.
OR
()2btair21 ﬂ162 equation of the cone whose vertex is the origin and base the circle x = a,
y+z =b,
B e T —3 -

9. Showthat [a+b b+c c+al=2[abc]

- 2 - e
10.Ifa, b, c and a’, b’, ¢ are reciprocal system of vectors, then show that

- - e - -
a-a’+bb+c¢-c =3
11.If ¢ = log (x* + y* + 2%, find div (grad ¢) and curl (grad ¢).
2 3

12. Test the convergence of the series L e
1.2.°23 34



13, Find the radius of convergence and the imer_m{ of convergenoe of the serus

&N (x-3)"

ot
-~ n+l

RS
14, Evaluate: J: L e’ dydx
15. Evaluate, the following integral, by changing to polar coordinates
 pf2n-x?
LL (x? +y?)dydx .

g s gexoy  dxdydz
16. Evaluate: LL L (x+y+z+l)’

OR
Find, by double integration, the area of the region bounded by y* = x” and y = x.

sk



T RN 2

7. Find the !

J th&m

5 !,"(ﬁ"‘ "’}j*

07 4 '37,-;4;3’(. & )J“m
NS TITLI R £ i _ i Level I
Zxaminadi-n Control Eivision | Programme ghs )’7 Pane Mard
2871 Magh | Yeur Part_ 1/ Lici
e ’E,}b}g}}w Engmeermu l\datrmmatlu 1 (5H151)
v Candidates are required to give their answers in their own words 13 far ag practicable
v Airempl Al questions. _
v 4 /i guestions carry equal marks.
v ume suitable data if necessary.
— - = = o S S
1. Piove that 1x(ax 1)+ }x(ax _))+ kx(axk)= 2a where i, j, k are mutually
perpendicular unit vectors along the coordinate axes
. : — | el o o
2. Find the set of reciprocal system to the set of vectors 2i+3 j-k, ~i1+2) ~3k and
3 E "-'4 ';- e I‘x - l .
' 3. Prove that the necessary and sufficient condition for the function a of scalar variable t to
I -
have a constant direction is ax e
OR ;
-lp
If a is 2 constant vector and r “be the position vector, then prove that Vx(ax r) = 2 a.
4. Evaluate: f Lydydx where R is the region bounded by the parabolas v = 4x and
= 4y. : :
5. Evaluate the integral by changmg to polar coordinates ‘C Jo \/x +y? dy.dx.
6. Find by double integration the smaller of the areas bounded by the circle x* +y* = 9 and

y-2 z-3

-
oy S
4 :

the line x +y = 3.
ngth of perpendicular from the point (3, ~1, 11) to the li 3
2

Also obtain the equation of perpendicular,
ke magnitude and the eguation of S.D. between the lines,
y-2 z-3 [ ¥-2 y-4 1z~
= and = J = 5
k 4 5

i o : i
Z S 4 e

i th: centre and Mi"q of'the circle .

%5

oo

Find #
l

22514 =0 m.lckes the sphere

2 '_f~='r ’v*f,‘ Find the point of contact,



1 1. Find the equarkm of cone with vertex (o, f}, v) and guiding curve is paranols
z=(,

ORr
Obtain the equsion of right circular cylinder of radius 4 and axis the line % = 2y =z

12. Ifx =y cos 6, y=7v sin 6. Prove that

W3 A ‘ "
‘13.Ifu=coscc"{—x-i7§:—¥—l—7) show that x—a—li-;-ygu——-imhx
X +y % Ty 6

14. Find the extreme values of x’ +y'+z sub}cctcd to thcc;ondmon x+y+z-1=0and
xyz+1=0.

15. Test the serim for convergence or divergence

3x?  4x? (n+Dx" - i~
.,x+~————~r———-i- ........ it gtk L e (x>0)
-8 27 n :

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

2 (x5
n=l n+3 ‘_

Ex%
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Y Candidates are required to give their answers in thelr own wordss ns far as practicable,
v A trempt All questions. '

v 411 questions carry equal marks.

v 4 .ssume suitable data if necessary. P

: - .
s & 3 u=logx id A showthatx—qq+-y£??1=l‘
» X+y X dy

2. FFind the extreme value of x + y2 + 7% connected bythe relation @ax + by + ¢z = p.

= a a 2 .
3 Evaluate f g = dydzx - by changing order of integration.
ovax VY —a’X

. logZ x x+‘|ogy
4 Evalate [ | [ er*r*dzdydx.
s o 0 o0
~1, 11) 1o the line

5, Find the length of the pcrpendiculaf from the point €3,
x _y-2 2-3 Also obtain the equation of perpendicular.

— T . T m—
.

i I 4
P g B T i ‘ ol x-3 y-8 z-3
6. ¥Find the magnitude and the equation of $.D. between the Ines Ak and
2x-3y+27=0,2y-z+20=0. ,
cle x? +f*4, < = () and is intersected by

7. Xind the equation of the sphere through the cir
~theéplane x +2y +22=01isa circle of radius 3.
i o : Lo ,
Find the equations of the tangent pléncs to the sphere x2+y 4+ Z* + 6x — 2z + 1 = 0 which
-passcsthroughmciincx+z—16=0,2y-32+30-= 0. $
8 Find the equation of the right circular cone whose ‘vertex at origin and axis is the line

x-2 —3Z with. vertical angle 30°.

OR

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

x~-1 y—2=z-3. -
| S v 2t
o, Solve the differential equation y* - 4xy +(4x ~2)y = 0bypo>wer serics method.

10- Express f{x) = x> — 5x2 + x + 2 interms of Legendre polynmials.




11. Show that 4J1'(x) =J, ,(X) = 2J, (x) + J a2 (X)-
- wlp = e -
vectors 2i+3j"’kr i““j“"lk,

12 Find a set of vectors reciprocal to the following

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

variable t to have constant magnitude is a T = 0.
- dt
=, z=2t. Find velocity and acceleratior

14. A particle moves along the curve x =4 cos t, y

attimet=0and t = —.
i

15. Test the convergence. of the series Pt 2% NG
2. 3 &
~3)"

16. Find the radius and interval of convergence of the power series i (V¢
-l n+l

L1 2
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ticable,

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

Attempt All questions.
Al questions carry equal marks.
Assume suitable data if necessary.

Find gu if u=sin(-{} x=e'&y=t?
dt y

Find the extreme value of x2 + y? +z? connected by the relation x+z = 1 and 2y+z = 2
.

Evaluate: I JR )éy dx.dy where R is the region over the area of the ellipse ;—2‘ + p =1in
the first quadrant.

(X 3
Evaluate the integral by changing to polar coordinates J:jo y2/x? +y? dy.dx

OR

Evaluate: _[ _[ J' xy™! 2" dxdydz, where x,y,z are all positive but

JOROREE

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

Show that the lines X;S = y;7_2—53&x7—8= y;4___ Z;S are coplanar. Find their

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

Find the centre and radius of the circles x* +y” +2z> —8x + 4y + 8245 =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 e o
: ey . =Z3 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.

11. Prove Bessel’s Function d

[><"‘(J}‘;,{<x)]=__x..,J

n+l

‘ : e T - 2
12. Prove that: {bxc cxa ;xg]x [a ESJ



> (L‘; 3 "
13. Find n 8o that " 1 is solonoidal,

i ~-'i ; )
14. Prove that the necessary and sufficient condition for a function a of scalar variable 1o
: ¥ : .

oo g
have a constant direction 15 ax = ={)
¢
15. Test the series for convergence or divergence

3 .
x+=x? BN I LIS PR i T P
10 17 n’ +1
16 Find the radius of convergence and interval of convergence of the power series
S
n2"

n=l

kR
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1.

12,

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.

J— show .that x y-S——O

. If sinu= "
J_+J_ ox " Oy

Obtain the maximum value of xyz such that x +y +z =24,
Evaluate: I Ixy(x + y)dxdy over the area between y = x’andy =x.

Evaluate _m'xz 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.
x-6_T-y 2-4 and % =y+9__=2--z'Find o

Find the S.D. between the line = =
~ SRR DR et S P

equation of S.D.
Obtain the equation of the sphere through the circle x’+y? +Z =9,x -2y +2z=5asa
great circle.
Find the equation of cone with vertex (3, 1, 2) and base 2x’ + 3y’ =1,z = 1.

OR
Find the equation of right circular cylinder whose axis is the line - ;a = y;ﬁ = z'-‘r

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.

Prove the Bessell’s function d" ey, 00)=x"7,., ).

e
Prove if ¢, m, n be three non-coplanar vectors then

B e RS St S

ks _f.a L.b ¢

- + = =

[lmn](axb):m.a m.b m.

: e TR T Y |

n.a -ah n




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

-
variable t have a constant magnitude is a .%‘-‘- =0.
t

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).

2 X3

15. Test the convergence of the series —— + —— + ~—+ ......uvuenen
12 23 34

2‘\ xn

6. Find the interval of cgt, radius of cgt and centre of cgt of power series Z -
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v' Candidates are required to give

Vg

|

their answers in their own words as far as practicabl

Attempr Al questions.
All questions carry equal marks.
Assume suitable data if necessary.

i

)

G

Find the minimum value of the function F(x,y,z)= x! +y?+z? when —+—~+
o e

State Euler's theorem on homegeneous functions 6f two independent variables. And if

Si.illl*-

JJ: j_thenprove x@+yg-:— 0

Ly

Evainate [ f *dr dO over the area mcludcd between thc circles r = 2 sm9 and

‘T =456

Evaluate f | B f‘ log z dz dx dy
OR

¥ind the volume of Sphcre x + Py’ = g? usmg Dmtchlct‘s mtegra.l

Prove that the lines

X+1] y,--3‘z+'2 . b i

G and§=t_;=—"z—-memp;anarandﬁndtheequanonofphnc
mwfuchthey11‘=

Stiow that the shortest distance between two skew lines

x-1 y-2 z- X- -4 z-5 . .
x-1_y z Sand 2=y o 5151_/\/5'

S i e Vi

A variable plane is parallel to the plane '-’5+%+f=1and meets the axes in A, B, C

; ey a e T

Prove that the circle ABC lies on the cone (Lf-) 3z+(5+-‘-’-)zx+(a b )xy 0.
L : i A a ¢ D a2

me; the equation of the right circular cylinder of radius 4 and axis the fine

X.zuyzﬁz.



al4 Find ‘the angle. between the surface Xy =9 and z = x ’i-y2
15. Test the convergence of the senes Z '

S | 6.5111(11&: radius

Ty 3xy 43y = 0,(x > 0) are linearly independent

S. Show that the solutions of x”y
OR

ﬂl*xdv + (x -4)y =0 in series. forrn

Ive th uation x
Solve the eq o

10. Prove that 4], (x) Jn 1(x) 27, (x)+JM2(x) where the symbols have their usual

meamngs e ;
11. Apply the power series method to . the followmg dﬁcrentml equatmn

ELBX'J'Y‘?‘Z'*'Y )
ax” - .dx

. i  OR
Find the general solution of Legendre's dxﬁ'erennal cquatlon

e e S e e e THIE S G S -+«+-+2
12- Showtha‘ (bxc)x(cxa)-[abc]canddcducc [bxc cxa axb|= [abc :

13 Provc that the necessary and sufficient condition for the functlon a of scalar Vanable

—

“to.havea constant duecﬁon is ax-f—;;— ={
-3 at the point (2,- 1,2)

(n+1n s

—ofmnyezgenccandthe interval. of coxrvctgcncc‘of‘th: powcr series

DG’ e e

0=}
k&%
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AU questions. |

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

i e T S

.

gl x4+
L/ State Buler’s theorem for homogeneous function of two variables. If u = cos l(._, :—I%’/“;}
x g

ﬂ.’,‘.-\

then prove that x?—u—+y§g=—-1~Cgt u. [1+4]
ox "oy 2

2. Find the minimum value of x* + xy + y* + 32* under the condition x + 2y + 4z = 60. (5]

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

J: J: cosydydx [5]

Ja-x)a-y)

4. Find by double integration, the volume bounded by the plane z = 0, surface z = x* + y* +2 ,
and the cylinder x* +y* =4, [5]

4 Prove that the plane through the point (o, B, y) and the line x = py + q =rz + s is given by:
X py+q rz-+s

i a pp+q ry+s=0. | [5] |
1 1 1 3
/,._6/1? ind the magnitude and equation of the shortest distance between the lines: [5]
: x-1 y-2 z-3 -2 ‘y—-4. z~3
2= = and & =
2 3 4 3 4 5
_7¢ Find the equation of the sphere through the circle x* + y* + z* — 3x + 4y -2z -5 = 0, 5x —
2y + 4z +7 =0 as a great circle. “ [5]
OR
Find the equation which touches the sphere x* + y* +2° + 2x ~ 6y + 1 =0 at (1, 2, -2) and
passes through the point (1, -1, 0). (5]
8. Find the equation of the cone with vertex (ec,, y) and base V' =dax,z=0 (5]

9. Solve the initial value problem
y’ — 4y’ +3y =106, y(0) = 1, y’(0) = 3. ; (5]
~ 10« Solve by power series method the differential equation y” —4xy’ + (4x"~2) y = 0. (5]




12,

13.

14.

15.

16.

. Express f(x) =x* -

IWHIAL/NE LEAW SAEA WA WEALARSS Wy sesesswess =g N T -y & — v a3

AIVIB Y W UJ .JU"\'I DWWl AW 12

5x2 + 6x + 1 in terms of Legendre’s polynomials.
OR

Prove that [" "a(®] =241 (x).
Find a set of vectors recnprocal to the following vectors:

—t+]+kl—)+kl+} k Al
abc

Prove that bxZEéxa and @ X b are coplanar or non-coplanar according as @, 2, € are
coplanar or non-coplanar
Prove that curl (d X b) =ddivh- (a ) OR {5}

If u = x+y+z, v=x2 + y*+2? and w = xy + yz + zx, show that (gradu grad v grad w] =0

Test the czonvergsencc of the series: (5]
3x° 4x (n+1)
2x 3 + 27 + + X +
Fmd the radius of convergence and the convergence of the power series: {51
Z (1% = G)*
n+1
n=0




02 : leBHUVAN UNIVERSITY

% »cv Back 206()’ & Fater Bateh)
| BE | Full Marks | 80 {

INSTITUTE OF ENGINEERING Level 5
| Al (Enempt 1 Pass Marks 32

Exam.

Examination Control Division | programme | 1',(" )
5 1. i

Yot .
s

e T W R

2068 Magh Vear/Part_ [1/0_ [ Time  [3hrs |

 Subject: - Engincering Mathematics 11

Candidates are required to give their answers in ll}gir own words as far as practicable.
p rd #

Arttempt Al questions.
Al questions carry equal marks.
Assume suitable data if necessary.

State Euler’s theorem for a homogeneous function of two independent variables. If

'\/;_\/;; then pfove that x%+y-gyv—=o. ; ?M‘lﬂ&j

smv= —\7_;——:\—/—_;-

Find the minimum value of the function x* + y> + zZ when subjected to the conditions ,{ ":)

" x+y+z=1landxyz+1=0.

< o poo 2.2 Ll E
Evaluate the integral Io jo e *"*¥)dydx by changing into the polar co-ordinates.

Evaluate the following double integrals: L: L} et dxdy.
r y

e

j . L
_ OR : P\‘)‘/ "'YL%
o po0 o . W2 ) - lL \7‘ p
Prove that \/x2 +y2 422 WU ) xdydz = 21 .
R0 iy e e s
p 1
: *+5 +4 - :

Show that the lines x3 :)','l =227 and Jx +2y+z-2=0=x-3y + 2z-13 are
coplanar and ﬁnd.the equation of the plane in which they lie. | . Sk

p 1 q P y ! i 1,7-77'1 (v

Find the shortest distance between the lines: 2 ’J(a ey BN -0
Tl on T e i
I Ak P =22 o Also find the equation of the shortest

3 3 4 3 4

distance line. :
A i
Show that the equation of the sphere through the circle x? + y? + 22 — 2x -3y + 42+ § = 0

and x* + yz + 72+ 4x + S_y — 6z + 2 = 0 and having its centre on the plane 4x— Sy -z -3 =
Oisx2+‘y2+zz+7x+9y- 11z-1=0.
Prove that ax’ + by’ + ¢z* + 2ux + 2vy + 20z + d = 0 represents a cone if

2 2 2
u A4 w
sl P TS|

4 B
‘ OR

Find the equation of a right circular cylinder whose gwding curve is the circle

2
X +yz+z2 =9 x-y+tz=3

Apply the power series method and solve the differential equation y” + x’y = 0.



; . 4 ., t < g
10. Prove the following Bessel’s function: J,3(x) +J ,¢(x) = —(n+ 4 ,(x).
' X

11. Find the general solution ef Legendre’s differential equation.

s I yop o

-5 e = e

12 Showthat(bxc) (cxa)= [abc]c anddeduce[bxé cxa axb]=|abc]

e

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

—’
have a constant directiofiisa-x — = 0.~

dt
14. Prove that curl (ax b) = a div b—(a.V) b.
| - OR.
Find the divergence and curl of ; where F =. grad(x’ +y’ + 2° — 3xyz). :
15. Test the convergence of the serfe_s 1+ -212— 4+t %; Bt R — é Z _7

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

i 2"(x - 3)"
n=1 n+3 ‘ S, é,‘)'(. L?
T xxk &

s Q“k?
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RN

‘. State Euler’s Theorem for a homogeneous function of two independent variables and (il

verify it for the function:

Xl/4 s yI/4

®
(5]

Find the extreme value of ¢ = x’+y*+z* connected by the relation ax + by + ¢z =p

.
B ;
3. Evaluate: f fR xydxdy where R is the region over the area of the ellipse ;2- + ? =1 1n
the first quadrant. (5]
N Py
4. Transform to polar coordinates and complete the integral I; J.o g (x? + y*)dydx. (5]
‘OR
Evaluate: f f f x 1y™ 2" dxdydz
x ) {2}
. where X, y, z are all positive but (-—) + (XJ + (——) < 1.
a b c
' 5. Find the length of perpendicular from the point (3, -1, 11) to the line % =7 ; < = Z;3 ;
Also obtain the equation of the perpendicular. (5]
lines

length and equation of the shortest distance between the

\9‘ l:‘{h-l—df& th;—8 z-3
N 32X =3y +27=0=2y-2z+20. [5]
7. Find the centre and radius of the circle in which the sphere x* + y + 22 — 8x + 4y + 8z
—45 =0 is cut by the plane x — 2y + 2z =3, (s
\8/ Plane through OX and OY include an angle . Show that their line of intersection lies on
{5

the cone Z2(x* +y? +22) = x*y? tan® q.
| OR
Find the equation of the right circular cylinder whose guiding curve is the circle

2 2 2
X'ty +7°~X-y~z=0,%54+y+z=1,



9. Solve in series:

/_1 0. Show that:

f2[(3-x% . 3
Js(x)=—= =8I X - — o8 X
z x| x X

>1 1. Show that:

- > > >4+ 5 5 - - > - - - > -
12. Prove that (ax b)x (cx d)m (ax ¢)x(dxb)+(axd)x(bxc)=-2x[b c d]a

Y
_13. Prove that the necessary and sufficient condition for the vector function a of scalar
-4

_’ X
variable X to have a constant magnitude is | a %?—l =0, (5]
__14. Apply the power series method to solve following iifferential equation [5]
d’y , dy
1-x3)—Z —2x <L 4+ 2y =0
( )dxz .
o SIS AN
- 15. Test the convergence of thé séries > + %x + LZ) x? 4 (E) K W diac (51
48 3 24 .
16. Show that J,(x) = (—3— - ——)Jl (x)+ (1 - —2]10()(). (5]
X X X

%ok %k
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AR~y
State Euler’s theorem of homogeneous equation of two variables. If u = sin™ -~~=~—~-\/-~:.
Jx + [y
Show that -x@+ygu~=0, [1+4]
ox " oy
Find the extreme value of x? + y? + z? subject to the condition x +y +z = 1. (5]
x* o
Evaluate ”R xydxdy where R is the region over the area of the ellipse ¥ + ¥ =1 in the
(3]

first quadrant.

I oy 2x-x?
Evaluate the integral by changing to polar co-ordinates. Io L\ i (x? + y?)dy dx.

OR
Find by triple integral, the volume common to the cylinders x’+y? =a? and
x%+2° =a’. (5]
- — - - B e e S = = - 5 gt o I
Prove that (bx c¢)x(cxa)=[a b c]c and deduce that [bx ¢, cxa,axb]=[ab &1, [5]

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

variable t have constant magnitude is a %—la— = (. (5]
The position vector of a moving particle at any point is given by
- - - -

=(t?+1)i+(4t-3) j+ (2t =6)k. Find the velocity and acceleration at t = 1. Also
obtain the magnitudes. {51
Prove that the lines x =ay + b, z=cy + d and x =a'y + V', z = ¢'y + d' are perpendicular if
aa'+cc'+1=0. (5]
Prove that the lines x;l = y-;l = Z+810 and x-]-4 = y+43 % intersect. Find also
their point of intersection and plane through them. {5}

(5]

Find the centre and radius of the circle x? + y? +2° + x + y+z=4, x+y+2=0.
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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’ All questions carry equal marks.
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1. State and prove Euler’s theorem for a homogeneous function of two variables.
2. Find the extreme value of ¥* + v* + 2* subject to the conditions:
x+y+z=1landxyz+1=0.
a pa xdxdy . . .
3. Evaluate J‘ j —— by changing order of integration.
0 vy x° 4 y
xZ yl 22
4. Find the volume of —+ el +— =1 using Drichelet’s integral.
a b ¢
: x-1 y-2 z-3
5. Prove that the lines 5 =3 —— and 4x — 3y +1 =0, 5x — 3z + 2 = 0 are coplanar.
Also find the point of intersection.
6. Find the magnitude and equation of shortest distance between the lines:
X_Y _Z .4 x-2 y=1 z+2
2 -3 1 3 -5 2
7. Find the radius and centre of the circle:
X2+y2+zz—8x+4y+ 8z—45=0, x-2y+2z-3=0
8. Find the equation of cone with vertex (1, 2, 3) and the base 9%% + 4y2 =36, z=0.
9. Find the reciprocal system of vector of the set of vectors:
_i+j+k, i-j+kand i+j-k.
10. For the curve x = 3t, y = 6t>, z = 4¢, prove that [ ror r W =864
J
1.If r=xi+ y j+zk and a,b are constant vectors, then prove that
= (—> - \ - -
curlbel rx ab =gxh.
™
12. Solve by the power series method the differential equation: y'-dxy'+(4x* -2)y =0.
,
13. Solve the Legendre’s equation: (1 - x° )d J; - ZxZX +n(n+1)y=0.
X 5
d
14. Prove that —[x"J (x)] = x"J,_ (x).
dx
c . ox x xX
15. Test the convergence of the series: —+—=+-—+..... (x>0)
1.2 23 34
16. Find the interval and radius of convergence of power series:

ifl)"(jjc =2
=1




