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Note: Attempt allquestions.

<br>

Altempt anythreeparts of the following.
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(a) If u, v, w are the roots of the cubic equation (2-x) + (a-v)3 4

<br>

(7- z)3 = 0 in , then find
, , w)
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Let A = -2
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Find the inverse of the matrix A =
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Attempt any three parts of the following.
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= 1, then prove that
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ef logy = tan-'x, show that

<br>
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(a) The Temperature T at any point (x,y, z) in space is T(x,y, z) =

<br>

kxyz, k is positive constant. Find the highest temperature on the

<br>

surface ofsphere x2 + y? + z2 = a2.

<br>

Ou

<br>

-1

<br>

H)fu be the homogeneous function of degree n in x and y. then show that

<br>

au

<br>

ôy

<br>

2

<br>

-1|. Find matrix P such that P-'AP is a diagonal

<br>

144 as linear polynomial in A.

<br>

2

<br>

ôu\

<br>

1

<br>

Expand f(x, y)= tan'(xy) in powers of (x- 1) and (y- 1) up to the

<br>

second-degree term. Hence compute f(0.9, 1.1) approximately.

<br>

(1+x*)yn+2 + {2(n + 1)x -1}ynt1 t n(n + 1)y, = 0.

<br>

Attempt any three parts of the following.

<br>

a)Find the rank of the matrix A by changing it into normal form.

<br>

3

<br>

-1 -2

<br>

Xay2t 2xy +y'. = n(n - 1)u

<br>

dxôy ôy2

<br>

0 1

<br>
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Find the value ofa and b for which the system of equations

<br>

3x-2y+z= b, 5x – 8y +9z = 3, 2x + y t az = -1

<br>

has(i) unique solution (ü) no soluion (iii) infinitelymany solutions.

<br>

State the Cayley-Hamilton lheorem. Verify this theorem for the

<br>

matrix A :

<br>

Hence express Aº- 445 +8A - 12A3 +

<br>

Kt Find the value of k such that the system of equations

<br>

x+ky +3z = 0,4x + 3y + kz = 0,2x + y + 2z = 0

<br>

has nontrivial solution.
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Q.1

<br>
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e)

<br>

a)1 If u=sinnx + cos nx, then show that

<br>

Time: 3 hrs.

<br>

Q.3

<br>

bt Find the nth derivative of e* sin(bx + c).

<br>

b

<br>

Attempt any fivc parts of the following.

<br>

c) Find theextreme values of the function f(x, y) = x+y - 3x–

<br>

12y + 20.

<br>

Note: Attempt all questions. Allquestions carry equal marks.

<br>

1 u

<br>

a)

<br>

u, = n[1 + (-1) sin 2nx]'2, whcre u, is the rth differential

<br>

coefficient of u w.r.t. x.

<br>

) If u = f(u?- y²,y? - z²,z' - *?), then prove that

<br>

z dz
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f) Check the consistency of the system of equationsx + 2y- z ='6,

<br>

3x-y- 22 = 3 and 4x+3y + z=9.

<br>

Q.2 | Attempt any Two parts of the following.

<br>

Show that

<br>

The eigen values of a matrix are -2 and 3. then find the value

<br>

b!

<br>

of a and b.

<br>

g) Find inverse of the following matrix using Gauss Jorden Method.

<br>

2 111

<br>

-1 dx

<br>

Show that TmT(m+)=-T(2m).

<br>

c) Evaluate

<br>

2 3

<br>

1 4

<br>

r)r)r).)an

<br>

at (1,0), (2,1), (1,2) and (0,1).

<br>

b) Change the order of integration in

<br>

1 ut 1 Öu

<br>

Attempt any TWO parts of the following.

<br>

xðx y ôy

<br>

n2

<br>

Evaluate JT, (x-y)*ex*Ydxdy, where R is the square with vertices

<br>

xydydx and hence evaluate it.
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c)

<br>

Q.4
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Q.5

<br>

a

<br>

(ii)

<br>

b

<br>

a) Evaluate.

<br>

Attempt any Two parts of the following.

<br>

Using double integration, find the arca cncloscd by curves

<br>

y= 2x and y' = 4x.

<br>

Find the volume of the solidregion contained in the first

<br>

octant of the ellipsoid++=1.

<br>

State Stoke's theorem. Verify Stoke's theorem forthe vector field =5

<br>

(2x- y)i - yz²j - y²zk, over the upper half surtace of the sphere

<br>

x' +y'+z'=1, bounded by its projection on the xy -plane.

<br>

cVerify Green's theorem in a plane for the integral

<br>

Here F
= 4yi + 18z - xk and S is the surface of the plane 3x+

<br>

2y + 6z = 6,contained in the first octant.

<br>

F.îdS.

<br>

()

<br>

taken around the circle x+ y' =4,

<br>

(x-2y)dx + xdy

<br>

Attempt any Two parts of the following.

<br>

()

<br>

Show that r† is solenoidal for n = -3 and irrotational for

<br>

all values of n.

<br>

iü) Find the directional derivative ofxyz² + xz at (1,1, 1) in

<br>

the direction of thenormal to the surface 3xy' +y+z at

<br>

(0, 1, 1).

<br>

b) Verify Gauss divergence theorem for F= (r- yz)î+ (y'- zr)) +

<br>

(2-xy)k taken over the rectangular parallelepiped bounded by 0 <

<br>

x<a,0Sysb, 0 < z< C.

<br>

Showthatdivgrad (}=0, where ris the magnitude

<br>

of position vector 7= xi+yî + zk.

<br>

Find the work done in moving a particle by the force field

<br>

F=3x2i+ (2xz -y)i - zk, from t= 0,to t = 1 along

<br>

the curve x = 2t,y= t, z = 4t.
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