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UNIT I

1 2 3 2
1. a)Reduce the matrix A= (2 3 & 1] into Echelon form and find its rank? [6M]
1 3 45

5 —2 0
b) Find the Eigen value and Eigen vectors of the matrix [—2 6 2] [6M]
0o 2 7
. @) Define the rank of the Matrix. [2M]
b) Find whether the following equations are consistent if so solve
themx +v+2z=4;2x -y +3z=9;3x—y—z= 2. [10M]
-2 -1 -3 -1
1 2 3 -1
1 0 1 1
0o 1 1 -1

. @) Reduce the matrix A= into Echelon form and find its rank? [6M]

1 0 -1
b) Determine the Eigen values of A~ where A= |1 2 1 ] . [6M]
2 2 3

.a) Solve completely the system of equations x+2y+3z=0 ,3x+4y+4z=0,7x+10y+12z=0. [6M]

g —8 2
b) Verify Cayley-Hamilton theorem for the matrix A = |4 -3 —2] [6M]
3 —4 1
. @) State Cayley-Hamilton theorem [2M]
1 -2 2
b) Show that the matrix A= |1 2 3] satisfies its characteristic equation and find 4™* ? [10M]
o -1 2
. Find the Eigen values and corresponding Eigen vectors of the matrix A and its inverse
-2 2 =3
Where A= | 2 1 —6|. [12M]
-1 -2 0
1 1 1
7. Diagonalise the matrix A= | 0 2 1] and hence find A* 7 [12M]
—4 4 3

1 0 O
8) Diagonalise the matrix A, where A={0 3 -1|. [12M]
0 -1 3

9. Reduce the Quadratic form 3x,* +3x,7+3x 37 +2x, x,+2x, x5-2x, %5 into sum of squares form

by Orthogonal transformation. [12M]
10. Reduce the Quadratic form2x? + 2y* + 2z* — 2xy + 2xz — 2yz into the canonical form by

Orthogonal transformation and discuss its nature. [12M]
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UNIT 11

1) a) Verify Rolle’s Theorem for the function f(x) = Elﬂ% in(0,m) . [6M]

b) Verify Lagrange’s mean value theorem for f(x) = log,x in [1,e]. [6M]

2) a) Verify Cauchy’s mean value theorem for the functions €* and e™ in the interval (a, b) [6M]

b) Verify Lagrange’s Mean value theorem for the functions f(x) = x(x — 1)(x — 2)in [IZI,%]. [6M]

3) Prove that 35 — % > cos I Ej = 35 —% using Lagrange’s mean value theorem. [12M]

x24ab
{a+b)

4) a) State and verify Rolle’s Theorem for the function f(x) =log ] in [a, b] (x=0) . [6M]
b) Verify Lagrange’s mean value theorem for fix ) =x* — x* —5x +3 in [0,4]. [6M]

5) a) Verify Cauchy’s mean value theorem for the function sinx and cosx in the interval [0, E . [6M]
b) Express the polynomial 2x* + 7x? + x-6 in power of (x — 2) assigning Taylor’s series. [6M]

6) a) Calculate the approximate value of 10 correct to 4 decimal places using Taylor’s theorem. [6M]

b) Expand log.x in powers of (x-1) and hence evaluate log1.1 correct to 4 decimal places

using Taylor’s theorem. [6M]

7) a) Using Maclaurin’s series expand tan x up to the fifth power of x and hence
find the series for log (sec x). [6M]

b) Verify the Rolle’s Theorem can be applied to the function f(x) = tan x in [0,rx] [6M]
8) a) Verify Cauchy’s mean value theorem for f(x) = e* and g(x) =e™* in[a, b]. [6M]
b) Show that for any x = 0, 1+ x < e* < 1 + xe” using Lagrange’s mean value theorem. [6M]
9) a) Verify Rolle’s theorem for the function f(x) = X(X+3)e_§ in [-3,0] [6M]
b) Expand sin x powers of (x- E) up to the term containing (x— ':E]‘} assigning Taylor’s series. [6M]

10) Obtain the Maclaurin’s series expression of the following functions: [12M]

i) e* ii) cosx i) sin x
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UNIT 111

5 5 o°u  d%u
If u=ax”+2hxy+by“, show that = [6M]
OXo0y  OyoX

: x24+y? + z2 = 0 then prove that Fuy & —+ = =0 [6M]

1
b)lfU:l 82

..|,':r1+_';1 2z2

a) Ifu =tan™? Liz] ,prove that ZI—::+ Z}—: =0 . [6M]

]

-3
(K+¥+2)®

[6M]

b) If U = log(x3®+y? + z? — 3xyz) prove that ( + + z) U=

a) Find d—:: as a total derivative;if u = x*y? where x = logt andy = e | [6M]

b) If z = xy? + x*y ;where x = at*,y = 2at, fmd = as atotal derivative. [6M]

3
i

a) Ifu = Eiﬂ_l(.‘x — v),where x = 3t,y = 4t? , then show that Z: = [6M]

- P - 3 = 2 . . dz
b) If u=x*4y*+z°andx = e**,y = e“*cos3t,z = e**sin3t , find d—: =7 [6M]

5) a)lifu=x*—2y; v=x+v+z w=x—2y+3z thenflndJacoblan;[“”’;). [6M]

b) Verify ifu =2x —y + 3z, v = 2x — y —z, w = 2x — y + z are functionally dependent
and if so, find the relation between them. [6M]

6) a)Inu=x+3y? —z%,v=4x%yz, w = 2z% — xy, evaluate 8¢ "A“L“;'l at (1,—1,0). [6M]
(.2

b) If u =%/ (1 —¥2) + v/ (1 —x2) and v = sin™*x + sin” 1y, then
show that u, v are functionally dependent. [6M]

7) a)lfu= f_ti_ and v = tan"'x + tan"y , find z:%j ? [6M]

b) Find the Maximum and Minimum values of f(x, ¥) = x*+v? — 3axy. [6M]
8) a) Examine the function for extreme values fix,¥) = x* 4+ y* — 2x? + 4xy — 2¥* ;(x>0,y>0).
[6M]
b) Find the stationary points of u(x,y) = sinx.siny.sin({x + y) where0 <x <m,0<y <mw

and find the maximum of u. [6M]
9) a) Find the shortest distance from origin to the surface xyz* = 2. [6M]

b) Find the minimum value of x*4+¥* + z* given x + y + z = 3a. [6M]
10) a) Find a point on the plane 3x + 2y +z — 12 = 0, which is nearest to the origin. [6M]

b) Find the shortest and longest distance from the point
(3,1,—1)to the sphere x*+y* + z? =4, [6M]
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UNIT IV

1. a) Evaluate J@ sin® @ cos* 0 dé [6M]
0
3

b) Evaluate I log (sin x) dx [6M]
0

2. a) Evaluate the following improper integrals i) Ii‘ldx i) j—dx [6M]
X
1

[

b) Prove that de V4 [6M]
J1+x°

b) Evaluate ”(x2 +y?)dxdy in the positive quadrant for whichx +y =1 [6M]

1-y?

_[x3y dxdy [6M]
0

1
. a) Change the order of integration and evaluate j
0

Va-x?

[ o

. a) Change the order of integration and evaluate j I xy dydx [6M]
0 x?
4a 2yax
b) Change the order of integration and evaluate j I dydx .
0 x2

4a

1
b) Change the order of integration and evaluate j dydx [6M]
0

. a) Evaluate the integral by changing the order of integration ( +y )dydx [6M]

b) Evaluate the integral by changing the order of integration TT e yalx. [6M]

aZ—x?

. a) Evaluate '[ j y+/X* + y?dxdy by changing in to polar coordinates [6M]
0

0

b) Evaluate ﬁe—(xz+v2>dxdy by changing in to polar coordinates. [6M]
0

V2x-x?
. a) Evaluate (x2 + yz)dydx by changing in to polar coordinates [6M]
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b) Evaluatejil aJ: X2 +y dydx by changing in to polar coordinates. [6M]
0 0

2 2

7 dxdydz [6M]
\/1_ X2 _ yz _ 22

b) Evaluate j j*jyewdxdydz [6M]

le

9. a) Evaluate j f XI

1z x+z
10. a) Evaluate ” J'(x+ y + z)dxdydz [6M]

-10 x-z.

log z dxdxdy

logy
b) Evaluate I [6M]
1

UNIT -V

a) Define Beta and Gamma functions and Prove that I'(1) = 1 .
1 4 1.3
b) Evaluate [ x* (log>)

a) Prove that " e ™ dx = =

Prove that B(m, n)=

1

0
b) Express the mtegral _IrD '\-‘W in terms of Beta function

a) Prove that fﬂl(logi:]”'l dx =z(n).

b) Prove that f(m,n) = 2 fgsm:m‘lﬂ. cos™ 18 dg.
a) Evaluate fﬁl x* (lag i)a dx.

b) Prove that f; J1i—yidy = % B GE)

. a) Evaluate _I“: 2

ogx

5

b) Evaluate 8 {S E)
. a) Prove that rG]: /7.

b) Prove thatf sin*Bcos*6dl = iﬂ
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—_—

9. a) Show that [~ x* ™ dx = 2= [6M]

=]

b) Evaluate [ x*VI— xdx using B- T functions. [6M]

1 x® dx J.-1 dx

X - .
o 1-x* 4

10. Show that |

| IRV

[12M]
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