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Instructions to the candidates :

1) Q. 1lisCompulsory.

2) Attempt Q.20or Q.3,Q.40r Q.5 Q.6 0r Q.7,Q.80r Q.9 Q.10 0or Q.11.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto theright indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

Q1) Write the correct option for the following multiple choice questions. [10]

1—cosX

) lim is equal to [2]
X—0 X
a 0 b) 1
c) -1 d) 2
L ou .
i) ifu=x then — is equal to [2]
OX —
a) 0 b) yx!
c) xlogx d) None of these
i) Ifx = 0, y = r sinO then the value of Ay 2
1ii) X =r cos0, y = r sin6 then the value o a21.0) is [2]
a) r b) cos6
1
c) 1 d -

r

PT.O.



Vi)

Q2) a)

b)
c)

Q3) a)
b)

Q4) a)

b)

4 0 0
Rank of matrix A=|0 3 0/ is [2]
0 0 5
a) 4 b)
c) 2 d 1
if A" = AT then, matrix A is [1]
a)  Orthogonal b) Singular
c) Regular d) None of above
1 0 O
The eigen values of matrix A={0 3 0] are [1]
0 -2 2
a) -2,3,-1 b) -1,-2,-3
c) 1,2,3 d 2,-2,1
b-a -1 —1 b-a
P that .is 0 <a < <tan (b)—tan (a)< )
rove that ,is 0 < a b1+b2 (b) (a) 1422 [4]
Expand 2X* + 7x* + X — 6 in powers of (X — 2). [4]

Find the Fourier series for the function. f(X) =X, -t <x <m and f(X+ 21) =f(X).

[4]

OR
Verify Rolle's theorem for the function f(x) = X2, xe (—1,1). [4]
Expand /1 + sin x upto X°. [4]

Obtain the half range sine series for the function f(X) = 2—x, 0 <x < 2.[4]

if u=log (X* + y*), verify oxdy  oyox [4]
. X+Yy
[f U=sin —& N \/; then prove that
oal o’'u  ,0%u 1
X*—+2Xy +ty =~ (tan’ u — tanu). [4]

ox? oXoy ayz 4
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QS5) a)

b)

Q6) a)

b)

Q7) a)
b)

If z= f(u,v) and u = log (x> + y?), Vv = y/x then show that
0z 0z 0z

x——y—=(1+V)_- [4]
oy ~ oXx oV

OR

(auj (8yj (axJ (Ov]
Ifu=2x+ 3y, v=3x-2y then find the value of
y y ox )\ ov ) \au )y ay ),

[4]

-1 X3 + y3
If U=tan , prove that
X=y
2 2 2y
X28_l2“'+2xy ou y28 (1—4sin2)sin2u_ [4]
OX oxoy oy’
au Lou ou 8u _0
Ifu="f(x -y, y -z z-x) then prove that = 8y oz [4]
Examine the functional dependence for U= sin"'X + sin'y; [4]

V= X\/ 1-y? + y\/ 1— x?, if dependent, find relation between them.

Examine maxima and minima for f(X)y) = 4x — X* — y?, also find the

extreme value of the function. [4]
Ifu3+v3+x+y=0andx3+y3+u+v=0thenﬁnd%J. [4]
OR
o(u,V)

Ifx+y+uw—-vV=0andu+v+x -y =0 find 4
\ " Y0 aecy) “
While calculating the volume of right circular cone, the errors of 2% and 1%

are made in measuring the height and radius of the base of right circular cone
respectively find the percentage error in calculated volume. [4]

Find the minimum distance from origin to the plane 3X+ 2y +z= 12,
using Lagrange's method of undetermined multiplier method. [4]
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Q8) a)

b)

Q9) a)

b)

Q10)a)

b)

Examine consistency for the system of equations, X+Yy—3z= 1; 4x—2y+ 6z=8§;
15x—3y+8z=20. [4]
Examine for linear dependence and find relation if following vectors are
dependent (1, 1, 3), (1,2, 4) & (1, 0, 2). [4]

1 2 2
1
Show that A = 3 1 =2 | is orthogonal matrix and hence write A~
2 2 1

[4]

OR
Examine consistency for the following set of equations and obtain solution
if consistant 2X -y —z=2; X+ 2y +z=2; 4x -7y -52= 2. [4]
Examine the vectors for linear dependence and if dependent find relation
between them, (1, 1, 1), (1, 2, 3), (2, 3, 8) and (3, 4, 9). [4]
Find the currents I , L, I in the following circuit as shown in the figure.[4]

Ty 16V
WAYWAL 4 \ |
' |
Ry=4
pE
F—— MWW b
4=
I3
~MWw—e—] |
Mgy
Ry =4
1 0 1
Verify Cayley Hamilton theorem for A={0 1 0| Hence find A", ifit
0 0 1
exists. [6]
1 0 O
. . B={0 3 -1 . .
Find modal matrix p to reduce to diagonal form write
0 -1 3

the corresponding linear transformation. [6]

OR
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Q11)a) Find eigen values and corresponding eigen vectors for

1 -1 0
A=|-1 2 1 [6]
0 1 1

b) Express Q(X) = 2x12 + 2x§ - 2X32 — 2 X; to canonical form by orthogonal

transformation write the orthogonal transformation. [6]

L A 4
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