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Note: Aftempt ALL questions.

; pO  PICode
Q1 Attempt any three parts of the following. ‘l:larks ICO 3BL I 1.1.1
a) Ifu = f(2x — 3y,3y — 42,4z — 2x), then prove that

28x 33y 440z ’ ? 3 I 1.1.1
b) If 1, v,w are the roots of the cubic equation (A —x)3+ (41— y»P+ 4
(A —2)* =01in A, find Jacobian of u, v, w with respect to X,y and z. Ll
<) ; 1 3 . ! |
Find the rank of the matrix .
r’;i‘\h . . 4 3 3 | 1.1.1
) WUsing elementary transformations, find the inverse of the matrix A=
9 7 3
5 -1 4}.
3 4 1
Q2 Attempt any three parts of the following. X ] .
a) Expand sin(msin~? x) in ascending power of x up to nth degree term 3 I =
by evaluating (%) o-
Y
by 2 g [ aaytla St a%u . ,0% 3 2 3 1 I.LI
ifu = s\n \—m,thenﬁnd x §+2 axay+y ‘55
¢) . Show that the equations 3x + 4y + 5z =a, 4x+5y+6z=Db, 5x + 3 3 23 e 1.1.1
- 6y + 7z = c do not have solution unless a + b = 2c.
d) Determine Z andy  such that the equations x+y+z=6, 3 3 23 1 11
g x+2y+3z=10 andx+2y+Az=px have (i) no solution (ii) a
unique solution (iii) infinite number of solutions.  *
Q3 Attempt any three pérts of the f‘bllowing.
a) 1 0 2 3 3 3 1 L1
~ —Verify Cayley-Hamilton theorem for the matrix A = |0 -1 1] and
0 1 0 N
shence deduce the value of A% — 64* + 643 — 11A% + 24 + 31,
b) Expand f(x,y) = tan~1(xy) in Taylor’s series about the (1,-1)upto 3 2 3 1 111
thz second-degree terms and hence evaluate f(1, 0.9).
c) Examine for minimum and maximum values of the function 3 2 23 1 1.1.1
u = sinx +siny + sin(x +y).
@) Find the eigen values and corresponding eigen vectors of the following 3 3 23 1 1.1.1

3 1 4
\‘” natrix [0 2 6].
0 0 5
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Note: Attempt Al questions.

Q1 \ttemp - ; ro Pl
tempt any five parts of the tollowing. Marks (D ol Code
2) Dete . 3 i 3 1
n IL”“”:L L anda sueh that the equations v pypz=6, x+2y+3z= 10 2 36 3 ! L1t
AAX+2y+ 4z =4 have a unique solat: 3 H it
. . h ; ¢ aunique solution. A=y [ 710
D)2 sing elementary operation. reduc ’
P 5 % i, n, reduce the followlng matrix into unit matrix 2 3.6 3 1 1.1.1
2 4 IOJ.
) ] 3 8 4
) Show that the equations 3x + 4y +5z =aq, 4x + Sy+6z=Dh Sx+6y+7z= 2 3.6 213 1 1.1.1
" ¢ do not have solution unless a + b = 2¢ and solve it in each case.
lfl{ = sin 1'1x + cos nx, then show thatu,. = n"[1+ (=1)"sin 2nx] "2, where 2 36 3 ! teld
) u, is the r*" differential coefficient of u w.r.. X.
S B ‘/4 ]/4 2 2 1.6 3 | I.1.1
Ifu =sin™! [\x = 207u 9%y %u 2o\ T
. Tory Tl then find x s + 2xym+ 23;_5, o e (e
l Examine f(x,y) = 23 + y3 — 12x — 3y + 20 for its extreme points. Hence find 2 1.6 3 I 111
its extreme value. ™ ”
2) Yz . _Zx _xy o
2 H'u—x ,V—y,w—7,thenﬁnd](u,v,w).r W - 1(3"\ 2 L6 3 l L1
Q2. Attempt any two parts of the following.
a) . o _x? ’ 5 56 3 1 I.1.1
L. Evaluate fo fox xe /ydxdy by changing the order of integration. 3
il Find the area enclosed between the parabola y = 4x — x* and the line
y = x.
"I Evaluate [[, (x +y)?dxdy, where R is the parallelogram in the x — y plane 3 56 3 ! 1.1.1
with vertices (1,0), (3,1), (2,2),(0,1) using the transformation u = x + y and
. g T Y an
v=x-—2y. - o ’ 2 ' b
iv. = 5 56 3 1 LIl

Find the volume and mass contained in the solid region of the positive octant of the

P a T
surface G) + (%) + (f) =1, wherep,q & r > 0, given that density at any

point p(x,y,z) = k,/xyz.
Q3. Attempt any two parts of the following.

a) i b 5 56 3 1 L
i. Evaluate the integral I —dx, (c>1) .
s 0 c
ii. Evaluate by changing it in polar coordinates:
J-Oa J-o‘laz—-yz )’2 x2 + y2 dxdy. g’e—; ) < ‘
b) Evaluate . 5 56 3 | 111
(i) follogrxa'x
iy [ cos’z—r;vc2 dx.
; . 2a-x - g c -
¢) Change the order of integration in foa fx_za ¥ F(x, y)dxdy. 5 56 23 | 111
a
Q4. Attempt any two parts of the following. _ R AR S o
a) i Find a and b if the surfaces ax? — byz = (a + 2)x and 4x3y + 5 46 3 1 1.1.1

23 = 4 cut orthogonally at the point (1,—1,2).



