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SIXTH SEMESTER U.G. DEGREE EXAMINATION, MARCH 2023
(CBCSS—UG®)
Mathematics
MTS 6B 12—CALCULUS OF MULTI VARIABLE

(2019 Admission onwards)

Time : Two Hours and a Half Maximum : 80 Marks

(]

Section A

Questions 1-15, Answer any number of questions.
Each question carries 2 marks.
Maximum marks 25.

Find the domain and range of the function f (x, y) = ;/4 —x2 - y2.
Show that (£.7) > (0,0) 2+ y4 oes not, exist.

Find f, and f, if f (x,3)=y"

2
V

Find the Directional Derivative of f(:c,y)=4-—x2—’4 at (L, 2) in the direction of

3

- IR
u=cos§-1+sm—-‘]_

Find the gradient of f (x,y)=yInx+ w? at the point (1,2).

/
. o o 2V4
Find the relative extrema of / (x,¥)=1~ (.\') ty ) .
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. g - 2 i
Evaluate ” 9y v dA where Rig the region bounded by the parabola x = y* and the Stralght]i
R

N=-y=2

Find the surface area of the l““.“‘"" ol the I)l:""' 2= -x -~ Y that lies ahove the circle 12 +y2:

7/

in the firet quadrant,

Y. Find a transformation T from a region S to the region B bounded by the |j,

t=dve0a-2ve-d v y-dandx+ y=1 such that Sis a rectangular region.

g inx
0 Ske p—— . : : ionin | | Fl=)
10, Sketch the region of integration and reverse the order of integration in | | flmyideda

o

oy

k isirrotationa

11. Check whether the vector field F (x, 3, z)=2xy i+ (-’-’2 + 22)] +2y
12, Find div(curl Flif F(x, v, z)=2xyzi + yJ + zk.

13. Use Green's the 2y + x
se Green's theorem to evaluate ‘f'(xz_y+x"

of v ¢ L ’ » e } N &
g j(l.m 2xy dy where C if the doundary of the re

bounded by y = , and y = y*

Late Gauss Divergence theorem.

15, Evaluate ' |
“o Lvaluate the surface inteor
. el 2 dS w y |
gral _Ux t2dS where § s the

! first octant portion of the eyl

)
-

) ;= It .
Yo+ 2" =0 between o - Oand x = 4
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Sccelion B

Questions 16-23, Answer uny number of questions.
Each question carries 5 marks.
Maximum marks 35,

16. Show that the function 2 = / 22 +y2 tan~' 2 satisfies x 2 + y iz

—=z
[y

x x Y oy

17. Let =2y - xy® where x = cost and y = ¢'. Find W b =0,
d

18. Find the points on the sphere x? + y2 + 22 = 14 atwhich the tangent plane is parallel to the plane

x+2y+3z=12.
19. Find the relative extrema of £ (x, y) = 2x% + y% + 8x — 6y + 20.

20. Find the volume of the solid bounded by the cylinder 3% +2z2=9 and the planes
2=0,y=0,z=0and 2x + y=2.
1 ..
sin x

1
21. Evaluate j j-
0y

dx dy by changing the order of integration.

22. Find an equation of the tangent plane to the paraboloid

;(u, v)= ui +uj + (uz 4 vz) k at the point (1, 2,5).

2 - .1 ~Q ol . N ;
93. Find the surface integral Hy +2yzd S where S is the first octant portion of the plane
b

2x+y+22=6,
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Section C |
Questions 24-21, Answer 4y two questz{(msf_

Each question carries 10 marks.

: s gk e — ) +si Fu).
24. (a) Find the second order partial derivatives of w = €08 (2u v) +sin (2u +v)

(b) Letz=f(x,y)= 2x? - xy. Find A z and use the reéu_lt"ff‘{:q find the change inz i{(% y ) chap

from (1,1) to (0.98, 1.03).

25. Find the absolute maximum and absolute minimum values of the funct
F(x,y)=2x? + y* —4x -2y + 3 on the rectangle D= {(x, y) ]0.<_x <3,0<y< 2}.

‘ ) s : i
26. Evaluate ,[” Vx* + 2% dv where T is the region”“bounded by the cylinder +2 + 22 —1 and

planes y+z=2and y=0.

27. verify Divergence Theorem for F(x,y, z)=22 +x] + v’k and T is the solid region boun

between the paraboloid 7 =4 — 52 _ y* and the xy plane.

2x10=20 ma
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