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SIXTH SEMESTER UG (CBCSS-UG) DE(

EXAMINATION, MARCH 2024
Mathematics;

MTS 6B 12—CALCULUS OF MUI/VARIABLE

f’;ﬁfs)

(20197 Admissions onwa

Time : Two Hours and a Half -, - Maximum Marks : 80

2/‘

~7" Section A AL

Questions 1—15. Answer any number ofq/ue.stzons
Each carry 2 marks. Maximum marks 25.

1.
2. Evaluate Lt —
(x,y)—(1,2) 7
3. Find Zand & ifln (2 +5*) 35 + 262 =10,
oxX ay By
4. Find the gradient of flx,y)=x*+y*+1 at the point (1, 2). Use the resutl to find the
directional derivative of f at (1, 2) in the direction from (1, 2) to (2, 3).
5. Find the equation of the tangent plane to the hyperboloid 27 -2y - 2y° =12 at the point
(l y 1, 4).
6. Find the critical points of f(x,y)=-x"+ dxy -2y + 1.
2 4
7. Evaluate | | dxdy.
0,2

" . . it Ly r» ire q £ A , ab: L)
8. Setup g triple integral for the volume of the solid vegion in the first octant bounded above

: 2,42
by the sphere x2 4 y? 4 22 = 6 and below by the parabolid 2 = 17 + v~

9 5 ) < <2 -1<vyv< !
9. Lvaluate ]Jfl 2xy"dA  here R is the regoin {(_1,‘\)'() sxs3,-15ys1.
¢

Turn over
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, he HetfiiSphere =
10. Find the volume of the solid S below the.hcmj1 z p

and inside the cylinder &2 + y2=1

11. Find the gradient vector field T of the function /(x

A
. B )f‘ .
G

that the inverse square ficld 1" is conservative. A

. e n 2 4 02— 52
12. Find a parametric representation for the cone x2 + y2 = 22,
13. State Stoke’s theorem.

14, Using Divergence theorem evaluate [[F.n dS where F=pxp
S "

bounded by the co.-ordinate planes and the pﬁa ne

15. Find an equation of the tangent plane to
point (1, 2, 5). .

16.
17.
maximum error of 0.2 ip entials fing the
€rror in calculating
2 2 .2
18. Show that the ¢quation of the tangent, plane to the ellipsoid 'L\,+ L, +—=1at (.
a” b= el ‘
e WAL 22
18 5~ +==+ 20
a® 2 ¢*

19. Sketch the level curye corresponding (g ¢ - for the fune

m \/3—

tion £ (x, Y=y-ginxa

normal vector af (e point

32

20, Using polay Co-ordinateg lind {he volume of the solid region bounded abov
hemisphere Z=\16 - 52

2 - -
Y7 and below by the Cireular region x2 4+ y2<4.
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%

iy
4 105
above the region R bdﬁildéii\ by the cire] /

21. Find the surface area S of the portion of the

hemisphere
, / f
ex? +-

‘s»'*ig‘{ g 5 »

S

o
19

e

Find the surface area of the unit sphere r(u,v) =sin UCOSUI +sin usin Uj +cosub w

[V
I

‘here the

domain Dis O<y< g and 0<p %ﬁ,, <

Section C

Questions 24—27. Answer:any two questions.
Each carry 1 £ %

24. (a) Show that

(b) The production . ﬁmc

when x billion dollars of |

io

t f a certain c_ompa_ii_'y is” f (x,)=20x"'3y1/3 Billion dollars.
abour and y billion dollars of capital are spent :
(i) Compute fx(x,y),‘fyf(;ﬁc,-y)-

(ii) Compute 1. (125, 27) and f_;' (125, 27) and inferpret your result.

25. Let Tlx,y,2) =20 + 9 + 2y +z% represent the temperature at each point on the sphere

2 5 . : e
X +y*+22 211, Find the extreme temperatures on the curve formed by the intersection

of the plane x + ¥ + 2z =3 and the sphere.

26. Fing the volume of the solid that lies below the paraboloid 2 = 4 — v2 - yZ above the xy plane

and ingide the eylinder (x — 1)2 + y2 = 1,
27. Verify Stoke’s theorem for the vector field ¥y, y,z) =227 4 3/ + 5yk and S is the portion of

the Paraboloid z = 4 — x? — y2 for which z < 0 with upward ovientation and C is the positively

oricnte circle 2 4 y% = 4 that forms the boundary of S in the xy-plane.,

(2 x 10 = 20 marks)
1
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