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B. SC. (MATHEMATICS)
(BSCFMT)

Term-End Examination
June, 2026

BMTC-102 : MULTIVARIABLE CALCULUS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.
Attempt any four questions out of

the remaining questions 2 to 7.

(it) Use of calculator is not allowed.

1. State whether the following statements are
true or false. Justify your answers. 5x2=10

(a) The dot product of two non-zero vectors

1s zero if and only if the vectors are

parallel.
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(b)

(©

(d)

(e)

(b)
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The directional derivative of a function
f(x, y) at a point in the direction of the
gradient vector of Vfis the maximum

rate of change.

If a function is continuous at a point,
then all its partial derivatives must

exist at that point.

The volume of a solid can be calculated
using a double integral over the region

representing its base.

The divergence of a curl of any vector

function is always zero.

Find the vector and parametric
equations for the line passing through
the point (1, 0, 6) and perpendicular to
the plane x + 3y + z = 5. 5

Determine the unit tangent vector and

the curvature of the curve r7(¢) = (cos ¢,

sint, t)att=m. 5
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3. (a)
(b)
4. (a)

(b)

(b)
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Find 0z and 8_2’ where z = x2y3, x = s
0s ot
cos t and y = s sin t. 5
.. x2y
Does the limit of f(x, y) = 5 as
x*+y
(x, y) = (0, 0) exist ? Justify. 5

Find the stationary points, local
minimum and maximum of
flx,y) = x4+ yt—4dxy + 1. 5
Use Lagrange multipliers to find the
maximum and minimum values of
f(x, y) = xy subject to the constraint
x2+y2=8. 5
Evaluate ”(x+2y)dxdy, where D is the
D
region bounded by the parabolas y = 2x2
andy =1+ x2. 5

Change the order of integration for
1 1 2

I I e’ dydx and evaluate the
x=0Jy=x

integral. 5
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6. (a) Evaluate ”.[zdxdydz, where E 1s the
E

region bounded by x2 + y2 =4, z=0 and

z=23. 5

(b) Use spherical coordinates to find the
volume of the solid that lies within the

sphere x% + y2 + 22 = 16. 5

7. (a) Use Green’s theorem to evaluate the

line integral (JSC ((xey + y2) dx + x2dy),

where C is the closed curve bounded by
y=xandy= x2 5
(b) Find the divergence and curl of the

vector F (x,y,2)= x22i + 2xyz} — yzQI%. 5
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BMTC-102

fertT TR (i)
(31, TH.-91.U%.U.21.)
i ureln
S, 2026

o UH.21ETL-102 : FgeR e

gug ;2 gu2 SIfeHaH 37%F : 50

M : FeTH. 1 7 &1 597 2 § 7 TF (8] ar g9
% I GIT | HAFE & ST 1 ST7AfT 78 &1

1. dareq o fafafed s 9 € 9 s/ e

I ! gfte HINT : 5x2=10
(%) N AR Afewn w1 A o I adt g
T Wi TR B |

(@) fordll foag ™ e flx, y) 1 fooh-sTaehars
Yaurdr 9fest Vf(Gradient vector) @ feem &
e &l SAfeehad g B 1
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(1) afg frdt fog W wer Taq ®, @ 3T at
SRTH  Aahersl AHaRd: SH fog W 1w

ST =T |

() fordt 3 & 3MIad 1 Uileherd 3T STYR i
TSIYd A ael & W fgEEehe 1 3T

e Tl ST Tehdl B

(%) foel Tfest B & wd &1 YA Ted
I Bl T

2. (&) fag (1, 0, 6) ¥ TR S ATl 3@ Sl FHAA
x + 3y + z =5 % A& @, & Gy 3R
TS THHIUI T Tdl TS | 5

(@) a% 7(t) = (cos ¢, sin ¢, t) Tl t = n T Tshall
3R e Tt Yt afewr @ faufo Fifse 5

3. (Eﬁ)a—zﬁf{% WWE‘IQ,E%Tz=x2y3,

0s
x=scost3Ry=ssin ¢ 5
x2y
(@) 1 flx,y) = T G (x, y) — (0, 0)
xt + 52

& w9 4 wE St § 2 fog wifs 5
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(F) flx, ) = x* + y* — dxy + 1 % T farg,
T A SR sAfshad forgsli w1 W

Ry | 5

(@) AU T[UThi T SUART b f(x, y) = xy &

afyehad @R =AaH HM &1 94 AEY ARG
AT 2 + y2 = 8 ¥ 5

(F) ”(x+2y)dxdy,5h"[ qeaiehe Hifed, el D
D

AT y =202 ARy =1+ x2 U I§ 8l 5

(@) jizoj;:xey2dydx6% fore gqmeRe & w9 #

TR Shieh AR hl Yok HISTI 5

(#) [[[zdxdydz, #1 qeaiwa #ifw, s@& E
B

x2+y2=4,2z=03Nz=3, g5 &8l 5
(W) TH 39 & 3MFaq &1 Udl o & T Meid
fdoienl w1 swER wifs, S ‘en’
X2+ y2 + 22 — 16 % ¥ feoa ¥ 5
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7. (%)@ HHHAA gSC((xy+y2)dx+x2dy), &

e @ T W9 & JHI 1 ITAN HifSG,

SR C T §Id Tk T, Sy = x 3N y = a2

g UfEg B 5
(@) Fes F (x, y, 2) =x22i + 2xyz) — yz°k I
ST 3T’ Sl 1 Ial @sT | 5

X X X X X
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