
 

B–2812/BMTC–102 P. T. O. 

No. of Printed Pages : 8 BMTC–102 

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.  

 (ii) Use of calculator is not allowed. 

1. State whether the following statements are 

true or false. Justify your answers. 52=10 

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

is zero if and only if the vectors are 

parallel. 
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 (b) The directional derivative of a function 

f(x, y) at a point in the direction of the 

gradient vector of f is the maximum 

rate of change. 

 (c) If a function is continuous at a point, 

then all its partial derivatives must 

exist at that point. 

 (d) The volume of a solid can be calculated 

using a double integral over the region 

representing its base. 

 (e) The divergence of a curl of any vector 

function is always zero. 

2. (a) 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 

 (b) Determine the unit tangent vector and 

the curvature of the curve ( )r t  = (cos t, 

sin t, t) at t =  5 
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3. (a) Find 




z

s
 and ,

z

t




 where z = x2y3, x = s 

cos t and y = s sin t. 5 

 (b) Does the limit of f(x, y)  = 
2

4 2

x y

x y
  as  

(x, y)  (0, 0) exist ? Justify. 5 

4. (a) Find the stationary points, local 

minimum and maximum of  

f(x, y) = x4 + y4 – 4xy + 1. 5 

 (b) Use Lagrange multipliers to find the 

maximum and minimum values of  

f(x, y) = xy subject to the constraint  

x2 + y2 = 8. 5 

5. (a) Evaluate 

D

( 2 ) ,x y dxdy where D is the 

region bounded by the parabolas y = 2x2 

and y = 1 + x2. 5 

 (b) Change the order of integration for 

21 1

0

y

x y x
e dydx

    and evaluate the 

integral. 5 
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6. (a) Evaluate 
E

,z dx dydz where E is the 

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

z = 3.  5 

 (b) Use spherical coordinates to find the 

volume of the solid that lies within the 

sphere x2 + y2 + z2 = 16. 5 

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

line integral  
2 2

C
(( ) ),xy y dx x dy

where C is the closed curve bounded by 

y = x and y = x2. 5 

 (b) Find the divergence and curl of the 

vector   2 2ˆ ˆ ˆF ( , , ) 2x y z x zi xyzj yz k . 5 
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 BMTC–102 

foKku Lukrd (xf.kr)  

(ch-,l-&lh-,Q-,e-Vh-) 

l=kar ijh{kk  

twu] 2026 

ch-,e-Vh-lh-&102 % cgqpj dyu 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % iz'u la- 1 vfuok;Z gSA iz'u 2 ls 7 rd fdUgha pkj iz'uksa 

ds mÙkj nhft,A dSydqysVj ds mi;ksx dh vuqefr ugha gSA 

1- crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A vius 

mÙkjksa dh iqf"V dhft, % 52=10 

 (d) nks 'kwU;srj lfn'kksa dk vfn'k xq.ku 'kwU; rHkh gksxk 

tc lfn'k lekukUrj gksaA 

 ([k) fdlh fcUnq ij Qyu f(x, y) dk fnd~&vodyt 

izo.krk lfn'k f(Gradient vector) dh fn'kk esa 

ifjorZu dh vf/kdre nj gksrk gSA 
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 (x) ;fn fdlh fcUnq ij Qyu lrr~ gS] rks mlds lHkh 

vkaf'kd vodyt vfuok;Zr% mlh fcUnq ij ik, 

tkus pkfg,A 

 (n) fdlh Bksl ds vk;ru dk ifjdyu mlds vk/kkj dks 

iznf'kZr djus okys {ks= ij f}lekdyu dk mi;ksx 

djds fd;k tk ldrk gSA 

 (³) fdlh lfn'k Qyu ds dyZ dh vilkfjrk lnSo 

'kwU; gksrh gSA 

2- (d) fcUnq (1, 0, 6) ls gksdj tkus okyh js[kk tks lery 

x + 3y + z = 5 ds yEcor~ gks] ds lfn'k vkSj 

vUr%[kaMh lehdj.kksa dk irk yxkb,A 5 

 ([k) oØ ( )r t   (cos t, sin t, t) dh t =  ij oØrk 

vkSj ,dd Li'kZ js[kh lfn'k dk fu/kkZj.k dhft,A 5

3- (d) 
z

s




 vkSj 

z

t




  dk irk yxk,] tgk¡ z = x2y3,  

x = s cos t vkSj y = s sin t. 5 

 ([k) D;k f(x,y) = 
2

4 2

x y

x y
 dh lhek (x, y) (0, 0) 

ds :i esa ikbZ tkrh gS \ fl¼ dhft,A 5 
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4- (d) f(x, y) = x4 + y4 – 4xy + 1 ds LrC/k fcUnq] 

LFkkuh; U;wure vkSj vf/kdre fcUnqvksa dk irk 

yxkb,A  5 

 ([k) yxzkat xq.kdksa dk mi;ksx djds f(x, y) = xy ds 

vf/kdre vkSj U;wure eku dk irk yxkb, ;fn 

O;frjks/k x2 + y2 = 8 gSA 5 

5- (d) 

D

( 2 ) ,x y dxdy dk ewY;kadu dhft,] tgk¡ D 

ijoy; y = 2x2 vkSj y = 1 + x2 }kjk c¼ gSA 5 

 ([k) 

21 1

0

y

x y x
e dydx

   ds fy, lekdyu ds Øe esa 

ifjorZu djds lekdy dk ewY;kadu dhft,A 5 

6- (d) 
E

,z dx dydz dk ewY;kadu dhft,] tgk¡ E  

x2 + y2 = 4, z = 0 vkSj z = 3] }kjk c¼ {ks= gSA 5 

 ([k) ,sls Bksl ds vk;ru dk irk yxkus ds fy, xksyh; 

funsZ'kkadksa dk mi;ksx dhft,] tks ^xksyk*  

x2 + y2 + z2 – 16 ds Hkhrj fLFkr gSA 5 
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7- (d) js[kk lekdyu  
2 2

C
(( ) ),xy y dx x dy ds 

ewY;kadu ds fy, xzhu ds izes; dk mi;ksx dhft,] 

tgk¡ C ,d lao`r oØ gS] tks y = x vkSj y = x2 

}kjk ifjc¼ gSA 5 

 ([k) lfn'k   2 2ˆ ˆ ˆF ( , , ) 2x y z x zi xyzj yz k dh 

vilkfjrk vkSj dyZ dk irk yxkb,A 5  

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 


