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 MTE-07  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 

ELECTIVE COURSE : MATHEMATICS 

          MTE-07 : ADVANCED CALCULUS              

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Question no. 1 is compulsory. Attempt any  

four questions out of the remaining questions  

2 to 7. Use of calculators is not allowed.  

1. State whether the following statements are  

true or false. Justify your answers.    10 

(a) The function f : R2 
 R,  f(x, y) = sinh (e) is 

continuous at (0, 0).  

(b) S = {4 + 
x

1
| 0 < x < 1} is bounded below.  

(c) If f : R2 
 R and fx and fy exist at (a, b)  R, 

then f is continuous at (a, b).     
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(d) The function f, defined by  

 f(x, y) = 
2xy

y4–yx3x 323




 is homogeneous 

on its domain.  

(e) The function defined by  

 f(x, y) = (2x – 3y, 3x + 2y) is locally invertible 

on its domain.  

2. (a) Locate and classify the stationary points of 

the following :  6 

(i) f(x, y) = x2 + 2y2 – x  

(ii) f(x, y) = xy  

(b) Find the domain of functions fg and f/g, 

where f(x, y) = sin x + cos y, g(x, y) = 
y

xsin
, 

y  0.  4 

3. (a) Find all the Taylor polynomials of  

f(x, y) = x3 – 3xy + y3 at (2, 1).  4  

(b) Evaluate the integrals   

 
W

sin (x2 + y2 + z2)
3/2

 dx dy dz,   where W 

is the region bounded by the sphere  

x2 + y2 + z2 = 4.  4 

(c) Describe the level curves of  

 f(x, y) = 25 – x2 – y2.   2 
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4. (a) If  f(x, y, z) = (sin x, cos y, sin z),   

  g(x, y, z) = (x + 2, y2, z2 + 1), 

  and F = f

g,  verify that  

  JF(1, 1, 1) = Jf(3, 1, 2) 

 Jg(1, 1, 1). 5 

  

(b) (i) Find ,
dx

du
 if u(x, y) = x3 + 3xy + xy2 

and y = (2x + 1).   

(ii) Find ,
dt

du
 if u(x, y) = x2 + xy + 3y,  

x = t + 2,  y = 1 + t2. 5  

5. (a) Identify the indeterminate form and 

evaluate :  6 

(i) 

x1
xxx

0x 3

cba
lim













 


 

(ii) 












 

 xcos–1

2–ee
lim

x–x

0x
 

(b) Evaluate the integral   

D

24 )yx( dx dy, 

where D is the triangle bounded by x = 0,  

y = x,  y = 2.   4 

6. (a) Find the centre of gravity of a thin plate of 

density S, bounded by y = x2 and y = x in the 

first quadrant.   5 



MTE-07 4 

(b) Check whether the following limit exists or 

not :  5 

 
26

3

)0,0()y,x( yx2

yx
lim


 

7. (a) If f is a real-valued function defined in a 

neighbourhood N of a point (a, b)  R2, and 

if f is differentiable at (a, b), show that f is 

continuous at (a, b).  3 

(b) Evaluate the following limits :   3 

(i) 
xcos–x5

x2sinx3
lim

x




  

(ii) )e2(lim x5–

x



 

(c) If possible, find a function f such that  

 F(x2 + y,  y2 + x) = f. 4 

  

  
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 E_.Q>r.B©.-07  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.)  

gÌm§V narjm 

OyZ, 2021 

 

EopÀN>H$ nmR²>`H«$_ : J{UV 

  E_.Q>r.B©.-07 : Cƒ H$bZ          

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)  kgnH$ 

ZmoQ> : àíZ g§. 1 A{Zdm`© h¡ & eof 2 go 7 àíZm| _| go {H$Ýht Mma 

àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>am| Ho$ à`moJ H$aZo H$s AZw_{V 
Zht h¡ & 

1. ~VmBE {H$ {ZåZ{b{IV H$WZ gË` h¢ `m AgË` & AnZo 
CÎmam| H$s nw{ï> H$s{OE &  10 

(H$) ’$bZ f : R2 
 R,  f(x, y) = sinh (e), (0, 0) na 

g§VV h¡ &   

(I) S = {4 + 
x

1
| 0 < x < 1}  ZrMo go n[a~Õ h¡ & 

(J) `{X f : R2 
 R Am¡a fx Am¡a fy  H$m (a, b)  R na 

ApñVËd h¡, V~ f, (a, b) na g§VV h¡ &  
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(K) f(x, y) = 
2xy

y4–yx3x 323



  Ûmam n[a^m{fV \$bZ 

f AnZo àm§V na g_KmV h¡ &  

(L>) f(x, y) = (2x – 3y, 3x + 2y) Ûmam n[a^m{fV \$bZ 

AnZo àm§V na ñWm{ZH$V: ì`wËH«$_Ur` h¡ &   

2. (H$) {ZåZ{b{IV Ho$ ñVãY q~Xþ kmV H$s{OE Am¡a CZH$m 

dJuH$aU H$s{OE : 6 

(i) f(x, y) = x2 + 2y2 – x  

(ii) f(x, y) = xy  

 (I) \$bZm| fg Am¡a f/g H$m àm§V kmV H$s{OE, Ohm±  

f(x, y) = sin x + cos y,  g(x, y) = 
y

xsin
,  y  0. 4 

3. (H$) (2, 1) na f(x, y) = x3 – 3xy + y3 Ho$ g^r Q>oba 

~hþnX kmV H$s{OE &  4 

(I) g_mH$bm| 
W

sin (x2 + y2 + z2)
3/2 

dx dy dz
   

 H$m _yë`m§H$Z H$s{OE, Ohm± W, Jmobo x2 + y2 + z2 = 4 

Ûmam n[a~Õ àXoe h¡ &   4 

(J) f(x,  y) = 25 – x2 – y2 Ho$ ñVa dH«$m| H$m dU©Z 

H$s{OE & 2 
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4. (H$) `{X f(x, y, z) = (sin x, cos y, sin z),  

  g(x, y, z) = (x + 2, y2, z2 + 1), Am¡a F = f

g, V~ 

gË`m{nV H$s{OE {H$  
  JF(1, 1, 1) = Jf(3, 1, 2) 


 Jg(1, 1, 1). 5  

(I) (i) 
dx

du
 kmV H$s{OE, `{X  

  u(x, y) = x3 + 3xy + xy2 Am¡a y = (2x + 1).   

(ii) 
dt

du  kmV H$s{OE, `{X u(x, y) = x2 + xy + 3y, 

x = t + 2,  y = 1 + t2.$ 5 

5. (H$) {ZåZ{b{IV Ho$ A{ZYm© ©̀ ê$n H$mo nhMm{ZE Am¡a 
_yë`m§H$Z H$s{OE :  6 

(i) 

x1
xxx

0x 3

cba
lim













 


 

(ii) 












 

 xcos–1

2–ee
lim

x–x

0x
 

(I) g_mH$b  

D

24 )yx( dx dy H$m _yë`m§H$Z H$s{OE, 

Ohm± D, x = 0,  y = x,  y = 2  Ûmam n[a~Õ {Ì ŵO  
h¡ & 4  

6. (H$) àW_ MVwWmªe _| y = x2 Am¡a y = x Ûmam n[a~Õ, 

KZËd S dmbr nVbr ßboQ> H$m JwéËd H|$Ð kmV  

H$s{OE & 5  
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(I) Om±M H$s{OE {H$ {ZåZ{b{IV gr_m H$m ApñVËd h¡ `m 

Zht :  5 
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3

)0,0()y,x( yx2

yx
lim


  

7. (H$) `{X f, {~ÝXþ (a, b)  R2 Ho$ à{Vdoe N _| n[a^m{fV 
dmñV{dH$-_mZ \$bZ h¡ Am¡a `{X f, (a, b) na 
AdH$bZr` h¡, V~ {XImBE {H$ f, (a, b) na g§VV  
h¡ &  3 

(I) {ZåZ{b{IV gr_mAm| H$m _yë`m§H$Z H$s{OE :  3 

(i) 
xcos–x5

x2sinx3
lim

x




  

(ii) )e2(lim x5–

x



 

(J) `{X g§^d hmo, Vmo Eogm \$bZ f kmV H$s{OE {OgHo$ 

{bE   

 F(x2 + y,  y2 + x) = f.  4 

 

  

  


