
MTE-01  1   P.T.O. 

 MTE-01  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2021 

 

ELECTIVE COURSE : MATHEMATICS 

   MTE-01 : CALCULUS 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Question no. 1 is compulsory. Attempt any  

four questions from question nos. 2 to 7. Use of 

calculators is not allowed.  

1. Which of the following statements are True ? 

Give a short proof or a counter-example in 

support of your answers. 52=10 

(a) If c is a point of the domain of a 

differentiable function f, such that f (c) = 0, 

then f has a minimum at c.  

(b) The function f, defined by f(x) = ln 

















3

3

x1

x1
, 

is an even function.  

(c) The curve, y = 
2x1

x23




 has no asymptote 

parallel to the axis of y.  
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(d)  

3

0

2

3
dx|2x|  

(e) ln (1 + x) > x  x > 0. 

2. (a) If  y = (cos–1 x)
2
,  then check whether or not 

the following is true :  4 

     (1 – x2) yn+2 – (2n + 1) x yn+1 + n2yn = 0 

(b) By dividing the interval [2, 10] into four 

equal parts, find the approximate value of 

 

10

2

2 4x

dx
, using the Simpson’s Rule.  4 

(c) Find the maximum possible domain of the 

function f, defined by f(x) = 
3x

x4 2




. 2 

3. (a) Find the ratio in which the length of the 

cycloid, x = a ( – sin ), y = a (1 – cos ),  

(0    2) is divided by the line,  = 
3

2
. 5 

(b) Evaluate  .dx
x1

)x1(

1

0

2 

ln
 5 
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4. (a) Verify Rolle’s theorem for the function f, 

defined by  f(x) = (x – 2) (x – 3) (x – 4),  on 

the interval [2, 4].  3 

(b) Let f be the function, defined on [– 1, 1] by 

the following :  

 







irrationalisxif,1

rationalisxif,1
)x(f  

 Find U(P, f) and L(P, f). Hence, check 

whether f is integrable or not on [– 1, 1].  5 

(c) Evaluate  .
1x

1x
lim

3/1

4/1

1x 




 2 

  

5. Trace the curve,  

 y2 (1 + x2) = x2 (1 – x2),  

 clearly stating all the properties used for  

tracing it.  10 

6. (a) For which values of m, is the function f, 

defined on  [1, [  by  

 













3x,

9

x
3

3x1,4mx

)x(f 2  

 continuous at x = 3 ? Are there more points 

in [1, [ where f is continuous ? Justify your 

answer.  3 
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(b) Find the area between the curve,  

 x (x2 + y2) = 2 (x2 – y2) 

 and its asymptote, x + 2 = 0.  4 

(c) If 0n,dx
xcos1

nxcos1
u

0

n





 



, then prove 

that un+2 + un = 2un+1.  3 

7. (a) Determine the angle of intersection between 

the curves, x2 + 2xy – y2 + 4x = 0 and  

3y3 – 8x – 16y + 8 = 0  at the point  (2, – 2).  3 

(b) If  x = 
t2cos

tsin3

,  y = ,
t2cos

tcos3

  then find  

dx

dy
  at  t = 

6


. 3 

(c) Evaluate  
 x1

dx
 and  



sin1

dcos
. 4  
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 E_.Q>r.B©.-01  

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

gÌm§V narjm 

{Xgå~a,  2021 

EopÀN>H$ nmR²>`H«$_ : J{UV 
  E_.Q>r.B©.-01 : H$bZ         

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%) 

ZmoQ> :  àíZ g§. 1 A{Zdm`© h¡ & àíZ g§. 2 go 7 _| 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. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ ? AnZo CÎmam| Ho$ 
nj _| EH$ g§{jßV Cnn{Îm `m àË ẁXmhaU Xr{OE &  52=10 

(H$) `{X EH$ AdH$bZr` \$bZ f Ho$ àm§V H$m EH$ q~Xþ c  

Bg àH$ma h¡ {H$ f (c) = 0 h¡, Vmo \$bZ f, c na Ý`yZV_ 
hmoJm &  

(I) f(x) = ln 

















3

3

x1

x1  Ûmam n[a^m{fV \$bZ f EH$ g_ 

\$bZ h¡ &  

(J) dH«$ y = 
2x1

x23



  H$s y-Aj Ho$ g_m§Va H$moB© 

AZ§Vñneu Zht h¡ &  
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(K)  

3

0

2

3
dx|2x|  

(L>) ln (1 + x) > x  x > 0. 

2. (H$) `{X  y = (cos–1 x)
2  h¡, Vmo Om±M H$s{OE {H$ 

{ZåZ{b{IV  
  (1 – x2) yn+2 – (2n + 1) x yn+1 + n2yn = 0  

  gË` h¡ `m Zht &  4 

(I) A§Vamb [2, 10] H$mo Mma ~am~a ^mJm| _| {d^m{OV 

H$aVo hþE, {gåßgZ {Z`_ H$m à`moJ H$aHo$  

10

2

2 4x

dx  

H$m g{ÞH$Q>Z _mZ kmV H$s{OE & 4 

(J) f(x) = 
3x

x4 2




 Ûmam n[a^m{fV \$bZ f H$m 

A{YH$V_ g§^d àm§V kmV H$s{OE &  2 

3. (H$) dh AZwnmV kmV H$s{OE {Og_| aoIm  = 
3

2 , 

MH«$O x = a ( – sin ), y = a (1 – cos ),  

(0    2) H$s b§~mB© H$mo {d^m{OV H$aVr h¡ &   5 

(I) dx
x1

)x1(

1

0

2 

ln  H$m _mZ kmV H$s{OE &  5 
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4. (H$) f(x) = (x – 2) (x – 3) (x – 4)  Ûmam n[a^m{fV \$bZ 

f Ho$ {bE A§Vamb [2, 4] na amob à_o` gË`m{nV  

H$s{OE &  3 

(I) _mZ br{OE {H$ \$bZ f, A§Vamb [– 1, 1] na 

{ZåZ{b{IV Ûmam n[a^m{fV h¡ :  

 









h¡An[a_ò  {̀X
h¡n[a_ò  {̀X

x,1

x,1
)x(f  

 U(P, f) Am¡a L(P, f) kmV H$s{OE & Bg àH$ma Om±M 

H$s{OE {H$ f, [– 1, 1] na g_mH$bZr` h¡ `m Zht &  5 

(J) 
1x

1x
lim

3/1

4/1

1x 




 H$m _mZ kmV H$s{OE & 2 

5. dH«$ y2 (1 + x2) = x2 (1 – x2) H$m AmaoIU H$s{OE Am¡a 

AmaoIU _| à`moJ {H$E JE g^r JwUY_m] H$mo {b{IE & 10 

6. (H$) A§Vamb [1, [ na 













3x,

9

x
3

3x1,4mx

)x(f 2  Ûmam 

n[a^m{fV \$bZ f, m Ho$ {H$Z _mZm| Ho$ {bE  

x = 3 na g§VV h¡ ? Š`m [1, [ _| Am¡a q~XþAm| na ^r 

f  g§VV h¡ ? AnZo CÎma H$s nw{ï> H$s{OE &  3 
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(I) dH«$ x (x2  +  y2)  =  2 (x2  –  y2) Am¡a BgHo$ 

AZ§Vñneu x + 2 = 0 Ho$ ~rM H$m joÌ\$b kmV 

H$s{OE & 4 

(J) `{X 0n,dx
xcos1

nxcos1
u

0

n





 



 h¡, Vmo {gÕ 

H$s{OE {H$ un+2 + un = 2un+1.  3 

7. (H$) dH«$m| x2  +  2xy  –  y2  +  4x  =  0 Am¡a  

3y3 – 8x – 16y + 8 = 0  H$m q~Xþ  (2, – 2) na 

à{VÀN>oXZ H$moU kmV H$s{OE &  3 

(I) `{X x = 
t2cos

tsin3

, y = 
t2cos

tcos3

 h¡, Vmo t = 
6

  na 

dx

dy  kmV H$s{OE &  3 

(J) 
 x1

dx  Am¡a  



sin1

dcos  H$m _mZ kmV 

H$s{OE & 4 

 


