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 MTE-01  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2022 

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 questions no. 2 to 7. Use of 

calculators is not allowed.  

1. Which of the following statements are True and 

which are False ? Justify your answers with the 

help of a short proof or a counter-example. 52=10 

(a) 
23x x9

3x
lim






 = 6 

(b) The curve given by  

 y (x2 + 3x + 7) + 5 = 0 

 has an oblique asymptote.  

(c) 


















xcos

x

2 dtttan
dx

d
 = tan (cos2 x) sin x + tan x2. 
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(d) The function, f : R  R defined by  

 f(x) = |x| – 
2

1
 

 is differentiable at x = 
2

1
. 

(e) Rolle’s theorem is applicable for the function  

 f(x) = 
2

5
 + 

2x

2
 on [– 2, 2]. 

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

(1 – x2) yn + 2 – (2n + 1) x yn + 1 + (n2 – m2) yn = 0 

is true. Also find yn(0), if it exists, when n is an 

even positive integer.  5 

(b) Evaluate :  5 

   )9x()2x(

dx
22

 

3. (a) Differentiate  sin–1 







 2x1   with respect 

to cos–1 (2x2 – 1). 2 

(b) The cost of fuel used for running an engine is 









 2v

16

3
300

v

1200
, where v is the speed in 

km/hr. Find the speed which minimises the 

total cost.  4 
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(c) If  In = 
0

e–x cosn x dx,  

 find a relation connecting In and In – 2(n  2). 4 

4. (a) Evaluate :  2 

 dx
xcos2xsin3

xcos3xsin2

 


  

(b) If f is a function from R – {3}  R defined 

by f(x) = 
3x

9x9x2 2




, find a  > 0, such 

that |f(x) – 3| < 
100

1
 for 0 < |x – 3| < . 

Hence, show that 
3x

lim


f(x) = 3. 4 

(c) Find the volume of the solid generated by 

the revolution of r = 2 cos , about the initial 

line.  4 

5. Trace the curve, x2 + y2 (x – 1)3 = 0, stating all the 

properties used in the process.  10 

6. (a) Find the value(s) of k for which the function 

f defined by   

 f(x) = 













0x,xsinx2

0x,
kx

x2cos1

2

2  

 is continuous at x = 0.  2 
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(b) Evaluate :  4 

 
3

2

x ln x dx  

(c) Find an approximate value of ln 3, by 

solving the integral 
3

1

x

dx
, using the 

Trapezoidal rule with 5 ordinates.  4 

7. (a) Verify mean value theorem for f defined by   

 f(x) = 3x3 – 8x + 3, on [0, 3]. 3 

(b) Find  

 
dx

dy
, if y = xcos x  2 

(c) Find the length of the loop of the curve,  

 6y2 = x (x – 2)2. 5 
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 E_.Q>r.B©.-01  

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

{Xgå~a,  2022 

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 H$WZm| _| go H$m¡Z-go H$WZ gË`  h¢ Am¡a H$m¡Z-go 
AgË` ? AnZo CÎma Ho$ nj _| EH$ g§{jßV Cnn{Îm `m 
àË`wXmhaU Xr{OE &  52=10 

(H$) 
23x x9

3x
lim






 = 6 

(I) dH«$  
 y (x2 + 3x + 7) + 5 = 0 

 H$s EH$ {V`©H$ AZ§Vñneu h¡ & 

(J) 


















xcos

x

2 dtttan
dx

d
 = tan (cos2 x) sin x + tan x2. 
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(K) f(x) = |x| – 
2

1
 Ûmam n[a^m{fV \$bZ f : R  R,  

x = 
2

1
 na AdH$bZr` h¡ &  

(L>) \$bZ f(x) = 
2

5
 + 

2x

2 Ho$ {bE, A§Vamb [– 2, 2] na 

amob à_o` bmJy hmoVm h¡ & 

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

(1 – x2) yn + 2 – (2n + 1) x yn + 1 + (n2 – m2) yn = 0 

gË` h¡ `m Zht & yn(0) ^r kmV H$s{OE, `{X `h 

ApñVËd _| h¡, Ohm± n EH$ g_ YZmË_H$ nyUmªH$ h¡ &  5 

(I) _mZ kmV H$s{OE : 5  

    )9x()2x(

dx
22

    

3. (H$) sin–1 







 2x1  H$mo cos–1 (2x2 – 1) Ho$ gmnoj 

AdH${bV H$s{OE &  2 

(I) EH$ BªOZ H$mo MbmZo Ho$ {bE à`moJ {H$E JE BªYZ H$s 

bmJV 







 2v

16

3
300

v

1200  h¡, Ohm± v, km/hr _| 

Mmb h¡ & Hw$b bmJV H$m Ý`yZV_rH$aU H$aZo dmbr 

Mmb kmV H$s{OE &  4 
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(J) `{X In = 
0

e–x cosn x dx  h¡, Vmo In Am¡a In – 2 

(n  2) H$mo Omo‹S>Zo dmbm g§~§Y kmV H$s{OE & 4 

4. (H$) _mZ kmV H$s{OE : 2 

   dx
xcos2xsin3

xcos3xsin2

 

    

(I) `{X f(x) = 
3x

9x9x2 2



  Ûmam n[a^m{fV \$bZ  

f, R – {3} go R na h¡, Vmo EH$  > 0 kmV H$s{OE {H$ 

0 < |x – 3| <  Ho$ {bE |f(x) – 3| < 
100

1  h¡ & 

Bg àH$ma Xem©BE {H$ 
3x

lim


f(x) = 3.  4 

(J) r = 2 cos  Ho$ àmapå^H$ aoIm Ho$ gmnoj KyU©Z Ûmam 

~Zo R>mog H$m Am`VZ kmV H$s{OE &  4 

5. dH«$ x2 + y2 (x – 1)3 = 0 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$) k Ho$ do _mZ {ZH$m{bE {OZHo$ {bE 

 f(x) = 













0x,xsinx2

0x,
kx

x2cos1

2

2  

  Ûmam n[a^m{fV \$bZ f, x = 0 na g§VV h¡ &  2 
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(I) _mZ kmV H$s{OE : 4 

  
3

2

x ln x dx    

(J) g_b§~r {Z`_ H$m à`moJ H$aHo$, 5 Cn-A§Vambm| Ho$ 

gmW g_mH$bZ 
3

1

x

dx  H$mo hb H$aVo hþE ln 3 H$m 

g{ÞH$Q>Z _mZ kmV H$s{OE &  4 

7. (H$) f(x) = 3x3 – 8x + 3 Ûmam n[a^m{fV \$bZ f Ho$ {bE 

[0, 3] na _mÜ` _mZ à_o` gË`m{nV H$s{OE &  3 

(I) `{X y = xcos x h¡, Vmo 
dx

dy  kmV H$s{OE & 2 

(J) dH«$ 6y2 = x (x – 2)2 Ho$ nme H$s b§~mB© kmV  

H$s{OE &  5 


