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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

February, 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 questions no. 2 to 7. 

1. Which of the following statements are True and 

which are False ? Justify your answers in the 

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

(a) If f is a real-valued function defined on  

[–1, 1] and f (a) = 0 for some a [–1, 1], then 

f has a local minimum at x = a. 

(b) f(x) = x3 – 3x2 + 4x – 8 defines an increasing 

function f on R. 

(c) The range of the function f, defined by  

f(x) = x – [x],  where [x]  is  the  greatest  

integer  x, is [0, 1[ . 

(d) x
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(e) f(x) = (x + 1) (x2 + 11) defines an odd function 

f of x. 

2. (a) Find 

 










 xtanx

xsin
lim

0x
. 2 

(b) Find the volume of the solid of revolution 

obtained by revolving the area under the 

curve 
3

x
–4y

3

  between x = 0 and x = 2, 

about the x-axis. 4 

(c) Find the intervals on which the graph of  

y = e– x2/8 is : (i) concave, (ii) convex. 4 

3. (a) Is the function f : R  R, defined by 

      













3x,0

3x,
3–x

9–x
)x(f

2

 

 continuous on R ? Give reasons for your 

answer. 3 

(b) Draw the graph of f : [–1, 1]  R : f(x) = x|x|. 

Is f differentiable at x = 0 ? Give reasons for 

your answer. 4 

(c) If  y = x2e2x,  show that at x = 0, 

 yn = 2n–2 . n (n – 1).  3 
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4. (a) Find all the asymptotes of the curve  

x4 – y4 + xy = 0 parallel to the axes, as well 

as all the oblique asymptotes.  5 

(b) If dxxsineI nx–

0

n  , find a relation 

between In and In–2 for n    2. Hence  

obtain I4. 5 

5. (a) Evaluate : 6 

 
5xcos5xcosxcos

dxx2sin)xcos4(
23 



   

(b) Find the first 3 terms of the Taylor series of 

the function f, given by f(x) = 3 + tan–1 5x, 

around 0·2. 4 

6. (a) Show that the diagonal of a rectangle of 

perimeter 6 units is shortest when it is a 

square. 3 

(b) Calculate the approximate value of 

dxxsin

2

0




, using Simpson’s rule, with  

8 equal subintervals. 4 
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(c) If an arrow is shot upwards on the  

moon with a velocity of 58 m/s, its height H  

(in metres) after t seconds is given by 

H = 58t – 0·83t2.  

(i) When will the arrow hit the moon ? 

(ii) With what velocity will the arrow hit 

the moon ? 3 

7. (a) Find the equation of a tangent to the curve 

10yx   at a point (x0, y0). Show that 

the sum of the intercepts of this tangent is a 

constant. 4 

(b) Differentiate sin–1 x with respect to  

cos–1 2x–1 . 2 

(c) Find the length of the curve y = ln (sec x) 

between the points x = 0 and x = /3. 4 
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ZmoQ> :  àíZ g§. 1 A{Zdm`© h¡ & àíZ g§. 2 go 7 _| go {H$Ýht Mma 
àíZm| Ho$ CÎma Xr{OE & 

1. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ Am¡a H$m¡Z-go 
AgË` ? AnZo CÎmam| H$s EH$ g§{jßV Cnn{Îm `m àË`wXmhaU 
Ho$ ê$n _| ñnï>rH$aU H$s{OE &  52=10 

(H$) `{X f, [–1, 1] na n[a^m{fV EH$ dmñV{dH$ _mZ \$bZ 
h¡ Am¡a {H$gr a [–1, 1] Ho$ {bE f (a) = 0 h¡, Vmo f 
H$m x = a na EH$ ñWmZr` {ZpåZîR> hmoJm & 

(I) f(x) = x3 – 3x2 + 4x – 8 Ûmam R na n[a^m{fV 
\$bZ f EH$ d¥{Õ_mZ \$bZ h¡ & 

(J) f(x) = x – [x], Ohm± [x] EH$ A{YH$V_ nyUmªH$  x 
h¡, Ûmam n[a^m{fV \$bZ f H$m JmoMa (n[aga) [0, 1[ 
h¡ & 

(K) x

e
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xedtt
dx

d

x





















 ln . 



MTE-01 6 

(L>) f(x) = (x + 1) (x2 + 11) Ûmam n[a^m{fV x H$m \$bZ 

f EH$ {df_ \$bZ h¡ &  

2. (H$) 










 xtanx

xsin
lim

0x
 kmV H$s{OE & 2 

(I) dH«$ 
3

x
–4y

3

  Ho$ x = 0 Am¡a x = 2 Ho$ ~rM Ho$ 

joÌ\$b H$mo x-Aj Ho$ à{V Kw_mZo go àmßV KZmH¥${V H$m 

Am`VZ kmV H$s{OE & 4 

(J) do A§Vamb kmV H$s{OE {OZ_| y = e– x2/8 H$m AmaoI 

(i) AdVb, (ii) CÎmb hmoJm &  4 

3. (H$) Š`m 













3x,0

3x,
3–x

9–x
)x(f

2

 Ûmam n[a^m{fV 

\$bZ f : R  R, R na g§VV h¡ ? AnZo CÎma Ho$ 

H$maU Xr{OE & 3 

(I) f : [–1, 1]  R : f(x) = x|x| H$m AmaoI It{ME & 

Š`m f, x = 0 na AdH$bZr` h¡ ? AnZo CÎma Ho$ 

H$maU Xr{OE & 4 

(J) `{X y = x2e2x h¡, Vmo Xem©BE {H$ x = 0 na  

yn = 2n–2 . n (n – 1) h¡ & 3 
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4. (H$) dH«$ x4 – y4 + xy = 0 H$s Ajm| Ho$ g_m§Va Am¡a 

{V`©H$ g^r AZ§Vñneu kmV H$s{OE & 5 

(I) `{X dxxsineI nx–

0

n   h¡, Vmo n  2 Ho$ {bE 

In Am¡a In–2 Ho$ ~rM EH$ g§~§Y kmV H$s{OE & Bg 

àH$ma I4 ^r kmV H$s{OE & 5 

5. (H$) 
5xcos5xcosxcos

dxx2sin)xcos4(
23 



  H$m _yë`m§H$Z 

H$s{OE & 6 

(I) f(x) = 3 + tan–1 5x Ûmam n[a^m{fV \$bZ f Ho$, 0·2 

Ho$ à{V, Q>oba loUr Ho$ nhbo VrZ nX kmV H$s{OE & 4 

6. (H$) Xem©BE {H$ n[a_mn 6 BH$mB© dmbo EH$ Am`V Ho$ {dH$U© 

H$s b§~mB© Ý ỳZV_ hmoVr h¡ O~ dh EH$ dJ© hmoVm h¡ & 3 

(I) 8 g_mZ CnA§Vambm| Ho$ gmW dxxsin

2

0




 H$m, 

{gåßgZ {Z`_ H$m à`moJ H$aHo$ g{ÞH$Q>Z _mZ kmV 

H$s{OE & 4 
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(J) `{X EH$ Vra 58 m/s Ho$ doJ go M§Ð_m na  

D$na H$s Amoa Mbm`m OmVm h¡ Vmo t goH$ÊS> Ho$ ~mX 

BgH$s D±$MmB© (_rQ>a _|) H = 58t – 0·83t2 Ûmam Xr 

OmVr h¡ &   

(i) Vra M§Ð_m na H$~ dmng bJoJm ? 

(ii) Vra M§Ð_m H$mo {H$g doJ go bJoJm ? 3 

7. (H$) dH«$ 10yx   H$s {~ÝXþ (x0, y0) na ñne©-aoIm 

H$m g_rH$aU kmV H$s{OE & `h Xem©BE {H$ Bg  

ñne©-aoIm go ~Zo A§V:I§S>m| H$m `moJ> EH$ AMa h¡ &  4 

(I) sin–1 x H$mo cos–1 2x–1  Ho$ gmnoj AdH${bV 

H$s{OE &  2 

(J) dH«$ y = ln (sec x) H$s {~ÝXþAm| x = 0 Am¡a x = /3 

Ho$ ~rM b§~mB© kmV H$s{OE &  4 


