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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2023
(Elective Course : Mathematics)
MTE-01 : CALCULUS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions from

Question Nos. 2to 7.

(iti) Use of calculator is not allowed.

1. Which of the following statements are true or

false. Give a short proof or a counter-example of

your answers : 2 each
@  lim sin X — coS X s 1
o x_T A2
4 4

.. 2 5
(11) J:l| X|dx = 7

P.T.O.
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(iii) The asymptotes of the curve x?y? = x? — y?

(iv)
V)

(a)

(b)

(a)

(b)

(a)

are y = =+1.
Lim x —[x]=0.
X—3~

If f be the greatest integer function and g
be the modulus function, then :

won(-5)-t00(-3 -»

Prove that the triangle of maximum area
that can be inscribed on a given circle is an

equilateral triangle. 5
Integrate : 5
J‘ COS X dx .
J2sin2 x +sin x + 3
Integrate : 5
2
J' X¢ +1 X dx
(x +1)2
If y=acos(Inx)+bsin(Inx), show that: 5

XZYn+2 + (2n + 1)Xyn+l + (n2 + 1)Yn =0.

For what values of k, is the function f,
3-kx, 1<x<2

defined as f(x) = x_2 _3 x»2
4

continuous at X =2 ? Further, at which

other points in [1, o[ is f continuous, and

why ? 4
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(b) The semicircular region bounded by

y—2=+9-x%* and the line y=2 is
rotated about the x-axis. Find the volume
of the solid generated. 6

(a) Find the area of the surface of revolution
obtained by revolving the parabola

y2 =4x from x=0 to x =3 about the x-

axis. 5
(b) Prove that for every x >0 . 5
<tanlx < x.
1+ x2
Trace the curve : 10

(-4 (y2-1) =4

clearly stating all the properties of curve
tracing. 10

(a) Differentiate tan‘l[;] with
1+

V1-x2
respect to x. 5

(b) Derive the reduction formula for
I eXsin™ x dx. Using  this evaluate

Iezx sin? x dx . 5

P.T.O.
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(i) 999 & 2 G 7 TH HIE WX T
HifSq|

(iii) HeThAR HT AN HH H Al TET
2l

1.

freafafad § 9 ®F-§ %99 99 3R &H-9
A T ? W IW & Uy T i Ivufy =@

Tfa-38E0 T : TAH 2
() lim Sinx—cosx . 1
o oy T V2
4 4

.. 2 5
(ii) j_1| x| dx =2
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(iii) T x2y2 = x2 — y2 I IHAWREA y = +1
gl

(iv) Lirgr)l Xx—[x]=0

v) AR f uw Afugad guie weH AR g
TF HOF T B, qa

won(-2)-tren (-5

(%) fog =it f&f ™ @ ™ g9 o
srafifed s e e sifusan €,

¢ gufgarg s g 5
(@) AT Shifeg 5
Cos X
d
IJZsin2x+sinx+3 "
(h) HHTR A hIfSTq 5
x> +1
J‘(x+1)2e o
(@) =g : 5
y = acos (In x) + bsin (In x)
ar ?{S'I'T'S'Q &

Xzyn+2 + (2I’] +1)Xyn+1 + (n2 + 1)yn =0

P.T.O.
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(%) & & fo7 & fau f=fafea gm
2?2

(@)

()

qREST ®e f, x=2 W Fdd

3-kx, 1<x<?2

f =< x2
() X——3, X>2
4

ThE A, [Loo[ H fr fageti W f daa
g 3 | ? 4

HAGIT y-2 =v9-2? R W y=2 ¥
R &o%a &l x -31q & 9Rd: g S
2 T YHR S 3 H1 oFad I

HifT| 6

TWAAT y2=4x Hl x=0 ¥ x=3 Th
-3 & GRA: AR & a9 M IO
&hA Ad St 5

(@) 9% x=0 & fou fag wifse f& : 5

<tanlx<x

1+ x2
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6. dh (X2 —4)(y2-1) =4 HT AR@U HifTU| TEA@
W & foag f5 Tor-amt @1 = fema s €,
3= fafau 10

1++1-x2
AR TAd HiTd| 5
(@) [eXsin" xdx % faq wHFET ¥ fewtfag
A TE A H TAN FH Iezxsinzxdx

1 HeAIh HITST| 5

7. () tan‘l{;] H  x H Uy
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