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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2022

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

Note : (i) All questions/parts of the questions of
Section A and Section B are compulsory.

(it) Attempt any five questions from
Section C.

(iti) Use of calculator is not allowed.

Section—A

1. Which of the following statements are true and
which are false ? Justify your answer with a
short proof or a counter-example, whichever is
appropriate : 20

() IfA={}and B=1{1, 2}, then A x B has

two elements.

P.T.O.

(i)

(iii)
(iv)

(v)

(vi)

(vii)

[2] BMTC-131
If all the roots of a polynomial in R [x] of

degree greater than one are is C\R, then

the degree of the polynomial is even.
IfSc R,S # {}, then Sup (S) € S.

If f and g are functions definedon ] — 1, 1]
and lim f(x) =o and lim g(x) = 0,

x—0 x—0

then lim (%)
x>0 g (x)

o0,

If f and g are defined in an open interval
containing x,, and f and fg are

differentiable at x,, then g 1is also

differentiable at x.

If f is defined in an open interval

containing x,, and f is differentiable at
Xy, then f" is differentiable at x, for any
n e 7.

If fis a real valued function defined on

la b[ < R and f'(x)=0 for some
xy €]a,b[, then f has a local extremum

at x;.
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(viii) If f; and f, are defined on an open
interval I  containing  x and

lim f,(x) =0, then function f, defined

x—)xO

_ h(x)
fo (x)’

asymptote at x = x,.

has a veritcal

on I by f(x)

(ix) If a function is defined and bounded on a
finite interval, it is integrable on that

interval.

(x) If f and g are integrable on a finite

interval [a,b | then :

Jo Fx) g (x)ds =Ujf(x)dxj

Section—B
(a) Let U=1{1, 2, 3,4, 5,6, 7, 8,9, 10} be the
universal set. Let A={1, 2, 3}, B={1, 3, 4, 5},
C =11, 4, 5, 7}. Represent the sets U, A, B
and C in a Venn diagram. Also, give the set

(A U B) N C¢ using the listing method. 4

P.T.O.
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(b) Differentiate the following functions : 6

(1) sinxln(‘l - x‘)

COS X
2

i
@) 1+x
(iii) tan~! (1 + cos? 2x)

(a) Solve the following equations : 5

. 1
3x2—3x - =
@) 5

(1) In (x2 + 3) = 1n|5x - 1| —Inx,
x>0,x # l
3
(b) Integrate the following : 5
(1) j e5°¢* gec x tan x dx

(x+1)

W | G ™

(a) If the sum of two roots of the equation :
x* —2x% +4x2 +6x-21=0

1s zero, find all the roots of the equation. 7
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(b) Investigate the continuity of the function
f : R —> R, defined by :

f(x)z{(x—2)2, ifx <0

(x +1), ifx>0

Also, identity the type of discontinuity of

the function, if any. 3

Section—C

(a) A spherical balloon is filled with air at the
rate of 5 cm3/sec. Find the rate of increase

in radius when the radius is 6 cm. (Volume

of a sphere of radius r is %nr3). 3

(b) Find: 5

3

[ (e +2)ar

(¢ If f: N> Nand g: N > N are defined
by f(x)=x+5 and g(x) = 3x, findgo f.

Check whether g o fis a one-one function. 2

(a) Find: 3
Injo -~
. 2
Iim
o tan®6
2
(b) Expand cos 40 in powers of cos 0. 3

P.T.O.
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n
(¢ If y= (x +x? + az) , derive the relation

2
ﬂ+xﬂ—n2y=0. 4

(x " a2)dx2 dx

Trace the curve y? = (x - 1)4 (x —2). State all

the properties you use to trace it. 10

(a) Show that lim (x3 — 1) =7 using the &-6

x—2

definition. 5

(b) Find the area of the region above the line
x = 2 and bounded by y? = x — 2. 5

(a) Check whether the conditions of Rolle’s
theorem are satisfied for the function f,

defined by f(x) = x* —3x® + 4x% — 6x + 4

in the interval [1, 2]. Is the conclusion of
the theorem true ? Give reasons for your

answer. 4
() Find the fourth derivative of x2sinx. 3
(c) Check that f(x)=cos®?x defines a
function f : [O,g} - [0,1]. Check that the

function f is one-one and onto. 3
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10. (a) Find the extremum points for the function BMTC-131
f, defined by f(x) = 3x* + 8x3 —18x% + 60.
Also find the values of the function at its e SUTY ShTdehu
extremum points. 5 ( Eﬁ'. E-'ft ‘ﬂ. )
(b) Find % for the following 5 AT oreT
X
) : ) x S, 2022
i) y=2x""% +(sinx) =
&t uH. 2. @-131 : e
(1) 3e* +cosy = sinx )
qag : 3 FU2 3IfyFad 37F ¢ 100
AT ) 9 R 9 e ® gt A &
gt s9nr arframd 2

(i) W ‘"' § HIE gier Y99 S|

(iii) HAFAR HT YAM HH H A T
21

A3

1. frefafed wodl & 9 #H-§ 9 99 SR
HFA-9 3F 27 I I|W B UN § TH Giww

3qufa =1 9fq 3w <ifSu . 20
@ 3 A={) R B={1,2} %, @ AxB
g Tgad Bl

P.T.O.
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(i) 7€ R [x] § Tk 9@ e =@ @l S8R

% gt 7 C\R ¥ %, dl 9898 &I =1d &
il

i) A ScR X S = { | B, A Sup(S) eS|

(iv) e Beld f R g, |-1,1] W gRwfyE &
3R limf(x):oo 3R limg(x):oo %,

x—0 x—0

Gl 1imM = o0 B
20 g (x)

v) AR f IR g, wH faga fae foad x,
g, W uiwfd € R f @R fg,x, W
FFgweE €, A g W x, W SEHTHE
Bl

wi) A€ f T fooa fawe fomd x, B, W
affid € 3R f,x, 3f@hera €, @ /7
freft ot ne Z & AT x, W dTHA
B

P.T.O.
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(vil) A€ f Th HAaWA ]Ja,b[cR W gRwrfuq

ordfas WH e €, df f % x, | Th
T =SHEA B

wii)a® f @R f, T foua oiawe 1 oo
xo € W uRefeE € S lim £, (x) =0

X=X

_hA(x)
fz (%)

IR wed f W x=x, W Th
TR TS &r |

g, @ FWA I W f(x) &R

(ix) I TH oW, TH URMHA HaWad H
oRaifed 3R ofeg B, @ 39 aud o
A B

(X)ﬂﬁfﬁ?g Qﬁﬁqﬁmﬁ[a,b]ﬁ
e €, dl

Jof(e)awyde = (]2 f () |
Ujg(x)dx)
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A—d

()HE ifele U=1{1,2,3,4,5,6,7,8,9, 10} Th
TUE GH=gg B HE efifs A = {1, 2, 3},
B=11,34 5 3 C=11, 4,5 7 2
=3 U, A, B 3R C &l T o M@ |
frefuq wifsel w=i-fafay &1 9am &

(AUB)NCe freptfem 4

:

o~ ~ LaW an]

(@) fF=fafEa ol & asdst Jd HIfSU .

(1) sinxln (‘1 + x‘)

COS X

(i)

1+ x2
(iii) tan~! (1 + cos? 2x)

() F=fafea gHon &1 g ®ifST 5
; x2-3x _ l
1 3 5

(11) In (x2 + 3) = ln|5x - 1| —Inx,

x>0,x;«tl
3

P.T.O.
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(@) FEfafaa g9 J| SifsT 5

(1) _[ €% ¥ sec x tan x dx

N (x+1)
) j(3x+1)(.‘2x—3)

4. (F)AR GHHRWOT x4 — 243 + 462 +6x -21 =0
% I gal &1 A YA T, @ FHEO &

dx

gt 71 A HifeT| v
(@) f(x) - (x-2), afx<0 -
(x+1), 3dRx=0

qRefed weF f: R—>R I Gad i Sid
HIfSU| 3/Eaad &1 YR ff Fasy, A€
a2

A—H

5. (F)TF MATHR TR T 5cm® / sec I X T
T 9O St 1 Bewn ¥ afg # =A@
Fifaw safe B 6em 21 ¢ B &

Tﬁ@raﬂmﬁ%nr?’ RGIRAD 3

x3
(@) jx (t3+t)dt$[1=l'l=f§|'l?lalﬁﬁ'ql 5
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(M f(x)=x+5 AR g (x) = 3x =N ufenfea

Fed HEN: f:N >N 3R g:N N

gl gof T ISl = wifw fF wer

gof,11 ®l 2
In 9—‘
(%) lim 1 s 3
0T tan

(@) cos 40 T cos® hi Hdl H farar wifsm)

3
(M Afg y:(x+\/x2+a2)n %, qa gy

2
(x2 +a2)ﬂ+xd—y—n2y=0 F T
dx? dx

ifra| 4

7. Wk y2=(x-1)'(x-2) H SR@N HiC

3R @Y ¥ wEn fRu o g o fafau

10

P.T.O.
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(F)e —5 TR &1 YA &l <900 o :

Iim (x3 —1) =17

x—2

(@)@ x=2 & IW I 42 -x-2 TN

IEg YS9 &1 &A% d A HISU| 5
() et [1,2] H

f(x):x4—3x3+4x2—6x+4

g gRwfid wed [ & o 9 w6
Toff wdl & W9 wISU F gHA
e T © 7 399 I HT HROT SAFTI4

(@) x2 sin x 1 TN TaFHeTS A BT 3
(M) Sita wifsie f(x)=cos?x, TheH
f:{O,ﬂ»[O,lj ® gRefyd w2

Site wifst fF wed £, 11 3R =S

2l 3
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10. () f(x) = 3x* + 8x% —18x% + 60 &N GRIT

Ted f % 9™ fa<s A9 *ifSWl 31 =R

fa<si W w9 & 94 ff Fd wifsw 5

(@) fF=fafaa & far 22 FJq *ifse . 5

(i) y=asinr 4 (sin x)x

(1) 3e* +cosy = sinx
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