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BACHELOR OF SCIENCE/BACHELOR
OF ARTS [B. Sc. (G)/B. A. (()]

Term-End Examination

Dec., 2021

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

Note : (i) All questions/parts of the questions in

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 ?

Give reasons for your answers in the form of a

P.T.O.
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short proof or a counter-example, whichever is

appropriate : 20

1 x®y-= \/E defines a binary operation @
on R.

(1) If z=a+1ib € C such that b =1, then z
a

lies in the first quadrant of the plane.

(111) No infinite subset of R has an upper

bound.
Gv) If:
f:R {1},

then lim f(x) = 2.

x—2
(v) For

f:R>Rand g: R > R,

(fog) (x)=(fo8)(x)+(fog)(x)

(vi) The domain of a derivable real-valued
function f need not be the same as the

domain of f'.



2.
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(vii) lim - 0.

X
x—0 T
COS (2 + x)

(viii)Every real function has a point of

inflexion.

(ix) Every integrable function is differentiable.
d |1 20 i (22 _ 440 i (44
(x) EU& x sm(x )dx} =t sm(t )
Section—B

(a) Let:

A={xeR|x>\ﬁ}

and B:{er|x<\ﬁ}.

Describe A (1B and B\A by the property

method.

Also show A UB in a Venn diagram with

R as the universal set. 3

P.T.O.

(b)

(c)

(a)

(b)

(©

(a)

ﬂRaRJ@F{
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Find the limit, as x — mw, if it exists, of

T—X, X>T

e +m, x<m

Hence decide if f is continuous on R or

not. 3

Find : 4
7

j e3 xt cos('?ln x) dx

e

Find all the fourth roots of 4i, and

represent them in an Argand diagram. 4

Geometrically represent :
f:R->R:f(x)=sinx+05

Hence decide whether fis 1 — 1 ornot. 3

Obtain all the relative extrema of : 3

62 -5, 0<x<3
f:R—)R:f(x): 9

——— , elesewhere
2
x“+5

Find the intervals of R on which f is

integrable, where f is defined by : 3
N7
x) = Vx e R
f(%) 217 S



(b)

(©

(a)

(b)

(c)
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Express :
(2x +5)
(x3+x2 +3x+3)
as a sum of partial fractions. 4
Obtain the equation of the line that

approximates the curve of f, defined by :
f(x)=1+ sinh(x2)+xVx R,

as x — 0. 3

Section—C

Express :

cos 70 and sin 70

in terms of powers of cos® and sin0.

Hence, express tan 70 in terms of power of

tan 0. 5
Check whether or not :

f:]0,0 > R:f(x)=Inx
1s continuous. 3
Find the maximum possible domain of the

function f, defined by f (x) = 2

(a)

(b)
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If the sum of two roots of :
2x* +5x% +4x2 +5x+2=0
1s zero, find all the roots of this equation. 7

Alka gives Bela x rupees on interest at the
rate of y% per year. Assume that the
interest 1s being continuously added
annually and Bela has to pay the loan back
after 20 years. What will be the amount

she has to pay back ? 3

Trace the curve :

y%(x—2) = 2% (x + 2),

stating all the properties you have used for

doing so. 10

(a)

If:

1 :J- sin nx

n

dx,

sin x
check whether or not :

_ ZSin[(n—l)x] o1
n-1

n na V2.



(b)
9. (a)
(b)
10. (a)
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If this equation is correct, use it to find a

and b, where :

dx = o
b, 1if n1isodd

J- n sin nx {a, if n 1s even

0 sinx
If the equation relating I, and I,_,, given

above, is not correct, find Iy —I,. 6

-1
If y= em(tan x), apply Leibniz’s theorem
to obtain an equation relating y,.; with

y, and y, 4, for n > 1. 4

Find the larger of two areas into which

x2 + y2 = 64 is divided by y? = 12x. 8
Find : 2
Iim s%nax ,a,be R,b#0
x—0 sin bx

Find the angle between the curves

x2 - y2 =5 and x2 + y2 = 5V/2. 6

P.T.O.
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(b) Check whether or not the function :

sl

satisfies the hypothesis of the inverse
function theorem (IFT). If it does, what

relation can be concluded ?

If f does not satisfy the hypothesis of IFT,
check whether or not it satisfies the
hypotheses of the intermediate value

theorem. 4
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BMTC-131 WT—aT

EAdah 3UTTY hTdehd . Fefafed wol § § &9 § F99 99 3R

FH-T FUT IGAT 2 2 A IW P 99 T Tk

[&ft. TE-Gt. (St )/ st T ()

. Hfere Iuafa ar gfa-3srew ST 20
PGP
() x®y=+xy,R W T fremd whwa
- 2021 @ uftmfua s 2
SORZF-131 : He™ (i) I z=a+ibeC 39 YR & fF 321,
g : 3 yU2 3ferhad 379 ¢ 100 d 2z gHAA & Yeo wadiy # fea g
SRS B I S S — (iii) R & fohelt «ft o1affa SwaH== &1 3R
iy & 2
qr1 etfrare 2
(Gv) i< :
(i) W ‘"' G HIE gier 499 S| f:R— {1,
(iii) AR H FA FE H EEA ALY a lim f(x) = 2.
2l (v) f:R—>R3$|'{g:R—>R & fau .

(fog) (x)=(fog)(x)+(fog)(x)

P.T.O.
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(vi) Th 3TadheHd didiae HE ®od [l
qd f & Wid & THH SH SEvIE el

2l

(vii) lim——> =0

x—0 (Tc )
COS| —+ X
2
(vii) Ui drdfash ®ad k1 Afquiiadd fa<
e 7

(ix) Y&F THEHTT Fed Aahel 1 gl 2l

(x) %{ ?f x20 sin (xz)dx} =340 sin(t4)

wm—a
() AF oifse fo .

A={xeR|x> 7|

AR B ={r Q<)

P.T.O.
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g Tu-fafy § ANB 3R B\A fafaEw)
R ol TUSE 99=99 & 9191 AUB &I
9 R@ ° of TeIEy] 3

(E)f:R—)R:f(x):{n_x’ ror

e+mn, x<nm

BN UROfYd ®ed H x > o 9 9|
(afe sifge ) &1 9 Fifaul

T YRR 99 ST fF R W Gad & A
&l 3
7
(M) jeg x4cos(7lnx)dx§|ﬁﬁﬁl'ql 4
e

(F)4i & TR @Y gA 7@ FIW MR =
WM 3@ W o Twfsu) 4
(@)f:R—> R:f(x)=sinx+0.5 H SAMHdA
&g wIfNUl 39 9HR 9@ witsw fo
f1-1 2 = & 3



5.
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‘z—ﬂ,03x£3

(M f:R>R:f(x)= 9 -
x2+5 "7
& G Groe] =F 9F A hiT| 3

(F)R & o T AW A Hifow 59 W f

HuseHa € Wl f(x) = RV

x2 +7
ar aftfia wer £ Rl 3
(@) 25 o e fai @ A
(x3+x2+3x+3)
o =ad hiful 4
() f(x):1+sinh(x2)+xVxeR al

qRafyd f & 9% H1 x —» 0 W Gfdhed
L It TN hI THRIOT A hifsEl 3

A—H

(F)cosT0 3 sin70 F cos® 3T sin0 I
ol § g9 HIfWU] 39 YHR tan70 i
Tt tan O 1 SM@ o Y&l U =g STl 5

P.T.O.
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(@) Hifew fF .

f:]O,OO[ —>R:f(x):lnx

Had & =1 3
(M f(x)= xzz_gmqﬁmfﬁaw f
JAfeeRdd G9e Yid 1A Shifsal 7

. (F)Ffe FHEwRT

2x% +5x% +4x2 +5x +2=0

% q el 1 AN I 2, A 39 GHEw B
gt 9a A Hifed| ¥

(@) TAHRT y% 1 dIfk R G gl &l x TIF
&N W @ 2| OF oifse fd osme fRE
oiftier ST sen & R &el i 20 o6 &
% HU dRET 2 a9 fwad A
ATt 2 3
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7. @k y? (x-2) =x%(x+2) H @I K
F@En & fau yam fma @ - w5
fafam 10

8. (&I :

In :J‘ S1n nx dx

sin x

g, wirg wifse fF -

[ _ 2sin[(n—1)x]

n — +1, s Vn>2

g O EN gt wHew & oAl Tge
T #% ¢ AR b B TH A HIW,
SEIE

J-nsinnxdx_ a, eAn AHE
- b, afen fwm s

0 sinx

afc 1, 3R I _, 1 Gad aqH areft R @
T TR el e €, A I, — I, %1 HH
AT wIfSTl 6

P.T.O.
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(@A y =7 R @ ofem W
'g'é.ﬁT[ W Yn+1>Yn 3:ﬁ-{ Yn-1 ﬁ nzx1 @
for gey Tenfua wifsu 4

9. (F)x2+y2 =64 & 2 =12¢ g Taufem
FE WU TR H H T2 T_Y H &TRA

BIGRCAISE 8

(@) im 22 b eRb =0 7@ FITAW 2
x—0 sin bx

10. (F)TH 22 -y2 =5 3N 22+y2 =52 =&

I T HI0T A HITST| 6

(@) STg sifae o weA

f: {g,g} —- R : f(x) = sec(%}
yfqe™ we 999 (IFT) &1 Rehedeti i

T A A Tl AR wL@r €l
et "ay grm ?

afs f,IFT &1 IRkt &1 T &l
F B, A SE HIEU 9 geEE Tm
#1 IReReTIS I Ta= HIT © A Bl 4
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