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BACHELOR OF SCIENCE/BACHELOR
OF ARTS

Term-End Examination

December, 2020
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 ? Give a short proof or a
counter-example, whichever is appropriate in
support of your answer : 20
(1) A cubic equation with real coefficients has

at least one real root.

(1) If A and B are two sets, then :
A uUB=Bu(A/B)

Lot-I P.T.O.
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(i) Curve y(x2+1)=3 has an oblique
asymptote.

(iv) The greatest integer function is continuous

on R.

(v) A critical point of a function 1s 1its

extremum point.

(vi) The maximum possible domain of a

function f, given by :

1-—x

f(x) =
1s ]0, 11.

(vii) %(sin (xz)) = %(SiDZ x)

(viii) lim (2% - 1} _ 1

X —>0

4

(ix) %le sectdt} = 4x? sec (x%)

(x) The function f, defined by f(x) = 1

b
1+ x2

1s integrable on every finite sub-

interval in R.



(a)

(b)

(a)

(b)

(a)
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Section—B
Evaluate the following integral : 4
_[ (x —2)
x2 - 6x + 10
., dy .
Find — for the following cases : 6

dx
G y =[x+ (x +sin? x)3]*

4

() x*+y* =16

Evaluate the following integrals : 6

2 2 _
@ J~19(2t +i2\ﬁ D 4

.. 3n/2, .
(11) Io |s1n x| dx
., dy x x
Find —, when y = x* + xe®. 4
dx

Find all the roots a, B, y of the cubic
equation x2 —7x —6 = 0. Also, find the
equation whose roots are o + B, B + vy

and a +v. 5

P.T.O.
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(b) If: 5
y =x3cosx,
then find the nth derivative of y.
Section—C
Trace the curve : 10
X
x -1’

stating all the properties you use to trace it.

y:

(a) Let: 6
x2+x -6
flx) = W
Find :
() lim f()
(i) lim f()

(1i1) Does lir% f(x) exist ? Why, or why not ?
X—>

(iv) Sketch the rough graph of f.
(b) Is: 4

Hfif‘ziijgi}

a purely imaginary number ? Give reasons

for your answer. Also, represent this

number in an Argand plane.



(a)

(b)

(c)

(a)

(b)

(a)
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Find the area enclosed by the line y =x -1

and the parabola y2 = 2x + 6. 4
Evaluate : 3
et 1 - 4x
Ihm ———
x—0 x2

For which values of the constant C is the
function f continuous on R, where f is

defined by : 3

fx) = Cx? +2x, ifx <2
x3 —Cx, ifx>2

Find the perimeter of the cardioid

r=1+sin 6. 5

Using the € —& definition of limit, prove

that : 5
lim x3 - 2x = -1
x—1

Check whether the relation : 4

R ={(x, y) | xy is the square of an integer,
x,y € N}
1s an equivalence relation or not.

P.T.O.



(b)

10. (a)

(b)
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If f and g are functions, defined by :
f(x) = Jx

and gx)=~2-x,

define each of the following functions and

their respective domains : 6
1 fog
(i) gof
@1i1) fof
(iv) gog

Expand e2?* in powers of (x — 1) upto four

terms. 5

Verify Rolle’s theorem for the function f,
defined by f(x)=x(x—-2)e™ on the
interval [0, 2]. 5
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i € A R B & Ugem €, @
A UB=BuU(A/B) B

(i) F y(x2+1) =3 & TH fode Haweasi
2
(iv) Stfushad quifeh e, R W Hdaq 8l 2|

(v) Wk ®ad 1 shif=<ieh foag Ik =H fog

B 2

1-—x

Vi) f(x) = SR URWISd We f Rl

stfireRam wewE id 10, 1[ B
(vii) %(Sin(xZ)) = %(sinz x)

(vii) lim (2% _ 1] _ 1

X —>0

o [

® f@)=—1 FW WRAf@ wed £, R B
1+x

4

sect dtj = 4x2 sec (x%)

Y IUSTAUA § GHERET ol



()

(@)

()

(@)

()
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ATT—o

o o o o (aWa 4

(Al d HdHlenet Hikenlld enllsiY @

J (x —2)
x2 - 6x +10

fr=fafaa & f |cf|k Eﬂ?rﬁﬁﬂz 6

G y =[x+ (x + sin? x)3]*

(i) x* + y* =16

o o

fTAfIREd THThel URehfeld hifslg : 6

2 2 _
o [P,

(i) | 03”" ?|sin x| dx

% A HIfST, Safh y = 2% + xe® | 4
X

frend TRl x3 — 76 — 6 = 0% Wl g
o, B, y TIRIeIUl o8 @HRT oI [
WW%G+B,B+Y@TG+Y%|

5
% y = x3cosx ®, Wy F nall STAHAS
T HifeT 5

P.T.O.
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10

y:x—l

FH STR@U U AT@U H TR R ™
[t o ot fafEg

6. (&) HME <ifeT

(@)

x2+x-6

f(x) = |x _2|
21 T HIfT 6
@) lin21+ f(x)
(ii) lir;l_ f(x)
(i) F1 lim f(x) sfige 22 = A

Fi TEN?

(iv) f hT STHIG WH Gif=Q)
H e

(-2

1+1 2+1

TF qUid: SAfsfeud e 27 e IW
1 SR AU 39 & ST THIA

T o IR 4
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(F) W@l y=x-13R Waed y2 = 2x + 6 g

o)1 &%wel 91d kit 4

4x _ 1 _ . e
(@) lim$ H1 qeAhT HISWI 3
x—0 X

(M faa ¢ & f&7 o+ & fot %@ £, R W
T €2 f FeAfatad gr aRefE € 0 3

Cx2 +2x, afcx <2

f(x):{x3—Cx, A x > 2

(%) TSI r=1+sin 0 I IRAMT A@ HISTY

5
(@) 9H & e -5 URT &1 FAN Feh G5
sifs foh - 5
lim x3 — 2x = -1
x—1

(%) sia =ifve f& fafafed @9 R
ol Ged © A1 e 4
R={(x,) | xy T YUk T o 2, &l

x,y € N}

P.T.O.
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I 7 el £ g HAL
flx) = Vx
AR g(x)=+2-x

g0 it €, @ fefefed wem o
IREAUS L 6
@ fog
(i) gof
(ii1) fof
(iv) gog
e H (x—1) HI W@l H IR UK dH
faear shifsiw) 5
f(x) = x(x —2) e T IRAGT HeH f
% fou sfauet [0, 2] W Il THT Hetua
EAISIY 5
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