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BACHELOR’S DEGREE PROGRAMME
(BDP) (BSCG/BAG)

Term-End Examination
June, 2023

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

Note : (i) All questions/parts of Section A and

Section B are compulsory.

(it) Attempt any five questions from
Section C.

(iii) 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) IfA, Band C are three sets, then :
An(B-C)=(AnB)-(AnC).

P.T.O.
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(iii)

(iv)
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.3+ 2| x| 2
Iim —— =—.
x—>0 5x —3| x| 3

3
L] IZX tan0d 6 | = 6x tan (2x3).
dx\J1

d 1
&(Iog|x|):;(x¢0).

X+1

has an oblique
X—2

The curve, y-=

asymptote.

A cubic equation with real coefficients can

be found, whose roots are 1, — 1 and «f—l.

The maximum possible domain of a
function f given by :

5%

In X

f(x) = is 10,5[ .

If for a function f, | f | is continuous, then

fis also continuous.

sin x has only one point of inflection in

10, 2x[.

/4
In cotxdx=1In2.
/6
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Section—B
., ady .
2. (a) Find ™ for the following : 6
X
2
M y=—X atx=1
—X
i) y= cot‘l(»\/x2 —1) +secIx(x > 0)
(b) Evaluate : 4
J- x4+ x2 +1
2(x2 +1)
3. (a) If y = x%~X, prove that : 4
n(n -1 n-1)(n-2
n =¥Y2 —n(n—2)yl+L2()y.

(b) If the sum of two roots of the equation: 6

4x% +8x3 +13x2 +2x+3=0

1s zero, find all its roots.
nl/4
4. (@) Ifl, = Io tan"6d 6 (n > 1), then show that :

3
N(lhg +1na) =1

(b) Evaluate : 3

jf3|x—1|dx.

P.T.O.
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(¢) Find g—y, when y = (In x)* + (sin"1 x)*. 4
X

Section—C

(a) Find the area bounded by the curve : 4
r=4cos0.

(b) Evaluate : 3

. tan xsec? x — x
lim > .
x>0  X2tan x

(c) Examine, whether the equation,
x3-10x+8=0 has a real root in the

interval, [- 1, 2], or not. 3

Trace the curve, y? (3—x) = x3, stating all the

properties needed to trace it. 10

(a) Check whether the relation : 3
R ={(m,n) e Nx N : m is a factor of n}
1s an equivalence relation or not.
(b) If the function f:R —> R be given by

f(x) = X2 + 2 and g be a function given by
g (x) = Ll,x #1, then find fo g, g o f and
X —_

hence find (fo g) (2) and (g o f) (- 3). 4



10.

(©

(a)

(b)

(a)

(b)

(a)
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Evaluate : 3

) 1 1
lim — .
x=2 | X—2 X2 -3x+2

Find the length of the arc of the parabola,

x2 =12y, cut off by its latus rectum. 6

For the function f defined by f (x) =3x -2

over [0, 1], verify : 4
L, f)<U(P, ),

where the partition P is {O, % , % , 1}.

Using the & — & definition of limit, prove
that : 5

lim (2 x2 —3x3) = —1.

x—1

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

terms. 5
Determine the values of ¢ and b for which
the function f defined by : 5
ax? +b;  ifx<0
f(x) =
9 —23 +1 ifx>0
Xc+1

is continuous. Check also derivability at

x=0.

P.T.O.
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(b) By considering the function f given by : 5
f(x)=(x-2)Inxon[L 2],

show that the equation, xIn(ex) =2 is

satisfied by at least one value of x lying
between 1 and 2.
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TATdeh SUTEY ehTdehd
(St.Etd, ) (S TE S, /6T ST )
AT OeT
S, 2023
ot T2t .-131 © e

gag : 3 HqU2 AfYHaT 3TF ¢ 100

T 2 () WS AR W ‘e ® gl ge/ae &

Teft w otfare 2
(i) 9 ‘W W hIE uier 9 Sifsm)

(iii) AR BT WAN HT i A T
2

1.

HET—3A

frefafed wol § 9 ®HE-9 %o H§d 3R
HH-9 G 87 A ST B UY § Tk G
Syufd a1 gfa 3% e . 20
G a€ AB 3R Cc dF wq==4 € a :
AnNnB-C)=ANB)-(AnC)

P.T.O.
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oy o X +2| x| 2

@@ lim ———=—
x=>0 5Xx -3 | x| 3
d

(1)) — J. 2e tan6d Oj = 6x tan (2x°)
dx\ 71

@iv) d (log | x|)=%(x¢0)

dx

(v) o y=:j; F T fde sHaenst g

v e 1-1 $R 1 aeft uw e

iR, fS9s e arRdfas 8, W< i
S Hendl 2

5-xX

(vii) f(x) = S RV ®wed f T

sifireram Henifaa oid 10,5[ =1

(vii)TF e f & faw afx | f| gaq & @ f
off waq sl

(ix) sinx &1 ®ad Tk AfquRadd fa5 10, 2x[
T 2

/
(x) jn/:cotxdx: In2
T
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f1+ x2 l
2

Ux2 1) +seclx(x > 0)

—~

—

—
~
<

|

(@]

o

i

=
—_——

dx ShT HeAIhT hiTIq| 4

(h)afg y=x2exéﬁmﬁmﬁ; 4

—n(nz_ Dy, —nn-2)y, + {00 -2) Dén —2)y

(@) TR 4x* +8x3 +13x2 +2x+3=0 &
gl w1 ARd I T, df weft 9o oW

Yn =

e 6
() afE In=I§/4tan”9d6(n ~1) ¥ @ =ulEm
f& n(l, 4 +1,4) =11 3
(@)jf3| x—1|dx ohT FeATh hIfsT| 3

(M afE y=(@nx)*+@6intx* & d % Bl
HIFT 4

P.T.O.
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HT—H

(R)TH r=4cosd TU UREG &FTRA I

T 4

. tan xsec? x — x
(@) lim >
x—0 X2 tan X

() S Hifsy fF THHOT x3 —10x+8=0
1 WA [-1, 2] W Tk arEdfesh gol & A
Bl 3

@ H FAr fhd & 9 qor-udl &t faed

U T y2 (3—x) = x3 I STEU hifs@| 10

CIEIE] Hifg ED Ty

R={(mn)e NxN:mn hl Teh
faurSter 21} qodar ger © A1 | 3

1 HoAh HIST| 3

(@A f(x)=x2+2 U IR Fed
f:R>R 3R g(x):xi_l,x;tl R
oRefed ®wem f € @ fog,gof I
FfTW 8@ FER (fog)(@) W
(go f)(-3) I I wifST| 4
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(Tl)lim{l— L } HT AR

x=2 | X—=2 X2 -3x+2

EASI 3

8. (F)WECH x2 =12y i A9 g h1E Wbt

=19 i dAaTs Jd hifST 6

(@) A [0,1] W f (x) =3x—2 FR TRHIA

Hed f @ fau gafug s

L(P, f)<u(p, f) & faasw P,
{o =< 1} 2l 4
3’

9. (F)TH &l ¢—o& UNWH & FaAT Hlh 935
it T 5

lim (2x%2 -3x3) = -1
X—1

(@)e?* &1 (x—-1) I = § IR UK dh
faear wifsu) 5

P.T.O.
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10. (F)a X b & 37 T & Aq@ How 5o

ax2 +b, x<0

feg f(x) = 3

+1 x>0
x2 +1

g gRfod e f Tdaq Bl x=0 W f
1 STk I Si= ft wifs| 5

(@)IAWA [L2] W f(x)=(x-2)Inx TN
uRefd we f ofifelg iR swiisw fw
T xIn(ex) =2, x & 1 AN 2 & o=

%0 4 %Y Th A1 &l TqL w2l 5
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