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

Term-End Examination

December, 2024

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

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

(it) Attempt any eight questions from
Question No. 2 to 10.

(iti) Use of calculator is not allowed.

1. Which of the following statements are true and
which are false ? Give a short proof or a

counter-example, in support of your answer : 20
@) If ZA={xeQ|x>y3},U=Q, then

ACUZ=Q-{1,2,3,.}.
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(11) The value of k for which the function f
defined by :

2 .
F(x) = x“ -2, ifx<1
kx =2, ifx>1

1s continuous at x =1 1s 0.

(111) The only solution of the equation :

2
log x = log[ X 2j—log££]
1—x 1+Xx

. 1
1S X =—.
2

(iv) The maximum possible domain of a

. . 4 - x? .
function f given by f(x)= 18
[,2
X<+ X

R —-1{0,1}.

(v) The curve %—%
X“ oy

=1 has no asymptotes
parallel to axes.

(vi) i(sin\/;) # i(\/sin X).
dx dx

16x% -25
4X+5

(vi)) lim 10.

X———
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(viil)) The function f, defined by f(x)=|x-2] is

differentiable at x =2.
. 1
(ix) {—E,O,l}EQXZXN.

x) If f(x)=x> and g(x)=2x+1, then

fog)=gof).

2. (a) Find all the roots o,p and y of the cubic

equation 3x2+11x%2 +12x+4 =0 such that

the roots are in H.P. 5

(b) Prove that the function f:R —]l,00[

defined as f(x)=3%*+1 is invertible and

find a formula for the inverse. 5

3. (a) If y=sinx and n is any positive integer,
then find y2 + y2,;. 5

(b) Find the nth Taylor’s polynomial for

labout Xx=1. 5
X
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4. (a)
(b)
5. (a)

(b)

6. (a)

(b)
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Find & when y = x. 5
dx
Evaluate : 5
2
[ xT+Tx-11)dx
Test the continuity and differentiability of

the function : 5

2
F(x) = Xx“=1, x2>1
1-x, x<l1

at x=1.

Draw the rough sketch of the curve

r2 =3rsin®. 5

Find the fourth roots of the complex
number 1+i and show the solution

geometrically. 5

A bee follows the trajectory x=t-3sint
and y=4-3cost, where t>0. It lands on
a wall at time t=10. A what time was the

bee flying horizontally ? 5
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7. Trace the curve yz(a +X) = x2(a -X), a>o0,

stating all the properties you use to trace it. 10

8. (a) Using the &-8 definition of limit, find &

such that lim (4x+5)=13; £¢=0.04. 5

X—2

(b) Verify Lagrange’s mean value theorem for
the function f, defined by f(x)= x> on the

interval [-1,1]. 5

9. (a) Find the area of the region bounded by the

curves y=x? and y=x>. 5

(b) Find all possible relative extreme values of

the function f defined by
f(x)=x>-6x2+9x-4 by using first

derivative test. 5
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10. (a) Find the length of the curve given by the

equations x=2cost+3 and y=2sint+4;

0<t<2m. 5
dZy

(b) If x=a(6-sin0B),y=a(l—cos0), find ol
X

at 0 =m. 5
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faqm™ Taes /e T
[&ft, Ta-dt, (S )/ &t W (SH. )/
o, w9, § ]
LB IR I E)
faarar, 2024
StUHE-131 : e

gHg : 3 FqU2 fIFTH 3HF : 100

Tz . () F97 G 1 F HfAard B

(i) 99 @ 2 @ 10 TF FE A3 F97
HI7T/

(iii) BeHAN F FIAT FH HT HFAMA T8
8/

1.

frefafed & 9 $H-9 %o ¥9 iR wE-9
HUF A 8?7 AU I & U W e suuta
R I ST T B L LU 20
i) I ZA={xcQIx>3},U=Q & @

AUz =Q-1{1,2,3,..} =B
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(i) k =1 = °M, fSEs fag

x2-2 Jdx<1
F(x) =
kx—2, Jfax>1

g IReifod ®eH f,x=1 W Fad &, 0 B

(111) TR log x = log ~log| == | AT

X
1-x2 1+X

Fad T x:% 3

i) f(x)= 4% g URWfYd ®weH T

\]X2+X
Sferehan GuIferd 9id R —{0,1} ®

(v) 9 %—%:1 w1 e &k THMICR hIE

et Tl T
) 2 (sinv) = & (VEinx)
dx dx

16x* -25
4X+5

(vin) lim 10

X—>——
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(viil) f(x)=|x—2| S URHMYd & f,x=2

W SFTRTT B

. 1
(ix) {—5,0,1} eQxZxN

x) IR fx)=x 3R g(x)=2x+1 %, a

fog(l)=gof @)l

(F) o1 TR 3x°+11x%+12x+4=0 & §H
I o p AR y, S & HP. # ¥
IREAl 5

(@) f(x)=3"+1 gU URWf[d  &eH
f:R ]L,0 FCHATTE & IR ohd HI
B ERECAIGI 5

(%) 9% y=sinx 3R n TH eFAHAS Uil
%’ fll Yr%+Yr21+1 I SIS 5
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(@) %‘m‘lf?fq x=1 @Wﬁanﬁéﬁ'{a@?{

IEEQIEIY 5
4. (&) y=x* = fau j—i [REAISI 5
(@) j_21(|x|+|x—1|)dx &1 °A feprfer@) S

5. (%) e 5

2 _ >
F(x) = Xx“=1, x=>1
1-x, x<1

F x=1 W Gdadl 3R STakeadr i
T HifT|

(@) 9% r2=3rsind & & @ha GfFU 5

6. (%) Gty §@& 1+i &1 9qd o Fd HiNQ
AR =0 soithfq ®9 § o geiizu 5
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(@) Th W FEUEH  x=t-3sint 3R
y=4-3cost, & t>0, H I 2 TE
t=10 THF W IR W Nl 7| Tl
foram v W AfTS 9 9 3T W@ o 2 5

7. g% yia+x)=x3(a-x), a>0 I ARG
FIT 3R Tor & § g fory T Toremt
fafEu) 10

8. () I I g5 TRYUST hT FAT Hlsh & I

9 HE  F@ i SEe fau
lim (4x+5)=13, £=0.04 2| 5
X—2

(@) f(x)=x> g0 IRfog ®wem f & fag

AWA [-1,1] W WS AN GHT

TATId hifsIu| 5
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9. (F) Tl y=x2 AL y=x> ¥ R w3 =

gThe A hifed| 5

(@) JoH ofakhasl TO Rl AN Hh
f(x)=x>-6x2+9x-4 R IRIET wHeA
f & | §¥9 WUE TRAH HE A
HifsT] 5

10. (h) THRTOT x = 2cost + 3 3ﬁ'{ y=2sint+4;

0<t<2n, SN TS W 9% &I @ I
TSI 5

(@) afg x=a(0-sin0),y =a(l —cosH) %, a

2
O:nWj—gﬂﬁWI 5
X

XX XXXXX
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