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BACHELOR OF SCIENCE (GENERAL)/
BACHELOR OF ARTS (GENERAL)
(BSCG/BAG)

Term-End Examination
June, 2024
BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

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

(it) Attempt any Ssix questions from
Question No. 2 to 8.

(iti) Use of calculator is not allowed.

1. Which of the following statements are true or
false ? Give reasons for your answer in the form
of a short proof or a counter-example, which-

ever 1s appropriate : 5x2=10
(i) The set S = {xeR;x2—3x+2:o} is an
infinite set.

P.T.O.
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(i1) The greatest integer function is continuous

(iii)

(iv)

V)

(a)

(b)

(©

on R.

a _[e Intdt |=xe* —1n3.
dx|*3

Every integrable function is monotonic.

a®b=+a+b defines a binary operation

on Q, the set of rational numbers.

Find the domain of the function f given by

f(x)z\/;_ixl. 4

The set R of real numbers with the usual

addition (+) and usual multiplication (.) is

given. Define (*) on R as :

_a+b

a*b ,Va,beR.

Is (*) associative in R ? Is (.) distributive

(*) in R ? Check. 5

If |z—-1+ 2i| =4, show that the point z+1i

describes a circle. Also draw this circle. 6



3.

(a)

(b)

(©

(a)

(b)
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Express 5 as a sum of partial
x° —x°—-2x

fractions. 4

Find the least value of

2

a? sec? x + b cosec?

x, where a>0,b>0. 5

Evaluate : 6

J

For any two stes S and T, show that :
SUT=C-T)YV SN T)VY (T-1.8).

x2 cot_1 (x3)
—— ’dx

1+ 28

Depict this situation in the Venn diagram.
4

Let f and g be two functions defined on
R by :

f(x)=x3 —x% - 8x+12

f(x)
and g(x): Py when x # -3
o , whenx=-3

(1) Find the value of a for which f is

continuous at x = —3. 3

(ii) Find all the roots of f(x)=0. 3

P.T.O.
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(a)

(b)

(a)

(b)
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Find the area between the curve
y2 (4 —x) =x2 and its asymptote parallel to
y-axis. 5
If the revenue function i1s given by
2—R:15+2x—x2, x being the input, find
x
the maximum revenue. Also find the
revenue function R, if the initial revenue
1s 0. 5
Trace the curve y° (x +1):x2 (3—x),
clearly stating all the properties used for
tracing it. 10
Find the length of the cycloid
x=a(0-sinB), y=a(l-cos6) and show
. 2n . . .. i
that the line 6= Y divides it in the ratio
1:3. 8
Find the condition for the curves,

ax? +by* =1 and ax?+by? =1

Intersecting orthogonally. 7
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7. @) If y=e¢™™ '  then show that
(1—x2)y2 —xy; ~m?y=0. Hence using
Leibnitz’s formula, find the wvalue of

(1—x2)yn+2—(2n+1)xyn+1. 6

(b) Find the largest subset of R on which the

function f:R — R defined as : 4
2x , x>5
f(x): x+5, 1<x<5
x| , x<1

1s continuous.
(¢) Solve the equation : 5
x* +15x3 +70x% +120x +64 =0

given that its roots are in G. P.

8. (a) Evaluate: 4

tanx —sinx

lim 3

x—0 X

P.T.O.
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(b) IfL,, :'[ x™ (logx)" dx, show that :

(m+1)Imn = m+1(

logx) -nl ,n-1.

Hence find the value of I log x) dx. 7

(¢) Verify Lagrange’s mean value theorem for
the function f defined by

f(x)= 2x% —7x —10 over [2,5]. 4
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fag™ Tae (A ) /SRet T aeh (AW )
QIR R = AN RS | D)
PG
S, 2024
. UH. 2T H-131 : e

gag : 3 HyU2 3k dd 37 : 100

TS : (i) 9 G&T 1 HT a2
(ii)) 999 9= 2 9 8 IF FIT ©: Y &
Hifera|
(iii) HeThAR &1 AN HH H Al TET
2l
|. fefafad wodi § 9 ®H-9 %2 ¥ 3
HIF-9 A & ? A W B UY § Th G
Iyufa =1 fa-3eEor ifem . 5%2=10

() E=E S- {xeR:x2—3x+2=0} T
Ui =g 2|

P.T.O.
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(i) ifereham YUifer e R R Had Bl 2l

(iii) d%{js lntdt}:xex ~In3

(iv) Y% GHRE e THiSe Bidl 2l

v) a®b=+Ja+b, IET TEAA & =
Q W TF fganmurd dfwan 7

L @) fv)= 2L gw wRwfE wem [ W

x“+1

EIcESIGRET IS 4

(@) ardfaeh TENS %1 W=d R 3R

WHAE Sg (+) qe WHAE AR ()
fer ™ 2 ()R W fefafes
ufefod ©

a*b=aT+b, VabeR

M (*),R WAt ¥ 2 @@ (), (R) H
(*) W faafa & 2 S i 5
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(M AR |e-1+2i]=4 T, @ =Y fF fag
z+i U o (I&itd ol 81 39 o i
el 6

L) L i R % A A
x° —x" -2x

F hiTg| 4
(@) a?sec® x+b?cosec® x, STeT a>0,b>0 %,
1 AdH A A hIfS| 5

x? cot™?

)
(M) [ ——5—dx 1 a1 30 FW 6

X

. (F) D gg=A S R T & faw <z fF
SUT=6G-T)Y SN T) Y (T-8)
gl a9 @ o ot feufa <wiisu) 4

(@) R W f(x)=x3—x2—8x+12 3R

P.T.O.
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EN1 URHIG & Ter f 3R g it

() o 1 98 A JG g 59 fau £,
x=-3 W Haq B 3

i) f(x)=0 % |l g1 A w3
(M aF 2 (4-x)=x I TR y-399 &
TAIR  SAGeRl & = w1 ka9
ST 5

5. (%) IS T I Ted ‘é—R=15+2x—x2
X

gRI
fer wn ®, Sl « few ®, A sAfreman
M F6 HifSw) afg yrftses 3mg 0 €,
AE wed R A i) 5
(@) o y*(x+1)=x*(3-x) I @
FIfT R T wH & o w@w fre ™
TuyH At fefEu) 10



6.

7.
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(F) FHS  x=a(0-sinb),y=a(lcosd) i
TEE Wd EI SR gwisr fR
e=2§,3@|1 ;3 % ogud H fawes
EGi ] 8
(@) @& Hiqedy @ &g f6 G
ax®+by? =1 I ax®+by% =1 TH-TH

| T Wit i B 7

1

(%) '&ﬂ;c\' y:emsin_ x %’ Fﬁ' E\-Q-l-i—s.a-q &
(l—xz)y2—xy1—m2y20 2 g9 Y
AEfsist % A Ow OGN HGh

(1—x2)yn+2—(2n+1)xyn+1 hl HH

IBEASIY 6
2¢ , x>5
(@) f(x)=4x+5, 1<x<5
|x| , x<1

g ufenfyd wem f,R & o9 oft 9o
92 TH=Id W Had €, 98 {Tehifau) 4

P.T.O.
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(1) IHROT x* +15x° +70x2 +120x + 64 =0

fal

g Fife, o adt a1 G.P. § 21 5

8. () hm—tanx_jmx T T 4

x—0 X

(@) AR 1,,=[ «"(logx)"dx, ¥, A <WreY
[E
(m+1)L,,, =x™" (logx)" —nl,,n-1
2139 ¥R [ 2 (logx)’ dx W FHISWIT
(M f(x)=2¢*-7x-10 TN URWT HeH
f % fU s [2,5] W @O HEAEH

JHd FoAtad hifsg| 4
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