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

Term-End Examination
December, 2023

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

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

(it) Attempt any six questions from

Q. No. 2 to Q. No. 8.

(iti) Use of calculator is not allowed.

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

whichever is appropriate : 5x2=10

(1) If f and g are functions on R defined by
f(x):3x—4 and g(x)=2|x—3|, then

gohH@)=-2.

P.T.O.
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(iii)

(iv)
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(b)

(c)

(a)
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The function f, defined by f (x):|x—5| 1s
differentiable in [0,3].

The set | — o, 15] n ] 5, © [1s an open

interval.

If Z = g+ibe C such that %:-1, then 7

lies in the second quadrant of the Argand

plane.
Every integrable function is continuous.
Give an example of a relation, if it exists,

which 1s neither reflexive, nor symmetric,

nor transitive. 3

Find all the cube roots of 8; and represent

them in Argand plane. 6
If:

I.= J.o e ¥ cos” xdx, (n > 2)
find an equation relating I, and I _2. 6
Find the maximum and the minimum

values of the function f :[O,Zn]—) R

defined by f(x)=>5cosx +12sinzx. 6



(b)

(©

(a)

(b)

(c)
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Express :
x(x+4)
3 +x% +5x+5
as a sum of partial fractions. 6
For which value of k, is the function f

defined below continuous at x =2 ? 3
3—kx, for1<x<2
f(x) =1 x2

——4, forx=>2
4

Prove or disprove the following : 3

“There exists an injective function from N

to N, which is not surjective.”

Evaluate : 6

.[«/1+\/;dx

By considering the function f defined by
f(x)=(x—2)1nx, over [1, 2], show that
the equation, x(1+lnx):2 1s satisfied by
at least one value of x, which lies in the

interval | 1, 2 [. 6

P.T.O.
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(a)

(b)

(©

(a)
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Prove that the curves :
x? +2xy—y2 +2ax=0

and 3y3—2a2x—4a2y+a3 =0,
: 1(9
intersect at an angle tan 3 at the

point (a,—a). 4
Solve the equation :

xt —2x° + 4x* +6x-21=0
given that it has two roots, which are equal
In magnitude, but opposite in sign. 6

A manufacture’s cost function is :
@ _ 500x
dx VxZ + 40

where x is the number of units of a product
in hundreds. If C is the cost in rupees, find
the cost involved to increase production

from 300 to 900 units. 5
Is the function f: R — R defined by
f(x) =l

your answer. 5

, differentiable at x = 0 ? Justify
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(b) Trace the curve :
y? =x2 (x+1)
by stating all the properties used to trace
it. 10
(a) Find the entire length of the cardioid
r=a(l—--cos 0). 8
(b) If:

L, :jn—l—cosnx dx, n=>0,

0 1-cosx

then show that I, .o +1, =2 1 ;.

Hence show that : 7
= sm nG _nn
sin? 9 2

(a) Find all the maximum and minimum

values of the function f given by : 8
f(x) =j1x[2(t—1)(t—2)3 +3(t-1) (t—Z)Z}dt

P.T.O.



[6] BMTC-131
M) If:
y= acos(lnx) +bsin(lnx),
then find the value of
Py o+ (2n+1)xy,,; in terms of y,,

where y, 1s the nth derivative of y

w.r. t. x. 7
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P.T.O.
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1) f(x)=|x—5 R "R wew f[0,3] H
FTHA T

(iii) =T ]-0,15]N]5,0] Teh Toed 3iqua
2l

(v) 9% Z=a+ibeC 79 YR B f& %:-1

g, A 7 AT THaa & fgdg wqefe o
feera 21

(v) T GHEHE her Hdq_ gl 2l

. (®) T8 TH Hay &, g A ®, S
dfSw St A @ Tged A7 € whiEd @R A

& dEmE 2l 3

(@) 8 & Wt wFUa ¥ WU R IR

AT AT W I 6
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(M =g

I, = J.(:oe*x cos” xdx, (n>2)

g W I SR I, " Th wHiHO FE
EIE 6

3. (®) f(x)=bcosx+12sinx FN TR e
f:[0,2n] >R ® sAferkam 3R =FaH T

I IS 6
@ ) o e e @
x°+x°+b5x+5
K hiTIT| 6
3—kx, 1<x<2% fow
T =
(M flx) %—4, x> 2% forw
g} uRWfed ®wed f k & fe@ WA &
flt x=2 WHaq ® ? 3

4. (®) f=fataa & fag o ofag ®iGT @ 3

“N 9 N ® T Thal Hed & 3
2, S eTresEE et gl”
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I«/HJE dx Fd HIST) 6

f(x)=(x-2)Inx T wRWET wew f
it @R wler R wew
x(1+lnx)=2x % ®A ¥ HA Th U™
qF 9 S S ]1,2[ | ®, HIR B 2

6

9Mzq fob o %+ 2xy—y2 +2ax =0 3R

3y® —2a%x—4a’y+a® =0 foag (a,—a) W

F 7 tan—l(gj § yhs w@ E 4

TR xf —2x® +4x® +6x-21=0 ®TA
Fifsw) fean mn @ for w9 < gor ufEm
¥ v &R fagl ¥ fawda 2 6

Teh THiar 1 aFd Hed aC _ _ 500«

dx %2 440
€, Sl x IS Bl TR Fhel | gl A

C *w # ¥ a S@cd & 300 W
900 THEA Tk F@H H T AN A
HITST| 5
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(k) =+ f(x):x|x| g gRifd %o

fR>R, x=0 W ke & ? AW

ST 1 T Hifq| 5

(@) y%=x?(x+1) H MfEd FIC I T@
FH & fau WM fRT T ToEHE @

fafax) 10

(%) &AM r=a(l-cosh) HI Y T I

it 8

(@) afg Inzjnl_cﬂdx,nZO g, di <3Iise

0 1-cosx
ff I ,+1 =21 ;1 3@ WHR TIET

fo 7

T2
J-2sm2n6dgzﬂl
0 sin“6 2

P.T.O.
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8. (F) f(x)=[ [2¢-D(t-2"+3¢-1>(-2)]dt

g} UREifd wed % 9t sifyedan SR

AT T F1d IS 8

(@) 3fg y=acos(Inx)+bsin(Inx) %, ar
X2y0+(2n41)xy,,; B HH y, F T
H | wifem, SRl oy,,y W ox H HHe

nal 3w gl 7
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