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Code No. : 20710 B Sub. Code : AMMA 11

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Mathematics — Core
CALCULUS AND CLASSICAL ALGEBRA
(For those who joined in July 2020 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. ax+by+c=0 e cumaTauyuler  eumETE]
(<) b (<) a
@) 0 (FF)  ggldldeane

The curvature of the curve ax+by+c=0 1is

(@ b (b) a
¢ O (d) none of the above



y=e* e cuemeraierss (0,1)é euamere) <pid

(=) 1 (<) 2
@ 242 () ggdldame

The radius of curvature of y=e* at (0,1) is

(@ 1 b 2

(c) 242 (d) none of the above
[ ooes
(<) log[%J (<=4) log(ab)
(@) logalogb (FF)  ggllldeame
The value of T]I. dzccdy =
11 X
(a) 1og[%j (b)  log(ab)
(¢) logalogb (d) none of the above

u=x+y, v=x-y e QusCasmiwer
(=) 2 (=) 1
@ -2 (FF)  ggildame
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The dJacobian of w=x+y and v=x-y 1is

(a) 2 Mb) 1

) -2 (d) none of the above
1
Ixz(l—x)de
0
(=) 2 (<) L
% 19
1 .
@) 3 ()  ggilédme
1
Ixz(l—x)dx =
0
1
2 b) —
(a) (b) T
1
(c) 3 (d) none of the above

ﬂ%l
Ijjr2 sinédrdéd¢ =
000

(@) =
<) 3

AN oy

(FF)  ggibldene
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Vs

O
SR e YON

1
Ir2 sinédrdéd¢ =
0

T
() ® 3

(d) none of the above

(©

AN oy

\/5 + \/§ GTaI) PSS UENL LI FLOGTLITL I 60T
G®DHSUly

(=) 3 (<)) 2

@) 4 (FF)  ggibldene

The least degree of the equation with rational
coefficients one of whose roots +2++/3 is

(@ 3 (b) 2
(c) 4 (d) none of the above

x>+ px®+qx+r=0 eren FOGTUM 1q6T APEEISET
1

a, B,y erefle — @1 Sl

B,y za Sy

(@ -2L N

@) g (/) gglbldeme
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If a, B, y are the roots of x* + px®+¢qgx+r =0 then

o=

@ -2 ® <
r r
(c) P (d) none of the above
r
x"+1=0 (n @l iLeL GTGHT) GTETM

FLOGTLITL_1q.60T PLPEV MRl & ET
(3H) ADMTSFID SbLI6H 6T
(=) (n—1) spueer

(@) (n—2) spueer

(FF)  ggidlebenad

The roots of the equation x" +1=0 (n is even) are

(a) all imaginary
(b) (n—1)imaginary
(¢) (n—2)imaginary

(d) none of the above
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10.

11.

2x° +3x* —3x—2=0 eremm SDETLIT g6 ppeIEailcd
erm —2 erafled, HD ePBIGET

1
(é{) —2,-1 (é:o) _5’1

(&) —%,—1 ()  ggLldma

One of the roots of  the equation
2x%+3x%-8x-2=0 is —2, the other roots are

(a) —-2,-1 by -—=,1

) -——,-1 (d) none of the above

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@) r*=a’sin20 erenn  euevereuanyuier  p-r
FerUTh bl
Find the p-r equation (pedal equation) of the
curve r> =a”sin26 .

Or

(<) x® +y® = 3axy GTEITD  GUENETEUEN TS (S, (%, %j
ereitp Lemafludieh auanemey eWSESS STaT.
Find the coordinates of the center of
curvature of the curve «x°+y°=3axy at

5:3)
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12.

13.

(1)

y? =4ax HmILb x* = 4ay GTGUTM
GUANGETEUE & (EHEE CLTgleuns o 6Ter L@  udler
UFULIeTE | STETs.

Find the area of the region common to

y® =4ax and x* =4ay.

Or
u=2xy, v=x>-y*, x=rcosf, y=rsiné,
erafléd % SeT(HL g . (Criyiqwirs
Qrdludmoeb)

If u=2xy, v=x*-y*, x=rcosf, y=rsin@,

evaluate a(u, U) without actual substitution.

o(r, 8)
(n+1j _(en)7

2 4" n!
Hmiey.

where n=0,1, 2,... erey

n+1j @n)N7

= where
2

Prove that [
4" n!

n=0,1,2,...
Or
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14.

15.

(=)

7%

Isinp 6cos? 6d6 = lﬂ[p—ﬂ, q_-klj T asT
) 2"\ 2 7 2
Bmay.
Prove that
7%
jsinp 6 cos? 646 =lﬂ p_—l—l, g+l .
2 2 2

0

x"—x*+1=0 eemp swaTUM g6 Eioyseler
<orbuguiler s 3 erenm Hlemidl.

Show that the sum of the 6t powers of the
roots of x" —x*+1=0 is 3.

Or

a, B,y eeuar x°+ax®+bx+c=0 eren
gwearuUTl ger Sieyser erafled aff, ay, Py ss
Sira|sarnad CaTem_ FoaTUTL LS S(Hel.

If o,B,7y are the roots of the equation
x® +ax® +bx +c =0, form the equation whose
roots are off, ay and By .

x! —4x® -18x” -3x+2=0 erarm SwETUT g6
EPEITD TGS o mitienL B&4) HenL&@Lb
WLIHOLLIL L FO6TUT(H &Ter.
Transform the equation
x* —4x® -18x*-3x+2=0 into an equation
with the third term absent.

Or
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(<=1) x3+lx2—ix+i—0 GTEM  &LDGITLIML lg GoT
2 4 7167 72 P *
Asupm Qspssmer B&@s.

Remove the fractional coefficient from the

. 1
equation x® +Zx -—x+—=0.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (©®) y=xlogx ereip euemeaTEUMTES;, %zO <A
X

o @Ter Ljeatiudled cuaneTe] epDLISENSE & Teu.

Find the coordinates of the center of

curvature of y=xlogx at the point where

.
dx

Or

(=) <pevlgmih x’ +y% =a” T eUENETE

ewwgdler Hlublinramgamud ser(H Al

Find the evolute of the astroid x” + y% =a”.
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17.

12-y

J-J-xydxdy eratty  Qgmensuiiger  euflenganws
0 v

wrHH wHimus sear@H Al
By changing the order of integration,

12-y
evaluate the integral .[ jxydxdy .
0 vy

Or

Cureort  sasSnH@ LD M6 S6iT ePEOLD

jje’(xhyz)dxdy:z aer  Hlepd.  wHmID
4

00

[edtar wrimus samsdp.

0

By changing into polar coordinates, show

that J‘ _[ e_(x2+y 2)alxaly = % Hence evaluate
00

Tetzdt .

0
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18.

19.

(=)

&M Frider eped j‘xm(l—x”)pdx sa&S (b
0

1

ad SeT(H L1 .

5
=
B

6.

—_—
=

0

Evaluate xm(l—x")pdx in terms of gamma

O Ly

1
functions and hence find J- dx .
0 1- xn
Or
&M FienL vwerU(HiSS)

J.J.xy(l —-x— y%dxdy ows st @niE D
erargy  x=0, y=0, x+y=1 (Bens
sTHLGH WD) erevenavaants QaTarrLg).

Using gamma functions evaluate
J.J.xy(l—x—y%dxdy over the area enclosed
by the lines x=0, y=0 and x+y=1 in the
positive quadrant.

6x>—11x>+6x-1=0 e  &ETUT IgeT

ppeomigeT @asssriit euflensulles @ mHsTD,

FETUTL LG Sir.

Solve 6x%-11x%+6x—-1=0 where roots are
in harmonic progression.

Or
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20.

(<)

a+b+c+d=0 erenm @mBHsMED

a®+b°+c’+d°  a*+b*+c*+d* a’+b’+c +d°

5 2 3
ererml Hlemial.

If a+b+c+d =0, show that

@’ +b°+c’+d°  a®+b’+c+d” a’+b%+c” +d°

(1)

5 2 3

x*=3x" +4x* -2x+1=0 eremp SwETUT g6
gpomigafley  atenn GO  SHeL&@LD
CTETGENET  (PEBIGETTS 2 LW FeTum(p)
DS FLATUTH 6Tars STU(H. U6 ePaLD
QarE&sLiul L soearur’aLg Si.

Show that the equation
x* —8x® +4x* —2x+1=0 can be transformed
into a reciprocal equation by diminishing the
roots by wunity. Hence solve the given
equation.

Or

6x°® —35x° +56x* —56x* +35x—6=0  erevm
gweruml el Sir.

Solve the equation

6x% —35x° +56x! —56x% +35x—-6=0.
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