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1.5c. (CBCS) DEGREE KXAMINATION,
APRIL, 2023,
IFirnt Somenter
Mathematics - Coro
CALCULUS AND CLASSICAL ALGEBRA
(For those who joined in July 2021 onwinrds)

Time Three hours Maximum : 76 marks

PARTA (10«1 10 markn)

Answaor ALL questions,
Choose the correct nnuwer |

I, The docusn  of the  Limiting  ponition  of  the
intersecting points of nny two curves of n fumily of
curves in cnllod of the fnmily.
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6. I“.a" dxdydz = —————

000

(a) a’ (b) (1.4
() da* d) a*
7. If /(u) and [(b) have like signs, ——————— yoots

of f(x)= 0 lie between a and b.
(a) even number of
(b) no
« (¢) odd number of
(d) either (a) or (b)

8 The sum of roots of the equation
ax® + 4bx® + 6¢cx® +4dx +e =0 is

(@) -4b v 2

a

© =4 @d 4b
a

9. The coefficients of an odd degree reciprocgl

equation have all like signs. Then 18
Jts root.

(@) -1 ® 1

(¢ +£1 d o0
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10.

T};e nuzmber of positive roots of the equation
x° =6x" -4x+5=01ig —
(a) atleast two (b)  atmost one

(¢) atleast one (d) atmost two

PART B — (5 x b = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11. (a) Show that the radius of curvature at any

point of the catenary y = ccosh™ is equal to
C

the length of the portion of the normal

intercepted between the curve and the axis

of x.

Or

() Develop an equation of a curve which forms

the envelope of the family of curves
2 2
x

—=* 2y 2
a* k*-a

12. (a) Change the order of integration in

a 2a-x

=1 where ‘@’ is the parameter.

j jxy dx dy and evaluate it.
0«
Or
(b) Using Jacobians, evaluate
'”(x ~ y)'e**? dxdy where R is the square
R

with vertices (1, 0), @, 1), 1,2 and (0, 1).

Page 4 Code No.: 10418 E
(P.T.0.]

(3 scanned with OKEN Scanner



N

\(l\

(M

W)

)

(b)

livaluate

\\\ 'l' ! |1\
it

() an'" e,

T i

Oy

Evaluate the mtegral “,\*"_v“ dy dv over the

trangle v =0, ¥y =0, x4yl in tormn of

Gamma functions,

Solve the equation 81" 182" ~36x+ 8 0
whoso roots are in harmonic progression,
Or

Ifatbac+d- 0, show that

a4+ b e v db 7 a* +b¥ v v+ d? '
b ' 2

at bt ety d?
3 '

Increase by 7, the roots of the equation

Ixt +7x* - 162 +x-2=0.
Or

Show that the

x"-3x"+2x* ~1=0 has

1maginary roots.

equation
atleast four
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Aniwer AL, questions, choosing cither Giy ar (h),

4 4

W6, () i Lhe ayvalute of the ellipse ',, | // l
("’ Iy
”l’
(h)y Gy ind the co-ordinates of the centre of
curvinbure  of the curve wy 2 al the
point (2, 1),
(i) Prove that the radius of curvature ol
any point. of cycloid  x alt v win o),
, ()
y - all - condl) in Aacon ;'
17. (0) Ivaluate j”xyzflxtly(lz taken through the

positive octant of the sphere

byt vzt o a
Or

(b) Use the substitution
y+z=uv, z=uvww to evaluate the integral

1
jﬂ[xyz(l —x-y-2)] dxdydz taken over the

tetrahedral volume enclosed by the planes
x=0,y=0,z=0and x+y+z=1.

X+y+z=1u,
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15, (z;
ﬁ';r)
19. (a)
&)
20. (3)
(&)

Eutablish relation between Pets znd Gamma
fundtions,

Or

Find the condition that the roote of the
on ax’ st +%ex+d =0 mzy be in
Geometric prrff,;rea:elrm and hence solve
974% + 495% - 955 - % =0, whose roots are in
geomelric progression.
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,‘.\\
v
LAY
\‘\
-
\

Or
Shew that the sum of the eleventh poviers of

the rots of 7 +52° +1 =0 iz zero.

Solve the equation ©

6x® ~ 554" +56x" -56x° +352-6=0.
Or

Solve the equatirm :
2%+ 20%" ~14%2% + 430x + 462 = 0 by
removing its second term.
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