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B.8e (CRCS) DEGREE EXAMINATION.
NOVEMBER 2023,

TFirst Semester
Mathematics — Core
CALCULUS AND CLASSICAL ALGEBRA
(Fer those who joined in July 2021-2022)

Time : Three hours Maximum : 75 marks

PARTA—(10x1=10 marks)

Answer ALL questions.

Choose the correct, answer,

-
T'he locus of the centre of curvature for a curve is

called —— ol the curve.
() involute (b) evolute
(c)  envelope (d)  curvature
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I'he least degree of the cquation which as \/;) + \/2
as onec of its roots iy —

(a) 2 ‘ hy 3
¢y 4 (d) cither (b) or (c)

8. The sum  of  roots of  the

) ; equation
2Tx" 4 54x" ~28x -8 =0 ig

—_—

(a) -2 (b) 2
(c) 54 (d) -h4
9. The standard form of re

ciprocal equations is of

(a)

even degree with unlike sign
(b)  odd degree with like sign
(©)  odd degree with unlike sign

(d)  even degree with like sign
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10.

11.

12.

m . . . .
Fhe curvature of a cirvele is the reciprocal of its

(7)) centre (b) arc
(¢)  radius (d) diameter
101
The value : )= —
1 value of jo_[nxy dedy=—
1 : 1
a = —
Ol ®
() 2 @ 1

The value of jl Lh '[lo ;;i dx dydz =

(a)  log (abc) (b) Iog(L]
abe

(© logalogbloge  (d) 1
log(a.bc)
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—

© Z @ X
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The number of negative roots of the equation
7+ 8x° —x+9=0is

(a) atleast one (b) atmost one

(¢) atleast two (d) zero
PART B — (b x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Tach answer should not exceed 250 words.

(a) Show that the radius of curvature at any
point of the cycloid x=a(f+sind) and

y=a (1 —cosB) is 4a cos%.

&

Or
() Develop the p-r equation of the cardiod
r=afl —cosf)).

(a) By changing into polar co-ordinates, evaluate

the integral Ea L 2ox? (x2 + yz)dx dy .

Or
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(b Evaluate H.\'_\ ax UZ\" where Ris the region mn

the frst quadrant bounded by the hyperbolas
XT T =@ -y =b" and the circles

L N Gl L e
A V=0l X

-y =g (O<a<b<c<d).

13 @ Evaluate:

@ L sin’ fcos® 0 d8

@ [ Vian6 ds

Or

" S R = 2
(b)  Prove that ‘”ﬂ_\(ﬂ&! =2 the
J (]~.\':—3':—:2): S
Integration extended to all positive values of
the variables for which the expression is real.

14. (a)  Solve the equation

xf-2x%+4x" 1 6x-21=0 given that

two of its roots are equal in magnitude and
opposite in sign.

Or
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(b)  Iind the envelope of the circles drawn on the
. . . x” oy

radius vector of the ellipse =+, =1 as

2 b

9

diameter.

17.  (a) Evaluate ”I.\‘y: dx dy dz taken through the
positive octant of the sphere

2 .22 2

X4y zt=at,

Or

(h) By changing into polar co-ordinates evaluate
2,2

)’
” 7 —7dxdy over the annular region
¢y

between  the circles  x%+ ¥=a®> and
x* 4+ y? = p? (b>a).
A ! 1 )

18. (a) Express jox"(l—x"y dx in terms of Gamma

functions  and cvaluate  the
1 210
Joxs(l—x")l dx .

Or
(b)  Evaluate in terms of Gamma functions the
: Integral Hjx”y"z’dx dy dz taken over the

volume of the tetrahedron given by x>0,
¥20,z20 and x+y+2<1.

integral
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1) BEvaluate 5+ = i where a, 3,7 are the
a v’ '

roots of the equation x* +2x* -3x-1=0.

15. (a) Find the roots of the equation :

4t 432 + 327 +4x+1=0

Or

(b) Determine completely the nature of the roots

of the equation x° —6x” —dx+5=0.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Bach answer should not exceed 600 words.

16. (a) Show that in the parabola y*=4ax at the
2\ -
point ‘t, p=-2a (1+t3)', X =2a+3at?,

Y =-2at®. Deduce the ecquation of the
evolutes.

Or
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19. (@) If the sum of two roots of the equation
a4+ pad 4 ga +re+s=0 equals the sum of

the other two, prove that p®+8r=4dpq.
Or

(b) Show that the sum of the eleventh powers of

the roots of & +5x" +1=0 is zero.

20. (a) Show that the equation
x'—3x% +4x® -2x+1=0 can be transformed
into a reciprocal equation by diminishing the
roots by unity. Hence solve the equation.

Or

(b) Solve the equation
a' +20x° ~143x% + 430x+462=0 by
removing its second term.
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