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lll semester B.sc. Degree (c.B.c.s.s. - o.B.E. - supplementaryl
lmprovement) Examination. Novemb er 2025

(2019 to 2023 Admissions)
CORE COURSE IN MATHEMATICS

3803 MAT : Analytic Geometry and Applications of Derivatives

Time: 3 Hc',rs ,,a, ,..:.!.s jg

PAFT _ A

Answer any 4 questions Each :,,estion carnes 1 rark. (4x1=4)

1. Give polar equation of a conic r,vith eccentricity e.

2. write equation of the normal at the point (x, y) of the curve y = f(x).

3. Findthelengtl^of thetangentof thecurveX=B ccsi-lcgtanl \= as.t.'I

4. State Lagrange's mean vaiue theoren.

5. Deiine point of inflection of a function

PART _ B

Answer any 8 questions. Each question carries 2 marks. (gx2=16)

6. Find foci and vertices of the ellipse (x - 3)'z (y * 2)' _.,.
925

7. Find the directrix of the parabola r. = -j-.2*COS0
8. Findthe equation of thetangenttothecurve y(x- 2J (x-3) -x+7=0 arthe

point where it cuts the x-axis.

9. For the cardioid r = a (1 - cos 0), prove that p = easln,'f ;...zi
10. Findthe angle of intersection of the curves r= 2 sin 0and r= 2 cos 0.

P.T.O.
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11. Show that the radius of curvature at any point of the cardioid r=a(1-cos0) is
2^,i2ar

^

1 2. Fi; the asymptotes of the curve r = a(sec 0 * tan 0) .

13. State Taylor's theorem.

14. Using Maclaurin's series, expand e..

15. Determine the concavity of y - 3 + sin x on [0, 2n].

x-sinx16. Find lim' ]'x.-C X"

PART _ C

Answer any 4 questions. Each question carries 4 marks. (4x4=16i

17. Find a Cartesian equation for the hyperbola centered at the origin that has iocus
at (3, 0) and the line x = 1 as the corresponding directrix.

18. Find the eccentricity of the ellipse 169x2 +ZSyz =4225. Alsofind and graph
the ellipse's foci arrd directrices.

19. Show that the parabolas yz = 4axand 2x2 = ay interest at angle tan ,1 I Iict

20. Prove that, in parabola 4 = l- cos {J ,

r

.,Hi) o=r-I and
z

ii) n=acoseclgl.
". 

1)

21. Find the radius of curvature at any point (at2, 2at) of the parabolay2 - 4ax.

22. Yerity Cauchy's mean value theorem for the functions e, and e-, in the interval
(a, b).
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23. FinC the following limits

Inx
t) llm 

-,-
' ' -' 2'"'X

iri tin^ x s,.-1 :.
x

PART - D

Ans',ver any 2 ouesircns. Each o,-i€St 3r aar:;s 6 -ar"s

-3- K25U 2931

(2x6=12\

24. Tle l'yoerocla - - i = ' rs si.rfi ?) 2 Lr:s l: ,,. ^

ir Frno the eqi,.ratior cf :f.e ne\.,' t-';c€i'c3,a rn s'a.:at :^':_'-

ii) Find the Center. {oc, venrces and aS',rnDtcIeS :i:r'e .ei.,, i-.tercoia

rii) Plot the new hyperboia.

25. Show that the condition for the curves axz + by, = 1 and a'xz + b'y, = 1 should

intersect oi'thooonallv is that ] - 1 .- -1- iJ-

26. Showthattheerloluite of thecycloidx=o i0-sin lt,'i =a11 -::s: s a:::-:i
equal cycloio.

27. ll f(x) = log (1 +^x); x >!. usrng Maclaurrn s theorerr- sl---r',r., tr-al rcr l < '- .-' '

log(1-X)= x-{ - 
=,r 

*, 
,. . Deduce ihat tog(1- x;. x-: - | t.' x > c2 3(1* Bx)' 2 3


