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Name : ...

Il Semester B.Sc. Degree (C.B.C.S.S. - O.B.E. - Supplementary/

improvement) Examination. November 2025
(2019 to 2023 Admissions)
CORE COURSE IN MATHEMATICS

3B03 MAT : Analytic Geometry and Applications of Derivatives

Time : 3 Hours Llze tMarks o 48
PART - A

Answer any 4 questiors. Each zuestion carries 1 mark. (4x1=4)

1. Give polar equation of a conic with eccentricity e.

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

. , 1
3. Find the length of the tangent of the curve x=a cest-logtan— .y = a
<

(7]

L
4. State Lagrange's mean vaiue theorer,
5. Define point of inflection of a ‘unction.

PART - B

Answer any 8 questions. Each question carries 2 marks. (8x2=16)

6. Find foci and vertices of the ellipse (X+3)° (v +2)° —1.

t

9 25
6
2+cosh’

8. Find the equation of the tangent to the curve Yy(X=2){x-3)-x+7=0atthe
point where it cuts the x-axis.

7. Find the directrix of the parabola r =

7 o
NEVECR
9. For the cardioid r = a (1 - cos 8), prove that p = 2asmﬂ Yk

10. Find the angle of intersection of the curves r =2 sin @ and r = 2 cos 8.

P.T.O.



K25U 2931 2- O AOAGE A

11. Show that the radius of curvature at any point of the cardioid r = a{1-cos9) is
2year
3

12. Find the asymptotes of the curve r = a(sec 6 +tan®).

13. State Taylor's theorem.
14. Using Maclaurin’s series, expand e*.
15. Determine the concavity of y = 3 + sin x on [0, 27].

. . X—sinx
16. Find lim——7p—.
X— X

PART -C

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

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

18. Find the eccentricity of the ellipse 169 x? + 25 y? = 4225, Also find and graph
the ellipse’s foci and directrices.

N

19. Show that the parabolas y? = 4ax and 2x? = ay interest at angle tan”; % 1

20. Prove that, in parabola 2a_ 1-cos8,
r

N 3

) é=n-— and

) ¢ >

i) n=a cosec| ;
L2,

21. Find the radius of curvature at any point (at?, 2at) of the parabola y? = 4ax.

22. Verify Cauchy’'s mean value theorem for the functions e* and e in the interval
(a, b).
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23. Find the following limits

Inx

) hm ——

o 2\’/)(
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Hy lim x’ sin—- .

x .
PART -D
Answer any 2 questors. Each guestor zarre3s 6 ~ar-s (2x6=12)
24. Tre byperocla == -Z- =< 13 shife3 2 uros 2o e

i) Find the equatior ¢f the rew byoercsa ' s2mzars 2
ii) Find the certer. foci. veruces and asympiotes ci the rew, r.oarccle.
i) Plot the new hyperbola.

25. Show that the condition for the curves ax? + by? = 1 and a’x? + b’y? = 1 should
. . L T
intersect orthogonally is that — =~ = —-—
’ a b a b
26. Show thatthe evolute ofthecycloidx=a (8 -sing). y=2(1 —2cs= sarii-sr
equal cycloid.

27. i(x) =log {1 + x); x > 0. using Maclaurin's theorermr show traticr 2 < v o

Iog(1—,~x):x—5—+—)i-_,. Deduce that log(.1—x;«x~—é-—_ x>0

2 3(1-6x)

>
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