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fime : Three Hours

(Pages:4)

THIRD SEMESTER (CUCBCSS.UG), DEGREE
NO\IEMBER 2O2O

Mathematics

O3_CALCULUS AND ANALYTIC

Part A

Answer.al.l the twelve questions.
' 
Each question carri.es'J-. mark.

1.

2.

3.

'n/
/6

Evaluate [turrZ*a*.
0

Define an alternating series.

Find the vertices of the hyperbola

Find the Taylor polynomial of order zero geneiated by f (*)=sinx ata =I4.

E. Evaluate *(t""h.[*P)

@

6. Examine whether Z.o' converges or diverges. '

n=l

7. Find the directive of the par4bola !2 =10x.

8. Define absolute convergence.

9. Findy if lny =3t+5.

10. Find the parametric equation of the circle 12 + y2 = 42.

GEOMETRY

Maximum : 80 Marks

y2 *2
45

Turn over
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:'11, Examine whether !2 +,'ry"+ rz *r= Q represents a parabola, ellipse or hyperbola.

.ffi-r12- Evaluate lim 

-.

, r+0 x,, :

(12x1=12marks)
: . partB

Answer any nine questions.
Each question carries 2 marks.

I
@

13. For what values of * do the series 3",r' corrr""ger. .

t4. Evaluate *rnro(3r+l).

rs. n Jiux. [ffa*.

16. find-{freTaylor:seribsgepelplegty f(r)=* r, a*2. ., :, : ,, - ., ,:.:.,

18. Graph the set of points whose polar co-ordinates satisfy the conditions 1S r < 2 and O 
=O 

a;.

19. Examine whether the series :

_'2 - I I I 1 ro+ I + t+ i+r* 3l*a* "' + 
e! 

+"' converges'
1..

h?'
20. Evaluate J ae'sin hx d*'

0
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Examine whether I (-tl
n=l

convorgds, oi, diverggs.

i;

*.llil r. r,l:

..,

Evaluate ,* 3r:sin'r.
r_+0 x

r/.4 q*e
Evaruate Lffiee

' .' r \, :,\' .' i:

... .,..: il:

' (9"x I = 18 marks)
psrt C

Each questipn carries i mnrks.
The standard Parametrization ofthe circle of radius l cenLred at the point (0, r) in thery.plane isx=@st'y=1+sin'6;o<t<27''usethe.parametrizationtofindtheareaofthesurface*w"ptorrt

, 't ,"
Find the centroid of the first quadrant ofthe astroid, = cos8 t, y = sin3 r,O < t <2n.

Show ttrat lir4 g+ x)i L e.r) 0"

Using Integral test show that thep_series :

3r I I\-III
=_-L_ra-l D -h and diverges if p s 1.

Find the Taylor polynomial generated by f(r) = oos.r

Eind the lenghof the CarAioid r = 1-cos0.

\ a
31. Prove that if 

Prt 
* l.orrr"rg", tt 

"r, i C, eonverges.

atr=0.

Turrl over
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TIIIRD SEMESIER B-AJB.Sc. DEGREE EXALINATION, NO\IEMBER 20rlrg

(CUCBCSS_UG)

, Mathematies l

IVIAT 3B O3_CALCI}LUS AND AI{ALYTIC GEOMETRY

Time: Three Houns

: Part A (Objective tYpe)

Anstrrzr aII twelve quPstians.
Eebqucstian earrie$ l marh^

' 
., 

,

r+3
1. Fi"d Ifr T_,

dZ. FInd + In (*E + S).
d.x,

gr _ sin*
8. H"d,ry, " 

.

4. Give an example of a sequence whieh has no upper botmd.

: $. Find a brmula for the ztb term of the sequence L, - 4,9, : 16, 25,...

a.a.111
' 6. n"dt*fr*sl+"'

7. Write a parametriStion ofthe eltipse 5. # =r.

lr-na lim _...e' a-- n

Maxnhirm: B0 Marks'

Turn over



10. Suppose that or r g *d bn> Ofor all z 2 N. If lim 
*=0, *a Ih 9* 2O...tL:'@I

11" A series :f,ao is said to be absolutdly eonvergent if ....

d'
12. Td* =...ur,

13. Find lim * oot *.

L4. EValuate f, ti"fr'rar.

oos n
15. ri"dffi "'

zodd; "

.Does

n even.

D 71886

e.rfE
' , n=l-

a; @[ver$os, then oo converyl to -.

. { n.l-
16. kt oo =l'i

lz"

Part B (ShortAnswer lVpe)

Atwwer onY nins qucstiotts.
Each qunstibn eo;rics 2 marhs.

.4

!a, converge ?

(12 x 1= 12 marts)

Lt.

18;

Forwhatvalues ofr do thepowerseries i C t)"-'f *or""so r

Find the center and radius of the conic section * +.4x + !2 = L2.
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19. Irccate the vertices of an ellipse of eccentricity 0.8 whose foci lie at the points (0, r 7).

20. Determine the conic section from the equation gr2 - 6q + gyz + Zx - T = 0:

2L. Graphthesetsofpointswhosepolarco-ordinatessatisfutheconditionl < r < 2and0 s g < .EIZ.

22. Find the polar equation for the circle *2 + (l- B)2 = g.

28. Find the direchix ofthe parabola, =- 5 
.' 

Z + 2cos0'

24. Determine if the sequen aE cr,o =+ is non-decreasing and if it is bounded from above.n+L

(9x2=lgmarks)

Part C (Short Essay lYpe)

Answer any six questions.
Do*h qwstinn cariii 6 marhs.

28. show that l'-^ C + r)% =s.
r+0'

. ( n+tY26. Does the sequenoe whose zh terur is q, - 
l;il 

converBe ? If so, nna lim or.

27. Findaformulaforthezftpartialsumoftheseries z+!+?*#'*....+andudeittofiniB9Z7B,
the serie's sum if the series oonverges.

a

28. Find the sur{iace area generated by revolving the cunres x,=t+.8,y=**fi,-Ost<rfz

about y-axis.

29. Show that the point (2, 8/4) Iies on the 
"rr*e 

r = 2 sin 20.

80. Fipd the Maclaurin series for the functionf(*) =d.

Turn over
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81. Determine whether the series converges or diverges.
6
5rr,
ft, n'

82. Does I
n=t

Inz
l!! converges ?

38. Find the radius anf interval ofconvergence ofthe series
@I

n=0
(- lf (4x +L)" .

(6x5=80marhs)
Part D @ssay lVpe)

Eath'guizstinn carries LO marlas.
,

(o

34. Find the sum of the s""i". I d
35. Find the Taylor series generated by f (x) = 7lx ata = 2.'Where ifanywhere, does the series converges

tn ltx?

36. Find the length ofthe cur:ve x =* 12, y =@#,L<t <4.

(2 x 10 = 20 marks)
a_
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TIIIRD. SEMESTER B.SC. DEGREE EHMINATION,
(CUCBCSS_UG)

Core Course

MAT3Bo3-CALCULUSANDANALYTICGEOMETRY
Time : Three Hours Maximum: 80 Marks

Part A (Objective TYPe)

Answer alltwelve qucstinns'

Firra, *tn 2*.

Define a sequence.

L23 n
3. Findleastupperbound of ,' r' 4'""'' "*l'

4. Find a formul,a for nth term of the sequenoe 1, 5, 9, 13, 1'l ,""

5. State Sandwich theorem for sequences.

6. If f rl< ltheseries a+ar+orL +...+gro-t +...- cronvergesto.

7. Define conditional convergence of a series'

8. Write a parametri zationof the circle 12 + t =1-

9. lim 1fi=

10. Write thepolar form of the parabola yz :@r-

11. Suppose that ao > A ard. bn> 0 forallz>N.If )y-*- 
oo ard Z O* . diverges, then

L oo""""'

,\
(12 x 1= 12 marks)

1.

2.

12. If I I % lisconvergent, then Z on is """'

Tlrnn over
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Part B (Short AuwerIlrPe)

Arrriwer ony nine' qrnstions.
" 

' ,,li

tlrl1- Acos 0
13. rind J-dz E.ffi5ao'

Etnd I it e% =LO.

ri"d II' ,8* d*.

1
show that 

"8" i 
= o.

L4.

15.

16.

17. For what values ofr do tbe power series eonverge ?
t-

3o "l

18. Findtheseries for f'(*)and f'(*)if f (r)=;1::= i ,o,-1<r<1.' \ / l-r ,r?o

20.

2L.

22.

28.

24.

19. Find the foEtrs and dirpatrix oJthe parabola J2 = 10r.

Find the eccentriciW of the hyperbola x2 - f-=L.

Deternine the conic sectisr from the eguatirin *y - y2,-5y + tr = 0.

Graph the sets of points whose polar co-ordinates satisfy the conditiols - I < r < 2 and Q =*12.

Replace the polar equation ,2 = i, cos 0 by equivaleut Cartesian equation.'

Find the equation for the h)"drbola with ecceatricity 812 anddirectrir x =2.

(9x2=18marks)
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Part C (Short Essay qrpe)

Answer afly aitquatiorc.

25. Solve the initial value problem "t *= 2x, *, J5,y (2) = 0.

26. Show that (-1) z+r 
f at*"uo.

I.tr
27. Find a formula for the ze partial sum of the series + -+*+ *.. 1

ur urs .]errE' ilr - g;,- 4 € ... +ft[f,XilDf +....

and use it to find the series sum if it converges.

!'8 rE
28. Identify ttre firnction f (r) =, * ? * ? *..., - I sr s 1.

29. Ttre.r andy ares are notad through an angle of nl4 radians about the origin. Find an equation

30. find the surface area generated by revolving the cunres r=cosf,, !=Z+sintr0 st<Z* about 
l

f-e-iS.

31. Show that (I/2, palz) Ues on the curve r =.-Bin(e/S).

'@ I

g2. Determine whetlrer ttre series Zri oonverBes or diverges.

$ 1+zlnz
38. Check whether Z V -5 sonverEes or diverges.

(6x5=80marks)

f\u:o over
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Part O (EssaiTYPe)

Ansu)ter ony two quesfians.

J

g4. The'series sinr= "-h.fr-;l +""convergesto sinrforall 'r'
,

(a) Find the first six terms of the series for cos x. For whai walues of r should the series

converge ?

(b) By replaeing by ?a in the series for sinr' find a series t'btcouver . :

Bb. Find the Taylor series ana ragor polynomials generatedby F(r)-os xat x=o'

\

86. Find the length of the cur:ve curve r = Scosf + 8t sin f, J = Ssin'-8f, cosf, O < t s nlL'

(2 x t0 = 20 marks)

D 5L248
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ryg.Ilu.o.;::.
TIilRD SEMESTER B.Sc. DEGBEE ExAMINATIoN,'-fi6ffiffi

(c{.rctscss-uc)

Mathematics

MAT 3B O3-CAI,CTILUS AND ANALYTIC GEOMETRY

Time: Three Hours

Part A (Objective Type)

Answer all twelve qucsti,ons.

1. The product rule for natural lggarithm is .

.. 'Y.j:t,

Maximum :80 Marks

2.

3.

4.

3r -sinrlllllr-ro ----- =r
The Hyperbolic cosecant is defined as 

-.

L"t {r,} be a sequence ofreal numbens. If a, +L and dfisa function thgtis@ntinuous atL and

defined at all o, then

5. Tlre se.ries Zi."o' diverges because

6. Suppose that
1"

>O and b">0 for all >N. If lirn,-. 
ff=O 

and f,6" converges then

The first two terms in the Maclaurin scries af f (d = xd is

Ttre first two terms in the expansion of f (r) =lr*r, is 

-

The remainder of order n of Boklin Taylot's Fomula is 

-
10. Tfre eccentricity of the conic sectior 6r r =7;;5 E

The standard form of Hyperbolaif e = 3 and vertices (0, t 1) is -:--.
The foci of ellipse .'9x2 + ]:ryz = 90 is 

-.

(L2xl=12marks)

Turn over

7.

8.

9.

11.

72.
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Part B (Short Answer Type)

Answer atu! nins questions.
' t,, . . r :.., , ..: .t, ' 1: . r . : 1 , ' ::r' ,

13. Define Hyperbolic function and Exponential function.

14. Define natural logarithm. Give examples.

15. Find lim,-o + rE in *.

;

16. Let lo, f,c, and ld, ae series with non negative terms and suppose that for some integer

N, dosa,<co,Vn2N. Then write the conditions for which the series lo, converges and...
diverges ?

18. Determine whether the Alternating series I;=r(-1)" #A eonverges or diverges ?

19. Define Power series representation of a function about the point x = a.

2A. Find the power series representation off(r) = sin r about r = 0. . 
.

2L. Define the radius of convergence of a power series.

22. Define eccentricity e of aconic section. Give saamFles.

23. Write the polai equation of an ellipse.

2;4. Sketch the circle r = 6 sin 0.

(9x2=18marks)

Part C (Short Answer Type)

Answer any sk euestisns. .

25. Determine whether the series I;=r;;=. converge or diverge?

26, Investigate the convergence of the series I:_.2,^:5.Ltn=l B"



ai$Fffi=

3

27. Determine whether the series l]=r(-f)".' # converge or diverge ?

28. Expand/(*) = x4 + x2 + ]-as Taylor series about a point a = -2.

c 81126

'29. Find the radius and intenral of convergencb ofthe power series I]=0r".

30. Discuss about the convergence of Taylor series. Give examples.

31. Find the eccentricit5r and directrix of the parabola . = ffiffi. Also sketch the conic.

32. Identifr the conic section and hence find the centre, v€rtcx, foci, asSanptotes of

*'* !'-2.r:-4 = A.

88. Findthepolarequationof : (i) rsin0 -2,e AZ ;fu) rsinO =-6,e=Llg.

(6xE=g0marks)

Part D (Essay Type)

Ansa)er any two qtrcstions.

34. Determine whether the series

(i) x=,[* *)converge?

, Y' - 
(z + 1) (z + z) 

converge ?

35. Find the values of x for which the replacement for sin * with an error of magnitude no greater

thanB x 10{ispossiblewhere sinr= *-!+.......- --" - * 3! """"
I

36.' Describelabout polar co-ordinates and polar equation of a conic. Sketch theregion defined by the
polar co-ordinate inequalities

(i) 0<r<6cos0.

(ii) .-4 sin0 s r s 0.

(2x10=20.marks)
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THIRD SEIffiSTER B.Sc. DEGREE EXAMINATION, NO\TEMBER 2016

(CUCBCSS-UG)

Mathematics-Core Course

I\{AT 3B O3-CALCULUS AND ANALYTIC GEOMETRY

fime : Three Hours Ma:rimum : g0 Marks
Tt-J l

Answter arr;JJ::"" questtiatns. l

Each questian carries I m.arh.

1' Evaluate ' 1- 9'-fu - :

.r+0*
2. Define absolute convergence.

3. Find the focus of the parabolay2 = itCp,.

4. Evaluate lcrltt-lrdx.

I. fi"d the Taylor polynomial oforder 1 generated bV f(") = lnr at c = 1.

6. Write the parametric equations 
" 5 * # =r.

7. Examine whether $rt-t)".'oonverges 
or diverges.

n=1

8 Examine w\ther }xz -Gry +3y2 *2x-7 = Q,represents a parabola, ellipse or hlperbola.

*lrorro(sr+r)

11. Show thatl grows fasterthan lnr as* +o
12. Stat€ leibniz's theorem for an alternating series.

(llx I = tlmaiks)

Turn over
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Part B

Answer any tiloie questbns.

Each qtresti.bn caiies't rnorbs.

,D,19889

.a!,''::.:

13. Graph the set of points whose polar co-ordinates satisfy ttre conditiors r < O and O =1.

14. For what valu€s ofe do;the qgqigs: : , : .

o 1-r1n-1 *Zn-Ls\.r,
3L-- zil{-- .oor/ergPs'

15. find & if ee = 10.

.1
16. Find the Maclaurin's series for f(r) =ift

I
L7. Find an equation for the hlryerbola with eccentricity t arrd direc{rix t = 9,.' '

19., Examine whether the series :

- 2 - I 1 1 1 1 !

5 +5 + I * i I Z* g ! 
* 

4r.*...+ kl+...oonverEes.
2,0, Examine wlrether12 +iy + yz -'1,= 0 represieuts ii parabolatilipse'or\yperbola.
21. Prove that the alternating series :

-111I-= -t- =-= + ... converges.

t90

22. Examine whether 2 o' cotrvergps gr divorgos.
n=l

28, hrcve ffusft r'+la? =2e*

uG124. E\drrate lilll -+-'.r-r0 *

Part C

Eaahaws&{a;fonrygs 5la*p-&* : ',,,' :

(9 x 2= lE mar-ks)

ii,.i,:i - : ,

r+1\sin* x)'
.:. '.:t ; ; ... .,-ttri .-.,n. 

.'

26. FInd the tangent to the right-hand hyperbola br'anch x' = secttJ = tanf, -i., *t 
"fthe 

point'i.
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28. Eind tlre"Itraclaurinrs geries for f(r) = sin8*

i ..rr, $@.29. Investigate the convergence sf the series k, "W
80. Find the Tay-lor polyaouoial generatedby :

f (*)=e'atr=O'
,. 

1

At. ,Evaluatc 
f sin#.*&.
0

82. Fiad :the polu,eguation for the circt *2 +,(y-$)z = 9.

,8, 
["" t too"."rgestrren ,I=,+ eonverges88. ,Frove that,if,

t n=7,

(6xE=B0marks)
Psrt D

Answer any two qucstians.

Eanh qrrcgtbn carrips LO marke. l

34, Solve the initial value problem :

85. FiEd the leogth of the cardioid r = l-cosg

86. Usinglntegraltestshowthatthep-series i +=1*+....*+a... conv€rgesif p>t

(2 x 10 =€0 narks)

!


