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Mathematics

MAT 2C 02—Mathematics
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Time : Three Hours Maximum : 80 Marks

Part A (Objective Type Questions)

Answer all questions.

Each question carries 1 mark.

1. Write sinh x  in terms of exponential function.

2. If f is smooth on [ ], ,a b  what is the length of the curve ( ) from to .y f x a b=

3. Write the formula for nth term of the sequence 
1 2 3

0, , , ,.....
2 3 4

4. Define geometric series.

5. Evaluate ( )lim ln .
n

n n
→∞

6. What is the sum of the infinite series 2 31 ... ...., 1.nx x x x x+ + + + + + <

7. Define power series about .x a=

8. Replace the Cartesian equation 2 2 4x y+ =  with equivalent polar equation.

9. Find the Cartesian co-ordinate of the point 2,
4

π 
 
 

 given in polar co-ordinates.

10. Find the domain of the function ( ), 2.f x y y x= − −

404986

404986

1105

1105

1105
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11. Evaluate ( ) ( )

2 2

2 2, 0, 0

3 5
lim .

2x y

x y

x y→

− +

+ +

12. Find ( ) 2 2and , given , .f x f y f x y x xy y∂ ∂ ∂ ∂ = − +

(12 × 1 = 12 marks)

Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks

13. Evaluate 
1 2

0
sinh .xdx∫

14. Evaluate the improper integral 

1

0 2
.

1

dx

x−
∫

15. Find the limit of the sequence { } ( )1
, where .

n

n n

n
a a

n

+ −
=

16. Find the sum of the series 
1

7
.

4n
n

∞

=
∑

17. Show that the series 
1

2

3 1
n

n

n

∞

= −∑  diverges.

18. For what values of x, the series 
0

n

n

x
∞

=
∑  converges absolutely.

19. Replace the polar equations 
4

2 cos sin
r =

θ − θ  by equivalent Cartesian equations, and identify

the graph.

404986

404986

1105

1105

1105
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20. Find a polar equation for the conic section with eccentricity 1e =  and with one focus at the origin

and the directrix 2.x =

21. Find the area of the regions bounded by the circle 2 sin for 4 2.r = θ π ≤ θ ≤ π

22. Find a spherical co-ordinate equation for the cone 2 2 .z x y= +

23.
2

2
Find if .

1

ye
w x y w xy

y
∂ ∂ ∂ = +

+

24. Find if , cos , sin , .dw dt w xy z x t y t z t= + = = =

(9 × 2 = 18 marks)

Part C (Short Essay Type)

Answer any six questions.

Each question carries 5 marks.

25. Derive the formula ( )1 2sinh ln 1 for all real .x x x x− = + +

26. Find the volume of the solid generated by revolving the region between the y-axis and the curve

2 , 1 4,x y y= ≤ ≤ about the y-axis.

27. The line segment 1 , 0 1,x y y= − ≤ ≤  is revolved about the y-axis to generate the cone. Find its

lateral surface area.

28. Investigate the convergence of the series 
( )

1

2 !
.

! !n

n

n n

∞

=
∑

29. Find the sum of series ( ) ( )1

4
.

4 3 4 1n n n

∞

= − +
∑

404986

404986

1105

1105

1105



4 C 42953

30. For the series ( ) ( )
0

1 4 1 .
n n

n

x
∞

=

− +∑

(a) Find the radius and interval of convergence.

(b) For what values of x does the series converge absolutely ?

(c) For what values of x does the series converge conditionally ?

31. Find the Taylor series and the Taylor polynomials generated by ( ) at 0.xf x e x= =

32. Find the area inside the smaller loop of the limacon 2 cos 1.r = θ +

33. Show that the function ( )
2

4 2

2
,

x y
f x y

x y
=

+
 is not continuous at the origin.

(6 × 5 = 30 marks)

Part D (Essay Type)

Answer any two questions.

Each question carries 10 marks.

34. (a) Evaluate 
1

1 38
.

dx

x−∫ (5 marks)

(b) Find the volume of the solid generated by revolving about y-axis, the infinite region in the

first quadrant between the curve xy e−=  and the x-axis. (5 marks)

35. (a) Test for convergence the series 
( )

1

1 3 2 1
.

4 2 !n n
n

n

n

∞

=

⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ −
∑ (5 marks)

(b) Prove the series 2
1

1 1
n

n n n

∞

=

 
− 

 
∑  converges. (5 marks)

36. Find the linearization ( )L ,x y  of

( ) 2 21
, 3.

2
f x y x xy y= − + +

at the point ( )3, 2 .  Find an upper bound for the error in the approximation ( ) ( ), L ,f x y x y≈  over

the rectangle R: 3 0.1, 2 0.1.x y− ≤ − ≤  Express the upper bound as a percentage of ( )3, 2 ,f

the value of f at the center of the rectangle. (10 marks)

[2 × 10 = 20 marks]

404986

404986

1105

1105

1105
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Time : Three Hours Maximum : 80 Marks

Part A (Objective Type)

 Answer all twelve questions.

Each question carries 1 mark.

1. Find the nth term of the sequence 2, 5, 10,  ————————.

2. ( )tanh
d

x
dx

=  ————————.

3. If f is continuous on [ ) ( ), , then lim
b

ab
a f x dx

→∞
∞ =∫  ————————.

4. The nth term of a converging infinite series has the limit ————————.

5. Find the domain of the function sin .w xy=

6. Define level curve of a function f.

7. State Euler’s mixed derivative theorem.

8. If ( ) ( ), cosh , find , .f x y xy f x y
x

∂
=

∂

9. Which point is the foot of the perpendicular from the origin to the line ( )0 0cos ?r rθ − θ =

10. The name of the curve with the polar equation ( )1 cosr a= + θ is ————————.

272513

272513

1105

1105

1105
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11. Define partial derivative of ( ), ,u f x y z=  with respect to y.

12. State the chain rule for partial differentiation in the case of functions with two independent variables

and three intermediate variables.

(12 × 1 = 12 marks)

Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks.

13. Investigate the convergence of 
1

0

1
.

1
dx

x−∫

14. The region between the curve , 0 4y x x= ≤ ≤ and the x-axis is revolved about the x-axis to generate

a solid. Find its volume.

15. Determine the sequence 
3 1

1
n

n
a

n

−
=

+  is nondecreasing and if it is bounded from above.

16. Find the cartesian form of the curve 2 sin .r a= θ

17. Find 
z

∂
∂

 if the equation lnyz z xy− =  defines z as a function of the two independent variables

 x and y and the partial derivatives exists.

18. Find a spherical co-ordinate equation for the sphere ( )22 2 1 1.x y z+ + − =

19. Show that ( )
2 2 2

2 2 2

2 2 2
0 if , , 2 .

f f f
f x y z x y z

x y z

∂ ∂ ∂
+ + = = + −

∂ ∂ ∂

20. Investigate the convergence of 
2

21

sin
.

x

x

∞
∫

272513

272513

1105

1105

1105
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21. Find the sum of the series : 
1 1 1

....
4 8 16
+ + +

22. Find the Maclaurin series expansion of ( ) ( )1 .
n

f x x= +

23. Find ( ) ( ) ( ) ( )2 21, 2 if , cosh sinh .xf f x y xy xy= −

24. Test the function for continuity at origin :

( )
( ) ( )

2

2
, if , 0, 0 ,

, .

0, otherwise

xy
x y

f x y x y


≠

= +



(9 × 2 = 18 marks)

Part C (Short Essay Type)

Answer any six questions

Each question carries 5 marks.

25. Show that ( )
2

2 tanh
tanh 2 .

1 tanh

x
x

x
=

+

26. Investigate the convergence of ( )
3

2 30 1

dx

x −
∫  and find the actual value in case of convergence

27. Find the sum of the series 

1

1

3 1
.

6

n

n
n

−∞

=

−∑

28. Find the linearization of ( ) 2 21
, 3

2
f x y x xy y= − + +  at the point ( )3, 2 .

29. Find the length of the cardioid ( )2 1 cos .r = − θ

30. Use partial differentiation to find 
3 3if 3 0.

dx
x y xy

dy
+ − =

272513

272513

1105

1105

1105
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31. Find the cartesian form of the surface 2 cos .ρ = θ

32. Find the radius and centre of the circle 4 cosr = θ  in cartesian plane.

33. Find the radius and interval of convergence of the series ( ) ( )
0

1 2 1 .
n n

n

x
∞

=

− −∑

(6 × 5 = 30 marks)

Part D (Essay Type)

 Answer any two questions

Each question carries 10 marks.

34. If the resistors 1 2 3R , R , and R  hms are connected in parallel to make an R ohm resistor satisfying

the equation 1 2 3
1 2 3 2

1 1 1 1 R
find when R 30,R 45 and R 90 ohms.

R R R R R

∂
= + + = = =

∂

35. (a) Find a curve through the point ( )1, 1 whose length integral is 
4

1

1
L = 1 .

4
dx

x
+∫

(b) How many such curves axe there ? Give reasons for your answer.

36. Find the area of the surface generated by revolving the curve 
3 1, 0

2
y x x= ≤ ≤ about the x-axis.

(2 × 10 = 20 marks)

272513

272513

1105

1105

1105
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Mathematics
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Time : Three Hours Maximum : 80 Marks

Part A (Objective Type Questions)

Answer all twelve questions.

Each question carries 1 mark.

1. Find .xa dx∫

2. Define the partial derivative of ( ),f x y  with respect to ( )0 0at , .x x y

3. If f is continuous on [ ) ( ), , then lim
b

ab
a f x dx

→∞
∞ =∫ .................................

4. If a series na∑  an converges, then lim na = .................................

5. Find the nth term of the sequence 2, 2, 2, 2,........− −

6. Find the domain of the function sin .z xy=

7. The polar form of the line 2 isy =  .................................

8. cosh
d

x
dx

=  .................................

9. If ( ) 2, 2f x y x y= then find 

2

.
f

x y

∂
∂ ∂

10. Give an example of conditionally converging series.

73429

73429

1105

1105

1105
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11. State Sandwich theorem for sequences.

12. Write the transformation equations for Cartesian co-ordinates to spherical polar co-ordinates.

(12 × 1 = 12 marks)

Part B (Short Answer Type)

 Answer any nine questions.

Each question carries 2 marks.

13. Evaluate 
log 2

0
4 sinh .xe x dx∫

14. The region between the curve , 0 4y x x= ≤ ≤  and the x-axis is revolved about the x-axis to generate

a solid. Find its volume.

15. Determine whether the sequence 
2 1

3 1
n

n
a

n

+
=

+ is non-decreasing and if it is bounded from above.

16. Describe the level surface of the function ( ) 2 2 2, , 1.f x y z x y z= + + −

17. The plane 1x =  intersects the paraboloid 2 2z x y= + in a parabola. Find the slope of the tangent to

the parabola at ( )1, 2, 5 .

18. Find 
z

y

∂
∂  if the equation lnyz z x y− = +  defines z as a function of the two independent variables

x and y and the partial derivatives exists.

19. Is the area under the curve 2ln from 1 to =y x x x x= = ∞ finite ? If so, what is it ?

20. Evaluate 
1

0 2
.

3 4

dx

x+
∫

21. Write the polar form of the circle ( )22 3 9.x y+ − =

22. Draw the polar curve 2 cos .r = θ

73429

73429

1105

1105

1105
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23. Find a spherical co-ordinate equation for the sphere ( )22 2 1 1.x y z+ + − =

24. Find the volume of ( )1

1
.

1
n

n n

∞

= +∑

(9 × 2 = 18 marks)

Part C (Short Essay Type)

Answer any six questions.

Each question carries 5 marks.

25. Find the volume of the solid generated by revolving the region bounded by y x=  and the lines

1, 4y x= =  about the line 1.y =

26. Investigate the convergence of ( )
3

2 30
.

1

dx

x −
∫

27. Does the sequence whose nth term is 
1

1

n
n

n

 +
 − 

 converge ? If so, find its limit.

28. Find the sum of the series 

1

1

2 1
.

3

n

n
n

−∞

=

−∑

29. Find the linearization of ( ) 2, , 3 sinf x y z x xy z= − +  at the point ( )2, 1, 0 .

30. Express and
w w

r s

∂ ∂
∂ ∂

 in terms of r and s if 2 22 2 , , ln , 2 .w x y z x r s y r s z r= + − = = + =

31. Find the length of the curve 

3 1
from 1 to 3.

3 4

y
x y y

y
= + = =

73429

73429

1105

1105

1105
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32. Show that 3 2
1

ln

n

n

n

∞

=
∑  converges.

33. Find the radius and interval of convergence of the series ( ) ( )
0

1 4 1 .
n n

n

x
∞

=

− +∑

(6 × 5 = 30 marks)

Part D (Essay Type)

Answer any two questions.

Each question carries 10 marks.

34. Find the length of the cardioid 1 cos .r = − θ

35. a) Evaluate 2
.

1

dx

x

∞

− ∞ +∫

b) Show that 2 2tanh 1 sechx x= −

36. a) Using partial differentiation find ( )0 if , cos , sin , .w w xy z x t y t z t′ = + = = =

b) If ( ), , 0,f x y y z z x− − − =  show that 0.
f f f

x y z

∂ ∂ ∂
+ + =

∂ ∂ ∂

(2 × 10 = 20 marks)

73429

73429

1105

1105

1105
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SECOND SEMESTER (cucBcss-uc) DEGREE EXAIvIINATToN,'ArRIL zozo

Mathematics ,. ...:, 
,

MAT 2C O2-MAfiIEMATICS

fime:Three.Hours , ,'Maximum:80Marks
.,, .i: .i !..i: partA(ObJeetiveTlpe)' '' ':

Answer all twelve questians.

Each questian carries I rnarh. : ,. ,

1.. "' '

1. Find aformula for zth term of fhe sbquence 1, -1, 1, -1,....... I

3. Write tanh r in terrns of exponential function.

4. State Sandwich theorem for sequenoes.

5.- lEind the domain of theltunetion,w = dlj .

6. Define contour line,qt,a func.tion f (*,y).

7. rina,,,jf{o,rrffi.
8. Define absolute convergen@ of a series.

A . i^
9. --SrnhZf, =-..,dI

10. Define levei curve of a function.

11. Find 
rlim zV'.

Lz. Jolsinh*dr =-.
(LZxl=12marks)

Answer any nine questinns.

13. Is the area under the curve .y =lJ; from r =0 to * = 1 finite ? Iiso, what is it ?

I\rm over

ro dx
L4. Evaluate J_-r*rr



'C BtBo6

,1
15. Show 16atr lim j = 0.

n-+@ n

16. Determine whether the sequen ce an='i:'r" is norr-decreasing and bound"J fro* above.n!.

r,v)={#' 
l*'v)-*10'o]' is conrinuous at every poi.rt o."pt the origin.

':
17. Show that f(x,y) .=j*Z'*tz' 

t-''

I o, (*,y)=10,01;

18. Findthevaluesof $ and ! ^tthepoint 
(E,-S)X,y(x,i=x2+Bx.,+r-l.Atc q

19' Find the volume of the solid generated by revolving the region between y-axis and the curve

zo. rina Jj"2a ex sinrdx.
, .],i ,

21. Grapir the sets of points whose polar co-ordinates satisfies the conditiorrs f < p < I and O s O < ftl4.

22. Replace the polar equation r = 
- 

4 
,- Zco, g _ rio g equivalent cartesian equation.

23. Findthe spheilcalco-ordinatesequationforthe cone z=J*rnf.,, : .

dus24. Find * if w = xy+ z,x = cost,y =sint,z=t. What is the derivative's value at t =O?

(9xZ=lgmarks)
part C (Short Essay fype)

,f"Tiil,fr:I::;#:'J?;Y;*

'?!dx25. Investigate the convergence of I;G?

'n lL -L26. Show that (-1)'" J diverges.
n

27- Find the area of the region in the plane enclosed by the cardioid r =2(l+coso).

28. Show that thep-series Z:=r* converges if p > I and diverges if p sl.

I



.,,r,irli . j: i' :.i'l I ,: .*'$6. .Findthelengthofthecunre t=1112148 front *=0 to r=2.

86. Ftnd the lateral surfaee area ofthe cone generated by revolvingthe,line segment y = xfL,O <,x < 4

I

c 81806

(6x6=SQmarks)

2,9.

80.

81.

82.

b

3

Find the linearizatign of f (x,y,z) = tcz -*y + Ssinz at the point (rs,lo,zo).,:
dw

find #: if' w = Ly+ z,N= cosf,/ =sint,z* t. Wtat is the derivative's value at t = 0clt

Findthc area of the region thet lies inside the circle r al and outside the cardioid r = 1=cosO,

show *^t 4*#.#= 0 if f (x,y,z\=(*z + rz * *)-o' .

ax" il'

88. Find the radius and interval of eonvgrgence of the series I
n=0

Part D (Essay Ilrpe)

Answer a4qt two questions.
Each qucstibn cardry 10 mai*s

dn.



,4ffiLj '"t.'"'''*r,n
Nard"e.t L:::*........................',i"
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Time: Three Hours

(Pages:3)

Reg.

SECONI) SEMESTER B.Sc. DEGREE EXATVIINATI

(CUCBCSS_UG)

Mathematics :

MAT 2C Oz_MATHEMATICS

.1
Part A (Objective Types)

Answer all twelve questions.

Maximum:80 Marks

3.

1.

2.

4.

b.

6.

Define a sequence.

Fill in the blanks , $ "rrt 
31er; 

=

o.
For what values of real numbers r, does the series f sin" r converge ?

n=t
-
t'iU i" the blanks : The polar equation of the circle with centre origrn and radius o is , , ,

Find the nth term of the sequence 2, - 2,2, - 2

Fillintheblanks :lt f(x,y)=1-sinh(l-ry),thenfr(ff)= ;

i .'.- c

7. FiIl in the blanks : If f is continuous on [o,b), then lim 111t1 at =
c.+O'

a

L Write explicitly the ratio test for the convergence of the series

State alternating series test of Leibniz.

Define fr f {r*,r) using limit.

a

The power series I ^oo(* 
- o)" always converges to oo when :r =' n=0

What do you mean by linqarization of a function in two variables at a point.

'(L2 x 1= 12 marks)r

Turr over

L o..
n=O

9.

10.

11.

12.



L4.
I

15.

16.

L7.

l
' 'lnzxdl-.18. Evaluate J sm

0

Part B (Short iAnsnrer Iypes)

Answer any nine. questions.

C 626?13

(9 x2 = 18 marks)

iest the convergence bf the interil 'i*lf,
o

State the rion-decreasing sequence theorem.

', 3d&
18. Evaluate l--==

Find tanh'r, if cosh* =*,r > 0.

a2c e2t ,-

Find a cylindriral co-odinate equation for ihe surface x2 + (1r ,g)z 
= g.

fma ff if z=x+2y,x=f and !=2rs.

:,n
Find lrm :-=.n)* Zn+l

Write the Maclaurin series for sin r.

Part C (Short Essay Types). - \_..--
:Answer any srx questinns.

o

25. Findthelengthofthecurve y=olo xi -1 from*=0to x=L.
5

-o

26. Find the limit of the function f (*,y) = ffi, as (r,y) tends to (0, O).

Pescribe the level surface of the function f (x,!rz)= J*2 + y2 + 12 _L.

Graph thti sets of points whose polar cooidinates satlsff th'e condition 0 < r s2-

19.

20.

2L.

22.

23.

:

24.
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2;8.

29.

30.

27.Replacethepolarequaition,[=#abyequivalentCartesiahequationandthedrawthe

graph in Cartesian forin.
Find a power series for log (1 + t) and find the radius'of convergence of that series.

,Ti" 
,n"^*lume_of the solid of revolution''rliiien:the region betw'een the paiabo la y = yz+ 1 and the

line r = 3 is revolved about the line.r = B.-_--- --;
aon

31. Find the sumofthe series Z+.n=l+

,.
32. Fiud the radius and intervar of convergence of the series :

! -1.. f

33. Evaluate' IY*
1.

(-t)"'(zx- r)".

l

(6x5=$0marks)
part D (Essay Types)

show that the function f (*,y)=#when (*,y)*(0,0)and 0, otherwise is continuous
t" TJ

everywhere except at the origin.

(a) Find the Iinearization of the function f (*,y)= x2 -x!+!, /z*8. at(B,z).

(b) Find the area of the region enclosed by the'eardioid : r = 2(1+cosO).

Find the area of fhe surface generated by i.evolving the'"o*" !=xB/g,O<r<2 about the
r-axis.

(2 x lr0= 20 marks)

a.
Y
I-t

n=O

34.

35.

36.
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SECOND SEIVTESTER B.Sc. DEGREE rON:${AY 2OrS ..* ',;i
(CUCBCSS-UG) i 

"r, 
***,..,i.,,-;, ,r,....*-r, " 

is*'

Complementary Course

. r 
Maximum:80 Marks

Part A (Objective Tlpe)

Answer alltwelve queslions.
Each question caruies L mo*.

1: Write an example for a sequence which has no upper bound.

2. Find the domain of the function w = xy ln z.

vel surface of a function f.3. Define the level surface of a function f.

@,@

E. tr i lo"l converges then ! oo.
n=l' n=l

d.r
6. - 

sllhff=
dtc

7. Write tanh r in terrns of exponential function,

8. Find ,l3L V;.

9. Jcosh2r =-.
x2 +2y

10. Find lim

to
11. Find *sin2ry.

ox

12. Define conditional convergence of a series.

(12x L=L}marks)
Part B (Short Answer $pe)

Each question canies 2 marks.

,
13. Investigate the convergence of lffe-*- dx.

14. Show that ,]TL k = k,where fr is a constant. 
Tor- o.r.,
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1b. Find ll* #
t

16. rhd orl*0,0,

af
18. Find ; if f (*,y) =y sin*y..ol

n2 -qt
J;_Ji

L7 . Show that the function 'f (x, y) = # has no limit as (*, y) approaches (0, 0).
*4 *y2 

*-'

22.

zn.

24.

19. Usechainruleto find the derivative of u =rywithrespectto t alongthe path, = cos t,! =sint.
What is the derivative's value at t = nl2 ?

20. Find the volume of the solid generated by revolving the region between the parabolax = y2 + 1 and
the line r'= 3 about the line r = 3.

2L. Show that if u is a differentiable function of r whose values are greater'than 1, then

dr .-i r I du--\cosh -u)=v--.
dx ,luz -t tu
graphthesetsofpoiltswhoseco-ordinatessatisfiesthecondition 2nlB30<1nt6'(norestriction
on r).

Find.a polar equation for the circle 12 + (y- 3)2 = 9"

Find the directrix of the'parabola r =fi*ft;d
(9x2=18marks)

Part C (Short Essay Tlpe)

Answer any six questions.
Each question carries 5 mark*

J

2s. Compare Ii$ *'a Ii # with limit comparison test.

ol
26. Determine whether the series , i convergent or divergent.

. n=11

27 . Find the linearization of the function f (x, y1 = x2 + y2 + l at (0, 0).

Aw - Otl
28. Express f and Z i"termsofrandsifta= *2*y2,x=r-sandy=r+s.

or

29. Find the area of the region in the plane enclosed by the cardioi d. r -- 2 (1 + cos 0). .

30. show t.nat # -#. # = 0 if f(x, !, z) = 
"hx+4vcos 

52.
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82.

Find thp Maelaurit esriee fsr the frrnctioif(r) 7 #,..
':g.lUa'': ': i : :. '' '

Eoee Eeries tr -aE ,oqf,IvergeBt.sv,q PY'-Y, 
il1ao' .o . , ', ,. .n ' 1 

,

t
,1.

i

:a,'1

.ti4,i,

which f is increasing and

.' , {* * 1o =:zo rlarke)

'., . !: j

.-. ,2. ,_
88. Find the sprfare qee ga+pfat*d b,y revolvirg tly. 

1ryves 
x = t + &, y = \ I ffi ; -"12 <t <. JE ab'out

#.'QIUC'
ll

6,x 5 = S0,marhs)
'l

,I Par,t D (Eesay llfpc)

' fiitqtgroaI ffro.{q#F .re. , , '
:,

''.,.,:...-.,':::-..''.,..''.,],
1t n $12I'34. FindtheIenrgthofthecurye I 

=|lx" 
+2) fromr=0 tof = 8.

86, ,sad thp critical points o! f t*\,=,rl€ (* - 4). Ident!& tlie intenrals on

. ,, d fina taB &acupaf" Iqcql and atu@ibe€xttunsvsltlffi. '
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C 2ES1? (pages: B)

SECOI\ID SEME,SIEft E b;..DE{F*EE {ST'PPI,EMEhT:il
APBIL 2OI7

, Complgqentary Coiirse : ,'

Answer all qua$tlons.

/ r\ "'
1. Intqrate*.U, [r-1)- (* -r)

8. Sorthat@eU2r=cosh3r + sinh2c.

_t::]l:1,.t'

Weightage

(L2xYt=SweightagP)

!\rra over

5. Give an example of a constant sequence.

6. State zth Root Test.

7. find theTayloqpolynomial of order zero generated av f (*)= sin .r at x =!.

Define Absolute oonvergence.

lf f (*, i -- xcos, +y e* find 9:1' 0x'

8.

9.

- 10:

I
11. Evaluate 

'l L
d r/t -x'

L2. Differentiate t"rt lG7.



:ll_i:i' I

ia. gv,aluat€ 
J sintr'**.
0

14. Evaluate cosh (tan g) *' O d o.

16. Evaluate

L7. Given or =2, dn*t =(-t)'.t

18. rnvestigate the convereenoe 
" inft

2'
Answer l&"&e drrcstirllns.

Writ€ the first four terms of the sequense.

c25917

rl4

I
-i
1

I

an

2'

19.

18.

20.

For what valuespf* do tho:power ieries 
,I, * "o*"rges 

absolutely.

'..:
-t

Grapli the set of points whose polar coor,dinates satisfy the conditions

Find l, if f (x,y) =-),+cosx r

r<0and0=I
4

2L. Find an equation for the hlpeibola with eccentricity anddirectrixx=2.I
2

(9 x 1= 9weightage)



24.

25.

I
t

I

I

I

i

i

3

Answer any fle questians.

c ?Bgr7

23.

Express * ""4 * rrtermsofrandsifur= x+2y +zz, x=L,/=12 +lns,z=2r.- ar 0s *TaJTst- 
s

Findthederivative of f (x,y)=xey+cos (x,y)atthepoint(2,0)inthedirectionofA =gi-4j.

Find the liqearizatio n of f (x,y)= x' -.y *+y, +3 at the point (g, 2).

Find:

rh- (o,q*+. '

(r.r)_ 
v,_a/y

26. Find a polar eguation for the circle *2 + (y - B)2 = 9.

27. FindtheTaylorseries generated byf (r)=*4 +x2 + !ata=2.

28. Investigate the convergence of the series 2+n=0 J
:

,i
:

29.

(5x2 = l0weightage)

Answer any two questians,

Showthatthe p-series i +=*+rl I

i, no y y +....* V *.... (p in a real number) converges if p > I

and diverges if p < l.

Find an upper bound lEl of the error in the approximation .f (x, y)n: L (x, y) over the rectangle

R :fx-21 < 0.1, ly - tl < 0.1 forfk, y) = 12- 3ry + E.

Find the area inside the smaller loop of r = 2 cos 0 + l.

(2x4=Sweightage)

30.

31.
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ComplementarY Course

MAT 2C O2-MATHEMATICS

Time : Three Hours

Part A (Objective TlPe)
Answer all questions.

1. Find the derivative ofy with respect r, where y = ln (sinh r).

72 dx
2. Evaluate lr;7.

(Pages:4)

Beg.

SECOND SEMESTER B.Sc. DEGREE E)(AilITNATION*"$Iff' 4OlZ

a. Findthevalue fi l+when a>0'
u la' +u'

4. Write the formula for the length of the curve x = g (y), c < y < d.

5. Write the limit comparison test for improper integrals.

6. Show that f l=,4 ai*r*u".,,n

7. Find the Maclaurin series for the function e a.

8. Replace the following Cartesian equation by equivalent polar equation.

x!=2'

3
9: Find an equation fof the hyperbola with ; eccentricity and directrix x - 4.

10. Evaluate 1i*(,,r-(0,, nffi.

11. Fina, X *ru X, where f (r, y)= x2 - xy + v2.

. Ow
L2. if w=f(x,y,z),tc=g(r,s), y=h(r,.€) anda =k(r,s)write *

(L2 x L = 12 marks)

I\rm over

iT

ll
Pr'
i

., ./'

i:"'

Marks



c:'ztt{,t

? -x
16. Evaluate ltanh 7 

dx.

-?'.F-

17. Investigate the convergence of Jr' taned0.

/_ l),
18. Find the sum of the series I;=r+..4n

2

Part B (ShortAnswer Ilpe)
Answer a,ny nine questians.

13. Find the volume of the solid generated byrevolving the region bounhed by the lines

! = 2, * = 0 and the curve I =2 :.lx.

14. Find the length of the cun/e y=+.*fromy = l toy = 3.

e curve * =4,0<y <l about they-axis.15. Find the area of the surface generated by revolving th 3'

1

19, Find the Maclaurin series for the function +.l-x

20. Find the polar equation for the circle x2 + (y - 8P =.19.

;
21. Findthe directrix of the parabola , = - 

25

l0-' cos 0

22. What point satisfies the equations: r =2,e = + ?'4
!

af af 1

zB. Find 3 *'d H where f (x, y1=*.
0x I

24. State chain rule for two independent variables and three intermediate variables.

(9x2=18marks)



q.:'

3 c v1768

Pdid C iShort Essayc) ':
. ."i,.1. :

. Answer ony aii* qtrcstians.
,,1

ecuwe *=JF *uy'+l25. Find the vohrpe of the solid generated by revoling the regiou bqund€d by th

thelinesr=0andy= 1.

4.,1r: - ^26. Find the length of the curye, =; *' - 1, 0 3 x 5 1.

e ln2

27.. Evalu ^t" fi'- 
ar-o sinh o do.

ta dxft ax
28. Evaluate l-*U;' 

.

29. Find the suo ofthe series I;=, (2"-t)(zn+1)

. j:

30. (a) Grafh tli6 cunre t =l -cbs 0.

cos 2 o.(b) Show that

31. Find the points of the intersection of the curves 12 = 4cos 0 and r = | -cos 0.

1

32. Findthelinearization of f (x,l\=*'-x y+|f *1.

BB. Exprer, 0' *a 91 interrrs ofr and slf= x2 +y2 x= r-s,J = r+s.' 0r 0s
' (6x5=30marks)

Turh over
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,l

c*c,
part D (Esqqy T:De) .

Answer any two qucstions.
g4. (a) Show that if u is a differentiable function of* whose values are greaterthan l, then :

\.1

d t^^^.-r-.\ I du
7[cosn'ill=--.dx' ' Ju'-ldx

rb) Evaruate trffio..
35. (a) Findallthesecondorderpartialderivatives off(x,y)=x2!+cosy+ysinr.

(b) Draw the tree diagrams and chain rules for the derivativ." 0i 
ur6 

0' 
1o,- 0t ---- 0s ---

z = f (xr !), x =g (r, s), y = h (t, s).

36. (a) Find a polar equation of the coiric with =], ,o" focus at origin and directriry = -105'
I -._'

corresponding to that focus. .:'

(,b) Sketch the circle r = 2 a sin 0. Give polar co-ordinates for the centers and identify the radius.

(2 x lO= 20 marks)



-\
I
,

C:arss (Pages:4) N

Eeg.

SDCOND SEMES?ER DEGREE (ST'PPLEMENTARY)
IVIAY 2016

(UG-CCSS)

Complementary Course

MM 2C Oz-MATI{EMATICS

. Ulrit I
Answer all questions.

l. 
frWrA-r r) tu equatr to :.

B.Sc.

Time : Three Hours Ma:rimum: 30 Weightage

(a) (b)

1('l;@
Write.sinh-l* as a logarithmic function.

I coth 5x dx is equhl to :

(a) logs in h 5x + c.

I(c) llogsin h5x+c.
c

Write the nth term of the sequence *,*,*,*

Find lim fllJ).
t_+oo\ f /

Find the sum of the series :; Y

2 ( -n )
Test the convergence of the series Z lffi,I

.Z=1\

(d)
- -1

xrl*z _t
2"

3.

(b) logcosh 5x + c.

_I(d) ;:logeosh 5x + c.
b

4.

5.

6.

ffi:l'ir:1s6
.O' P;ifa::1 i;,
f . -""'[m"**" """""';:{

7.

I\rrn over



r
.) -'

l.:t,4

.,
8. Define the conditional convergence of the series , an.

I .-: jr

9. Find the spherical go-ordinatb qquation of the sphererz + y2 + (z - 1)2 = 1.
.

:.. - .,-.-', -,-. l::l :

11. rtnd

L2. Sind ifw=xy++

( *-rv+B )Irm l-;--i------r I.(r,y)+(0,r)(r'y +ixy - y" )

*,
edl yz +1,

(1:2x'/e=Sweigbtsrge)

18, Diflerenfiate 12 tan e* *". tot.t

L4. Fi"d I csr,hz (5- dd.r.

iZx
15. *u 

_l 6r;ga*.

16. o*. ,i fficonverse 
? Why ?

11,. For what value of y the power series

,i

*r-t
(= 1)"-' d:fr converges ?I

n=1
,'.il

18. tr'ind the'Taylor sdries gxpqnsion of' f (x\ = x2' - 2* + 4- at,* = 2.

19, tr'ind the polar equbtion,of lhe circle 12 + (y - 312 = 9.
:'l

20. Find the centre and radius of ttre circle r =-4 sin 0.

?,\

Unit II
Sltgtqer anj rlipe guesilors.



c 615e

21. Find

Find f,, fy, f, if f (r, y',e) = I + ryz - Z*.
Define the linearization of f (x, y) at (rs, Je).

rim (
tr, y)-r (0,0) [

22.

23.

2L

(9x 1=gweightage)

24.

Unit m
Answer any frve questians.

25. Evaluate

26. Show that thep-series E
nil

1 ''
; convcrges for p > l and diverges for p s 1.

Find the Maclaurin's series for cos r.

Find the points of, intersection of the pair of,curves r = 4 bos 0, r = 1 - cos 0.

Find the tangent plane to the surfaee z - x cos y -y e, at (0; 0, 0).
,

Find the diiection in which f k, i = +. +increases most rapidly at (1, 1).

*3*-.*-- I

28.

29i

80.

27 . Using geometric series prove that tan- I

- 82. Find the area of the region enclosed by r = Z (L +cos 0).

I

I

8l;

(5x2=l0weightage)

IUrn over
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- 151.'1xv-pc rite $

',a

aa.'' fUe *xl poir*B of intef soctior bf tha cq1rrry;f.o*- cos S..$4 r'*{, * eO*, P.

86. mra the rtigi,on enclosedfu th cardi,oid r = 2 eos0 + 1.

, :{8,x a,.+B,weifihte8b)

-:..
.:;t+ t{

W+

. -.':.*i.'

.' ,.,{

t\
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SECOND SEMESTER B.Sc. DEGREE EXAMINATIONfIIAY, 2916q;,
(CUCBCSS-UG)

._\ 
p

Complementary Course

MAT 2C Oz-MATHEMATICS

fime : Three Hours Maximum: S0lVlarks

f

Qzxl=l?marks)

1. Define a smooth curve.

Part A

Aosue, all questio'ns.

2. Find#(r"*r[+t,)

3. Find the first four terms of the sequence o,r = (-l):'*'*, n> 1.

4. Give an example of a sequence which has no upper bound.'

6. Show ttrat (2,3*14) lies on the curye r = 2sin20

7. Write the formula for finding the length of the curve in polar co-ordinates.

8. Find the Cartesian equation of the surface z'= P.

10. When we say that a function f is continuous ?

1 1 . Which order of difterentiation will calculate f*, faster, r first or y first for f (*, y) = r sin y + ex .

Part B

Answer all questians

Find the length sfthe curye y = (rt Z\Ve ftom* = 0 to x = 2.

1;r odx
14. Evaiuare l--.

6 "18+4x'

l
l

:.

lE.

/

'furn over



\d:'c 56?;8.:

15. Find the volume of the splid generated by revolving the,regon between the curve :

y =l' dirOS,rs4andtbgr-of,rs., .' j,'

Find the nth terrn of the sequence L, - 4:9,'-16 25, :"'

Replace rcos0'= - 4 to the equivalent Cartesian equation''

16.

L7.

18.

19.

Graph the set of points whose polar co:oidiriates'batisff 1 < r < 2,0 = nl4 -

Find all polar co-ordinates pairs which label thg,same as (2,-nl3):

20' Fhd (',rl'3,',')
c

21 Find f*rf f (x,i = 2y l'(Y+ cosr) .

22. Find the length of the curve r = 1-dosg.

,+_ .--"-------,25
23. Find the directrix of the pdrabol" t = 15;tr0?ffi '-.

24. show thur (,,riTtr,_n)
(9x2=18marks)

,wer any six questiorc.

25. The region bounded by the parabola ! = x2 an& the Hl", = zn i" !!j list quadraht is rqvg\ed

about tue r-axJto g"""*t" a solid. Find the volurne of the solid by washgr Method bJ explaining

steps indetail

zB. Investigate the convergence of ia sE 
i

sh"* th"t #(;; -L (u r o'1) = # *
Express S.ZISZAZA... as the ratio of two integers'

*' 
,- r'r-y

27.

. 28.

29. Check ttre convergence oJ lon where

.l/z*,o oaa
%=1 v

l/2",n e'ten



k
3 C ffig?.

(6 x 5 =.3O marks) '

30:

31.

82.

s8.

Grap,t! the dilnre' i'= 1-"*o .

: -.- .' -i'

Find the equivalent Cartesian equ4tign,ol.r. * ;;ftlne

.*2-* '

rriarl' lim L 't"r^ (ryi{g;b).6.'.F'

F:rrd At A tf y, .lne =r +y definesz as a function of two independent variables* andy and the

.l

Part D

Answer any two qu.estbns.

34. 
- 

Find tlre area sf &e surfdce generatd by rwolving the eurve y = x3 ,0 < x s L I Z about the r-axis.
--'

.ro-Lfrng
:Tind the radius and intenral of convergence of I (-t)"-'i-, I

partial derivative exists.

l

;

"{

l
1j

-j
-.i

i

I
.l

i

-t
j

a.

I

I

l
l

l-l

.-l
I

I

n*L
ntxn

1.n-

At fu)
36. (a) Write'the chain'rul!,aod drryr the t-ee diagaam for finding #,;

Using ImpEeit difhrentiation,find dyld*rfr;+ enf - 2y = 0.

oc,tlw=x'+y'fi=r-8,

(b)

(2x 10=2Ormaiks)

l
'l

l
I
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:... j: :... -) ?GtrOO1 (Pages:8)

B.Sc. DEGREE EXAM},IATION, MAY

(CUCBAS UG)

Complementary Course '-:

SECOND SEMESTER

4+ 0-

differentiable functions of f.
I

fime:ThreeHours Maximum:80 Marks

1. Define a smooth cur:ve.

2. Write down the relation connecting sin* and sinlr*.

lr's dx
3. Evaluate l'T'

o vr
\

--4.'-'Cine-an exaniplre of -alon=decreasing QQ89en99:.=. _-:.-_ ;..-.-:i...

5. StatesaBdffiseliience. '.

6. --Define absolute convergent sequence.

7. Find the equation for a hyperbola with eccentricity =3fZ aaddirec$a, )5. 

= 
2.

8. What is the formula in polar co-ordinates for the area of the surface generated by revolving the

curve about the r-axis. ' '

g.Findtheequationofthecircularcv]inder4x2+4y,=gincylindgicalco.o:dinates,

x-)ey+3
11. Find1.,ffi.rlffi

...
L2. Writedownthechainruleforfinding d.wldt'tf w--f (*,y,2\ isdifferentialeand all x,y,zare

Mathematics

MA{ 2C O2-MATHEMATICS

Part A

. Answer all Suestions.

(L2xL=12marhs)

'Iurn over



+v
13. Find the volume qf ttre solid Ser-tBrated hy revolving ttre region

a$d the line x = 3 about tl-re line x =3.

4,6
L4. Find the length of the curve y x3lz -l , 0 < r ( l.

J

-^\'-:

c smt2

Part B

Answer any nirre questions.

20.

l< r <2,0 <0 <n12.

*- -**,-;d,'_-*;.t: - '-.a ' "F;'-'r"-r 
:ia

(9x2=18marks)

2t.

22.

*adx

17'"u
', dx

JIF

' 15. F.tind the area under the curve. y =l/G from x = 0 to x=1.

16. Showthat |1$k=k'

pirr6 lim /2'.

Graph the set of fgnts whose polar coordinates satip&

Find all Cartesian equation of r oq$0 * -4.

xtr-v-Zx+2 ' -"*e
Find1,,||91,.,;ff'

L7.

18.

19.

Find, it f (x,I)t=x2 +3ry+Y-1,

Find the length of the cuwe r=l-cosO'

23. Find the leng,th of 
"rr"ve 

y = .(x/2)% 
from r = 0 to x='2.

24. Find the directrix of the parabola r =
25

10 + 10 cosO

Part C

,Answer any six questipns.

25. Compare



*

?,-'-''K

about y-axis.

Find!h9leneth of y-xl? from r=0 -to x=4.

Frind the radius of convergience of f;*

29. Find the Taylor seriep generatcd Uy /(x) = )t3 -2x + 4 4bout a =2.

SQ. Graph tfre curve p2 = {cosO

31. Find the area ofthe region lie inside r = I and outsid.e r = I - go$0.

2*, y
Show that f (x, y)ffihas no lirnit as (*, y) approacfos to (0,0).

Frnd dw I d.t at t =0 if w = xy I z, x =cosr, y =sint, z = t,

32.

33.

c 8800r

0.fr<1

34.

35. Define radius and interval\f convergenee:

36. 9?, Write the chain rule and'draw the

X=f-Sr.)r=f+J.

(b) Using ImDlicitdifferentiation, find dy/d.xif xz + sin y - 2y =0.

$2'+5 $n'Investrgate tne COnVergeLCe OI lr -2n ) /L n.n'- 1=0 J n=lZ

' AwAw
tree diagram fgr finding ;,; if w-x'+y'

/

+c
Find the lateral suryface area of the cone gnne.rated by revolving the line gegment x = | - y,

(6x5=30rnarks.)

Answer aruy tuto Questigns.,

Write down the slrell formula. Using this flnd the volume of the solid generated for the following
problems.

(a) Thereglonbouodbd.by y=rli,.ther-axisandtheline x=4 rexolvedabbutr-axis.

G) The regiorr in the flrst quadrant boulded,by y - fi2 , y-axis and the Iine y = 1 revolved about

--n. 
/

(2 x 10 = 20 marks)
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SECOIYD SEMESTER, B.Sc. DEGR,EE (ST PPLEMENTARY/IDIPRO\IEMENT)
H(ANIINATION, APRIIII,IAY 2OL5

(UG-CCSS)

Complementary Course-Mathematics

Time : Three Hours

I. Objective ftpe Questions : (Answer oll questions.)

I Differentiate coth 5r.

2 Show that sinh2.r = 2sinhr cosh*.

Maximum : 30 Weightage

4

b

b

7

8

I

Integrate sech2 (" - i)

1- s*
Evaluate I -f-'

o Vr_ r-

Give,an example of a constant sequence.

hm {n2 = 

-

z -t00

State Alternating Series Test (Leibniz's Theorem).

Write the series for In (1+ r).

Find the Taylor polynoinial of order 0 generated by f (r) = sin r .71at d,=-.
4

10 lrl= 1 is the equation for a 

-Find 
3!-x 

if x2 +sin y - 2y =0.

Define gradient vector.

11

L2

(L2 x Y+ = 3 weightage)

\-

Turn over



2qvz- -

[. short Answer r]pe Questions : (Answer all nine questicns).

13 Find f, if f (x,r)=#,

L7 For what values ofr do the power series I^
n=0

' tt?v
c82tw .

14 Find an equation for the hyperbola with eccentricrty anddirectrix*=2.I
2

15 Graph the set of points whose polar co-ordinates satisfu the conditions - B < r < Z and,o = I.- ---- 4
:

16 Find the Maclaurin,s series for / (*) = ; 1' L+x,

L, Qn+z = an+L * dn. Write the first 4 terms of the sequence.

19 Investigate the eonvergence

{o
nl converges absolutely.

to r = o finite. If so, what is it ?

8,
tdN

^tot 
d (" -Lyzrt'

2, cosh (ln /)
20 Evaluate I -f at.

I

2L use the definition of cosh r and sinh r to show that coshz* * sinh2r = 1.

(gx 1=gweightage)
IIII. Short Essay Questions. (Answer any fiue questions).

22

28

lnr
Is.the area under the cunre y== from r = Ix-

Investigate the eonvergence ofthe series

S @n)t
3,;fr'



v/ q(-
24 Find the Taylor series geperated by:

f {x)=x4 +x2 +1at a=-2'

25 Find a polar equation foi the circl. *2 +(1l - S;2 = g.

c F2136

(c, y) * (0,0)' is continuous at every point except the origin.
(r, y) = (O 0)

Aw At)
I0:rpress e trd & irrtermsof r ands i[ro =.x2 +!Z,fr=r_s, !=r,+s.

c-

Find the direction in which f (*, y) -.+. +,
(a) Increases most rapidly ; and

(b) Decreases most rapidly at the point (1, l).
(5x2 = l0weightage)

ry. Essay Questions. (Ansmrer artyr tuo questions) :-
29 Findthelinearjzation L(*,y,2) of f (*,y,r)=*2 -ry+z sinzatthepoint (Z,L,O>.Findan

upper bound for the error occrirred in replacinS f by L over the rectangle R:lr-Zl<O.Ot,

ly - tl < 0.02, lal < o.or.

30 Find the length of the cardioid r = 1- cos 0.

@

31 Evaluate J ; 
t+3

;1,IftrTi)e'
(2x4=Sweightage)

I z*v
26 Show that f (q, y)=)7 * ,''

I

Lo,

27

28



Tim3 i,three Hotirs

I

a62YO8

SilCoND,Sunausmh

1. Tanh*. is equal lo :

-te'-e.'(a) T.

z r e! =s-i(c, f +e-"'

eomlileinbritdflt 6tirr"""

twM 
'c 

o2*MAtHErnerros

uiiir t
Answei'aJl twelve qucstiahs;

Eonh qucstinn corries Ye wei6hta,ge,

Mrixinitrm : 3d WeightaBe

I

Turn over

(b)

ftr)

e* +e-*
2

en +e- *

e*. = C-'

2.

i.

W.*te csch- 1* as a logarithrnii ninetioR i

1, Find i#*
5. The z6 terrn of the sequence

' o, $, g, 18, 24.....,

6. rtnd JrjLt@.
,

g g,-1.- I
Find the sum of the series 

,E }#

te5t tlie eorlV€t'gence bf the series

-111I a-a-a.:a
^ 

a aFi,ItO

'7.

-8,

".u.ftil...i-:,**.ffi
B.se. pdGnhu nxermranoil 

l_i ,*;;i"f,i

7o', (Pddbc | 4)

(U.G._CCSS)



4

t-tiiit rv ?d-

'at the point (8,2).

e 62?08

(2x4=Sweightage)

,.+jr; I +';

Answer a.iy twa iXilestione.
EAn quAetion cattes * utei$hta,ge.

ro x* E

83, (a) Evaltr&ie I --+ a:r'
2 \* ./\-'"|

i+rJ .j ]r : a*4"('i!):(E' lnvesfigare the convergeilce dI :d (zn)l

Find the length of the cardioid r = 1- cos 0.

Find the linearization of f(x, t)= x2 - ry + {.,

&

-*,.r11 -
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SECOND S:EUE-SIER B.Sc. DEGREE

(ccss)

EXAMINT'TION, APRII./ITIAY 2018

MM 2C O2_MATHEI{ATICS .

Time: Three Hours

I. Objective type questions. Answet all questions, w-eightage Y* each z

rstigate the convergence of '!**

ln(nz)
Find limn-;; n

Define the convergence of a seQugocer

Find a formula for the nfr term of the sequence 1, - 4,9, -.16,26, ' ' '

Define the alternating series test.

Ttre least upper bound ofthe sequence i, g, 4, "' ;7" "rs 7
.

g Graph the:set of points whose polar coordinates satisfr the conditions r < 0 and

10 Find * at(4,-5) if f (x,y)=x2 +}ry+y-.1''dc

^a0r
tZ lf x, ! and e are independent variables and f (q,y,z)= rsin(y + 3z) find' ! ,

(l2xYe=Sweightage)

tI. Short answer type questions. Answer all nine questions, weightage 1 each :

18 Find the derivative of y =ZJi A*Ji with respectto i.

.Turn over
I

l

a0*
)

Ma:rimum :80 Weightage

3

4

5

6

7

e =1,



l#=sl'
l

\r,,\\: --,:cariqlf
ii@

L4 Show that the series 2r,o' diverges.

.

15 Test the convergence of Lr; .

16 Examine the convergence of L- 4l.nl .n=l'

{4Y)

@ 1-r1n'l *2n-l' i(-r' r--
L7 For whatvalues of* does the power seriesZ. --ffi- converges.

18 Find an equation for the circular cylinder 4x2 + 4y2 =9 in cylindrical co-ordinates.

19 Define the gsadient of f (x,y).

20 Find an equation for the tangent to the ellipse * * ,' =2 af, GZ, l).

dz2l Find - if theequation vz-lnz=**! defines zasafunctionof the twoindependentdc'a

(9x l=9weightage)
uI.Shortesgayq.,",ti*,.Answeranyfiuequestions,weightage2.each::....

'e& *e &
22 Compare 17 "", h;7 withthelimitcomparisontest.

S lnn
23 Ooes L ntn. converge ?

1' 1' L.\X'tX'24Prove.tha!ln(1+r)=*.t-t-7*:...',

25 : Find the area of the regron in the plane enclosed by the cardioid r = 2(l+cosd).

fu:27 rina fr when r = !,s =1 if 1tr1 = (x+y + r)',x = r - s, != cos(r +s), z =sin(r + s).

28 Find the longth of the asteroid x = cosl t,/ = sin3 t,0 3t S2n
,] (ExZ=10weightage)



FFtrL'

6zLit

Eesay questions. Answer any two questions, weightage 4 each :

zs show that thup-r""i" :X# = i . ;, . + *'.. ,* i+ ..;1p is

c 41820

a real number) converges

ifp >1 and diverges if p <1.

FindtheTaylorseriesandttreTayrorpoly4omiargeneiated by f ('x\=e* atx=01.

Find the linearizatio" f (Af) of f (;x,y)= er cosy pn (0, 0) and find an .rpp"rlbo,rrr.l

for I E I of the error in the approximation f(x,,y)*L(x,y) over the rectangle

.---

80

31

t


