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SECOND SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION
APRIL 2023

Mathematics
MAT 2C 02—Mathematics
(2017—2018 Admissions)
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. Iffis smooth on [a, b], what is the length of the curve y = f(x) from a to b.

1 2 3
3. Write the formula for nt® term of the sequence 0, 3L

4. Define geometric series.
5. Evaluate nli_1>nw(ln n) / .

6. What is the sum of the infinite series 1+ x + x2 + x° + ... + 2" + | 2 | <1

7. Define power series about x = a.

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

Y
9. Find the Cartesian co-ordinate of the point (\/5 ) Zj given in polar co-ordinates.

10. Find the domain of the function f (x, y)=/y —x - 2.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

lim 3x?% - y2 +5

Evaluate (%,7)>(0,0) 2 +y2 L9

Find of /ox and 6f/6y, given f (x,y)= x? —xy +y2.

Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks

1 .
Evaluate I 0 sinh? xdx.

1 dx
Evaluate the improper integral -[ 0 /1 _ 2 7
Find the limit of the sequence {a,,}, where a,, =

o 7/
Find the sum of the series Zl 4_n
n=

S 2n
Show that the series Zl 3n_1 diverges.
n=

o0

For what values of x, the series Z x converges absolutely.

n=0

4

. = =
Replace the polar equations 2 c0s 0 —sin 0

the graph.

404986

404986

C 42953

(12 x 1 = 12 marks)

by equivalent Cartesian equations, and identify



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

404986

3 C 42953

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

and the directrix x = 2.

Find the area of the regions bounded by the circle r = 2 sin 6 for 7/4 <6 < /2.

Find a spherical co-ordinate equation for the cone z = /x? + y2.

ey

Find 62w/6x8y if w=xy+ 5
ye+1
Find dw/dt if w=xy +2z, x=cost, y=sint, z=t.

(9 x 2 = 18 marks)
Part C (Short Essay Type)

Answer any six questions.

Each question carries 5 marks.
Derive the formula sinh™ x = In (x + \/xz + 1) for all real x.

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

x=2/y,1< y<4,about the y-axis.

The line segment x =1-7y,0<y<1, is revolved about the y-axis to generate the cone. Find its

lateral surface area.

z (2n)!
Investigate the convergence of the series Zl it
oy nin!

< 4
Find the sum of series nZ:“l (4n-3)(4n+1)
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30.

31.

32.

33.

34.

35.

36.

404986

4 C 42953

< n n
For the series 2. (—1)" (4x+1)".
n=0
(a) Find the radius and interval of convergence.

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

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

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

Find the area inside the smaller loop of the limacon r =2 cos 0 + 1.

2x> y

Show that the function / (x, y ) = —x4 N yg is not continuous at the origin.

(6 x 5 =30 marks)
Part D (Essay Type)
Answer any two questions.
Each question carries 10 marks.
1 dx
(a) Evaluate _[7 8 13" (5 marks)
x

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

first quadrant between the curve y=¢™* and the x-axis. (5 marks)

©  1.8...... (2n _ 1)
(a) Test for convergence the series Z :

~ 479" | (5 marks)

n
> (1001
(b) Prove the series Z (__n_zj converges. (5 marks)

n=1 n
Find the linearization L (x, y) of

f(x,y)=x2—xy+%y2+3.

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

the rectangle R: | x-3 | <0.],

y—2 |£0.1. Express the upper bound as a percentage of f (3, 2),

the value of f at the center of the rectangle. (10 marks)
[2 x 10 = 20 marks]

404986
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SECOND SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION
APRIL 2022

Mathematics
MAT 2C 02—MATHEMATICS
(2016—2018 Admissions)
Time : Three Hours Maximum : 80 Marks
Part A (Objective Type)

Answer all twelve questions.

Each question carries 1 mark.

1. Find the n'? term of the sequence 2, 5, 10,

9. %(tanhx):

3. Iffis continuous on[a, ), then bh_l)nw I f(x

4. The n'h term of a converging infinite series has the limit

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

6. Define level curve of a function f.

7. State Euler’s mixed derivative theorem.
0
8. Iff(x,y)zcoshxy,ﬁndaf(x,y).

9. Which point is the foot of the perpendicular from the origin to the line r cos (9 - 90) =ry?

10. The name of the curve with the polar equation r=a (1+ cos 0) is

Turn over
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

272513

2 C 21827

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

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

(12 x 1 = 12 marks)
Part B (Short Answer Type)
Answer any nine questions.

Each question carries 2 marks.

11
Investigate the convergence of Io 1—x dx.

The region between the curve y = /x, 0 < x < 4 and the x-axis is revolved about the x-axis to generate

a solid. Find its volume.

3n-1
Determine the sequence %n = Wil is nondecreasing and if it is bounded from above.

Find the cartesian form of the curve r =2a sin 0.

0
Find > if the equation yz—1In z=xy defines z as a function of the two independent variables

x and y and the partial derivatives exists.

Find a spherical co-ordinate equation for the sphere x2 + y2 + ( z— 1)2 =1.

of 8 F O f .. 2. 2 o2
+ + =0if f (x,y,2)=x" + y° — 22",
Show that _z+ 7+ 2 ( )
.2
. » sin” x
Investigate the convergence of _[1 2

272513



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

272513

3 C 21827

. . 1 1 1
Find the sum of the series : — + 4

+ =+
4 8 16
Find the Maclaurin series expansion of f (x)=(1+x)".

Find £, (1,2)if f (%, y) = cosh® (xy) - sinh? (xy).

Test the function for continuity at origin :

2xy .
——if (x,y)#(0,0),
f(x,y)= x+y2 ! (x y) ( )

0, otherwise

(9 x 2 = 18 marks)
Part C (Short Essay Type)
Answer any six questions

Each question carries 5 marks.

2 tanhx

Show that tanh (2x) =
1+ tanh”x

3 dx
Investigate the convergence of .[ 0 (x- 1)2/3 and find the actual value in case of convergence

o0 371*1 _ 1
Find the sum of the series Zl 6"
n—

1
Find the linearization of (%, y)=x% — xy + 5 % +3 at the point (3, 2).

Find the length of the cardioid r =2 (1 - cos 6).

dx . 3 3
Use partial differentiation to find d_y if x° +y° —3xy=0.
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31. Find the cartesian form of the surface p =2 cos 6.

32. Find the radius and centre of the circle r =4 cos 6 in cartesian plane.

0

n n
33. Find the radius and interval of convergence of the series Zo (-1)" (2x-1)".
n=

(6 x 5 =30 marks)
Part D (Essay Type)

Answer any two questions

Each question carries 10 marks.
34. IftheresistorsR;, Ry, and R; hms are connected in parallel to make an R ohm resistor satisfying

1 1 1 1 R
the equation E = R—l + R—2 + R_3 find ?2 when Rl = 30,R2 =45 and R3 =90 ohms.

4 1
35. (a) Find a curve through the point (1, 1) whose length integral is L = Il 1+ e dx.

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

36. Find the area of the surface generated by revolving the curve y = x3,0<x< % about the x-axis.

(2 x 10 = 20 marks)

272513
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SECOND SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION
APRIL 2021

Mathematics

MAT 2C 02—MATHEMATICS

Three Hours

Part A (Objective Type Questions)

Answer all twelve questions.

Each question carries

Find I a” dx.

1 mark.

Define the partial derivative of f (x, y) with respect to x at (xy, ¥ )-

If £ is continuous on [a, ), then bh_f)nwj f(x

If a series > a, an converges, then lima, = ..........

Find the nt? term of the sequence — 2,2, -2, 2

Find the domain of the function z=sin xy.

The polar form of the line y=2 is ...ccooceveenrverennnne.

o*f

If f(x,y)=2x%y then ﬁnd oy

Give an example of conditionally converging series.

73429

Maximum : 80 Marks

Turn over



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

73429

2 C 4162

State Sandwich theorem for sequences.
Write the transformation equations for Cartesian co-ordinates to spherical polar co-ordinates.
(12 x 1 = 12 marks)
Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks.

log 2 X
Evaluate I 0 4e” sinh x dx.

The region between the curve y =+/x, 0 < x < 4 and the x-axis is revolved about the x-axis to generate

a solid. Find its volume.

2n+1
Determine whether the sequence % = 3n+1 is non-decreasing and if it is bounded from above.

Describe the level surface of the function £ (x, y, z) = \/ ?+y2+22-1.
The plane x =1 intersects the paraboloid z = x® + y?in a parabola. Find the slope of the tangent to

the parabola at (1,2,5).

oz
Find @ if the equation yz —In z=x + y defines z as a function of the two independent variables
x and y and the partial derivatives exists.

Is the area under the curve y=1n x/ x? from x =1 to x = « finite ? If so, what is it ?

Write the polar form of the circle x2 + ( y— 3)2 =9,

Draw the polar curver =2 cos 6.

73429



23.

24.

25.

26.

27.

28.

29.

30.

31.

73429
3 C 4162

Find a spherical co-ordinate equation for the sphere x2 + yz + ( z— 1)2 =1.

a 1
Find the volume of nzzll n ( » 1)'
(9 x 2 = 18 marks)
Part C (Short Essay Type)

Answer any six questions.
Each question carries 5 marks.

Find the volume of the solid generated by revolving the region bounded by y =+/x and the lines

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

3 dx
Investigate the convergence of .f 0 (x - 1)2/3'

n+1
Does the sequence whose nth term is [n 1

n
j converge ? If so, find its limit.

o0 2n - 1 _ 1
Find the sum of the series Zl gn
n=

Find the linearization of f (x,y, z) = x% — xy + 3sin z at the point (2,1,0).

w ow
Express —_and — in terms of 7 and s if w = 2x + 2y — 22

or s ,x:r/s,y:r2+lns,z:2r.

3
1
Find the length of the curve * = y? + 1y from y=1toy=3.
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 Inn
32. Show that Zl ,3/2 converges.
n=
- n n
33. Find the radius and interval of convergence of the series Z (-1)" (4 +1)".

n=0

(6 x 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 6.

w dx

35. a) Evaluate J_w 1+ 22

b) Show that tanh?x =1-sech?x
36. a) Using partial differentiation find w' (0) ifw=xy+z x=cost,y=sint,z=t.

o o  of
b) If f(x-y,y-22-x)=0, show that aJF@Jra:O-

(2 x 10 = 20 marks)

73429
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- SECOND SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION 'APRIL 2020
Mathematics
MAT 2C 02—MATHEMATICS
Time : Three Hours . | ' Maximum : 80 Marks
: ~ Part A (Objective Type) i '

Answer all twelve questions.
Each questzon carries 1 mark.

Find a formula for nth term of the sequence 1, -1, 1, —1,.......
Define a non-decreasing sequence.

Write tanh x in terms of exponential function.

oI

State Sandwich theorem for sequences.

5. Find the domain of the function w =y - x2.
6. Define contour line of a function f(x,y).

2- xy+3

. Hind (= y)-"(o 1) x%y + 5xy - y°

8. Define absolute convergence of a series.

9. zid;sinth =

10. Define level curve of a function.

11. Find limn¥".

n—w

12. I;sinhxdx =

| (12 x 1 = 12 marks)
Part B (Short Answer Type)

Answer any nine questions.
Each question carries 2 marks.

13. Is the area under the curve .y =1/ \/J-C from x =0 to x =1 finite ? If so, what is it ?

14.

Turn over



15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

.1 :
Show that lim —=0.

n—on

non -

Determine whether the_sequence a, =

» (%) #(0,0);

Show that f(x,y)= x® + y is continuous at every point except the origin.

0, (x,%)=(0,0);

-

Find the values of % and % at the point (4,-5) if f (x, y)=x2+3xy+y il

is non-decreasing and bounded from above.

C 81806

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

x=2/y,1<y<4 about the y-axis.

¢ln2
Find _[on 4e* sin xdx.

Graph the sets of points whose polar co-ordinates satisfies the conditions 1<r<2and 0<0< nf2.

Replace the pelar eqhation r= equivalent cartesian equation.

2cos0-sin0

~

Find the sphei*icél co-ordinates equation for the cone z = \/xz + y2 g

dt

dw
Fmd —; if w=xy+2z,x=cost,y =sint,z =¢. What is the derivative's value at t=07?

(9 x 2 = 18 marks)

Part C (Short Essay Type)

Answer any six questions.
Each question carries 5 marks.

) 3 dx
Investigate the convergence of Id ————( 1)2 73"
SV (x- -

‘ -1
Show that (-1)" & diverges.

Find the area of the region in the plane enclosed by the cardioid r = 2(1 +cos 9).

w 1 :
Shovy that the p-series Z 5 2 1;; converges if p>1 and diverges if p<1.



29.

30.
31.

32.

33.

34.

'35,

36.

3 e C 81806
Find the vlinearizvatigr'; of f(x, y,z) = 2 - xy +3sinz at the point (x(;, yo,zO); ,
Find %—t- if w = xy + z,x = cost,y =sint,z =t. What is thé -_deriVatixv/e’S VaIQe at t=0 ?
Fin& the area of the region that lies inside thev circle r =1 and outside the cardioi&_ r= 1- cos6.

2 2 ’
f 6f-naz
Showthat ——0 if flx,y,2)=(x + +2z
Tz f( ¥2) ( y

. )4/2 .‘ '
n

Flnd the radms and interval of convergence of the series Z ( -1) (4x+ l)n
n=0

1 »(6 x5 - 30 marks)
Part D (Essay Type)

Answer dny two questions.
_Each question carries 10 marks.

Evaluate J-;( x+3
: b

Flnd the lengtli of the curve y = (x/2)2/ % from x -0 tox=2.

Find the lateral surface area of the cone generated by revolving the line segment y = x/2, O<x< 4

about the x-axis.
(2 x 10 = 20 marks) -
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Time : Three Hours : e Maximum : 80 Marks

sdver

Part A (Objective Types)
- Answer all twelve questions.

1. Define a sequence.

d v .
2. Fillin the blanks : — cosh® (32) =

3. For what values of real numbers x, does the series Z sin” x converge ?
: : n=1

4. Fill in the blanks : The polar equation of the circle W1th centre ongm and radlus ais-

Find the nth term of the sequence 2 2,2, — 2.

6. Fill in the blanks : If f(x,y)=1 —smh(l —xy), then f, (1,1)=-

7. Fill in the blanks : If f is continuous on [a,b), then lin}f j'f (Eydt =
3 % C =)
a ;

8. Write explicitly the ratio test for the convergence of the series Zo By

9 'Sta.te alternating series test of Leibniz.

' - e
10. Define = f(%,y) using limit.
{

11. The power series Z n (x a) always converges to @, when x =
n=

12. ' What do you mean by linearization of a function in two variables at a point. :
: (12 x 1 = 12 marks)«

Turn over



13.

14,
15.
16.
17.

18.
19.

20.
21.

22.

23,

2.

25,

26.

. o

i R + 1.2 . : Yy

Evaluate I sinh® x dx. ) o
0 .

2 - C 62623

| Part B (Short Answer Types)

Q0 - _ Answer any mne questwns

%

Test the convergence of the 1ntegra1 j dx

State the non-de_creasing Sequence theoren.

Describe the level surface of the function f(x,y.2)= Va2 +y2 4221,

Graph thé sets of points whose polar co-ordinates satisfy the condition 0 <r < 2.

Evaluate ,[ \/T9_x_

-

» PLL L T NP i S
Find tanh x, if C9th =15 *>0

Showthut f @;”—olf f(x,y) log\/x +y

Find a cyhndncal co-ordmate equatmn for the surface x2 + (y 3)2

Find & if z= x‘+2y, x =—~and y=2rs.
or s :

Find lim o
n-—oo. 2n+1

‘Write the Maclaurin series for sinx.

_ ‘ S . (9 x 2) = 18 marks)
Part C (Short Essay Types)
'Answer any six questions.
; e 23 2 ’ :
Finfi the length of the curve y = sz -1 fromx=0tox=1.

A . i S N x2 —xj} i sal i
Find the limit of the function / (x,y) == as (x,y) tends to (0, 0).
| E vE -y , .




27.

' 28.

©

29.

30.

381.

32.

w .

33.

34.

35.

36.

3 . ' o C 62623

r —
Replace the polar equation -ﬁ-—z 0805 5ind by equivalent Cartesum equation and the draw the
graph in Cartesian form.

Find a power series for log (1 + x) and find the radius of convergence of that series.

l+x

1
: tanh 1 x = ZJog| =% |.
Showthat anh - x 2 Og(l—x)

Find the volume of the solid of revolution when the region between the parabola x=y? +1and the
line x = 3 is revolved about thelinex=3.

2" -1

Find the sum of the series Z 4n

' . ‘ : o ny AT
Find the radius and interval of convergence of the series : Zo (-1) ‘ (2x-1)".
’ . n= ‘

cosh?* \/x

Evaluate : I—J_—dx

v (6 x5=30 marks)
Part D (Essay Types) V

Answer any two quéstions

Show that the functlon f (= y) =

when (x, y) (0,0) and o, btherw1se is contlnuohs
everywhere except at the origin. | |

(a) Find the Iineariz'ation of the function f(x,y)=x*-xy+y%/2+3 at (3, 2).

(h) Fihd the area ef the reél'on enclosed bsr the cardioid ; r = =2(1+ ces 9). |

Find the area of the surface generated by revolvmg the curve y=x 3y 9 0 <x <2 about the
x-axis. '
(2 x 10 = 20 marks)
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' SECOND SEMESTER B.Sc. DEGREE EXAMINATION, MAY 2018 .

Complementary Course
‘ - MAT 2C 02—MATHEMATICS
Time : Three Hours 2L ' ~° Maximum : 80 Marks
| - Part A (Objective Type) ; *

¥

Answer all twelve questions.
Each question carries 1 mark.

Write an example for a sequence which has no upper bound.
Find the domain of the function w = xy In z.

Define the level surface of a function f.

ot i

State two path test for non-existence of limit.
) ’ o .
5. If X |an|converges then ¥ a,.
n= n=1 =
d

6. E sinhx=

7. Write tanh x in terms of exponential function.

8. Find M nf

n— o

3

9. [cosh2x=——o.

x2+2y'

. Fi lim .
10. Find (x,y)>1,1) 3x-2

11. Fi ({isin2x
. Fin E Y-

12. Define conditional convergence of a series. .
| | (12 x 1 = 12 marks)
Part B (Short Answer Type) ’

Answer any nine questions.
Each question carries 2 marks.

‘ 2
13. Investigate the convergence of [ye™ dx.

14. Show that Hm -, _ k,where k is a constant.

it —» © ~
Turn over



"15.
16.i
17.
18.
19.
20.

21.

22.
23.

24.

25.

- 26.
o,
28.
29.

30. .

D 43225

litn cosn
Find - g

x? X7 —xy

Find (x,y)—> (0 0)\/_ \/—

2

Show that the function f(x, y)= 4 5 has no limit as (x, y) approaches (0, 0).
xt +y2

Find ‘gyf; if f(x,y) =y sin xy.

Use chain rule to find the derivative of w = xy with respect to ¢ along the pathx =cos ¢,y =sin ¢.
What is the derivative’s value at t = n/2 ? ,

Find the volume of the solid generated by revolvmg the region between the parabola x = y +1and
the line x = 8 about the line x = 3. ‘

Show that if u is a differentiable function of x whose values are greater'than 1, then
~i(cosh_1 u)= L. R
dx u? -1 dx

Graph the sets of points whose co-ordinates satisfies the condition 27/3 <0 <5x/6 ‘(no restriction
onr).

Find a polar equation for the circle 22 + (y — 3)2.=

Find the directrix of the parabola 7 = ﬁ-
(9 x 2 = 18 marks)
Part C (Short Essay Type) |
Answer any six questions.
Each question carries 5 marks.

i

; , -
Compare i & and [}

1+ 22 with limit compélrison test.

Determine whether the series Z 2 5 convergent or divergent..
n=1

Find the linearization of the function f (x, y) = x2 + ¥2 + 1 at (0, 0).

w . .
Express —~ and . intermsof randsifw =22 +y%, x=r—sandy=r+s.

Find the area of the region in the plane enclosed by the cardioid r =2 (1 + cos 0)..

2 2 ,
Show that — f Zy]; Z oo if f(x, y, 2) = €3**47 cos 5z.
22



31.

32.

33.

"34.
35.
36..

3 It D 43225
Find the Maclaurin series for the function f (x) = xe*.. S
: Inn
Does series Z 372 convergent.
' e . 2 e -
Find the surface area generated by revolving the curves x =+ J2, e +\2t, 3 <t < /2 about
y-axis. | . T
(6 x 5 = 30 marks)
Part D (Essay Type) ‘
Answer any two quéstipns.
Each question carries 10 marks.
- Find the length of the curve ¥ = —(x * 2) ffoni x=0tox=3.
Fmd the points of intersection of r2 = 4 cos@andr=1-cos 0.
Find the critical points of f (x) = x18 (x — 4). Identify the intervals on which f is mcreasmg and =t

decreasmg Find the functions’s local and absolute extrema values _
'@xmiwmmh)
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SECOND SEMESTER B.Sc. DEGREE (SUPPLEMENTAR

APRIL 2017
(UG—CCSS)
| Complementary Course
MM 2C 02—MATHEMATICS

Time : Three Hours Maximum : 30 Weightage
Answer all questions.
1. Integrate sech? (x - %) .
2. tanh2x=1—-——
3. Show that cosh 2x = cosh? x + sinh? x.
In(n '
4. lim — ( )= e ———
n—w n = &
5. Give an example of a constant sequence.

6.  State nth Root Test.

- 10.

11.

12.

= y T
Find the Taylor polynomial of order zero generated by f (x) =sinxatx= i

If f(x)=-1-—_l—; =1+x+x* +x* +..... Find the series for f1 (x).

Define Absolute convergence.

o f

x2

Iff(x,y)=xcosy+ye* find

1
Evaluate I & g
. o x2 ’

i 1-2

Differentiate tanh /1 + ¢2.

(12 x % = 3 weightage)

Turn over




e : C 25917

Answer all the questions.
13. Evaluate [sinh’ x .
0

x/4

14. Evaluate I cosh (tan 9) sec20d6.

4

g 3 ’
. dx
15. Investigate the convergence of | ——=.
g ' 4 6[ (x- 1)2/3

2x dx

‘16.» Evaluate _:[ m' ‘

17. Given g =2,a,,,=(-1)"" a—2". Write the first four terms of the sequence.

n

= X ,
18. For what values of x do the power series Z — converges absolutely.
n=0 N

19. Graph the set of points whose polar co-ordinates satisfy the conditions » <0 and 0 = %

20. Find f.if f (%, y)=—22 .
» y+cosx

21. Find an equation for the hyperbola with eccentricity —;- and directrix x = 2.

(9 x 1 =9 weightage)




22.

23.

24.

25.

26.
217.

28.

29.

30.

31.

3 C 25917

Answer any five questions.

7
Express % and ;ﬂ interms of rand s if w = x + 2y + 22, x=;,y=r2+lns,z=2r-
™ 2
Find the derivative of f (x, y) = x ¢ + cos (x, ) at the point (2, 0) in the direction of A = 3i — 4 J.

Find the linearization of f (x,y)=x* - xy + -;— ¥* +3 at the point (3, 2).
Find :

lim _, 0,00 =%

=

Find a polar equation for the circle x + (y — 8)2= 9
Find the Taylor series generated by f(x) = x4 + x2+ 1 ata = 2.

2" + 5
Investigate the convergence of the series Z ’
n=0

(5 x 2 = 10 weightage)

Answer any two questions.

_ - 1 1 1
Show that the p-series Z —p = —; o7 + — t... (p in a real number) converges if p > 1
~ _

and diverges if p<1.
Find an upper bound IEI of the error in the approximation f (x, y)~L (x, y) over the rectangle
R :|x—2| < O.I,Iy—ll <0.1 for f(x, y) = x2 - 3xy + 5.

Find the area inside the smaller loop of 7 =2 cos § +1.

(2 x 4 = 8 weightage)
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10.

11.

12.

Reg. No .
SECOND SEMESTER B.Sc. DEGREE EXAMINATION,/MAY 2017
(CUCBCSS—UG) Ty,

Complementary Course

MAT 2C 02—MATHEMATICS L W et

: Three Hours | : Maximum : 80 Marks

Part A (Objective Type)
Answer all questions.

Find the derivative of y with respect x, where y = In (sinh x).

2 i %
Evaluate L -

i | AR hiéna >0
Find the value of I—;\[T——u;w ena>0.

Write the formula for the length of the curve x=g ( y); c<y<d.
Write the limit comparison test for improper integrals.

n+1

Show that Z:=1 dix}erges.

n
Find the Maclaurin series for the functibn e>.

Replace the following Cartesian equation by equivalent polar equation.
xy = 2.

: 3
Find an equation for the hyperbola with 5 eccentricity and directrix x = 4.

x—xy+3
x,y-f»(O,l)) x2 y+5xy_y3 *

Evaluate lim(

o7 and %i,where f(x,y)=x2—xy+y2-

Find
max‘ y

fw=F(,y,z2),£=g(rs),y=h(s) andz =k (,s) write -aa—w
: s

(12 x 1 = 12 marks).

Turn over



13.

14.

15.

16

17.

18.

19,

20.

- 21,

22.

- 23,

24.

2 | C 247\
Part B (Short Answer Type)

Answer any nine questions.

‘Fmd the volume of the solid generated byrevolving the region bounded by the lmes

y=2,x=0andthecurve y=2\/;.

] i ' )

Find the length of the curve y=%—-+-‘—11— fromy=1toy=3.
y

Find the area of the surface generated by revolving the curve x = y?, 0 <y <1 about the y-axis.

: x
. Evaluate J'tanh—7— dx.

Investigate the convergence of JE tan6d 6.

1y

Find the sum of the series Z,, =0 45

Find the Maclaurin series for the function :
: P ap

Find the polar equation for the circle x2 + (y — 8) = 19

25

Find the directrix of the parabola r = e p—
107 cos @

. ‘ "
What point satisfies the equations r =2,0 = T 4

fmaf

where f(x y)_x+y'

Sfate chain rule for two independent variables and three intermediate variables.

(9 x 2 = 18 marks)




25,

26.
27.

28.

29.

30.

31.

32.

33.

Find the length of the curve y =

3 . Ba . C24163
Part C (Short Essays) ' '

Answer any six questions.

“Find the volume of the solid generated by revolving the region bounded by the Curve x=—5 and

y +

the linesx =0 and y = 1.

42 2

¥2-1,0<x<1.

cein2 -9 .
-, Fvaitusks Io 4e™" sinh 6 db.

« dx
=1+x

Evaluate

" 6
Find the sum of the series .zn=1 (2 P 1) (2 =5 1)

(a) Graph the curve r =1-cos 0.

AN ' ,
(b) Show that the point (2, '2‘) lie on the curve r =2 cos 2 0.

Find the po_ints of the intersection of the curves 72 =4 cos9 and r =1-cos 6.

: 1 »
Find the linearization of f (x, y) =x’-xy+ 3 y2 +3.

. aw . k: ¢ ) E
_Express oW and — interms of randsif=x2+y2x=r—-s,y=r+s.

or os , . .

(6 x 5= 30 marks) -

Turn over .



34.

35.

36.

(a)

(b)
(a).

‘b)
(a)

®)

4

g - * ' -C'24’C¥ / /

Part D (Essay Type)

Answer any two questions.

Show that if u isa diﬁ'ereritiable function of x whose values are greaterthan 1, then :
: -‘d—‘(cosh‘l u)~= L fi_ﬂ :
dx ur-1dx
§ i d x.

Evaluate L m

Find all the second order partial derivatives of f (x, y) = x2 y+cosy+y sinx.

Draw the tree diagrams and chain rules for the derivativés g_z_ and % for
; . S s

2= Ft, 3,2 =g @, 8),y=h, 8.

Find a polar eq’uationvof the cohic with =%, one focﬁs at origin and directrix y = —10

corresponding to that focus.

Sketch the circle 7 = 2 asin 0. Give polar co-ordinates for the centers and identify the radius.

(2 x 10 = 20 marks) - -
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SECOND SEMESTER B.Sc. DEGREE (SUPPLEMENTARY)
' : MAY 2016

(UG—CCSS) -
Complementary Course Za
: MM 2C 02—MATHEMATICS :
Time : Three Hours . = s - Maximum : 30 Weightagé
| Unit I .

Answer all questions.

a

dx

«(a) | x| /x2+1 | o | x| [2 41
1 S

e raeee @y

2. Write sinh~! x as a logarithmic function. 4-

(csch™! x) is equal to : -

3. jcoth 5x dx is equal to :

(a) logsin h5x +c. ' (b) logcosh 5x + c.
= - -1
(c) = logsin A 5x + c. (d) —-g—log cosh 5x + c.
‘ s g3t -
: i th q i o e — ---------- ¢
4. Write the n'® term of the sequence A T

5 Fad b (l_“ﬁ)

X —» 0 X

. ; 2 G
6. Find the sum of the series Zl e
2 % n=

2 ! : : = —=—N &
7. Test the convergence of the series ( ) ;
- = \EZn¥h

‘Turn over



10.

11. Find
12
13.

14

1B

16.

17.-

Fmd the domam and range of the function w = sin xy.

. Find the centre and radius of the circle 7 =4sin.

2

Define the eonditiOnal convergence of the series Za,.

- Find the spherlcal co-ordmate equatmn of the sphere x2 + y2 +(z-1)2=

lim X-xy+3 ?
(xy)—*(ol) xy+5xy y® :

52w t
Fmd___ if w= xy +
Ox Oy - ;

y2 +1. .
Unit 1T
Answer any nine questions.

Dlﬁ'erentlate £ tan h = wr. to &

. Find jcs¢h2 (5-x)dx.

Sk S T
Find jmdx

Does Z n/ converge"Why‘? Y

: <o
For what value of x the power series Z (- )" 1 _éx;"__ﬁ? converges 9
n=1 SN

Find the Taylor series 'expans’ibﬁ of f(x) —x?-2xi4 atx=2.

Find the polar equation of the circle 1 + (y — 3)2 =

R 12 S weighiage)

; Codo




21.

22.
23.

24,

25.
26.

27.

28.
29.

30,
31.

32

Fiﬁ'd the area of the region enclosed by r=2(1 + cos 6).

3 e ’ C 6159

2 = = ‘ :
Fi li ~Eea il _ 4 -
e (JE -Jy ' | 2 %
Find [, fy, fz' if flx,y,2)=1+ xyz’ =952

Define the linearization of f(x, ¥) at (xg, y,).

* x:3
Evaluate | ———————
é[‘(x -1) (x2 + 1)
(9 x 1 = 9 weightage)
Unit IIT. '
Answer any five questions.
T 2dy

Evaluate [——=2X_
v uaeéf‘/a‘l—’62

Show that the p-series Z P converges for p>1and diverges for p<1.
- n=1 -

; = i 5 9
Using geometric series prove that tan™1 x = x — = + 355— - 57— .

St

Find the Maclaurin’s series for cos x.
Find the points of intersection of the pair qf curvesr = 4 cos 0,7 =1-cos 6.

Find the tangent plane to the surface z = x cos y-—y e" at (0, 0, 0)

2 2

Find the direction in which f (x, y) = —352— + -3—'2— increases most rapidly at (1, 1).

(5 x 2= 10 weightage)

Turn over



T e T

- 8.

. (b) Investlgate the convergence of Z

- 34.

- 85.

- " Unit IV .

= Answer ahy two queétions.

(a) State and prove the Lelbmtz theorem for the alternatmg series u; — u2 +Ug —Ug + ...

«© 2n)'
(n 1y

Find the points of intersection of the curves r? = 4cos@andr=1-cos 0.

Find the region enclosed by the cardioid r = 2 cos 6 + 1.

@2x4 =8 weightage)
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SECOND SEMESTER B.Sc. DEGREE EXAMINATION ’?‘MY 2016
(CUCBCSS-UG) ""M SR
Complementary Course \ o
| MAT 2C 02—MATHEMATICS T
Time : Three Hours _ | - Méxim‘}m : 80 Marks

Part A

Answer all questions.

1. Define a smooth curve.

2. Find g—(tanh \/1—;;5)

1
3. Find the first four terms of the sequence G = (- 1)n+1 el 21,2

4. Give an example of a sequence which has no upper bound.
‘5. State Leibnitz’s theorem for the convergence of sequence.
6. Show that (2,3n/4) lies on the curve r = 2sin 20 .

7. Write the formula for finding the length of the curve in polar co-ordinates.
8. TFind the Cartesian equation of the surface z = r2.
9. Define level surface of . '

10. When we say that a function f is c.ontinuoué ?
11. Which order of differentiation will calculate f.y faster, x first or y first for f (x,y)=xsiny+e”.

12, Definecoshx. B <o ;o
‘ e D (I T 12 marks)

Part B

Answer all questions.

13. Find the length ofthé curve y = (x/z)% fminx =0tox = 2.

14. Evaluate j W |

Turn over
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- 15.

16.
17.

18.

- 19.

20.

21.
929.
23,

24.

25.

- 26.

- 217.

_"28.

29.

Investlgate the convergence of I 1)2/3 a : ' ) : I i ///
Show that dx(smh (u/ a)) P dx ' , | :

| 2 e B C 5658
Find the v'olu_me otf the sglid generated by retrdlving the region between the curve : |
y =+x,0<x <4 and the x-axis..
Fmd the nt_*f‘tenh of the seciUence 1,‘—‘4,' 9,-16, 25, e lb "

Replace rcos 0 = - 4 to the equivalent Cartesian equation.

‘Graph the set of points whose pdlar co-oi'diﬁates satisfy 1<r<2,0=n/4.

Find all polar ce-ordihate's pairs which label the same as (2 -7/3).

2 2

©
4 el o s b R S BB o M e L o il e .

Find lm E2=Y

o (x,9)>(1,1) x-y °

Find £, if f(x,5)= 2y/(y +cosx).
"Find the length of the curve r =1_¢os®-

| s S8 , ' 7 ;
Find the directrix of the parabola m e L , : L o 3
lim yx®+y® =5
Show that (, Ts 4 y "

; ¢ (9 ><.2 = 18 marks)
Part C :
Answer any six questwns

The region bounded by the parabola y = x? and the line y = 2x in. the first quadrant is revolved
about the x-axis to generate a solid. Find the volume of the solid by Washer Method by explaining
steps in detail. . ‘

dx .

Express 5. 232323... as the ratlo of two mtegers

/2” -n odd

Check the convergence of Xa, where n = ,
. 2" n even




Fromeslo D s o O
30. Graph-the'}curve r=-1"—.cose‘ e
1. it i vl B atscton sqistionaf ra s 1 L e
in eggmv en g es:an.eq.ua »1on‘ok,7‘ 290seésinf'6' v ‘
: 32}' xz_xy , : i
g cx,y)»(w)f A R
-33. Fmd 3z/aac ifyz—Inz= x+y deﬁnesz asaﬁmctlon of two mdependent vanablesx and y and the '
Sl partlal derivative exists. : : o gl '
B o i S (6 X5 =30 marks) -
Part D |

Answer any two questwns

34. vad the area of the surface generated by revolvmg the curve =k ©,0<x = 1/ 2 about the x-axis.

: e g ' ! ‘ > fiedl xn ©
oe~~=——-85.". Find the radius and interval of convergence of- —ZI (‘1)' ‘;‘l_’ 2‘:1 nix" i

36 (a) Wnte the cham rule and draw the tree dlagram for ﬁndmg 5’7, g 1f w = x2 * y x= r-s,
- y=r +s. ‘ ‘

v (b) Usmg Imphclt dIﬁ'erentlatlon, find dyfdx 1f x+ sin y 2y = 0
: 4 * (2% 10 = 20 marks)

ol B e g RN Y R
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SECOND SEMESTER B.Sc. DEGREE EXAMINATION, MAY ":TB; S

(CUCBCSS—UG)
d_/,/\f a’ ‘ Complementary Course
\ Mathematics
MAT 2C 02—MATHEMATICS
Time : Three Hours - | : MaXirﬁum : 80 Marks

Part A
Answer all questions.

Define a smooth curve.

9

Write down the relation connecting sinx and sinhx.

3. _ Evaluate 6‘-_‘/?

Give an example of a non-decreasing sequence.

o

State Sandwich theorem for the sequence.

6. Define absolute convergent seqﬁencé;
7. Find the equation for a hyperbola with eccentricity = 3/ 2 and directrix x =2.

8. What is the formula in polar co-ordinates for the area of the surface generatéd by revolving the
curve about the x-axis.

9. Find the equation of the circular cylinder 4x” +4)* =9 in cylindrical co-ordinates.

10. Define level surface of 1.

: lim x—-xy+3
11. Find ( M, o St

12. Write down the chain rule for ﬁndmg dw/dtif w= f (x ¥, Z) is d1fferent1ale and all x, y, z are

differentiable functions of t
' (12 x 1 = 12 marks)

Turn over



13.

14.

© 16.

16.

17.
18.

19.
20.
21.
22.

23.

24.

25.

vand the line x =3 about the line x =3.

Find the length of the pgwey =§'—§\/—2_-— 2 - 1,0<x<1.

Find ti'lé area under the ..(:I;I'Ve; y = 1/ \/; from x = 0. to x é 1

Show that }}_{?ﬂ vk =k. ‘

Find im1/2"

Graph the set of ' p/oints whose polar coordina_tesAsatisfy I<r<l, 0<0< n/2. , - ]
‘Find all Carte51an equation 6f r QOS‘_G =—4, | | |

; Part‘B' . A,\Q

Answer any nine questions.

e e
et

Find the volume of the solid geneiatgd by revolving the region befween the parabola x=y* +1 - -

Find f, if f(fx;y)'=x2+3xy+y—1.

Find the lexigth of the curve r=1-cos6.
Find the lenéth of curve y = (x/2)% from x=0 to x=2.
o B s . . : 25,
Find the directrix of the parabola r = ————
: » 10+10cos0 _
| (9x2 - 18 marks)
Part C :
Answer any six questigns.
Compare 1 e and T+ . . ‘



29.

30.

31.
32.

33.

34.

35.

36.

-3 4/ C 83001
Find the lateral surface area of the cone generated by revolvmg the line segment x=1-y, 0< y<lI

about y axis.

Find the length of y= x3/2 from x=0Q to x=4.

n .

Find the radius of convergence of z ;
n=0

Find the Taylor series generated by f (x) =x -2x+4 about a =2.

Graph the curve 2 = 4 ¢os®.
Find the area of the region lie inside » =1 and outside r =1 —cos®.

2
Show that J (x, B 4 ) “—;)zhas no limit as (x y) approaches to (0 0)

Finddw/dt at t =0 if w=xy -T— z,x=cost, y=sint,z=t.
(6 x 5 = 30 marks)
e e Part D A
Answer any two questions.

Write down the shell formula. Usmg this ﬁnd the volume of the solid generated for the following
problems.

(a) The region bounded by y = \/; , the x-axis and the line x =4 revolved about x-axis.

(b) The region in the first quadrant bounded by y = %2, y-axis and the line y =1 revolved about
. r

x=2.

2" + 5 2, p?
Deﬁne radlus and interval of convergence. Investlgate the convergence of Z 3 Lo
0

n= n=1

(a) Write the chain rule and draw the tree diagram for finding a2 if w=x>+)?

X=r—Ss,y=r+s.

‘(b) Using Implicit differentiation, find dy/dx if x* +sin y—2y=0.

(2 x 10 = 20 marks)
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, Reg. No
SECOND SEMESTER B.Sc. DEGREE (SUPPLEMENTARY/IMPROVEMENT)
- EXAMINATION, APRIL/MAY 2015 :
(UG—CCSS)
Complementary Course—Mathematics .
.MM 2C 02—MATHEMATICS
Time : Three Hours ‘ MaXimurﬁ : 30 Weightage

I. Objective Type Questions : (Answer all questions.)

1 Differentiate coth 5x.

2 - Show that sinh2x = 2sinh x cosh x.

= 1
3 Integrate sech? (x - —2—) : -

4 Evaluate j \/—

5 Give an example of a constant sequence.

¢ lim W= = et

n — ©
7 State Alternating Series Test (Leibniz’s Theorem).

8 Write the series for In (1 + x).
9 Find the Taylor polynomial of order 0 generated by f (x)=sinx at a = %
10 |r|=1 is the equation for a

L T
11 Fmdalfx +sin y -2y =0.

12 Define gradient vector.
(12 x Y4 = 8 weightage)

Turn over
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13

14

15

16

17

20

21

, 5P

II. Short Answer Type Questions : (Answer all nine questicns).

2y

Find fx if f(x,y) =.m,

. 3
Find an equation for the hyperbola with eccentricity 3 and directrix x = 2.

Graph the set of points whose polar co-ordinates satisfy the conditions ~3<r<2 and 6= %

1
1+x

Find the Maclaurin's series for f (x)=

x™

o0
For what values of x do the power series Zo ‘n1 converges absolutely.
= :

Given a; =ay =1, @,,2 =@, 1 +a,. Write the first 4 terms of the sequence.

. 7 .
—— o dx
Investigate the convergence of I 123"

‘ , 0 (x-1)

- 2
cosh (In ¢
Evaluate I ——‘—f )dt-
, .

Use the definition of cosh x and sinh x to show that cosh®zx — sinh%x = 1.

(9 x 1 = 9 weightage)

III. Short Essay Questions. (Answer any five questions). ,

' Inx ’ :
22 Is the area under the curve Y = x_2 from x=1 to x = finite. If so, what is it ?

23 Investigate the convergence of the series

gl (2n) :

n'n




g cC
3 ‘ ' .C 82136
24 Find the Taylor series geperated by :

f (x) = x* -cfxzé-la'ta=—2.

25 Find a polar equation for the circle x2 + (v- 3)2 =49,

2xy
26 Show that f (x,5)= a® 4y

0, (%, ¥)=(0,0)

| (x,y);t(0,0). . 5 z s
, 1s continuous at every point except the origin.

27 Express - and -~ intermsof r ands ijw=x%+y%, x=r—s, y=r+s.

' g @
28 Find the direction in which f (x, y) = % + 22— :
(a) Increases most rapidly ; and
(b) Decreases most rapidly at the point (1, 1).
(56 x 2 = 10 weightage)
Essay Questions. (Answer ahy two questions) :— '

29 Find the linearization L (x, y, 2) of £ (x, ¥, 2) = % — xy +z sin z at the point (2, 1, 0). Find an
upper bound for the error occurred in replacing f by L over the rectangle R: |x-2/<0.01,
 |y-1]<0.02, |2 <0.01.

30 Find the length of the cardioid r =1 - cos 6.

31 Evaluate | — 23
vailua P
2 (x-1)(«*+1)

(2 x 4 = 8 weightage)

i i e e



C 62703 . Pain

Time

(U.G.—CCSS)
Complementary Course

MM 2C 02—MATHEMATICS

: Three Hotirs : Maximum : 30 Weightage
’ Unit 1 :
Answer all twelvé questions.
Each question carries Y4 weightage.
Tanh x is equal to :

et e ‘ prie"
(a) e e (b) 2
i e

Write cschi™ 1% as a logarithmic function

, d (. x
g - ssm-,-}
Fmd-dx( i
1

1 :
Find (!‘[; g
The nth term of the sequence

'0,8,8,15,24 ......

Find lim ",[3 n

n— w©

o 3"l
Find the sum of the series Z

aci 6".—-.1

Test the coﬁv’éx“'gence of the series

3 7 15 : Turn over



4 i C 62703
Unit IV /% o

Answer any twe questions.
Each question carries 4 weightage.

x+ 3

33. (a) Evaluate -r” (x o1 (x2 i 1) o

2

00 n . N2
4" (nly
(b) Investigate the convergence of (2n)!
: n=1 :

34. Find the length of the cardioid r =1 — cos 6.

2
35. Find the linearization of f(x, y)= x? —xy + —3—;:— +3 ‘at the point (3, 2).

(2 x 4 = 8 weightage)
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SECOND SENIESTER B.Sc. DEGREE EXAMINATION APRILIMAY 2013
~ (CCSS) o s
: MM 2C 02—MATHEMATICS o . ‘
Time : Three Hours - : ; ~ Maximum : 30 ‘Weightage

I.. Objective type quesfidns. Answer all questions, weightage % each :

1 Show that cosh2x=cosh®x+ sinh?x.

2 Investigate the convergence of j’l':“_,;
; =0

3 Find. lim 1n(n2)

n—»w n

4. Define the convergence of a sequence.
5 Find a formula for the nth term of the sequence 1, - 4, 9, - 16, 25, . . .
6 Deﬁnevthe alternating series test. . :

3 e
’41 . R

Wi .

: . 1
7 The least upper bound of the sequenc -2-,

w3

8 Graph the set of points whose polar cb—ordinateé satisfy the' conditions r <0 and 6=
9  Show that the point (2, 5) lies on the curve r =2cos20.

o . .
o . 10 Fmda at (4, —5) iff(x’y)___-xz +3xy+y_“1_

11 Find % if f(x,y)=y sinxy.

12 Ifx, y and z are mdependent vanables and f (x, y,z) = xsm( y.+32) find %

: . (12 % ‘/4 =3 welghtage)
=11 Short answer type questions. Answer all nine questlons, welghtage leach:

13 Fmd the derivative of y= 2\/- tanhf with respect tot.

‘Turn over
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2 \ : | C‘4182§u :

14 Show that the series 1 - diverges.
il o -

| | 3 00
15 Test the convergence of Z_: « . {% -
| . 2, (2n)!
16 Examine the convergence of Z winl
o : n= 1 2 . .
: n-1 2n-1
1) . -
17 For what values of x does the power series Zl O converges.
n= 3 ‘

18 Find an equation for the circular chinder 4x% 4 4y‘2 =9 in cylindrical co-ordinates.
19 Define the gradient of f(x,y).

20 Find an equation for the tangent to the ellipse % +y2=2 at (-2, 1).

21 Find e if the equation yz-Inz=x+y defines z as a function of the two independent

variables x and y and the partial de‘rivati'ves'exists.v ; .
. : : e : (9 x 1 =9 weightage)
III. Short essay questions. Answer any five questions, weightage 2 each : = ‘ : :

22 Compare I— and I > w1th the lnmt comparison test

23 Does Z 3/2 converge ?

. ; : 2 x3 © 4
: 24 Prove_thai; ln(1+x)=x—-x5 ,+,?—% +..

25 Find the area of the region m the plane enclosed by the Cal'dIOId p= 2(1+cos 6).

26 Venfy that W =W, 1fW e +xlny+ylnx

. .27 Find %_v when re l;séi if W%(x+y+z_)?_,x=res,y=cos(r+s'),e=sin(r+s). :

28 Find the length of the asteroid x= cos’t,y = sin3 1,0t <2x »
: : V (5 X 2 = 10 weightage)
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Essay questions. Answer é.ny two questions, weightage 4 each :

P

29 Show that the p-series Z B e - 27 + ;}"’ et o *---(p is a real number) converges
. 5 n=1 ] 2 : :

if p >1 and diverges if p<]1.

30 Find the Taylor series and the Taylor polynomial generated by [ ( x) =e' atx=0.

81 Find the linearization L(x, y) of f (x y) =e"cosy P, (0, 0) and find an upper bound

for | E | of the error in the approx1mat10n I (x y) L(x y) over the rectanglf,
R: |x]|<0.1, Iy|<0 1
(2 x 4 = 8 weightage) :



