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Note: 1. Answer any FIVE full questions choosing
at least TWO questions from each part.
2. All questions carry equal marks.

PART - A

1. (a) Prove that
(14 cos 41 sinh)" + (14 cosb —i sinf) = 2n+1cosn(9/2)cos(n6/2) (6 Marks)

(b) Expand cos86 in a series of cosines of multiples of 6. (7 Marks)

() Separate tan~!(z + 7y) into real and imaginary parts. (7 Marks)

2. (a) Ifcosh (u+iv) = x+iy, prove that

z2sec?V ~ y2cosec?v = 1. _ (6 Marks)
(b) State De Moivre's theorem. Use it to solve the equation z* - 23 +22 2 +1 = 0.
(7 Marks)
(c) Prove that log (g—i—ig) = 2itan~™1(b/a).
Hence evaluate cos [ilog(gi_f%)] (7 Marks)
3. (a) Using elemengary row operations find the rank of the matrix.

01 -3 -1

0 0 1 1

31 0 2

11 -2 0
{6 Marks)

(b) Find the eigen values and eigen vector corresponding to least eigen value of

the matrix.
1 1 3
1 5 1 )
3 1 1

(7 Marks)
(c) Use Cayley- Hamilton theorem to find the mverse of the matrix.
1 1 3
¢ 1 3 -3
-2 -4 4
{7 Marks)

Conid.... 2
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4. (a) Define convergence and divergence of a series of positive terms. Also, test for

(b) Find the nth derivative of

the convergence of
]. 3 { 5 |
73ttt it
(b) Discuss the convergence of the series

ECRN SN LI

L.+
g + Sk S
21 3v2 ' 4/3 5/
(c) State Leibnitz's rule for alternating series.
1 14 1 1,

—~—

iesi whether the series

-y T T '_"‘7)"; .....

+
12 52 T 32 52
is convergent or not?

PART - B
(a) Find the first derivative of y where

y = ptant + (Sinm)cos,r.

(z )(2w+3)

{c) Find the angle of intersection of the curves
r = a(l — cosf) and r = b(1 + cosb).

(d) Evaluate : m"j‘jO(-J—_— 1)

{a) I Z = f{x+ct) + gx-ct), prove that

o2 8z4

(6 Marks)

(7 Marks)

(7 Marks)

(5 Marks)

(5 Marks)

(5 Marks)

(5 Marks)

(6 Marks)

{b} State Euler's theorera for a furniction of two variables. Use it show that

3“ + y(?u = stn2u
Where U= tan"l{( -¢3Y/x +y}
() fu=flz-y,y~2z,2- r) prove that

{7 Marks}

gﬂ+%2+gﬂ—o (7 Marks)
(a) Evaluaft :
i) f—tdx ii) fS“‘f%_:r (6 Marks)
/2
(b) Obtain a reduction formula for [ cos™zdz(n — even) and hence evaluate
0
/2
[ cosbzdz (7 Marks)
0
1 2-r
(c) Evaluate : f ; sydzdy {7 Marks)
0 L2
d
(@) Solve: =% = (2% — y%)/2zy (6 Marks)
. dy | ycosr4siny+y -
(b) Solve : 3-5 + SR—ZJ—%-ZD—(O—S‘U-‘.‘-E = {7 Marks)
(c) Solve : dw + ycotx = cosx (7 Marks)
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Time: 3 hrs.] [Max.Marks : 100

Note: 1. Answer any FIVE full questions choosing
at least TWO questions from each part.

_ PART - A :
1. (a) If A+ B =450, show that (1 + tanA)(1 + tanB) = 2. Hence deduce the value
0
of tan 221-. , (7 Marks)
b) If tana = l;—fn‘%ﬁ prove that tan2a = tanB. | (6 Marks)

(©) If sina + sinf + siny = cosa + cosf3 4 cosy = 0, prove that
sin3a + sin3f + sin3y = 3sin{a + f +v) and cos3a + cos3f3 + cos3y =
3cos(a+ B+ 7). (7 Marks)
2. (a) If 6y, 65, 65 be 3 values of §, which satisfy the equation tan26 = A tan(d + a)
and such that no two of them differ by a multiple of =, show that 8; + 6, + 85+«
is a multiple of 7. (7 Marks)

(b) If sin(A + ib) = = + 1y, prove that

P 2 92 2
T y_ — 1 and —Z Y -1 Mark
cosh?B + sinh?B H sin2A  cosA (7 Marks)
(c) Show that
i) log(1 + itana) = log(seca) + ice, where a is an acute angle.

i) Logeg—;% = 2i(nw —tan~! %) (6 Marks)

3. (a) Test for consistency and solve the system of equations :

3z + 2z + 423 =17
20+ Ty + 3 =14
$1+3232+5$3:2

{6 Marks)
(b) Find the eigen values and eigen vectors of the matrix
6 -2 2
-2 3 -1 (7 Marks)
1 2 -1 3 :
t
(c) Use Caley - Hamilton theorem to find the inverse of the matrix.
1 2 1
0 1 -1 (7 Marks)
13 -1 1

Contd.... 2
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Test the convergenée of the series
oo
3 (\/ n?+1- n)
n=1
Test the convergence of the series
ot et
Test for absolute and conditional convergence

S SIRNES S :
1 \/§+\/§ \/Z+ ......

6 .2 36 9.3
-1—0.'13 +71—0'ﬁ$+ .....

PART - B

i) A function f is defined in (0,3) as follows

=z2 when O0<z <1

=z when 1<z <2

= - when 2<z <3

Examine the continuity of the function at z = 2.

ii) Fmd ot 1f =¥ =y*.

Ify= acos(logm) + 6sin(logz), prove that
22y 42 +{(2n + 1)eyn g + (27 4+ Lyn =0

MCA11lA

(6 Marks)

(7 Marks)

- (7 Marks)

(3+3 Marks)

(7 Marks)

Show that the curves r’ = aMcosm8 and r™ = a™Msinm# cut each other

orthogonally..
. 1
Evaluate é’_ﬁlo(coscc) =z

Ifu = sin™ ! ———L show that

TFY
2 0u Ou _
T 50 fya—— tanu.
If H = f( ~z,z-z,z —Yy), prove that
BH 8H , Oh _
S+ By T80
o0

i) Evaluate ; [ —s2ts—5dz
ii) Evaluate : f:z:zsinm.cosxdx

a
Evaluate : fo zty/a? — z?dzx
5 x2

Evaluate : [ ‘f(w2,+ y?)dzdy.
00

Solve : zyde — (2% +3y?)dy =0
Solve : (2% +y? 4+ 1)dz + z(z - 2y)dy =0

y! + ytanz = sin2z, y(0) =1
kk K Kk

Solve : ie Marks)

¢

(7 Marks)

(6 Marks)

- {7 Marks)

(7 Marks)

(3+4 Marks)

(6 Marks)

(7 Marks)

{7 Marks)
(7 Marks)

(6 Marks)
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First Semester M.C.A Degree Examination, January/February 2004
Master of Computer Applications
(New Scheme)
Mathematics

Time: 3 hrs.] [Max.Marks : 100

Note: 1. Answer any FIVE full questions choosing
at least TWO questions from each part.
2. All questions carry equal marks.

PART - A

1. (a) Expand sin’fcos®d in a series of sines of multiples of 6 (7 Marks)
(b) Separate sec(z + 1y) into real and imaginary parts. (7 Marks)
() If z +1/z = 2cosf and y + 1/y = 2cosp, prove that one of the values of
™[y +y™ 2™ is 2cos(mb — ng). (6 Marks)
2. (a) Using De Moivre's theorem, solve z7 4+ 2% 4+ 23 +1 =0 (7 Marks)

(b) If tanlog(z: +1y) = a+1b and a? 4 b2 £ 1, prove that
tanlog(z? + y?) = 2a/(1 ~ a? - b?) (7 Marks)

(c) If sin(A +1B) = z + 1y, prove that

zr2cosec’A — y2sec?A =1 (6 Marks)

3. (a) Find the eigen values and eigen vector corresponding to largest eigen value of

the matrix

-2, 2 -3

< 2 1 -6 ) (7 Marks)
-1 -2 0

(b) Use Cayley-Hamilton theorem to find the inverse of the matrix:

2 -1 1

< -1 2 -1 ) (7 Marks)
1 -1 2

{c} Find the rank of the matrix

1 1 3
( 1 3 —3)
-2 -4 -4
using elementary row operations. (6 Marks)

4. (a) Examine the convergence of the series

% + % + %ig o . (7 Marks)

(b) Define the terms absolute convergence and conditional convergence. Test
whether the series
3 .45
2-34+3-34...
is convergent or not. {7 Marks)

Contd.... 2
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Test for the convergence or divergence of the series

oo
g VIORS x/_*
(6 Marks)
PART B
Ify=z% L (tan:c)com, find (%) (7 Marks)
Find the angle between the curves:
r = 2s1nf and r = sinf + cosd (7 Marks)
Find the nt? derivative of e*® sin3z : (6 Marks)

Ifu = z*tan~1(y/z) - y*tan=1(z/y), find the value ofg—(% atz=2andy =3
(7 Marks)

Ifu = f(z,y) where z = rcosﬂ and y = rsinf, prove that
Ju\2 Ouy2 _ (Ou\2 | 1 (Ou\2 .
(3277 + (327 = (32 + 3(3%) (7 Mark

[

Using Euler’s theorem for homogeneous functions, show that
mg—; + ygé = tanz

z24y?

where z = sin™1( z) (6 Marks)

Evaluate [ fzydzdy, where A is the domain bounded by x-axis, ordinate ¢ = 2a

and the curve z2? = 4ay (7 Marks)

T2
Obtain a reduction formula for f; / sin"zdz(n — odd) and hence evaluate

w2

Jo / sin’zdzx (7 Marks)
Evaluate:”
: dz
i) —

f V2e— z2
i) f (is_fl 3 dl: (6 Marks)
Solve: w% +y=z3yb (7 Marks)
Solve: (z* - 2zy? + y*)dz — (222%y - 4zy3 + siny)dy = 0 (7 Marks)
Solve: xy% =l+z4+y+zy (6 Marks)

*kk ok Kk
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First Si jnester M.C.A Degree Examination, July/August 2004
m L

Master of Computer Applications
Mathematics

Time: 3 hrs.] [Max.Marks : 1

Note: Answer any FIVE full questions choosing
at least TWO guestions from each part.

PART - A
1. (a) Iftan @ = 2/3, find the value of $in26 — cos26. (6 Marks)
(b) Find the real and imaginary parts of log (x+iy). (7 Marks)
(c) Show that : ’
7 5in%0 = c0s86 — 8¢0566 + 280548 — 56c0520 -+ 35 (7 Marks)
2. @ Ifz=cosa+1 sinaand y = cosf3 +1 sinf3
2Ty =i tan (a—;ﬁ) (6 Marks)
(b) If sina + sinf + siny = cosa + cosfl + cosy =0
Prove that :
i) cosda+ cos3B + cos3y = 3cos(a+ B +7)
ii) sinBaj sin3f + sindy = 3sin(a + B + 7). (8 Marks)

3/4
(¢) Find all values of ( 14 z\/T§>

What is the continued product of these values? (6 Marks)

3. (a) Find the rank of the matrix

2 3 4 5
-2 3 21
2 3 4 6
using elementary transformations. {4 Marks)

(b) Test for consistency and solve
z+2y+32=6
20 +y+ 4z =7 (8 Marks)
3z+2y+32=8
(c) Find the inverse of the matrix

-1 -2.3
-2 1'%
4 -5 2

using Caley - Hamilton theorem. (8 Marks)

Contd.... 2
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Test for convergence the series
oo

i) 3 .__1:3” 1
= 2nY43n—2 o

Ea

n=1 SHHW“:%:‘”i‘ Tl iy

oG
. nlo? Library, Mangalore
i
i) Z Y (8 Marks)

n=1
Test for convergence the series

2 3
z i z toco z > 0. (6 Marks)

xr J |
e + W + 473 S R
Define absolute and conditional convergence. Show that the series

1-4+%-1+..toc is conditionally convergent. (6 Marks)
PART - B
Find the angle between the curves r = a(1 + cosf) and r = a(1 - cosf).(8 Marks)
Find nt" derivative of (241 + log ( Z)] (6 Marks)
1
Evaluate é’_% (i%tﬁ> : (6 Marks)
If u = log(tanz + tany) prove that

51 2&:% + s1n 2y%§7‘ =2 (6 Marks)
—1 :E2+QZ <
fu=tan R show that
J]% gﬂ = Esmzu (6 Marks)
fu= f(zx-y,y- 2,2 - z) prove that
gg + Ou + g_u =0 (8 Marks)
Evaluate: f z4(a? - 22)5/2dz. (6 Marks)
0
o0
Evaluate f __zdz (6 Marks)

5 (1+z)(1+z2)

Evaluate f f zy dz dy where A is the domain bounded by x-axis, ordinates

A
¢ = 2a and the curve 2% = 4ay. (8 Marks)
Solve T g 4 sin(¥). (6 Marks)
Solve EE tlin;/ =(1+z)e*secy. (8 Marks)
Solve (5% + 32%y? - 22y’ )dz + (2z3y — 3z2y? - 5yt)dy = 0. (6 Marks)

Kk Kk kk

™)
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Master of Computer Applications
(New Scheme)

Mathematics

Time: 3 hrs.] [Max.Marks : 100

Note: 1. Answer any FIVE full questions choosing
at least TWO questions from each part.
2. All questions carry equal marks.

PART - A

1. (a) Prove that
(14 cosf + i sinf)™ + (1 + cosf —1 sinf)™ = 2n+1lcos™ (8/2) cos (nf/2)

(6 Marks)
(b) Find the real and imaginary parts of tan(z + 1y) (7 Marks)
(c) Show that
270580 = cos 80 + 8 cos68 4 28cos48 + 56c0s26 + 35. (7 Marks)
2. (a) Prove that log (g—‘f—é—g) =21 tan"! (b/a) (6 Marks)
(b) Use De Moivre's theore;n to solve the equation 2 +1=0 (7 Marks)
(c) If cosh(uﬁ iv) = z + 1y, prove that
2 2
. r y 1
L cosh2u + sinh2u
2
ii) _,DZ =1 (7 Marks)

cos2y  sinlv

1 2 3 2
3. (a) Find the rank of the matrix I:z 3 5 1] using elementary row operations.
1 3 4 5

(6 Marks)

(b) Test for consistency and solve the system :

zt+y+z==6
T - y+2z =5 (7 Marks)
3z +y+z=38

(c) Find the eigen values and the eigen vector corresponding to the largest eigen
value of tHe matrix

8 -6 2
6 7 -4 (7 Marks)

2 -4 3
Contd.... 2
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Test for convergence of the series Z er T (6 Marks)
Discuss the nature of the series llz— m Ty + Y + —————— (7 Marks)
Define absolute and conditional convergence. Show that the series
[ RUTD S HE is absolutely convergent. 7 Mark
2\/5 Wi i + ety g (7 Marks)
PART - B
Find the nt? derivative of cosz cos 2zcos3z. (6 Marks)
Prove that the curves r = a(1 + cosf) and r = b(1 - cosf) intersect at right
angles. (7 Marks)
Evaluate :
i _z:_gl__l
i) 2:[;{0 zeZ-lo
i) mll_tnI (1 - sinz) x tanz. (7 Marks)
2
If w=1log(z®+ y?4 2z - 3zyz), prove that
ol a du _ _ 3
5_;L+a_7;+—a—z_rw (6 Marks)
-1 -’EB+ y3 h
If w=tan vy ) Prove that
m%— + yﬁl;- = sin2u (7 Marks)
If u_f(g , £, m) show that
+y +zau = (7 Marks)
Evaluate :
n” 1
) [ zlogz de i) [ il ; dx (6 Marks)
1-z
7
Evaluate foa —z dz (7 Marks)
02 22
Sy St dyd
Evaluate : [~ [) 2 y dz (7 Marks)
Solve : % =4 +tan (¥) (6 Marks)
Solve :  (z + 2y3) %ii =y (7 Marks)
Solve :  (z? Y day - 2y?)dz + (y? — 4zy - 222)dy =0 (7 Marks)

/ *% K ¥k

24

N

3



Page No. | B S ST
5 Rt Technolgay

(%)

i
N

SR ary, i

.v:aﬁga’USN

NEW SCHEME |

First Semester M.C.A. Degree Examihation, July 2006
Master of Computer Application

Mathematics

Time: 3 hrs.] [Max. Marks:100

Note: 1. Answer any FIVE full questions, choosing at least
TWO questions from each part.

PART -1
If sec A + tan A = a, then prove thatsin 4 = a; _: . (07 Marks)
a +
1
Find all the values of(l +i)s. (07 Marks)
If sin(a +1',B) = x +1iy, show that x” sec #’ 3+ y° cos ech’pB=1. (06 Marks)

Prove that (1+cos @ +isin@)" +(1+cos@—isin@) =2"" cos” % COS(%QJ .

(07 Marks)
Prove that cos66 = 32cos® @ —48cos’ @ +18cos* 0 —1. (07 Marks)
Separate the real and imaginary parts of tan”' (x+iy). (06 Marks)
Find the rank of the matrix by elementary row operations:
2 3 -1 —1
1 -1 -2 -4
(07 Marks)
31 3 =2
6 3 0 -7
Test for consistency and hence solve:
3x+y+2z=3
2x-3y—-z=-3 (07 Marks)

x+2y+z=4
FFind all the eigen values and the eigen vector corresponding to the least eigen
value of the matrix:

§ -6 2
-6 7 -4 (06 Marks)
2 -4 3

State the foHowing:

1) Comparison Test.

ii) D* Alembert’s Ratio Test.

ii1) Raabe’s Test. (06 Marks)

Contd... 2
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Discuss the nature of the series:

23 32 42

4+ —+—+—+F i,
20 3 4

Test the series:

| ! 1

_2\/5+3\/§—4\/Z+—— ....................

or : i) Convergence ii) Absolute Convergence.

PART - B

If (x—l)(x~ ) then find yp.

If y =sin(msin"' x), then prove that :

1) (l ~xz)y2 —xy, +m’y =0

i) (l - xz)ywz -2n+xy,,, — (n’ - mz)yn =0

Find the angle of intersection of the cardioides

r=>b(l-cosf).

3 3
> ’ 0 0 .
If w= tan“’[Y A ).Prove that x—u+y—zi:sm 2u.
0 o

X—y X

MCATLA

(07 Marks)

(07 Marks)

(07 Marks)

(07 Marks)

r=a(l+cosf) and

(06 Marks)

(07 Marks)

5 . du
If u=x>+v?+ z2 where x=¢', y = e'sin t and z = e' cos t. Show that — = 4e”'.
Y Yy d

oH aH 6H

If H= f(y-z, z-x, x-y).Then prove that — +—

ox 8}’

Evaluate j—zx—t3—dx

x +x-30

l=valuate j —~—X~Jf5—_—:dA

x'=2x+10
Evaluate

’]- dx
; S+4cosx

Solve the following differential equations:

a.

b.

C.

(v\,z + 2}"7')dx —xydy =0 whenx =1,y =0.

[2/\"“ H de + 2 :X dy=0.
¥y vy

.d,
(l—x );{%~;\’v~1

* kK okk

t
(07 Marks)
(06 Marks)
(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(06 Marks)

(07 Marks)
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First Semester MCA Degree Examination, Dec. 06 / Jan. 07
Mathematics
Time: 3 hrs.| [Max. Marks:100

Note: Answer any FIVE full questions, choosing at least TWO
questions from each part.

PART A

< 5
1 a Iftanf= 2 and 0 < 6 < 90°, find the value of M.
5 5cosd—2sind

b. State De Moivre’s theorem. Use it to prove that:
(1+CosO +iSin®)" +(1+ Cos0 —iSing)" = 2" Cos" (% )Cos(v%). (07 Marks)
c. Find all the values of

3/
1.3
[ \/‘J (07 Marks)

(06 Marks)

— + | —
2 2
2 4 If Cosh(A + iB) = X +1y. show that: x*Sec’A — y*Cosec’ A =1. (06 Marks)
. Expand Cos0 in a series of cosines of multiples of 6. (07 Marks)
¢. Separateshe real and imaginary parts of tan(x +1y). (07 Marks)

3 a  Find the rank of the matrix by elementary row operations:

10 2 -2
2 -1 0 -1 ‘
(06 Marks)
1 0 2 -1
4 -1 3 -1
b. Test for consistency and hence solve:
3Xx+y+2z=3

2x-3y-z=-3 (07 Marks)

X+2y+z=4
¢. Find all the eigen values and the eigen vectors corresponding to the largest cigen
value of the matrix:

-2 2 -3
2 F -6 (07 Marks)
-1 -2 0

Contd.... 2
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4 a  Test for the convergence or divergence of the series:
1 l 1

123 234 345
b.  Find the nature of the series-

(06 Marks)

2 3

X X7 X
b= =+ = (x >0). (07 Marks)
2 5 10
¢.  State Leibnitzs test for alternating series. Use it to discuss the nature of*
l ] 1
] — R e e S . (07 Marks)

292 33 44
PART B
Find the n" derivatives of:

-9
1) Sinhdx i) Iog( — J (06 Marks)
2x+5

h
jas)

b. Ify=aCos(logx) + bSin(logx). prove that x%y . +(2n +1 Xy,., +{n’ + I‘i’ =0.
y } n+2 n+i n
(07 Marks)

¢.  Show that the curves r™ =a"Cosm@ and 1" = b"Sinm@ intersect at right angles.
(07 Marks)

x'eyt) o du  du
6 a Ifu=log ——-— [, show that X — +y = =3 (06 Marks)
X+y ) %) oy
ify/ du
b. If u=tan 2 .where x =¢' —etand y=¢' +e' find — q (07 Marks)
0z 0z 0z
c. Ifz=1(x, ;/) and X =u - v,y = uv, prove that (u HV)m =t 22 (07 Marks)
oy T ou ov
dx
7 a. Evaluate: |——" (006 Marks)
2XT = 2x 41
. Sinx - Cosx
b. Evaluate: J-—— e (X (07 Marks)
V{Sin2 ,\)
xdx
C Evaluate: J'—“’,v;:f‘——::"-j_-’. (07 Marks)
0 j/d“-X;’
\' bl o h
\’Lu' +X7 )
§ a Solve: (xz — Xy + v ;X —xydy = 0. (06 Marks)
b.  Solve: vdx +('3x ~xy+2Mdy =0. (07 Marks)
c. Solve: (x2 +y'+ 6x)dx +yvixdy =0, (07 Marks)

®

LR X
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First Semester M.C.A Degree Exammatlon, July 2007
Mathematics
Time: 3 hrs.] [Max. Marks:100
Note : Answer any FIVE full questions choosing at least two
questions from each part.

Part A
1 a Use De-Moivre’s theorem to prove that,
. . n

1+sino +icosat nm .. (nm
: : J =¢0S8| — —nu |[+1isin] — —na (07 Marks)

1+sino —icosa 2 2

. 2

\ b. Prove that 2°sin” 0cos® 0 = cos60—2cos40 —c0s20+2 (07 Marks)
¢. Use De Moivre’s theorem to solve x> +1=0 (06 Marks)

2 a If p=cosO+isin0. q=cosd+ising, show that

P74 _ 1tan( —¢ ] (06 Marks)
p+q 2,
b. Find real and imaginary parts of the function tan~! (o +1B). (08 Marks)
. a-ib 2ab
c. Prove that tan| ilog - = (06 Marks)
a+ib )| a%-b?
1 2 3 =2
3 a. Using elementary transformations find the rank of the matrix |2 -2 1 3
' 30 4 1
(06 Marks)
b. Find the Eigen values and Eigen vector corresponding to largest Eigen value of the
5 4 -4
matrix | 4 5 4. (07 Marks)
-1 -1 2
12 4
c. State Caley-Hamilton theorem and use it to find Al given A= -1 0 3
31 =2

(07 Marks)
4 a. Examine the convergence of the series,
1 1.3 1.3.5
—— + o0 (07 Marks)

23 245 2467
b. Examine the convergénce of the series,

2

[s 6}

n!

Z(——)—x“ where x > 0 (08 Marks)
n:l(zn)!

¢. Examine the convergence of the series.
Z[ nz+1—nJ (05 Marks)

Contd....2
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Part B

: d (v -xlogv

If x¥ = y* prove that dy _ yy-xlogy) : (07 Marks)
dx x(x-ylogx)
If y=acos(logx)-+bsin(logx), show that xzyn+2 +x(2n+1)y, +(n2 +1)y, =0
(07 Marks)
Find angle between the curves r=a(l+sin0) and r=a(l-sind) (06 Marks)
52 2 2
[fu= 1 ,provethatC ; 9 ;Jra};:O. (06 Marks)
\!x2+y2+22 ox® oy" oz"
ou
Ifu=f(y-z, z—X, x-y), show that —+-— +@ =0. (06 Marks)
ox oz
State Euler’s theorem on homogeneous functions. Use it to show that if
) 2
'y oL du

u= log[ x 13 ] then X + y—=1. (08 Marks)

X+y ox )

dx

Evaluate [ _— (07 Marks)

(X +2)Vx +6x +]

d

Evaluate '{ r - ) (06 Marks)

2cosx +3sinx —1

ava?-x?
Evaluate j J‘xzydydx . (07 Marks)

00

Solve the following differential equations :

a.

b.

C.

xdy —ydx = 4/x> +y’dx. (06 Marks)

d x% +3y?
qa _ ~ y (07 Marks)
dx  2x°+3xy

(I+x)%}i—tany=(l+x)2exsecy (07 Marks)
X

“’9
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Mathematics ks ;
Time: 3 hrs. T« Max Marks:100
Nete: Answer any FIVE full questions, choosin(g;g‘;if% least "
TWO questions from each part.
PART - A
1 a® -1
a. If secA +tamA =a,prove that sin A = (07 Marks)
a“+1

b. If A+B=45" thenshow that (1 + tan AX1+ tan B)=2. Hence deduce the value

S RS ¢ )]
oftan™ 2217, ' (07 Marks)
c. With the usual notations, prove that sin(A + B): sinA cosB+cosAsinB. (06 Marks)
2
a. Prove that (L+cos0+isin8)" + (1 +cos-isin0)" =2 . cos" %.cos(n?ej . (07 Marks)
b. Prove that32e0s® 0 = cos60 + 6cos 40 + 15cos 20 + 10. (07 Marks)
c. Using De’Moivre’s theorem, solve the equationx® —x* +x% —-x +1=0. (06 Marks)
3 I 3 0] 2 3 4
a. fA=/-1 2 1landB=|1 2 3|compute ABand BA. Show that AB # BA. (07 Marks)
0 0 2 11 2]
b. Express the matrix A as the sum of a symmetric and a skew—symmetric matrix.
4 7 -3
A=l1 3 -6/ (07 Marks)
-5 0 -7
c. Find the rank of matrix
01 -3 -1
U AU A (06 Marks)
30 & 2
1 I -2 0
4 a. Test for consistency and hence solve
3x+y+2z=3
2x-3y-z =-3
x+2y+z=4 (07 Marks)
b. Find the eigen values and eigen Vectors of the matrix
3
A={1 §5 T1]. (07 Marks)
3 1 L
¢. Using Cayley — Hamilton theorem, find the inverse of the matrix
10 3 )
A=12 T -1]. (06 Marks)
-1 1
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PART - B
il y=cosx cos2x cos3x, find y,. (07 Marks)
. I
Itys= —, find y, (07 Marks)
4x° +8x+3
If y =acos{log x)+ bsin(log x), prove that Xzymz +(2n + )Xy, + (n"‘ + l}yn =0.
(06 Marks)
. . 2a
Find the pedal equation of the curve == =1 —cos 0. (07 Marks)
r
Find the angle between the curvesr =sin9 +cos0 and r=2sin 0. (07 Marks)
, - log(l
Evaluate Iim: XCosX og( * x) . (06 Marks)
x—>0 X 2
2x+3
[-valuate — il dx. (07 Marks)
x“+x-30
‘ d
Evaluate JL:L_ . (07 Marks)
F+x—x°
n/
‘T cosx
Evaluate | ————dx. (06 Marks)
o 1+sin” x
Solve Ell = j‘—(zlo—gil) . : (07 Marks)
dx siny+ycosy
Solve (x2 - y2 }1x = xydy. (07 Marks)
Solve (2xy +y - tan y)dx + (x2 ~xtan? y + sec? y fii_\' =0. (06 Marks)
*hkkk
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First Semester MCA Examination, June/July 08

Mathematics
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions.
PART - A
13 =&
1 a If cosecOd=—, 5 <0 < 7, find the value of
b)
2sin0 —3cosB
o T (06 Marks)

3sinB + 2cosb

b. If sin (A+iB)=x + iy ,show that
x? Y?
= 1 (07 Marks)
sin“A sin“ B
c. Show thatsin’0=7sin0- 56 sin*0+112 sin’ 6-64 sin’ 0. (07 Marks)
5 a Provethat (1+cos+isin 0)" +(1+cosO —isin®)" = 2™ cos” %’Los“TU
(06 Marks)
b. If x=coso +isino, v=cosp+isinf andz=cosv+isinv and x +y +2= 0. show that
11 _
—t—+-—=0 (07 Marks)
X y z
1
c. Find all the values of (1)s - (07 Marks)
1 0 1 1
. = 101 =3 -1
3 a. Find the rank of the matrix (06 Marks)
310 2|
11 -2 0]
D b. Are the equations .
¥ X+y+2z=-1, x+2y-3z=2 and2x+5y- 2z = -2 consistent? If so, solve them.
(07 Marks)
¢. Find the characteristic equation of the matrix
{2 11
010
{1 1 2
Obtain its inverse using Cayley - Hamilton theorcm. (07 Marks)
4 a Examine the convergence of the infinite series
1,1 R tooo (06 Marks)
1.2 23 34
b. Test for convergence of the series
x? x4 x®
$————1t0 © (07 Marks)

1
—t + +
W1 32 43 sV4

1 of2
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¢. Show that the alternating series

1 ] + ! ! + to

— — — — —_—— e ——— w
2V2 3V3 444
1s absolutely convergent. (07 Marks)
PART-B

. . COX+3

a. Find the n" derivative of — 2 (06 Marks)

X" +x-2
b. Show that the curve r" =a" cosn0 andr" = b" sin n0 intersect orthogonally. (67 Marks)
X o sinx

: . e —e oo e : -
¢. Evaluate i) lim——— and 1) hm(l+smx)m”‘ (07 Marks)

x>0 X —sin X x>0

1
a. Ifu= (x2 +y+ z‘) * show that

o%u o%u d%u
______ 4 =1 (06 Marks)
ox’ oyt o’
o X+y ou ou 1
b. Ifu=cos™! —=—>=, show that x—+y—+-—cotu=0 (07 Marks)
VX 4y OX y 2
c. If Visafunction of x and vy wherex =rcos0and y = rsinf, show that
~ N2 2 2 2
ou)" (éu (ou) 1(au)
ol B bl B Bl s o (07 Marks)
) \av) ) 2l

! -

a. Find the valu® of J\ V1= x7dx
0

{¥6 Marks)

(07 Marks)

¢. Evaluate ”yz dy dx where R is the region in the first quadrant bounded by the circle

R

xAy?=1. (07 Marks)

Solve
dy 2
A, — = (X + y 4- 1) {16 Marks)
dx
d .
b. BX +xsin2y = 2xcos” ¥ (07 Marks)
X

*+
dy cosSX +siny+y
&Ly Y Y o (07 Marks)
dx sinx+xcosy+Xx

ARAKX

2o0f2
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.npulsorily draw diagonal cross lines on the remaining -1

Important Note : 1. On completing your answers, .

11 be treated as malpractice.

=50, wi

luator and /or equations written eg, 42+8

2. Any revealing of identification, appeal to eva
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Max. Marks:100

USN
First Semester MCA Degree Examination, Dec.09/Jan.10
Mathematics
Time: 3 hrs.
Note: Answer any FIVE full questions.
1 Ifx=cosa+isinoandy=cosp +1isinf

Prove that —— = itan(a—_—g).
X+y 2

If sin o + sin B + sin y = cos & + cos B + cos y = 0 then prove that

i) cos3a +cos 3B +cos3y=3cos(au+PB+Y)

i1) sin 3o + sin 3f + sin 3y 3sin(a+B+y)

Prove that cos 6 © =32 cos’0 - 48 cos’® + 18 cos’0 - 1.

Find all the roots of (-1 + i)*".

If 2cosO=x+ 1 and2cos ¢ =y +l , show that one of the values of
X y

) x"y"+ ml — is 2 cos(m8 +nd)
X7y

if) >+ is 2cos(m8-n9).
y X

. .9 4
Usc Dc’ Moivre’s theorem to solve the equation X X +x

.
i
[$=]

Find the rank of the matrix A, using the elementary row operations, where

I 2 -1 4
2 4 3 4
11 2 3 4
1 -2 6 -7

For what value of A, will the following system have an unique solution?

3x-y+Az=1,2x+ty+z=2,x+2y—-z=-1.

Verify Cayley — Hamilton theorem and compute A’ ""and A* for the matrix
1 0 2

A=|0 2 1
2 0 3
Find the n derivative of €* cos X cos 2x.

Find dy ifx’+y* =1
dx.

Ify= emsm—l * show that (1 -x* )yn+2 - (2n + l)xyn+l —(n2 + mz)yn =0.

1of2

(07 Marks)

(07 Marks)
(06 Marks)

(07 Marks)

(06 Marks)

{07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)
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Find the angle of intersection of the curves r = a(1 — cos 8) and r = 2a cos 0. (07 Marks)

Find the pedal equation of the curves r™ = a™ cos m6. (06 Marks)

Evaluate Lt I - 1 . : (07 Marks)
X—>2{x-2 log(x-1)

Evaluate « I_‘i 0(cos X)){(Z . (07 Marks)

n
Evaluate i) I x sin’ x cos® x dx .
0

1
ii) jx“(l ~x)% dx. | (06 Marks)’
0
Evaluate J'Z;—SI———— dx . , (07 Marks)
Cos X

Evaluate J.—(%dx (07 Marks)

X+ X

1
Evaluate J‘m dx. (07 Marks)
Evaluate J'?Z—T(%—j (06 Marks)

X*-2x
Solve (¥ + xy?) dx + (x> — yx?) dy = 0. (06 Marks)
Solve xg—y—y = x*+y°. (07 Marks)
% _
2 2.2

Solve 9‘1_’_ Xy _smx (07 Marks)

dx 1+x° 1+x°

* k k ¥ %
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Important Note : 1. On completing your answe:.

50, will be treated as malpractice.

2. Any revealing of identifica.
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Lliadiv, Manglroie
First Semester MCA Degree Examination, May/June 2010
Mathematics
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
1 If tand + sindA = m and tanA — sinA = n, then prove that (m2 - nz)z = J6mn. (06 Marks)
If A = 45°, verify that sin2A = —2—@3?— . (07 Marks)
l+tan® A
With usual notations, prove that cos (4 + B) = cosA cosB — sinA sinB. (07 Marks)
2 If sin (4 + iB) = x + iy, prove that x’cosec’A — yzseczA =1 (06 Marks)
Using De Moivre’s theorem, solve the equation X +1=0. (07 Marks)
Prove that (1+cos®—isin®)" + (1 +cos®-isin8)" =2 cos" (-g—) cos(—nzﬂ). (07 Marks)
1 2 -3 3 -1 2 4 1 2
3 fA=|5 0 2|,B=[4 2 5{and C={0 3 2},
1 -1 1 2 0 3 0 -2 3
verify that A(B+C) = AB+AC. (06 Marks)
3 5 7 8 4
-1 2 3 1 3
Determine the roots of the matrix (07 Marks)
4 5 1 2 -1 :
1 -5 6 -7 -8
Express the matrix A as the sum of symmetric and skew-symmetric matrices
4 2 -3
A=|1 3 -6 (07 Marks)
-5 0 -7
4 Test the consistency and solve the system
x+y+z=6, x-y+2z=5 and 3x+y+z=8. (06 Marks)
Find the eigen value and the eigen vector corresponding to the least eigen value of the
8§ -6 2
matrix [-6 7 -4]. (07 Marks)
2 -4 3

(07 Marks)

N
[\ B e T

2
Using the Cayley-Hamilton theorem, find the inverse of the matrix | 0
1

10f2



Find the nth derivative of —; )
6x —-x—2

If y = sin(m sin”'x ), prove that (I =X )Yne2— (20 + Dxyner— (m’—mb)y =0.

Find the nth derivative of e® cos(bx + ¢).

Find the angle of intersection between two curves

r=asec29 and r=bcosec29.
2 2

Find the pedal equation of the curve //r =1 + e cos6.

It xe*—log(1+x) .. It

Evaluate (i ) 1-sinx)t
valuate (1) 50 2 (i1) x—)n/z( smx)a.nx

Evaluate (i) leogx dx

W frma
Eval j S
valuate |————=dx.

s Jal -x?

Evaluate I__Q‘__ dx.
g S+4cosx

Solve (2xy+1de+ ij dy =0.
y y
Solve (3y +2x +4)dx —(4x + 6y + 5)dy = 0.

Solve (x+ 2y3)9i =y.
dx

* ok % k¥
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(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)



