- % ,//.,,v'
\%;fq; Advanced Mathematics - I S

it ’J.'" Pﬁgc Nvuo 1 ll
g T e SAINIVAS iiNS1HIUTE Ur 1eunivuLuc®
Y LIBRARY, MANGALORE
N USN

Lo |
____:Ll}.l'rdr,Scxxlcslcx' B.E Degree Examination, July/Augh
— Common to All Branches

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

Note: (i) Answer any FIVE full questions.

(i1) All questions carry equal marks

. (a) Find the nt" order derivaties of (i) e*®cos (bz + c) (ii) log (az +b)  (5+5=10 Marks)

(b) Compute the nth derivative of cosx cos2x cos3x. (5 Marks)

(c) If y=sin~lz prove that (1 —2%)yp 49 - (2n + 1)zypy; —n?/n=0 (5 Marks)

. (a) With usual notation prove that

' 2
i) tan ® = %‘r—o ii) ;17 = ;12 + r—{{ (%) . (545 Marks)

(b) Prove that the following pairs of curve intersect orthogonally.
1t = a'tcosnl, ' = b"tsinnd, (S Matka)
(c) Find the pedal equation of the polar curve

2,.-"' =1-cosf. (5 Marks)

c @ U U= cot™! (7:-‘:—}%) prove that

)

z% + yg—‘; = —1 sin 2u. (5 Marks)
(b) f U =log(a® +y3 + 23 - '3vxyz)v p;rove that

fJu g 01; + Gt = i (5 Marks)
(&) Prove that JJ! =1, (3 Marks)
() If Z = f(u.v) where

w=2z?-y?and v = 2zy

Prove that : :rg; —~ yg; = 2(z? -+ yz)«gi (5 Mark)

Contd.... 2
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5. (a)

(b)

()

6. (a)

(b)

(d)

(b)
()

(L)
(c)

2 SV |

Prove that [l = V7 © LIBRARY, MANGALORF

P
¢

. /2 '
Show that §(m,n) =2 [ cos?® m-1gsin2"=10 d'6.
o , .

b o
Show that: [ (z - a)m=1 (b-z)"~1 dz = (b - @)t f(m,n)

a

Cdy _ z(2logz+1)
Solve : H}:é — (stn y+y cosy)

Solve : % = ;/.Li_fé_____?‘

Solve : g}é +z gin 2y =x3cos? y

Solve : (32 4 6zy?)dz + (6z%y +4y*)dy =0

4 .
lve : 4.2 —
Sove Eg+4z—0

Solve : y" — 3y' 4 2y = €

2 . .
Solve:%%+3§% +2y =3¢ + 4

Reduce 1 — cos a -+ isina to the modulus amplitude form.

h tY .1._|! . ')',I-" A A | . -
Lixpress £73)+Lf) O 1 the form a + lb,

If sina + sinf + siny = cosa + cosf + cosy = 0
prove that : : :

i) sin3a+ sin3f + sindy = 3sin(a + 4 + q)
ii) cos3a+ cos3f + cosdy = 3cos(a+ B +7)

%% % XX
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(6 Marks)

* (7 Marks)

(7 Maks)

(5 Marks)
(5 Marks)

(5 Marks!

{5 Marks)

(6 Marks)

(7 Marks)

(7 Marks)

(6 Marks)

(7 Marxs)

(7 Marks)
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Advanced Mathematics - I | s
Time: 3 hrs.] [Max.Marks 100
Note: (i) Answer any FIVE full questions.
(ii) All questions carry equal marks
1. (a) Find nth derivatives of
i) log(az +b) ii) sin3zcos2z (5+5 Marks)
(b) If y = z%e2, find yn, ' (5 Marks)
(c) If y = cos(mlogz) then prove that
" 2lypyo+ (2n+ Daypy + (M2 4+ n?)yn =0 (5 Marks)
2. (a) With the usual notations prove that;
: — ndf
i) tand = T
and hence prove that
H 11 1 (dry2
ii) v s + ;‘1(@) (545 Marks)
(b) Find the angle of intersection between the curves
r = a(l - cos); r = 2acosf (5 Marks)
(c) Find Pedal equation of 2?‘1 =1 - cosl (5 Marks)
3. (a) If f = f(=,y) is homogeneous function of degree 'n’ then prove that
%[ + y%z =nf and
if) a + y- _1 1 2y { =n(n - 1)f (545 Marks)
b) If ¢ = . 9 . insit d’ — 9 find oz Yy2) (5 Marks)
(b) If # = rsinfcosd; y = rsinblsing; z = rcos W !
(¢) If U = f(r) where r = /22 +y? + 22, then prove that
Ugz + Uyy+ Uzz = f'(r) + 2f'(r) (5 Marks)
o /2 . s e
4. (a) Obtain reduction tormula for f” stnxdz, where ‘1 is positive integer.
Also evaluate: f(F sinedr (5+5 Marks)
T -
(L) Evaluate: "“ f“ M dyda (5 Marks)
TS ST S
g /1 e A -y R
(¢) Evaluate: f "“\ ]“\ ryzdzdyde (5 Marks)

Contd.... 2
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5. (a) With usual notation prove that

[ (m) [[(m+ %) = (vm [_(Zm)) / 22m-1 (10 Marks) g
. . 2 N : - . N N - .
(b) Evaluate fow/ Vecotldo (5 Marks)
(c) Using Beta and Gamma functions, evaluate
s
fof sin8 cos°8 d ' (5 Marks)
6. (a) Solve % — e Y 4 z2e7Y (5 Marks)
(b) Solve zzydz = (:I:3 + ya)dy (5 Marks)
d — 2340 5 Mark i
(c) Solve ZE% +y =23y . (5 Marks) ,v
(d) Solve (1 + e/V)dz + e2/Y (1-z/y) dy=0 (5 Marks) )
7. Solve the following differential equations: |
(a) y" + 5yl +6y = e2% (5 Marks) ;’
(b) yll _ 2yl +y= z2eT (5 Marks) (A;(‘—
© y"+ y -2y =z + SINnT (5 Marks) -
(d) y" - 2y’ + 2y = e®cos2z (5 Marks) ~
8. (a) Express 1+ cosa +tsina in modulus and amplitude form. (5 Marks) .
(b) Prove that ,
(1 + cosf +isind)™ + (1 + cosf ~ 1s1nbf)" = 2n+1cos"%cos(%g) (5 Marks) -
1
(c) Find the different values (1 + )3 (5 Marks) _I
(d) If sina+ sinff+siny = cosa.+ cosf3+ cosy = 0, prove that sin(3a)+sin(38)+
sin(3y) = 3sin(a + B +7) (5 Marks) |
Nk N kK MV]
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Third Semester B.E Degree Examination, July/August

Common to All Branches

Advanced Mathematics - I

Note: (i) Answer any FIVE full questions.
(i) All questions carry equal marks.

1. (a) Find the nth derivative of sin{az + b)

(b) Obtain the .nth derivative of y = -———(m_l)’(:n )

() Ify= easin™lz prove that ,
(1-2*)yn42 = (20 + )ayn s - (n? +a?)yn =0

.2, (a) With usual notation prove that tan¢ = r%g

(b) Find the pedal equation of the curve 2a = r(1 + cosf)

(c) Expand log(1 + €®) in powers of z by Maclaurin’s theorem upto z3

3. (a) Ifu= vy prove that
du du

z% + yag '

(b) Verify Eulers theorem for the function

= 3ulogu

1 1
u={(22 +y2).(z" + y"*)

(c) If z =rcosf, y =rsinb,z = z find
3(:!:2522)
(r’ ’z)
4. (a) Find the Reduction formula for I, = [ cosec™zdz

1
(b) Find the value of [z?%(1 - 22)3/2dz using Reduction formula.

0
T+2 :
(c) Prove that fdzfdz: [ (z+y+2z)dy=0
0 #-:

5. (a) Prove that B(m,n) = 2j.sin2m“19 cos*=10d9
0 -

/2 /2
(b) Show that f Vian8do x f Veotddd = 3,2

0

N8
() Show that [r (
I\

20
(1”—)—71—({1 = ()

(6 Marks)

(7 Marks)

(7 Marks)

(6 Marks)

(7 Marks)
(7 Marks)

(6 Marks)

(7 Marks)

(7 Marks)

(6 Marks)

(7 Marks)

{7 Marks)

(6 Marks)

(7 Marks)

(7 Marks!
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6. (a) Solve (z + 1)31 +1=2e"Y
~{b) Solve (2z - 6y + 7)dz = (z - 3y +4)dy
(© Solve EE + ycotz = 4zcosecz |
(d) Solve ysin2zdz — (1 - y? + cos?z)dy =0

d3 d? d _
7. v(a) ‘Solve d—z% - 6# + 11331: -6y =0
(b) Find the solution of c
[D? —13D + 12]y = 2% + 5¢*

(c) Solve Y d 2y 3 4 2y = cos2z

8. (a) Show that if n is a positive integer, then
n

14+sinf+icosf \ _ o
(%) = cosn(% - 0) +isinn(F - 6)

(b) Express sin%fcos36 in terms of cosines of multiples of 8

&

MATDIP301

(5 Marks)
(5 Marks)
(5 Marks)

(5 Marks)

(6 Marks)

(7 Marks)

(7 Marks)

(6 Marks)

(7 Marks)

(c) Express v3 +1 in the polar form and hence fmd their modulus and amplitude.

¥k ¥ NN

(7 Marks)
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Commwon to All Branches

(Old Scheme)
Advanced Mathematics - I

) hirs.) d [Max.Marks : 100

Note: (i) Answer any FIVE full questions.
(ii) All gquestions carry equal marks

() Find the nth derivatives of

2
; T i) 27T 2. ;
i) G EFSUEENS)] ii) e-Fcos-xT sin z

(" State Leibnitz’s theorem for the nth derivative of a product of two functions. Find
the nth derivative of z2 log 4x.

. |
() “ y = Cm..sm .

Show :
o (1-=xY)y, Ty =miy
i (1 z2)ypqs - (2n4+1)zyns - (n2 + m?2)yn =0 (74746 Marks)

i) With the usual notation, prove that tan ¢ = Tdé?

{b) Using Maclaurin’s series, expand log (1 + sin x) upto the term containing z*.

«) Find the bedal equation of the curve r™ = a™ cos m 8. (7+746 Marks

(v I u == x? —ry +22and z = e-' y= e2t cos 3t = = = €2t sin 3t. Find % as a total

derivative and verify the result by direct substitution.
. N [ L
(M 1l =7 cos 6, y=rsinf. menfind J { \ "> and J' ( ) Verify that J.J' = 1.

() 11 u is a homogeneous function of degree n in = and y. then prove that

M .
v ()z/ N (‘9:/ = nu. T+746 Markg
ar Ty

Obtain the reduction formula tor sin’ 1 dao, where 1ois a 4V intesger

(a

=y

Hence evaluate ;.

by Fvaluate f ] (27 4 y7) de Jy
a0

Contd. .2




i e G T T

TIUTE OF TECHNOLOGY

SRINIVAS IND
1RRARY, MANGALORF
Page No.«: 7. MATDIP301
41 z T%*
(9 gvaluate JJ [ @@+tyt z) dz dy dz. (74746 Marks)
: -1 0 -z
5. () $2INC Beta and Gamuna functions and show that B(m,n) = B(n,m).
(W, s how that
((n+1)=7! (n)
B () =VT
o x -
. 2
(“, Jix|ress the integral in terms of Gamma function [ Jian 0 db. (747+6 Marks)
0
. d d
6. (1) SOMVE" g ratgy = Y &
. 4 Q = — 5
1y Solve : gzt €08 £y = T e |
(7+.7+6 Marks) ’ !

() solve © % = (4;1; +y+ 1)2‘
7. (a) Solve: (D? -2D +a)y= e“cosT

3
M) Solve : %;% + 4% — sin 2T.
(74746 \arks)

() Solve: (D} + D?+4D+ 4)y=0.
() Reduce 1 - €03 oa+1sinalto the modulus amplitude form.

= 1 — 1
0s § = = + &, then prov =z + zn

8.
e that 2 cosm 6

(L If Zc

X cos 041 sim 0
(o) Prove that (&iicos 0

4
) — cos 80+ sin8 6. (74746 Marks)

*k * H*
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Third Semester B.E Degree Examination, January/February 2006
Common to All Branches
Advanced Mathematics - |
Time: 3 hrs.) (Max.Marks : 100

Note: () Answer any FIVE tull questions.
(i) All questions corry equal marks.

1. (@) Obtain the nt derivative of log(ax + b) (6 Marks)
®) Find the nth derivative of (—%2—) (7 Marks)

() Ify =sin~1z, prove that (1 — 22 )yn42 — (2n + 1)zyp4q — nlyn = 0 (7 Marks)

' 2. (a) With usual notation, prove that

D P=rsing i) Ly =ul+ (%) (5+5 Marks)

' (®) Find the angle between the radius vector and the tangent of the curve
- r=a(l - cosh) v (5 Marks)
(c) Find the pedal equation of the curve (1 - cosG)‘ = 2a (5 Marks)

3 State Euler’s th fu= 2% show th =3 Mark
. (a) State Euler’s theorem. If u = ;—3—%5 show 033:8 +y3 u (6 Marks)

— gin—1(Y : 2y _ 9%y

®) Ifu=sin"1(£), verify that 30y = Deds @ Marks)
(© Ifu=2z2v=y2 find 8(::;; (7 Marks)

o

s
4. (a) Obtain the reduction formula ﬁ? sin"xdx and hence find f(:f sintrdr(5+5 Marks)

1 2—-z .
(b) Evaluate [ [ zydzdy (5 Marks)
0 2
>
1 I o (z+y)
(©) Evaluate [, f) Jo Y rdrdyd: (5 Marks)
x
) 2m- 1 In -1
5. (@) Show that B, n) - '.Zfszn 6 .cos Ad8 (6 Marks)
0
, oo R
®) btvaluate [ re ¥ ode (7 Marks)
r
©) Prove that [;r ‘71!__ f“ \/em(’d() - (7 Marks)

Contd.... 2
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6. . Solve
dy . 2
(a) aii-‘_g Y42z e’y | | : (5 Marks)
(b) (z2 '—f—‘yz)d:c -2zydy =0 . (5 Marks)
2\dy — gimh-1 '
© (1+z )EE +zy = sinkh z | , (5 Marks)
2, dl —
(d) cos zlf +y =tanx ) (5 Marks)
7. Solve
(@) ‘—1331 - 351-1 + 2y = 3% (6 Marks)
dz? z y=
® LY 4 6y~ sina 7 Mark
d-m%—f— Y = sindz (7 Marks)
© (D +5D +4)y=3_ 2, (7 Marks)
8. (o Define complex number. Show that the sum and product of a complex 'number
and its conjugate are both real. (5 Marks)
(b) Put the complex number ( 32:5)2 into polar form, (5 Marks)
(¢) Find the modulus and principal argument of ;—‘% (5 Marks)
(@ Simplify (c0339+isz'n30)4(cos40-z’sin40)5 | (5 Marks)

(cos49+isin46‘)3(c0350+i3in50)j

LA R I P
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Third Semester B.E. Degree Examination, July 2006
Advanced Mathematics -1

Time: 3 hrs.] ' [Max. Marks:100
Note: 1. Answer any FIVE full questions.
1 a. Define modulus and amplitude of a complex number x+iy. (05 Marks)
b. Find the modulus and amplitude of £3—1——1—“/2—§)2- (05 Marks)
+2i
c. Explain the geometrical representation of complex numbers. (05 Marks)
d. Express the complex number 21_"_/5 in the form a+ib. (05 Marks)
+1i
2 a. Find the nth derivative of the following:
i) sin(ax+b)
ii
) ax+b
: iii) Log(ax+b) (10 Marks)
b. If y=acos(logx)+bsin(logx), prove that x* y,”2 +(2n +Dxy,,, +(n* +1)y, =0.
’ (10 Marks)
3 a. With the usual notation, prove that :
pt o r*\dé
b. Find the pedal equation of the curve r = a(1+c059) (07 Marks)
c. Using Maclaurm s series, obtain the expression of tanx up to the terms
containing x*. (06 Marks)
4 a If uis a homogenous function of degree n in x and y, then prove that
x@ﬂ,@:m,, - (05 Marks)
Ox oy
2 du
b. If u = x*+y*+z?, where x = e, y = e”cos3t, z = e’'sin3t, find = as a total
(
derivative. (05 Marks)
, - % ou .
¢. Ifu=f(r.s, 1), where r= -{, s =L, t == . Prove that x EE—+ vﬂi* PRy
% z X o 0oz

d.

(05 Marks)

IEx =u(l-v),y = uv. Find /(—L) and /Ll{m) Verify that jj’ = 1. (05 Marks)
u, v X,y
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S . A
a. Obtain the reduction formula for /, = Isin" xdx , n being a positive integer and
0
hence evaluate Is and 1. (07 Marks)
543
b. Evaluate j I x(x* + y*)dxdy. (07 Marks)
00
+1z x4z
c. Evaluate JI j(x + y+2)dxdyd:z . (06 Marks)
-10 x-=
6 a. Define Betfi and Gamma function. (07 Marks) “
b. Provethati) I'(n+1)= nF(n) ‘
ii) f(m,n) = B(n,m) (07 Marks)
c. Prove that T%): J;r_ . (06 Marks)
7  Solve the following differential equations:
a.  (x+y+1) Y. (05 Marks)
dx
b. ydx—xdy=x*+) dx. (05 Marks)
C. (x+1)-f—ix}—’—y =e3’(x+l)2. : (0S Marks)
d. (xz +y*-a’ )xdx + (x2 -y’ -b )ydy =0. (05 Marks)
8 Solve the following differential equations:
a. (D3 + D? +4D+4)y =0. , (05 Marks)
b. (D*+5D+ 6)y=e". | (05 Marks)
c. (D2 -2D+ 4)y =e* CosX. ' (05 Marks)
3 )
d. (—1——;—+4f—1Z = sin 2x . - (05 Marks)

%k k% k

e
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Third Semester B.E. Degree Examination, Dec. 07 / Jan. 08
Advanced Mathematics - |
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions.
1 a. Find the n® derivative of — i) cos(ax +b) i) log(ax +b). (06 Marks)
b. Find the n" derivative of -— >~ . (07 Marks)
(2x +1)(x +3)
¢. If y=tan"'x prove that: (l»+ Xz)ym +2(n+1)xy,,; +n(n+1)y, =0. (07 Marks)
7 4 With usual notation prove thattan¢ =r do . (06 Marks)
dr
b. Find the angle between the pairs of curves :  r=6cos6 r= 2(1 + cos@). (07 Marks)
¢. Obtain Maclaurin’s series expansion of the function ¢* sinx up to the term containing x*.
(07 Marks)
a. Ifu=¢(x+ay)+W¥(x—ay), prove that 2°u = a2 . (07 Marks)
a}’z ox?
b. Verify Euler’s theorem for the function: u=x tan™ (%) (06 Marks)
c. If X =rcosf, y=rsinb find _a.(i(.).)_ in terms of r.- (07 Marks)
' olx,y
4 .E
4 4 Find the reduction formula for jsin" xdx. (06 Marks)
1 4
b. Find the value of X dx]- (07 Marks)
({[V 4--x?
1 x
c. Evaluate I I(XZ +3y+2)dydx- (07 Marks)
0x? .
5 a. Prove that F(%)= \/—15 . (06 Marks)
% %
b. Prove that B(m,n) =2 .[sinzm'x 0cos?" 10 do and hence evaluate J'q/tan xdx - (07 Marks)
0 0
¢. Prove that w\/;e‘xzdx x [ " dx = . (07 Marks)
3 OI (')[ Jx 202
{ :
6 . & Solve (4x+y+ 1) = dy (06 Marks)
é' ? dx
'b. Solve xzydx—-(x3 + y3)dy =0. (07 Marks)
¢. Solve dy _ ey (ex —ey) . (07 Marks)
dx
3 2
7 @ Solvefl_x_Gfl_yH]i)fmsy:o. ] (06 Marks)
dx*  dx? dx /
5 ‘
b. Solveii__y_+4.‘.jl+5y =2coshx - | (07 Marks)
dx?  dx /
d?x .d (
c. SolvelX_ 3% 2y —cos2x- (07 Marks)
dx? dx ’
8 Find the modulus and amplitude of (1 - coso +isin ). (06 Marks)
b. Prove that (1 +cos0 +isin0)" +(1+cos0—isin8)" = 20+ cos“% cosnd. (07 Marks)
¢. Prove thatsin” @ = — (sin 70 = 7sin 50 +21sin30 - 355in 6). (07 Marks)

[AY
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Third Semester B.E. Degree Examination, June/July 08

Advanced Mathematics |

Time: 3 hrs.
Note : Answer any FIVE full questions.
N2
i Find the modulus and amplitude of ~(—3——:/—_21)—~
1+2i
A-H2-1)

£ Tift

aul

. Prove that g(m,n)= .

Express the complex number in the form of x + 1y.

—i
Express the complex number —1 +i4/3 in the polar form.

If y=e " sinh3xcosh2x, find y_

, -1 2
= t ; —3
If y=tan™' x, then prove that (1+x )yn+2 +2(n+1)xyn+l +n(n+1y_

Expand sinx in ascending powers of ( —-%)

State Maclaurins theorem and find expansion of e™.

State Taylor’s theorem and find the expansion of sinx in powers of (x -

X/

/
Ifu=e/ ¢ , then prove that 2x——+t a“ =0.

1fu sin” { 2:'_}provethat x—a—x—+y-g—uy—=3tanu.
Xty

CIfu=f(y-z, z—%x, x-Y), provethat e ay'!"@":‘-o.

If x=u(+v), y=v(l+u), show that 2 ¥) _1 .
o(u, v)

Derive the reduction formula for J.sm xdx , where n is + ve integer.

1 ,
Evaluate {x(1-x?2 be! dx -

0

1 2-x2
Evaluate j _[xy dxdy \
0 x2
1z x+z
Evaluate j. j j(x+y +z)dxdydz
-10 x-z

I'mI'n
+n

,m,n>0.
‘!

Evaluate Jcot 0do by expressmg in terms of gamma functions.

< v.__.\\)l?—i

Solve ET:(4X+Y+1) .
Solve (x2 —yz)dx=2xydy.
Solve (e” +1)cosxdx+ey sinxdy =0.
Solve x—gy—+y—x3y6.
Solve ( —l)y 0.
Solve (D? - 6D% 45Dy =(s+x2). )

ke kkk

Max. Marks:100

(06 Marks)

(07 Marks)

(07 Marks)
(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(06 Marks)

(08 Marks)

(06 Marks)

(07 Marks)

(07 Marks)
(06 Marks)

(07 Marks)

(07 Marks)

(06. Marks)

(08 Marks)

(06 Marks)

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

(07 Marks)
(07 Marks)

MATDIP301
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Advanced Mathematics - |

Time: 3 hrs.

1

0

a.

b.

oo

T e

d.

P oo

Note: Answer any FIVE full questions.
Find the n™ derivative of :

) 4
e Sin’x; i) 1og |OX+2) (5-2x)
(x + 2 )3
Find the n'" derivative of X .
. (x-1) (2x +3)
Ify= Sin"lx, prove that
o (1=x)y—xy1 =0 i
1) (1 =xype2 — @0+ DXype; — 0y, = 0.

If ¢ be the angle between radius vector and tangent, then prove that tan ¢ =

Max. Marks: 100

(06 Marks)

(07 Marks)

(07 Marks)
rd 0
dr
(06 Marks)

Prove that the curves r = a (1 + cos@) and r =b (1 - cos8) intersect at right angles. (07 Marks)

Find the pedal equation of the curve r* = a’ Sin’6.
State and prove Euler’s theorem.

Ifu=F(x -y, y—z z-x), prove that ?“ 9w  duw _ 0 - i

dx dy ' dz

Ifx =u(l -v), y=uyv, Prove that 0 (xy) 9 (w v)_
3, v) oGk y)

Obtain the reduction formula for [Cos™xdx.

1 -

Evaluate TN__X - dx
o

23
Evaluate J’ J-XY 2 dxdy
11

Show that Iﬁ(yz): Jr.

Prove that g(m, n)= r(zn)r(")),
I'{im+n

Express the integral t[ dx
0

1 - x*

in terms of gamma function.

Solve: Y _ . 2x-3y | 4 2.-%v .
dx

Solve : (x* - v%) dx = 2xydy.

Solve : (x* - ay) dx = (ax — y*)dy.

Solve : d'y d’y L, dy

dx3_3dx2+3ﬁ—y=0;

2
Solve: 47¥ 49y .5 _ 3 Sinhx

dx * dx
5 2
Solve: 42% 5 ¥ | 3y - sinx.
dx dx
Find the modulus and amplitude of 9_”____ "2')2

1+ 2i

Prove that (1+Sin 0 + iCos BJ = Cos [lzﬂ——ll())-!-iSin (HTR—HO)‘

\1+ Sin 0 - iCes 8
Prove that Cos®0 = 1/32 [Cos60 + 6c0s40 + 15c0s20 + 10].

(07 Marks)
(66 Marks)

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

(06 Marks)

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

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)
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4

442

-31

Find the modulus and amplitude of

. 1. e
Express the complex number 2 + 31+ — 1n the form of a + ib.
-1

Express the complex number V3 41 in the polar form.

. 1 v X -
Find the n" derivative of €™ sin’x.

X
+c

Find the n™ derivative of — :
(x~-D(2x+3)

Ify= sin”'x then prove that (1 + xz) Y2 — (20 + 1) Xype1 — nzyn ={Q.

Using Maclaurin’s series expand tanx upto the term containing x.

Max. Marks:100

(06 Marks?

(07 Marks:

(07 Marks)

(06 Marlos;

(07 Marksi

(07 Marks}

(66 Marks)

Find the angle between the radius vector and tangent to the curve r = sinb + cosH. (07 Marks)

With usual notations prove that
iy P=rsind

i _L__l_-;[g)z
pt p* p'lde)

(07 Marks

' Z ou  Ou ou
Ifu=f(,s,t) where r= —X—, s = —}i, t= Z then prove that x—+ y——l +z— =0. (06 Marks}
' y Z X ox ~ oy oz
o 9
Ifu=f(x+ay)+ g (x —ay) then show tha »—171 =a’ L: . (07 Marks)
dy ox*
2 O(u, v, w)
fu=x —2y,v=x+y+z,w=x—2y+32thenﬂnd — (07 Marks)
X,Y¥,2)
Obtain the reduction formula for fcos“ xdx where n is a positive integer. (06 Marks)
1
Evaluate I x®V1-x* dx. (07 Marks)
0
1Vx

Evaluate J- I(xz +y?) dydx..

0 x
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1

122

Evaluate ”Ixzyz dzdydx .

001
Prove that \/—-1; =/
"< "t de.
Show that (!m de x 5‘ m:n.

4

Solve (¢ + 1) Cosxdx + ¢’ Sinx dy = 0.
Solve ydx — xdy = Jxi+ y* dx.

Solve xg}i+y=x3y6.
dx

3 2
Solve 4§-§+49—y7+§1 =0.
dx dx* dx

2

d
Solve S +25-+3x =Sint+e’.
a ot
2

Solve 9—-};—291
d.

+y=Xxe"sinX.
X dx :

* %k k % ¥

20f2

MATDIP301

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)

(06 Marks) _

(07 Marks)

(07 Marks)
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Note: Answer any FIVE full questions.
1 Express the complex number —(liill(—ls—@ in the form x + iy. (06 Marks)
+5i
A A A3t nn
Prove that(1+1) +(1-i) =22 005(7) . (07 Marks)
Expand co0s°0 in a series of cosines multiplés of 0. (07 Marks)
2 Find the n™ derivative of e* sin (bx + c). (06 Marks)
If y = a cos (log X) + b sin (log x), prove that X2 Yo+z + @0+ DXypser + (n*+ 1)y, = 0.
(07 Marks)
Find the n™ derivative of x (07 Marks)
(x -1}2x +3)

State Taylor’s theorem and expand the polynomial 2x3 + 7x* + x -6 in powers of (x -1).

(06 Marks)
Expand tan x in ascending powers of x using MacLaurin’s theorem upto the term containing
x" (07 Marks)
2 2 2
If 7 =2 b prove that oz _% =4 l—ia—z——gz— . (07 Marks)
X+y ox Oy ox oy
3 3
If u=tan™ xXry , prove that x@ + y@ =sin2u. (06 Marks)
X-y ox Oy ‘
2 2 2 2
. ou 1(0
If u = f(x, y) where x =r cos 0 and y =r sin 6, prove that (%xl-l«] +(%) = (—&—) + F(b—%) :
(07 Marks)
2 o v,w
Ifu=x*-2y,v=x+y+zand w=x-2y +3z, find the value of J| ——|. (07 Marks)
X,Y,Z
Obtain the reduction formula for Isin"‘x cos" x dx. (06 Marks)
a7 '
Evaluate |————=dx. (07 Marks)
J val-x’
1x (x)
Evaluate J Ie */dy dx . (07 Marks)
00
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(e )
Evaluate I J‘ I xyzdzdy dx . (06 Marks)
0 0
mfp
Prove that B(m,n) = : (07 Marks)
m+n
g 7 do
Show that |/sin© dOx =T. 07 Marks)
5f (‘f'«/ sin © (
Solve 3 e tan y dx + (1 —¢e) sec’y dy = 0. (06 Marks)
Solve x’ydx= x> +y %) dy. (07 Marks)
Solve xi}i+ y=xy°’. (07 Marks)
dx
2
Solve d—y7 + dy _ x? +2x +4. (06 Marks)
dx® dx
2
Solve fl_}’z_+ 3£1Z+ 2y = decos X . . (07 Marks)
dx dx
3 2
Solve 51—1 +2—= dy 2 dy =e " +sin2x. (97 Marks)
dx’ dx* dx
% & k k %k
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