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L (S)IJ_= e 24 201, —®

I
L= [ * g *ax
3

= [-e”?':‘t

(—0)

T l-e'z, 5
17T, = _C‘-¥+|_sz_ 2-e1)
. i 2?4 - lg—?'e_:':[-
N I" : % - ?c-£_



. 1 n .
Ex2. Giventhat /, =.{0 (l—x) sinh xdx, ) T=-1+ I, g
Show that, for n>2, I, =-1+n(n-1)I,_,. =) I, =14 2T, —O

Hence find the exact value of /. a1, _j, e
=] snhx

! us=(l-x)" V'z sinkx '
T = G , = wshx]
n ‘/‘ Ci=x)  sinhxcdr. W'e IL[["K)*(—,) vz eshx [ *
= coshl — woshd R
T coshl —|. (Lot flis be =)

(=0) T,=-1+2
W™ Ve
(—®) I = -1+ (142

= 1]
Tlo-1) + nf - , -
( ) . shx (1-x) dx w= [n—l)(l—-,y)ﬂ z[—l) Ve simhx

S =13+ 2Ya
= -1z + 24 (ool -1)

ST [(I—x)"mk']‘: "];Sh*[ =a(i)"" ] &

I s-l+ ! ! |
Ih n{[sikkr(l—x)n-lj - . w2 B
) Sinhy - (= (a-NC-x) ) dx = -3} & kcosh |
) 0 = -37+4 24('3&'-0:_'))
il Y n‘(0+( [ T e l)_c"
[ n-|)f° Ginba x (l—x)n-x‘k} ¢ T T3} 4 (2e ¢ :
L=,
nCV\-l) In_z . 32 .
Exl. Itis given that I, = J‘;x"e"‘xdx, n = 0. By considering ﬁ(x"”e""),
show that /43 = %(n + DI, — %e". Hence evaluate Ig, leaving your answer in
terms of e.
N d o, ondH -3 R L _d e
Q ax(x e )2 4l ?) -« (=) Ty 3O, - e Lot —L(e™'-1)=%"
n -X " -2x J)e < _L 3
= (a#)X € o ( % oy o D I.=x-—e”!
A, opar, -%3 n -x3 a3 —x3 [ [ -1 $53C
Zx(x e ) = (nf¥)x e - 3" e . (=) Is:§(1+l)11—§e
S Le2(x-4 ) -de”!
. L de_g e 20y
! ] X 35—
ﬁj ;x(x"”e-xgﬂ* =/(n+l) W ueT A * 2x-e”
o o aad I-_—jl 2 -x3 saf-Le, -1 -
o [ s 1, - 31 ke ® 3 (3 -
o X e = (n+# - - 1 (-x - -2 _ —)
0 n3 }'J;(—-}x")e dx = g(t’_ (_') -
> -1 = - 3] .
(c —o) = ()1, - 31,4 ile ]b = _';;_%C,]_
—Ls 2
_ 7 =1
o Iy = @I, - fe” 50
Ex2. Giventhatl, = J; (1 + [nx)"dx. By considering 2
show that [,y = (Z"5)e—1 — (n-t 1)/
Hence evaluate f: (5 + Inx) (1 + Inx)?dx.
N d neel
a JCC{*IMY) e
9 ax " 15‘! [;H«)Cl-r!ux)"‘x
= (H—Imr)'“ 4+ X n+1)()+Inx) ,\-L ' .
= (3
= ClHA)™ s CntdCiein)". j, 4 Creine) Creinx) " dx
1
e
Hece I+ Cn+i) Iy :j ()4 CaeXlelny” dx = 4T, + I, . 2T = 4(2e-1)+(2e¥2)
1
= |0e-2.

n=2 — I,: e23-1- 3T, o
< +] -~

T, ¢ In (e(z)" - ,) M= T :e-2%-1 - 2T, —@

n=0 —» I - e-2'-] - I, ——@

(_l - CA-HI)Ln'
I =[%ndx = e-l
)

(—0) I, : 2¢-1-(e-1)

= [x((ﬂm}'m} :

e t = e Q_M

n+i

e.
(—0) I)_ = Ye -] -2e
= 2e-l
(_’°@> _'[3: 8e-1-3C2e-1)
= 2e+2.
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g

Given that 7, = [ (1++*) "dx n=1,
show by considering %{x(l + xz)"} y ol

2l =2"+Q2n-1)1,.

Hence, or otherwise, find the value o;

}KXCI—('X")-"
= (1) XX

—n-]

)
-1

—n-1
- CHX:)‘"_ Zn[ xt (1) ] o

n-1 2y
= ()" 2"[({"%)(1“"‘1) -

Crt) ™ - )

= (o)™ < o+ ()= (o)

L]

- = -n-1
() " 2n(1+x%) "4 20014

Q- 20y Crad) ™4 200

[\

Hence Cl-’-")lﬂ 42"In+\

! _ —nH
f ( 2a00)(14x*) - ZnCH-Xz) dx

= [x(l-fx"\-"];

N
(2T, + 2aT,4 7 (2 - o)

ALY

°r 2T, = (2n=DIn + 27

J

pa— UL,z 30,.27 —@
n=( -—5211= IIJ’Z-' —®

l
I [}
! =f° 1+x* e

= [m"xl,

- 3;—"4-(
1. 3@, L
"'13' nt 4
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Chapter 5:

Differential Equations
T oRDER LINEAR OIFFERENTIAL EQNS

(Q A "oliH'q,m\fnl ul".‘_" n X, a % dhedvativey WOKKED EXAMPLE

0}3 s Aimeer f J i dedvadives solve the differential equation xd—y+y=e".
X
all a\.]ard.o’ in \EHQ)( ,fo-(m; f
P
w/ wo fwdusfs or Powu‘$~ 31»9‘] F]I\A RCX\ ) X
d X
% ;L% +Yy* e
Ls e i balesy Hhe 'F’m a8 Lo
ux) >x T x X
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s Xx-
okes L-.1
2 mulh\:h\ Woth S
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ax

= X +cC

K-S

2 Xysx+e e J=l+x'
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thrs. DIFF EQN To A (St oORDER LINeAR EQ R

G e o find & fanchon RO ek OR To I3 grper @y WITH SEPARABLE
Hat  RGx)- LHS = 4 CRLOYY \IP'RIABLES
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‘ 4 - A (e
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dy d zy-
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wsyt o Xt M gl ot s ) B R and
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SEconD ORDER (INEAR DIFF EQNS

WITH CoNSTANT COEFF
ARST ORDER (INEAR HOMOGENOUS

DE
Q" These ove of He form
dy L This shows  the tolukion b oay (5t ordor
a.;;-q- L:j =0- “I. g this ‘hjrl. will confain on
/ .
de  _b C"rﬂmhd ,fv\d'\nn and on  onknown
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af_',.,, =f-'.“.-""
Inljl- _%x+c
-
=):j__+ec 33

n D _\( . .
e s e e e
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3 a.(A.MC"'x) + bpe™)=0.

C:Ae™ ) oamib=O
_%. (as abne).

or M=

aN® oRpep LINEAR OIFF  HoMoueNOUS EQNS
WITH CoNSTANT COEFFICIENTS -

'Q: We wat + fp\d- oo TMI ? Tlu 4wo solufions can be written
Solufon H Fhe ff 't
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4%y o Y 3" J
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NON-HOMOCENOW LINEAR
2™ oRpep (INEAR DIFFERENTIAL

EQ.NS
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2 4%y
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usin3 e SubgiV x=et

%
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DE reduc o

A% Fe d A
o I I (—__—_” +3(_3_—-" )
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Chapter 6:

Complex Numbers

AN EASTZER METHOD

De MOIWRE'S THEDREM.
-é'

Quhen n & o ko fuction.

(cos &+ smB) Y ¢ wskg e isin %9 .

Howeser thove ae Crthor  valuas this

Con tuko_.

APPLICATIONS

ExpRESS TRiG RATIOS OF MWLTLE
ANGLES IN TERMS OF POWERS OoF
TR\ RATIos ofF TH
ANGLE.

L., o
? " cos nO * isinn® = (es0+ i5in®)
czcos 8, s=sin®.

s (c-eis)“,
=c"s '\cl (_“_l(iS\ + "Clcn_l(i_s)" -

(cosO +isinB)" = o8 nO+ isinn:

€ TUNDAMENTAL

To SIMPLIFY A complex

NUMBER.
. (a+bi) - cosBt Lsind” .-
¥ w= = whee T2 Ceosler bo nMPh}J)-
c+®
L.
g, con malliply e o B2 by et
(M\,i\(ui;)

(axbi) (C*'_L;)
(e + e 2+T) T Pare(2us)

w e
[

Lelohionship b g k oqebmic e
[nh\'\aﬂ\iﬁ‘l '& @ ©

M{A‘

Hog o & poly

ws nG = o
Gan® = Y.l.‘mmi-\ i Sih ‘ﬁﬂ in X, wne x 7 e
0 ol: 10 SinD or 468"
fn F""(""M' Dﬁffm"fahv‘”muw#h
',.1\’7 wsh , snbi f2aB-

~n
+ "0y

n,. 3= n, S -
L R A S P L

G 23 [amng = 3 = 76,

T ) s HO + isinYD = Cexri)t
2ty HAGS)+ b

(Re) A costb = (c*- 6" + sY)
'-'(c."- ecif\-i‘)* Q

o )

ey el ()

by

(W) S+ e®-8-+1 =0
(8- 8+ 1) (e -3¢) 0

i3]

Ler ¢ = s &

2] 2 the eq® reduerr o
|

8y (m), we see Hot 9:%‘ =Lg'

0e S5 o O°T e B8 T

W 2n T and c=tosT
. -l

=) C=‘_0;%, c=s 3

(-6t cta -2t ve
z wstd = (Res’O- Reos'G + 0.
R P pomicr)
g - by ey
cos(6) = - ws(T-8). (a9 **F*Y 2" ¢ > wools )
v st = -4
I muezusl s G sy sy + (N7
"“39;‘-"5%:-@(“—'1;-\'_) : ms—-\'w"ﬂ* msg—; =1
= 37 = usl‘—;—_ < o549 = ~eos3-
3w @y
ond -€0830 = ! an *
—-wS( —7-,)
= ~ews(m- (_2;171)) /=T — w549 2eai 10z |
= - /- . —os(3M) = - (1) 7 ) (=518).
9=s-?"°ms‘(e-'wg 0T H(F) o ]
() w(s) £ 0°F, 0:Y 0:F ams pom
- = M o [
s30 _ws( '; ) =—ms(-3_';,) Sahsfier
0stg = -cos30°

=—°°S(Tr- 6_;)
= ws( §) zasid-



EXPRESS POWEAS OF sn® % cos@ [N TEams

OF MULTIPLE ANGLES.

(D %ﬂ'\'“%’n‘ = 2c0sCnB) ¢

% fenll, f =50+ (sind,

P ¥ canb e ceined ® 2 = 2isinCe),
= 2—" . cos(mB) * ‘Lsin(—ne)
a ""7 = cos (n8) - ('.5(1\0\9).
E4
E n in # M‘AE‘L 2
— | T '-*en,u sin"@ _in lems of  muth)e M‘\W
v
)
* (=) 2435 = Zes® e
2 ° -
N
. TG i~
(?* %\ (ws Y (%/é\n - ('l':s_‘na),\.
L) n n n n-2 o - .
2 - o2t (DT PRI A fo" n
s O ( (3) QY sne = (2 -L) _(:‘\(tn-z_‘;_“;) B
= (zsin ~©) -(’\' ) (2;5."\(,‘4)9) "

Qz:)" 5in"0

‘31 Use AN -reovam o show Feb
00 + Sin*0 = {;(gwsweﬂ).

G R) + (HET ) -

szs 6= 2CoS O + ( )(2(05("—2\9’ ¥ (L\(LUSCV\"*‘S)
('Zuzse) - ()—LSH\QS = (?-&—) __< -1
t * %)

b Qew nT0 can e esfw.ssul in e for
D (st + busin®® = (Fuglisf et e (e 2t

g + asin?B -
- ( 'és—é't"-\-\?e-—l[) + lgiﬁ—éfq.a. :E")

asind + lbsin3B+ csins
(Zis'mefr = (,‘_'—el_) , T°® cosQ + LSinG-

! ° = 2(gata04427")

2 - 32+ 1(%3 _ SS%‘ +35 2" -5 -3 s -3 * 4o + \1(%“_*1_“3
o = 4o + 12(2ws 40).

A-1281) sin*b
Cev)
ZIT(%'* 20 005 40)

“ Costh sinth =

(a1- 7)) -3 (2 -2") +2(B-27) -35(-1).

~ F(2:5mS0) € 2 (2i51n%) - 35 ( 2isin6)
T(5+3w40).

(-2¥) 5™ = 2i4in 0
= cps‘e + sinéd =
(-64) sin®D = sinFO ~FsinSO + 215in20 —3566nb-

G )
N TN . . .
e - o4 (B‘Es\ng - 215in%8 + F5insO —SW\_')’B)_

G-64)
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NUM&EA . Eﬁx\ -Fih'll ,mu’a&m’ He ¥ m..ru aumbas  which
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2
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e
. 1M(-:) ® (5,5) 121 = ,“sm(h_l_l'!')+ S_M-._(l%:r_)
LAT A 3], (0t _
AR R AT =
3 2" = o8O + isinD . Au | Py = = . -
z =l k0, T
= cos (K2T+ ©) + isin(l2T+0). ks AL Recz) Ma% e
(-1,0) QTR
L A Py,
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0 3
T wa e (0,
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= A B
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To FIND THe REAL MACTORS OF z"-\.

9 a2 —» -l 0 ‘ o
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