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madguel il valid 3o invalid
1. All men are mortal.
Socrates is a man

Socrates is mortal.

2. All monkeys are tree climbers.

S

All marmosets are monkeys
All marmosets are tree climbers,
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1.2. Symbelic Logle
a4 A -1 a o - £ v oar wr £ ®
LWﬂﬂﬂz’ﬂUWﬂLuﬂW'I'ﬂﬂ%')fif'lﬂﬂnﬂ'nnﬁﬂ??ﬁﬂiﬂmﬂﬂ'lﬂﬂ?Li'llﬁﬂm(uaﬂﬁmuﬂuﬂﬂﬂ'ﬁ'm
w < o a = 1w v o : » .
FOAIMUNLLUANHIN Li"lL'jﬂﬂT!'ﬂﬂﬂ'ﬂNuuﬁ truth—value 0W T (true) uayyamIMin

wl - o] [ | A o
LW AL RIBNDIIEATNU U truth—value LUU F ( false )

[ cdd w 1 vy & & & g 1 1 A r B - )
BEAWNNANH UL I il::ﬂﬂw’JL‘]J‘lW'JWiamﬂBE!’Iﬂﬂﬂﬂ’lWH%LL%H“L??L‘JEIF]TI statement

o
%789 proposition

Wu 1 Hufiaden
2. ARAGTUNNTRALIueEN
vkd
3. Twguie uag
w + b 8 % w1 t - a4 ' A o
et s dlasuntwatesuenlAniissioiasisTeyaaseglnadwuiaiu
o ' s 7] Al - ~ | ] Y]
Wi Lwseneedt  dudidian lmm:mummﬂnwﬁqmn TE1EE T PRI

0w P A Ty 2 3
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1.3. Negation

A 1 . v 4 ] ' " o

lk‘ﬂﬁ'ﬂ.ﬂ p LYY proposition UNMUHA L‘i'ﬂﬁ‘ﬂaﬂ']ﬂuﬂ'ﬂ negation of p (L’Iiilu
[V n ' . A E| el
mmﬁ]ﬁuﬂmﬂfﬁ ~p, 9IMI non—p Wi not—p) U proposition YN truth—value
ASIENAY p LAY N@7IAE

v -l i oA o I

07 p U truth—value WU T, ~p AR truth—value LUW F

1 o - . 9 o

0 p il truth—~value [UW F , ~p AN truth—value LU T

- - P - ' : v oo M
vesdgunounulumin (158021 truth—value table) 196U



Iy ~ P
T F
F i

Mty 0 p WU “The earth is round.
~p ARBILMU  The earth is not round.
1.4. Compound statement
L7187937 propositions tigtl 4 LIIMILAULALHGIMTELENB WL proposition  BU

F 1
i 0.5801 compound statement MITINN £ Uy

1. Conjunction
13l igenuuan conjunction of propositions p and g (Liﬂuﬁaﬂm":u:yﬂ"nuni
1 ' af e A - | y &4 ¥
. P A g 87U p and q) lUW proposition N9¢¥ truth—value LUW T ABLNEVI p DS q

o v - k o
1 truth—value 1% T WAL0HAIINU rA\q § truth—vaiue (Uu F

p q pA\q
T T T

F T F

T ) ¥ F

F ¥ ¥ |

2. DBisjunction
[ THE TR . . - [} [ "] 4
m‘lmanmuﬂiw disjunction of propositions p and g (L‘I]Em_ﬂ’lﬂﬂﬂumﬁﬂﬁm
' of d A o to4 B -t
pV a W13 p or g) UM proposition N3N truth-value (UW F ASLBNG p WAS g ¥

o [ ] o
truth—value (UU F UAsOWATINU p V q 3 truth—value \UW T



P q pVa
T T T
F T T
T F T
F. F ¥

8. Implication
] . o »om 7 ) - ] -
L3O proposition pLuuL‘l’lL‘L‘WJ“l‘l’anﬂ proposition q L3LIUNT p implies g (I.‘]lilu
L4 w ar 4 L
AILREAUANBY p — q)
o 1
- p L3NNI antecedent

) L]
q LN consequent

[T 1 o d & | | -
I AEENMUAIY p > q LUU propositicn N9z¥ truth-value \UW F ABLNE p ¥

) trath-value (0% T Way q ¥ truth-value i F ﬁ”lﬁﬂ“’l’lﬂﬁ p— q ¥ trath-value
Ju T
» q P->4
T T T
F T T
T ¥ F X
F F T

Y o - A :
YggunNN  p implies q Janunyanny If p then g, W8 q if p, W78 ponly if g

Innnialy
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= ] . W o 1
implication q = p L3171 converse of implication p = g LURUERNAI
< = ' oA " [T A A -
awni 1y anismannislasesesedissatneuinfadn I p then a WWuIAY °| A

K qthenp  Inofativuesinan 131910900 truth-value ald

D q P—=>q q—>7p
T T T T
F T T F
T F F T
F F T T

implication ~g —» ~p L3UN71 contrapositive of implication p —» q

1E A w i a FS = v oo
implication AUl truth-value Luilewry  uarludsnsmniverfodMunuduld

P q p=>q ~q ~p ~g = ~p
T T T F T
F T T F, T T
T ¥ F T F F
F F T T T T

4. Equivalence _
[ t . . ' <l v e I £ al
Li’ﬂ,mamwuﬂm D is equivalent ot q (wjaumuﬂwmnnﬁm p(—--)Ci) LU
< of 1A - o o ]
proposition W98l truth—value L1y T, malue p,g il truth-value LUNDUNY  IRAYINU

of
pé&—>g il truth-value \Ju F
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.p q p <> q
T T T
F g0 F
T . F F
F F T

¥ W o - ] e » s o
YOAUNA  p is equivalent to q IANWMMEANINY p if and ony if ¢ Tuammaly

1.5. Tautologles

- ol o 1
11131 compound statements JNIAN truth-value 1 T tawe 1831 pro-

A o : 2P ol s
positions 18t | Mludmuisnerazll truth—value 1fiu T w78 F . compound statements

- K - 1 A ~ a a 4 g v oz ooyt 1
I99% 1389011 tautologies THuIIWMsanIvgr amlung uazlidnmilfane wou

1L

Law of Double Negation:  ~ (w p) “—=>

.Law of Excluded Middle: p V ~p

Law of Contradiction ~ (D N~ 'P)
Law of
¥
Law of Sy
P
[(D—)Q)/\ (q—)r)]—)(p-)r)
Law of Contraposition ;

(P"“')Cl) +-->(~q4—-~p)

1 K - dy b - ) 4 g oy !
ngua1ue g Inlauidou truth—value table F39:1UulAIN truth~value 989

+ K 1 o
statements IMATHIzABNTY T ﬂnmzﬁ

- ‘ ol e
WU Law of Syllogism tUUABINY
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plalr |p—>dajqgrr (p—)q) A (q_,r) D1 [(D-> Q) AN (q-—br)]
i —)(p-—) r')
T{T) T T T T T T
F|TI|T T T T T T
T|F [T F T F T T
FIFI{T T T T T T
T|T]|F T F F F T
F|T]|F T F F T T
T|F|F F T F B T
F|F|F T T T T T

[ 3] ] '
MDFNUEMIYUUNITY

BN 418 8. ¥ ' o
1u Law of Syllogism ﬁammanmﬁﬂq 3M p g r HIUU 3 FOILSNIRLIUNT
o w i b 1 o el 3 -l oa w a4 []
UINUAY truth—value #aQQANMNIATY  Lnsstwlyladl 27 naaeeny  (uwessanue
vodl g - E 4 v o b F r 3 -

sriUula 2 NIt sudeaLsLRInRTaNnunIgwialE 20 nad )

1 - & W al - T & A

103 8 ABAINYIUILY implication 1#td antecedent £g 1UT0IM 6  UAZ con-

' v 1 A ol | oy w ] 14
sequent aq‘lmram 7 #8907 \U%71 implication nenilaringem 1 was 3 Yau 6
a . 4 v & 1 4 |  dogv 1 4 .
tUUJU conjunction TINBAWNTBIN 4 WS 5 WSLTAN 4 Wer 5 AMIlANNGEN 1 Ny 2

= ar B oae )

€asTeIn 2 MU 3 AWNAAY

- [ t 1 » & = . @ -

(NAULLATOAWBLNADINABINITUAT MUBEU truth—value ATNTENUUR SO 4, 5. 7
d [ 238 " ] -l
!.ml.zﬂ implication mﬁlﬂanmumm implication AL antecedent, consequent

1 o w -~ “ % '
TINGEH 1 7L 2, 2 NU 3 uAe 1 AU 3 mNawy
N ) " t o ~ [P s .
¥8IM 6 MLAMITINTEIM 4 i 5 Tael¥E8N1MUATeY conjunction.

r P2 ’ - e a
103N 8 Ta9anuunras implication TRULMEY antecedent Wa consequent 910

| -
783N 6 Kazgesn 7
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tLuusnya 1.2.
4 ' k
1Agnl tautologies ARlUU

~(_1J A q)<——)(~p v ~q)

oV ges(~p A ~a),

(p'*q)(——>(~p V q)

£ N(p—)q)(—'-)(lé’/\ "’Q)

(oA d)>p.

p>( Va)

oA a>0bva)

(6>q) > (~q>~p)

[G>a) A (4> p)] > (o> a)

[\p—?_@ A (Q'> r) A (1")8)]‘7? (P"S)

(b A Cl) H'(q A p_)
(p \% Cl) > (q vV p)

1.6. Method of Proofs.

- o ; a - -~ ad do - A}
MIfgI ( deduction ) ﬂan*nm‘maagﬂmn‘muumn'qumuuﬂiu Teanan

- ad e L o . [ | -
AWM LINAN1IUALUN truth—value 11U T WABEILAYD

- I ol )
AR ARIN trath—-value 19U T WABILAHIRAAY

2 w ol = ] 1~
kasta ﬁ‘gﬂamvumﬂummu 1INe

- d [ ar
maAgaRingiiie19ln 19% The Rule of Implication

. - Yp2aq
voANNA <
p

28871 R

] & A - . L
NYHANIMIETH 819918910 truth-value table



» q P>q
T T T
F T T
T P F
¥ F T

- ) % - - ol
NEnlavENIMuALY p=>q Uay p MNAI p~>q WAz p 3 truth—value DU

-

- w P CI Nl - - t & -l
T Wil 1 nu 'ﬂ\]luﬂﬁlu‘ﬂquﬂﬁﬂuujﬁmuﬂﬂjmuﬁﬂﬂﬁmLﬂU']L'ﬂwuu Llﬂﬁiunimu q¥

o I w
truth-value LUW T tTULRIINUY

| L
YOAANN
« \a- P4
40aNNn
q
ﬂ”ﬂaqﬂ - P

1 gy fys 1 - ol
naagiui g IR alumsesiindy p=> g uss o § truth-value \Iu T
¥ ~ Iy - &l . - -l - . o
wigk ) iu Nla 2 3ok (nsmn 1 nu 2) Felunssn 1, p ¥ truth—value (iU T ude
-t - o ) 7 t gl g iy g - i
Tunsdii 2, p 3 truth-value \O% F aguk nagudndu p 35010 wiaszaqun

L g iy Iy tea i -l w
uiu ~p Aleluleen gy

A10018
awueli : 1) p—>gq
2) q=>r
3) P

(S - L]
ﬂmm'ﬂquﬁmﬂ T
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Deduction :
p>q (mvmaty 1)
P (fvuslii 3)
q { The Rule of Implication )
q>r (nvusin 2)
q ( ﬁqanﬁmmwu )
I { The Rule of Implication)

WOuMe  MIIAGIRAINGTIMENTUNT Direct proof.

1.7. Indirect Proofs
a o 1 =0 1 1 . o
mzwqwiwémmma‘nmuuu Direct proof LWEAIN  819¥MUY Indirect
P (YRR 1
proof 1A Taulavanaiu _
E e a A B 2 2 mdp = B Y w  al
1. AIIDGUWALANTU 1 99 WHZTOANNAMAIWNIRUI:AOLIIUN negation 903
- s ¥ - Fl
amhmnmmﬂwwgmmua
o - PO o mdE o4 M N w Y i
2. ﬂ1Lv.um-:w§w'mﬂ1maﬁuuwmmmuu‘lﬂwwumwmm(contrgdictmn)
o o oo [ v XN v owow A aa ¢a oA ooa
108 statement NMILMLAANTITALEINILIALEINUAIN LINTMPUAIWUITOTALEIN tautology

w v A [
aulasunianla

AITUN
fweld 1) p—>aq
2 ) q—™r
3) ~T
’ (73 [ TR Y s
FOINTIUREI ~p
Deduction

Assume P
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p—>q (fivuel# 1)
i
p ( Assumption )
g { The Rule of Implication )
q—>r { ﬁ’muﬂlﬁ 2}
{ o Y o 4
q Chgainua)
r : { The Rule of Implication)

- w iy 4o [N
WManstaLganslanenuualy ~

~p

wuUAna 1.3.

1. fwueld 1 p Vg

2. ~p
, m’aﬁqﬁi'} a
2. fwwild 1 pVa=or

2. p

wﬁqﬁﬁ'h t

3. mvuali . pVarr Vs

2. q

3. r~s

wAgn « .
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(Sets‘) "
2.1 Sets and Elements
Reninotidon 4 tuanineg lumandaadu uwdsndnniani ses wiy

& P ) . 1
F3WIn LacdInImIIWINIENIN elements

ey [ - o " @ d ¥ ayw
e 01h AndnSggmivneningdisiaens 0. dugudgala

- a ¥ A . \ d w - L D 4
Csggn AU 1. Luusimuomnym wu A muvgmuﬁﬁmm WU, DWUY set AW

o o 1% iy [} - rn ) d al
n.9. MNU% elements 189 set Lﬁmnu DULLIATHTIUATDIUIYY 2.9, NLUY elements 183

a4 W o~ ¥ o) of B e w11 |
set (AHIMH  HIUMINIAIT element LALUIUDEY set TAUUNUEIAINITE define set WU )

penals
A= {x. V. z}
WA A LW set 713 x. v,z U4 elements
<€A (§7491 x belongs to A) WHAIMI x LIW element 389 A
v A (87U71 v does not belong to A) MAOANNN v 141¢ eloment 189 A
Set 8135 elements TIMITR (finite) vIollirh Cinfinite) A1& 13y
AR= {x x is any integer}
wem i nsrinadula q faw (D element 189 A
2.2 Subsets

T 4
Deflnition Set B 2:136n21UDU subset 189 set A (BeA) ABLAD element
i
194 989 B LUU element 983 A
2.3 Intersections
gt = & 1 # : a 1
Definition Set V3 3uniniin intersection 204 set A it set B (AAB) an
- g al .- -l [ I |
Ll element 19°] 789 A A B (LU element 989 A WESIUIUAAIINUL LY element 199 B

At
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2.4 Unions

' A a3 o . v 14
Definition Set 1921382 UUU union 209 set A Ny set B (A UB) ULIRY]

. d r_
element 1 1 981 AUB 11 element 189 A 178 element 383 B
Theorem 1. ARBe=A

- d [N ol
wgau 1 x 1w element 10+ 989 AN B
x€ANB MNWAMI x € A UBe x€B
ANBesA
Theorem 2. A=AUB
Theorem 3. AnNBeAUB
Theorem 4. If AZBand BEC, then AsC
r’S d¥ ygrav e o .
nﬁwqwm‘h‘lummuuwwnvm
. 2.5 Equality
' Definition Sess A, B suTuniniriu (a4 = B) deuile A =B ua Be A
Theorem 5. ANB=BnA

< -~ - Al
WO 9INMININGT 219D tautology 1

(p/\ q) <> (q/\ p)
1 element 10 x€ AN B
. {xea) A (xeB)
. (xeB) A (x€a)
x€BNA
ANBEBOA SRR €

1o element ‘lﬂ"l yEBNA
(veB) A (YGA)
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(sea) A (yeB)
o wbabue§ .
BAASANB _ VWAL, L (2)
an (1) uaz (2) 9115
 ABB=BNA
Theorem 6. AﬁB = BUA
Theorem 7. ASB ifandonly if ANB = A ' &
" Theorem 8. A_‘;:B if and only if AUB =B

- (g . g 100 ol e u
mswqwm‘h‘lwWuuuunnm
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(The Number System)

3.1 | Natural numbers,

= . > - | VA%
Set 383 natural numbers 131010009 1. 2, 3Lt 1 iiindudn
el ki

bb m.mm&mmumﬁmnmmmwwuumuwnmmu RN InAteA mm‘lm‘t‘u e (de-

ftmt10n)§ﬁ5U'Jﬂ MINm, NI 989 LLn~wungan14wwa11 mﬂ“Lﬂmu

11& N Lml set 181 natural numbers a € N, b € N, ¢ € N
1. @losure Jaw.
a+b €N ab (uinaxh) €N
2, Commutative Law
atb=h-ta ; ab = ba
3. Associative Law
(a+b)+c = a+(b+c)
(ab) ¢ .= a (bc)
4. Distributive Law
a(b+c) X ab 4- ac
3.2 Integers.
UnngAmnmeudii nenfiney (solution) weeNns a4+ x = b kil
Lilfuils b < a
RO 34 x = 2, (MAMEINTONT natural number TaNTunn x Liisen
noBa (satiofy) nmintsls  wnAdamen3 s manersnuinoueent U et o fseay

- r 1 L v ryw I
V381 integers Uastngamgunoina 3 4 d3li1Req

-
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3.3 Rational aumbers,
- w ] P Ty & ] ]
Tagufoani  nMIMIAMBLYBIAUNTI ax = b walolata Tuuensas ou

o - - t o -
2x = § NUMIMW WAL NNANABTIN (fraction) yalylan

34. Real numbers.

voe |- o | - avg w2
ﬂ'lﬁlﬂ'!f.ﬂ'ﬂﬂmﬂﬂﬂ l'ﬂﬂWWﬂnﬂﬁﬂ"lu"l'jﬂu’]m'ﬂ{ﬂﬁﬂjuu'ﬂt'ﬂu X AN x =2

. o - v A o - | L . .

W g luendn irrational numbers Fadiwinvedionlaza ( infinite decimal
w o - o8 -~ d o by

expansion) 1f u.fitmmﬂuﬂu‘l:i;nmwﬂml.ﬂmmmﬁmhu‘lu‘tn

3.5 Geometrical Reprosentation

P T N W R T o

9 a Pt [l " vl " - o >
OLITIALARATILALL LI THANT "'| n ( muﬂﬂﬂugﬂ) "!]‘ﬂlJuLﬂuﬂ‘H?ﬂ“u{I "].LTI
o ] [ -~ 4 .~ - - L
W (represent) real number mmwm']‘lﬂwaﬁ I"I'Iﬁ'HQ‘luﬁ]:ﬂﬂdﬁ'lﬂﬂﬂmﬂﬁ?ﬂﬂi‘ﬂﬂqﬂ
] al
#ulafan.
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( Grapls )
4,1 Mappings : : . o B! _ .
| i.A>B .
#1431 £ is a mapping of A into (or onto) B WNI00INTINARININENNUS
989 elements 989 set A NU elements 989 set B, LLm:fm:Jﬁ"uw"uﬁ‘ﬂztﬁu-‘lﬂlm"nm:w'u
AfuduAI19e difine etails (du
15 A (iU set 189 integers
B Lﬂu set 9181 even integers
define  f x) = 2x, for any x € A . :
Stasitui f (}.) € B, for any x € A
mnung A1 into w38 onmto  AmawwimAteuertils  wlivwengoalnie
| ﬂﬁﬂmﬂm%ﬂvuqﬁu‘lﬂﬁn | - 3
'4.2 Graphs Iy
MTLIAIRT IR TSI elements 189 sets 2 sets p1uandlAfIEn Uy
tm:!ﬂﬁt%ﬂmgﬂﬂ’i’i graphs TasUnALEnt 9 set 989 real numbers 10814 co-ordinate

s + -
system TINUAIELULAIENH " . -
1.2
4.3 Rectangular co-ordinate — P (2,1
Eow o +v ¥ | ’
LUUU T LAY 2 LEUAIRIN
M WASKLEULNY set of real numbers. -2 -1+ _© " 2 ®
i al L]
W@UROU 1IN x—axis -1

v B A
\BuAY  LIENT7 y—axis

-r k r .
?;ﬂﬂmjmm"unmmﬁﬂn’n origin
1 41
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wazmaiUenedld origin mmﬂﬂuwmmﬁaamu

n P (2 1) (‘lmﬂw & 1) Lmﬂﬂ‘i.ﬂ"mﬂ P 11390 y-axis (abscxssa of P)
ol
D 2 v Lmzi:u:mﬂ P ¥9910 x—-axis (ordinate of P) w1 e uee (2. 1)

i [l a
L3771 1% Coordinate 98390 P

44 muzwm‘ngﬂ 2 b1

& (12152.)

PR Y, R

(3 4.2)

TP (xl, yl) uar Q {x,, }’2) WHIn 2 10
ain PT, Q5 mmnnu X~—axis
. 210 PR Maniu QS
OT = x; , 08 = x5 ,'PTay; , 08 =
PR=OS—OTZX2—K1 .‘\L‘
/ _
_ W QR = OS -~ PT = yg = ¥1 .
ﬁ ' . 2 3
.~ . ..PQ:,JPR 4 OR

TLPQ = J (xz-*xl)z + (vz—n)z
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4.5 Siope
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i=1 i=1 i=1 i=1
N
ﬁqaﬁ Z (xi-l-yl-%-zi) = (xl —I~y1.+z1) + (x2+y2+z3) .........
i=1

+ (XN‘['YN'*“ZN)

N

N N
3 in + Zyi & Zzi
i=1 i=1 i=1
N

LS - = L -3 [T ]
Mt A IuEY  asuulAnn 13eneem N (x,+7,) uo
i
N

Y {x-v,) Vilag
i=1 g
= 28 + 27 = 55 noy

= 98 - 27 =1 noau

2. HAUINTEAANITUINMIAIA LA TlA 7 sefinuiiumananmiu Rt
FIUHAYIN IR T
N N
X,

Z:axi::a
i=1

i=1
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o,

LAY
WU ax, = ax; + axp + ... + axy

i=1
= g (x1+x2 + s F XN)
N
= a in
- =l

. 4
- r t ar PoA t )
AIBUN 1INANEAY x Lar v 'lumammm HHINT18] Z (21{[ - .‘?{)

4 jm1
g Z (31{12 - 2y{) .
i=1
i ) =, )
:J‘E‘Fh Z(2x,-y1) e in - Zyi
=1 i=1 i=1
= {2x28) - 2 29 = Moy
4 4 4
3 2
Z(axi_2yl) = 3in — 223&
i=1 : j=1 i=1

= (3 X 206) 3 (2 x 27) = 364 MO

[ 1 e -l - 13 - 1 B
3. HBUINIBMIAIA N A7 iAWY N IN298908A U

N
Zb = Nb
i=1

i

N
Wepati 2 b b+ b+ b+ . 89N oy
et
= Nb
N

w1 1 v 4 od e 1 F1
AIBYI VINATIEY x uaz v TuMIetoiugy sswdmes D (x, - 4)
=1
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-, e gyt an A
WM 29NIlA 2 AT fe
4 .
D (- a) = (g = a) + Gg— 0+ (g 8) + (g o)
i=1 .

= (5-a)f + (38-2) + (6-4) + (5-¢)°

1+ 16 + 4 4 25 = 48 foL

==

Ty — 4 :
wis 1. Z (xi - 4)2 = Z ("12 —-8x 4+ 16)
i=1 - i=1

4

4 4
x -8 x + 2,16
i=1 i=1

i=1

Il

206 — (8 x 28) + (x 16) = 46 90D

- 1 d ey e
7.5, MINMAUINDSIBUNIY "Lmawmmmnmﬁm:mnmaumarpﬂnu‘lﬂ
. 1 v e 1 i i
’ DUNTULAUNSH mmuﬂﬂmaﬁmiwamawmnu'm 31 1HN AP, M

- “ d. t o -]
U] HLUL AR BN URLTUN

HAATY Sl 2 g
1 ' A e !
padNITiIveienul = 3 = mm

1 1% 1 L oo o N Ad 1 '
uwmaau‘nw ﬂm‘ﬂ'\ﬂEW]'NT.IENNW;'N‘JSTTTIWGLﬂﬂuﬂQﬂﬂu‘lUﬂﬂﬂ‘ﬂﬁlzﬂiﬂW LIy

Lot g 36t
1 L)
HanunIIn 1 3.5 .01 .09 .11,

v g
HOANATIN 2 2., 2, 2, 2 z
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] '
‘.’IJ'Nﬂ'lJ:ﬂ‘iil Nﬁl?ll"lﬂﬂiﬁ’l 3 ﬂ'{IFII’I LTU
0 . 7 , 2 , 63 , 124 , &BY , ........
T 0 - BT A1 g 91
12 . 18 , 24 , 30
e (BT
1 o d o m A sy la t kg 1 oy
stnalanan  Adsannsusiahlaienaiiianmsols
9 A% oA e ] ¥ 4 & ] I 4
s“u‘l’m"ﬂ]:f[‘lﬁ’]'JI.'IGEI‘I!:ﬂ'ﬁmw\lﬁﬂ'Iﬁﬂ'iﬂﬂ%ﬂﬂiﬂﬂﬂﬂﬂ']lﬁﬂuu
1 T | H a Py
(IlanIILveNn x ﬂmamnsnmémaglugﬂ‘lﬂ At sauR it
2 3 N
uy = 89 + 21x + ax b 23x ... 4 oagx
2 3 N
Uyt =29 + a3 (x-i-l) + ap (x+1) + ag (x + 1) Tt aN(x-i-l)
' 2 - N
HARTY  ugeg —uy=a; +as (2x + 1) + ag (3x + 3x + 1) F v ay (Nx_]_,.,)

» ' E 1 ] '
(1) DB NATULINAIT VUAD uyy g —u, PIAD

VNNILAOUENLIZANTI0Y % . X e, ™ TAEWANYBY  undetermined
coefficient ﬂ:‘l?ﬁ‘l 83 , 88 . ceerveens , Ay = 0
WA AR = a
| uy = ag -+ a;x

(2) dwanniin 2 nam |
Wy =29+ ag (x - 1) +ag (X - 1)2 -+ (X -1 )3 + veerene 8y (x ~-1 )N
] . 3/ 2 N1
Ny ~ gy = oy + oy (2= 1) a0 (35 = Bt 1) e+ (Nios)
uanntif 2 (upr—ug) = (ug— g )

= 2'32+a3 (Gx) R AT

=) [ s & 2 N"‘z "
NN eUaNIssanTaae x e X weeenie X Tﬂﬂﬂﬂﬂﬂﬂﬂ undetermined
coefficient 9yl a3 . B4 4 seennnn =0
a A 1
AR AN INAIN = 9ay

u; = ag + a;x 4 axx
e e e T
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4 - [ = iy 1 I 1o« 3
MNOURAMU  LTI0IFHGINIAY OWAANT m AIAT
. 4 o
ux = ag+ ﬂl X + azx +-o-noo-- + amx
» - ‘ » . '
FUUTEANS ag . 81 » Az ceerneee Ay WIALAENIWHURT x = 1, 2, 3, (e

LASUNUAT 1y | g+ tg s s MANUAIRINTWIBINTT  WEINER

1 A v T
NIV g + B + 8z ceererner IABINITEBNNTLR

n
" i v
delh w,  Renfmemauan s, 10 laewn D u
x=1

w | 1 E
N'JEI?_'IN FIUUVANN n BSHAUINYEY n LWﬂN_‘ﬂﬂﬂﬂHﬂiuﬂﬂiﬂu
N o T WD ) - e R 1
e 1 1 ¥ - 1
bl '?173?EI'J’lNﬁﬂ'lw?ﬂﬁﬁﬂL“ﬂ.ﬂﬁNﬁ]Sﬂﬁﬂfl
-1 , = 8 .3 , 23 . 63 . 120 . ieeen
~- 92 , 8 ,20 , 40 ., 66
8 .14, 20 ., 26 . .
X 1 | 1
(T o o e Snamomocccr U HAF19ATIN 3 AIMN
2 3
uy = ag + agx -+ agx + agx

i .

WAl x =1, 2.3 . 4 awiauacla

A O T e (1)
upy = a0v+ 2%11 + 4?.2 +8a3 :“—-'_:- 3 raranabs (2)
ug = g + 331 + 9&2 + 2-783 = 3 oI (3)

ws = ag + day  L6ag + bdag = 23 e (4)
mnauman ¢ oeasnnslagaL -
(2) - (1) ay + 3ap + 7ag
(3) = (2) ag + 52 + 195 = 6. (6)

H
i
.
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(4)=(8) oy + 7ay + 3725 = 20 i (7)
(6)~{5) 23+ 1285 = 8. (8)
(7) - (s) %2, 4+ 1883 = 14 oo (9)
{9) - (s) ag = &
ag = i Ly =
ununiiu (8) agwct - 2) /7]
wouatin (5) ap =-3 7
4

ety (1) dg e 18

2 3
Uy =3 - 3x—-2x 4+ x

Lﬂﬂuﬂnmd—dn—2n -I-n

5 “3n—JZn—2Zn +Z

= 81— 3 n+1)_2 {n{n+1) (2n+ﬂ} _]_112(11+1)2
2 6 4

n{ne) 2ng 1) + n? (n4 1)2 any

3. ’4 S

= 3n — %n(n+1) -

I
UULKHAYA
X o 1 L]
(1 ) TUUAVEHY n WAZHALINDIAY n mﬂmmm&nmﬂa‘wu
N 1.4.744,7.10+47.10.13 4 .eeue.
io01.4.74+2.5.843.68.94 ......u..
. 1.5.942.6.1043.7.11 4 suena.
: - | ol i
(2 )mmwnmmm n mmmmgnmnumaw n LU
2 :
. 3n -n

3 3
1. s
n +2n .

f. n(n+2)
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n2 (21‘1 4 3)

9. 3% - 9"

[

3(4" £ 20°) - tn®

=

() fwusmrsnenslusd

W f. Zx 1. Z:y
[ Z;‘Y : % Z_x2
3. Zy2
a1 dy woe dy Lﬁuﬁmtﬁmmu'ﬁm X .y NN7T (ﬁa dy = x -7,

dy=Y—7)

@ 2 a1 A \ |Iﬁ
’ W D de. Dod L Dodody . 2ude . Dod, Lm_ﬂ‘ﬂfﬂmumﬂ-ﬁuu 51
wlumMIVIA ey n. . 1., AL, & WA 9. 519AU  TUsTIRdernua o nsanuaTauiaty
= 1 5 .
(4) 9amuventt n WKEHALINYLY n inensedeunIYAalIY
N 4+34+304+524+80+ 114+ e
9. B4+26454+9241404+ 1934 civirrrye
& A o '
(5) FULHAINIIUD Zn (48 n LUY% natural numbers

A 1 |
. (6) owunendl n WazHALINGBY n ST LELT P TN

N 3.448.11415.20+24 31435, 444 .oivee
.01.3+44.749.134+16. 21425 . 31+ iiins

h. 1.54+2.15+43.83144.5834+5. 814

(4 2in wndes)
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MToutmet 1an

( xnterpolation )

- &
8.1 sanunmvwesmIowael lusan
N158%785 TH ARTAIER ISR NN LA 2N
v 1 o & () B
AT Muuaanelun !
At . SR, T T

uy 1 4 16 38 64 100

ad r o Y ' =] 1 o

WWINTOY x UUIZAUAIIAY w, THTIIL 09 100 WTaNITIAI0Y ue ThUL
N 1 3 A 1 ads 4 . 1 A

my x lusn 0 89 10 13un31IEauLReS1UeA (Fnterpolation) 9% W1 u, thlo

x = il

- 1 = a1 (-] T ' A *
WAL x MUNTERLAITBY uy bUTII0U (uaﬂnm 1 w38y 100) w3n
I v 1A 2 P A a 1 = 1
NMIWIAT0E 1, MUNEAD x Tug208u ('uaam"u 0 WIiaLNuNI 10) LignInensaIliian

L]
(Extrapolation) LU uy WHE x = 12

oA

wr 1 b L9 1 a s a ¢ w
Tusita013979mu mmmﬂm:tﬁmw uy LHUNIEIETY x 1DUNIRIERIDEY x
4 2
WIUU U, = &
¥ T a4 w d
seuwsanwdumedlien 1917 We x =5, uo = 25 wAXIIBNN9:
or ]
wenaasiian 1A W8 x = 12, uy, = 144
ot a £, A ] -
eesllan enasBuseiliian waeangaileamele o ux Muae
- ! 2 o e w E oa v & o
SUAUAY x  ARBIMTIUAYVINENWUTI8Y v AU x Wndniew mwdiiuiianduile g

WARATINNNHBLIBINT % . ux wiaze)
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. - I
8,2 miowmedithonetiediw (Simple interpolation)
e 1 s B - ] - 1 d &4 M - 1w )
IMT89 vy LANTHUTDRAAUNT | NUNANIDET x ( AfsunIoananniny
E =l -~y v b T -
SLUU MUV T 108EHNALAI vy = 8 +ag x UWAIATUIUNIAT ag LAT ap LRIV
] ¥ A a 1 ‘ed f y
madluginys  nuuReNMuARITe? x LINWIAITEI ux 1A

Al ] s ] a o ' a ) H
TURTONAT x COUAINATDAILNUS (3N IAANOUAN LU W ULLAN 7 FUERTIEAT

- YR U | T X
\Bgneu  @imacuiiaalin

(a1 logarithm ammanin (+) x

30597 4.4856788 0.0000142 -3

30598 4.4856930 0.0000142 -2

30599 14857072 0.0000142 -1
30600 44857214 0.0000142 0

30601 £.4857356 0.0000142 1

30602 44857408 ¢ 0.0000142 2

A0INVIMIANDEY log 30600.3
Tufitatiinmn - Jssasion 0600 Tidu o, 30601 TATU 1, v,
ATNAIAY

19 Uy Ao logar_ithm Iuimﬁ 2

9N uy = ag+a;x
o x =0, u = 14857214 wrnaaslusuataele

80 = 44857214 voorrssesseerinns (1)

o x = 1, ug = 44857356 uuna1adlugamsesls

B 7L LT — (2)
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(2)— (1) .. ap = 0.0000142
uy = 44857214 + 0.0000148 x
ABINMIMIAITEY log 30600.3 1 30600.3 1LAIINY x = &3

1.4807214 + (0.0000142) (0.3)
— 44857257

fl

Uy

- v w fapwvda W B w e 4
waunalan  waantnlansensin i sneuuggRlasenn
v o 1 Ry
07 < 1@enly 1 A8 u, 1AeUlY 0000142

(.0000142) (,3)
1

1909 u, asiiin = 4.4857214 4+ (o000142) (3)

11 bk ‘3 " L& BT

= 44857257

= & e & - w o A - I
WU EReuiYgRladinnefy  anaduwiiey w, nu x 1inAe
A o
WHINULDY

¢ 40w
8.3 myoueeilthanlasmummuananminy

. - | \ 1 Ed g “
V181995 MT vy TUINENTEY x 1ATAENIITM ATIILANATIATIILMLA 34

szilfinam
MU WU v, Ll x = 0.4 P IAalU
an (x) fastes (ue) | pomusndnendiil 1 | aowusnirendan 2
el A2
0 0 1 2
1 1 3 2
2 4 5 2
3 9 7 2
4 16 9 -
5 25 : - -
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2
vy = ag T & x+apx

o .
We x =0, u,=0 .. a o A A, P ) (1)
-
Wodx=1,u =1 ag+a;+ay = 1 i (2)
F
e x = 2 y U = 4 &0+231+ {1-82 =) A, s b . (3)
(2) - (1) ay + a9 fINan B (o)
(3) - (1) ay + Bay =3
2ay =2
ay =1
31 =0
2
U = X
. 2
x = 0.4 U = (0.4) = 0.18 AL
- d y 3
8.4 nuoumeslvinn lavlugarves Newton
- e o £ 1
gune Ll sdggansaeely
o4 w r 1 [
X wirsu | aanwenm| weanaie] aanusnmial aaaanarg
] - A a
N1 V2 N3 N 4
0 Yo Al AP A At
0 0 v] 4]
1 ug Al A® A -
1 1 1
2 IJ2 Al A2 = -
2 2
3 ug Al - - -
8
4 IJ4 — - —_— —
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= .b- 3 ar w I8 - - v 1 w X
wynlan dgganusae g lumsgiuesdoulalul do

x Uy AULANA ALANA AMINLANA ANUARATY
Co4 = o4 o
N1 Y2 w3 L
1 2 3 4
0 | up =1y A A, AN AN
1 1 2 2 3 8 4
1| uy = v+ 4, Dy + A, D+ A, | 6+ 4, -
1 2 1 Bt 2 8
2 lup=ug+2A,+ Ay | A, +20,+4, | 4424, = -
1 2 1 2 4
3 lug=ug+ 30+ 348, | &, + 34, +4,
a 8 4
+4, +3A,+ A - 2
1 2
4 “4=“0+4A0+6A0
3 4
+4A8,+ D, - - - -
¢ ar s & d. b
WU FUUTSANTIEI ug 5 vy , Vg . v LUUAIU

1

141
14241
1+34+3+1

I+44+64+4+1

-'Eauﬁumémhm Tunansenniumqudumdnw  (Binomial Theorem) 18
G+0)°, G+, G+1)?, (+1)°,

12 v
asuu 2enaagUla

i

1.2.3

1 x{xw 2 xlx—1D{x—
= ug+x -+ (].Zl)Ao—'pM.&.z%...m..
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HBad 1 ’ : } 1 . g w
qmumfﬂm Newton s Formuia for Intérpolation mnqmu LIS 1y 19

& ' 1 2 3
WENIIUA vy , x5, By 5 Dy s Dy s i

Y | t L 4 o i ol
afaun ma‘lﬂutuumm‘naanmmmmr MNP NNEINTDY 1025 Iﬂﬂq%‘ﬁ

9787 Newton
MUY NIUTAE T
101 4.6570095
102 4.6723287
103 4.6875482
104 4:7026694

4 » 1 2 3 4 v ]
WM Mg, x, Dy, Dy, A, lasasmneninelin

A 1 2 3
PUM | x Uy A A A
101 0_ 4.6570095 153192 - 997 14
102 |1 46723287 152195 — 983
103 2 46875482 151212
104 3 4.702669}

(lufinladtilaanvedals )
NNEATYIY Newton

‘((}(—-1) A +x(x-.;+2i /_\,0 e R TTOT

939N TIUIU 1025 ATIU x = 1.5

| ' i
IIMPITHEIUAT vy = 4.6570095 , A, = 0153192

2

. 3
Ag = - .0000997, &,

0000014
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Ay oy, = 46570095 + (1.5) (o153192) + L2 (_ 000997)

_ M@
+ (1.5)(.5}{-.5) (

00000
1.2.3 14)

= 4.6570095 + (1.5) (0153192) + (0.875) (- .0000997)
+ (- 0.0625) (L0000014) |

= 4.6570095 + 0.02297880 ~ 0,00003739 ~ 0.00000009

= 467993082
- -l
NTUTNEILEY 102.5 A1 = 4.67995082 fnOL
- v oW - & Y 2 Y ( — !
HBINIMMIMAIENL T8V T X(i Y 3 e 12;" 2 R (L%'ﬂm'n

- & b at L o v e B
Binomial Coefficients) \§oLI8 MM aa‘lﬁﬁrgm'lal,uum's'n‘hmu
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Teble of the binomial coefficients in Newton,s formula from x=0 to x=2

by intervals of 0.1

x(x-1) <z = D (x—2) x(x— 1D (x=2(x—3)

X 1.2 - 25 s 1.2.3.4

0 0 0 0

0.1 ~0.043 +0.0285 : ~0.0206625

0.2 ~0.08 +0.048 —0.0336

0.3 ~0.105 +0.0595 -0.0401625
- 0.4 -0.12 +0.064 ~0,04186 -

0.5 ~0.125 40,0625 ~0.0390625

0.8 -0.12 +0.056 ~0.0336

0.7 —0.103 : +0.0453 ~0.0261625

0.8 008 © 4-0.032 ' —0.0176

0.9 —0.045 1 40,0165 —0.0086625

1.0 0 0o 0

11 +0.055 ~0.0163 40.0078375

1.2 40.12 . -0.032 +0.0144

1.3 +0.195 . ~0.0435 +0.0193375

1.4 +0.28 _ ~ =0.036 +0.0224

15 40375 -0.0625 +0.0234375

1.6 +0.48 | ~0.064 +0.0224

1.7 +0.595 —0.0595 +0.0193375

1.8 +0.72 ~0.048 1 to0144

1.9 +0.855 ~0.0283 40.0078375
- | 20 +1 0 - 0




72

oW | e 1 - o X - T . w
ludeiieti g x = 1.5 e mduUIsAnima i 1ensuna & =

Lo
=1 _ o378
12
xG=06=2 0635
. 1.2.3
XOoDE=D -3 _ o 09a4a7s
1.2.3.4

- ] o e ! o
Tngerrgasiu *11:m'l.vfﬂummnﬁmumaﬁﬂmn

K 4w

TonuusHnrs
1. Given x = 3 4 5 (i 7 8
e = 3 8 15 24 33 48,

find uy where x = 5.8

2. Given x = 4 5 6 7 8

i

u, 2 10 .20 32 46,

find v, where x = 4.4
3. -ivenx = 1 2 3 4 5 6
u = 1 8 27T 64 125 218,
find ux where x = 2.2
4. Givenx =0 1 2 3 4 5 &
u =0 0 6 24 60 120 210,

find u; where x = 3.6
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o 3. Given the cubes below, find the cube of 32.4 by Newton,s interpolation

formula
Number Cube )
31 29791
32 | 32168
33 35937
34 39304
35 42875

6. Given the following values for the normal integral

e P
1.4 91924
. 15 93319
; 1.6 94520
’ ' 1.7 93543
Find the value of P by Newton 8 Interpolation formula for x/0r = 1.54,

nothing the successive approximations up to third differences. Take ug at 1.4

~ P

10 0.903610
11 0.856564
12 | o0.800136
13 0.736186

7. Find as closely as possible the value of P for 'xz = 11.7 by Newton’s

Inte;polation formula from the following 'xz table (d.f. = 17)




-
unn 9
aa

-]
A5 LNTUNA

4 ¢ U
.0 mﬂﬁuuugﬂﬂsznu (Functions of Compound Angles)
A o w | 1 a0k 15 w4
\aguuang ) yuvanueauns  Uiasivapdwigndonty ynlviiTendeds
wwsznoy (Compound Angles)
' A W e ]
WU W A+B . A-B, A-+B+Cuia A+B-C IDUAY  NHMRIY

{San7 NNUszNaY

4o a
WinTusesNsznay HRa sin (A +B) u3e cos (A +B) 138 ten (A4 B)
w“ - [P ¥ o . A
WA nu B w3w0szuennnulaen #eUU sin (A +B) UMY sin A + sin B

T ol e 1 w
LA ez cos (A~ B) szuoniu cos A—cos B liliEnTu i

A a

AU A =00, =30
. A4B= 90

sin (A+B) = sin 90" = 1

WA sin A+ sin B = sin 60" - sin 30"
=L

wmulinn sin (A +B) # sin A + sin B

Wimondatis sin 2 A # 2 sin A
Wadr tan 3 A # 3 tan A

qn3 sin (A+ B) = sinA cosB+-cos A sinB

cos A cosB=sin A sinB

It

cos (A + B)
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tan A 4+ tan B

88 (A + B) 1—tan A tanB

sin (A —B) = sinA cosB-cosA sinB

cos (A—B) = cosA cosB-+sinA sinB

tan A — tan B
tafn(A.—B) ~ 1itanAtanB
il .c' . )
IWgigns  sin (A4B) = sinA cosB+cosA sinB
cos (A + B) = cosA cosB~sinA sinB

vt
{ P
P
2, P’@
* T o R M X
s 1 st a
N v

1% oP uquﬁuuqﬂ 0 senvinuau OX Wni A wdmuagluniau 00

A B,
"o wlhyndsney POX = A+B
o4 v 4 ~  d
A UWEMING
a L] v U s
1. 1BNTA ) HHIUULIU BN T200Y (jﬂ P ) @1niduidan 2
v ol A ) [ [T - s A
w1 snlimsniduss (Tnitial line) Aoldn OX 790 M

[ 14 [ A - <
1 wui 2 anlumsndiuaisenmide (dam 0Q) e Q
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. v ¥ 4
3. ﬂ?ﬂiﬂ Q AINLFUMRIN 2 Lau

L | 14 L . . ]
n. uun 1 snlumsnindndudn ( Initial line ) i R

w oA |+ v 2+ ¥ a
1. W@un 2 amlumaainnuidusisinluge n,

i)

'JﬁWﬂ’II‘N

sin (A + B)

Az cos (A + B)

o e -
Tuusaata 107U 2

sin (A -B)

cos (A - B)

il

PM o PN 4 NM
OP Oop

PN+ QR

OP

N , QR
or T GF

PN 'PQ , QR 0Q
PQ° OP ' OO OFP

cos A sinB4sinA cosB

OM

=

OR — MR
oP

OR — NQ
CP

OR 0Q _

0Q " OFP

NQ PQ
T PQ OP

cosA cosB—sin A sinB

M _ QR-PN
OP ~ ~ opP
QR 0Qg

. —— — —

0Q " OP PQ OP

sinA cosB-~cosA sinB

cos (A + (-B) )

Q.E.D.

cos A cos (-B) —s8in A sin (—B) '(“l%ﬁ‘jmﬁﬂqﬁniu,ﬁa)

cos A coaB<4sinA sin B
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Tunsitge tan (A + B) vie tan (A~B) 11e199sunneaniug
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N sin (A+B)
cos (A + B)

= 1 HAa F Y4 - ]
Ltmn‘j:munalﬁmjmqu auanazlalagine

@000 3905297 tan (A+ B+ C)

tan (A +m)

vrunIn

M A+B+C

tanA 4+ tan(B+C)
1—tan Atan{B+ Q)

tanB 4+ tan C
1=tanB tan B

tan A 4

tanB 4 tanC
" 1—tanB @anC
tan A—tan Atan B tanCytanB-tan C
1wtanB tanC
1-tanB tanC-tanA tanB-tanA tanC
1—tan B tanC

I-tanA

tanA 4 tanB 4 tanC — tan® tan B tanC
1—tanA tanB —tanB tanC ~ tanC taUA,

180°

{l

tan (A+B+C) = tan 180 = 0

.. tanA - tanB + tanC = tanA tanB tanC Wie A +B+C = 180

+ o U -
HIndUIB NN IAM ( Funetions of Multiple Angles)

AN sin2 A

sin2A

cos2 A

2 sin A cos A
L 2tan A
1+tan?A
2 2
cos A-sin A e (1)
2
Zeos A-1 e (2)

1~2sinA o (6)

1 ~tan2A
1.+ tan®A
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2tan A

g T 1-tanA
3
sin 3 A = JsinA—4sin A
3

cosd A = 4cos A—B8cosA

Ftan A — tan®A
tan 3 A = —
i 1-3tan“A

?Eﬁqﬂﬁqm ﬁ'lin'nni:mamuqmﬁaaqnﬂ7:nauﬁﬁuumhm"q
WU sin2A = sin(A+A)
= sinA cosA JcosA sinA
= 2sinA cosA . Q.E.D.
sin3A = sin (2A+A)
= sin2A cosA+cos2A sinA

2 2
= 2sinA cos A+{1-2sin"A) sinA
2 . 2
= 2sinA (l—sinA)+(1-2sinA)sinA
= 3sinA—4sin A Q.E.D.

A [T S [
Qﬂ’ﬂu 4 ﬂﬂlﬁuﬂﬁﬂ‘ﬂ']ﬂﬂﬂwqﬂuﬂ?ﬂﬂulﬂﬂ

& & L w
waaduanay  ( Inverse Functions )

[y

0 sinﬁ:z .

T | - °
PRUCRITER 71). \Iuf sin 909N 4 Wiky A 30
Wuho 6 = 30
I o dax

s o &4 - o o o
LATIHISLIEUDINL U UU K ‘Iﬂﬂuﬂn 8 \L'JP]T”N']W{LTJu

=11
8 = si -
mn 5
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EEN o 1

-
mﬁmmumﬂﬁaqunm\;wum sin iU 3

IFuaN 30", 1507, 3907 . 510°
d Lo
Wi

=1 =1 —— X 1 L
tan~ ¥3 , cos 'x.sin %, LWAMLIENI Inverse Functions, Inverse

. ] oS u s 1
Funetion  inwwlaiinn LARINNTUINAIGALIUTUNIT Principal value, Principal value

.=11= -
793 sin "~ - ﬂﬂ&‘m 30

[ %]

Principal values 1189

r:os“1 % cos-‘l (— 713) tam':l ( 1 )
A L]

fin 80 135 45

LarteAa e elan i sin~t x lhminls ——
s X

Identities of Inverse Functions

1wtan2§
cos28 =
1+ta.n§9
1ﬁ tanfd = «cc
. 8 = tan o
-1 ‘1_“2
2 tan =
cos( cc) .1+_‘x§.
1 2
—_ G
2tan o o cos™ 5
1+
QshgI I tan” x + Ao v = | (i."i)
b l=-x¥
1ﬁtan-1x= = X = fan &

an~ y = 8 y = tan g



tan (Cf-[-b‘)_ =

tan“1 x+ tanh1 X o=

2 tan_lx =

Wz tan (tan_£+ tanh1y) =

- ] 4 . A £ =1
1790191 1 HATIUI  tan

LHS, =

- [} “' - i . ._‘1
N0UIN 2 TIHEIUIT sin

-14 ~112
cos —
5 13

§+ cos 1 12 + sin—1 L_7

80

tan o 4 tan 8
——

1 ~tan&Xrang (11n§ﬂ5)

X+7
1-xy

! (22)

=1
tan T
1=ay

-1 x4x
tan rE
_ 1

-X

-1 2x ug
2

fan
lex

i‘]’i * =

1-xv

5—tXn_13+tanH1§=n?f+-z-
pa
-15-3 17

tan St

' 4 -l ]
n7 +-§ (ﬂ_‘ﬂgl\l’ﬁ‘im tangent = 1 L10%UU general

form fig n % +%)

13 63 2
7 . ~1 16 ~1 16
= —sin == 08 —
2 1 13
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1{& o = si_n_l :1:
5
S
sin® = i 4
/ 5
» 3
it Y _
kY B cos = :
12 '
cos g = T : V2 g
208 (cr. + ,B) = ¢03% co8B — sin « sinf pr 12
= }. -4 E —i o i
5 13 5 13
L5
65
«+8 = 'cc?si_1 g
15 .
14 -112 -1 16 :
sin -+4¢ == §= — E.D.
s T EE 3
v 1o v . -] -1 3
MBENN 3 WNANUNIT tan 2xttan Bx =n¥ P
tan-12x+tan"13x = :am'_1 2x 4 3x = n?f—l—-z)l’ '
1-fx 2 4
2% 4+ 3x 3Ty
Sl = tanlnTHr=)= -1
T=6xt (a7 + 4)
2
fx -8g=1 = 0
(6x+1) (x-1) = 0
x = 1, ' Ans,
6 -

- .i " —
Mo 4 euhasn1y sin

ain-.l (1 —-x)
W cosx

. ~1
sin %

. -1 -1
x -+ sin 1-%x) =cos x
— cog x~s8in X
= oc,x:coﬁ'x.sinoc:ﬁ’l"xz

= B ,%x =sinB ,cos8 = -/i:.;é
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sin.'—1 (l-—x) = *-8
1-x = sin (oc—ﬁ)

I1-x = sin ¥ cos8 — cos x sinB
oW iy ey 2
= Jl-—-.\&2 'Jl-—xz'._x
2 2
= (1—x)—'-x
2
=hala=em
2
2% —x = 0 ’
x = 0.3 Ane.
7

L] w .
‘o, 1191797 ( Flimination ) |
ol by 2 W o w 4 PP I +~
‘Iaiuqmﬁ“lﬂmm luiunm mmfingu'lu wua lUonannsns Inadfiandvmel i
oo v . = v ow f 1 b ¢t P
uanmnm:‘lﬂwﬁmm,mmgﬂfmrmLm:ﬂ’mms’lﬂqmmn,ﬂmmmaw}m'izmnwaﬂﬁum‘lnmuﬂ
. . . ) :
SRR
WU MM 8 ANANNTS

xcos 8 = a : (1

[=n
Fammat
[
S e

veot 8 =

ﬁ]‘m(l) sec 8 =

7N (2) tan 8 =

L -

2 2
Lt sec B—tan O =

Ay 4 1y o w e & ) 4 1k Va1
aunmantalung (emn'n 3) VIUNITUEAIAINEIWU T TN x | v m‘lmuaqnum e,

mlm
k] en
I
r",“-d
=1 -]
|

= 3 da [
LwnEumslming eliminant vosumaiimuald (aums (1) « (2) )
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w 1 3 ~d e e b 1
ﬂ]ﬂU'IWI'E)"hJu UFAAIITMIAM O ATUMILVLN 9

3 4 T
MoUnNn 1 20190 8 IAENNTS

x = cot8-+tanB -----(1)
y = secf — cos® . (2)
amn (1) x = Ei%ﬁﬂ;ane
_ 14 tan?p
- tan §
RO LR T el R A Y S L Y (3)
tan 9 .
2N (2) y- 2= §ecﬁ-;$e :
_ sec?f -1
p sec @ _ _
tan8 '
sAS=UN N W/ N T . T ( i) |
(S)X(é) Xy = :;22 . :2-%2% = secf® tanB® . -—-—«CS-)
(5)><(3) xzy = se039
: secze = (xzy)“ £
(5))((4) xy2 = t'an39
2
tan29 = (sz /s
un secze-tanza = 1.
2 2f
W) PGP =
x413 y213 - x213 ;13 =1 Ans.

L qr o wr
AWHWN 2 WA 8 NANNT

<

: [ — (1)

2z cosO 4+ cos29




N

*

an (1)
wn (2)

(3')2+(4)2::‘—2+% -

¥ k4 P gopd

wn (3)  us : =

2

ANUAYT 4 cos

2

® it ol

84

sin® + sin28

9 30 1
COS == CO8 =
2 2

2 sin 3—§ cc»ag

f v

2
2 38 26

230 29
4_COS —2-

. e

2 cos g [f.i:‘c::‘c:s3 g - 3 cos 5.]
2(.‘.082 g [4 cos g‘— 3]
;-‘;+ z—z-‘lu (o)

<2 2N £ 42 2 :
GtE)(5+5-2)

A anslUaLEnINTIMSRAINNINNGT 1 Y

2190 8 W&z ¢ 9INFUNTT

2 2
asin® + b cos @
2
bsin ¢ 4+ a cos2¢

atan @

10 (1) asinze-l-bcosze =

(a - m) sinzé

2
tan B

1IN (2) bsin2<f’+acoaz¢

il

m
= n

= btan¢

m (sin 8 + cos’0)
= {m-b)cos0

m=b

a-m

= n(sin2¢+cosz¢)

co8 =~ 4dsin w—cos -
2 % 2

---------

ooooooooo

.........

(4)

()

(e)

Ans.

(1)

. (2)

(3)
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" coshA cosB ¢ cosB cosC  cosC cosA

=3

85

(b - n) sin ¢ = (n - a) cos ¢

o ¢ = 22
30 (3) St @ = b tan §
2 /m-b 2 fn=a
2 (2) =6 (2

5 (bm—hz—mn+hn) = b2 (an—az—mn-{-am) '

mab (a 3 b) + neb (aﬁb) = mn (32— bz)

mab ~+ nab = mn(a—i—b)
1-]--1— - axb

n m ab

1 1 1
ke P
n m a b

. 4 o =
WULKRNRAUNK 91

Prove that
. L J?—’r“l
, sin 15 = cos 1d = —
J2
. . 43t
sin 1 = cos 70 = ——
ad 2

cos (A e B) co8 (A - B) = coszA - sinzB

sin{(A+B) sin (A=B) = cos B~cos A

cos (A + B) 4 sin (A - B) = (cosA + sinA) (cosBT— s'mB)

sin (A-B) sin (B-C) sin (C-A) _ 0

1 4 tanA

tan (45°+A) =

Ans.



10.

11

13,

14.

I

(45°-A) =

1 —tanA

14tanA

Express cot (A +B+4 C) in terms of cotA, coiB cotC

Prove that cos 4 <€ cos oc — sin 4 & sin % cos 3 ° ¢0s8 2 o - sin 3 o 5in 2 e

sin2 A
licos2 A

sin A =

tan (45°+ A) + tan (45— A) = 2sec2A

cos®A-cos3A

= tan A

sin®A +sin3 A

1 - 2sn (4.3.—-)

86

- =3
cos A sin A
sin2 A cos A A
. = tan -
T4cos2A 1icosA 2 ¢

d s ~
LuHNRUnn 9.2

Prove the following statements

-1

t:m_q‘l1 —tan "1 = i‘.an_1

-14 115 _
==

cot - =—cot
3

g 1d
5

t:m_'1 ! + tan
2

tan-l ! + tan
7
=11

2 tan 3 -+ tan

]6—3+2t

1
g

-1

1
- 2 tan
7-1-

1
5

!
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Solve the aquations

8. sin"'x~cos lxsin” (3 x - 2)

-1x-1 -1x+1 7
9, 1 — % o
an x~2+ an o R
. ’
10. cothL 1.+tan 1T2§..+4130
X ¥4l 3

di - o
LUBHINALNN 9.3

Eliminate 8 between the equations
1. cos@-+sind=a
cos28=hb
2 x=sinb-+cosd
y=t§n6+cot6
3 x=tan29(atan9—x)
y:secze (y—asec&)
4. xcos9 ~vysinP—=acos29
x8in@ -+ ycos@=asin20

If cos (a -3 9) =m c0339

A

and sin (a -3 6) = msin39
show that mz-}- mceosa=2
Eliminate  and ¢ from the equations;
6. tan®-+tan ¢ =x
cotB+4cotd =7

9t ¢ =2
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88

asin29+bc0329=ac0321> -l-béinz‘P =1
atan8 =btan ¢ _

csiné =atan(9+4’)

asin ¢ = hsin®

cosB-—cos $ = 32m

I't tan(§+2) _a4b
tan{f—a) a-b

and acos2a+bhcos268 = ¢
2 2 2
show that a +c-—2accos2a=b
If tan@4tan =2
cot®@-tcot ¢ =1
80— ¢ =a
2 2
show that ab (ab—4)=(a+b) tan a
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Determinants
' =
101 L1 ALAEWLN M IINNENNT agx + byy + cp =0 WAL apx + byy 4 ¢ = 0 13102
w1980 x Wor v 18

x il ¥ : 1

b1C2—C1b2 C1éy—1217a albz—-blsz

Thofidauiin - aby ~byag 0

o a o albl
WINLIIILLDUU  ajby — brap 1UU |ﬂ21*2|

“ o . ] - rod . o
mmﬂ.uﬁzmnw L9NIENIRUU determinant VN order 2

w b dy v = » o
asuunanlaiervsdsuiau

iRl —y 14 1
braa]  faia lalbl
bgca 2g g agba | -

8 1 ] - Ay e j 4 -

LWUN ﬂ?uﬂﬂiﬂﬂﬂ?ﬂﬂﬂﬂ‘ﬂ1.Fm'|ﬂn'ﬁLf!']l»m'}ﬂﬂﬂﬂﬂﬂﬂx'pm'm'm

a; by cf
ag by c¢p
a; b
WA > P
ay by
E ai bz - bl Ay
- 14 -
JuoMa 2 Uy A ay ap WE by by

WOZUOINEW 2 DD AE ay by WAL ap by

o | (| e [ oo ow
vann 1 11181 A IHUseULUaIn I IS LNV IUDYU
' ay as a; b
T 1 1 F1
by by . g by

» B e "1 -1 v e v dgw e Eav 1 .
suunnag 4 agluiunldsunvenls 0l¥nuondlagunu
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o 4 e v o 4 o
AN 2 ORL0IUBUTDI A ARIUNINARUYINU  LATEINLEDY A L atule

) ag by ag by
LIU = aghy — bya; = —
ar bl ag b2

o 4 - ] w 1 -]
HANN 8 OW0IUERIRY A 2 UDAVUAUAU  A1Y8T A muqnj

' a]_ bl
LY = 8 bl — 8 bl =40
a3 by ;

ar 4 w o 3 i PP YT I
wann 4 mqmnnnﬂuumuﬂuﬂm A Ut k wanlasune k A

0 a3 bl al b]
LT = a3 kbz s bl ka2 =k x
l-:a2 kbz an bz
v B 63 27 7 3 1 3
AU T o1 == OO TS
A5 16 35 16 |- 5 16

=63 (16-15) = 03

o 4 ' a; + xy by 4+ ¥
HOAN 5 W0 determinant aq‘l‘ugﬂ A 1 i

ag by
o - -
LeuaneenlmIUKALINTEY determinant 2 BU  AA

a3 by X1 1
Wy
az b2 a__2 b2 ],)2'
Witz (ag +x%,) by — (by +v1) 2 = (ﬂlﬂ,-blﬂg) + (xgb ~ vaag)

© v o > o &
winwIvany 4 a7laaae 19l

ag + ka, by + kby |
ap by
_ = by - ay bo
ay by az by
_|a by |
ag by

A ol Ao a 1 t
TUUUHANEALIUNITIFNIA198Y determinant
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. v d o | 103 259
A0 1 miaen A =S|
| 38 s3
" 103 {3x33) 250—(3x83)
I 33 83
1 10 X1 10
~ |33 oss| T |ss-(sx4) 83-(8x10)
3_” }4a . :
110
e | =12 -10 =2
1 3 :
v 1 A el | 560 170
AIDEIN 2 WA A =
, 387 117
- 56 17 56 — (3x17)
A =10 x 9 % =90 x
43 13 13 ~ (3x13)
5 17 54 17-13
=90 x |- =90 x
, 4 18 4 . 13
| Y - |
= 90 x =90 (13-16) = — 270
113 ,
¥ '
Tove 1. wimaoy
' L |1 1 2. o 2
S . : s 7
R 4 |45 a7
- 170" 60 : 45 17
5. |28 29 6. |21 38
/ — .
~ 30 31 |28 45
7. |19 89 8, {203 305
~ . -
23 48 | 99, 152




22
9. 1931 1932 | : 10. { a h
[
1933 1984 b
' [ s b 12. |x+yv x+2
33 'b3 ' I B x - 2y
13. 32 - b2 (a—b)2 4, |px + 9z py + 2 )
L az—l-ab a\b_—-]i’2 _ : rx -+ sz TY + 82 !
’ ’ A Wi 'ﬂ‘J H
. _oeadunindiug # snaellu
'} F
) x4y +1=0 Gif ax — ey -5=0
(i) 2x 5y +3=0 (iv) 3x 4 a4y =T =0

1 () o (u) 2.
5. (1) nyw (i) % .
| 5. (i) au (iv) K

: "0 ~
102 WINTNGNNIT 3 0URD

(i) nu Gisi) ,
() nu ()
() 7 ()

Ny

111

alx + bl}" + 01 — 0, 323{ + 1)2'.\;' + (32 =] 0., 33!g+113)‘+03“‘*-0"'
o ) 'S o
TINAT x UWOS 3 WNHIARIGINANDAT

1799517901789 x U2 ¥ ANGadHTITNaln
x . 1 -y 1
——— TS el ———
. bz g 32 Cz 32 I’2
b3 C3 a3 Cg a3 bs
w e gt :
TAERTBUNRT  aghy — hoag o O L (. \
w 1 ] Tyt h
N1 azhg ~ bpag = 0 111931 x a2 y unwnddndunslula

vyt | < o8t . 9 o of
WH"LQHWQW 2 = ? = 2 ‘ﬁﬂ@:ﬂ{lﬂleﬂ'lTﬁﬂ\!@ﬂﬂ?fﬁﬂi‘lﬂﬂﬁ“ﬂ??r
. A3 Bt €3 i

s  af L r
auLatanNg
ATEOY x UG ¥ 'H"Iﬂllﬂ'll‘luﬁﬁﬂ’]ﬂl?ﬂ l?'l"iﬂﬂ
L az €2 ay b
al — bl -01 —d
b3 o3 ag o3 |. #3 b3
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83 by ¢
- - o : ’ .
TATINATUULWTY | ap bz ¢ | = O
83 by ¢z
v o 3 iy
T MFRARGUTRILNRDINILAZLNINDY - wanas 3 P‘IG'N@ 1?1 doterminant
w o i
V. order 3
31 1}1 Cl. i “_ . ] i'

e o

w I . !
AINULTINE IAAIRINAANINTOY A= | ap Ty oy

ag Dby g | o
I od a0 ' : "
QIABAAATEINAN
by ¢z ay Cz | az by
D=y =] + o
b3 Cg ag Cg 33 b3

= ay (‘!)2(‘.3 - chS) — 1}1 .(32('.3 - 0233) + ('.1 (a2113 - 15233)

. -~ -} Tyt rs
wints1annomaulvnye

’ A=a (bzes —vgez) — 2 (b1°3 ~bger) + ag (hyeg ~bzey)
= a — az ‘ 3
cz 03 Cl 03 cl Co
& .

01 °z 03

(9 4 w .
AdR 1 AnAuIHeRT 1 mfﬂmnu determinant -order 2 n'ltﬁ"lﬂﬂu order 3 ma

L . 1 - . - 13
A1789 A assm s aTaun Lunand memmwmﬂﬂ m -

' v ¥ 1 L7 = T . y
_Q'I‘W:U'I"J f]duuﬁﬂullﬁﬂ{lﬁﬂ lwF_NLlm‘}'iﬁﬁilﬂmflﬂﬂ'iﬂ'ﬂﬂﬂﬂ'lftlﬁﬁﬂﬂ

ri_w.qﬁ
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b «A ¥ - W v o v o .
niLnouaN (mﬂumm) §0InIgndaLnnN  IATOMNILZEY A &3
- o i
sl - .
Aty |7 5 3 oo
' 010 ]| =—=1%53
. 58 2 5 8 2

\g ;(—1)(7x2+3x§)=—1

. vanh 3 ook (WTIuaoRt) 283 A 2 unawiounkAIaey A Dugay

N
A9t LT 17 9 17
’ A= 92 9|l=—]|92 9
' 15 4 15 13 ¢ 15 \
. oo v B Loa
Tnunannges AIE A = — A WHAD A =0

’ v 4 - ' o * o By ’ w Mgt v o|a -
¥ ﬂ“ 4 mgmqﬂm‘lmlmuﬂu (“TﬂllﬂQmQ) 909 A ANY k Nﬂﬂ‘lﬂTuﬂﬂ kA

‘#3081 56 9 0| 7 9 0
|24 15 18] =8 x| 3 15 18
S16 T 5 2 7 5
7 9 0
) =24 x|1 5 &
a 7 5
_ ¢ ~ ayptxy bty o tn
Rl dot.arn;inant'ﬂg‘luzﬂ 8y b2 . e
F 1 & ag by 3

. u_-d'. R
ATSLENDONIAILINNALONTOY determinant

at ad .
t030uAn S1by e X1 V1 %

8z bz ¢p uas an bg. €s

ag by c3 © )83 b3 cg
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AU (i) A = 1 1 1
10 6 9
T g L K
it 1 01 1 .
A =|10-66 9| =|426 o
12-7 7 11 5 7 11
0 1-1 1 0, 01
A
= 4 6-1 9 = 4 -3 9
5 7-11 11 5 -4 11
, AACN ; SR 8.
—A—é—(——#}?\—,i;;):-l R
- 4_(....4_.) ;’(_3))(5_ = —16+4i5 = -1
% 12 17
(i) A= 5 4 6
9 7 11
|- (3x5) 12-(3%x4) 17-(3x6)
A = 5 4 6
9 7 11
1 0 -1
= 5 4 6
9 7 11
1 0 ~-14+1 1 0 o0
= 5 4 645 = |35 4 1
9 7 1149 9 7 20

= 4x20-11%x7=3



Tant 1.

WIAT0 4

o

11.

13.

I

o

20
18
15

| o [=r1

=

240
225
198

W

-1

- 30

217
13

11
10

e

219
198
181

10.

12.

14,

16.

1
-1
~1

13

29
24
192

-1

o

- L2

= S, ]

o

38
32
26

-1

-1

11

13

10

40
34
28
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17. a  h g 18. 1 a =b
h b { —-a 1 ¢
g f ¢ b - 1
19, 1 a b+ ¢
1 b ate
1 ¢ a+b
2 2 2 2 2 2
20, x +v +1 x +2y +3 x + 3y +4
2 2 2
vy +2 2y +6 3y +38
2 2 2
vy +1 2y +3 3y + 4
1 (1) Aguid x—2 2 8
2 x-5 1 =0
3 6 -6

YNENAIEMIL » wasldw

v, ap+bg ar-bs v d
(2) 1dou ImiiunauInyes determinant
ecp+dqg or+ds
L2 r T P owr a b p q
4 8% waslvNgInI  amny X
B c d r s
2 2
o1 be be +be
a r - 2 2
- (3) Fiuiwd 1 ca ca +ca
2 2
ab .+ ab

1 ab

o [
10.3 L1I@1ONLAMASIDE2 determinant 1AH}E Remainaer Theorem

1 1 1
wu A = a b ¢

3 1 .1

a b c

v » | f v O
ALITY a=b WO 2 LLmLLmﬂ:m‘muWﬂ‘tﬂ H, =0
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t o
maazun (a—b ) uudnneizes A
[ e - | ¥
Timandionin (b-c) uae (c—a) fiuurmnss WINTINM A 89N
walo  w a T w voo ow o i g ol ' i

\VENNNNTHEEAR  MAMINNUNIAIVUL LINIININ AN degree §  UA (a- b) (b - c)

- [ w . v b
(c—a) 1 degree \IEN  WASGNIEEY a, b, ¢, AW oyclic A HAMMIAY 6

id a a ! 1 d wdy 12
unmsinudedtenlugl k (a + b+ c) Too k JuMnldil a via b vie

.-.k(a— (b—-c)(a—c)(a+b+c)
WA T u T An 909 beo 1313glH k = 1 :

b . a Y- ] A
WIBIDINRNILAITAESINR AR

1 1 1 0 0 1
a h e = a~b b-c ¢
3 3 3 3 3 3
a b c a-b b—-¢c ¢
0 0 1

]

(a-b)(b—c) 1

2
a2+ab+b b2+bc-l-c2 c

—
w O

= (a-b) (boc){brbedc —a —ab=b").

(a—b (b'—c)(c—a)(aﬂ-.b-}-c)

il
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In how many ways can a boy and a girl be chosen from 6 Loys and 9 girls? g?
In how many ways can 3'different ptizes be awarded to 10 boys, if any boy may win
them all?

In how many ways can a first, sccond and third ptize be awarded in a class of 10 Loys?
In a certain manufacturing plant, the Arst eperation can be done oa ahy one of five
machines, the second on only one machine, the third on any oae of six machines, and
the fourth on either t;f two machines. Over how many routes can the raw material
be processed? o _
There are 8 candidates for a Classical, 7 for a Mathematical, and 4 for a Natural Science

Scholarsh'p.  In how many ways can the Scholarships be awarded P

Find the values of 3Py ; 25Pg.

Find the valves of |6 ; —*Z ; W
Express in factorials :

(i} 10x 9 x8; (ii) 10x 11 x 12 x 13;

(i) n(an-1) (n-2); {iv) n(n+1) (n+2) (n+3);

(v} n(n®-1) (@®-4)(2®-9); (vi) a(a+1) (@+2) (4 3Dnlnsr)
How many different atrangcrﬁents can be made by taking 5 of the letters of the word
Equation ? '

If four times the number of permutations of o things 3 toggther is equal to five times

the number of permutations of n—1 things 3 together, find 1n.

In how many orders can the “lettess of the word freason be arranged? How many
atrangements begin with £? How many begin with t and end with n? '
In how many ways can 8 boys be arranged in a row? In how m;ny of ‘thcsc ways
do 2 particular boys ocup';r end places? .

In how many ways can 6 people be arranged at a round table o that 2 particular people
sit together?

What is the total number of positive {a) odd integers of five different digits, (b) even
integers of three different digits, which can be formed from the digits 1, 2, 3, 4, 5, 6,

and 72 _ : -
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15. (a) If =P, = 7.%P3,find x;
(b) If oy - 12. %P, , find n;
(c) Ife4+1Ppqs = 15%P,, find n.
16. Find the values of 24C, ; 19Cy, . g
17, (2} If™Cq :7Cy = 44:3; find ny -
s(b) IfnCyy = "Cg ; find 2Cyq, 22C, .
‘Cé\ On how many arrangements can be made out of the lotters of the word draught the
voénla never being separated ?
19,  Qut of the letters A, B, C, p, q, r how many arraﬁgcments can be made (i) begianing
with a capital, i) begifning and ending with a capital ‘
20. In how many ways can a committce of 4 men and 3 ladies be forined from 10 men

and 8 ladies ?

@ What is the greatest number of points of gtrg:gection of (i) 12 straight lines,
(ii) 9 circles, (iii) 6 straight lines and 5 circles ?

22. 'The tennis squad of University A consists of twelve playecs and that of University B
of cight players. Find the number of double matches that can be arranged between
the two squads. s

23. How many distinct bridge hands (13 cards from a deck of 52) Contain exactly six
clubs P

24. In how many ways can the letters of the word YOWBIS be arranged, if the letters 0,8 caa
only TGP odd Jplaccs ?

25. Out of 25 consonants “and 5 vowels how many words can be formed cach consisting
of 2 consonants and 3 vowels? _

26. In a library there are 20 Latin and 6 Greek boeks ; in how many ways can a group of
5 consisting of 3 Latisi and 2 Greek books be placed on 2 shelf?

27, In how many ways can 4 Latin and 1 English book be placed on a shelf so that the
English book is always in the middle, the selection being made from 7 Latin and 3
English books ?

28, In how many ways can 4 red counters, 4 white counters and 1 black counters be
atranged in a tow ?

29. Tn how many orders can 8§ stories be arranged in a book if neither the longest nor

the shortest first? In how many of these ways does the longest come last ?
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31,
32,
33
M,
35.
36.
37

38,

39.

40,
4t

42,
43,

44,

45,
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In how many ways& 5 men and 2 ladies be arranged at a round table if the two
ladies (i) sit together, (ii) are separated?

In how many ways can 5 different Latin books, 4 different Greek books, 3 different
French books be arranged on a shelf so that the books in each language come togther?
In how many ways can 6 ladies and 6 gentlemen be arranged at a round table, if two
particular ladies must not sit next to one particular man, all the men being separated ?
Find the number of arrangements that can be made out of the letters of the words
(i) tndependence; (ii) superstitious; (i) Institutious. :

A room is to be ciccorated with fourteen flags; if 2 of them are blue, 3 red, 2 white,
3 green, 2 yellow, and 2 purple, in how masy ways can they be hung ?

How many numbers greater than a million can be formed with the di gits 2,3,0,3,4,2,37
I have counters of n different colours, red, white, blue, . oue.u, in how many ways can
I make an atrangement consisting of r counters, supposing that there are at least r of
each different colou;? :

In how many ways can five things be divided between two persons?

A letter lock consists of three rings each marked with fifteen different letters; find in
how many ways it is possible to make an unsuccessful attempt to open the lock,

A library has & copies of one book, b copies of each of two books, ¢ copies of cach of
three books, and single copies of d books. In how many ways can these books be
distributed, if all are out at once ?

How many numbers less than 10000 can be made with the eight digits ‘], 2,304,
5, 6, 7 (digits may be repeated) '

In how many ways can 7 person form a ring? In how many ways can 7 Englishmen
and 7 Americans sit down at a round table, no two Ameticans being together ? \
Find the number of different ways of dividing ma things into n equal groups.

How many signals can be made by hoisting 4 flags of different colours one above the
other, when any numbet of them may be hoisted at once ? How many with 5 flags?
There are p points in a plane, no three of which are in the same straight line with the
exception of p, which are all in the same strai ght line; find the number (i) of straight
lines  (ii) of triangles which result from joining them.

There are n different books, and p copies of each; find the number of ways in which a

selection can be made from them.
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46,

47,

48,

49,

30,

31,

© 52
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13.

186.
19.
22.
25.
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Find the number of selections and of arrangements that can be made by taking 4 letters
from the word Expression.

Find the sum of all numbers greater than 10000 fofmed by using the digits 1, 3,5,7,9,
no digit being repeated in any number.

If of p + q + r things p be alike, and p are alike, and thc rest different; find the total
number of combinations.

How many whole numbers are factors of 29, 3%. 52. 7. 11, not counting 1 ot the number
itself 2 y

Two similar dice with faces numbered 1 10 6 ate thrown. How many diflerent
(i) throws (ii) totals are possible ?

What is the greatest number of points of intersection made by m straight lines and n
citcles?

From 4 officers and 8 privates, in how many ways can 6 be chosen (i) to include

exactly one officer, (i) to include at least one officer ?

AL
54 2. 1000 3. 720
60 5. 224 6. 403206375600
|10 |13 |

720210 56 8. (i) S (i) 55 () -,I%

3 inad ln S —
(iv) ‘[—i:_i ; (v """'";_; ; = 9. 6720
18 11. 5040:720:120 /12 103201440
48 14. (a) 1440:(b)90 15. (a)15:(b)
10626 ; 11628 17. (a) 6: (b) 1140:231 18. 1440
G )seo: (i) 114 20. 11760 a1. (i)e6: (i) 72 (iit) 93
1848 23, 20393687892 24, 144

360000 26. 2052000 25, 2520
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41.
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52

.

630 29.
103680 32.
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30240 ; 4320
34560

(i) 129729600 ; (iii) 3326400

360 36.
3374 39,
791 ; 2628800 49,

(1) Rl _ a0

2

(p-1)" -1 a1,

(p+1) (a+1) 2 -1 20,

T

s0. (i)240; (i) 180
33. (i) 1663200
34 151351200

n 37. 30
a+2didcrd 40, 4095
T2 (b7 ([c P
A 43, 64:395
(Ja)rla
(..).p(p—l)(p-Z) q(q-) (q-2)
1 -
6 3
113 ;2190 47. 6666655
418 50. (i) 21; (i) i

%m (m-—l) + n (2m+n-—l) wie (m+n) (m-i-n——l) -%m (m—l)

(i) 224 ; (i) 896
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In a single throw with two dice find the probability of throwing (a) five; (b)) six.

From a pack of 52 cards two are drawn at random; find the chance that one is a jack

and the other a queen,

A bag contains 5 white, 7 black, and 4 red balls: find the probability that three balls

drawn at random are all white.

If four coins are tossed, find the chance that there should be ewo heads and two tails.
Out of a group of ten girls, three have blue eyes. I two of the gitls are selected at
tandom, what is the probability that both will have blue eyes?

Eight light bulbs are to be chosen from cleven which are on hand and are to be
connected in series; that is, none will light unless ali do.  If two of the eleven bulbs

are burned out, what is the probability that those chosen will not light ®

The letters of the word Probability are written on cards, one letter to 2 cards  The
catds are shuffld and laid face up one after another.  What is the probability that
they spell probability ?

If four hards of thirteen cards each are dealt from a deck of fifty—two cards, what is
the probability that tkere will be thirteen hearts in one hand ?

Three cards are drawn at random from an ordinary pack: finds the chance that they

will consist of a jack, a queen, and a king,

At a time of a certain matriage, the probabilities that the man and the woman will live

fifty more years are 0.352 and 0.500, respectively.  (a) What is the probability that
both will be alive fifty years later 7  (b) If the probability that the marriage will not
be dissolved is 0.846, what is the probabilily that thcy will have a fftieth wedding

anniversary ©

If four throws of a die are made in succcssion', find the probability that (2} the first
two throws will cach result in a six but the other two will not; (b) exactly two

sixes will appear; (u) two conseccutive sixes, and no other sixes, will appear.

Four persons each draw a card from an ordinary pack: find thejchance {1) that a card is

of each suit, {2) that no two cards are of equal value.
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Find the chafice of throwing six with a single die at least once in five trials,

Int three throws with a pair of dice, find the probability of throwing doublets at least
once,

If 4 whole numbers taken at random are multiplied topether show that the chance

that the last digit in the product is 1, 3, 7, or 9 is 51:5

If 8 coins are tossed, what is the chance that one and oaly onie will turn up head ?

A, B, G, in order cut a pack of cards, replacing them after each cut, on condition that

the first who cuts a spade shall win a prize: find their respective chances.

A is one of 6 hotses entered for a race, and is to be ridden by one of two jockeys B

‘and €.~ Itis 2 to 1 that B rides A in which case all the horses are equaily likely to

win; if C rides A, his chance is trebled: what is the probability of his winning ?

In a certain game A’s skill is to B’s as 3 to 2: find the chance of A winning 3 games

at least out of 5.

A coin whose faces are marked 2, 3 is thrown 5 times: what is the chance of obtaining

a total of 127
Find the probability of throwing 10 exactly in one throw with 3 dice,

In five throws with a single die what is the chance of throwing (i) exactly, three aces

{ii) at least three aces,

In 2 plane crash it was reported that thiee person out of the total of twenty passengers
were injured. ‘Three newspapermen were in this plane. What is the probability that

the theee reported injured were the newspapermen ?

Six persons seat themselves at a round table, What is the probability that two given

persons are adjacent ?

Four letters are chosen at random from the word MISSISSIPP], Determine the proba-

" bility that  (a} at least three I's are chosen, (b} at most two consonants are chosen.

What is the probability of getting at least one 11 in 3 throws with a pair of dice?

In ten tosses of a coin, what is the probability of getting not less than 3 heads and not

meore than 6 heads?



151

APOY
1. ;1)-: (b)3—56 2. 66% 3. 516 1 g
5. 715 6. i_g 1. @6’6 8. 3%:;
9. = 10 {a) 0176 (b) 0.49 11. (a) == : (b) > (¢ )4%
97 '
12. (o) 2= () 22 -‘;12—?% 14— 5. =
15, g: %-3: 32,; 17. 153 18. %% 19. %
20. % 21. (i )3182358 (i 3253“3 22. ﬁ 23. %
2¢. (a 330 (b )31 25.598—1392 26. %



=
unn 13

- =%
nquguwnqum ( Binomial Theorem )

<4 oy o o % e o *’: o o 2
131, MOEQUAMINETHT LIS NN LU U IUANLIN
- 2 ERL
WITIOL (X+a1) (X+az) = X +a1x+azx+ 8.1 ag ‘i]:m‘ll.’ﬂl’rmfjm
ki . & A o 9 &
L (x + a; ) (x +ap) LUINKALRAIAVBN NV I TN IUNANATBIB1HT 2 67 ) UL
L W & i 4w 6w - &
NNUHANBTUU WA NIIVINULAALARINGD  UAZNEIANINAINNEID99 = 91090 LNBaLAD
921
2
(xbar) Gibay) = + GFR) x4+ aye,
. LI 1w & 4 o
Twiuaufeny ('x + al) (x +ap) (x + ag) LM URBLINTB R NOUVIRDFI LU UeR

& ar & i & s . e ly &
ANMIBIENYT 3 A7 TAUIABNINUAMAINIEIN Umaedas 1 63 warsamonlngls

(s+a) (xay) (x4ag) = X3I+ (apt oy +as)  + (agm +

,
8p83 + 2381 ) x + agageg
T wsadonu
(xtag) (x+ep) (xtag) (xbag) =x"+ (o) Fagtastag ) s
+ (agay + w35 + nyag + ay03 + aya + a39,) X + (agagag + agagng +

84334 + a2a3a4) x -+ ajagaga,
A -l ol
WItB 1 ALUL LU

(x+a) (x+ ) (x +ag) (x + a4):=‘<4+S11‘13‘*‘%!{24'533*
+S4-



153
A .
Twde sy = WALINIOY a5, 8y ag, a4
. ; E -
s; = HALINIBINGANTEY ay, az, ag. a4 Tamanninasme 2 A2

' v R,
gg = HOUINTBWAANIDY &y, 8y, ag. ay IACLLTEMNATGL 3 A1)
!: L :
54 = HARWIDI ay, 2z, a3, a4 M4 a1

I N 'S i - [
L Aaudnaes it o urmaed szdoulan

(x4a) (e Gtag)eenrta) = 4@ " 7Ms
xn—2+83 xﬂ"3+.........+sn_.1 X+ 8y .
Luila s = wWAUINYAI n LYEN iR al+a2+33+....l...‘.an

s, = HAUINUEI "Cp BN BB ayep+ agag  ayagF e Fan—1 8

| w e a ] - a 4 tF
(Lmnmnmunnmﬂnﬂ‘maz 2 FIINEITOY n ﬂﬂ’ﬁ\ﬂ&l‘mﬂumﬂ)

’ -
s3 = HALINIAY 1Cq tmay f_’:EI ajagag + ajagay + . ag 2 8n1 B9
!
- v £ v 2
FMUTT 8y = ap = 8 = e g = 2 L3TRE1A
n
(x-l-al) (x+a3) (a-l—as) (x-l— an) = (x-!—a)
uas s = a+a+at e 010 M0 = na Win °Cpa
2 2 2 ' ’ 2
s = a +a +a +Fon i an LV == an 8

a 3.3, _
a 48 Fa 4. 03 'Cg i08N ="Cg 2

n

53

LTTEYY)

o

A4 o 3 - o +
WU n TatMaTSIwIwmaY  acla

(x+ a)n = x" -F@@-I—:Cg X2 a2 +Cq 3 aa F e

iy

aTuu



154

w3 (x +a)n =x+ n(’__, —tul—) a n—~(-'1—?—1-)(—nz) a3 +....

|3
x a4t

n {n--1) (n 2h n—-r+1
[r

5 A 1 0 - Lo wadd e o " :
Qﬂ'julﬁﬂﬂ'ﬂ Wi Uﬂﬂ UING1ITY ﬂ?ﬂ?ﬂﬂ‘l’ll.uum?ﬁl‘]u’.l ANUIN LAz UWIU

(Expréssion) 91758L38n07) Eﬁﬂi:mﬁ (Expansion) %84 (x + a)n
% i 3 o A - L% g. F ai .g] o
ﬂmﬁ’JUﬂTﬂQEﬂﬂﬁVﬂ‘lU"ﬂﬂﬁﬂ?u]u ( Binomial expansion ) TINTULOVY MBI ININY

d
ayuIn

naA & - ]
1. junszavees (x +a)" i nt1 e ussmennal oo ¢ + 1 4

wny "C, x_“'”@ CH- LD

d v w B a . e
WBEA -+ L WUNNEssnnt °C, _ < 2" 77 Taud "C, = "Co,

» of | o v t n n
2. Un L‘l.ml,ﬂ‘ﬂﬁ AVONNAIE 1 ey MbA Tasunum r = E'lu

f"‘n..
B non
x " a mwnrm Cn A4S
P
w ol i a *~ 1 [ f—1 n+1._'..-
1 n LLULAYA  wimaunany 2 wila leeuvual  fae 125 vy
. miop el ol |
b w4 . 2 2. 2T 7z e
AWAIRY  TANINY "Crq x 2 Uz "Coy1 x . a 7 A

2 2 l

v o ow s ' - T
3. DESUATIUN x AU & WBILMUAY & = 1 acld

(145 = 147, 240, & s 47, & s o
= 1+ +ml‘l:“)' 2+ ------ n(n—l)(ﬂ—z) (n_r+1}
2 I
+ LN ) + xn

4 Gudon a i —a 915 |
(x - a)n =x 4 nCI xn'"'?.- (-_—- a?) 4 nC@ e (— 3)2_ S RTT

ACr T (-—- a‘)r + i F (-—- a)n

- e,

And



I P S PR

T ol s 5 et . A Ty AR 8 e A M R s s = AT R,
PR

155 -
bs 4 __nCI <Pl +an n—2 e + (_. 1) nC,— LT T
S (- 1)“ ¥
wie (x—a) = x" = nx" Ia-l-n(l“z"l) G

R Mbmﬁaﬁwmfw;+;m+¢aum
T

f:iiﬂnﬁ 1 fﬂan‘mnﬂﬁ(x:}-y) o %;; _ w}:‘;ﬂ; 4
IEMm (x+y) =« + Clx\_}:j-l— Cax’y + Cax w4+ Cix Y
+ C5xy +y : |
= <& +hxy+l5x S +20xy + 1%y o+
Bxy +y
metan 2 s (a— 2x)
I (a-2x) = & ~ 72 (2x)+76 2 (2x) -
| '7'2 i o (20" # v = (20)]
7

= o -7a (2x) +ata () - 854" ()
354 (2}()4—21&2 "x) +7a(2x) = ()
= & —lda x+84a x — 2800 = 5602 x — 672 %
| + 4d8ax — 128%.
metwn 3 wwiaies (a4 '\/?——_1)? + (a - '\/az_—lj7
(HVE ) = a (W) + 228 (V) +
L S N Vo
o VFTY = onf (ETD 4 E (VI -
765, 4(\/3- ) 4o (V& 1)

1.2.3.




156
(a+'\/2-1)+(a-—'\/a—1) {a +7—6a5(‘\/az__—1—52+
7.6.54 3 (\/T i 7.6.5.4.3.2 (.\/ 2 1)}

1234 123456

2 {a +21a .(a '—-1)-|-35a (a —1) + 7a (a —1)}

6 4 2Py
_2a(64a ~ 112a +56a —7)
v ot 4 P WVRRNE

MIVUNN 4 WNANBNY § 999 (a+2x )

40 - 17 1r 3.4

Mt wen s = Cpa’* (2x)

13 12
i 17.16.15.14 24 16AR" e
1.2.3.4 '

- 38080 2" x

MOt 5 AvunoNT 14 963 (3-0)"

I NN 14 = 15013 (3)2 (-a)"°
= ¢, x (—99. |
.-- « 345 a

v 1 4 v o &£ 16 10
ML 6 WENUILENS x  1IRITNGLY (x—2x

“4 o 2 10 2710 10 w -3 d g va v oa
I (x ~2x)" = () -5) (Radasa  eanuivelindin = Uiisins
a4 ' - o o 2210

eI T n N AMIRNI0IMATIe x Amsns ) e ()

it 20 10 } o 15 & o el
i x  poynunenlugunssneses (1 —% QTULVBNNI x. ROLVENNI

4
<72 w0 & mn1snseng (1--) Famiu o, (—3 = 10987, 16
1234 =
3360
. xt
v B . a X 18 2 10
A duUszivites x  mnnsaszaw (x —2x) = 3360,



157

v 1o dy 1a - ' 518
MIvUNN 7 wwwnesn LUl x 1833UnI 9 10v88 (3x - -5)
. ] X
4w & ) - 8 A" 4 ae o
1M mawilieessnsesn e ¢t (328 (-2 felitaines x
¥ 33

LNy (sl— ) - (31) = 8-4r. |
asinon il x wimr = 2 (fe 8-4r = 0)
wufe el x = ¢ (3x)%2 (- 5-5)2

B 2
= i}

i
=

—
o

: 6
= 700 x 3
= 510300
w 14 ot A v oas b v oyt A 8 yv o
HU'IU‘H@! BN 6 UWASAI8HNY 5 ﬂ'l’ﬁﬁﬂll']ﬁ'ﬂ‘lﬂu‘ﬂ ﬂﬂ‘ﬂ'ﬂﬂ 2 1%
e i W IR re® | B
ﬂnﬂ'lﬂ'l?“thgﬁﬂﬁT!lJﬂ]ulﬂﬂq‘ﬂ%'lﬂﬂ'ﬁﬂﬂﬁl“} (1 -+ X) W9 n LUHLGY
° d
TIUNHBLIN
v w - & o nan .4 )
WA AudssAvisaneinilies (140 fis "C; asuu luns
VoW o Lol ) d za (I 4 a & ’ " v A
Wm1&uﬂ1:ﬂmnﬂmﬂ1nwﬂ;ﬂﬂﬂa n1IvnaY TGy ‘ﬁQuﬂ'ﬂi’lmﬁﬁ;'ﬂuﬂzE]']ﬂﬂﬂ'l’]“gﬂ?nnﬂiﬂ'ﬁ
\don (Combination) L1a9L/lA1
v ol L - Ledat o A fn
MMn LU“W!WJ ﬁuﬂiﬁﬂﬂﬁﬂﬂﬂ’mﬁnﬂqﬂﬂﬂ Cn
2

v A a v .a Ldat . A a a 1
R0 n LUATA ENUTHAVRNATHINNEAY 2 LNENAE TCa— WA Cayl
- : & Z

444 <4 ' n 4 A1 o e
myuneNnAmINganAmInIzaY (1 +x)" WD x AU IOuIN
| a d )
WAL n UMY IUIMANYIN

» & a n
T e 005 1y WHLMONTA £ uBsnaNd £+ 1 909 (142"

a _ nf{o-1) (0-2) ... (0—1+2) {n—-r41) <
ol = 1.2.3..0—=1).1




158

n{n—t) (6—2) ... (nears2) ey

LAY —
¥ /i 1.2.3..0-D
Urel  nergg .
ur - r
pgt = up x 2SRl

Upyg > ue 0 (n—r+1)x>r_
=1
Wit nx-rx+x 2 r
V32 r+ rx < mx+x

e or (l+x) < (n+ l) X
< {n41) x

lex

wig ¢
'Luﬁméu?imn"u%‘lﬁ:h gy < up Wi > (Tn:_i) x
PRRRPNEES
NONT 521;*:_)‘{" wasimomds, Wi o 59 ageq = ug o

-1

&..a 1 Y &
2 LIBRWHAMINMINNENEY )
- [ " X [ | M e 1 t ] ar .
(u) a1 (—‘-‘li'fﬁ T duianiuaman “lwﬁmaqi:um qnug+1 (q1um
X .
e o v \ .
watwaAy  alan
- > - . ¢
Wor L a trgr 2 ug 09 up <y <K s <y < gy
War > q+1, Urpy < up fin g < tpq < e < gz < ugyr
. | - . af dat "
AUU ugyp HMMENATMINREN
< W n o v a 1 T k1
mnginn 1L dwmsy (1-x) VI uneni lugiign (ﬂm’lmum;ﬂ'luwuwmﬂﬂ’s'm
1 - - - - & : P o - A /v 1 ’ :
hiltwinssnigaladhifmaisnang ) theadmidasiaudaniuiin (14 <)°

iy o T oNp 4 o o
2. eLuﬂ']'iﬂ']LﬂﬂNﬂNﬂ'lN'm‘ﬂi};ﬂﬂﬂﬂ (a—!—x) W4 a, x LUULRTIRINL ML AL

L



159
a o o oyt N ad e 4wt = o .p =4 n
n WMLATIIUWIMANIN LSIMIAgtIFT I UNIALRIRITIN a BBALEUNAYU LU a (1 +z)

udrdmame (1 + E)“ 18

n—r+l  x
u =" x .-
4l o t 3
- 1 4 = 1 At - 8
fldp1Nn 1 1x = 3 ﬁ]WF'lL‘r’IﬂWr’I?;Jﬂ’]N"Iﬂ‘I’iﬂ;ﬂﬂ']ﬂﬂ'l'iﬂi::’i]']ﬂ (1 + 4x) |
] 4 o al 6w
IEM W oup UAY upy ) WYIWAYINA ¢ LASIMENA T+ 1 AN
ur+1 = Uy X 8—‘-'-1 X ix
9—t 4
= —_— K-
L r 3

: v 9_r _ 4
RS —rf><3>1

win 86—4r > Br

win 36 > Tr

A 36 1
= A N 31

BT} r<7 5

ol d - - 4 om0
inearlifnagafe tewi 5+ 1 = 6 Talit
8 455
= G5 X (3)
57344
243
o qf o 1« - e ) 9
ARUNN 2 9w Lvienh Inaingn (Unclafmadomang ) Inginszewses (3-2x)

&
W x =1

Jam (3-2x)° = 2 (1 —_33‘? g

- L 9
fmLamzudmeeivafa (1 ~%)

R R | 2%
ur+1 = 1u x —r_ x ?



160

mil 2o W lor_rx§>1

N30 2W0-2r ~ It

win 20 > 5y

i < 4
wasdle r = 4 WA iy g = o, (fig 10=r % =1)
T
' - d | oan ' F
PNANY 4 = LYONW § NANINNIUYONDU
N P - «
2 mfm‘n'lmmmm (3 2x) =3 (1-— AOLNONN 4 WALLVONY 5

3
Felismnannnn 3° x C3 X (2)

= 3 X 84 x 8
= 489888
o o4 ' o el 2 4
moLin 3 wmunenh lughgnluginizaiwees (5-40)" Wax = %
a4 0 12 12 2
;3 (-4 = 57 (1-2)
g1 = up x 2=ril i
& r 5
=u,>(13_-r.é.-1- .
r 5 2
el 2w M ﬁ‘.‘i.%> 1 vin 104—8¢ > 15¢
T
. 12
o Uper Juy 01 106 2 23 WA r < = 104 = 4%

Cootg g g 2 e UBELUMUONANITH w5 g 2 gy e

ol al ral Al w t o
us Luumw‘n1muﬂqmmznmmtammnu

12 12 4 Nd
X =, =
5 X C4 33

88 x 100
2

P



161

v v F ] [ o X o« . . - —
AmauWUBIEnINa A NENINN (Binomial Coefficients)
2
pal (1+x)'n =1+"Cix+ "Ca x ot "Cp ¥ Fovnd "Cy K"
>
ANTUU cq. Cq. Car meer WHH "Cp, "Cy, "Cp. MY 921R
2 '
(1+x)n = CU + (.'.1 x + Co X + YT + Cp Xr + -ouoc+Cn 'Kn
o L) . - & -
Cop €1r Cgv wenae €n  BIENIT ENUTTAVTNIUY
Tumanisne (14 )" 91§
% A - x t L n
(i) wavonvesdudszAnsininy
3 w -~ & ol P " a X '
(u) HALINIOINAL T ANDVBRNAHA WM MUNRLIN JAIHNLT2 ANT BAILVBRALAS
] —d [ -
annmny 27t
wat (i) vngUneaones (140"
n b 2 0
(1+x) =cg+erx+tepx + s+ onx
unui x = 1 2ld
(1 + 1)lrl =cogtegt eyt vun toeg
<y + 1 + Cn “1“ rerres + ¢y = gn
(i) amTunszawres (1-2)" w1 x = 1 14
(l—l)n ‘: Cp - -+ €y — C3 + veares T (’1)11 Cn
CO + C2 + C4 + Seress = CI + C3 + 65 + YIIEY)
1 u ~m £ F n
WARBUINIANENYSYENTENIUNA = 2

' 1 -1
coteategmun=citeztcgton.= :-ZX 2" = 2"

ks

T “'Iu 2 3
metun 1 W (x + 2x-1)

BE (12+2x—1)3 = (;@4-53)3,_



162"

- -
243 2N2 . 2 2 -
= P43 ()Y (axm1) + 3 () (9221 ) + .
3
(2x—-1)
6 5 4 3 2
= x +6x 4+9 —4x -9 F+6x -1
- v A L - | 3 oy - -~
WYHA I 2x -1 wmenasiudslfudafes 2 el inqu i
- 1 4 ] 2 n
FIBUNN 2 WNWRUINTBIOUNTU ¢4 + 2¢p x + Bcp x + e + '(n+ 1) eh X
gy X '
WAz NHAN IRUIMIAIN cg = 2¢; + Bep + e 4 (n41) ¢,
=4 5 o v 2 n 2 -
m mgnm‘nmwﬁ'lw = (co+c1 x+ep X Foete, x ) + (‘31 x+2eg9x -
+ veiris +ney xn)
ndunin - = {14x )" ' : =
o wr LA 2 — —— 3
WA = x4 BO=D Py g al-D@2 3, 0
1.2 1.3.2
1) (n=2) 2 y
= nx{l%—(n—l)x-ﬁ-%ax 4+ oo + X° 1 }
R 3 \"
= nx (l-]- x)n--l
usvanmesennan = (14x)" + nx (142"
PIBY cg=2c;+Bcztunnt (nt1) ca WilH Taonauvues x=1 lueynsy
da »
INUN LY
ot 2 34 e F a4+ 1) ca=(1+1)"+nx1x (141! -
=24 n.2"!
v 1 4 ¢ ‘ . 2 2 2 2. . .
_ mi_mwn 3 W18 (1) e + ¢, + ¢, + ......'+ ¢, (n) ¢p ¢y + "l

c; ¢a 4 ca cg + e a1 Cn



163
I 3 {egtcyxtegx o teax’) (cgepst cgm - o+
ca x") = (14%)" ()" = (142>
(i) duUssivioes =° ndamie

= ¢y Cpn + €1 Cn-1 + Co Cp-2 +...---+ Cp Cp

l¥

2 g 2 T
¢, + ¢, -+ c, + e o+ e, (‘l‘W‘J'I: Cp = Cpyr ) _

> p I ow ow - X
cj +c 4 c: F ot iUEENTIEY < T (1 4 02

P L
TIANIRUY

4 2 2 3 2

...co+c1+c2+....,,+cn—--|n_ [n
w - X - [T |

(ii) duvaduiees x! matawile

= g Cn- -+ ¢y Ch-2 + Ca2 Cn-~3 + o Cn—1 ©Cp

co 01 + c1 (32 + Cg 03 "I"" I + Cn-] Cn

a a X -
= dnivtmer 27t (1 4 o)

- ZnC e !2’1
o 1_11;1_ | n¥1
B S y |2n
cocy FeygegFegegd vt epulon = —
ENETE

w L] 4 . 1 . o P o . 2
MIBUNN 4 INIR189 ¢/ + 2¢c, + 3¢+t ne

-4 o 4
/|

I5M ’m 1

2 a—
In co +egxdtegx Foannt e & = (1+x)“



164
. Y t - 2. 3 n
WazIneaY I 2 - €3 x4 209 x 4+ 3e3x + eenns F neg %
= nx (1 + x)*!
. 2 s - 2 3
. (co Fepxtepx 4 e Fenx )(clx + 2 x + 3egx o+ wnnn +

ncn xn) = r;x (1 + x)zn':_l

e - X v oA 3
ANUIZENEIBY X" WNTWND = caoq ¢f + 200-2 cg + B¢a-3 €3  wreew + ncg Cn
2 g2 . 2 g
=X + 2(:2 -+ 303 + ciinee + ne,
s - X -~
dnlaeiniTes = e = n. e,
[ 20-1
a1 DO
n-1 n
| 2n-]
’ n-1 |n-1

2 2.2 2 : ;201
¢ + e, + 3c3 + e F ne m

44
I8N 3

N ep x+ 2o x Begx + e + 00, X0 = nx (1—1—::)““I
o 1 ol w 5 ol
(Wagum x Lu }{ in
0 _Zf_s_: ﬁ NCy = i \n—1
x +. A% ¥ xs_-+ roaeer F LR ;;(l +: ;) * N
: ; -
WAy cgter xtep X Foni g X = (l-l-x)“

(co'i'cl x+eq X F o F cn x“) (il + %:_22 + 1:;1 dro e X2 )

= (4o 24
X X



1.65
= n(1+ ) (L)

n 2n-1

= - (1+x

)l“
‘4\1'-* LA 2 o 2 2
NN LN x TN = e -+ ¢, + 3c3 “+nc,

ewi il x nuetwls = o, 2,

A\ | 2 n-1
St

I n !n-—l

! 2p-1
a1 |p=t

-+ - o - & o o e o [ .
13,2 NQEHUINIONTIHIIBUSIIATALUUIIUIUANYS (Rational numbers)

P Y < 1 - d w oa CRE TN A
ANUAMNUWUE (Expressions) ﬂgﬁﬂauwuﬁ FIALTHIAWAABNIAILEY x A

o 1 m(m;l) x2 . (rr11-t12) .(1311—2) x3 ..... (])
way 1+ nx + nf‘?"zl) x o+ “'(‘"‘1‘.1)2(“;2) AR o (2)

I Y v . o 4 & o v o8 ow .4
rmﬂm'naaumﬁwaam‘azmuﬂunm'nm.iﬂm'mummm x R "lu;ﬂ
4
1+Ax+Bx +Cx + Dx -+ .

- N T
o4 A, B, C. D, oo, HUmIATUIS m WeE n mmﬂwm A B. C. D. e YUBY
w1 L made | om & . e
NUAYIEY m WAz n LLm‘ﬁmuﬂ‘i:aﬂﬁ‘ﬂm X b0 (1) Wae (z) imnm‘uu A B C.D...
' 1% et D & o ' 1
ot uties m use o WuABlY m ugr o wdfnumiliiaw A, B. G D ... 23
*iﬂwumﬂwmm m WAL n ﬂzzmﬂmnmaua P duTsomlees A, B.C. D..
AmiuATiafunITe: m uge n mm:ﬂqﬂ‘lﬂm A, B C. D..... mmﬂamammnuuu

ﬁmi"u'qnﬁ'mm m W8Y n



166

- J ] - o [ ﬁn [ “i*l ol e w\
ﬂnWﬁ;Tuﬂqununﬂ‘]lﬂ”?nﬂ1'Ulﬂﬂﬁfﬂ?ﬁﬂ“”ﬂu].luﬂ‘fu]u@lﬂﬂglnﬂ

n f(m)El-l-mx-{-%n-l—;l-)x +M + e It

1.2.3

. T el W e o ° (]
m fnududmaudnoda 4 (un, sy, mmmmﬁw?mﬁumu)
= 2 & - 3
1+nx+n(n D 4 8l 1)[112)K

b o - o >
s Tunoe e §
B n tUULRY (n) = = T

+ L3RR
- v 5 o v o
ﬂ'}lﬁ?ﬂﬂ%ﬂl&ﬂjuﬂﬁﬁﬂﬂuLﬂ"lﬂ'lﬂﬂu

A o n X ¥ « 'R o
x 'maummmmdm'az‘hhﬂﬁaugﬂmﬂ‘lmn m U n wwddoumetialsinm

> o - 44 o 4 oo u
?ﬂﬂﬂm‘uuﬂﬂﬂ’u&ﬂill'lﬁ'uﬁ'ﬂ{ILTﬂGﬂ']ﬂUﬂ'fﬂM}ﬂﬁ

- LI | : 9 % [ - [
'Lumm131J'ﬂa“lmﬂauuu,ﬂﬂwmmqmu (59197919 m war n Aeumlenls

) ~a o ° o o aY of
LNERTINAEAIN  AUNA 1 m LAz n LML ITIUIMANYIN  TenTEiol £ (m) W nIzaw
al e
199 (1 + x)“ way f (n) WU gUnIER I tes (1 + x)“ wazazlan
f (rn) x f (n) = (H—x)m X (1+x)" = (l+x)m+n
v oA ol L & = ) mi4n [
WALNE m WAz n AUMATIIMMMANUIN  FUnsznnees (1+x WNINY

1+ (m+n) + gﬁ%m%n—"!—) . == AW

5 o o W ! -
KarIUnIs WU I UUHSOLTEY (m) x { (m) SIMIUNAATYOY m UBY 0 WADLTEnunY

1

Tt § (mtn) _

oo tm) x () = f(m+n)

wer £ (m) x £ () x £(o) = £ (min) x £ ()
t(mtatp)

it

VuguuaelU o 9 wla

£ () x £(n) x £ () e 81 ke Uriernd = t (mtntpt . Bk

e )



167
' I  w 1 R at o - &
A7 m, N, P SMIMUBAZALNINU T Te8 h was k (UUHETIUIUANLIN
awli {5 () =t (n)

ua b othuarimawduon £ (8) = (14"

(e = (e

R
A (R L f(:_i)
B (2-1)
WAl f(E) LLm‘;mgnm 1-]-1—:1:-!- 5 1k.2| Lol
h be (flep)
(1+x) = 1+Ex+k_11‘..2_'x2+ ......

il

-_ 2 o v a al
wute (14x)" = 14nx4 2 (‘1‘ 2” X 4 e @Y 0 WAL

IUIUARLZUIN

) o 4 - 5w Mo w41 «f o -
nungalimquun @ miavsfamuAuLuIuAnLEaY

Iu - o

LI AGINIGTIIT
¢ (m) xt(n) = 1 (x__n+n) AimNAI9e) m UBY n WA
LY Al v [ | -~

m 8 - a Lkl a fauduwn) o216
i(~_n) X f(n) = f (—n+n)

= f(O)

. 4 I
= 1 ( . ANBNGUMBNTINLVDUNUUI LU

Audivnm)



(n)
it (n) = (a +x) dwduAnanis 4 189 n
1
— =t
(145)
e (1 - x)_n =\4$ (-— n)

uf £ (=n) ummeunsy 1 + (—n) x 4 SRLn=1 2

T3 b T
(0 o)™ A () N mnlnh By
wufo (14 = 14nx+ “—(1‘1;—” it EWEY a A
TN IUANNTRY . e
aut (142" = 14ng 4 ” (“_1) X 4 e G99 0 Ia

bl

Iunezle 4

] o v He o o ° o d .-“; oo
PHAITN ﬂ’lLﬂTmn’mﬂuJuLﬂﬂ?qu'JuLﬁu‘]J'Jn EﬁﬂjzﬁnﬂﬁlxL1_|%ﬂ“nﬁ”“ﬂﬂu%']u?unmmﬂ?nﬂ
iz Ko o o a P P P L o
uadarrianduarimandnozaud il esdmanfivun - gUnssneandy

d ~e loe w
eunIngeumuenlaia

s rce

- r 4 -t
methan 1 smsvw (1-x)* B9 4 tew
2(3-1) 23C-1) (G-2)
Toih (l—x)2—1+3( W 22 () I T2 ()

+ ’!ll‘.l

: ) 32 1.8
«-n 1—§X+§X +E"6‘x + I



169

L '{ - o
metun 2 anasv (24 3x )7t 4 e

;;ﬁ'l (2+3x)_4 = 2H-4 (I-I'-S--X)JjY
. 3x (et} (=41} (322 | (=4} (=41 {=4-2) /3x\3
= gl (2)(3)+ S0 (3 ) + SEionied ()
T _
L %(1-rx+‘-‘3x2—-l§-§ )

- 4 b - -
methan 3 swunevlussspinisienss (1 + x ) Low

4o o - & )
2 YNGR et r+1 = a2, ... {ars D

1(1 1
5 5— 1) -*2) (E_H_l)xr

. - -
. ety (exdie +1) =

1(-—1)(—3}(—5) ...... (2r4+3) <
z[r

- (—1)1‘—1 1.3.;]......(21‘-3) <
. r

v 4 n P
MDUNN 4 ﬁ]:smmwm'lﬂﬂmgﬂmm‘m‘rma ( 1~ nx )

TENVYE R NN ¢ M)
_ B (~nx)

=4 o al
Im nam r+1 =

1(1=n) (=) o) (1= T0)

o [r




170

(-1)(-1)" (a-1) (2n--1)'...... TT1.n-1) .

=) Gno1) e (Finn)

o 1 d . ’ "
ATpUNN 5 s lutergtnzzantes (1-x )3

_(-3)(—4)(—5;2 ------ (-8-r+1) (=)

-4, P
M WeNn v + 1 =

. (—1)r 3.4. er (r+2) (—;l)rxr

2 3.4 5 (xt2)
= -1 ] :
( ) 1.2.8.. r _.._Ix
A (r+1)(r+2) <
1.2

I ¥ daqw 4 | o o 4 4 [3 ]
“nmmaes x M (14x)" (e n Shwaviioudnszaun b lemominn )

*
usUnszny

WIS
(1-x)"" = 1 gt o (1)

METUA x = 2 13192187
(1) V= 14a4® 4204, Fladumnds

namdn (14 x)% = 14 x4 2 f "2” %N ﬁ‘lﬁLﬁm'ioﬁ'm's"mqn

7199 x

' M. .- - - :
ﬂﬂmamwm:imqmmaummuuwmm (Geometric progression) It

AWALINDBY 1 (NENLINTEIRYNTN (1)



171

l—-x - 1l-—x

- a1l g t [ &
e x Andnndn 1 (Lafsadasvann )

l v
969 ¢ ‘0.“1414 mmnmmumau‘lmmmwmwa Bmmmjﬂaaun‘m,uﬂ’lmﬂum’m 1— LA

—X

¥ It
We x WATlvgna 1 MaweT ¢ sl -1-— ummmﬂﬂﬂ'lmwnﬂ AU — ‘lsJ i
Y

1 2 3
mﬂizmmmagnm l+x+x +x +

w v - + & ] F o
'iﬂﬂa‘mﬂmmgmuﬂmﬂmaﬂwuqamm ('Lm'm Convergency and Divergency
of Series ) 9:a3U1hi1 nanszanilaclimgufunniumes (14x ) wliifienedwst
d a1 g 1
x FINANANNDT 1
1o o L] - [
umie = BATlugadn 1 s neuilueseunsu

nin-1) 2
1 4 nx f —= 1 > x -|-_......

d r d ¥ 1 dyr g - % ta
U xt aasamwnulaniaaly ¢ Unwanwe 'lun-‘rmﬂmamgn‘m:‘lnmaumm LW
) A a Ty & )

BIUY ( 14+ x )“ %a:l.iauwu;ﬂnimu‘lu‘lﬂ

e o o . & ° : )n
woivg  EWMIL n MDUMATTINBLANIN - TIUINTENTBIJUNTENL0) (1 +x

- .1 w - a by ¥ o o
iy a1 askugnantanazawladlFvguJunniu g imsuedmsy
w909
4 4 : 3 ©.°

ﬂ1:mqmwiwnqmmmaum‘ldﬂaqgﬂmzmu‘um (1- x) n

(—n) (— n-— 1) (— ni:t-z) (-— n—-r-+ 1) (Hx),

P
s r+1 =




172

= (=1 n(a+1) (n+2)..

(n + - 1) (—l)r o

[t

” (_l)zrn(n—l- 1)(n+2)......(n+r-—l) L

[+

n{n+1) (n+12) o (ntr=1) r

Y d oyl v - X ._ : —n
mnemg nganianulan . dnlssinssemnnensesninazatones (1-x)

- ol 13 w
v LHD a LUULRTT U IUANEL I |

1oA1In (1 -x )‘_1

od o
B

1.2
- 1 1’ 1 & . l
Mot 1 mmmaum‘lﬂmnay]na:amaa 3
\Xl - 3x
1 1
=(1-3x)73
3'\/1 - 3x
101 1 1
3(34‘1_) (3-1-2) ------ (3+r-—1)

(1-x)2
(1-x)?

P
Wan r+ 1

L xdx +x + e+ 2+

oooooo

1+2x+3x2+4~x3+_ ...... +(r+1)+

L+ Bxb O 108 o o D e 2) 0

(3x )

e

T

1.4‘7..,..‘(3r—2) Wl T
3 Ii 8=

1.4.7 .. (30-2) |
i :

aa



173

w 4 - I.J. W .
AWM 2 Ruuvsnilugngared U0 tey (1- =) e x = % Uas
n— 20
40 ta o
35 aret = ue x 22205 Taglifaedesning
r
{ mn—r+1=-(n_+r—1) }
'.Ur+‘1 :ur}( wi.%
r 3
.'.u,+1>ur M 19+r’3>1
T 3
wia 38 + 2r ~ 3¢
Exd o u‘T a -
58 r < 38 AVULETNIUITUERH
&
WHY Upel = up LB r = 38
<& & o 1w ;I -t 1 sl
UURBLYBNT 38 tmiLLveNh 39 AnTlvgngauay
.| a8 37 LS a
= 0.21.22,0- Q04371 () gysifanioimn
i 3
. 1 , 1
v b 4 , '2’ 3
AIVUWN 3 UL 3 LNBNLINRIJUNIIU IO IEN (14 3x) (1 4 2_x)
-4 0 - v - da 2 -
IEM NTE PN TUINNIEDITUTALNENAN x  91a
1 )
(143%)? (1-2x) % = (1+-x-—§x - )(1+-x+-x Foo)
2 8 9
i 1+x(3+ )+ (3 F23-D) 4

22 8

= 1+—x+§2x2+unc



174

v 1 4 . ] at o &y o w Koy
Moymun 4 WD x UANRNIUNTEVINRIERINaNILA

1IMIA1999 %
gy £
(14235)7° + Vat
3
\/ (4 5+ x)
o o F t dala w v X a0 ¥ a 1 K
IBM (\iosninmnns x Timaisesanaly aoidon o LVEMLINLYIY )

: : 1
(1+22)7° + Va4 2 (1+§x);5+2(1+§)2

'\/(4-|-x)3 8(1-—]—3);.

[ LY

= G242l | Ga)”

PEICR DI

= l(:—}—?éx
-8 24
- ] 4 : \o 1 a - . [
®I9tWN 5 TN ——  DINAUBNAULVUIY 4
J47
1 1 |
24 1 ( T3 7.2 T3 -1 2\~ 2
M — = (1) 2=(7"=2) 22971 (1.2
- (-2) (1-2)
1 1 301 5 1
s;(t+g+2. 543 5+ .0)
1 1 301 5 1
?+ﬁ+i'ﬁ+§.ﬁ+ oooooo
=, 14280 4+ . 00292 + . 00009 + ......
= ., 14586 ......
= = 1459



175

AN 6 MINWINTUNEAINDDY 126 DINAREN 5 AILUU
1
3 -
(8" + 1)
1y
5(1+ 50

. N !
I (126 )3

fl

77 R 1 %_1)(1
= 511 £ H
( +4 5'§+3 2 53
(i i
+§ -*1)(3—2) )
Ej (EE)+H
TS AEAR1e A G )
e 5 -, m— e— = — e -
(1+3 Y B
P, ] 1
= 5 e = [ — = e
T3 375 sY5 D
1 22 1 25 1 27
= s hWNA TN & WA/ -
+3 102 9105 ' 81 107
04 00032 , .0000128
= 5 _——- -
+ 3 9 + 81

= 5 + .013333 ... = 000035 .., + ...
= 5.01329

dq 14 : I M oe o Ayrad
maminenn Tngnaaveagnsenives (14 %) wo n Duswaianuesalai ooy

- d
QTHFJulﬂUU')ﬂ.

© ad o . v

aIun 1 (YA n VUUEATTIWIUANGELIN
P |
——— X

M0 vl = v X T
trpl 2w 07 %-l > 1
. Wi nx—rx+r 2
'lﬁf) x4+ x > rrx
wis (n+)x > (14x)
o . < sl

14x -



176

> (n4 s

ey <y M
Ur 4 1 Ur T+ x

I i - o . o [V Ty W - .
) ___~"1+”" Dwssdmaudn lmntp  slidunesi p+ 1 iy
4+ X

- o . [ F
eNh p LarmigaaLneNanTluLNINNaNEU

L ol o = - ] ' r
M E"I_’f!l_" Tuiusrrwonay WAT p o uAasn p4 1 lng
3 | |

o o o - PR o o 1
p AUMATMAMANYIN w19 ivewun r+1 LUuLﬂﬁmﬂlﬂw'ﬂQﬂ

'ﬂﬂ, & af o a
nn 2 LH8 n PUULBHTUIUANLAL

-~ ke a o [ e 1
il n = - m, lag modwasimoushosion :lin
=t TS -~ ]
w1 = uox 2T o Tagfauamiiuen lifaadsin

oy

urpl <o o mE=l oy > g
r g 4

‘VI“E‘E! mx+rx—x & 1
w3 (m—-l)i > r(l—x)

%gﬂ r < (____m —1x
: 1—x

Wae tpp1 < w, M r > {31_—1-)-3
—

. 1Ix o % ORI x ! a AN
o —-—..(“; DX Sussmomdun Ty p selidumeudt o+ 1 vy
—x

o | | 1 ]
YO p llﬂzlﬂﬂuﬂﬁﬁﬂwﬂul]ﬂﬂ'.lﬂl.ﬂﬂuﬂu

[ A o o d . a1
mn (-“’T-ﬂ‘ Wuerdwonn ualsiiudmaan  Daiasnne p ue
—

* r of ° & vt . o of =l 14
et p+1 ey p abuass A wlin (newn p 4 1fmumauw'lmumqﬂ

(—-——“‘1“ DX e

-_X

v (m— CT ' '
o --——(“’1 U fwasimouey fem <1 ugavh s >

—X

¥ P < -, vl
BEUU up, 1 < up LEND  UUAD mamumuumﬂw'lmunqﬂ



- 1 ‘i
AlBHIm 1

- o
JEmM

177

wr ] ‘
WmaNlsEnsye) x° Iugﬂnmwﬂm

(

1-2x)2

(

1+ x)8

P 2 1
mod Wignrene = (1 - 4x + 4x } (14 pyx + pox b eernneene +

px + ..)
. a X [ 1] 4 o
aeuu  GuUsEAnDDed ¥ UILATAUAG by pr-1, Pr-2 AU 1, — 4. 4 AR

LAV 00Y

ar r x
ANl ANt oY <

e 1

Pr

- r x
dnlrcantoed x

(14x)%

« + 9
AIBUNN 2 IIMIAIP898YNTY

a4 8
I

Il

I

pr — 4pr-1 + 4p-2
= (1 + x)_3

(—1)’ _(r-l- 1 X

() GxDlexd) () alee )y
i (=)™
CLE [ (1) (e42) + 4 (r41) + e (1) ]

(;;.).r (o + 3c + 2)

) {r+2)

{(r=1)r

2

w 1 s
PPINAIVE TN 5

5 5.7 5.7.9
2 - - ELd
+|3.3 +|3.32 +|_4.33 +
ao " 35 1, 357 1 , 357.9.
aunaain Ul = 2+E'?+E'?+E.3*
3 2 357
3 2’5 22 ,2'2°32 2
=2+ 2.5+ 2 54
3572
2 ] 2 | 2 ) 2 12—4 + IETIEITEI YY)
4 T34
233 237
2 232°2(2¥% 3°2"2(2
= 1+T°3+ 2 (3) [3 3



Il
—~
4 —
S’
iy

LY 4 = ] - o L] o
AIGUWN 3 01 n LDUAISMINANIIN PRGN NTIUINAN (integral part) 789
ol o &
(3 4 47)" mardmonn

[ Aal = A of 1 O
2B W 1 wudnduimamday way £ uniduindwasdiuaes (3447)°

' gy e -3 ot
I+6=3"+", 577 47, 85"2. 74+ "¢y 3™ (V7
+ LN R TN IN TR FT)

i ol [ -l v 1
3 ~ ¢ 7 DwaraauLInERteenin 1

— n d o - W 1 - & ¥
( 3 _47 ) WULATIUARLINNAKBLNIT 1 1 9guLNUaY {

13 . r - - - m—y 3
f oo gt _nclgn 147 + nC2,n2.7_nC33n3. (-/?) + ..
r =1
T+f+f=0("+";8"2. 74 ... ) e (1)
a [V ] o A o s o o ~ ™ a af
e INa D uLaIIIUIMEN LWNBRMATY 2 MUTINRLIZLLULAT
. t
ITUIUA
] L R | a PR 1 & P vy
WA £ WAy £ @IINIILAYI M IULINFINAIUAUNIT 1 KLUUMSH (1) 217 1n
F 1 1
f+ £ Apaninu 1
d o '
T4 1 1Uuaeiuiug

[ | o a =
UUND I LUNRIIUIUR



Coceetw

179

Qj w
LUULNYA

4 > a2, ' /
. What is the coefficient of x in the expansion of

(x+a1) (K+32) (x+33) (X+a4) (x'+85)?

How many terms are there in the coefficient of x ?° What are the coefficients

ofx anclx in(x—!—a) ?

: 3, 2 %2 a4, .
. How many terms are there in the coefficients of % % ,% in the expansion of

(x+ &1) (x+ 32) (= + 33) ------- (x4 ) 2
What is the coefficients of x _2, X, x in (x+a)n ?

3, Write down the expansion of the following binemials : -

1) G+ () Ge0t () G+
(5) P48V () Ea-2F  (6) (1-D)

. Find the 4th term in the expansion of

(1) (2a=3)"; (2) (143 (3) (x+3—{)ﬂ

. Find (1) the 7th term of (%X - 55;)9

Wi

e
g =y

8
(2) the 5th term of ( =3 Y—i)
2

& b

(3) the (r-l-l)th term of (x+ y)n:. (a-—2b)r1

. Find the coeffieet of

(1) xzo in (x +3x)12 (2) X in (1 +-X)2n (3) in (x +3a 18

(4) x18 in (ax —bx) (5) X and xﬂl? in ( 4 —;-5 1
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12.

13.

14.
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2 9
Find (1) the term independent of x in (% x — %)
1 \18
2} the 13t 9x —
() he htermof_(x m)
P o 5 2, Nen . .. .
If = occurs in the expansion of (x +-) ,» prove that its coefficient ii
. X

1{2n

%(4n—p)- %(211."["9)'

Fine the middle term of _

(1) (E-P’;‘)m (2) (1-.2’.‘.“3)14 (3) (x4 1)r
What are the two middle terms for (1) (x—}-t):m"'1 (2) (33‘.—%)9
Find the value of (1) (x+ 2 )4 . (x—'\/_Z. )4

(2) ('/){2—32 + x)s - (-‘/xﬂ-—az = x)5

(3) W2 +1) -7 1)

(4) (2-vT)° + e+ VT=2)°

simplify x™ (x = )" 4 "¢ 2 (x - 1™ (x4 1) F e +

% 2" (x = )™ (x4 1) o+ (1) -
In the following expansions find which is the numerically greatest term
(1) (x=9) whenz =11, y = 4

(2) (2x-39)° whenx =9 y= 1

(3) (38429 when x = g

(1) (74%)" whenx = 3

(5) (ex—by)  whena=2b=5 x=3 y= :.
What is the greatest coefficient in the expansion of

() Gl (2) Gaa™ (8) (Lan)™y



16.

17

18.

19

20,

21
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In the following expansions find the value of the greatest term

(1) (1+x)n when x :% = 6
(2) (a+x)nwhena=%.x=%.n=9

Show that the coefficient of the middle term of (1 +x)2n is equal to the sum

of the coefficients of the two middle .terms of (1 + x)zn_l
If A be the sum of the odd terms and B the sum of the even terms in the
expansion of (x-}- a)n . prove.that A2 —-B2 = (xz - a2 2
Find the expansion of (1 ) ( 1+ 2x—-x2 )4 (2) (3x2 ~ 2ax + 3a2 )3

(3) (4D (=D,

It Cg. Cy» Cy. wemne » Cp denote the coeificients in the epansion of (1 +x)n

Prove that
(1) cl+202+3c3+ ......... F qCq=n. 2"
Cl Cu K 211-]-1__1
(2) Cot 3 + i +n+1 T oo+l
: Cl Lp | Xy <G _ nlatl) .
(3) + +c2+ it
Cy Co isnven Ca 1)e
(4) (C0+C1) (Cl+cg) ......... (Cn_1-{-Cn = Gl - (n+1)
(5) 2C[]+2 Cy +2 Cg + A CS + . 2n+l
ntl
(6) CoCc+ Cy ot + Ce Crvz F oo + Cgr Cp = |20
- n—r |n4r

Expand to 4 terms the following expansions:

(1) (1 + x)% (2) (1 - 3x)_§ ' (3) , (4a - sx) -3

Find (1) the 10th term of (l-l- 3a )16

(2) the 5th term of (3a—2b)~"
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(3) the (r+1) th term of (1 4+x)3

(4) the 7th term of (3 +6 x)T.

22. Find the (r+ 1) th term in each of the following expansions:
(1) (1+x2)'3 () Veoee: (s) Jﬁ
g 1
s el e
23. Find the numerically greatest ierm in each of the following expansion :-
(1) (1+x)‘7 when x = % (o) (1-7:{)_'14l when x = % g
(3) (5-4x)"7 when x= % o (o) (3;.24-45:3)‘“ whenx = 9, v = 2
n=15
24. Find to five places of decimals the value of
@ Ve ) Vos () Vawo : (4)
P N\ '\/ 128
) (sa0)73: () 5z
25. If x be so small that its square and higher powers may be neglected find the
value of

(1) (1-7x)s (1+25)” 3 () '/E.(s;g)-l
(3) (8+3x) ] W (1+.x) v (o458

(24 3x) V4—ss | ' (4+x)'
%/8+3x - 5V 1—x

(1 + 5x)§ + (4 + g)%

(s)




a7.

28.

29.

30.

31.

30,

34,
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26, Find the first three terms in the expansion of

.

' (14 2+ ¥1aon
( ) (1 -l->t)2'f1+41 (2) (1-x)2

Find the coefficient of

100 3-5
(1) X in the expansion of =— 4

(=

(2) x" in the expansion of —"'—X—:)—;
Prove that 1—%.%+;—3.-2}2-—;—i—5.31§+%% -2-3;'- -=‘/§
Prove that V8 = 1+2+£+%§%+ ---------
Prove. that 14 23 -+ 2n(§n6+ 2) - 2a (20 -;i)g(Zn x4 e

. {l+%+n(:;-é-1)+n(n+31;;n+2)+m }
Prove that 7" {1 + - + (n 1) + T (n',r_gz(r_a I }

— 4 {1 + %_‘_ a@ms D n(n+2.1ién+2) we A }

. Show that the integral parts of (1) (5 + 2'/?)“ ; (2) (8 + 3‘17)“

are odd, if n be a positive integer.

Prove that if n be an even integr .

n—1
1 1 5 land €
[ O=E= =L &

If Cp. Cy. Ca. .ee. Cq are the coefficients in the expansion of (1 +x)n, when

n is a positive integer, prove that

(1) Co=CytCa=Cg eonre + (~1)¢c = (_ l)f |a=1

t I n—r=1



10,
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(2) Co-2C,+8C5—4Cs + oo + (=1)* (a41) Gy = 0 ;

(8) Co—CitCa=Ch + worore + (= 1)7 CE = 0, or (~1)2C,
2
according a3 n is odd or even,

e
2 3
Z(alaz);lﬂ:l()a,ll}a.
2 4 _
ac,. ic,. e, ; "C, a7, °Cy a2 O

(1) x4+4x3+6x2+4x+1 (2) Py ey g1
(3) ¥ +65 +15y +20+1+ +-.

2 8 1}
(8) %" +15x" v +90x ' 4 270" ¥ + 40557 v 4 243"

64x%  32x% | 20x2 135 243 720
5 - 1 — .
( ) 729 27 + 3 ) BxZ  B8xt 64x8
120 , 210 252 210 120 , 45 10 1
(5)1-—“"-5" tE-FtTrowtaoatome

(1) — 7000 a b (2) 2Cq (2x) { 3) cq x°
(1) 101{& , (2 70 :ZBIU (3) 26, i _ncr n-r ( 2b)
(1) w095 ; (2) ¢, (Zi)“; (3) 119654 ; (1) 844 :

(5) 1363, — 1365 ;

(1) £ (2) 18564

7

(1) 22 (&) -0 () *ca

(1) (_ 1):1211+IQu X, (__ 1)n+1- 2n+1cn (%) : (2) 183 o? - f—; 19.

(1) a'+ax’+8  (2) ax (165~ 205" a* 4 82"
(3) 140 /3. (1) 2 (365-363x+ 635" —x)



12.

13.

14.

15,

18.

20.

21.

23.

23

e T

(+1)°
(1)
(4)
(1)

P N e Y . T

Lo ORI [t

R e S e

=5

(1)
(4) -
(1)
(3)
()

T
N e atl

[

The 8:d = s%;
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The 9th : (2) The 12th ;
Tth 4th and 5th ;  (5) The 4th.
252 ; (2) a62; (3)

(3) The 10th and 11th ;

4n + 3

[211-!-2 lzn-i-l

(2) The 4th and the 5th = -

7
144"

2 3
14 8+ 20x + 8x —26x —8x +20x.-—-8x +x

-] 5 2 32
27x - Bdax + 1172 x4 ~ 1167a x3

YA T
1+--x+-x -

1 X 3
—I-(1+;+E.

2a?

3x_'1 + 3x_3 -x

i

16
x2 5 8 )
a? 2" a3

2
+ 117a% — 54a’x + 26a°
7

14 3

-_x (2)1+x+2x2+3-_x;

SIS (2) 16 b* (3) (- l)f—41185214 +o(3e—14) <

81 243 ag
19712 3
2} 21:

( 1) (r+1)(r+

(_1) 1.3.5.. (2r-—1)

(n+1) (2n+1)

wn{t—1.041)

3

4 “--(31'-—5) x .

L=
The 3ed ;
The 3xd.
9.89949 ;

19842 ;

(2) The 23th ;

(2) 999333 ;

(5) 00795 ;

3t t gdr—3 '

sase (31‘ 1) r o,

(4) 2.5.8..r i VI

(3) The 4th and 5th ;

(8) 699027 ;

(s) 3.0009.
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2s. (1)1—'2% | (2)§(l+%), ()1——;
1 5 1207
(1) BELY (5) 37 %

26. (1) 1-4x+ 13 ; (2) 2+—x+ﬁx2.

27. (1) —197; (2) (c1)(s® + 20 +2)
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