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(Logarithms) (8’ K
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(Introduction) /A5
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(Scientific Notation) (3‘7(,5"’, L 2.1
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éuf.' :] l&fdjj@u 2
£ (
1.5x 1072 (iii) 3x10° (i) 8.04 x 107 (1)
4x107° (i) 55x10° (V) 1.77 x 107 (iv)
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(Logarithm)  ¢Y_ . 2.2

S L el e L e K7 Laf"” L arithmos s logos 53ty » / K
bGP TS U orgse g s S 536 K 92 (Johat Napien) /2 ol
= w’v4/k£¢;fd;gu:u*g/f/€) J(@T_u;fd}&/’ﬁ.ﬁul?ﬁd/;w!gkﬁa:/v
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(Logarithm of a Real Number) (K /f}'%ﬂ}? 2.2.1
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S
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IR,
_E PSS log,,100=2 6t
log,,100 =2 f
102 =100: F QUi S
:q/(k’.:ﬂfd/x TJe

log,x =6 (ii) log25 =x (1)
log,x =06 (ii) log25 = x A1) :J’
=i AN
20=x 5% =25
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1
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log, 6" -2 (viii) S=log,, 100000  (vii)
4 24 .

NOT FOR SALE-PESRP



At
:q/()“fagu(xuﬁuflmf”}@u 3

log. 8=1 (iii) log, I=x (i) log 64=3 (i)
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(Common Logarithm) (3 /b@'rk 2.3
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:4/kzidf»

10' =10 < logl0o =1
10° = 100 < 16g100.= 2

& (Henry Briggs) S S Al u"g/ d/"/fi
10’ = 1000 < log1000 =3
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102=" - = 0,01 log0.01=—2
100
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(Characteristic and Mantissa of Logarithm) LJ“..'AMI;K(Z K9 23.1
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(Characteristic) <6  (a)
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o= GLIS prue n L sin p? 2 & o1 5 +1)
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(35() 2-Ly

log 0.54 (iv) log 0.00045  (iii)

log 9.87 (1)

~b=1-1=0

log 0.54 (iv)

Sb=—(0+1)=1

b L e Ut E LS 26 2| Ak K Dot

EAS BTN
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0.00045 45x%x10°% -4
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(Finding Common Legarithm of a Number) b7 r)"' rf J()’,’VKJJ‘ 2.3.2
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log(5.678) =0+ 0.7542 =0.7542 1.4
log 0.0036  (iii)
~b=—2+1)=-3
(é)uﬁ6@50/865136/1@6/&),«?(31%1) Lf:f'.".fz 0.5563
10g(0.0036) =—3 + 0.5563 = —2.443
log 0.0478  (iv)
~b=—0+1)=-2
(é)u.fé@'£8ﬁ‘;ﬁgzﬁﬂ47ﬁ)/@(fd)y(}/g)) L;;".f =0.6794
log(0.0478) =—2 + 0.6794 = —1.3206 1.}

i

4 27 .

NOT FOR SALE-PESRP



At
(Concept of Antilogarithm) ¢/ £ Y 233
S RIS S b Soat ST ot RIS e P 2l P k9 P I

i _ i
S () KIS o
\5 —— HOY IO

4 =1024 y}’/chCL/’/pL’”x;n logx=y < b =xJi
RN I

6/ r:l” (3{ /()éz‘l()ﬁo’( il S Je 16w
S f}vf ISR 124572 T
S s o 1 L F o 0S| e Tt s do p L3, r}vff‘ KIS
_LL(E/W@!M;}'UM =640 L :“é.,@ﬂ:&l:uuu 2o s
L#%'201245 ;  b=2
WL{%L(L&K@J?TL?COJ:A?Z/%’&I 2.0,
A
e 1330 S2u BB La A e 104 05
G POl By
_‘szzuf’f;utﬁjmtutdwfjw&lfd’nﬁés/ﬂm.12/)@“

Jug /{)&'l
o | 1|2 |34 |5 |6| 7| 8109 /bl

12 3[4(5]6]7[8]9
1 1288 [ 1201 | 1294 14297 | 1300 | 1303 | 1306|1309 | 1312 [ 131510 1 11 ]2 21223
121318 | 132171324 | 1327 [ 1330 | 1334 [ 1337|1340 | 1343 [1346]0 1 11112 212123
13| 1349 | 1352 1355 | 1358 | 1361 | 1365 | 1368 | 1371 | 1374 [ 137700 1 1|12 212133
141380 ['1384 |11387 | 1390 | 1393 | 1396 | 1400 | 1403 | 1406 [ 140910 1 1|1 ]2 2123 |3
15| 1413 11416 | 1419 | 1422 | 1426 | 1429 | 1432 (1435 1439 | 144210 1 1 1121212313

1330 +2 = 13323 /G s il Jo o t3 b psin o p 4o p
e QL 5k,

(el Ng e L e 2.6 S U5,

133265 K sl C U 225 f U e

A RIFI21245)=1332 AU

LendiLyimesyfde 5PL
133240 LJE e tolf e ir B u s
-LLUL/'/}L3/}' 1 rU’»KJliuﬁ

4 28 .

NOT FOR SALE-PESRP



2o
g el E st 118
(1) log x =0.2568 (i1) log x =—1.4567 (i1))  logx=-2.1234
log x=02568 (i) :f
0.2568= L% ¢ 0= sk
18 540 502568 = 1803 + 3 = 1806

(e 0mcb L o1 15,00 L 017)  x= K9G (0.2568) = 1.806 14
log x =—1.4567 (i1)

S IGF AL e S Us
logx =-2+2-1.4567_
=2 +0.5433 = 2.5433

0.5433 = 2% 131 2= ol Ulg
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Kndte Uran P Llape L B e 2 o SUg
logx=-2.1234  (iii)

Bl SGFSGHBAL S F S Ug
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(Natural Logarithm) r;{ K935 234
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Peva-y
P nl P #IQBmct
F 935 A i
e dre g, / K938 1 —edrloud, / £ 1
—eteWln() St 2| e bbWllog (x) 2L log, (x) SUT -2
Sl an®i bk FRILE 3| St L Sh kb K 3
e bl N7 L oy T | A S b S gl
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:é/w;mtig;uﬁd;@u -1
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e UL S sednlog 31772050190 23
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‘éf}’”o{?g{x 4
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(Laws of Logarithm) u.'.’ 19 L(Z £Y 24
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NI NS

(Product Law) ¢#66 2 -1

log, xy =log, x+log, y
-9?%4’41;%1%/(}‘6}!}!L}U&lu]u(ﬂ{/gﬂggﬁ‘f‘laéjmm
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AL, 9- L
m=log, x ... (1) VPP et
n=1log, y ... (i) 2
e gt B QU G ()
y=b" s x=b"

a—'gn,«/’”/ymx

A p L K

xy=b"b'=p"""

log, xy=m+n

log, xy =log, x +log, ¥ [ Gi)usl (D]

(Quotient Law) st l((..:d 2
log, (i J: log, x—log, 'y

-‘Lm/,u,éd/'L(E/W&@}m(EJWLDMP(K/WK/J;UM

m =log, x OB 4
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et B QU = 3 S GDIG)
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(Power Law) wi6klied 3
log, x" =n.log, x
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ALY, 9-(°L
m=1log,x ...(i) qu‘/ st
Lé/ui'gf’"él/a;
x=>b"

Zc’—éna}d/_ﬁl)’!uiu
X" = (bm)n = pnm
log, x" = nm

log, x" =n.log ,x [ () tslr]
(Change of Base Law)y#6 KJL slu -4

,Lgb;)ajlg!u(';/d/iuf “Cl”JWu’/uJQ;“b” :’/Jlfld/fa’/wc)il?,
e
m=log,x ...(1) YU/
e flued
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e & log, A
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i log, x
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1
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(Applications of Logarithm) JMK/ £Y 241
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AL, 9- L

log,, 27 (i) log, (9)° (i) log,(20) (i) S
_ log27 =log, (3%)° =log,;(2x 2x5)
e ~log, (3" ~log,(2'x5)
log3
= 252 =10 log, 3 =log,(2)* + log, 5
log2 —~2log, 2+ log, 5
 3log3 = 210g; &;
Slog2
3
= glog2 3

iﬁif&éa}AJd!}LZK}J[J;CJ} '13d(>

log{xy } (ii) 1og2( j )
z
log, (?) =3log 2( ;y j ® :‘f
= 3[10g2(x—y)—10g2 Z]

log, (%) =8 log, (%j (ii)

= 8[10g5 (xy) — log;, Z]
=8[log, x + log, y —log; z]

:fiwyd/(%’g)yl}/d}@u :l4d0~

6 logy x+2 log, 11 (ii) 2 log,10-log, 4 (i)
6 log,x+2log,11 (ii) 2 log,10—-log,4 (i) :J:
=log, x° +log, (11)° =log, (10)* —log, 4
= log, x° + log, (121) =log, 100 —log, 4
=log,(121x°) ~log. (100 j
4
=log, 25

ST et/ Fe e il L=40 log, (Ii J KK UE1(Decibel) 275 3158
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G W=125+270=395

—e YU .,6’1-/“5.,;,”1.&;@&,5{ L3955
336052 20 AW s U E it F o U gk e (d)
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A =n(G)-n(GN C)—n(GNE)+n(GN CNE)
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S I St S LS 3l e
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W w4 F LS OIVE (b)
AP L St LS = e SIE (0
Sedeiys (@)
(Binary Relations) Lg/é(‘f 3.4
G L e 5 F 5P o LI o e Kyt Eain s
s St J15 28 Pl (D) a1 (s ecrss) At B (S e 1) (B L)
b Lot S,
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B e A x Bt E i Sl ye Buixe 4. .,e‘amdf”
- BET4 % B={(x y)xe A ye B}

/ZU;LI’J][B.JVQ/?A}’[’V_‘LL“MJ%UJ/L&UL;Q%C(?/Zg AxB oS K (i)
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Ernd 5 bW e Utee bl B S 2K o Z ORS00 (i)
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= {2 m).(Ca0 m)). (50 my)}

S - A= (1,23} ySS) e
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A A={(1,1),(1,2),(1,3), 2, 1),(2,2),(2,3), 3, 1), 3, 2), 3, 3)} 1

r=1{(1,2),(1,3), 2,3)} ic g b L1
Dom r= {1, 2}, Range r = {2, 3}

(Relation as Table, Ordered Pair and Graphs)Jl/r/}NJ‘i._‘}' /"“Jugu}’.’bj/ 3.4.1
Lotz p iUt P tner§ EOHRC AP0 Kt S UL bl i f
et WUb s y s bl P ru x cutlndC yolx ebas nUte 322 Ut

S e UR A S S 69T F L a0
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5 y=5+1=6
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A in et St e L
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et 2 5Ll i S e s b LS b
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-%&’//Eufﬁdfy For e
(Function and its Domain and Range) .@u;ld.‘.':fd/u’ U;U‘ @ 3.4.2
(Function) J‘G
PN AT SN G PA TN AT S IR I
St Flin Bt ASJLF P
WAXBeir§ fFe FBe Azetnkif ()
Dom f= 4 (11)
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e bW E AU
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(domain) 88 Jf Lol e _sns g Ao Be Aze JEL S e tbloytd 1
< B C’/d/ fle A ea36 1 ulff,_ujL// /;U:'/ (range) @/d/ f.b{gu%!;/»(anlﬁ;t‘%’/
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(Types of Functions) (3§f6
Ly B fe L sl a2y

Y

(Into Function) S5 (i)

RangechfnJ@Lg!f./LgJBL Aig{jﬂ
JlﬁjwbjngBLA /f./“ «Range f# B u’i
fiHe FELp U (1) Ful

e SIS B = Anr
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LI PUNAB <A S2f 6L
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(Notation of Function) .:/Uod/ JE 343
3wl 2 F AL ST L hor e Uniraslid Luse S cr A5 S U2 b A
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(Linear and Quadratic Functions)Jf ﬁf'&/wulu)’) 3.4.4
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(@) a+1 (b) a*+ 1 (c) a®+2a+1 (d) @ —a
UL 2 In =28 S fl) =3x+1 S (i)
(a) 9 (b) 27 (©) 3 () 18
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(Factorization and Algebraic Manipulation)

S L Lo MLz yf ey

<u3¢/'//t¢»gl:'_21_/6}11&/5!d/“r“"cu’);[u}‘?i‘}/,/ﬁldﬁé_l'].!J}ﬁ' <
Zuf/df:‘d/u}‘?d[{”&u/m&uu <

X+px+gq . a*+ a*h? + b* orvat+ bt =

(ax®> +bx+c)(ax* +bx+d)+k . ax>*+bx+c =
(x+a)(x+b)(x+c)(x+d)+k? . x+ta)x+b)(x+to)x+d)y+k =

a® —3a*h + 3ab®> - b® . a+3a%h +3ab>+b> =

adxh =

,di//r}l’/‘j’]U’V/)LJ;[JWI}}/)'r‘ﬁ/‘bl&/}luf/r}l’/j’d@lﬂ/}lfﬁjl}bgg)ydﬁ‘%i <
-uf/r}l"ﬁuldf,’.g/;gzlggu}‘?d[%l <
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(Introduction) JA¥
um;/(uu:é_/J’/J/L»Lgf):;a/)u,.ﬁ.c‘-ufmw&yguwJ&Lza/.}/dffd/éﬂ
E S At Gl SUL AL N T UM Ao s 3
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e (Pl 381G I f sk i
/ngic;z.{. )5’ Ui/)ld4:‘7 ) o KUFL? J,.u)lg}/é.lm J)’f/ 4.1

(Identifying Common Factors and Trinomials Concretely, Pictorially and Symbolically)

(Common Factors) G/‘;]J/"}' 4.1.1
| d/.'lfﬂu)gjc’.uguﬁbab'nﬁuj.{!Qﬁ;z.f}ﬁ‘uﬁ;{’!

i —‘Lt'/(:ﬁ‘/{sz/u}e

AN .

Q@®® @@@@ 2x—6=2(x—3)4r LU
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v -u:fczlzsz}a{!uf/e’dguiuwmé' Vi
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<——x—>

T -La.lf&f/;w'c fx/J’eWp/,rcx/J/wﬁy‘j’/

1 * 3 M 1 * M . P

\L -wd&!iﬁ/‘.{!fufh}%/umwmu”/
(Squared Tiles) N ,

«—x—> -
T Sk 3 Peluddx Sb S, §
v @ Erar e Wb S Fbui e x xx =22 UKH
l ugdlﬁgd/uhuxﬁf‘/;l@/_‘akfy//;lEL—xz}’/gfle’
sz
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<& Ut =& pS? e pF
X 1 1 < P +2 5
x \‘ . , ) ¥+ 2x=x(x +2)

(Trinomial Factoring) Q/}Ll’]. ILU}L‘?(} Jar 4.1.2
DL e b Qi Ldad) S L oS LSl a5
it 8P e G s s aE S e 2

,ujﬁguﬁx — 1 x+ 2J/b.a>.u3&3// 32 —x =2 X2 +4x+ 44;)’&&5’»

Huﬁ(wd/&d/%Jywﬂén&c_/’/f.&,%Luf/ﬁ/,l&g//i:“j"/r;j‘uﬁu,q,ffc,lb
AL puASE I L S e by S
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X —4 -

eSS U

X -1 -1 -1 -1

Tx X —4x 2= 5x+4=w"1)x-4)
vl - 4

DDD SIS B PGS o ASEE -3 —10 B
- .." LUK 1 G O b xf « /E’ 2 )4 :
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+1
-y Ny =y e
< x =5 >
X -5
le,g: 5 P 3x-10=(x+2)(x—5)
=
l+z‘ 2x -10

(5/’ J U’L‘?d/.‘é'(ﬁ/)/ul&u» 4.1.3
(Factorizing Quadratic and Cubic Algebraic Expressions)
U/df:'tfu}‘?zz(:’gfaxz +bx+colxt+px+gq (’-'J.’#
e FS RIS stmeo s K3 PLETEFSUML 1o
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_EUASR ot 14 uJe

e rledd ez oA KY
* /i‘x {%/1'4 14 3{_ 15 Jila 149 557 K Ut ol sl s < +7 5142 :J’
Tx2=14 7+2=9 _‘L+14b’,/.b
x>+ 9x+ 14
=x*+2x+7x+ 14
=x(x+2)+7(x+2)
=(x+2)(x+7)
SESAR - Lk t24 5
-‘¢+24_,/‘J"b/;1—11;,5@?@:;1,@!»41—3 41-8 :J’
LSS | AR pe (U
24 x 1=24 24+1=25 X2 —1lx+24
8x3=24 8+3=11 =2 _ 8 _3x+24
“8) x (3) =24 8 3-_11
(@ 6(xi:24 6+ 4=T0 ) =x(x—8)-3(x—8)
12x2=24 12+2=14 =(x—8)(x-3)
_EUAS P p 18 e
PP+ 11p+18 S

- 9+2=11,9x2=18

=p*+9p+2p+18
=p(p +9)+2(p t9)

uﬁ&iq/yw{um&rﬂg_w l/duogxzuful‘L‘:‘(def‘d/uﬁgj/&»»u?/g!

_UQTJJZJ.A»J/JMZ.?/){J?ML{I
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= +9(p +2)
2l s Srubx?
SEEAR 1126 e
S
_Q).'«/[/d)ﬂcixzmgzgjﬁ/ rﬁl&;
2x26=352
L pan i L52 b
-1,-52 1,52
-2,-26 2,26
4,13 —4,-13
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-U:/(deU’L?J.JZ//}
x>+ 7x—18 (1)
2-5i-24 (i)
6 —y—12 (iii)

2 X (-6)=—12,+2—6=—4

(( 415 ))

—12x%=3x
3a?b — 9ab? + 15ab

X2+ 6x+8

xX>—6x+8
y2+4y—12

(iii)
(vi)

(iii)

(iii)
(vi)

Y VIAIY) VST Iy N )

-1-52=-53 1 +52=53
—2-26=-28 2+26=28
—4-13=-17 4+13=17

2x%+ 17x + 26
=2x*+4x+ 13x + 26

_JQJ;-‘/C;uﬁu;fmd}'Tm»&? :rﬁul,fg
=2x(x +2)+ 13(x +2)
-du(]}é—u:u;}./uj»up) :rﬁlﬁ'o:
=(x+2)2x+13)
3
3x2—4x—4 f
=3x+2x—6x—4
=x(3x+2)-203x+2)
=CBx+2)(x-2)

SEGA I —4x—4

GS6FL S e fd S

152+ 20y (i) 6x+ 12 6))
xy —3x% + 2x (v) 4a*b + 8ab*  (iv)
JAE 2
x2+4x+3 (i1) Sx+15 (1)
+a4x+4 (i)
JSSE 3
X2+7x+10 (i) x2+x—12 (1)
x? — 10x — 24 (v) ¥ —x—56 (iv)
x> —x—2 (viii) Y+ 13y +36  (vii)

69 h |

NOT FOR SALE-PESRP



A ANSE 4 - 2y

S 4
4+ 13x+3  (iii) 22+ 11x+ 15 (11) 2x2+7x+3 (1)
22 —5y+2  (vi) 3y2—11y+6 (v) 3 +5x+2  (iv)

6+ 7x —3x>  (viii) 422 - 11z+6  (vii)
SEASURL S a + bt at + b+ b G
_UJL/dea4 + a*b* + b4 4’97
a4 + a2b2 + b4
— (02)2 + (b2)2 + a2b2
(el S PGS 2a%h7) = (a®)? + (b + 2d°b*> < 24°D* + a*b?

— (aZ + b2)2 _ a2b2
= (a®+ b%)? — (ab)’

‘-b*=(a-b)a+b
(Z+b)2=(ac;+2)c$)l+bZ = (a’ +b%= ab) (a* + b* + ab)

(a—bY?=a*>—2ab+ b

=(a®—ab + b?) (a* + ab + b?)

_EUAE 225 9J6
xt+x%+25 :J’
=x*+25+x°

(S GPuG2@)5) =D +(5) +2(D)(5) - 2()(5) +

-?@/df.’&&fé/,uﬁ,u‘%%;f/; .
s UM ugjc_...«/u.f;:’;u/”u/fﬁ .

u,// =(x?+5)* - 10x2 + x?

" = 2+5 2_92
IS STS Sy P (o* + 5)* = 9x

5, = (x* + 5~ (3x)”
_q/(fdui’um/Lffffu’ | _ (x*+5-3x) (x> + 5+ 3x)

=@ -3x+5) (*+3x+5)

Wi peanb SIGF SESAE Y 0
x4 +y4 ;J’
— (X2)2 + (yZ)Z
(eSO J S 237 = (22 + () + 20 - 2(:*)(0P)

81x* +
81

64x* yr+ 24 (1)

1

4
X

= (2 +y?? - V2xp)
= (P + 2= V2x0) (P + 2+ 2 x)
= (2= N2y +3) (2 + 2y +)7)

JSEF
“11 (i)

70 .

NOT FOR SALE-PESRP



At SAAGF 14 -y
oAl a v ed 1 Je
a* + 64 S

= (@) + (87
(=S F TS 2a?)®)) = (@)% + (8)* + 2(a*)(8) — 2(a*)(8)
= (a® + 8)* — 164*
= (a2 + 8)* ~ (4a)’
= (a*+ 8 —4a) (i* + 8 + 4a)
=(a*—4a+8) (a* +4a+8)
tfdfgfu}fﬁfjd;'zw :(bdﬁt
(ax* + bx + c)(ax* +-bx +d) + k

(x +a)(x + b)(x* e)x +d) + k
(x + a)(x + b)Y+ )(x +d) + ko

:QﬁjéulffJ}@/)éJ. L eolo
_ESAE RSt 5+ 6)—3  12J8

(2 + Sx + 4)(x2 + 5x + 6) — 3 104
y=x*+5x SN} =@ +4)p+6)-3
— 246y +4y+24-3
=y*+ 10y + 21
=y*+ Ty +3y+21
=yy+7)+3(p+7)
=@+ +3)

(- y=x"+5x) = (2 +5x+7) (2 +5x+3)

LEAS G D )5 - 15 13JE
(x + 2)(x + 3)(x + 4)(x + 5) — 15 S

2+5=3+ 4[u[ﬂ;%]b/g’}/&£é'—}

[(x+2) (x+ 5)][(x+3)(x+4)]-15
= (3% + 5x +2x + 10) (> + 4x +3x + 12) - 15
=2+ Tx+10)(x*+7x +12) - 15

y=xX+IxSYIFP =+ 10)y+12)-15
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<Al }.mudi 4 -2l 9- u" L
=2+ 12y + 10y + 120 - 15
=3?+22y+ 105
=3y + 15y + 7y + 105
=y(y+ 15+ 7@y + 15)

=@+ 150 +7)
(vy=x*+7x) =(x*+Tx + 15+ Tx + 7)
LEGAS - ) F D —4) + 22 148
(x—2)(x + 2)(x + D)(x — 4) + 2x2 104

[+ 2)x2=1x(=H]  =[E-2)x+D)](x+ Dx—H]+20
= (2 - 2H)(x* —4x +x —4) +2x2
= (2 —4)(x? - 3x —4) + 2x?
y=x*-4Su/ P} =y -3x)+ 27
=37 = 3xy + 2x°
=% — 2xy —xy.+ 2o
=y(y —2x%) —x(y - 2x)
=0 =2%9)(y=x)
(vy=x"-4) =*-4-2x)(x*-4-x)
=2 -2x—4)E*—x—4)
LSEASURL S dstn £ E 5
a +3ad®b + 3ab® + b’
a® —3a*b + 3ab* - b’
e Jrtuted spnes§S 7 UL U
SESAS 83 T 60x2 +150x + 125 1158
(a+b)j=aj+3a;b+3abj+lf 8x> + 60x2 + 150x + 125 :f
@ - B dab - b = (27 +3Q20%(5) +3(2x)(5) + (5
=(2x +5)}
=2x+5)(2x+5)2x+5)
_EEAS P18 +108x—216  :16J¢

¥ —18x* + 108x — 216 qor

= ()’ = 3(x)*(6) + 3(x)(6)* - (6)°
= (x-6)
=(x—-6)(x—6)(x—06)
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(a+byP+a*+ b
(a— by +d*—b*
(a+by+a+b°
(a-bY}+#a’-b

x+4x*+16  (iii)

TR 4y

LSEASUEL S, @+ B :(Dq,fg

I‘LGClgJL%}J,;'Zw}(jf:'u(u’w!tajrfgu:;"{»f + b3 Az

@+ b= (a+ b)d*—ab+ b?)

:9&@&4&)&5@116%(;&}!;;19&)Ku:ffu a—-b Iz

a®—b*=(a—b)(a®+ab+ b

SESAE RS 27 a1l
833 +27 S
= Qx) + (3
= (2x + 3)[(2x)* - 20)(3) + (3)°]
= (2x +3)(@x*—6x +9)
LESASE -2 sUs
¥ - 27° :J’

= @)~ (3y)’
= (x = 3Y)[(x)* + ()3y) + (3)*]
= (x = 3y)(x* + 3xy + 9?)

(( 425 ))

M/df."u’uﬁdﬁs@u -1
4x* + 81" (1)
X142+ 1 (iv)

JSSASURE e, 2

a*+64b* (i)
¥ =307 + 9t (V)

x+2)x=Dx-4Hx-1)+17 (i)
(Bx* +5x +3)(3x* + 5x +5) =3 (iv)
G+ De= D+ 2)(x — 2) — 1632 (vi)

x+DHE+2)x+3)x+4H+1 ()
x>+ Tx+3)2x* +Tx+5) + 1 (iii)
(x+ Dx+2)(x+3)x+6)-3x> (V)

:u:/ S /’ 3
27a° + 108a*b + 144ab* + 64b° (ii) Sl + 12 +6x+1 (i)
8x® — 125)° + 150x)% — 60x2y (iv) x® + 18x%y + 108x)? + 216)° (iii)
:u:/ S /“ 4
x®—27  (iii) 64x> +125 (i) 12543 — 1 (1)
27 -512°  (vi) 343x3 +216 (V) 10004 +1  (iv)
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LM 103515 sICHCE) P b UM 21 4.2

(Highest Common Factor (HCF) and Least Common Multiple
(LCM) of Algebraic Expressions)

(Highest Common Factor (HCF)) ry bt 4.2.1
@/}ﬂ-%li‘/ﬁ@b‘f@@m.{/ﬂfu!ﬁ‘at‘n%dﬁ!&;.’/ (””uu Ku}‘?u’/.%ugjéng»
V=T (” bl UM s YR Pt

<k © §F 2k ()
eSS 2k (a)
g ke, on? 19Ut

X p=2X3 xxxXx Xy :J’
My =3x3XxXyXxy

(o S LbunbS ) Al =3 xx %y

=3xy
LI SF b 6P 207, 3 6x - 27, 22— 9 Uk A 2008
X-27=x-33 :J’

= (x=3)[(x)* + ®)(3) + (3)*]
=@x-3)x*+3x+9)
x>+ 6x—27 =x*+9x—3x-27
=x(x+9)-3(x+9)
=(x+9)(x-3)
X2 -9 =x*-3?
=(x-3)(x+3)

Al =x-3

et wnne (o)
,Q’/’/ﬂ"”ﬁfw ,g{/);r‘ﬁjblalfﬁt 5x2 = 3x+ 2.0 6x3 — 17x* — 5x + 6U}L‘7J1/§"’/!21d¢‘
1 :J’

6x3—17x2—5x+6>6x3— 5% =3x+2

3 2

_bx J—rl7x J—er-_ir6

12x* +2x — 4

12x% +2x — 4 =2(6x* + x — 2) kg
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_ujg)’/@cz +x—2..3//;!@?&/'/)!,0!}5Llﬂéu’l%uﬁ}u(]/"uﬁu}‘?ujuéd,)2
x—3
6x2+x—2> 6 — 17— 5x + 6
6+ X T2
~18x"—3x+6
2
118)6 _T_ 3X t 6

0

Are=62ax=2
(Least Common Multiple (LCM))J; ISle2ls3 4.2.2
_‘merﬁ‘}G4u}fu),}£a,}ﬁ+tn)€dxf{’iWf;q F 1613 Ku}'?d/.-{'mp;»g»
it S K L5l LL/(PJ};“J/J,‘_}SUM»'

Frests = Qi # x QReinS# 4
W Friaink 4y, 82 228

4x2y=2><2><x><x><y :J’
8x3y2=2><2><2XxXxXx><yXy

QPe1a1S 7 =2 %2 x x x x X y=4dx?y
Q/QL’Z'J/"}/—%:2 X x X y=2xy
Fiibzis = Sz x Qe 4
= 4x%y x 2xy = 8x7)?
o/t FIobaiss - S dot 2 - 1o = 3x+ 206 2 23Je
X=3x+2=x>-2x—-x+2 J/L:? :J’
=x(x-2)-1x-2)

=x-2)(x-1)
X-1=@x-1)(x+1) 2!
X-5x+4=x*—4x—x+4

x(x—4)-1(x-4)
x—4)(x-1)
Szt =x—1

Pz 2E = (x+ D(x—2)(x—4)
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At AT 14 -4
ko = Sz x e 4
=x-Dxx+Dx-2)(x—4)
Fiibsss = (r— D+ D(x—2) (x—4)
(Relationship Between LCM and HCF) ul:‘ UVJ)LQF I Ska2ls3 9 [‘b’ b 4.2.3

aLw&w;o}w[a‘”uvﬂéd’uw»m (‘}’jl)lp
px) X qg(x) = r‘yl;lp X J"l.}bﬂlu
A2d g = po) b
J‘f(j//?/’/» = q(x)
B e x =T =102 + 1x + 7022 7 (’” sl P1oiboins6 ey 2 24Je
I a8 e 120+ 35440
Fioilons = ¥ — 10024 11x + 70 W
("gjbli =x-7
plx)=a*—12x + 35
qg(x)="?
J”JWIMX r‘bjbla J/U*Llw(,'/w
p(x)
(X =10x* +11x+ 70)(x = 7)
x?=12x+35
x+2
P 12x+35>x3— 10x° + 11x + 70
% 12x +35x
2x* —24x + 70
_2x2; 24x +70

0
g@) = (x+2)(x—7) e
=x*-Tx+2x—14
=x*-5x-14 )
_u‘/ o b - xy (x +y)J’ (321838 x% + xpusl X2y + xyzu}‘?u}//:f» 258
s :

UG!JL;'#I;;‘ =xy(x +y) A
(‘L&!JVZQ
J«"u)/ g = x%y + xp?
,L{Lf//:"//uzx2+xy
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2 dt§AASE -2y
,,/J’uKu}?J/}CJ = JS’JWU)' X rﬁjl}l& J/u,?'é’_laﬂflr:?

rﬁv’)u _ b//}djbgukd//.‘%)
Jg [ le2lss
_ () + )
xy(x+y)
_xy(x+y)x(x+y)
xy(x+y)
=x(x+y)

(( 435" ))

-q/()’”df,",g/;grﬁ’w -1
4x* — 9%, 2x* - 3xy (i) 21x%, 3507 (i)
a® +2a*—3a,2a’ + 5a* - 3a (iv) ¥ -1, x*+x+1 (iii)
X2+ 15x+56, x> +5x—24, x>+ 8 (vi) £=3t=-4,2+5t+4,-1 (v)
Qe ke, 2
X —0x?+23x— 15, x*—4x+3 (i) 273 +9x*-3x—10, 3x—-2 (i)
23 £ 203+ 2x +2, 6x° + 12x% + 6x + 12 (iii)
2x3 — 4x? — 16x, x3“— 4x, 3x*—6x (iv)
e G 2P it 3
x2+x, B+ (i) 2a*h, 4ab*, 6ab (i)
xt— 16, x° —4x  (iv) a*—4a+4,a*—2a (iii)
16 —4x%, x> +x-6, 4—x* (V)

G 200 e 002 + 11y + 70 Sestsaty - 7 Z0ek0k L 2
J (J-V,lz&’/ A rnds -5y 14412

(- a) MR+ ) — @) A (P kst FI otk sput S A s
PG p(x) = 42— D) I

U U126 + @) — @) (x + ) AT I St bkt 2 6
-/ ()’” v bd

(Square Root of an Algebraic Expression) o] /Ujgfu}‘fd =l 4.3
AP e bn S eI i S e 32 e S e 8 ke £ A2

N R DR
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AP AASF -2y
(2a) % (-2a) = 4d*s 2a x 2a = 4> S U < +2al ik 4Py & Ji
:w&),;d;’@ﬂi’g/(#”&/ujg{&d/%’

=k ®) $F k(@)
SF 248 ke (a)
L8 ek 36xt - 3607 + 9 268

36x* —36x% +9=9(4x* —4x? + 1) W
= 9[(2x%)? — 2(2x)(l) (1))
=32(2x* - 1)

el d kA
V36x* =36x +9 = |32 (257 - 1)’

37 - Jexr -1y

= #32x% -1)
< wad e )
_‘Lt'ﬁﬁni”&%t/r}b‘”&/)blgé.gféf:j.g'}'}fu&],.?/)gﬁ‘?//.?"/bf?
Sl LR At 3t - 120 + 4207~ 36x + 9 278

x| x =120+ 42 - 36x+9
' -cﬁ-t’n“bx“czr)gﬁc_f/xz S
2x° — 6x —12x° + 42x° . . . o
120 £ 367 /)LcL-LnJ’llﬂx 4;4;_).,/:_%/@ )(fﬂ S
2x—12x+3 ¥ 36x+9 $Ae LU _‘gmd“%—@c;L/ﬁﬂ 1239252
6% 36x +9 -
Q- Ox_ -wlfwb&tﬂéé/

cet (P 6x+3) G Adelxt 1223 + 4267~ 36x +9 &
(Real World Problems of Factorization) JIL»AJ:QJ‘}? JB’/ =) f“ 4.3.1
/7(/'55/,1‘f):jji*?tIL;?J/uLg)&””//rﬁédff‘fu}?d}r&»wn&»»ﬁuﬁyw
Ly
e S AN FE6 =TI L Seizs” 28t
C(x) = 5x* - 25x + 30
il O Uy S el S e ed Conm$iig $izxuly
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.‘wl.(d/,!.luldi 4 -2y 9-U‘LJ
C(x) = 5x* - 25x + 30 S
=5@*—5x+6)
=5(x*-2x—3x+6)
=5[x(x—2)—3(x—-2)]
=5(x-2)x—-3)

wx=3Lx= 2@98:{&3%}!:)&1}&!{@)‘}!

e b WL AU U0 387 Ll S 7t P2y o 2o
Ux)=x>—6x>+12x -8

Lt e FQ0IUa g LG S

Ux)=x—6x>+12x -8 g
= ()° = 3(0)*(2) +3(x)(2)* - (2)°
=(x-2)°

=(x-2)x=2)(x-2)
ce e flui =20 QL6 A S SG S
:‘Lﬁb(/;lﬁcol:l/(f./;»[P(x)éL‘/LG{330dc‘
P(x) = -5x* + 50x —120
o}&]au&]/@@f@/ﬂl”'_‘at’//zwuf/lffdt?P(x)A!‘at‘//;lg:’/;’ﬁp(u}fl{i u}"/gxulz(,
el ey &L L8 S
P(x) =—5x>+ 50x — 120 S
=5(x* - 10x + 24)
= 5[x? — 4x — 6x + 24]
=-5[x(x—4)—6(x—4)]

=-S5(x-4)(x—-6)
L6148 licliicl§ ,$ub S v x =6 bx =42 p O S rE LA
-4‘".?%/.:,553&?/)
coAt6 10
2 2

Ul OIS LS Pl ie i R

(( 445" ))

Qj/(}"’dfd/}d/l/ﬁguy(f”)@/} -1

o2+ 12x+4 (i) ¥—-8x+16 (i)
642 — 32y +4 (iv) 36a* + 84a+49 (iii)
40x> 4+ 120x + 90  (vi) 2002 — 120t + 18 (V)
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S S -y
Q:/'/(}’”f:ﬂ ,3{/,@@}’/!/}? KU)L‘?J"}@A <2

A4x* —28x3 +37x* +42x + 9 (1)

121x* - 198x% — 183x% + 216x + 144 (ii)

xt— 10x°y + 27x%% - 10x)° +y*  (iii)

A 123+ 37— 42x+49  (iv)

‘L&Ji),.lj.&/})} uﬁ%y R(x) Lﬂ‘l)d//g:/l./..{l»! Ld/gdl./ J?Lﬁul/';x 3
R(x)=—x*+6x-38

b R EL PGS oSS IS
Mo25L 280 P(x) Bebs Viuge S8 Ui 19 2
P(x)=x—15x+75x— 125
e pClag S B
e (o B b L JGGs e L x i W SISy b o
V(x) = 263 — 6x2.F dx
e QOIS g S S
L Y AR AEAEI T 6
Y(x)'= 242 — 8x + 6
IR LA e o A1 x BT A L e

()

S S zi.,u?g _ujéan_;,,'z/tgéiuy. s -1

<
¢

o

e $AS12x+36 (D)
(@) 12c+3) () 12G3x) (¢) 12Gx+1) (@)  x(12+36x)
Az S - 126 +9 (i)
(a) (2x+3) (b)  (2x-3)
) (2x—3)2x+3) ) @2+302-3x)?
e (6K ablaidh (i)
(@) a’b’ (b)  ab? (©) a*b’ (d) a*b
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A ANSE 4 - 2y

e FISb13K 30xyidx 1632 (iv)

(a) 480x°y (b)  240xy () 240x%y (d) 120x%
%«/}Jlb{r‘y!)(&m‘fﬂdlﬂb} = KU}L‘TL?//&(» v)
@ o b) 3/ © <A @ AU

i O de X2~ 6x+ 9. (vi)

@ *x-3) (B £x+3) (o) x—=3 (df x+3
e F13bs56(a — by alta=h)? (vii)

(@) (a—by (b) (a-b’ (0 (a—b)! (d) (a-b)°
:‘adf,“u(xz' +3x%+3x+ 1 (viii)

(@ @+1) (b). < Ax—1)’
(© @+DE*+x+1) (@ G-DE*-x+1)

i o nkdi$ L F G (i)
(@ 1 (b)) 2 (©) 3 (d 4

:+Qﬁ;zvﬁgx3 -27 (x)

(@ x-3 (b) “x+3 (c) X*=3x+9 (d) Uswcsla
ySSAS UL, 2
¥ 647 (i) 4 +18x2—12x (i)
XX=23x-60  (iv) Xy -8 (i)
x*+64 (Vi) 2x2+7x+3 (v)
(x +3)(x + 4)(x+5)(x + 6) — 360 (viii) 22 +9  (vid)

(2+6x+3)x*+6x—-9)+36  (ix)

,Q:/rﬁb”rﬁjl)lauljidb}'}} =3
X+ 3x% —dx, x> —4x + 3 (i1) 4x3 + 12x%, 8x* + 16x (1)
¥ =0, x> —x—6 (iv) X2+ 8x+16,x>—16  (iii)

U/ ,»)V(:?”" 2o SE 20 klex + 8+l 4

INTEUAxUz e Cx) =2 — 8 + 15U e G0 AU F i gor 5
?‘g.l{(cﬂuu:ﬂﬂ;(ﬁb!JJ}L:/}’_L&L"//"W
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(Linear Equations and Inequalities)

S L Lo MLz yf ey

<ug/ﬂlg4bd)ﬁ/&jda£umlu:ﬁfdpjvLu;/d;ﬁg}}’t’fu;bl/;fzﬁlu;lsl/&/;h.{
_Jf/fjlréum,@r;‘"tum’vvgfu;’}l//;;&uu{u
_uf/’/&ﬁuiéngQ#LU&Lu;UL—*}&/}VgM U:U)/l,&"(}h'bu

<f/(#ﬂ e imicmia§ F6znd T e16b6 U8 F S 6

(Introduction) JA5

/,:Z‘_.k;.(’f)uﬁu’f&bﬂ?/u;bbf/jmu;l;b‘u{/};{é LL/J/;!LL‘«.J?L/JIL«‘ L‘l(}gf??
m{ﬂf*d;wmuﬁ&gm_ugé/@ uﬁz’_/ég"mé[aWuy/;Lglﬁ,-+t@gdw’
bt (o oW 150 F 13 L Uit

(Linear Equation) :«bl/&».{ 5.1
F v waugn S ax + b= 0 2ehle s
a0 Sz ax+b =0 St 2 Latee 2 L) X sla # 0t N5
eSS S S Gt ,ﬁ:‘:c/}upaquﬁé’uﬁa,uJ./;,{.‘amg%mu

-~

A A A

A

-‘agﬂl
L'/J’f.:«uu&uv{u:/é"vg 5.1.1
(Solving a Linear Equation in One Variable)

Seblo e bt nfonlze bal /ot o d § 5 _ogd S S eile Gl Ut 2L
B S SN LS P L L LS SF
tMAH LSS et Gsk S AL
(Md/;//(l)li//"’?:(dl}’lui»
_q’/&q[(}/(fﬁ;g.}ifléabv .
G ARSI oS
eSS 5
LL/w_q/f;.}}d/»/um,&»}:’rﬁm_J/h,{! Llnd Unlir 2ol o

_ujé//&fﬂmﬁfrf/_j!)!uiuéguuﬂ“i
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o rnf 15 2y

LSSL L
GIIETE Ao i L e p L o P s
/G

_‘aofﬁffglgkfa&?'gft’q}/@uuf:a!:l/wl/f .
-u://;U;/?L}'d)ﬁu!u:/ffu;"bl/(j;}@/; 1Je

—2 x—4 . \
xs _x2 =2 (i) 3x=5=7 ()
3x-5=7 (i) F
3x=5+5=7+5
J/{QI;LM&/)V.CU:/?.{’ 3x=12
eraf w12
3 3
x=4
LL/@/} x=4 ui'c«l;lxéfd: :dh’z
3(4)-5=7
12-5 =7
7 =1
e b St S S e Fhebogix =44
:;%l(f{,bd}ﬁ
< t t t t t t t L 4 t >
<4 -3 2 -1 0 1 2 3 4 5
510
x—2 x-—4 ..
- =2 11
5 > (i1)
. 2(x—2)-5(x—4) 5
J’/c«bl/d.u..{“iLL[&&/&AJ(KL’:J(T 10 N
S LS L Ll S 2x-4-5x+20 _,
10
-3x+16 5
10
4 83 U

NOT FOR SALE-PESRP



Ll F s Bs 25 - 22y

22

—3x+16

x10=2x10

-3x+16=20

-3x+16-16=20-16

-3x=4

4

LL/@A xX= —% uﬁai;l/fd; :db‘?,’

10y

_z+§:2
3 3

-2+8

3

6
3

2

=2

2=2
_%Jpgaﬂ;lx‘:‘fd; x:—gu%:

:A%%Lyék&bﬁ
__4
3
| | | | .!.u | | | |
< ] ] ] T ] ] ] ] >
-5 —4 -3 -2 -1 0 3 4 5
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Ll F s Gnk 15 - 22y
(Linear Inequalities) uﬁ? lal~ /:; (5./:'.{ 5.2
—e b b e U e et 5T U F

(e tznltsf) < (e slamz) > (b)) < (ct2) >
:/?ubédlf”
ax+by<c (iv) ax+by>c (iii) ax+b>c (i) ax<b (1)
Aot 220 (v) st Gid) sl £ S 2t Ut 21 Gi) oot (D) b F s sl
L g S U e a2 utne P et b S LTS S Ul 2
LSYFGSH I e T ()
S G P et (i)

LS e i
_‘aalgd,g%}?d/gbl//{'a—

_u://:lﬁ/,:bd)ﬁu!u:/f:’/gx—l <0 :ch‘

S

2
—x-1<0 .1
3 (1)

2
= —x<1
3
= 2x <3
= x <=

K:J:L»/;;éfd; o< X< %g(—oo,% jg}’:‘ujdig(i);ml&b(l}é:}{c % fc‘-:,_.,ib/‘lﬂ/l

WUt 3 S

|
T 7

o)
] | [ ] ]
] ] 1 ] ]
-5 -4 -3 -2 -1 0 1 2 3 4 5
. 3
535

e b P Ll F et F S 12 S0 5L
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J!)V}J)ldl;b&/)_{:S -2y
:ugéé/;w/,bdmd’éumlJuu}d,:@»

el F A8
x>1 (1,0) or 1< x <o ] f i = —
-2 -1 0 I 2
< | o]
x<1 (—o0,1) or —o < x <1 € I I | : I »
2 1 0 1, 2
—————
x>1 [1,00) or 1< x <o e
-2 -1 0 1 2
<1 (—o0,1] or —c0< x<1 —ft—f—t—t
2 -1 1] 1 2

eSS S et et 0 5.2.1
(Solution of a Linear Inequality in Two Variables)
:9&Cnvgauﬁuﬁd5a/;gv,u}&/)4uﬁy 2l x ca!;?“”»/?ub(lp

ax+by<c;, ax+by>c; ax+by<c, ax+by>c
_ugu.f‘;}‘uiub‘a/;luju"‘/lﬁfdlyc:braulﬂ
f:ﬁuﬁ(regions)u#)W}J/dﬁ“’}?‘at‘nb.{!J!/’?ax +by=c wu&/;.,{fuyatgﬁ
:+.Kwuguﬁd51k?+b/
ax + by <c SEirb (x, y) Usin > ®
ax+by>c Sberb(x, y) uir G
et S5 s i ax + by = b et 55 i/ i) i () b 4
Zoml W GFP Bt F a0 S Uy S Lo LSS 6o S S
et/ (:"’f VAN L

_‘QL”/:/,L:‘:/A[:,I;P/;;;ZLLD?UZ%}/“‘u{lJK&UV}&/JV‘Q}: yaslx
ceen 21+ 2(1) =3 <66 Fox+2y <6 =ble £, DR 2ok LJE

-l?ndr""‘..éijJ!/’?u’ilycuj’&/:f.t"uu/x +2 <6l Feins il
-‘at'lgw/"c«!}l/,}b?f" d/c«!;b*/zzugﬁo;/ug/?m’/ax +by=c &'}V(ﬁ/}v{f@/ﬁ«]
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“‘{i?{§6 -« x+2y=6 ...(ii)
-0.3)

N 6.0) —< 60, 3) (6, 0V A S 07 -yul F—x G
T X () B O FE D) il F 556G 18Uz
5 0(0,.0) (4t e U 16 £ b S Y
_‘Lu.?;él;/,(ii) b,fyfwﬁ/,/?ﬁﬁ?uﬁtﬂ

S 0-2(0)=0<6ed_Tnix+2y A2 y=0sx=0
e b St nd (D) ehls £(0, 0) L) c b

(i) w2 LS ¥er L () eile S0
L) - KL L) B Eii A8(0, 0) £
FLE A 5.4 (a) F ks as L
—e VI

el FLER L L2l L b5 ad

5.4(a) f

e S et ndx + 2y > 6 .. (iii)
sl 5.4 (b) f o LK S5 i E o £Gi) s
e L E
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Llobs F st E sl Gosf 15 - 224
1Ly

e SIS AT Lx + 2y <6 (V) sls &
(i)t B IS LD s & L Giws
E i 54 OF 26 Liv)ablad oSS
e L

2Ly

S X420 26 . (V) ehibe F 56 (sl LUl (Db
er SE ) al:b»/.-.;fc‘-_,ib‘{w‘ujz./cf.t‘:/w

e P08 0 ZGiywsansls o £ i £ Gi)
U5 A4S b L E b e SE () il #

-
¢

SSsr P S x+2y>6 sx+2y<6 BaS

_ugz“_//;u;
:(J:/Ja[u;’}b‘ﬁ;&/)u{d}@/)u:d}:‘”-xy :4‘)@
y=<2 (i1) 2x>-3 (1)

2x +0p > 35 2x > bl F UGy (1) S
-Lalt'nd"zy/? (x, y)L@(V&{J’KJIu!‘QL“lgLé”

X, yER xZ—% f_,}

e 2x=3 . (a) b el F FE

e U 5.5(2) F o1k 61l (15 EF s 1S 7
—e WS

& E e S L@ 6w D6 26 = 3L AU

5.5(a) f* N J}‘//,dr‘”ﬂ

e y=2 ;«!)L«‘,"@L&‘Jy < chl//:; (i)
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Jl)V}J)IJl;LA(}-J}.{:S -2y
1Y 5.5 (b) Ko KU1l (S5 L5 —x)»ﬁ" (LIS 7

y= 2)456#/&:‘ng<2 :«UL/}UL,{,-‘L&-@LA/JU:

S J!/’?ys2@/tﬂ-§-y/,dwh—5‘]t}{§£
1 _4.‘}’&/46}”.&&&‘{%1@1”156»/
55 (0b) f 1y b/d’fuiuu,j&m{»w.u/é"» 522

(Solution of Two Linear Inequalities in Two Variables)
_,Qm‘-md}y/?.:gé (x, ») uﬁﬁb’f"/“‘rl?uﬁﬁ%"—xy J’jgrwjéu;‘}tr//:}&/}b{
.:l:u/f/(?“i £§,)$@;3!/'?(t£5 LC/J!-U}L/:«:L"MA!U?I;V}(V"u?fuﬁ(lbj
Uisle & 550 720 S P A1t L EEKLS 0 Amp 5 5L T L
_‘Lt'lld/(solution re gion))é(f
g K SN b/ Sl il 4 sJe

x—-2y<6
2x+y =2
x—2y<6 ...() U
2x+y>2 (i)
el 36 () 50

x—2y=6 ...(111)

e i St GiD) £y =0 L6x

x=2(0)=6

x—0=6

= xX=06

—e bl (6, 0) et
e i Sndt GiD) S =0 L L6y

0-2y=6
= -2y=6
6

= y:q:—

—e bt (0, 3) By

ey = 2y < 6ble F0,0) B_a bW LI (0, —3) 216, 058 1. Kx — 2p = 645
0-2(0)=0<6 Sudab St
/,}u"df/./di‘*”ﬂ,&.‘cé-J?;//?d!‘”ﬂu’/?;m!x —2y = 6131 ¥ — 2y < 6L AU
e WIS 5L 20 L 5.6 (a) F
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L@gl;bfﬁb”'({(ii)d}@u
2x+y=2 ...(1v)
& Sendt (V) fy =0l LE6x
2x+0=2
2x=12
x=1
_‘Lt’}’fgjilp(l, 0) L
& Sndt (iv) Sx = 0+ Z 26y
200)+y=2
= y=2
_‘LmJ‘lp(O, 2) e i
SIS 62x +y = 2575(0,2)41(1, 0) b6 A
;’r,L"‘M/}]@bL«‘Z{d}(O, O)ﬁ-ujg

SoLe S

Uy

200)+0=0%2
Loxx+y=2 bbsuf{gl,u/ffd;c/w
/,fu”d;'iz;!ﬁ/,fd!‘“‘ﬂ/hd/gf}’//

e VW2 5L 2 L 5.6 ()
5.6 FBESL L Uil 2 F 6
e Leks LUt 56 (0) S

e W b L8 L 256 (o) F

(( 5.1 ))

-Q//;lﬁ/,:bd:/&/)lu:/f/u;!}lma}@u -1

%—%’Eé (iii) §+6=—12 (i) 12x+30=-6 (i)

_1—50x=9—%x (vi) 2"3_1—37’6:% (v) 2=7Qx+4)+12x (iv)
I S SISO it 2

3+2x >3 (i) -9>-16+x (i) x—6<-2 (i)

ix—%£—1+%x (vi) gx—%<1_—21 (V) 6(x+10)<0 (iv)
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Jl)V}J)IJl;LA(}-J}.{:S -2y
T LS eSSy K LUt F G Sl 3

3x—2y =6 (iii) 3x+ 7y =221 (i1) 2x+ y<6 (1)
3y—4<0  (vi) 2x+1>0 v) 5x-4y <20 (iv)
‘Q//;lgcc/’//!;db)é(fd:u;bl//f&/}u{d}’@u 4
3x+7y =21 (111) x+y=5 (1) 2x—-3y <6 (1)
x—y=<2 —y+x<l1 2x+3y <12
S5x+7y <35 (vi) 3x+7y =21 (V) 4x-3y <12 (1v)
x—2y<2 y<4 o3

(Feasible Solution) Jf JJe 53

wsks§ o St G £ e b d L 2 o = Sidopin
S LS 8 Lol Gos S Ut e 367 b Ll (problem constraint)
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(Maximum and Minimum Values of a Function in the Feasible Solution)
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(@) SEES by ST
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(Trigonometry)
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(Trigonometric Ratios) u:w 8@;:"‘ 6.2
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(Trigonometric Ratios of an Acute Angle)u.:‘:"’] 8&:6 d/ é.;l)ub..{l 6.2.1
B 9k e b ol G K U Qs U el 26 s

e eI U e e L Pud Laid se 90°

, ~c ACB& o171 206 = LU0 il f S P/
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a 5 b
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(Trigonometric Ratios of Complementary Angles)
Qe F SBsim B = 90°- Qusim/ C = 90° « mLA = 07 ACB&M o191 =26 L]

agf 6-L5

7 Sl S
mAC b
/B =sin(90° —0) = ...(@

sin m sin( )= T (1)
S s S J A

cos mZA = cos G—m—AC b (i)

mAB ¢
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SVl LIS
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tan(90° —0) =cot 0 ;
cosec(90° —0) =secO

(( 625" ))

_q/(Fu?JGgf“iL.{!/;Lutuﬂﬁ',nﬂt:ﬂ?gf“s@» -1
cosec 0 (v) sec 0 (iv) tan® (iii)) cos© (i1) sin O (1)
cos ¢ (x) sec ¢ (ix)~ cosec ¢ (viii)) tan¢  (vii) cotdp (Vi)
C C
(a) © <
8 ¢ 17 ¢ 13
5
[ ] 0 1 0
B 3 A4 B 15 A B 12 A
mLC = 0uimd = GBS Qe F R ABCE B i 2 St 2
B - c cos 0 (i) sin 0 (1)
sing  (iv) tan®  (iii)
¢ ! tand  (vi) cos ¢ (v)
D
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T
B s o
-Q/.:«;L‘”Jj@ucgf/d(dﬁ 3

sin O cosec O =1 (1)

> 3 cos O sec 0 =1 (i1)

tan O cotO=1  (iii)

0 [

A 4 C il 4

sin 30° = sin (90° — 60°) = (1)

cos 30° = cos (90° — 60°) = (11)

tan 30° = tan (90° — 60°) = (iii)

tan 60° = tan (90° —30°) = (iv)

sin 60° = sin (90° —30°) = (V)

cos 60° = cos (90° —30°) = (vi)

sin 45° = sin (90° — 45°).= (vii)

tan 45° = tan (90°=45°) = (viii)

cos 45° = cos (90°—45°) = (ix)

sinm/A4 = %4 e 60°15 S e pinsdle LI Cslm s B =90° UL ABCELs s I 226 5
g U S F st

A m%

cos 60°  (i1) — (i)
mAB
cosec = (iv) tan 60 (iii)
b ¢ 3
sin 30° (i) cot 60° (v)
/4 o ..
£o° ] tan i (viii) cos 30°  (vii)
¢ ¢ B cot30°  (x) sec30°  (ix)

(Trigonometric Identities) ugmégf 6.3

(Fundamental Trigonometric Identities) u‘l.fﬁ &L:f u’:!.}:

SIS K 2 ULt o urdndiigt e F s L g ST U e £ A
bxain L o L uplp Lt SOuot (LT 650 Ut el 11 2267 e o0 B3 ko

(13

-

¢
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eF 16-2y
e 52 — 32 4 42

- 25=9+16
L “ b”él/u(oﬁﬁ'“a”éwd/»fuﬁyénu’;

cud/ 2 ST /,L“c”dl/d/ 29
A
2 2 2
a b° ¢ , o ;
—2+—2=— LL/":MLCZ}J/U'?/

C C 6'2

S}
€--mm---->

lsin? 0+ cos’ 0= 1 ...(i0)

a> +.b> =¢?

<o - > 2 2 2 - .
Z—2+Z—2:Z—2 a_d./((:'va_bzi/uf)

|tan20+l=sec26| ...(111)

2

a b . & ;
—2+—2=—2 L—L/ﬁ?ﬂ&—az,{cj‘:’)
a a a

1+cot® 0 =cosec’ 0| ...(iv)

- O UL f 8 Gy GiDGD U
(sec? 0 — 1) cos? 0 = sin? 0:/S =t 110J&

L.H.S=(sec?0—1) cos’> 0 f

=tan’ 0 - cos> 0 (+ 1+tan’ 0 = sec’ 0)

1) .
= sze .c0s> 0 ( tan@ = sin 0 j
cos 0 cosd

=sin’0 =R.H.S
(sec? 0 —1) cos? 0 =sin? O U=

tan 0 + cot 0 = sec O cosec 0:/ St :11JE
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agf 6-L5
L.HS=tan 0 + cot 0

_sin® cos0O

cosO sin0

_sin®-sinO+cos0- cosO

cos0-sin0

_ sin”’ 0+ cos’ 0
sin® cos0

1
1

=—————  (vsin’0+cos’0=1)
sin® cos0

1 1

cosO sin0

= secO-cosecd = R.H.S.

tan O + cot 6 = sec-6.cosec O gﬂ

1 1 1 1
S iy et 128
cosecO—cot® sin® sinO cosecO+cot
1 1 1 1
LHS = __ RHS= — = i
cosec O—cot 6 sin O sin<@ cosec O+cot O
3 1 B 1 1 1
1 cosO sin@ Tsing 1 cos 0
sin® sin© sin sin 0
_ sin© B 1 1 sin 0
l—-cos O sin© sin® 1+cosH
sin O(1+cos 6) 1 1 sin O(1—cos 0)

B (1-cos 0)(1+ cos 0)_“sin0
_sin O(I+cos §) . 1

1—cos’0 $in 0
_sin B(l+eos 6) 1
sin” 0 sin 0

_ I+cos 0 1

sin 0 sin 0

_l+cos0-1
sin 0

cos 0
= =cot 0

sin 0

sin 0 (14 cos 0)(1—cos 0)
1 sin 6(1—cos 0)

sin 0 1—cos’0
_ 1 sinB(-cos 6)

sin 0 sin’ 0
1 B 1-cos 6

sin 0 sin 0
_1-1+cos 6

sin 0

= C?S i =cot 0

sin 0

L.HS=RHS U+
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woF s
sin® 0 + cos® 0 = 1 — 3sin® 0 cos? 0 1) = 113

L.H.S =sin® 6 + cos® O B
= (sin? 0)* + (cos’ 0)*
= (sin? 0 + cos? 0)(sin* 0 + cos* O — sin? O cos? 0)
= (sin® 0 + cos? 0)? — 2 sin® O cos’ O — sin® O cos” O
=1-3sin? 0 cos’ 0 =R.H.S

sin® @ + cos® @ = 1 — 3sin® O cos’ O e
UnChUt &0 ey St UL F 3L tan 0 =%f 114J¢
C
tan@zi:g <l S
4 ¢ !
a=3,c=4 Sz
/cj “@ .
2Y L YRV 4w I
e+ 2
=9+16=25
8 = b=5
A c=4 B
) a (3 b 5
sin=—- == ; cosesf=—== f
b 5 a 3 éJ'u’
costE:i ; Sece_ézé
b 5 c 4
4
cot6—c——
3

(( 635" ))

I R F Atk T

tan 0 = % (iii) cos 6 (i1) sin 0 = (1)

cot = (iv)

e 110 .

NOT FOR SALE-PESRP

Il
m Alw
—~
<
N
w2
&)
[
@
Il
w



cosO 1

(e UL Lt

— = — 3 (sin®+cos0)>’=1+2sin0 cos 2
sin tan0 _
cos?0—sin?0=2cos’ 01 -5 sinb_ cosb _, 4
cosec O sec©
1-sinb6 0
Sy _ COS- -7 cos’0—sin’0=1-2sin’0 -6
cos®  I+sin6
1-sin.0
(tan 0 + cot 0)* = sec? O cosec? O -9 (sec 0 —tan 0)* = i -8
1+sin 6
t -1
an 0+ sec 0 =tan® +secO -10
tan O —sec 0+1
sin® @ — cos® @ = (sin @ — cos Q)(I +sin O cos )  -11
sin® 0 — cos® O = (sin? O — cos? 0)(1 —sin® O cos?0)  -12
gt S0 e F Sug s 6.4

(Values of Trigonometric Ratios of Special Angles)

S AeF Sase G radj

D B
u ol b (003U ST LA S ACBDE 1 L
FABCEMEL 1_gpd S S U
¢ n mZA=m/B=45 5 msC=90°
S .
S F S i L ABCEL
A=d+ b
s [ A=1+1
A b=1 C
=2 = c= \/5
uf”&l(f
sin 45":ﬂ = L ;. cosec45° = <o \/5
c 2 a
cos45°:ézi ; sec45°=£:\/§
c 2 b
tan45°= =1 : cotaso= Loy
b a
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S F S 60°££ rad jm30° (Erad J
3 6
(U L Uit U el e i 5
e B AKADE C B ot o BCLADY
Ui mAC = mCD “iu’l
m2ACB = 90°sim/ ABC = 30° « m/BAC— 60°
D mBC =x Jg¥~ S/
s s JEABC

22:12+x2
X=4-1 = x*=3 = x=AB (mBC=3U8)

A F 300 (%rad j

m<B =30°U% ABC&kE s ) =46

1
sin 30° = 5 ; cosec 30°=2
cos 30°= ﬁ ; sec 30° = i
2 N3
1
tan 30° = — ; cot 30° = \/?_)
NE)
u?&gfgf60° (EradJ
6
mLA = 60°U% ABC&ds 3121 =16
1
sin 60° = ? ; cos 60° = E ; tan 60° = \/?_’
cosec 60° = i ; sec 60°=2 ; cot 60° = L
NE ’ 3
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oo

-‘atlgw&“l[éﬁ‘wuﬁd}y
0 0° 30°0=" | 450=" | go°c=T | 9go=T
6 4 3 2
1
sin0 0 l - £ 1
2 2 2
B 1 1
0 1 X e —
cos 5 \/E 5 0
1
tan 0 0 ﬁ 1 J§ o0

(( 647" ))

e e Sus e F U@L L AAT

tan 60°  (iv) tan % (iii) cos 30° < (ii) sin 30° (i)
sin 60° (viil) cot 60°  (vii) cos % (vi) sec 60° (v)
cos % (xil)  sin45°  (xi) cosec 30° (x) sec 30°  (ix)
ey 2
2 cos 5 sin Y (i1) 2 sin 60° cos60° (i)
sin 60° cos 30° +cos 60°sin 30°  (iv) 2 sin 45° + 2cos 45°  (iii)

sin 60° cos 30° —cos 60°sin 30° (Vi) cos 60° cos 30° — sin 60° sin 30°  (v)
tan % cot %4- 1 (vii) cos 60° cos 30° + sin 60° sin 30° (vii)

‘.Q/'/rﬁj""q;lﬁfi}@/};ﬂ% =i cos %msin %/’ﬁ 3

3cos45°+4sin45° (i) 2sin45°—-2cos45° (i)
5cos45°—3sin45° (i)
(Solution of a Triangle) J¥&d> 6.5
ﬂ'c[u:‘/?wcﬁ»ufuf‘?ﬁguﬁlméul-wz_na,,ﬂj‘j"’/,’cuhlgfuﬁwdffug&tg(«
_ujéfpl’”qnﬂ@gﬂ/é?n()’”éz.{l
VZu??t/J’/w,,m;?Gd/ﬁug@_me"Kwt/(}*’q/wJm@g
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2 62y
C _nfd)ﬂﬁfd/:u!]vglméj,{lgz :..:u}‘“};{’

§ mZA = 30° « mLB = 90° > S5 F ABC ek 1158
b Il
S a=2cm sl
30° . [
y z 3 _‘gaﬂ/d/é./’/(}’”mé()mc:bufﬁ 3(J’
m/C=msB—-mlA J
= 90° - 30°
=60° ...(1)
a_ sin 30°
b
2 .
= 7 =sin30° (. a=2)
= %zl sin30°=lj
b 2 2
= b =4 cm .(11)
le tan30° 2!
C
. 3 (-.-azz,tan3oozij
c 3 \/3T

¢ =23em (i) 53
b A GiD sl (DA
LIl iz wear®§ 0
mZB =90 b=5cm « mZA = 60°2 )/ S ABCeL: 1168
_‘L.:w/}d/i_/'/p"”mécjaic alt W

mZA = 60°
mZB =90°
msC =msLB—-m/A
=90° - 60°
=30° ...(1)
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BIE N,

il = sin 60° -
b -
a_\3 +» b =5,sin 60° _V¥3
5 2 2
54/3
= a=""=
2
= a =433 cm ...(i1)
¢ = cos 60° 9!
b
c 1 ( 1
- == wb=35, cos60° =—
5 2 2
5
= c=—
2
= c=25cm _..(ii)

G0 A GG (DA

-uné‘@’:@mﬁnf@ﬂkm_g e Yrd

mZB=90°s c=lem « a= 2 emJS 2y S F ABC2L: 1178
el S ms Comsd b 2E WS

C
LJ/J&/};@,K"
P =2+
! B =)+ (V2 )
g
\" L p*=1+2
2 _
I L p* =3
L b =3cm ..(0)
2
sin mZ/ A . =£ =mlA=sin"" \/2 =54.7° !
[ ] b 3 3 :
4 c=lem B = msA =54.7° ..(ii)
msZC =msB—-m/A 3
=90° — 54.7°
=35.3° ....(iii)
~teb A Gii) i Gi) (D
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6w
‘n&fd;/lﬁfd/ékbgnl}'ﬁbg.,«z :kbjff%
mZB =90 b=22cm« a=2cmJS 2y S FABCeL 118
-‘ac«/}/}JL/pl’”c/;l msZCmLA u.f‘z ZJ’

C eule Fes Lo

P =+ >

l A =b-a

=2cm
o
o ~

| \S]
=5
I
B

—(2)°

a

=cos m£LA -/

Iy S
mZC=msB—msA v
= 90° — 45°
=450 (i)
L R Gii) i Gi) ) U

6.5

_u:/’/()’”g[/!ﬁfu(z:y:xufu?@:uﬂﬂﬂ;?ﬁ'oﬁ@@d}@u -1
(N

(i) @)

3cm

y=

(iv)

45° [

A y=4cm B
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apF 162y
_q/p‘*‘g;umcwl(}b’tziu?‘“’djs@n 2

C
(i) (1)
C
5
b < g
I 2
S b <
Il
S
I— AC :\/EcmB
A c=4cm B

g/ gns il ed sle 260dL PR 1
M/ B=90°S 2y LI s 4

moC=45°, a=8cm (i) moC=60°, ¢=33em (i)
mszA=60° c=4cm  (iv) a=12cm,c=6cm (iii)
b=10cm, a=6cm (vi) msA=30° c=4cm (V)
P
[~ ~—
o L-e Bl MELIL FLEsRAQY S S 5
[ ~—— ~— _
% d// Lf JML/))J:D&’JRMPMJ"
T Talvs q)‘;/ 26§ POR a3 i ) 9 B,
[T~ a2
0 5m R "Z/
B x C
C , »
_Q/()’”dt,ld/xuﬁf’u(d)&lx -6
<
9)
S
A 17 cm D

QWSS e fie &bl e a6 S FESHLITA S el
S Sk S i
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e 162y
D C yd
xm (x+ 7) mE el si(x + 9) m)’g(:g?(&/ug -8
Sy _q/()’*.wfu/x-w
> b
]
A (x+7)m B
-u“/(ﬁ";afgfxuﬁfzvgm -9
2 (i) B xcm c ()
& I, £
; N a qpcﬂo
] A
A B 4 cm C
mAB = mBC

J:’/‘,,)l)/)!»"‘ i 6.6

(The Angle of Elevation and the Angle of Depression) .
‘§.VMJ)?,:5!JU.V/)£ABD£§KJcxg’d/c_'«/uc;(ff)AJﬁjul(m,gdu()’/l’)ADb(?lu’(

B e O el

m,yd/u;j'f e
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- l
P D
292 800

¢ ilem
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C
JiABCEA: 3 f
mBC =40 m

. mZ A= 60°
S — — -
(— A¥BCUFBE) mAB=x JSJ)

1) . /

Sz 7o) VEABC &l ol 1 226

A xm B BC

tan 60° :m_gf
mAB
40
\/_ = o—_—
X
- x =2
NE)
= x=23.09m
2 23.09 m bbbz | L i A LI
el ¢ 4 (f( =t /.::Iﬁ(lookout tower) /L},':L&!/? ..{! 20J¢
L/Cﬁd;!’h{!}nﬁo m&g)ld//bﬁ/ﬁ_§_45°/,:i/dijdﬁl)g

?‘LJ})L':J/
Je iy SGTC Bl s ABEABC L 3 f
‘au’gcm
mAB=30 m
mZCAD = m/C = 45°

mBC = xm="?

Fstosel JEABC b ai 1 =06 g S P )

tan45°=m—A_B
mBC
= 1 _30
X
= x =30 m
_9/)530 mczbﬁd)fu%:
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e QST -0 =300 s LLsIU K13 st i o 21256 (i)

(@  ULe6.5 (b)  ULE7.5 (c) JLkl6 (d  oeis
O Setioe Chh e L Sa$as o gdets 1 F ms0 meetr  Gii)
(a 50m (by 25m (c) 35m (d) 70 m
sec’0 —tan’0=_ Giv)

(a) sin’0 b) 1 (c) cos® 0 (d) . cot’ 0

- = c0s” 095 23105l L10.sIsin O = %/ﬁ (V)

W = ® = © 5 =
D35 25 93 @ %
- _ % rad  (vi)
24
(a) 30° (b)y 37.5° (©) 45° (d) 52.5°
292.5° = rad  (vii)
17n 17
(a) T (b) T (©) l6x (d) 1.625 =
?Laém&gfwz)ugu'u:’/cufdj@;; (viii)
PR (s
(a) cos(2 sin (b) cos 5 cos
Gt @ afif
(©) cos(2 sec (d) cos 5 cosec
sin 60° = (ix)
! N
1 b - 2 d —
(@) (b) 5 (©) (3) (d) 5
cos? 100 7 + sin® 100 &t = x)
(@ 1 (b)) 2 (c) 3 d 4

Supd s 2
_u:"iuﬁyd/n/?um,u/&;utqzj (a)
142.5° (i) 75° 45" (ii) 255° (i)
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e -y
_u:‘”guﬁj’;?mw‘dﬁ_,m/;u/db;uﬁdﬁéqﬁy (b)

11xn Tn .. 17n
- 1ii — il g
16 (ii1) 12 (i1) 24

u:/cxt“/u,{fgi(}.l(}”‘d)@/} 3

(1)

sin0  1+cos0

= i
1—cos9 sin 0 )
sin 0 (cosec O — sin 0) = 3 (i1)
sec” 0
cosecO—secO.. 1-tan®
~ (111)
cosecO+secO~ 1+ tan0
tan@ + cotO= ; i
sin cos0 (i)
cos O+sin® . cos 0 —sin 0 2
O - = ) (v)
cos 0—sin 0 " cos O+sin® 1-2sin"0
1+cos 6 )
—————=(cosec 0 + cot 0)*> (vi)
1—cos 0
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(Coordinate Geometry)

S L Lo MLz yf ey
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(The Distance Formula). ¥ 7.1.1

-4 mAB ‘?‘MK|AB| ")l’“‘d = ‘E‘ ol gt b0y U S5 B (x,, yz)/;l 4 (x, yl)fuj/u.’/'
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(Graph of Functions)
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47 =— (viii) 105 =100000 (vii) 92 =3 (vi) 27 == (v)
16 8
x=10(vi) x=8 (v) . x= (iv) x=8(i) x=0 (ii) x=4 (i) -3
1000
| (@XED) |
5 (vi) -5 W) 2 (iv) -2 (iii) 1 (i) 3 () -1
-3.45104vi)  —-1.3279 (v)  -1.0575 (iv) 0.2971(iii) 2.7627 (i) 1.6335 (i) -2
x=1556 (i) x=1015 (i) -4  —1.4981(iii) 1.5019 (ii) 3.5019 (i) -3
x=0.009585 (vi)  x=2270 (v) x=0.02675 (iv) x=0.0003681 (iii)
( 245~ )
1 (vi) 5 (v) 2 (iv) -2 (iii) 7 (ii) 13) -1
a2b3 x4Z
In —— (vi) log, — (v) log; x%y (iv) 6 log,b (i) log27 (i) log45 (i) -2
c y
1 3
g[logx+logy— logz] (iv) 2Ina+1Inb—Inc (iii) Elog5 2+3log, a (i) logll—log5 (i) -3
4
x=-10(i)) x=4(Gi) x=5 (i) <4 5[log,(1-a)-log, b] (vi) g1nz+1nx(v)
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7

2
1.339 (i)  23.62 (i) 2.960 (i) -5 X=52(vi)  x=22(v) x=5(iv)
17.17°C -8 Jw1a 27 M=3 _6 14.21 (iv)

(F7)
c(x) d(ix) c(viii) d(vi) ¢ (vij a (v) d(@{v) bdi) b@) ¢ @
0.0008794 (i) 2600 (i)~3 3.3 x 102 (iii) 7.34x10? (i) 5.67x 10+ (i)
log,, 144 = 2 (i) log, c=h (i) log,2187=7 (i) -4 0.000006 (iii)
45 = 1024 (iii) 93 =729 (ii) #=8 (i)

7

3 1
log2 (iii)  log2 (ii) logx—6 () -7 x=—g(iii) x=-2 (i) x=3 ()
y

3
[log2 +log x] (iii) %[510g3m+310g3 n] (i) log x ¥logy+6logz (i)
5 :

2035 -10  24.01 (iii) 1133 (i) 4.086 (i)

Gai)

{x|x=2",ne NAL<n<8} (il {(x|x=n,ne NAl<n<22} (i)
{x|x=6n,neNA1<n<20} (iv) {x|xe Z A-1000 <x <1000} (iii)
{x|x=3"neW} (vi) {¥Ix=100+2n,ne WA0<n<150} (v)

{x|x=5n,neNAN1<n<20} (viii) {x|+,}&(ﬁ”(100x} (vii)
{—%} (ii) {3,6,9,...,36) . (1)"<2 {x|xe ZA—-100<x 1000} (ix)

(2,4,8,1632,64,128) (v)  {1,2.4,8, 16,32, 64, 128} (iv) (2,3,5,7, 11} (iii)

U viii) (1,2,3,4,5,..} (vii) ) (vi)

Lot feila, by S 2t Kb sl agfip 2l Liolfe fa, by -5 @ L {} UL
<P a, by iz

8 (vi) 4 (v) 256 (iv) 128 (i) 4 (ii) 1 ()

{0,{9}, {11}, {9, 11}} ()

1L UL LI AR L o L Do i b s L oo =00 (i)

{9, {a}, {{b,c}}, {a, {b,c}}} (iv)  {o,{o}} (iiD)

(G270)

(i) AN B= {24} (ii) A= 16,12, 18,24,30}, B= {8, 16,24} (i)
G=1{1,2,4,8,16,32, 64,128}, (i)

H=1{1,4,9,16,25,36,49, 64, 81, 100, 121, 144}
GUH=1{1,2,4,8,9, 16,25, 32, 36, 49, 64, 81, 100, 121, 128, 144} (ii)

G H={1,4, 16, 64} (iii)
PnO=1{23,57 () PUQ={1,2,3,5,6,7,10, 11, 13, 14, 15, 17, 19} (ii)
40 (b) {1,2,....,49,90,91,...,100} (a) -11 18 10 9 29 130 -8 9

d 27() 45() 85 (a)-13 ‘VA b  5@) -

-1
-2

-5

-6

-8
-9

-4

-6
-7

-1
=2

-3
-7

12
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((Ga5)

1(1,4),(2,3),3,2), 4, D} (i1) {(1,1),(2,2),3,3), 4,4} () -1
EaK (i) = {1,2,3,4} EsE () =1{1,2,3,4}
.8 G)=1{1,2,3,4} G ()=1{1,2,3,4}
Y \y
5+ 5+
44 x4 41 o(44)
3t x(2,3) 3t *(3,3)
2T x (3,2) 2T *(2,2)
11 X (4,1) £ KTOR )
01 2 3 4 5 % 0 1 2 3.4 5 %
{2,4),3,3),3,4),(4,2),4,3), 44} G(v)  {(1,1),(1,2),(1,3),(2,1),(2,2), 3, D} (iii)
CesE (iv) = {2, 3,4} oL (iii) = {1, 2, 3}
&4 (v) =1{2,3,4} &4 (i) = 1,2, 3}
y ™y
5+ 5+
4 X X X 4
3 x X 31+ x
2 X 24 x x
1 1+ x x x
0 1 2 3 4 5 * 0 1 2 3 4 5 x
LSl e (S SO QS SIS -2
e SIS B3 S fe L SRS e 3 S SE 3
b——gga—% -5 b=laa=2 -4 %(Vi) 17 (v) 2 (v) 4di) -7G) 23 <3
14 4
d=—.cc=— 7 x=6 .6
3 3
(EE2DD |
b(x) af(ix) d(viii) b(vi) b(vi) d (v) d(iv) a(i) c (i) b () -1
{0, 11,22, 33, 44, 55, 66, 77, 88, 99, 110} (iii) {3, 5,7,9, 11, ...} (ii) {2,4,6,8,10,...} (i) <2
{1,3,5,7,9 (i) =3 0  (viii) {0}y (vii) o (Vi) 0 (v) 0 (iv)
o (v) {6,8,10} (iv) {1,2,3,4,5,6, 8, 10} (iii) {6,7,8,9, 10} (ii)
o (viii)  {1,3,5,7,9} (vii) {1,2,3,4,5,6,7,8,9, 10} (vi)
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41
95 (vi) 645 (v) 5 (iv) —?(iii) —9(Gi) -2() <10  {10,20,30,40,50,...} -8

15
m=—,n=5 _13 15 12 a=—,b=— _11
16 3
A=1{1,2,3,...,30}, B={31,32,33, ..., 55}, C={76,77,78, ...,100} -14

AUBUC={1,2,3,...30,31,32, ..., 55, 76,77, ...,100}

50 (d) 40 () 160 (b) 260 (a) <16 90 (d) 30 (c) 30 (b) 150 (a) =15

)

Xy = 3x +2) (V) dab(a+2b) (iv)  —3x(dx + 1) (i) SyGy +4) ()  6@+2) () -1

(+2)° (iv) (F2)(e+d) (i) (erD@+3) () S6e+3) () <2 3ab(a =3b+5) (vi)
G-8)x+7) (iv) (—-Hx-2) (i) @+5)x+2) (i) Gr+Hax-3) () -3

(= 2)(x + 1) (viii) (v +9)(y+4) (vii) (v +6)(y—2) (vi) x =I2)x +2) (v)
Gx+2)x+1) (iv) (@x+ D) +3) (i) (Qx+35)+3) (i)~ QX+ Dx+3) (i) -4

(Gx +2)(3 - x) (vil) (dz—-3)z-2)(vii) Q2y— Dy-2) (i) . Gy—2)»—3) ()

((25)

(@ — 4ab + 8b°)(a@*+ 4ab + 8b%) (ii) (2xX°— 6xy + N2+ 6xy + 9?) (i) -1

1

| =

(2= 4x + 1) + 4x + 1) (iy) (2= 2x + &) + 2x + 4) (i)
(= 3xy + ) + 3xpy + 7). (Vi) (7= 6xy + 3y (X7 + 6xy + 37) (V)
(% = 5x + 3)( x* — 5x — 13) (ii) @ +5x+5)?% (1) <2
(Bx? + 5x + 6)(3x? + 5x+ 2) (iv) (2x% + Tx + 4)? (iii)
(%% = 5x + 2)( X2 ¥ 5x+2) (vi) (x® +4x + 6)(x* + 8x + 6) ()
Qx— 5 (iv) "+ 6) (i) Ba+4b) (i) (x+1P () -3
(2= 3+ 32+ 9) (i) (dx +5)(16x2—20x +25) (ii) (5a— 1254+ 5a+1) (i) -4

(3 —8)(9 + 24y + 64)7) (vi)  (Tx £.6)(49x*— 42x +36) (v)  (10a + 1)(100a’— 10a + 1) (iv)

()

HCF = a(a + 3) (iv) HCF =x?+x+1(ii)) HCF=2x-3y (i) HCF=7xy(i) -1
HCF = x* — 4x + 3"(ii) HCF=3x-2() <2 HCF=x+8(vi) HCF=t¢+1(v)
LCM = x’(x+ 1) (i) LCM = 12a°p? (i) -3 HCF=x(x-2) (iv) HCF =2(x" + 1) (iii)
V= 12y +35/4 “ LCM =4(4 - x)(x +3) (V) LCM =x( x*-16) (iv) LCM = a(a — 2)? (iii)

12X (x — a)(x + a)* -6 gxX) =9 (P -a®) <5
(7))
+ 8y —2)(iv) + (6a + 7) (iii) +(Bx+2) (i) +(x—-4) (1) -1

+410(2x +3) (vi)  +v2(10¢-3) (V)
+ Q2 =3x+7)(iv) +(2=5xy+)7) (i) + (12— 9x=12) (ii) +@x*—7x-3) (i) -2
x=11, x=3 _6 x=0.x=1{x=2.5 x=5_4 x=4 | x=2 .3

(F)
a(x) c(ix) a(vii) ec(vi)) a(vi) ¢ (v) c(v) b(i) b @) a (1) -1
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<2

(- 2x+3) (P 2x+3) (vii)

(xy — 2)(x}’+2xy+4) (iii)
(x2+6x—3)

LCM =x(x—1)(x-3)(x+4), HCF=x-1
LCM =x(x +2)(x* - 9), HCF=x -3

(

54

(x+4y)(x*—dxy+16y7) (ii)

(ix)
(ii)
(iv)

S

(2 +4x+8) (x?—4x+8) (vi)

51%"

2x(2x°+9x—6) (i) <2
Qx+1)(+3) (v)  —(+3)(x+20) (iv)
x(x+9)(x*+9x+38) (viii)

LCM = 8x°(x+2)(x+3), HCF = 4x (i) -3
LCM = (x — 4)(x + 42 HCF = x + 4 (i)

J5LUL3 25+ (@) 4

S =54 (1) ¢y =3 (-1
“——+— Iill ———> x =1 (iv) " ' ' ' > x=—l(iii)
8 -6 -4 -2 (0 2 4 6 8 4 3 2 1 -1o 1 2 34 3
[ ! ! | [ ! 1 N Jl4 N N . 3 _
T T 00 =14 )
<& : ] < y ® .
A———+—+—+—+++>  x<7 (i) H—+—+—+F+—FH+—++> x<4 ()-2
8 -6 4 -2 0 2 4 6 8 -8 6 4 -2 0.2 4 6 8
l . I ;
<———+ ——+—+—> x<-10(iv) <«———+F+—4+—+—+++> x>0ii)
-20-15-10-5 ¢ 5 10 15 8 6 4 =20 2 4 6 8
1 1 1 1 | 1 1 1 RS : 2
“—A—+—+—+—t+—++++> x>2(vi) FH+H++H—T+—T+1> x<T (v)
-4 -3 -2-1 0 1 2 4 -4 -3 -2 -1 051 2 3 4 5
y
y
(ii) N) (i) -3
(0L 6
A
0,3)] [
ca 7’\ aq
/ A , Glo >
* 0 70 X X 7
y v
y %
(iv) (iii)
7l
/
,//
yal /‘\7
X 0 T X’ 29
iR 0 7
S o)
1/& >
U] 4
K
\
v Y
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<2 - U‘LJ
AV (vi) A )
3y - 0 s
1 +
T , M .
! =N P x
x' 5 .
Ty
: Yy
(@) [ i =2
U5 ﬂ 77%\‘
R (0,4
x = \\ ﬁ
(510) g , xrpa(() 5 .
0 L/](1,0) > x = — 5
O] C -
P ()
v
Vv 4
i i A
1V e
N " (ii1)
= va
[0 /,n)_
i /s
0 Qo > X
/V
)4 | W 4
0,3
8% i 3 ( , ) 1 }/ 3
/
v 0 (2]0) \3 (71) » x
LH
\ S
v 0 )
y v
Y
(vi) ) )
(0] 5 A
\\\JL
N y <
N2 Y L
e [ e (; 0 »>x 0,3~
0-1) R > =Nm
7 ) ™ .
X » X
0 HORNN
\ 4 y
M
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((25))

e (0,5 BLLSedplic vl 22 e (16,12 BLE Sedplic vl -1
e (0,3 BLLS e 4 e (0, N BLL S el -3

-94(2, 6),&5&'&/&{‘:»)},);»&} -5
e (0,3 BLES e e 9,00 8L S e wlienls -6

((F2))

b(x) b(ix) c(vii) b(vi) b(vi) b)) d(@v) c(i) o) ¢l -1

1 . . . . . .. I NN . S .
x=o G (i) x= oy () -2
—_— N N N N P n n n n 0 . =S /e
xSl St (v) x<3 i (i)
VA (ii) A GQ =3
NG O
x|
(014 \\\\
©;3) N o
NG ) A
X < < »x xi< =y lx
h 0 6,0) A /] 0fa 40 |
X
\7| (043),
A\P ,//I \¥
w N Y |
31 . of AN o
=413 3 ﬁéa_/ujﬂ;f =5 -<4(0, 4)J:,?J¢CL:(:4’,M.L‘J¢M.L‘J -4

(@D |

31,2100 (v) w39, -150° (iv) 4%, 320° (iii)  2M,-225° (i) @ 1%425° (i) -1
90° 34" 4.08" (i) 58°47'20.76"" (ii) 123°27' 216" (i) -2
78.76° (i) 42.3125° (i)  65.5375° (i) <3

I
210° (i) 396° (ii) 11.25° (i) -5 qi,/% (iii) T (ii) q@% (i) -4

3.06 cm? (b) 4cm(a) (i) 18.84 cm? (b) 6.28cm (a) (i) <6
12cm,5cm -9 6.25% -8 754 cm?, 16.67% 7

((25))

4 5 5 3 4 5 5 4 3 4
- ®) - (ix) = i) - i) — i) S = (@(v) —Gi) —G) - @ (@ <=1
5 4 3 4 3 4 3 3 5 5

8 17 17 15 8 17 17 8 15 8
— X (X)) - (vil) —(viD) — (vi) — (v) — (v) — (i) — G) — (@) (b)
17 8 15 8 15 8 15 15 17 17
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A1z
5 13 13 12 5 13 13 5 12 5
— (x) — (ix) — (viil)) — (vii)) — (vi) — (v) — (@v) — (@) — @{) — (@) (¢
13 5 12 5 12 12 5 12 13 13

Lo Sw S G - @ - ) <2
CVlbvblvambu bl-
cos 45° (vii) sin 30° (vi) cos 30° (v) cot30° (iv) cot 60° (iii) sin 60° (ii)) cos 60° (i) -4

a b c a a
—(v) —(@(v) —(@i) —(@{) — (1) <5 sin45° (ix) cot 45°(viii)
c c a b b
c cad
. x) (1x) (V111) ) (vii) . (vi)

(7))

5 2 3 3 J5 ,
cosf=—, tan0=—=, cosecO=—, secO) = —, coth=— 1 -1
3 5 2 s 2
in 0 ! tan 0 ! 0= 4 0 4 t 0 3 (ii)
sinf= —  tan®= —, cosec 0 = secO=—,cot0= — il
: ; e
1 2 5
sin6:—,cos@z—,cosec@zx/g,secezi,cotGZZ (ii1)
5 2

2«/2_

1
sin 0 = cos@—— tan.0 = 24/2, cosec 0 = —= cotO—— @iv)

2f 22
sin O = \/: cos 0= \/: tan 0 = \/: cosec 0 = \/: sec O = \/g W)
NG 1

£(viii) ~ (vii)— (Vi) 2 v B v £ (i) — (ii) - () -1
2 3 2 3 2 2

ﬁ(xii) ﬁ (x1) 2 (x) & (ix)
2 2 3
2 (viii) % (vii) % (vi) 0 (v) 1 (iv) 2\/5 (iii) ? (i1) g (1 <2

V2 iy —= i 0 () -3
& V2
(s )
x=4cm, z:4x/zcm (iv) x=lcm,y=\/§cm(iii) xX= \/gcm, z:\/gcm (i) x =%cm, z= %cm 1 -1

60v2m 3 b= a2em, mod=mC= 450 (i) b=4dcm, moA=25.64° m C=6436° (i) -2
b=8+2 cm, c=8 cm, msA4 =45° (ii) a=3cm,b=6cm,ms4=30° (i) -4
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7

hb=8cm,a=4~/3cm, msC=30° (iv) b=6~/5cm, msA=63.4° mC=26.6° (iii)

8
c=8cm, mL4=36.9°, mLC=53.1° (vi) a= %cm , b =ﬁcm, mZC =60° (v)

Scm (i) 16cm () <9  8m -8 7.75m -7  5V5em -6  12m, 4s1.18 5

(@D )

33.69° -7 4998° _6 86.6m 5 11.55m -4 357° .3 289cm -2 6928m -1
91.92m -10 142.5m,1092m .9 874m -8

7))

a (x) d(ix) a(vii) dvi) b ¢ (v) b(v) a(i) a Gi) d () -1

3 . 197 101z 17n .

123°457 (iii))  105° (i)  127°30° (i) (b) (i, — (i) 4 (i) Ja — (1) (a) -2
"t 24 T 240 712
3 2 11 2
sinf = — , cosO=,[— , csce=£ , secO = |— s co‘[E)z£ -4
Jii 11 3 2
9.06m -6 56.42m -5
( (Al )

FyEnEGs (v Fx v F (i) Cotkg (ii) GO () -1

LB S A =3k (vil]) | et e Ak (vi)) e (vi)
W5 ) I3 () 22 e e n(x) KB by L Fx (ix)

(l ﬁj @ () L2 2 ) W2 @ -3 VI3 5 G

272 3
b 7
-94&52&{’15;!4«'( 176,7)(i) -4 (—2 5,5) (¢) (=3,1) (b)
e U b LS 152t (1515) (i) e U L 15214410, -10) (i
h=64h=-10 -9 Ul =+26 :C0,-3) -8 h=1 -7 h=0 -6

((G25)

k="M (i) <3 m=o0,0=90°(i)) m=-9,0a=96°20"({) m=1,a=45() -1

L SF S $Ib (@) Z5 k= % (ii)
x+5=0 (b) y+9=0 (a) -6 —ESF S G (b)

x—=T7y-16=0 (f) x+8=0 (e¢) y+3=0({d) Tx—-y+47=0(c)
4x+y+36=0 (i) 4x-3y+12=0 (h) Sx+y+7=0(g)

24x+y-259=0 _9 2x-3y-10=0 -8 4x+2y-37=0 -7
. 11 ... X y B 1 11
xcos (116.57°) + ysin (116.57°) = (i) ——+-—=1 (i) y=—x+— (i) (a) =10
25 -1 27 4
2 4
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Az

: 2 x, 7 -4 2
x cos (60.26°) + y sin(60.26°) = (1i1) —+==1 (i) y=—ux+— (i) (b)
\65 1 2 77
2 7
) 3. x, 7 8 1
xcos (298.07°) + ysin (298.07°) = — (iii) —+—=1 (i) y=—x—-— (1) (¢)
17 § 1 15 5
5
Sosf bl S50 (c $osf (b) G5 (a) <11

x+y+3=0-.13 2x-7y+57=0 -12

((35))

J89~ 9.43km  _4 Jol~ 781m -3 (10,5) -2 J85_~.9.22 km
1085~224 066 _9  ULK26 _8 42921506 T (5,76 (6, 11)

JLki1e ~11 Ll =20 UL6I-

GF5)

d(x) c(ix) a(vii) b(vii) a(vi) b (v) a(v) “b(ii) a (i) c @)
1
Jo7 ~ 985 ULl _7 % 6 y=2x+1 -5 g 14 (—I’Ej 3 52
—2=-3(x-1) (b) y=-3x+2(a) <10 %,4 13~ 144 JC61 9 (6,5)
y 2 yL X _
%5 T T e © e
7))

b((x) ¢ (ix) b vii) c vi) a@®) b)) a@v) c i) dd)  ad)

 @FD)

x=2.19 cm (iii) x=225cm’ (ii) 'x=3cm (i) -4 mDF =10cm, mEF =8cm -3 S

x c0s(—71.56°) + y sin(—71.56°)= —

_ 2 1
1872 -9 mCE =15c¢m -8 x=10=—cm,y=8cm, z=13—cm -7 7.11m _6 10cm
3 3

5
((C25)

86.4cm? (i) -2 36:25 (v) 64:81(v) 449 (i) 9:16 (i)  1:9 (i)
100em? (a) -3 12.6em (v) 150cm? (iv)  7.03125 cm?® (iii)  106. 67cm? (i)

289 cm? L8  22.5cm? .7 %-6 1024 cm® -5  52cm’ -4 64 cm? (b)

9
(7)) )

42.67m> (i) =5 8 cm (iv) 2744 cm’ (iii) 4 cm® (ii) 648 cm® (i) -4 g (i) % (-3 = -2 -

1250 m’ (i) 90m’ (i) -6 810 cm3 (ii)

((s5)

mZABC =110° -3 4242em’ _2 Lusl9 (iv) 72° (i) 120° (i) 1440° (i)

-1

<5
10

-1
-2

-8

(©)

-1

-1

-1
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=2

‘%35 -8

e ot S B L ok L360°0 03001 F 4
1623.8 cm’ ,190 cm 6

Feiso -7

_ 45m° -10 6/ -9
((HLFn)
d(x) b(x) a(vii) ¢ i) dri) ec(v) dGv) b Gi) b)) a () <1
1697,40 -5  L1(d) 1:10 (¢) 1:1000 (b) 1:100 (a) -4 41,81 -3
7500 cm? (d) 3 cm (¢) 1:125000 (b) 1:50 (a) -7 216 ml < 125ml -6
6.69m° —10 17282197 (b)  12:13 (a) -8
( 1015 )
y=-2x+8 (ii) y=3x-5 i -1
10 >
s
543 2 1 o/i/z 3 45
() -2 (iif)
L
(AN
By Ny
Y 253 357
y=x 438+ 2x (i) (ii)
RN
. QY 8
|
ag 6
4
2
Ed g N
"3 9259 151 050 051 15 225"
=2
—4
-6 =6
—8")/ 8
~10gy
T 4 271 .
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(Logarithm Table) J
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39 5911 5922 5933 5944 5955 5966 5977 5988 5999 6010 | 1 2 3 4 5 7 8 9 10
40 6021 6031 6042 6053 6064 6075 6085 6096 6107 6117 | 1 2 3 4 5 6 8 9 10
41 6128 6138 6149 6160 6170 6180 6191 6201 6212 6222 | 1 2 3 4 5 6 7 8 9
42 6232 6243 6253 6263 6274 6284 6294 6304 6314 6325 | 1 2 3 4 5 6 7 8 9
43 6335 6345 6355 6365 6375 6385 6395 6405 6415 6425 | 1 2 3 4 5 6 7 8 9
44 6435 6444 6454 6464 6474 6484 6493 6503 6513 6522 | 1 2 3 4 5 6 7 8 9
45 6532 6542 6551 6561 6571 6580 6590 6599 6609 6618 | 1 2 3 4 5 6 7 8 9
46 6628 6637 6646 6656 6665 6675 6684 6693 6702 6712 | 1 2 3 4 5 6 7 7 8
47 6721 6730 6739 6749 6758 6767 6776 6785 6794 6803 | 1 2 3 4 5 5 6 7 8
48 6812 6821 6830 6839 6848 6857 6866 6875 6884 6893 | 1 2 3 4 4 5 6 7 8
49 6902 6911 6920 6928 6937 6946 955 6964 6972 6981 | 1 2 3 4 4 5 6 7 8
283 .
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0 1 ) 3 A 5 6 7 s R (Mean Difference) )/ b-s!

1 2 3 4 5 6 7 8 9
50 6990 6998 7007 7016 7024 7033 7042 7050 7059 7067 1 2 3 3 4 5 6 7 8
51 7076 7084 7093 7101 7110 7118 7126 7135 7143 7152 1 2 3 3 4 5 6 7 8
52 7160 7168 7177 7185 7193 7202 7210 7218 7226 7235 1 2 2 3 4 5 6 7 7
53 7243 7251 7259 7267 7275 7284 7292 7300 7308 7316 1 2 2 3 4 5 6 6 7
54 7324 7332 7340 7348 7356 7364 7372 7380 7388 7396 1 2 2 3 4 5 6 6 7
55 | 7404 7412 7419 7427 7435 7443 7451 7459 7466 7474 1 2 2 3 4 5 5 6 7
56 7482 7490 7497 7505 7513 7520 7528 7536 7543 7551 1 2 2 3 4 5 5 6 7
57 7559 7566 7574 7582 7589 7597 7604 7612 7619 7627 1 2 2 3 4 5 5 6 7
58 7634 7642 7649 7657 7664 7672 7679 7686 7694 7701 1 1 2 3 4 4 5 6 7
59 7709 7716 7723 7731 7738 7745 7752 7760 7767 7774 1 1 2 3 4 4 5 6 7
60 7782 7789 7796 7803 7810 7818 7825 7832 7839 7846 1 1 2 3 4 4 5 6 6
61 7853 7860 7868 7875 7882 7889 7896 7903 7910 7917 1 1 2 3 4 4 5 6 6
62 7924 7931 7938 7945 7952 7959 7966 7973 7980 7987 1 1 2 3 3 4 5 6 6
63 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055 1 1 2 3 3 4 5 5 6
64 8062 8069 8075 8082 8089 8096 8102 8109 8116 8122 1 1 2 3 3 4 5 5 6
65 8129 8136 8142 8149 8156 8162 8169 8176 8182 8189 1 1 2 3 3 4 5 5 6
66 8195 8202 8209 8215 8222 8228 8235 8241 8248 8254 1 1 2 3 3 4 5 5 6
67 8261 8267 8274 8280 8287 8293 8299 8306 8312 8319 1 1 2 3 3 4 5 5 6
68 8325 8331 8338 8344 8351 8357 8363 8370 8376 8382 1 1 2 3 3 4 4 5 6
69 8388 8395 8401 8407 8414 8420 8426 8432 8439 8445 1 1 2 2 3 4 4 5 6
70 8451 8457 8463 8470 8476 8482 8488 8494 8500 8506 1 1 2 2 3 4 4 5 6
71 8513 8519 8525 8531 8537 8543 8549 8555 . 8561 8567 1 1 2 2 3 4 4 5 5
72 8573 8579 8585 8591 8597 8603 8609 8615 8621 8627 1 1 2 2 3 4 4 5 5
73 8633 8639 8645 8651 8657 8663 8669 8675 8681 8686 1 1 2 2 3 4 4 5 5
74 8692 8698 8704 8710 8716 8722 8727 8733 8739 8745 1 1 2 2 3 4 4 5 5
75 8751 8756 8762 8768 8774 8779 8785 8791 8797 8802 1 1 2 2 3 3 4 5 5
76 8808 8814 8820 8825 8831 8837 8842 8848 8854 8859 1 1 2 2 3 3 4 5 5
77 8865 8871 8876 8882 8887 8893 8899 8904 8910 8915 1 1 2 2 3 3 4 4 5
78 8921 8927 8932 8938 8943 8949 8954 8960 8965 8971 1 1 2 2 3 3 4 4 5
79 8976 8982 8987 8993 8998 9004 9009 9015 9020 9025 1 1 2 2 3 3 4 4 5
80 9031 9036 9042 9047 9053 9058 9063 9069 9074 9079 1 1 2 2 3 3 4 4 5
81 9085 9090 9096 9101 9106 9112 9117 9122 9128 9133 1 1 2 2 3 3 4 4 5
82 9138 9143  9149..9154 9159 9165 9170 9175 9180 9186 1 1 2 2 3 3 4 4 5
83 9191 9196 9201« 9206 9212 9217 9222 9227 9232 9238 1 1 2 2 3 3 4 4 5
84 9243 9248 .,.9253 9258 9263 9269 9274 9279 9284 9289 1 1 2 2 3 3 4 4 5
85 9294 9299 9304 9309 9315 9320 9325 9330 9335 9340 1 1 2 2 3 3 4 4 5
86 9345 9350 9355 9360 9365 9370 9375 9380 9385 9390 1 1 2 2 3 3 4 4 5
87 9395 9400 9405 9410 9415 9420 9425 9430 9435 9440 0 1 1 2 2 3 3 4 4
88 9445 9450 9455 9460 9465 9469 9474 9479 9484 9489 0 1 1 2 2 3 3 4 4
89 9494 9499 9504 9509 9513 9518 9523 9528 9533 9538 0 1 1 2 2 3 3 4 4
90 9542 9547 9552 9557 9562 9566 9571 9576 9581 9586 0 1 1 2 2 3 3 4 4
91 9590 9595 9600 9605 9609 9614 9619 9624 9628 9633 0 1 1 2 2 3 3 4 4
92 9638 9643 9647 9652 9657 9661 9666 9671 9675 9680 0 1 1 2 2 3 3 4 4
93 9685 9689 9694 9699 9703 9708 9713 9717 9722 9727 0 1 1 2 2 3 3 4 4
94 9731 9736 9741 9745 9750 9754 9759 9763 9768 9773 0 1 1 2 2 3 3 4 4
95 9777 9782 9786 9791 9795 9800 9805 9809 9814 9818 0 1 1 2 2 3 3 4 4
96 9823 9827 9832 9836 9841 9845 9850 9854 9859 9863 0 1 1 2 2 3 3 4 4
97 9868 9872 9877 9881 9886 9890 9894 9899 9903 9908 0 1 1 2 2 3 3 4 4
98 9912 9917 9921 9926 9930 9934 9939 9943 9948 9952 0 1 1 2 2 3 3 4 4
929 9956 9961 9965 9969 9974 9978 9983 9987 9991 9996 0 1 1 2 2 3 3 3 4
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(Antilogarithm Table) J [y= (”; 2 J ¢

0 1 2 3 a 5 6 7 s 9 (Mean Difference) 3/ k-s!

1 2 3 4 5 6|7 8 9
00 1000 | 1002 | 1005 | 1007 | 1009 | 1012 | 1014 | 1016 | 1019 | 1021 0 0 1 1 1 1 2 2 2
.01 1023 | 1026 | 1028 | 1030 | 1033 | 1035 | 1038 | 1040 | 1042 | 1045 0 0 1 1 1 1 2 2 2
.02 1047 | 1050 | 1052 | 1054 | 1057 | 1059 | 1062 | 1064 | 1067 | 1069 | O 0 1 1 1 1 2 2 2
.03 1072 | 1074 | 1076 | 1079 | 1081 | 1084 | 1086 | 1089 | 1091 ( 1094 | O 0 1 1 1 1 2 2 2
.04 1096 | 1099 | 1102 | 1104 | 1107 | 1109 | 1112 | 1114 | 1117 ( 1119 | O 1 1 1 1 2 2 2 2
.05 1122 | 1125 | 1127 | 1130 | 1132 | 1135 | 1138 | 1140 | 1143 | 1146 | O 1 1 1 1 2 2 2 2
.06 1148 | 1151 | 1153 | 1156 | 1159 | 1161 | 1164 | 1167 | 1169 | 1172 0 1 1 1 1 2 2 2 2
.07 1175 1178 1180 | 1183 1186 1189 1191 1194 1197 1199 0 1 1 1 1 2 2 2 2
.08 1202 | 1205 | 1208 | 1211 | 1213 | 1216 | 1219 | 1222 | 1225 ( 1227 | O 1 1 1 1 2 2 2 3
.09 1230 | 1233 | 1236 | 1239 | 1242 | 1245 | 1247 | 1250 | 1253 | 1256 | O 1 1 1 1 2 2 2 3
.10 1259 | 1262 | 1265 | 1268 | 1271 | 1274 | 1276 | 1279 | 1282 | 1285 0 1 1 1 1 2 2 2 3
A1 1288 | 1291 | 1294 | 1297 | 1300 | 1303 | 1306 | 1309 | 1312 | 1315 0 1 1 1 2 2 2 2 3
A2 1318 | 1321 | 1324 | 1327 | 1330 | 1334 | 1337 | 1340 | 1343 | 1346 | O 1 1 1 2 2 2 2 3
13 1349 | 1352 | 1355 | 1358 | 1361 | 1365 | 1368 | 1371 | 1374 | 1377 | O 1 1 1 2 2 2 3 3
.14 1380 | 1384 | 1387 | 1390 | 1393 | 1396 | 1400 | 1403 | 1406 | 1409'| O 1 1 1 2 2 2 3 3
.15 1413 | 1416 | 1419 | 1422 | 1426 | 1429 | 1432 | 1435 | 1439 | 1442 0 1 1 1 2 2 2 3 3
.16 1445 | 1449 | 1452 | 1455 | 1459 | 1462 | 1466 | 1469 | 1472.( 1476 ( O 1 1 1 2 2 2 3 3
17 1479 | 1483 | 1486 | 1489 | 1493 | 1496 | 1500 | 1503 | 1507 | 1510 [ O 1 1 1 2 2 2 3 3
.18 1514 1517 1521 1524 1528 1531 1535 1538 1542 1545 0 1 1 1 2 2 2 3 3
.19 1549 | 1552 | 1556 | 1560 | 1563 | 1567 | 1570 | 1574 | 1578 | 1581 0 1 1 1 2 2 3 3 3
.20 1585 | 1589 | 1592 | 1596 | 1600 | 1603 | 1607 | 1611 | 1614 | 1618 [ O 1 1 1 2 2 3 3 3
21 1622 | 1626 | 1629 | 1633 | 1637 | 1641 | 1644 | 1648 | 1652 | 1656 [ O 1 1 2 2 2 3 3 3
22 1660 | 1663 | 1667 | 1671 | 1675 | 1679 | 1683 | 1687 | 1690 | 1694 | O 1 1 2 2 2 3 3 3
.23 1698 | 1702 | 1706 | 1710 | 1714 | 1718 | 1722 | 1726 | 1730 | 1734 | O 1 1 2 2 2 3 3 4
.24 1738 | 1742 | 1746 | 1750 | 1754 | 1758 | 1762 | 1766 | 1770 | 1774 | O 1 1 2 2 2 3 3 4
.25 1778 | 1782 | 1786 | 1791 | 1795 | 1799 | 1803 | 1807 | 1811 | 1816 | O 1 1 2 2 2 3 3 4
.26 1820 | 1824 | 1828 | 1832 | 1837 | 1841 | 1845 | 1849 | 1854 | 1858 | O 1 1 2 2 3 3 3 4
.27 1862 | 1866 | 1871 | 1875-| 1879 | 1884 | 1888 | 1892 | 1897 | 1901 0 1 1 2 2 3 3 3 4
.28 1905 | 1910 | 1914 | 1919 1923 | 1928 | 1932 | 1936 | 1941 | 1945 0 1 1 2 2 3 3 4 4
.29 1950 | 1954 | 1959 | 1963 [~1968 | 1972 | 1977 | 1982 | 1986 | 1991 0 1 1 2 2 3 3 4 4
.30 [ 1995 | 2000 | 2004 | 2009 | 2014 | 2018 | 2023 | 2028 | 2032 | 2037 | O 1 1 2 2 3 3 4 4
31 2042 | 2046+ 2051 | 2056 | 2061 | 2065 | 2070 | 2075 | 2080 | 2084 | O 1 1 2 2 3 3 4 4
.32 2089 | 2094 | 2099 | 2104 | 2109 | 2113 | 2118 | 2123 | 2128 | 2133 0 1 1 2 2 3 3 4 4
.33 2138|2143 | 2148 | 2153 | 2158 | 2163 | 2168 | 2173 | 2178 | 2183 0 1 1 2 2 3 3 4 4
.34 2188 [2193 | 2198 | 2203 | 2208 | 2213 | 2218 | 2223 | 2228 | 2234 1 1 2 2 3 3 4 4 5
.35 2239 | 2244 | 2249 | 2254 | 2259 | 2265 | 2270 | 2275 | 2280 | 2286 1 1 2 2 3 3 4 4 5
.36 2291 | 2296 | 2301 | 2307 | 2312 | 2317 | 2323 | 2328 | 2333 | 2339 1 1 2 2 3 3 4 4 5
.37 2344 | 2350 | 2355 | 2360 | 2366 | 2371 | 2377 | 2382 | 2388 | 2393 1 1 2 2 3 3 4 4 5
.38 2399 | 2404 | 2410 | 2415 | 2421 | 2427 | 2432 | 2438 | 2443 | 2449 1 1 2 2 3 3 4 4 5
.39 2455 | 2460 | 2466 | 2472 | 2477 | 2483 | 2489 | 2495 | 2500 | 2506 1 1 2 2 3 3 4 5 5
.40 2512 | 2518 | 2523 | 2529 | 2535 | 2541 | 2547 | 2553 | 2559 | 2564 1 1 2 2 3 4 4 5 5
41 | 2570 | 2576 | 2582 [ 2588 | 2594 | 2600 | 2606 | 2612 | 2618 | 2624 | 1 1 2 2 3 414 5 5
42 2630 | 2636 | 2642 | 2649 | 2655 | 2661 | 2667 | 2673 | 2679 | 2685 1 1 2 2 3 4 4 5 6
.43 2692 | 2698 | 2704 | 2710 | 2716 | 2723 | 2729 | 2735 | 2742 | 2748 1 1 2 3 3 4 4 5 6
.44 2754 | 2761 | 2767 | 2773 | 2780 | 2786 | 2793 | 2799 | 2805 | 2812 1 1 2 3 3 4 4 5 6
.45 2818 | 2825 | 2831 | 2838 | 2844 | 2851 | 2858 | 2864 | 2871 | 2877 1 1 2 3 3 4 5 5 6
.46 2884 | 2891 | 2897 | 2904 | 2911 | 2917 | 2924 | 2931 | 2938 | 2944 1 1 2 3 3 4 5 5 6
.47 2951 | 2958 | 2965 | 2972 [ 2979 | 2985 | 2992 | 2999 | 3006 | 3013 1 1 2 3 3 4 5 5 6
.48 3020 | 3027 | 3034 | 3041 | 3048 | 3055 | 3062 | 3069 | 3076 | 3083 1 1 2 3 4 4 5 6 6
.49 3090 | 3097 | 3105 | 3112 | 3119 | 3126 | 3133 | 3141 | 3148 | 3155 1 1 2 3 4 4 5 6 6
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1 2 3 4 5 6 7 8 9
.50 3162 3170 | 3177 | 3184 3192 3199 3206 | 3214 | 3221 | 3228 1 1 2 3 4 4 5 6 7
.51 3236 3243 | 3251 3258 3266 3273 3281 | 3289 | 3296 | 3304 1 2 2 3 4 5 5 6 7
.52 3311 3319 | 3327 | 3334 3342 3350 | 3357 | 3365 | 3373 | 3381 1 2 2 3 4 5 5 6 7
.53 3388 3396 | 3404 | 3412 3420 3428 | 3436 | 3443 | 3451 | 3459 1 2 2 3 4 5 6 6 7
.54 3467 | 3475 | 3483 | 3491 | 3499 | 3508 | 3516 | 3524 | 3532 | 3540 1 2 2 3 4 5 6 6 7
.55 3548 3556 | 3565 3573 3581 3589 3597 | 3606 | 3614 | 3622 1 2 2 3 4 5 6 7 7
.56 3631 3639 | 3648 | 3656 3664 3673 3681 | 3690 | 3698 | 3707 1 2 3 3 4 5 6 7 8
.57 3715 3724 | 3733 3741 3750 3758 | 3767 | 3776 | 3784 | 3793 1 2 3 3 4 5 6 7 8
.58 3802 3811 | 3819 | 3828 3837 3846 | 3855 | 3864 | 3873 | 3882 1 2 3 4 4 5 6 7 8
.59 3890 3899 | 3908 | 3917 3926 3936 | 3945 | 3954 | 3963 | 3972 1 2 3 4 5 5 6 7 8
.60 3981 | 3990 | 3999 | 4009 | 4018 | 4027 | 4036 | 4046 | 4055 | 4064 1 2 3 4 5 6 6 7 8
.61 4074 | 4083 | 4093 | 4102 4111 4121 | 4130 | 4140 | 4150 | 4159 1 2 3 4 5 6 7 8 9
.62 4169 | 4178 | 4188 | 4198 | 4207 | 4217 | 4227 | 4236 | 4246 | 4256 1 2 3 4 5 6 7 8 9
.63 4266 | 4276 | 4285 | 4295 4305 4315 | 4325 | 4335 | 4345 | 4355 1 2 3 4 5 6 7 8 9
.64 4365 | 4375 | 4385 | 4395 4406 | 4416 | 4426 | 4436 | 4446 | 4457 1 2 & 4 5 6 7 8 9
.65 4467 | 4477 | 4487 | 4498 | 4508 | 4519 | 4529 | 4539 | 4550 | 4560 1 2 3 4 5 6 7 8 9
.66 4571 | 4581 | 4592 | 4603 | 4613 | 4624 | 4634 | 4645 | 4656 | 4667 1 2 3 4 5 6 7 9 10
.67 4677 | 4688 | 4699 | 4710 | 4721 | 4732 | 4742 | 4753 | 4764 | 4775 1 2 3 4 5 7 8 9 10
.68 4786 | 4797 | 4808 | 4819 | 4831 | 4842 | 4853 | 4864 | 4875 | 4887 1 2 3 4 6 7 8 9 10
.69 4898 | 4909 | 4920 | 4932 | 4943 | 4955 | 4966 | 4977 | 4989 | 5000 1 2 3 5 6 7 8 9 10
.70 5012 5023 | 5035 5047 5058 5070 | 5082 | 5093 | 5105 | 5117 1 2 4 5 6 7 8 9 11
71 5129 5140 | 5152 | 5164 5176 5188 | 5200 | 5212 | 5224 | 5236 1 2 4 5 6 7 8 10 11
.72 5248 | 5260 | 5272 | 5284 | 5297 | 5309 | 5321 | 5333 | 5346 | 5358 1 2 4 5 6 7 9 10 11
.73 5370 5383 | 5395 5408 5420 5433 5445 | 5458 | 5470 | 5483 1 3 4 5 6 8 9 10 11
.74 5495 | 5508 | 5521 | 5534 | 5546 | 5559 | 5572 | 5585 | 5598 | 5610 1 3 4 5 6 8 9 10 12
.75 5623 5636 | 5649 | 5662 5675 5689 5702 | 5715 | 5728 | 5741 1 3 4 5 7 8 9 10 12
.76 5754 5768 | 5781 5794 5808 5821 5834 | 5848 | 5861 | 5875 1 3 4 5 7 8 9 11 12
.77 5888 5902 | 5916 | 5929 5943 5957 5970 | 5984 | 5998 | 6012 1 3 4 5 7 8 10 11 12
.78 6026 6039 | 6053 6067 6081 6095 6109 | 6124 | 6138 | 6152 1 3 4 6 7 8 10 11 13
.79 6166 6180 | 6194 | 6209 6223 6237 6252 | 6266 | 6281 | 6295 1 3 4 6 7 9 10 11 13
.80 6310 6324 | 6339 | 6353 6368 6383 6397 | 6412 | 6427 | 6442 1 3 4 6 7 9 10 12 13
.81 6457 6471 | 6486 | 6501 6516 6531 6546 | 6561 | 6577 | 6592 2 3 5 6 8 9 11 12 14
.82 6607 6622 | 6637 6653 6668 6683 6699 | 6714 | 6730 | 6745 2 3 5 6 8 9 1 12 14
.83 6761 6776 | 6792 | 6808 6823 6839 6855 | 6871 | 6887 | 6902 2 3 5 6 8 9 11 13 14
.84 6918 6934 | 6950 | 6966 6982 6998 | 7015 | 7031 | 7047 | 7063 2 3 5 6 8 10| 11 13 15
.85 7079.| 7096 | 7112 | 7129 | 7145 | 7161 | 7178 | 7194 | 7211 | 7228 2 3 5 7 8 10|12 13 15
.86 7244 7261 | 7278 | 7295 7311 7328 | 7345 | 7362 | 7379 | 7396 2 3 5 7 8 10 12 13 15
.87 7413 7430 | 7447 | 7464 7482 7499 7516 | 7534 | 7551 | 7568 2 3 5 7 9 10| 12 14 16
.88 7586 7603 | 7621 | 7638 7656 7674 | 7691 | 7709 | 7727 | 7745 2 4 5 7 9 11|12 14 16
.89 7762 7780 | 7798 | 7816 7834 7852 7870 | 7889 | 7907 | 7925 2 4 5 7 9 11|13 14 16
.90 7943 | 7962 | 7980 | 7998 | 8017 | 8035 | 8054 | 8072 | 8091 | 8110 2 4 6 7 9 11|13 15 17
91 8128 | 8147 | 8166 | 8185 | 8204 | 8222 | 8241 | 8260 | 8279 | 8299 2 4 6 8 9 11|13 15 17
.92 8318 | 8337 | 8356 | 8375 | 8395 | 8414 | 8433 | 8453 | 8472 | 8492 2 4 6 8 10 12|14 15 17
.93 8511 | 8531 | 8551 | 8570 | 8590 | 8610 | 8630 | 8650 | 8670 | 8690 2 4 6 8 10 12 )14 16 18
.94 8710 | 8730 | 8750 | 8770 | 8790 | 8810 | 8831 | 8851 | 8872 | 8892 2 4 6 8 10 12 )14 16 18
.95 8913 8933 | 8954 | 8974 8995 9016 | 9036 | 9057 | 9078 | 9099 2 4 6 8 100 12|15 17 19
.96 9120 9141 | 9162 9183 9204 | 9226 | 9247 | 9268 | 9290 | 9311 2 4 6 8 11 13|15 17 19
.97 9333 9354 | 9376 | 9397 9419 9441 | 9462 | 9484 | 9506 | 9528 2 4 7 9 11 13|15 17 20
.98 9550 | 9572 | 9594 | 9616 | 9638 | 9661 | 9683 | 9705 | 9727 | 9750 2 4 7 9 11 13|16 18 20
.99 9772 | 9795 | 9817 | 9840 | 9863 | 9886 | 9908 | 9931 | 9954 | 9977 2 5 7 9 11 14|16 18 20
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