(T uem W )

T 3

3.6. WTET (sine) 3fIT HIATST (cosine) WAl st SUUTTAT AT 36k FS WA
ST

M ST fF ABC T F19st 1 HI0A 9 gar A
arcqd € fom el AB SIRAC @ &1 10T, S 0°
3R 180° & = ® feorq 21 w0l B 3R C 1 oft
TH YhR Rl feman Star 1 3ist C, A 3R B

! TR el 1 HE ¢, 0 3R b Y = ‘ R
fopan sTem (=fEw aeRfd 3.15) |
THE 1 (FEA g R off e |, qend aug
U 3 T (sines)  TEIT B 1 B a ¢
3eRfd 3.15

31Iiq Tk s ABCH,

sinA_sinB_sinC

a b c

suuf g ST o emepfa 3.16 (i) 3R (i) § <9 91 Bl o ¥ e AABC R

3TeRfa 3.16

3id B @ vitdets 4 @iwn w0 8, S g0 AC o fog D W fier @ [(1) § AC i sideis
Y Ty o forg wgrn T €)1 3ehta 3.16(i) § @Hehtor 19 ABC @, &6 Wi il 8—
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sinA = % A h=csin A (1)
qen sin (180° - C) = g h asinC 2)
(1) 3R (2) ¥, &5 9 el 2

sinA sinC
csinA = asin C, 3‘[% = (3)

a C
T YR, &9 THg % Tohd © TR

sin A sin B
= 4
a b

(3) 3R (4) |, & 9 I B
sin A B sinB:sinC
a b c

Mepta 3.16 (i) o St ABC o forw, THfienton (3) 3R (4) 36 YR W<l eid 2|
T 2 (FIEA ) °F it fF A, B $R C fRH g ABC % &0 € 91 a, b
3R ¢ ShH: IO A, B 3R C 1 qog@ gosti sl ofarga &1 q@,

a’ =b>+c> =2bccos A

b*>=c*+a” —2cacosB

¢’ =a*+b*-2abcosC

suufe AF iy fF ABC emepfa 3.17 (i) 3R (i) & U @R s e 21
B
B
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Rl 3.17 (i) o d=f , 70 9@ Hd &
BC? = BD’ + DC* = BD* + (AC — AD)
=BD’ + AD’ + AC’ - 2AC.AD
= AB’ + AC* —2ACABcos A
Ell a’= b + ¢* — 2bc cosA
T YhR, B WK Y Fehd B T
b= ¢*+a*—-2cacosB
3R = a’+b*—2abcosC
THl YRR 1 WHIeRTOT, B ST 3.17 (i) o foIu off Wi o Tehd ®, Sl C Uk e
10T 2| ST R0 Rl T KN B, A R G o Gl g e Ry W @ g

Ao b+ —a’
cos A= 2bc
c+a’-b
cosB= ———
2ac
C a’ +b* —¢?
cosC= ——
2ab

samEtor 25 IS ABC H, fag =ifse fw

B-C b-c

tan =
2 b+
_c

cot

A
c
C-A —a B

tan

cot
2 +

c+a

A-B a-b

tan = cot
2 a+b

T WEA g 9, BW W el g
a b c

= = :k F‘“\QQD
sin A sinB sinC (8
b—c k(sinB—sinC)
b+c _ k(sinB+sinC)

2
B
2
C
2
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B+C . B-C
Sin 2

2cos

- . B+C B
2sin cos

C

2

B+C) B-0)
cot tan
2 2

(n A) (B c)
— cot| ——— |tan| ——
2 2 2

B-C b—c A
2 T btc 2
Sﬁw,%ﬂmmaﬁmmm%lEW@W@W(Napier’s
Analogies)é*@ﬁww%l
SaTEToT 26 TRt B ABC ¥, fag whifsw fo

a sin (B —-C) + b sin (C—A)+csin(A—B)=O%ﬁT%l
I LS e A e

a sin (B — C) = a [sinB cosC — cosB sinC] (D)

k (| <ifsT)

Ad: tan

sinA sinB sinC

3,
a b c

3d:, sin A = ak, sin B = bk, sin C = ck
(1) ¥, sinB @R sinC o HHA TEHL HIEET G o T gRI, TF W Hid e—

2 2 _ 2 2 212
al bk a +b”—c ok c +a -b
2ab 2ac

asin(B-C) =
= k(a2+b2—c2—c2—a2+b2)
2
= k(b*-c*)
T YFR, bsin (C—-A) =k (? —d?
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3R csin (A —B) = k (@ — b?)
3d: LHS=k®*-c+c*-a*+a*-b?»
=0=RH.S.

SAEI0T 27 6 h el Rl SR HiAR PQ o I foig Pk U foig AW A
101 45° % qe fag B9 3= &0 60° T, el B foig AW Tt ¢ R feora
2, T Y@1 AB o e @1an 9 B, S AQ o | 30° %1 iU S €
fag #ifT fF g=n(3-1) @I
Tl 3Tfd 3.18 W, BH Wi B
ZPAQ = 45°, /BAQ = 30°, £ PBH = 60°

h
60°
A
£ H
45/
A Vs Q v
aTrerRfa 3.18
WA /APQ = 45°, /BPH = 30°, fSe@ £APB = 15° Wl &1l €|
e, ZPAB=15° = ZABP =150°
T APQ ¥, 8 U B &
AP2 =12 + 2 = 2R (F ?)
Ell AP =
A ABP Y, T15d 3 1 WM T W, B 9w el 8-
AB AP d 2h

sin15° ~ sin150° sin15°  sin150°

3 \/Eh sin15°
B sin30°

= n(3-1) (Fi?)
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SEEI0T 28 UH - foht ISR @€ ABC &1 s AC & #eA-fag M
w feerg @, f9H BC = 7m, CA = 8m 3IRAB =9 m 81 78 o I faig
B ™ 15° T 10 3{dfd dl 1 oivd Ui shi S8 fuifa i)
T 3Topid 3.19 W, W8 Wi id e
AB=9=¢,BC=7=a 3R AC=8=b.

3TeRfa 3.19
M 9511 AC 1 "ea-fog 7, f5@ W S 4 (WE i) 1 o die feor 1 A 98
oft feon 7o % for o e g B W whio0 O (WH <ifSw) iR o €, S 15° % a0 2
AABC ¥, g T 1 FIT 3 W, B9 W H €

N a’+b’—c> _49+64-81_2 .
T 2w 2x7x8 7 M

Tl YR, ABMC ¥ 19 T 1 TN i W, 87 I Hid 8-
BM? = BC? + CM? -2 BC x CM cos C.

T, CM=%CA=4,®W M ST AC %1 Tea-fafg 2|
THAT, (1) 1 T % T, 8 W Bl 2

2
BM? = 49+16—2><7><4><7

= 49
o BM = 7
31d:, ABMP fSret foig M ™ 107 THepior 8, 9, 2H 0w erl e—
PM &

tan® = w—7

h

aq = tan(15°)= 2 —./3 (i ?)

R h=72-3)m.

2019-20



T WESF WR 497

ferdt 15t ABCH, afSa = 18, b =24, 3R ¢ =30 71 & W Hifsu—

1.

2.

4 3
cosA, cosB, cosC B —, =, 0)

5’5

3 4
sinA, sinB, sinC (3™ g, g, 1)

fwet faqst ABC & fore, fag wifse fov—

10.

11.
12.

13.

14.

15.

A-B —
= w2
a+b= 2 4. a=b_ 2
c —C o

cos— 6. a(bcosC—-ccosB)=b-¢?

sin(B-C) b*—c?
sin(B+C) R

A
a(cosC—cosB):Z(b—c)cosZE

B-C

B+
(b+c)cos ¢ =acos

acosA +bcosB+ccosC=2asinBsinC

COSA N cosB N cosC a’+b* +c?
a b c 2abc
(b? = ¢?) cotA + (¢* — a?) cotB + (a*> — b?) cotC =0

2 2 2 2 2 2
b”—c

sin2A+ S —% gnop+ L0

a2 b2 C2

Toh TRl &S | 15° hi01 S €1 3 TRIE] W Uk U SeaieR @el gel B
TETE B % SR 35 m A g 9y W feer fel foig W, 9E & forR
1 II FI0 60° B1 US T SHE T e (ST 35J2 m)
T e T & 99a W, frdt d5me § "o €1 T 24 km 9 ST T = 9
N45°E feen ® <retar € 9o 80 32 km Wfd =1 1 =1t ¥ S75°E i fawm #
JeId #1 3 ¥ % UvE IFl St Si 3 I Hifu

(S 86.4 km (THTH))

sin2C=0

2019-20



498 RG]

16. < U ASIRB T 7 o T & 3K @S €| 74 & AT fopdt g C @ vef A
3R B &1 3RA FHA: 250 m 3300 m F AR 0T C, 45° o TR 7, A T
% o9 o g T FINTU (o = 1.44 1 TN FHI0) (3 215.5 m)

ST 5

5.7. To Gfmy W& d A
BH USRS oF J531 108-109 W IR il § Fag {58 FHieol o g hid i
o=t #X g €| Tel 79 OFE &Y ¥ Fad Rl 9wy gen o oviue 9 R
faftre fafy 1 T &1 &0 TF IIE0T 5N 39 TR S|
IEMETUT 12 —7 —24i F A A hifsg)
T WA ST R x4y =—7-24 B

T, (x+iy) =—7-24i

ar X7 =y’ +2xyi=—7-24i
STEdfaeh 3N ShTediTeh 9Nl ol SeR i T, B9 WIwd Bidl e—
Py =7 (1
2xy = -24
AT (x2 + y2)2 = (x2 - yz)2 +(2xy)’ 4,
(x2+y?) =49 + 576 =625
3d:e, xX2+y?=25 2)
(1) 3R (2) ¥, x> = 9 3N y? = 16 W il 2l
aqAT ox= i33ﬁ1y +4
iR TUF®A xy UM €, THY BH WIwd gl 8—
x=3,y=-4or,x=-3,y=4

3Tz, 7 —24i % A 3 —4i X3 + 4i T

Frefafed gensti &1 ara [ -
1 —15-8i (W 1 -4i, -1 + 4i) 2. -8 -6i (FW 1-3i,—1+31i)

3. 1-i FW [i\/ﬁ;l?\/ﬁz_li} 4. i (W (i%¢%ij)
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9.7. rafifid G.P. 3T SHehT AT

a, ar, ar*, ar’, ... % TSR &t GP. T AIRHd (infinite) G.P. &garr 2 3d, THh

IRFAT G.P. o 4T 1 G T 3 o U, T9 T ST H IR H3d 21 3 e
GP. W fo=mr =i—
24

3’9"

: 2

3

1,

gl a=1, r== 8l & W< el &—

é@—éﬁnwmw%,mé@%@)nwwww%

n 1 5 10 20

3 0.6667 0.1316872428 0.01734152992 0.00030072866

e 3Ed € for S-S &1 gl S €, ( ) T o e iR sifusha fshem
BT S &1 IO ®9 W, B9 Hed € {6 S p T Y W o1 8 S 2, oF g (5)

i T G BT € S ¢ T AR §, S n—>oo,(§jn—>0 T 71 8ok RO ey,

T T B € foh URfia ®9 ¥ oW Ta 1 A S_ =37
316, U TR 9@ a, ar, ar?, ..., o faQ, I TG 1 &S 0F 1 9 Bh
g,
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a(l-r") a _ar"
.= Ta=n 1-r 1-r
70 feafa 4, S 5 — oo, ¥ — 0 R, R Irl < 181 37:,

Sn—>i
1-r

Tichfaeh €9 9, qRfHa 9gi o 9N 1 S_a1 S ¥ =Fa fepan < 2|

a

39 YHN, B S=—— Y9I Bl 2

1-r
_ " o,
Wﬁ’ @) +5+7+?+m—1_—1— .
2
1 1 1 1 1 2
R R ARy oo s W
- == 1+
5)
1 UiR Sfeel o sTalfid e e A T Sifse—
11
L 13,3 (FW 1.5) 2. 6,12, .24, ... (IW7.5)
30528 SR P g
T 77497 ( 3) VT TR 5)

1 1 1
5. ﬁl@mﬁv_:ﬁx:ﬂ X 38%..=3 2l
6. TH AT fF x=1+a+a’+..3y=1+b+b+.., 5 lal<13RIbl <1
21 fag wifse fm

27,2 —
l+ab+ab*+ .. = Xt y—-1

ST 10
10.6 <Y Y@reit & uftese foig A BieRt S arett Wil & et (IRaR ) sl TeiteRoT

o i 6 < e el 1, s, ae e i
Ax+By+C, =0 (1)
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R A x+B,y+C, =0 )
HeieRtol (1) 3T (2) §, BH =7 el o1 Hhd B—
Ax+B,y+C +k(A,x+B,y+C,) =0 A3)

el k@@@ﬁ%,ﬁ@w(pmameter)ww%l koh fowdt o 7 o fog,
THIHTOT (3) =R x SR y W YA 1 h1 GHIH 1 37, TE W@l o Tk FeA (family)
1 fefyd et B1 k o FRE A1 H A W FA (I IRER) & fafve as=
i U Tl ST Wehal 21 k o 39 HH 1 3 Wiaedl g0 T fRAl ST Hehdl 2
SATETOT20 39 TN 1 GHIHION 1 SIS, S y-3787 oF THIA € a8l x— Ty +5 =0
3R 3x+y—7=07% Ufdess fag @ g di=t T R

G g e W e PR A g e e ) e e g

x=Ty+5+k@Bx+y-T7) 0

7M1 (1+3k)x+(k=T)y+5-Tk

0 (1)

Ifg 78 @1 y-3181 o GAR €, Al y 1 OH A S

quid, k-7=0%, fEQ k=7 W< e 2

k35 39 T o e (1) § wiaeenfid 9 W, g6 U e e
22x—44=0, A x-2=0, N difSd GHHW 2|

| 3ETOT 10.4]

1. 39 @ 1 GHIHTOT A1 BT, S {@eti 3x + 4y =7 3Rx—y + 2 = 0o Fio=sg

foig @ TRt Sl & SR STeh! Javrr 5 2 (I 355~ Ty +18=0)

2. @ x+2y-3=023Rdx—y+7 =07k qfqesg fog § e SH ST W@ *i
GOl T HITST ST W@ Sx + 4y —20 = 0 o FHHR B

(FW 15x+ 12y =7 =0)

3. W@ 2x +3y—4=03Rx—5y=7% Waesig fag 9 gt S el 39 i
1 GHIHOT [ RIS, FERT 1-37d: TS — 4 % S B

(W 10x+ 93y +40=0)

4. @A 5x-3y =131 2x + 3y —23 =00k Yiaesg fag W Bl S el ST @i
1 TR0 T BT S W@ 5x -3y — 1 =0 | o 2l

(W 63x + 105y — 781 = 0)
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10.7. GATS T TATAAOT Y
ﬁ%‘?ﬂ%‘; 3:{&% a'ﬁ -Q.EF ﬁib"l'q (system) a; A P{ (X, )) (xl’ )v)}

g &1, foget & gg==a & TH i
3ugH e wgfd # 39 YR ol TR ;
it st qur erafEd- @, aXetied P %
fohall S Wbl 1 o TH wieor © e 0 M
T a1 w1 AR e F TR aed k ’
fean smar ® qen qoifsg & AU fag W ;
TFIARG T e S 31 39 YRR & h L
TYICROT 1 3787 T TR Fed v Ly v
T & o fag & P e % srpfa 10.21
TH TIFIROT o AT o5e W &1 feigeti & QU 3R T Fevrish! o ot Hee T B W,
&0 Trdenen orell o1 7% ugfa o UR H U aveivic s WHE 1 ST Y Wehd 2
g @A o fau o s1af oF T TR o Siavia qa o U fag o fadenss fora

TR SEeld €, 37T 3fell OX SR OY o weel # wh faig P(x, y) il 7F =g fh 07X
I O'Y HHI: OX AROY o THIR ¢ 37ef €, STel O 741 weifeig ¢1 WM wifor fon
WA @i o "o W O’ o FREWE (b, k) €, ¥iq OL = 4 IRLO" = k 81 @ &,
OM = x 3IRMP = y & (3f@u 3mFfa 10.21)1

M e foF O'M” =x 3R M'P =y ShHSl:, 7 &7eif O’ X’ 3iRO’Y’ o &g
o, fag Poh 99 IR wife &1 Mepfd 10.21 W, T8 Wedl § <@l S ¥ehal € T

OM =OL + LM, SA&iqx = h + x’

A MP=MM +M'P, &fidq y=k+y

A, x=x +h3ﬁ'{y=y' +k
3 & I A SR U el o Hew @i §)
sawvur21 g (3, - 4) % U fienew T i, afe gafeg (1, 2) | mEaid
3 fean < 2
T U gelteg o FEuE h=1 3R k =2 € do1 fog o urfus e x =3 3R
y=—4§l
?ﬁﬁéﬂﬁﬁ(x,y)ﬂﬁ?ﬂﬁ%?@(x',y’)é*ﬁﬁﬁwwaﬁﬂﬁmﬁ%—

x=x +h FAG X =x-h
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A oy=y +k R Y =y-k
Tl 1 gfeenfud W, g9 e HE 2
X =3-1=23Ry =-4-2=-6

aa:, 7€ usfa o fag (3, - 4) o e (2, - 6) B

SETETUT 22 A W@ 2x — 3y + 5 =0 1 EUARd GHEHT Fd i, IS e o5
T g qafag 1 &g (3, —1) W THiaia 2 o s 21

%ol AF ifay o ws fag P ok feenea (x, y) 78 Feume o1eff ¥ (1, ) ) ® 9=%a S
&, St qeteg h =3, k=—1 8 Sl 81 3(d:, B0 S0 Gl ol x =x' +3 3y =y
~1°h &9 ¥ fo@ Tehd &1 W @ T < g FHiwr | 3 uE o wfeeenfud v W,
B U B 8-

a

2 +3) 30 =D +5
2% —3y +14

0
0

3rd:, S Ugfa |, Ol @1 1 WEHIHI 2x — 3y + 14 =0

| wrg=meedt 10.5 |

1. = 4 9 v feafa o, fageti & Tu frdens am wifsg, =i & o o

THIROT GRI HeAfeg i fag (=3, —2) W TMIARa T o st 8—

» (1, 1) (W (4, 3)) @) (0, 1) (W3, 3))
(iii) (5, 0) (3 (8, 2)) iv) (-1,-2)  (3W(2,0))
(v) 3,-5) (3 (6,-3))

. T IS foR gefeig w1 faig (1, 1) W EFIARa s T e gt s 8 S g

i) x*+xy-3y*—y+2=0 W x> =3y"+xy +3x—6y+1=0)

(i) xy—y*=x+y=0 R xy—y*=0)

(i) xy—x—-y+1=0 G xy=0)
3T&EMY 13

13.5. TR T TLUHT el A Gelg Hrag
=REMI T (exponential) 3R TR (logarithmic) Ferl & Gael Ssiehi w1 Grare
(limits) o | sl TepTer i ==l i W Teel, B9 3 Sl Herl o Uid IR IR s
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BU, TRT TR U € A1 S T T Y
T F Tw TeH fe e faaee
I (1707- 1783) 7 TE& ¢ 1 UR=A
fean fSrgeht A 2 3R 3 o ot e 21 7@
& TEMIH T He i IR 6 o

faw Swivft 8 Ao 56 f(x)=e',x€ R —— oy
w0 § R foRen o ¥ T WA R e |
3R R ST St St e
B TREH T FelH, A y= o F Ae@
amepfa 13.11 ° XU @R g B

T YRR, T e, e
loge:R+—>Ra5WﬁWWTrﬂﬁT
%,ﬁlogex:ymmﬁ?q’[w%,
Ife AN shae A ¢ = x Bl THHT Uid R*
2, S wefi T ardtaeh SEe
T © q1 391 IREX R € ORI
T y = log, x 1 G MR 13.12H o =
ERIRICIES

»
>

steRfa 13.11

»
»

fomg limex_lzlﬁﬁ:le_s'ﬁlﬂel

=0 x y = logx &1 Ter@

. e\N// .
& fofu, &9 =io — . Y GG Teh TR ameRfa 13.12
FT ST Fd §, S TW THR T

1 X _
—1+|x|S bl < L+(e=2)ld, [-1,1] ~ {0} |t x o foiw ¥ B
X

e’ —1

v 6 fag Hif & lim =13
Suufe SueR STEfHeRT 1 SN i W, T WK Bl 8-

1 e —1
1+|x| =

S1+lxl(e-2),x€e [-1,1]~ {0}
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_ 1 11 _1
e, M = Telimld 140
3R lim l+(e-2)y = 1+(e—2)£iir(}|x|=l+(e—2)0=l

aq:, Hefo w99 g, &9 wiw Bl g—

im& =L
x—0 X
. log,(1+x)
uﬁa7ﬁ1@ﬁﬁnﬁ{g})—g =1
1 1+
mﬁmﬁmﬁﬁmtw:y%aﬁr,
log,(1+x) = xy
I+x=e"
Xy _
e 1:1
X
=Ly o
el o =
Xy _
lim limy — g (FfF x — 0" xy — 0 I Bl 2)

xy—0 Xy x—0

Xy

lim y=1 (aqﬁ%;;lin})e =1
x— xy— _xy
+
lim 108 10 _,
x—0 X
S |
SaTET0T 5 ifyshfera HifsT % .
T BH 9| B
3x _ 3x _
hme ! = lim ¢ -3
x—0 X 3x—0 3x
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y—0 y
= 31=3
SETETUT 6 AR Eh‘"lﬁqlin%e —sinx—1
X—> x
. 5 lime*—sinx—l_lm e’ —1 sinx
T B9 W g 1M x lim) — .
. e =1 . sinx
= lim —lim =1-1=0
x—0 X x—0 X
log, x

SaTETuT 7 HAfRfad st im

-l x—1

T x=1+rEU TE, x5 ]1=h —0 8 W@,

ﬁml()g_ex:hmw =1 (HifH hmwzl ?)
=l x—1 h—0 h x—0 x
|[wgeTee 13.2)
e drmeti & A feeTfere, AfE 39 sifad 2—
4x 2+x 2
e =1 ) —
1. lim (I 4) 2. lim ¢
x=0 X x—0 X
X 5 sinx
L€~ e
3. lim——2 (FW &) 4. limE
x—5 x_s x—0 X
x_ 3 x—l
5. lim<—% (S &%) 6. limx(e—)
3 x=3 0 1—cosx
. log (1+2x o log(1+x°
7. lim P22 ) 5. lim—edrr)
=0 X =0 sin’ x
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