SO m@ Sw‘gé:oci@
aoé:ég&diaég

DPD HODBH0

088 TR00-IA
v

Doy Soko: 2021-2022



b A4
:,N‘“ OF 'NTF‘;

S0 m@ 3)@52630&8
B0L)B0HE (BEH JosEBo

ﬁe%é@@o-IA

(Bentd HB0%0)

PENE ogss 5

(BASIC LEARNING MATERIAL)

QT Qo3& 8o
2021-2022




| Coordinating Committee l

Sri Syed Omer Jaleel, 1as

Commissioner, Intermediate Education &
Secretary, Telangana State Board of Intermediate Education
Hyderabad

Dr. Md. Abdul Khaliq
Controller of Examinations
Telangana State Board of Intermediate Education

Educational Research and Training Wing

Ramana Rao Vudithyala
Reader

Mahendar Kumar Taduri
Assistant Professor

Vasundhara Devi Kanjarla
Assistant Professor

Learning Material Contributors

M. Vijaya Sekhar D. Arundathi
J.L. in Maths, GJC, J.L. in Maths, GJC,
BHEL, Dist. Rangareddy Bhudan Pochampally
Dist. Yadadri Bhongiri
K. Srinivas B. Roja Rani
J.L.in Maths, GJC, J.L.in Maths, GJC,
Shamshabad, Dist. Rangareddy Maheshwaram, Dist. Rangareddy
V. Aruna Kumari D. Srilatha
J.L. in Maths, GJC, J.L.in Maths,RLD. GJC,

Toopran, Dist. Medak S.P. Road, Secunderabad



IS |

B8 (HHoTeR) wdrdHEeo TR &) 8% DI D EDB0E (K8 Borrdy
eS80 BRos. Jergboro Eree 08 @dEihaD 52K, FRBorT SEKDHOD FOrr AGEPoSEIS
densed éa‘z’é)aéoesj, Boorrer (508 B00ERHES DRy EREEES ArTre TP DD
SR (0T PEC ©0HON0R. BT DHIFHO By SVBS & VoY BB Ingkos®
Boorre 5o0G)AKHE gy E25SEr ook TEEh 2021 HEgesr Shwo 70% dewd
B BB D0KesIS’8 g0 T ATFReR FEHeePS o) SHoNod. TR
Eogg0 0E HOFY (ERiEred® Kedabore Fronti Hodos.

Dogien BOF ParY), 2BED SePHY Bod SED SHADHoS® Y HOZeH
Deschdodorr  HEHIEAE Boorres o8 20LB)EANES DTy P (@RS @S 2587
(Basic Learning Material) & @000, a8 dmgden 58500 Fogorr DTN 2.8
BBERE HAVD0B. BEE KDHA0TYS DHADO DWE0E S wLfHS BB HDHTHE S°.
©B0S FPGBe Yy HISIS (HaEegomoho . Vo BaXwod b IwRRes S FOY
58508° Tair)S SErarad®) eErhE s ABFTOH ©0ohod S wrrtore S $5H
JErPTro HB08 DEMPE SrEnESmes §)hdod. o b FFEy HPseD Hegorr
SO STE B 0800 HHEDH SOV eHPEH FE; HISFe Do, GATRAVO Do M
3@)&5& EPS505, DHRATPOH 880 Dohkost éséoycﬁae‘éao&. & ééo&é égé@é’s &8 @&55626
6285 & Swoostos® oFg)Fer (oI ERTW e)omed), DHRAD e a0ty
IO ©DI0BTHD.

& @SS HHED oY WHoDKe BADEEEE, & wodod I aE) %o e
Fhore & HPES é@a&écﬁo@sm 8)553&65&6?“35‘5 SEDEDY) ©0Kd 2008 eS80, HoBek
S 000,

& wglidSs H28E) 3 IHRE www.tsbie.cgg.gov.in TT FPoBDHEDY).

80356 & RS
20&8)EES DegEew, Boorres



| CONTENTS '

SHedeS - 1 (Sebcren 1

S5 - 2 - -
S - 3 S| @%en 13
oee5 - 4 R SoBelo 49
o5mES - 5 JdFe Heado 66
S - 6 88% 00805 A hen, HOSESen 90
DS - 7 - -
oS - 8 - -
SHRQES - 9 V8IS (HRocsTen 109

e - 10 (83des Fogen 113



s

St reCISY

(BhcS0: A,Ben $rgss Sodoen Aol B8 faf Yomogo wkSomro. AS™D ($8 a8
SRErBOM® (a,b) € [ oty BE o8 o8 b &Ed8ond /% Aod BS (@Rhabo
woero. &IV f:4— BS $r0F0 AD [($8¥0 @, BY $FHddo @ woero.

5% f1A4—> B@dHoho wand A & o) Srose [ -H8hoere SHd  f(4) @0l
f(A)={f(a)/ac A} B sos f(A)={beB|4&*dasad f(a)=b}] a5 wotro.
S o -2 (Bbade:

14— B 2O Sroseo BS K f (H&Doeren &0, f K @93{3§ (H3bawo
©OET0. &3 e—sﬁgé BHcEe) DE-DE (Hababo @ ErE @otro.

f:1A—> Bedgo <aa, eA,a #a, = f(a) # f(a,)

&ag,a, €A f(a)=f(a,)=>a =a,

Bt (Bdadhe:

f:A— B8 Bdado, far, fIFRHGE0 S5md0 wowd f & Do [HEaho @otro.
Badho: 14— B8 Sofho < fargd = f(A)=B
@B:{f(a)‘ae A}
B&® 8 bd, f(a)=bodgor AS® 8050 a8 a &oeod.
&xioes (DRbcdo:
f:1A— B &30, Jofko Bokr wowd [ Aod B8 &ydes [@Hababo @otro.
Bhodho f:4—> B8 aydemo < f oo, Holiko
< (a,a,eA, f(a)= f(a)=a =a,
(i) BE® 8 b8 f(a)=b odgtrin AS® 850 a8 'a' SiRs0
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RDOWE DS
A &g 308 Soe Aod {1,2,3........... n} H&
&yes (KHoHo soder N & n Sireseen ¢oi A HBWE SWE @otro. ©HK A
Sroseo Komg n @ @otro. & nd |A|Swe n(A)S® drdro.

(BRocsre JrdE0
f>g @0 BoH [Hihoiren @ omro. f,gen a8 (HE¥0 P IEDED, f (BB (53
x® f(x)=g(x)®ond f,gen dEPH0 ©otro. f = g e T°RPo.

9‘35 (BRbcdo
fiAd— B odFomro TR &8 e Sroto ol & B (Hhoho eoero.
ASR (38 a® f(x)=Codbger o8 a8 Sroto CeBHEddo oawd [& C &°
80 AJe0.

Sy (Sihabo:
A EBE BB w8 omro. AS (H8 x8 f(x) = x KDY f1: 4 > ADSHo. 3
(BDoieR) A s &k (HHoho woero. BA 1, & sredro.

©8:3w) JSSreeS (e

L R0 >R ()= xtirw DD (f(x)" = (%) + f(1) o SeH08.
X

S f(x):(“%j g SO+ (1) =x° +%+(1+3

3x—-2,x>3
2. f BHA f(x) =157 ~2,-2 < x <21 JEDR
2x+1,x<-3

(i) /@), (i) £ (2.5), (iii) £ (<2), (iv) £ (-4), (v) £ (0), (vi) [ (-7) & 5808,
FEs (i) f(x)=3x-2,x>3 a8 f(4)=12-2=10

(i) f BT 2.5 Ted e £(2.5)0830E0 S*BK.

(iii) f(x)=x"-2,2<x<2 08 f(-2) = (-2)°-2=2

(iv) f(x)=2x+Lx<-3 sag f(-4)=2(-4)+1=-7
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V) f(x)=x"-2,-2<x<2 =28 f(0)=0"-2=-2
(Vi) f(x)=2x+1,x<-3 8 f(-7)=2(-7) +1=-13

N |

b

}, f: A— BJodo eow,

w |

T T

A=1:0 =, =

(3) { H 65 47
f(x)=Cos(x) ™ DY B E2o8%08&.

FES: £ A— B Dosdo, f(x)=Cos(x) @ond

1oy o103} (355

=| Cos0, Cos E, Cos E, Cos E, Cos r
6 4 3 2

By
2°2°2

x| —x

4. f:R->RDID f(x) :ex;e_x ™ AEDY [ @O, Jolfho, Byheo eHE@ETE®
e e
QBonosod.
€9
M _
F55: R >R [(0)= ex+e_x m D505,
e e
eo _eo e—e
- —0. f(=)= -0
/(o) T AGeY o

Sog [ ©Eo S

1 Sosdo & =%, Dotdos y=18 f(x)=1

wdgen R & x &0

&3¢ XYERS f(x)= 1008 o _ g o' 4ot

S8 x£0 RO x>0 ®aNE —¢ X = ¢ OESO.
x<( ®ond —e* =e* OTLSO.

Cos*x+ Sin*x

Simr s Cosix VXeR oand [(2012)=1 9 $r0508.

5. f(x)=

355 f(x) = Cos’x+ Sin*x

' Sin*x+ Cos*x

B 1-Sin*x + Sin*x
1—Cos*x+Cos’x
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B 1-Sin’x (1-Sin’x)
1—Cos’x (1—-Cos’x)

_1-Sin’x Cos’x
1—Sin*xCos*x
f(x)=1
f£(2012) =1

x+2, x>1
6. f(x)=42 -1<x<1} e Séogﬁ)'cfoo 808 enden ééa%'sao&.
x-1-3<x<-1

@) f3)  (i1) f(0) (iii) (=1.5) (W) A2) + (-2) () f=5)
PSS (i) fi) =x+2,x> 1508 f3)=3+2=5
(i) fix) =2, -1<x<1 a8 f0)=2
(i) flx) = x-1, -3<x<-] >>§ f-1.5)=-1.5-1=-2.5
(i) fix) =xt2,x> s fi2)=2+2=4
f) =x-1, 3<x<-I & f(-2)=2-1=-3
f2)+f(=2) =4+ (=3)=4-3=1
) f 15880 -5 Bh sead f(=5) 8080 SE.
7. fiR\{O}>R% f(x)=x —im QB f(x)+f( j:o@:o SPHo8.

1
)C3 X

e f(1) =0 —%

! Gj i Gj . ( 11)3

=f(x>+f(1j=x3—%+%—x3=o
X X X

1—x s ”
Ll QBADR, f(tan0) = Cos20 & SeHod.

8 f:R->RI f(x)=

1-x*

1+x

FS: f(x) =

2
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Sin’0
1-tan’0 (o5’
x)= =
/() 1+tan’0 Sin’0
1+ >
Cos©
Cos’0 — Sin’0

1) = Cos0 _ Cos’0 — Sin’0
Cos’0 + Sin’0 Cos’0 + Sin’0

Cos’0

f(x) = Cos®0 —Sin’0 = Cos20
2x
I+x

T—X‘m QB0 f( ; j =2f(x) @ SeHold
- X

9  fiR\[t]]>RD . f(x)=log

1+x
—X

doss: f(x)=log I

1+x% +2x
1+ x°

1+x>—2x

1+x°

(1+x)°
(1-x)*

=log

2
1+ x
=log|—
1-x

1+x

—X

f[ e )=2f<x>

1+ x°

=2log

10) A=1{2,-1,0,1,2} @8 f:A — B Solg {hcho f(x)=x>+x+1m 5D B
D 8%k,

FES: £ A > B o 3o VheBIac A= f(a)=b
A=1{2,-1,0,1,2}
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f(xX)=x"+x+1

F(=2)=(-2)* +(-2)+1 =4-2=3
D) =)+ (=) +1=1
£(0)=(0)+(0)+1=1
f)=1+1+1=3

f2Q)=Q) +2+1=7

B={1,3,7}

2
11 A={1,2,3,4} @8 [A>RS f(x)=> ‘xl“no 0D [ g EoSHod
X+

FES: f:A—>R= f(A=R

f(x) = x'—x+1
x+1
=421

° 1112
a°§g)° 235455

12. f:R->RD f(x):3x+3ix ™ ABDR f(x+ )+ f(x=1)=21(x)f(y) & SPD0&.
s S =, )=

3(X+y) +3*(X+y) 35y +3*(X*y)
_+_

LHS= f(x+y)+ f(x—y)= 5 5

LHS= 1[3”}’ F370) 430 3f(xfy>}
2

LHS = 1[3"3)’ +337 4373 + 3<v3w]
2

RHS=2f(x)f(y)
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5 3" 437 (3" +37
2 2

= %(3 +37)(3"+37)
“ L33 133 (373 433
1 ) )

= %(3“" £33 430

_ %(3(?@) 4376 4 3Gy 3y )

LHS =RHS
S+ +f(x=p)=2(x)f(¥)
PRACTICE SUMS

X

4" +2

1 1 3
Zlior| 2 2
f(4j+ f(2j+f(4}i)ené 28308,
RS Sareyg (BRoche:
X BT eS8 BB wawd f:X >R x B ardH Sre (HEaho @oero.

1. f:R>RX f(x)= ™ DY f(1-x)=1- f(x) @ SPH0E.

13) 8od PR ey (NDsre (HReen 58508,

1

VT ey R

S%ER = ! eR
(x*=D)(x+3) (x+D(x—-D)(x+3)

=S x+D(x-D(x+3)#0= x = -1,1,-3,

= [ &% R\{I,-1,-3)

2x* —5x+7
(x=D(x=2)(x-3)

2x* =5x+7
- (S
(x=D(x—=2)(x—3)

= x-Dx-2)(x-3)=0

—=x#1,2,3

iy JS()=




Basic Learning Material

= f ®3%o R\{1,2,3}

i) S(0=

log(2 —x)
1
S o)
= 2-x)>0 2—x=1
x—2<0 —x = —1
x<2 x £ 1

= f $3F0 =(-a,2)—[1]

iv)  f(x)=|x—3|
FLS: f(x):|x—3|
f(x):|x|:{xif.x20
—xifx<0
:>| _3|_ x—-3ifx>0
T Se=3) ifx <0
= [ (&% =R

V) f(x)=JAx—x"
S f(x)=AAx-2
=4x-x*20
=x*—4x<0
=x(x—-4)<0
=x<0,x-4<0
= f $3Fo =0, 4]
1

1-x

vi)y Sf()=

2

f()=—
1-x

M>O
=x2-1<0
>x+D)E-1)<0
=>x+1)<0,(x-1)<0
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14.

x>-1;x<1

= f B3Fo = (-1, 1)

8o TP ey (HEAre Tege S58%08.
i) log‘4—x2‘

F5S: f(x)= 1og\4—x2\

f(x)=logx; a‘gﬁg = (—o,n)

S = |x]; &5 =[0,0)

f(x)eR = 4-x" 20, x* #4, x#-2,2
f 8% =R—-{-2,2} % =R

if) f()=yx]—x
Fss: f(x)=la]-x

iii)

s S (x)=

1v)

P f(x) =

f(x)=[x]-x=0

=[x]=x

f @8I0 = FrgSogge Z - f T = [0]
Sinm[x]

SO=T

Sinm[x]
1+[x*]

=1+[x*]#0
f ©a¥%o = R [+ Sinm = 0]
S s = [0]

x4

fo)=2=

x4
x=2
x—=2#0
x4
x=2
C(x+2)(x-2)
(x-2)

fx)=

x+2
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f(x)#2+2=4

f ©8go = R—[2]

S 58 = R—[4]
PRACTICE PROBLEMS
L (8od &8 Sorey Bbasre [Hiwen E8hoa.

3x
i S . Ans: R - {~1}
(11) f(x)= 2 =25 Ans: R - (-5, 5)
(ii))  f(x)=/x—[x] Ans: R
av)  f(x)=+/x]-x Ans: Z
1
(v) f(X)=6x_x2+5 Ans: R~ {1, 5}
1
. — 0 . T
i) [ e (a>0) Ans: R —[-a, a]
(vii) f(x)=J(x+2)(x-3) Ans: R - (-2, 3)
(vill)) f(x)=+(x—a)PB-x) (O<a<P) Ans: xela,B]
(ix)  f(x)=+2-x+l+x Ans: [-1, 2]
3 1

x) JS)=vx —1+m Ans: R - [-1, 2]
II. 8od a8 Lorey (Haboire argen 88508,
(1) 9+x° Ans: [3,00)

ég RIS (P

1D f={(45) (5.6) (6:4)}, g = {(4.-4) (6,5) (8,5)] wowd

i) f+g () f-g (i) 2f +4g  (iv) f+4 v) fg

(vi) f/g (vii) | f| (vii) [/ (ix) f? (x) f* e E8hoa.
F$S: f (P30 A={4,5,6)

g $3%o B={4,6,8}

f+g 3% AnB =[4, 6]
) f+g={(45-4),(6,-4+5)}={(4.D(6,1)}
(i)  f-g={(4,5+4),(6,-4-5)}={(4,9)(6,-9)}
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11

(iii) 2f ©BEo A= {4,5,6}

4g ($BEo B={4,6,8)}

521 ={(4,10),(5,12),(6,-8)}

. 4g ={(4,-16), (6,20), (8,20)}

2f +4g (S0 =[4, 6]

2f +4g = {(4, 10-16), (6, —8+20)} = {(4, —6), (6, 12)}
(iv) f+4 3% A={4,5,6}

f+4=1{(4,5+4), (5 6+4), (6,—4+4)}

=1{(4,9), (5, 10), (6,0)}

(V) fg KB%o A~B={4,6}

fg = {4 (5)(4)), (6, (4 (3)}
= {(4,20), (6, 20)}

(vii) |f] ©BEo A= {4,5,6}
[ £]={4,5),(5,6),(6,4)}
(vili) \[f 8o {4,5)
JI =14.5), 5.46)}
(ix) ©3o fP=A=1{4,5,6}
1 ={(4,25), (5, 36), (6, 16)}
(x) f2®B%0 fP=A=1{4,5,6)
=14, 125), (5, 216), (6, -64)}

2)  f(x)=x* g(x)= |x|m JEDY 80d HHAreDH BHSoa.

() f+g (Df-g Gi)fg ()2f Wf  (if+3
PSS fx) = X2
x, x20
g =l =1 .o
f153%0 = g¥ago =R S8 P o (H3Dhasre (HEFo R.

X +x, x>0

() (F+0) =fx) +gx) =2+ x| = {

xX—x x<0
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xX’=x, x>0

(i) (F-g(x) =fx) —gx) =x*—|x| = {

X +x x<0

x x>0
(ii)) (/) () =f(¥)gx) =x*|x| =
(iv) (2f) x = 2f(x) = 2x?
V) %) = () = )P =x
(Vi) (f+3)x) =flx)+3=x*+3
3)  f,g a3 e (Habaired f(x)=2x-1, g(x)=x* M IV Bobd B 808508,

X x<0

Q) Bf-29)x (i) (fgx) (i) (g](x) (V) (f + g +2) (x) @ 858508,

S f(x)=2x-1 g(x)=x"
= (f-gx=/(x)-gkx)

1) 3f(x)-2g(x)= 3(2x-1) - 2(x?)

=6x—3-2x"

=-2x"+6x-3

(3f-2g)x = 2x* +6x-3
(i) (fg)(x)= f(x).g(x)

=(2x-D(x*) = 2% —x*

(\/7])6: /@) _2x-1

(ii1) 2 2(x) 2

(iv) (f+g+2)x=f(x)+g(x)+2
=2x—1+x"+2
= x> +2x+1=(x+1)
4)  f={(12)2,-3)3,-1)} w8 8ob & EE%0a.
() 2f (@) 2+f (i) S (iv) £
;&S f=1{(1,2)(2,-3)3,-1)}
[ ©3%o, A={1,2,3}

@) 2f={14)(2,-6) 3,-2)}
(ii)  2+f={(1, 2+2) (2, -3+2) (3, —1+2) }

24f={(14) 2-1) (3.1)}
(i) [f ={(12)}
) f* ={(14) (29 (3.1)}
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S 88 S8

m e SHder, nJensh) SBder &) PBE 658 m x nwotro. BV MP n S m(E0
n & Syseo.

Sr(BE Szeen:
1. SRYR o838
@) HLJL Kogg, e HLKL Koz VHTPIOMT o JP@ED SHBER (@ woiro.

2 0 1

1 -1
oo {0 4} 4 -1 2
2x2 7 6 9

3x3
2. (Boes 8Po [ Do

A= [al.l.] 28 NS SBKB SHYP SP@ wond S Lreseen a
DEGo B> DEGoRn DY | = oo DGO Sotwok

A
1 Qg e A, ol (DS

4 0 1 g)esgo@%
4 2 Noeerseen
7 6 9. -1, 9
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(B e

2.8 SHYEH @8 A S D80S Suresee Inaed)) Sr@E el wotro. B8V el A o
Tr(A) &° Km0,
= [a,]e8 n % 8568 S8V 5B ©0oNS

T, (A) = zaij
i=1
4 0 1
aO°: 4 2
7 6

et Adee T, (A)=2+(=1)+9=10
D55 &m(8%
2.8 SHBER Sr@ES® DELoS® B Swroseod) HINBE, © HRBEDH JEL H0@E woiro.

m N & DESIPBEe

Sogry (@
28 SHBH Sr@ES Sbégoé‘séﬁ Srosred) af Sogg k% SIPS, Ségoé‘s B Soroseod)
2TBB @ SP@E5H SogrgEe@s wokro.

' -1 0 0
0] NN 0 -1 0
TP m , , 0 0 -1 en moaﬁgéﬁﬁ@é@

e (S8)%) Sro(@8:

28 SHYH Se@ES° DEGos™ HuresreR) 1 wan JEPoS® B Sresed) HISE, ©
L85 crES L@ S BE)S Sr@F woero.

—_
(e}
(e}

1 0
&0 , 0 1 0 e 05rES Se@Een
0 1 )
210 0 1
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7. Eedy S(@E:

2.8 IS (H8 Hreto W) wond, & IP@Lo ey SPBE wotro. ek @D
‘O & $rdo.

0
0 0 _
o {0 0} ’ Oo=|0 0
2x2 0 0 32

8 oRHILI (@ :
28 2.8 ORIV 6 SPBED @DHBD SrBE wotrd.
ST [1 3 —2]1X3
9. Do) SBI o8
2.8 2.8 Jend) IBD ¢ SP@ED Jenxd) HHD IrBE @otrd.
2

e |1

3 3x1

10.  (83be: 0B

8 SHYS SeB8 A = [a,] & i >J wandHd a; = 0 wand AJ DD (Behasre@s
©0LTB.

A & i <] ©ondHiH a, =0 ©ond A D BIHS (Bhe: SrOE @otrd.

2 -4 0] [=3 1
ST | 3—2,[

} 0 AND (BHe:s Je@Ben

0 4
0 0 1
1 0 O
o 1 of |1 0
1y 3 e BN (Bghes J@Ben
2 0 1

S8 HEFSE

BotH Sr@8en A, Ben 28 5588 3obS3, arOE eddrs sireomen $EPEHE A, B en
J3ed0 ®oro.
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{au aip alzl {bn by 513}
A= , B=

ay; axy axp byy byy  by3

i=1,2,3, j=1,2, 3% al.ijij@Qné
2 Sr@8en A, Ben $5mS0.
BolSd Sr(@8en Iwgo

A, B e 28 85588 Bodd Sr@8e, A, B o8 0bdrd Simoseeodn 02 ©8 eddrd
ﬁ;:éo@s o8 AR K@% A, B © Sososo (Bndo) @otro. 8IJ A+ B & oo Sm@E
A+ B 8558, &m@%o A, B o $5588° $Embo.

S B8 éo%&g HBobio
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A 21
YTA T3
Ay, 30
y="2===-10
Ay -2
z=J=—r=4

x=T7,y=-10, z=4

0. x—y+3z=35
4x+2y-z=0

—~x+3y+z=35

1 -1 3 5 x
see A=l 4 2 7 p=|0) x= |V
13 5 z
1 -1 3
a2 -
det A=A = —1Q2+3)+1(4-1)+3(12+2)
131

=5+3+42=.50 % 0

5 -1 3
Aol 2
5 3 1
1 5 3
A=t 0 s
105
1 -1 5
A= 2 =100
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43

B8 dohsvo Hod

M0
YTA 50

A 0
YTOA T 50

_ A3 100
TN T 50

x=0,y=1 z=2

10. x+y+z=9
2x+5y+7z=152

2x+y—z=0
11 9 X
Fos A= > T p={2?|,x=|
2 1 - 0 z
11
detA=A=]2 > T 21(5-7)—1(2-14)+1 2-10)
1 —
— 12+16-8=-4 %0
A=—4
o 1 1
AoP2 s T,
0 1 -1
19 1
a-P 27,
2 0 -
11 9
R
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B8 Johsvo Hod

A A
A T4
Ay -12
y="2="r=3
_ A 20
TAT 4

| x=1,y=3, Z=5|

1. 808 $%5s08 DSHrS So8erod Sr@s D&% $EBE%r FpoSol.
)3x+4y+5z=18,2x—y—-82=13,5x -2y + 7z =20
PSS 3x+4y+5z=18
2x—y—8z=13
Sx—=2y+7z=20
58 3 o8Bere SP@E $88e Erdo AX =D 0)&Hob.

3 4 5 X 18
A=[2 -1 s|,x=7|, D=1
5 -2 7 z 2
3 4 5
detA=a=> 1 8 _37416)-4(14-40)+5(4+5)
5 —2 7

=27+104+5=136 # 0

9 26 1

A o) sierberans segs = | o0 4 26
37 -14 11

9 -38 37

Adia- |26 -4 14

I 26 -1

X =A'D

(A@AJ
X={deta ) P
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[0 —-38 37 ]/[18
26 -4 —14/| |13
136 | 1 26 —11]/20

408
_ 1 J136
136 | 136
3
_ |1 2 v_1 ~_
X = = [x=3,y=1Lz=1
1
12. 2x—y+3z=9
x+ty+z=6
X—y+z=2
2 -1 3 X 9
sus A=|0 L M x=Y|,p=|°
1 -1 1 z 2

AX=D=X=A"D

2 -1 3
N R
detA=A= —2(1+1)+1(0=0)+3 (<1 —1)
1o
—4-6=2%0
2 0 -2
A SFBE Gl SisibmBabsr@s = | 2 !
4 13
2 —2 -4
adgia=| 0 1 1
2 13

X=A'D
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(A@A)
- \detA/ -
. 2 =2 —-4119
X=__2 0 -1 1{-16
-2 1 3112
-2
1 | _
X = — 4
-2 | _¢
1 X 1
X = 2 N yi|_|2
3 z 3

x=1,y=2, z=3

13. xty+z=1
2x+2y+3z=6
x+4y+9z=3
11 1 X 1
=i A=[2 2 3|,x=|”|,p=|°
4 9 z 3

o1
detA= 2 2 3 =13a8-12)-1(18-3)+1(8-2)
4 9
—6-15+6=-3 % 0
del A # 0=-3
6 -15 6
5 8 -3

A ER@E Tng) SHIHRSCHINBE =
1 -1 0
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6 -5 1
AdiA=|-15 8 -1
6 -3 0
X=A'D

[Adej
X= detA/ - D

1
X="3 15 8 -1]]6
6 -3 0|3
X -21 7
yl__1130|_ [-10
z 3112 4

x=7,y=-10, z=4

14. 2x—y+3z=8
—x 2y +tz=4
3x+y—4z=0
2 -1 3 X 8
5 A=V 2 1l x|V p=|*?
3 1 -4 z 0
AX=D=X=A"D
2 -1 3
detA= |-1 2 1|=2(8-1)+1(@-3)+3(-1-6)
3 1 -4
=_18+1-21=-38 # 0
delA=-38 %20
-9 -1 -7
1 -14 -5

A SR G0 ISrHedadse@s = |
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-9 -1 -7
Adj A= 1 -14 -5
-7 =5 3
X=A"1D
(AﬂAj
L detA D
| 9 -1 -771[8
-1 =14 -5
X= 38
-7 =5 3110
| -761 [1
X=-——|-76|=|1
38
-76] |1
. 1
vl = 1
- 1

x=Ly=1 z=1

Practise Problems
3 -3 4

2 -3 4
0 -1 1

1. A= wond Al =A% © IrHod

2. (Bod B&HESBes RIS BB D0 TTe FHoSOE.
(1) 2x—y+3z=9,x+y+z=6, x—y+z=2
(i) 2x—y+3z=8, x+2y+z=4, 3x+y—4z=0
(i) 2x—y+8z=13, 3x+4y+5z=18, 5x—2y+7z=20
3. 808 HEBes eﬁgﬁgoa’n Srds 580 ég@@s &S0,
(1) x+y+z=1,2x+2y+3z=6, x+4y+9z=3
(i) x—y+3z=5, 4x+2y—z=0, x+3y+z=5
()x+y+z=9, 2x+5y+7z=52, 2x+y—z=0



| ¥8Fo BoBodo '

- &% : HO5THo God, BY B FRETHOD ‘@I ©otrEE. &l FPED),
085880, e@;mé.

- J0den: HBST0 DO &Y BOAS FOE TrHoH VoI @otrd. EmEn S0,
3;:6@50%0, 2O0.

- 3526 588 0, Poo wosoegod® B Botd DoHhHen. 'O SO0 oS P!
HHHBDoHH™ Ko ¥6F OP 9, '0'Hvore ot P! S8 ngéxa&é 0.
500Dt O (0,0,0) HBor™ P (x,y,2) Dothh Gng) FPIHID r & ‘redFRo.

OP 8570, ‘@‘ = H TS -+ 2§
K%~ AB = OB - OA = B G0%) 3 503-A Gng) 5563
&8 5k, 6§ A Hhen:
P (x,y.z) Dothd ) FSIBE OP=1,X,Y,Z ogo8 sods 08 (0535648
S8 o, B,y Seen DY, Cosa, CosP, Cosy 0 38F @) B L @oerd.
DB &3 1, m, n o8 Jedo.
odre, = Cosa
m = Cosf
n = Cosy
P 8otHs) G dedseen X,y,z o (Ir,mr,nr) e Eree S580850:). 88 R 1,m,neH
oS08t &od Ir, mr,nr Dogged, &I 7 SwE) ‘DE DY)Ken’ @otr.
DB B3I ab,c 08 SedIFo.

odre, a=Ir
b=mr
c=nr

BRYE:- P+m?+n’=1
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2)

3)

2)

O5PQES B 28 FOY HOST0 28 CHrES @ond, & HOILD ‘CareS HHF ©otrd.
8 e& LrO0.
8 88 968 a G OIE® G0l WS BBIDH a & KO, Bod orr KDY,

[| &

a=

&

g DOED 0 & “rdF0. FRRGHBY IRGHo® &Y, Hb Horhden HELIFom
0B LPIGROE HOXree0 i 0 @ KOJoTed.

DEQE Ba¥en: Towd JBIen a8 HID SOA ¢od, A DEHY BT © WoErd.
$58TE ¥ $oFen: Tod HHIen HHBTE I BOA 6o, B HBTEHY Sh¥en @
0P

—a

KR8 @ HOES oPinp BF (508 O ol P B0 = A

BOES awddd:- a SBIS® HEFSHD HOLZTER) 5OA, a 8 SBBERIS® God BB

a B¥) Beadss wotrdy. B ~a BeaRro.
a=AB wand, —a=BA w50,
%580 ABD AB 35685 egrdo wot®o. s pn
BODAH (EP0SY) $oden: 28 wprdo Bre $5r088 egroeey Ko BHIDH SBHD
B&Een (D088 H&Een) ©otrt.
K208 1) 2, b e JODAD (BEP0SB) SOFD 7= Ab
8058 ) 28 .
A, B, C Dothen $58DaH Dothoden <> AB =ABC, m05Hst A 2.8 0b4.
a a, a
ai+aj+akHoam bi+bj+bkdoden $BHET ©ond, b b b
B8O Baden: 30I0 s Tpe &8 0os® tam) Tor &8 ErB JHSZTosBorr &),
& BOFOD ISHODH HHTeD WoLrs.
#RE: 1) A, B, C, D33DaH Hothaden <> AD = xAB+ yAC, 200S° X, y oo e@dden.
AB=gai+bj+ck
AC =ajitbj+ck
AD =ai+bj+ck
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(1)
(i)
(iii)

- a, b ¢
AB | AC,AD e» 38Dcimen < A, B, C, D38DcH Hothoden <la, b, c,| =0
a, by c,
38D0D J0Fen 500 P ©EDIH BT WoeRdD.
207 Hoded (Bghe Tgeho: AABCS® AB, BC 5680 08080 (HO8 56%) AC

©H0H. ©OJIMP, C
AC = AB + BC

BT 30T Joswd (Bghes T0H0 @0,

L0z JoBed Jdrods vﬁe‘éaéaa)a Jgado: A B

50590, BIOSE 2.8 HEroSE S0 Both eF) ghered a, gt
b &S 20D, & Indo a+b D, $657w0, IS © BoH b '
SoFe el Doty mowe DT $Er0ES BB e égoés
BrQ0S5),. BT ¥oF° HoBwS SErosY Sty THOHO @oLrLD. a

J6< doBel céc'geo:

aib-bra (5905 EG0)

5+(B+E) :(5+B)+E (305’50{565 csééo)

a+0=0+a=a (& $50)

BHE g I8E 0], Jd=z° 00808 VoBod &)X00" @0otrd.

a,b e 3ok HOITE,

[a+| < [a]+[b]

ol -[o] = fa-

{5Q%: a, ben D80 HRIen ©oNSHP SREDH SEHE 56308,

a, b e PSHOIenre Ko DothHen A, Boow, AB Sgrgpored) P Aoz m : n e’

@]

mB + na
D5 P o) FPIKOE ———— ©)HH0b.
@ m+n
DI B LodeNo: a_l, Z, a_3 ,,,,,,, 7" SVESIAL OV X)Xy Xy, ,xn@&%@ B owro.
NP, VO xla_1+ x2€+ x3a_3 Frveent anéJ a_l, g, a_3 ....... ,7”26&'8'@ Berdod@eiio

®OLPLD.

A(E) Do) rhome WX HE DSroSBore G0k By HHT HELESEs0,

;=5+tt_), tER
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- A(g), B(b) Hote rHom S5GH Ta Ho HwESes0,
r=(l-t)a +tb, t€R
- A(a) Dot rHowe BEw, b, ¢ VBILH SSroSBore Go8 Swo HhT HHESEO,
r=a+tb+sc, t,seR
- A(a), B(b) D0t rHome e, ¢ D0I0H SrosSorr God dwo $hE BEEBEO,
r=(l-t)a+tb+sc, t,se R
- A(g), B(b), C(E) DotHHe Home DBAD Swo Jhz° HEvEBes0,
r= (1-t-s) a+tb+sc, t,s€ R
VERY SHORT ANSWER TYPE QUESTIONS
1) $8% a =2i+3j+k 638 chrde $o8s %858,
PS8 a =2i+3j+k

a|=v22+3+1> =J4+9+1 =414
af =

[ =1

2it3j+k

. A - 4 z;,=
568 a 8IS e K64, N4

_S

A~ 2 3 1

= az\/ﬁH\/ﬁjJr\/ﬁk
2)  g=i+2j+3k, b=3i+ o808 ;. p &S e Ba¥d s6shed.
PS8 a=i+2j+3k

b=3i+]

a+b =1+2j+3k+3i+]

. a+b =4i+3j+3k

o+ b= Va3 23 165979 =34

. |a+ b 038 o v04 = Eia :%

1
=—(4i+3j+3k)
34

Ne

8)  a=2i+2j-5k, b=2i+ j+3k HSa¥e Sofed AIER HrIS $adH 8%shea.

PGS g =2i+2j -5k, b=2i+j+3k
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88 $0¥o Iogo, a+b =2i+2j—5k+2i+j+3k
Coh —4i+3j-2k

‘5+E‘:\/42+32+(—2 2 =J16+9+4 =29

a, b ¥0FL BoswS BIEED eI Ho = m =5

4)  q=2i+4j-5k, b=i+ j+k, c=j+2k ®B, a+b+c 8IS ©Pswy BIE® wrS
JeED §263§5go&.
PGS a=2i+4) -5k
b=i+j+k
E=j+2k
a+b+c=Qi+t4-5k)+({+j+k)+(+2k)
atbro =362k

ERER N o S v e S
L a+b+c V0T oPSwpdY (HBTEHHS® G0l e I6d
(a+b+c)
_ Bit6j-2k)
7
5) A, B,CQokde IS $oden B 20+ -k, —4i +2j + 2k, 6i - 3j — 13k oH&,
AB =AAC 003, A el ézé:gséo&.
R '0' D Loredothy) edhdonro.
op, OA =-2i+j-k
OB =-4i+2j+2k
OC =6i-3j- 13k
. AB = OB — OA=(-4i +2j+2k)—(-2i +j-k)
=_4i+2j+2k+2i—j+k
S AB =-2i+j+3k

.. AC = OC — OA=(6i—3j—13k)— (-2i +j—k)
=6i—3j— 13k +2i—j+k
= 8i—4j— 12k
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AC =—-4(-2i+j+3k)

AC =—4. AB [+ AB=-2i+ j+3k]
— -4AB = AC

AB - = AC

4

S AB = A AC & 3 388er) ey, ) = —%
6) OA=i+j+k, AB=3i—-2j+k, BC=i+2j-2k, CD=2i+ j+3k @8 OD 36%5

ézé:gséo&.
SE8: OA=i+j+k

AB=3i-2j+k

BC=i+2j-2k

@=2z‘+j+3k

OA+AB+BC+CD=0D S5,

OD=0A + AB+BC+CD

=(G{+j+k)+(3i-2j+k)+(@{+2j—2k)+ (2i +]+ 3k)

oD =7it+2j+3k
7)) %68 a=i+]- 2k Gw¥) 65 Ao oo, Soroe R 85 SR el Babod.
PSS 7 = g=1+]— 2k @05

BOE r =xi+yj+zk Gwg) 6 JZeeo a, b, ¢

SBXMP X, y, Z 9T00 SN, 58 HOEE B8 dKHgheo, a=1,b=1, c = -2 @Hzrow.

&8 D085 1, m, n 68 FIH @,

=P+ + (2 =Vix1+4 =6 =95,

1 1
S 88 J0E B8 TR (_6_6

J

SIS
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8) R&den 3i+4j+ik, pi+8j+6kSSDrE ), p o EHSHod
Bk Sogen —3i+4j+)k, pi+8j+6k en ST PHD

S_4_ A

p 8 6

S 1
= p 2 6

__3_1 ENboonsy) L_2
= > ) "%
= wu=23) 2A =6(1)

6

= M=_6 7\42523

A =3 B u=-6

9) 2i+3j+ kDo home B, 4i — 2j + 3k J8¥S Jsrodsorr sod Ty b
PRSI ézé:gséo&.

FESia =21+ 3j+k

4i - 2j + 3k @8 Kkw

Do rHome e b & BErosBorr ot Oy Jde HEEGO0,

& ol |
Il

_g
|
[~}
+
-
o
.
m
=

- = (2i+3j + k) + t(4i - 2j +3k)
o [ =(2+4ti+ (3-20) + (1430k
10) OABC 35088 6&&?3&068, OA=as OC=c ®ow8 BC 0% Had SDHsber
é:é:gs&o&.
F&S: OABC 50088 zﬁéa&a)&o@s,
oA -3
OC-7 = AB —¢
~ OB-OA-¢
~ OB-c+OA

= OB=c+a

. BC B9 563 H8088e0, ;=(1-t)5 + t(a_+5), te R
= ;=(1-t+t)<_: +ta

= r=c+ta
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11)

2i +j + 3k, —4i + 3j — k DothHed 50 Tp 36T ST ézéogggo&.

P& a =2i+j+3k

e U U U

)

—4i + 3j — k ©208°505m.

, b Dot KHomeEdDh Ty oz BEBEs0,

(1-)a + tb, te R

(1—1t) (2 +j+3k) + t(—4i + 3j — k)

2-2t—4t)i+(1—t+30j+@3-3t-tk

2 —6t)i + (1 +20)j + (3 — 4tk

2(1 - 3t)i + (1 + 2t)j + 3(3 — 4tk

i—2j + 5Kk, -5j — k, -3i + 5] oo ihom R Seo $6T SLEErR) ézé:gséo&.

(
(

N e N S S SN e |
I

P& a =i-2j+ 5k

=
13)

Il
I
N
|
b

= 3i+ 5] &5

, b, ¢ DotHe rHome BGEH Swo bz $SEBes0,

= (l-t-s)a+tb+sc, t,s e R

= (1 —t—s) (i—2j + 5k) + t(-5j — k) + s(-3i + 5j)

(0, 0, 0), (0, 5, 0), (2, 0, 1) DoHe How NSH Bwo LT HWESerY) EHsHod.

== o ol o

8% a=0i+0j+0k=

U

U

1)

i+5j+0k=5j
i+0j+1k=2i+k
, ¢ DorHe Howe BT Seo HhT D 8GO,
(1-t-s)a+tb+sc, t,s €R
=(1—-t—s)0 +t(5j)+si+k)
r =(5t)j +s2i + k)
SHORT ANSWER TYPE QUESTIONS
AQ2i - j + k), B(i - 3j - 5k), C(3i — 4j — 4k) DooPen a8 voatin (Bgbeo doned
BrHok.

I
N O

(ond|

2

=l ol ol
I

FEE: O Sr0DoHS) ®ond,

OA =2i—-j+k
OB =i-3j-5k
OC =3i—4j—4k
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“ AB= OB — OA = (i—-3j-5k)-(Q2i-j+k)
= (1-2)i + (-3+1)j + (-5-1)k

AB = —i-2j-6k

= ‘AB‘ = =12 +(=2)° +(=6)* =1+4+36 = /41
BC = OC — OB = (3i—4j—4k) —(i—3j - 5k)
BC =GB-Di+(4+3)j+(4+5k=2i—j+k
BY = 27+ 1y + 7 =Var1+1=v6
CA = OA —0OC = (2i—j+k)—(3i—4j-4k)
CA =Q2-3)i+(-1+4)j+(1+4)k=-i+3j+5k

CA| = /(-1 +3* +5° =1+9+25 =435
AB[ = (1) = (J6)" + (+/35)?

~ [AB[ =[BC +[cA[
— A,B,C DohdHen voate @zbes %O;en

2)  3i+5j + 2k, 2i — 3j — 5k, —5i — 2j + 3k $a¥0s® T (Bgbemo, SHersv (Bgbeo
oHowe?

6% AABC & AB =3i+5)+ 2k
BC =2i-3j-5k
CA = — 5i—2j + 3k o5& 5050

AB| = 3157 42° = 0+25+4 =138
BC| = (274 (3) +(-5)" =VA+9+25 =38
CA| = J(5) + (27 +3 =2574+0 =38

‘E‘:‘ﬁ‘:‘c_A‘sv@é, AABC 55021550 (@800 @990,

3) a,b,c e o3bah BITT & Bod Tenih DobHen HEHAFO ErHos.
()  -a+4b-3c-3a+2b-5¢c: —3a+8b-5¢, —3a+2b+c

(i) 6a+2b-c-2a-b+3c>—a+2b-4c: —12a-b-3c

FEE: "0" D Doredothy) eddomro. A, B, C, D Hothde b;:éé&b%’en SB3,
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OA = -a+4b-3c
OB = 3a +2b-5¢c
OC = -3a +8b-5¢c
OD = —3a +2b + ¢ eddowro.
AB = OB — OA =(3a+2b-5¢)—(-a +4b-3c) = 4a-2b -2¢c
AC = 0OC — OA =(3a+8b-5c)—(-a+4b-3c)=-2a +4b-2c
AD=OD — OA =(-3a+2b+c¢)—(-a+4b-3c)=-2a-2b+4c
4 2 2
A, B, C, D Do&oHen $8dsseen < |-2 4 -2/=0
224
422
2 4 2|=4(16-4)+2(-8—4)—2(4+8)
224
= 4(12) + 2(~12) — 2(12)
=48 —24 - 24
=0
= A, B, C, Dothden Sedasren
Dol Bga:-
A,B,C,D DothHen $8daPen > AB, AC, ADed $8dasmen
< AB=xAC +yAD
2058°% x, y o0 edIen
=  4a-2b-2c=x(-2a +4b - 2¢) + y(-2a - 2b + 4c¢)
= 4a -2b-2c+2ax - 4bx +2cx+2ay +2by -4cy =0
= (4+2x+2y)a + (-22-4x+2y)b+ (-2+2x-4y)c =0

a, b, c o0 @3daDH JeFen HI,

442x +2y=0 (1)

2-4x+2y=0 . (2)

2+2x—-4y=0 3)
(1), (2) 0% JFOoSMw,
2x+2y+4=0

—4x+2y-2 =0

+ -+

6x +6 =0
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x=-6/6=-1
x=-13 (1) S 28080 (HZHOST,
4+2(-1)+2y=0

4-2+2y=0
2+2y=0
2y=-2
y=-2/2=-1

x=-1,y=-1 o (3) & 3880 (HEEDOS™,
-2 + 2(-1) -4(-1) = -2-24+4=-4+4= 0
- AB, AC, AD @ 38Dciwen
= A,B,C,D 9oHhHen $8dSeen
- 88 Hothden HS8HAsTen
(i) "O"S Sredoins) eddowro. A, B, C, D HothdHo 3(;66&%@ RSB,
OA = 6a+2b-c
OB =2a-b+3c
OC = -a+2b-4c
OD = —12a - b - 3¢ @0¥OTRO0.
AB = OB — OA =(2a -b+3c)—(6a+2b-c)= 4a-3b+4c
AC = 0C — OA =(—a+2b-4c)~(6a+2b-c)=-7a-3c
AD = OD ~ 0A =(-12a-b-3c¢) —(6a +2b - ¢) = —18a - 3b - 2¢

4 3 4

A, B, C, D DodhdHen $8dosmen < |-7 0 -3|=0
-18 -3 2

4 3 4

70 -3|=-4(0-9)+3(14-54)+4(21-0)

-18 3 2

= 36+ 3(—40) + 4(21)

=36-120+84

=120- 120

=0

= A,B,C,D 9otHHen $8dSeen
1) i j, ke §3 rdre Joad HrRS $8ISS, 4i + 5) + k, —j-k, 3i 49 j + 4k,
—4i + 4j + 4k ©F eoih DooHen $8DBrR SrH8.
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FEX: "0"D Sredothy) o, B8 Dothyod A, B, C, D @ ehonro. epi,
OA =4i+5j+k
OB~k
OC =3i+9j+4k
oD =-4i+4j+4k
AB=0B —0A =(H-k)—@4i+5+k)=—4i—-6j -2k
AC =0C —0A =@i+9j+4k)—(4i+5j+k)=—i+4j+3k
AD = OD — OA = (-4i +4j +4k) — (4i + 5] + k) =—8i —j + 3k

4 6 2
A, B, C, D othdHen $8dasmen < -1 4 3|=0
8 -1 3
4 6 2
-l 4 3|=—4(12+3)+6(-3+24)-2(1+32)
8 -1 3
= —4(15) + 6(21) — 2(33)
=60+ 12666
=126+ 126
=0

= A, B, C,D 9ohHen $$daseen
5) a,b,c o osdab 30998 & 8ois aQys TX $ade HotbHe FTPabEH H8Foel.
(i) a-2b+3c,2a+3b-4c: —7b + 10¢
(i) 3a-4b+3c> —4a+5b-6¢cs 4a —7b + 6¢
FES: (1) '0' D Soredoihs) @, AB, Cen &8 Hothdhen ©d wdHowro.
OA = a-2b+3c
OB = 2a +3b - 4c
OC = -7b + 10c¢
AB=O0B ~0A =(2a+3b-4c)—(a-2b+3c)=a+5b-Tc - (1)
BC =0OC — OB =(-7b + 10¢) —(2a +3b-4c) = -2a - 10b + l4c
BC = -2(a +5b-7c)
BC = -2 AB [ from (1)]

= BC = 2BA
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=

(ii)

6)

A, B,C en %588 0smen

'0'd Sredothd) ), AB, Cen 88 HothHen el wdonweo.

OA = 3a-4b+3c

OB = —4a+5b-6¢

OC = 4a-7b +6c

AB = OB — OA = (4a+5b-6¢c)—(3a-4b+3c) = —7a+9b-9%

BC = 0OC — OB =(4a—7b+6c)—(—4a+5b-6c) =8a -12b + 12¢

AB # A BC 9%, () 28 ©bd)

A.B, C DothHen $8HAsren 525

3i-2jk, 2i+3j—4k,—i+j+2k, 4i+5j+1k $BFen FSBoIm Ko DotbHes $8D5r83 A

-146
Qend 7 ©Q SrHo&.

FES: 0" Sredothx) @, a)S HothHe AB,C.D & edhdHonro.

7)

0OA =3i—-2j-k
OB =2i+3j—4k
oC =-i+j+2k
OD =4i+35j+ ) k ed%owro.
AB=0OB — OA =(Qi+3j-4k)-(3i—-2j-k)=-i+5-3k
AC=0C —0A =(H+j+2k)—(3i—2j—k)=-4i+3j+3k
AD=0D —0A =@i+5+rk)-@Bi-2j-k)=i+7j+ (A +1k
-1 5 -3
<4 3 3 |=0
1 7 A+l
—1[3(p +1)—21]—-5[-4() +1)—-3]-3[-28-3]=0
—1(3p +3-21)-5(-4) 4-3)-3(-31)=0
—13pn-18)—-5(-4)-7)+93=0
33 +18+20) +35+93=0

A, B, C, D §o&hdHen $8dasmen

175, +146=0
173, =— 146
146

T2

2i + 4j + 2k, 2i + 3j + 5k DodHo o Br, B8 3i-2j + k H ddrodSorr ol
oo 367 880 XY, 2i+ j + 3K, 4i - 2j + 3k ool E0% Bpd & doo
Polod DoHd Eree ézé:gséo&.
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&S a =2i+4j+2k

b =2i+3j+5k

¢ = 3i—2j + k ©508°K00m.

- a, b Dokde Home DEr, 30 ¢ B ISrosBorr God 0o
K0z 8880, r =(1-t)a +tb +sc, tseR

= (1-1) (2i + 4j + 2K) + t(2i + 3j + 5k) + s(3i — 2j + k)
=(2-2t+2t+3s)i+(4—-4t+3t—2s)]+(2-2t+5t+s)k
=243 i+ (A —t=28) 2 H3tFS)K oo (1)
=2i+j+3k

= 4i — 2j + 3k KB Ko

, q DotHe Howe NS T oB° HBEBEs0,

=(1-x)p +xq, xeR

=(1-x) (2i +j + 3K) + x(4i — 2j + 3k)

= (2-2x +4x)i+ (1 —x—2x)j+ (3 —3x+3x)k

=242+ (1=3x)]F3K e (2)
(1), (2) ©¢° i, j, k @8RS Heesrod B&rso T,

2+3s=2+2Xx = 2x—35=0. e, 3)

4-t—28=1-3X = 3X =25~ t=-3 rrorrcerrrrrrcrrrrrrerren (4)

2+3t+s=3 = s+3t=1
1-s
= 3t=1-5s :t=T

't Qe (4)E° (HEZOST,

1-s
3x —2s— T =-3

9x—6s—1+s=-9

= 9x-5s=-8 (5)
(3), (5) ©d F;HoPSre,
(2x—-3s=0)x5 = 10x—15s=0
(9x —5s=-8) x -3 = —27x + 158 =24

AN - - - T e = e

—17x =24

_ 24
7
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8)

X = 24 B (2)6° (HEFZOST,

R
[: __)H(ngwk
YT NEE

= _—Mz+§]+3k
17 17

—

—

=

=

14 89 3j
17 17

4i - 3j — k, 3i + 7j — 10Kk, 2i + 5] — 7k ode oo B Seo $6T SDoBBerd
B89, i+ 2) - 3k o), & Beoos® sotnodd Srkod.

. $00, T oo Doy = (

% a =4i-3j—Kk, b=3i+7j—10k, ¢ = 2i+5j—7k, g =i+2j-3k

a, b, ¢ DoHrHe MHowe DD Swo b SEBes0,

c=(-t—s)a+tb +s¢  tseR
C=(1—t=s)(4i-3j—k)+t(3i+7j— 10K) + s(2i + 5j — 7k)

d Dot & S0P God,

i4+2j— 3k = (1 —t—s) (4 — 3j —k) + t(3i + 7j — 10k) + s(2i + 5] — 7K)
i+2j—3k=(4—4t—4s+3t+2s)i + (=3 +3t+3s+ 7t +5s)j + (-1 + t+s— 10t — 7s)k
i +2j—3k=(4—t—28)i + (=3 + 10t + 8s)j + (1 — 9t — 6s)k

i,j, k @870 Hessee $EP80 B,

4—-t-2s=1 = t+2s=3 (1)
-3+10t+8s=2=  10t+8s=5 ............. (2)
-1 -9t—6s=-3 = Ot+6s=2 e 3)

(1), (2) 0 JFHoSre,

(t+2s=3)x 4= —4t—8s=-12
10t+8s=5 = 10t+8s=5

6t =7
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(1) 08 t+2s=3

=3

6 O

pe— 3+Z_l8+7

ST 7% 6

o 2

7% 75T 12
(3) %08
LHS = 9t + 65
_9(__7j+6(2j___21+§_ﬂ_i_2_RHs
e 12) 2 2 2 2 ™

=725 ot

- t= o s = In) Qenden (1), (2), (3o é@ga&@om&w.

95, d Do), a, b, ¢ DodHe rHome B Seod® sotnod.

9) a, b, c 98D B8ISE, 63 -4b +40s - 4o DodoHeods L0 T, _; _2p - 3c,
2+ 2b - 5c DodhHeod L0 Ty poid Do —4c o IrHod.

JEE: BB 228 DoHHod D By HOF HELBBes0,
r=(-9(-4c) Tt(6a-4b+4c) tER

= (6t)a + (~40)b + (-4 + 4t + 4t)¢c

=(6t)a + (4t)b + (8t—4)c oo, (1)

BoKd 228 DoHHO 9D BT Jdz° HEses0,

r=(1-9)(-a-2b-3c)*+ s(a+2b-5¢) s€ER
C=(-1+s+s)a +(2+2s+28)b + (-3 +3s—3s)c

r
T

T=0Q2s—Da—-@s—2)b+(2s=3)c e (2)
(1), (2) o a, b, ¢ © ORERD Hessee S&PHo JD,
6t=2s—1 = 6t—28=—1 e, 3)

—4t=4s -2 = dt+4s=2 = 2t+2s=1
E—4=-"2s-3 = gt+2s=1
(3), (4)od JFHoBe,

6t —2s=-1
2t+2s=1

8t =0 = t=0
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(4) %08, 2t+2s=1
20)+2s=1

1
2s=1=s= >

1
t=0,s= 5 Denden (5)% BB &I,

1
- 1= 0 Dendd (1)8° e, Toe s = 5 Do (2)8° Sz, $58 Tpe PoES Do
—4¢ ©H)&od.

o |

10) a.b,c © @ISO 0488 SV r=2a+b+tb-c) oo
r=a+x(b+c)+y(a+2b-c) Jpodod Dok 858508,
B BEEV, 1 =22 + b+ 1(b =€) weverrrereiennns (1)

00, r=a+x(btc)ty(@+2b-c) e (2)
D80, 00 POROHEI HotHhd) 5%,

2a+b+t(b-c) =a+x(b+c)+ty(a+2b-c) DHH0R.
2a +(1+)b - tc = (1+y)a +(x+2y)b + (x-y)c

a,b,c ©XRERS Herese O,

2=1+y=> y=2-1=1=y=1
l+t=x+2y = 1+t=x+2(1) => t—x=1.cecne...... 3)
“t=x-y=> t=x-1=t+x=1 ...... (4)

(3) & (4) 0 FHoBe,

t—x=1

t+x=1

2t =2
t=1
(4) Lo0&,

t+x=1
l+x=1 = x=1-1

x=0
L t=1 Qe (1) Idae, x =0, y =1 Dendd (2)8° e, (1), (2)o ok HoHsd
2a +2b - ¢ DB,

okskokook



s

| reIA%SIoY gTactole) '

Vector Products

Both Jode whz ogo S Do ogo!

as b @0 JdIew, & :éacséé'ssao 0 @Bowro. 3, b © VHTOYO B Dot 0P
a.bre TR 808 dorr SO0,

ab=0a,b B a8 0 w0

=‘£HB‘COSG, az0#b ®oD, a bo ébcéggssao '9' eond

a

b =CD en Both SPRBS daFen
C, D DohdHo $0D AB D

AS woadrmren SEHI P, Q @ond
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(b.a)a

1. a E) b &»%& eoa:é):sia’: B[eE =

a
oo
P H0&ree0 = H
(a.b)b
2. R g So% IS 0¥ = ‘B‘z
-9

3. 4, Db o Sod dhden Pl

(i) a.b= b.a (DI To5a500)
(i) (la).p=32.0b)=Ila,b)=lecR
(i) (fa).(mb)= Im(a.b),=LmeR
(iv) (-a)-(b)=a-Cb)=—(a-b)
v) (a)-b)=a-b
Note: i, j, k 3858 oo el Sodes wond
li=jj=k k=1
ij=j.k=ki=0
drpodor g =aitajtay
b=bi+bj+bj eond
a-b=ab +ab +ab,
Note: (i) 3.p %Jvﬁegéé Jodo aéacéégssao '0' wond
0=Cos™ E—E]
a] o]

a,b, +a,b, +a,b,

e=COS_l 2 2 2 2 2 2
\/al +a,” +a, \/bl +b,” +b,
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(i) g, b VBYB o J&Iew < ab +ab, +ab =0
Boh J&de Shzego (Slee ©80)

a, b oo SBDASPed SR FPFgES DBFen, 7B S0 0, n OF P &Y a,ben
al[b[sin6n e 2500,

Bo&o®8 womorr &0t (a, b, n ) HEDS B350 ©d a x b,
axb & 3, b Heogo @otrd.
a, b o a8 $B¥ &rsy 908 Boe 5, b o SEAD VBT ©and 3 x HA RS

0rr QEDIF0.
Note:

(1) 2, b o &rIss $BDSren =20 $OITE
axb 008 7, p o QTOEDS SIS Q0RO €508 ‘EHB‘ Sin0 58ea0 BY Gotnod.
(2) axb=—(bxa)
(B) (axpb=ax(-b)=—(axb)=bxa
4) (—a)x(-b)=axb
(5) (Ia)x(p)=laxb)=ax(b),l€R
6) (la)x(mb)=Im(axb),l, meR
(M) ax(b*tc)= axbtaxc
®) (atb)xc= (axc)t(bxc)
9) (], k) voa@cho k5508
(1) ixi=jx]j=kx k=0
(1) ixj=kjxk=1,kxi=]
?oz:‘;oéo: a=aitaj+tak
b=bi+bj+b} ®@and
i j k
a, a, a

b b, b,

axb=

dTpodo: 5, @ @ Botd JadBwe
faxbf =[af [ ~(a-B)
?ocs;oéo: AABC %) 3&% Saceg0

_1

- ~(ABxAC) = J(BCxBA) = ~(CAxCB)
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RdEpodor AABC 4085 A,B,Co T Sode WBIERIS® SHBm 5, b, ¢ @8 AABC
R6E JT°eg0

:%(Ex6+_cx5+_ax5)

B AABC BFe50 Z%‘EXE"‘_CX;-Fa x b
dmrodo:
@

AABC #&8yeo Sooed AC, BD & ®ond

. , 1 — —
(1) vﬁéa&a)ao 1A%t S50 = E(ACXBD)

l— —
(i) ABCD Sésyeo Zaeg0 = E‘ACXBD‘
(i) 4. b & &Y gererr Ho SZrodY S&hdyeso
DOE S50 = 4 x b
JT°Og0 = ‘EXB‘

a2, b Bo&o&BE woorr &od

U o CLl.)

\EXB\
1. a=6i+2j+3k, p=2i - 9] + 6k 9owd ;.p WS EHEW 3, p © HFy e

§263§5go&.
= 6i +2j +3k, p=2i - 9j + 6k ®0o0S

—- = al = 2 2 2
.b=ab tab +ab & ‘a‘ = \a’+a,’ +a,

a-b=612)+2(-9)+3(6)=12-18+18=12

[a| =36+ 4+9 =49 =7
‘E‘=«/22+(—9)2+62 =V4+81+36 =121 =11

(kI

0=Cos™ (Ej
77

Sol:

o |

o

o

o |

12 12

Cos0 = _ _ 12
) Tx11 77

[oxl]

o |
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2. 3 =i+2j-3k,p=3i—j+2keowd 5+ b, g—p S0 SEHBo LoBOT $oEPAHI

SreHod.
a+p=i+2i-3k+3i-j+2k=4i+j-k
5—5 = (1+2j-3k)-(3i—j+2k)=-2i+3j-5k

(a tb)-(a—b)=4=2)+13)+(D(D)

=8+3+5
=0 [ a-b=0=a L bl
~atbla—b
8. 2=i-j-k,p=2i-3j+tkeoowwd 5 2 p SoF) 0oadgH I8, T SOLTEY
é:éa?&o&.
(ba)a
Sol: 3 2 [ @) woa JFH I&F = al

b.a =Qi-3j+k).({i-j-k)
=2(1) + (3)-D) + 1(-1)=2+3-1=4

o] = JO T 1 = Vi = B

0aR  4i-j-k)  4i-j-k

-, ooa DFH J0F = HZ = W - :
y 4 4
DBRe00 ‘ \/g‘ = \/g

4. Mi-3j+5Kk, 20— Aj - kB0 8550 con SHITE L % &8,
Sol: 3, b o0 02 ¥BIBE 3. p =0

S (WDEA) + (3R +H5(-1)=0

202 +3L-5=0

2+ 5L -2L-5=0

@@L +5)(A—1)=0

2L+5=0(or) A—1=0

S
- 2’(Or) -
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5.

Sol:

Sol:

Sol:

el Tq+yEA+sT 8 ex &M+ O oNd ©Q SrHod.
OHeE5 $050 @8 Kosm. 7
OA =1; OB = j; OC = k ©08°050.

OF > GC &0 8en
OF = OA + AD + DF \
:;k:li ) 7\
GC = GB+BO+0C NZG

=—i—j+k Y B G
DB oty &0 0 =

ﬁ,@ [1(=1) +1(=1) + 1(1)| 1-1+1|

OF|GC| ~ VE+ P+ (=1 +(=1), +* ~ BB

ABCD 35088 66:5:9&06’3 AB = 3i - 2j + 2k, AD = i - 2k &0 ed{)gheres ©ond,
Sore S s%0 §263§5go&.

AC = AB * BC

=3j—2j+2k+i-2k

=4i—2j

BD =BA+AD

=-3i+2j-2k—i-2k

=_2i+2j—4k

CosO =

AC»> BD © 085 80 0 wond

AC.BD 4(=2) +(=2)2 +0(-4)

CosO = AC| IBD \/42+(_1)2 \/(_2)2+22+(_4)2

84 -12 -12 -12 -3
Cos0 = Jloraararic V2024  Jsxavoxs V30 1043
o = 2B

osu = \/E

4x — 12y — 3z — 7 = 0 828 JdrodSormr sotaw, A = (2, -1, —4) HodHibome b
Eerd8 9@&6535 B&0¥Ses0 §263§5go&.

4x — 12y -3z - 7=0 S8 oo 36 4i—12j—3k

P =xi+yj+ 7k @30 525028 S0od® DB HotHs) T LKH&w.

AP L n
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(@—J).Hzo
[(x=2)i+(y+1)j+(z+4k]. (4i—-12j-3k)=0
4x=2)—12(y+1)=3(z+4)=0
4x—12y-3z-8-12-12=0
4x —12y—-3z-32=0
8. i+2j+3k,3i—j+2kdade g S0 8508508,
Sol: 4=i+2j+3k, p=3i—j+2k
a-b=103)+t2(-1)+32)=3-2+6=7
\a\=\/12+22+32=m=m
‘B‘= 3+ (-1)2+2> =J9+1+4 = 14

ab
a> b © g 8%0 0 = Cosd = ‘5‘ ‘5‘

7 7 1
= = — = — = 0
CosO —/—14' a =124~ 2 Cos60

0 = 60°
9. 2i+Aj-k; 4i-2j+2kd8Ten S8 vomorr ¢ol, L e EHsHod.
Sol: 5 =2i+Aj—k; p =4i—2j+2k eou

2, b O @0 808 5. p =0

S 2(4) +AM=2) + (D) =0

8—21L-2=0

20L=6

A=3
10. L &o8) 2 e, i—Aj+ 2k, 8i+ 6) — k $&en vonorr Goiron?
Sol: 7 =i—Aj+2k;p =8i+6j—k e

2, b & ©0OM® 608 4. ph =0

o 1(8) + (-A)(6) + 2(-1) =0

=8—-6A—-2=0

=6L=06
=1



Maths-1A 73

1_ —_
11. c%eQes daden e,e o aéocéeggs:ao 0 @ond 5‘61 —¢€,| =SinAd = A Qe §263§5go&.

Sol: [e)| =1 [e] =1

€, .€,

- | =e.e
c, 1°%¥2

Cos0 = ‘e_l

—|€, —€
176
2

= Sin\O

= 2SinA0

e —¢,
e, —<,[ = 4sin26 [a
(e_l—g).[e_l—ng 4Sin*A0 e,.e,= |el|2

e[ —e.e,—e,e + e[ =4Sin’A0 ab=b.a

1-2e¢.e,+1= 4Sin’A0

2 —2Cosb = 4Sin’A0 -+ e.e,= Cos0
2(1-CosB) = 4Sin’A0
2(Sin%6/2) = 4Sin’A0 -+ 1-Cos?A = 2Sin’A
Sin%0/2 = Sin*\.0
1
= A= )
12. a =2i+2j-3k, p=3i—j+2kwowd 2a+ b, a+2b $BITE Hade Ky SPeo
§263§5go&.

Sol: 2a+ b =2(2i +2j—3k)+3i—j+2k=7i+3j— 4k
a+2b=2i+2j-3k+23i—j+2k) =8i+k
DB Hogssieso O wand

(2a+b)e(a +2b) 7(8) +3(0) + (=4)(1)
Cos0 = ‘25+B 5+2B‘ = \/72+32(—4)2.\/82+12

56-4 52

T J4919+16/64+1  J74A/65
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13. a+b+c =0,

al =3,

b =5,

E‘ —7 ®ond a, bo S ?w&)& §263§5go&.

Sol: a+ b =—¢
(a+b)=(-c)
(a+b)(a+tb)=c.c
\5\2+£-B+B-5+\B\2=\Er

2\5“6\ Cos0 =15

2(3)(5)Cos0 = 15

1
CosO = 5 = Co0s60°

, b, c J&Ie (BSoorr b+ec, c +5, a+ b o vomorr ¢od 8% la| = 2,

14. a
Ib| =3 %05 |c| =4, ®ond a+ b+ c $08we0 é:é:gséo&.
- _

Sol:

(oal]
ol + ol
+ &1 4

+
(ond]

o1 ol
o'l +
+ Q|
o'l ol
o1 +
+ ol

N o
~

la+b+c =(a+b+c). (at+b+c)

=laf +ab+a.c+b.a+bf+bc+ca+chb+|cf
= laf’ + |b + |cf + 2(a.b + b.c + c.a)
=22+ 32+ 42+ 2(0)

=4+9+16

=29

. latb+c|= 29
15. (5,-1,1), (7,-4,7), (1,-6,10), (-1,-8,4) Dotiden a8 S2sddto dores ©HTaH

SreHod.
Sol OA=5i—j+k
OB=7i—-41+7k
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OC =i 6j+ 10k
OD =i - 3j + 4k
AB=0B-0A =2i-3j+6k
BD=0D-0B =-8i+j-3k

AC =OC—OA =-4i—5j+9%k
BC=0C - OB =—6i - 2j + 3k
CD =0D - OC = -2i + 3j — 6k
DA = OA — OD = 6i + 2j — 3k

|AB|=V4+9+6=7

IBC|=36+4+9=7

ICD|=+/4+9+36 =7

IDA|=+36+4+9 =7

IBD|=v64+1+9 =74

|AC|=V16+25+81 =+/122
i.c, [AB|=[BC|=|CD|=|DA| & BD » AC
ABCD 38 3 $&38(%0

16. a=2i-3j+5k p=-i+4j+2koond ax b 558508, a, bew BolodE womormr
S0% S BoEH é:é:gséo&.

ik
Sol: 3 x B=2_35
142
135 5| |23
=1 o Tl o Tk 4
—i(-6-20)—j(4 +5) + k(8- 3)
— 26i - 9j + 5k

2, b @ Bo&0oBE eomorr &os chrdeS &
axb

EXB‘

-+

+

4 (F26i-97+5K) (261 -9j+5k)
R N SN (77
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17.

18.

Sol:

19.

Sol:

a=2i-3j+5k,b=-i+4j+2kooxd a+b) x (3- )2 aT b> a— b DoFe
Bo8oBE womormr ¢od chredS BOI% é:é:gsgo&.

atb=i+j+7k a—b=3i-7j+3k

i ok
Gro)xG-p)= o7

3-73
=i(3 +49)—j(3 - 21) + k(-7 - 3)

— 52i + 18] — 10k
e+ b) x (a— b= J(52)* + (18)° +(=10)° = \J4[(26) +(9)* +5° ] = 24/782

at b a— b @ B0&o&E eomorr ot chrEde $S&¥

(52i +18j—10k)
T J(26) +(-9)* + 5

L (26i+9j-5k)
V782
a =2i-3), p =3i-k30Zen 6l gherear o Sirody Sdhdyuo JTege é:éa?&o&.

SRV JTPOg0 = ‘EXB‘
ijk
230

DO IO axb =
3 0 -]

=i(3 - 0)—j(-2 - 0) + k(0 +9)

=3i+2j+9%
IS0 ‘EXB‘ = \/m
- /5

a =1+2j+3k, p =3i+5j - k3&den (B3bez0 ok gheren ©oNd & (Bghe: SPeg0
é:éa?&o&.

SPROVI JTPOg0 = %‘EXB‘
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20.

i jk
- —_1 23
3 5 -1

=i(-2 - 15) —j(-1 = 9) + k(5 — 6)
— 17i+10j - k

[axb| = =17 + (107 + (-1)?
= /2894100 +1
= 390

. BP0V JTeg0 = %‘5X5‘= % ‘M‘

V390

2
a=2i—-j+k b=3i+4j-kldbZe aéacéégssao 0 ©@ond Sinf Deoddo §263§5go&.
x|

Sol: SinO = W

21.

=i(1-4)—j(-2-3) + k@8 +3)
— 3i+5j+ 11k

a x 13\:\/(—3)2+52+112 =\J9+15+121 =+/155
£‘=‘/22+(—1)2+12=\/4+1+1=\£
E‘:\/32+42+(—1 2 Jo+16+1=-/26

o JI55 155
PV = 626 156

a=2i+j—2k b=i+jodsdhsn. ac=|d,

5-5‘ =22, axb &0 co ST

S0 30° wdyten 0¥ ¢ sol ‘(EXB)XE‘ Dend 508508,
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SN,

~a|=2\2
3 ~(a)

—2 - =
+‘a‘ —-2(c.a)=8

(@]

[¢]

2+9—2H:

2 _
c —2‘c‘+1:8
(1) =0
c‘:l

(B)xdl =

\ExB\ H.Sin30°

axp (1)%

=.H;x5
2

1 10
—i(0+2)—j(0+2)+k2 1)
=2i-2j+k

axb = J4+4+1 =3

3
-~ =3

2 =2i+5j-Kk,p =i—4j+5k, c =3i+j-k o255, 3, @ SolodE vomorr ot
o. ¢ =21 o&ger so& o 85s50a.

Sol: o =A(axb) odgeen A H5R80 ©HE0k.

i3k

4 5 -1

1 45

(1) :‘ (axD)xc

22.

><B=

|
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=i(25-4)—j20 + 1) + k(-16 — 5)
=21i-21j-21k

C o =M21i-21j-21k)
=21Mi—j—Kk)

= o.c =21

200 (-j-k).Bi+j-k) =21
203 -1+1)=21

21 x 3 x A=21

L1
3

1
o= 2(5} (i-j-k
a=7(G—j—k) =777k
23. O3 a8 %6% a8 jaxil+lax jP+lax kP=2laP oR Srpod.

Sol: a= Xi + yj + zk ©ond ‘5‘ = X2 +y*+2°

o

L]
axi=[* 7
1 0

S N

=i(0-0)—j(0-2z) + k(0 —y)
=zj—vyk

a x i‘:\/zz+y2
23dSore [a x j‘:\/zz+x2
a x k‘:\/x2+y2

2 - 2 - 2
3 ‘ax1‘ +‘a XJ‘ +‘axk‘

=22+ y+ 2+ X+ xX2+y =2(x*+y* + 2Z%)

2
=2,(«/x2 +y2 +zz)

=2laPf
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24. 3 =2i-j+k b=i-3j-Skeowd [axb|2 shshos.
ik

Sol: b = 2 -
1 3 -5

—i(5+3)—j(-10 - )+ k(-6 +1)
—8i+ 11j— 5k
[a < b = &+ 17 +(-5)
= J64+121+25
= /210

25.

o |

=2i-3j+k b =i+4j-2kewd (a+b) x (a-b)a wshoe.
Sol: g4+p=3itj—k

1B =i-7i+3k

ik

U~ T - R

a+b X a-b) =

5) « 5) 1

—iB-T)=jO+1)+k(21—1)

— _4i—10j-22k

C2p
26, 4i+ ?pj + pkag i +2j + 3k % Birosto wand p Deokih SHEH08.

Sol: 3 =aji+aj+ak b=bi+bj+bkisroso @ond

=p=12

27. i+j+Kk, 2i+j+3k30n 3olodd vomom $od cHrdE e §263§5go&.

L (axb)
Sol: 3, b ©% ©oOMP Go& JeeS BBE =~ ‘gxg‘
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]
1
1

axb

w = =

1
_
2

=i3-1)-j3 -2)+k(1-2)
=2i—j-k

o B = (2T Dy
= Ja+1+1= 6
(2i-j-k)

. () 4 ::|:
- 59008 0edes Ko NG

28. a= 2j -k, b=—i+ken e Fererr o J8rody vﬁe‘éaéaa)a ST é:é:gsgo&.

Sol: sHeks Bz = [a x bl

=i(2 - 0)=j(0— 1) + k(0 + 2)
=2i+j+2k
‘a X b‘ = 2241242
= V4+1+4=3

29. A(1,2,3),B(2,3,1),C(3, 1,2) o0 %U:leom BONS (Bgbe: FTreg0 ézé:gséo&.
Sol: OA =i+2j+3k

OB=2i+3j+k

OC=3i+j+2k

AB=0B-0A =it+j-2k

AC-0C-0A =2i-j-k

i
ABxAC= |1
2
=i(-1-2)—j(-1+4)+k(-1-2)

— 3i-3j-3k

[ABXAC| = \579+9 = 27 = 343
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SPROVR FB°L0 = %‘EXA_C‘

30. 5=2i+j_k,B=_i+2j—4k,E=i+j+k@ow3 (5 X B) (E X 5) é:é:%sgo&.

i j ok
Sol: axp=[ | !
12 -4

=i(4+2)—j(-8—-1)+ k4 +1)
=-2i+9j+ 5k

=i(2 +4)—j(=1 +4) + k(-1 —2)
= 6i — 3j— 3k
(a xb). (bxc) =(2i+9+5k).(6i-3j-3k
= (=2)(6) + (9)(=3) + (5)(-3)
=_12-27-15
=_54

31.  P(1,-1,2),Q(2,0,-1), R(0, 2, 1) DothHes® Pabiday $or8 womomr ot chrde
PCTAYCRSS é:éa?&o&.

Sol: OP=i-j+2k;0Q=2i—k;OR=2j+k
PQ=0Q-0OP=i+j-3k
PR=OR-OP=-i+3j-k

i j k
pQxPR=| 1 -3
13 -1
=i(-1+9)—j-1-3)+ kB +1)
= 8i +4j + 4k
=4(2i+j+k)
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IPQ x PR|= 4/411+1 = 46

(PQxPR)
o vay <7V
5eH0S 0H7eed [JoE = |PQ><PR|

42i+j+K)
)
46
LQiti+k)
e

32. [a|=13, [o] =5, a.b=60 w8 [a x b0 KHEhos.

Sol: [ax b= fa o[ — (ab)
= (13)%(5) - (60’
= 4225 - 3600 = 625
= [a xb| =25
33. 2 =2i+3j+dk b=i+j-k c=i-j+keod ax (bxc)D s Sabol. & $6d

a % ©oBoMP Sotnodd JOSPER.

1 ] k
Sol: BXEZI LN
1 -1 1
=i(l-1)-j(1 + 1) +k(-1-1)
=-2j-2k
i j k
ax (EXE)=2 3 4
0 -2 -2
=i(-6+8)—j(-4-0)+k(-4-0)
=2i+4j-4k

(Zx (b E)) a = (20 +4j — 4k). (2i + 3j + 4k)

=2(2) +43) +(-4H4)
=4+12-16
=0

ISV ax (B X E) 168 aéa ©ODOMP GOENOY.
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34. 3 =7i-2j+3k b=2i+8k c=i+j+k wowd axb, axc,ax(bxc)e
fet-TonetaR é&%’ma‘go, J83 Jofeldon PRS0 ©HHoS BoSrLA.
i j k

Sol: 3xb -7 23
2 0 8

i(-16 — 0) — j(56 — 6) + k(0 + 4)
—16i — 50j + 4k

ik
- - 7 2 3
1 1 1
i(—2-3)—j(7-3) +k(7+2)
= _5i —4j+ 9k
btec =2i+8k+i+j+k
=3i+j+9k

i j k
ax (B+E)= 7 23
319
=i(-18 —3) —j(63 — 9) + k(7 + 6)
=21i=54j + 13k oo, (1)
axb +axc=-16i-50j+4k + (-5i — 4j + 9k)
= 21i-54i + 13k oo, 2)
1), (2) » Hod

ax(b+c)=(axb)+(axc)

. 0T 080, JBT° J080K503 Dgrriargaser)) Sreob.

35. b=i+j+k c=j-koowd a x b =c 0 ab=3 o ERBOE b & LS8,
Sol: b =b,i+b,j+ bk e

axb=c

i j k

I |

b, b, b,
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= b,-b,=0;b,-b,=1;b,-b =-1
b, =b, =k (&n)

b -k=1 k—b =-1
b =1+k b =k+1
a-b=3
(i+j+k).(bi+bj+bk)=3
b, +b,+b,
k+1+k+k=3
3k=2
2
k=3
=25
3 3
b, =§1+§j+ %k
.
=§(51+2_]+2k)

36. ChPRS BB 3, b, cOS ; K86€ b, c @ Bo&odE oo &od, b, c© So558%e00
g ©ond Jeodd ‘5 +b+ E‘ ﬁé:éagg&o&.

Sol: [i| = [{ =[d=1

‘5+B+a2=@F+EF+H2+2@.B+B.E+E.Q
:1+1+1+2(0+|b||c| COS%-FOj

1
= 2| 1.1.—=
I+1+1+ ( 2)

=l+1+1+1
=4

¢E+B+a=2
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37. a=3i-j+2k p=-i+3j+2k c =4i+5j-2k d=i+3j+5k oand (i) (axb)x(cxd)
(ii) (axb)-c -(axd)b e HBoos.
i j ok
— 312
b =
13 2
—i(-2-6)—j(6+2)+ kO 1)
= _8i— 8j + 8k
i j ok
N
d =
1 35
=i(25 + 6) - j(20 + 2) + k(12 - 5)
=31i—22j+ 7k
ik
LTV (ST |8 88
(i) laxb)x(cxd)=
(@x0)<(exd) 3122 7

= i(=56 + 176) — j(~56 — 248) + k(176 + 248)
= 1201 +304j + 424k

(axb)-c = (-8i 8+ 8k).(4i+5j - 2K)

= (B)@) + E8)G) + (8)(-2)
=-32-40-16
=-88

=i(-5-6)—j(15-2) + k(9 + 1)
= _11i - 13j + 10k

(Exc_i)-b = (~11i — 13j + 10k). (—i + 3j + 21k)

= (“11)(=1) + (-13)(3) + 10(2)
=11-39+20
=8
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(axb)-c-(axd)b =88 - (-8)
- 88+8
— 80
38. 3 =(I,-1,-6), b = (1,-3,4), ¢ = (2, -5, 3) ®awd (i) as(axc) (ii) a{(bxc) (i)
(a % b)xc oo oo Scsod.
i ok
Sol: pxc =[ 34
2 53

=i(~9 +20) — j(3 — 8) + k(-5 + 6)
—11i+5j+k

as(bxc) =(i—j-6k). (11i+5j +k)

= 1(11) + (=D(S) + (=6)(1)
=11-5-6

i j k
EX(BXE) = 11_; _16

—i(=1 +30) — j(1 +66) + k(5 + 11)
=29i - 67j + 16k

i j k
- - 1 -1 -6
axb =
1 -3 4
=i(4-18)—-j4+6)+k(-3+1)
=-22i-10j -2k
i ]k
(EXB)XE _ |22 -10 -2
2 -5 3

=i(=30 — 10) — j(—66 + 4) + k(110 + 24)
= _40i + 62j + 130k
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39. a =i-2j+k p=2i+j+k ¢ =i+2j-ks564TS Ex(ExE), ‘(ExB)xE‘e:sa 808,
Sol: g = 2!

=i(-2-1)—j(1-2) + k(1 +4)
= 3i+j+5k

=i(-1-10)—j(3 - 5) + k(-6 — 1)
= 11i+2j- 7k

(ax)xe| = Jery v 2 7y
- 2154+
- 74

i i k
bxe =2 11
1 2 -1

=i1-2)—i(3-1)+k@-1)
= 3i+3j+3k
i j ok
5><<B><E) :1 2 1
33 3
—i(-6-3)—j(3+3)+k(3-6)
=_9i—6j -3k
40. 5 =i-2j-3k p=2i+j-k, o =i+3j-2k S0 Ex(BxE) # (EXB)XE o9
$OSPECR.
i j ok

Sol: zxp =| 273
2 1 -1

=2 +3)—j(-1 +6) + k(1 +4)
= 5{ - 5j+ 5k
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&9

J
55
32
=1(10—-15)—j(-10-5) + k(15 +5)
=-5i+ 15j + 20k
i j k
- - 2 1 -1
1 3 -2
=i(2+3)—j(4+1)+k(6-1)
=i+3j+5k
i j k
ax(l_)xa) 23
1 3 5
i(—=10+9)—j(5+3)+k(3+2)
=—i-8+5k (2)
(1), (2) © o0&

ax(bxc) = (axb)xc

okskokook



1)

2)

s [
(85°ea08a% B Boew, HOWNTI )

Trignometric Rations upto Transformation

2.8 woas%s (BgPeeo ABCS® ‘0’ a8 ofnSlodn ‘0% d8heo X, ed{)gheo y,
885 2 0o

Sin = 2 A
z
y
CosH = ; . z
X
J— 0
z
CosecO = —
X
z
SecO=—
y
Coto = Y
X
85 n80sh AGKe VST Hod 8od Dhdsrer HHIoSEH).
SinO CosO 1
tan®0 = Cotd = : SecO = CosO =
D Cos0 2) SinO 3) Cos0 4 SecO
1
Sin6 = CosecH =
) CosecO 6) SinO

PSS Rrpodo Hod, 0 D SEA
Cos?0 + Sin?0 =1
Cos?0 =1 — Sin0
Sin?0 =1 — Cos?0
Sec?0 —tan’0 = 1
Sec?0 =1 + tan’0
tan’0 = Sec?0 — 1
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3) Cosec?0 — Cot?0 =1
Cosec?0 =1 + Cot?0

Cot?0 = Cosec?0 — 1

- DG Seroth (B8%0SAD Ko Deden 8od HBES® ForHHBTd.

T _30° T 45 T 60" T _9q°
50 (0) 0° . =30 1 45 3 60 5 90
(©8%e0d0d Y8
1 1 3
sin@ 0 5 ﬁ g 1
3 1 1
cos0 1 % ﬁ E 0
1
tan0 0 E 1 3 0
1
cotO 0 3 1 ﬁ 0
2
cosecO 0 2 2 E 1
2
secO 1 ﬁ 2 2 o0

- (856D DHOD Teorh T TRTe T HEO HE0DE SIS 8od He0

TP BB omro.

y
T <0 <m
s 8o | - 15 3o [0<9<%j
SinO, CosecO Céa"e‘éééo
(Sugar) 1807 90° @i)& émé&éo
g (Add)
<
N X
(To) 270° 360° (Coffee)

3n
S SrSo (n <0 <7j

tan6, cotb ev FeEBo

31
IV S ardo (7<9 <2n)

C

0s0, Sech o0 FrEBo
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Add Sugar To Coffee
Sin N tan N Cos N
; ; ve ve ve
All Trignometric Cosec Cot Sec
functions are +ve
Cos Sin Sin
tan Cos Cosec
—ve —ve —ve
Cot Sec tan
Sec Cosec Cot
&%s0 (a1) Sina Cosa tanol
(©8%eadad 3B
nm—0 (~1)™!Sin6 (-=1)"Cos6 —tan0
nt+0 (=1)"Sin6 (=1)"Cos0 tan0
T
(2n+1)5 -0 (=1)"Cosb (~=1)"Sin@ Cot0
T
(2n+1)5 +0 (=1)"Cos6 (-H)™!Sin6 —Cot0
nn
- B (980D IPBY — £ 0 (n€Z) H ©HGOAIIE

2
6) n' 38 JrpoLo Lond, © (B ED AYPB 5°8.

(ii) 'n' B yrposo onS, & (BED DY Lrr&0d. & S8y 8ol drdoiro.

Sin = Cos tan = Cot Sec = Cosec

(iii) % +0 030 O P& %0 @H%0s° K0, TP BHHR) (B LA IS
% + Boe - e Agowaro.
- Sin(—0) = —Sin6, Cos(-0) = CosO; tan (—0) =—tanO
Cot(—0) = —Cot0, Sec(-0) = SecO; Cosec(—0) = — CosecO
- o) (©EPe0dH (HRairen 58S (Hahasre.
Sinx & D0 eB8IX0 21
Cosx & D85 858358w 21
tanx & DY &B3BIw ©
- Sind () Cosb & &g [-1, 1]
tanf (Bc) Cotd 8 a2 R
SecH (Bwe) Cosech 8 5 [, -1] U [1, a ]
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docing Beaden

A, B e Q37 Botd Seroond

Sin(A + B) = SinACosB + CosASinB
Sin(A — B) = SinACosB — CosASinB
Cos(A + B) = CosACosB — SinASinB
Cos(A — B) = CosACosB + SinASinB

(A+B),A—B.,A,B o 59 % 52 oderen SEDE,

+
tan(A+B) = tanA + tanB
1 - tanAtanB
tan(A - B) = tanA - tanB

1 + tanAtanB
A,B,A+B,A-Be 9D 1ol ihderes sPEE

Cot(A + B) = CotACotB - 1
CotB + CotA

+
Cot(A - B) = CotACotB + 1

CotB - CotA
A, B, C € R ®a03
Sin(A+B+C) = 3 (SinACosBCosC) — SinASinBSinC
Cos(A + B + C) = CosACosBCosC — 3 (CosASinBSinC)

* ioBes adibdes Slemen:

1.

Sin20 = 2Sin6Cos0, Sin6 = 2Sin6/2Cos6/2
0

2tan0 2 tan A

=T aala = 20
1+tan" 0 1+ tan A
Cos20 = Cos?0 — Sin?0 Cos0 = Cos? 9/5 — Sin? 9/,
=1-2Sin% =1-2Sin?0/5
=2Cos0 -1 =2Cos?9/5 — 1
0
026 = 2tan0 om0 2tané
MY 1 _tan0 an _l—tanz%
20/ _
Cot®0 - 1 Cot?0) - 1

Cot20 = ——~ Cotd=""> g/
? 2Cotd ? 2Cot %)
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5, 1 + Cos260 =2Cos*0 1 + CosB =2Cos? 9/
6 1 — Cos26 = 2Sin’0 1 — Cos6 =2 Sin?0/5
) 1-Cos20 ) 1-Cos9
7. Sin@ =+, [—— Sin0/2 = *
2 2
1+ Cos20 1+ CosO
8. Cosf =, [—— Cosb/2 = £
2 2
9 fand — + 1-Cos20 an0/2 — + 1-CosO
C YT N Cos20 AVE T N1+ Cosd
* Sin30 = 3Sin0 — 4Sin?0
Co0s30 =4Co0s°0 — 3CosH
an30 3tan0 —tan’0
an3= ———
1-3tan’0
Cot30 = 3Cot0 —Cot™0
© 1-3Co1°0
HOHY K

*

*

*

*

Sin(A + B) + Sin(A — B) = 2SinACosB
Sin(A + B) — Sin(A — B) = 2CosASinB
Cos(A +B) + Cos(A — B) =2CosACosB
Cos(A —B) — Cos(A + B) =2SinASinB

B8°e8D AYHe Iozed) Soe Faer) ogore SEE)Eo

*

C+D C-D
SinC + SinD = ZSin( jCOS( j

2 2
C+D C-D
SinC — SinD = 2Cos Sin
2 2
C+D C-D
CosC + CosD = 2Cos 5 Cos 5

C+D C-D
CosC — CosD =-2Sin 5 Sin >
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5 SoogpgS Bhodgen - FESeo

1. (8od & “r§ssotod.

1.

ii.

iil.

Sol:

Sol:

Sol:

Sol:

1
0 — 0__ 0y = 0= —
cos315° =Cos(360°—45°) = Cos45 NG

1
Cot(-300") = ~Cot300" = ~Cot(360 — 60°) = ~Cot (-60) = 75

Sm T 3
sm(—j = sm(Zn ——j o3

3 3 3 2

Cos?45° + Co0s2135° + C0s2225° + Co0s2315° Denddo HiBobod.
Co0s?45° + Cos?135% + Cos?225° + Cos?315°

— C0s245° + Cos?(180-45°%) + Cos?(180+45%) + Cos%(360-45°)
= C0s?45° + Cos?45° + Co0s?45° + Cos?45°

SSARCARCARC

+—+—+

=2

N | =
N | =

1
2

N | =

3n 5w In on

o
C0t2—0 . Cot% . C0t2—0 . Cot% \ C0t2—0 Qendd é:éa?&o&.

Cot— Ct3—7E Cts—n Ct7—n Ctg—n—Ct9°Ct27°Ct45°Ct63°C t81°
ot- - Cot= . Cot— . Cot— . Cot = Cot9". Cot27". Cotd5".Cot63".Co

Cot9°.Cot27°.Cot(90° — 27). Cot(90°— 99)
= Cot9°.Cot27°.tan27°.tan9° = 1

Sin330°.Co0s120°+ C0s210°.Sin300° Qen S é:éa?&o&.
Sin330°.Cos120°+ Cos210°.Sin300°

= Sin(360 — 30°) Cos(180 — 60°) + Cos(180 + 30°) Sin(360 — 60°)
= (-Sin30°) (—-Co0s60°) + (—C0s30°)(-Sin60°)

MRERRC

N
2 2 4

AW

+

N | —

N | —

Sina + Coseco. =2, n € z®ond Sin"o + Cosec’o, Dendid E88%08.
Sina + Cosesa, = 2

R
Sina.

Sin%a + 1 = 2Sina

Sing +
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Udy

(@

Sol:

ii.

iii)

(1 -Sina)>*=0
1 -Sina=0
Sino=1 = a=90°

- Sin"q + Cosec”a = Sin"90° + Cosec™0° = 1"+ 1"=1+1=2

800 &S 0% FRodAchod.
x = a Cos’0 ; y = bSin®0

X
; = Cos’0 L Sin’*0

b
1/3 1/3
X ) Yy
CosO = (—j Sin0 = (—)
a b
-+ Cos’0 +Sin’0 =1

)2 y 2/3
pa— + —_— —
(3 <) -

x = a(SecO + tan0 ); y=b(SecO — tan0 )
Xy = ab(Sec’0 —tan’0 )

=ab(1)

Xy = ab

800 (PhirodH sSrw é:é:gs&o&.
Cos(3x+5)+7
f(x) = Cos(3x +5)+7

©HEHED = =

p 2n
[al

"3
tanSx
f(x) = tan5x

T

SRESED = <

Cos(4x+9j
5

f(x) = Cos ( 4x5
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1
8. 850 0, S8 FLos® S, Sind = "3 ©ond a) Cosd b) Coth © Dended ézéa%géo&.
1
Sol:  Sin® = —3 < 0; SooeEEFB0® Siko.
K
0, Teeni® Lo eotnod. N
-1
3
8
a) CosO = % b) Cotd = _/g
1° 1°
9. Sin282§ —Sin2225 Qe HBokod.
1° 1° 1’ 1°
Sol: Sin°82— —Sin*22— =Sin’A — Sin’B PutA= 82— ;B= 22—
2 2 2 2
= Sin(A + B) Sin(A — B)
= Sin105°. Sin60°
= Sin(90 + 15 Sin60°
= Cos15°. Sin60°
i
I NC)
B 3+ \/5
NG
1° 1’
10. Cos?112— —Sin?52—
2 2
1° 1°
Sol: A=112— ;B=52— e&onsd
2 2

0 0

1 ) 1 .
Cos?1 125 - Sln2525 = Cos’A — Sin’B

= Cos(A + B).Cos(A-B) = Cos(165°).Cos60°
= Cos(180 — 15%) . Cos60°
=—Cos15°.Cos60°

573

J3+1
= 42
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11.

Sol:

12.

Sol:

13.

Sol:

3Cosx + 4Sinx ($35r08 1103, 88 Jenden SRS I

f(x) = 3Cosx + 4Sinx e@HE 00

£% 85 Do = ¢ - Ja’1b?

= 0-V4+3
=-25
=-5

& 585 Dend = ¢+ Ja’+b?
= 0+4+3
=25
=5

Sin2x — Cos2x ($3asrQ8 83, o8 Denden 88508,

f(x) = Sin2x — C0s2x & X050

& 84 Do = ¢ - Ja2+b>
-- 2

% 508 Dend = C+W

= J1+1

=2
7Cosx — 24Sinx + 5 ($2cir8 gl 88hod.
f(x) = 7Cosx — 24Sinx + 5 @080

fé) é@&;l g)@é = c- 1/az+b2

=5-\(=24)’+ 7
= 5-+/576+49
= 5-4625

=5-25
=-20
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% ﬁ&g AN = ¢ + «/a2+b2
= 5+4/625
=5+25
=30

14 . 3 tan610° + tan700° 1-P?
. — P ®oNS, =
tan20” =P tan 560° —tan470° 1 + P?

tan610° + tan700°  tan(360°+250") + tan(360° +34( )

Sol: 560" —@n470°  tan(360°+200°) - tan(360° +110)

tan250° + tan340°

tan200° - tan110°

tan(270°- 20°) + tan(360" - 20°)
tan(180°+20°) - tan(90’ +20")

_ cot20° - tan20"
tan20° + Cot20°

tan® +secO —1 1+sin0

= 9,
tan® —secO +1  cos0O © AerBoLol.

Sol LHS = tan0 +secO —1
ot ~ tanO —secO +1

_ tan@ + secO - (sec’® - tan’0)
B tan0 - secH + 1

(tanB + secH)(1 - secO + tanb)
- (tanB - secO + 1)
= tanB + SecO
sin@ N 1

coso cos0

1+ sin®
= =RHS

cos0

16. (1 + Cot0 — CosecO) (1 + tan0 + Sech) =2 @2 JLrHoB&.

Sol: LHS =(1+ Cotb — CosecB) (1 + tan6 + SecB)

@ SrH8.
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( cosO 1 ]( sind 1 )
I+ ——— 1+ +
sin®  sin® cosO cosO

(sin@ + cosO — 1) (cos@ +sin0 + lj
sin®

cos0

(sin6 + cose)2 -1
sin® cosO

sin0 + cos’0 + 2sinBcoso - 1
sin® cosO

1+ 2sinBcos0 - 1
sin® cosO

2sinBcos0O
sin® cosO
=2 =RHS
Cosl1° + Sin11°

17. tanb = o> 0 %rES PEes® Sro wand 0% 56858,
Cosl1" - Sinll

Cos11° +Sin11°
Cos11° -Sinl1°

. 0
Cosl1” (1 N SH]

Sol: tan0 =

Cos11°
= : 0
Cost1® | 1. SNl
Cosll1
I+ tanll’
1-tan11°
= tan(45° + 119)
= tan56°
= tan(180 + 56°) = tan236°
=0=236°

Cos9’ + Sin9’
18. m = Cot36° @ Q8rHoBo’.

Cos9’ + Sin9°

Sol: LHS= —F%—=%
Cos9"” - Sin9

B 1 + tan9’
1 - tan9’
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= tan(45° + 99)

= tan54°
= tan(90 — 36°)
= Cot36° = RHS

T
19. A+B= 1 ©ona (1+ tanA) (1 + tanB) =2 ©2 J8r»0508?

Sol: A+B=45
tan(A + B) =tan45’ =1

tanA +tanB _ 1

1 - tanAtanB

= tanA + tanB = 1 — tanAtanB

=tanA + tanB + tanAtanB=1 ... (1)

= 8 (1 +tanA) (1 +tanB) =1 +tanA + tanB +tanAtanB=2  ((1) &oo&)

20. cos’0 + cos’ (2?71 + 9) + cos’ [2%—9) = % 0 8RDoLA.

Sol:  cos’ (2?“ + 9] + cos’ [2%—9)

= cos*(120 + 6) + cos? (120 — 0)

= cos*(60 + 0) + cos? (60 — 0)

= (c0s60°cosO — sin60°sinB)? + (cos60°cosO + sin60°sin6)?
= 2[c0s%60°c0s?0 + sin?60°sin%0]

[+ (a+b)+(a—b) =2(a’ + b)]

S ,
_2 (l) Cos’0 + ﬁ Sin’0
2 2

=2 lCosz€) + zSinZO
4 4

I

[Cosze + 3Sin26]

[Cosze + 3Sin26]

N | —

1 3
=LHS = Cos?0 + 5 Cos?0 + 5 SinZ0
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3
Cos?0 + 5 Sin?0

(Cos*0 + Sin’0) = — = RHS

N | W

Sinaa Cosa
a b

21.

Sol: = =k

Sing = ak, Coso = bk
LHS = aSin2 o + bCos2 a
=a(2Sing Cosa ) + b(1 —2Sin’a)
= a[2(ak)(bk)] + b[1-2(ak)?]
= 2a’bk? + b — 2a’bk>
=b=RHS

1 3
22. — V3 7= 4 ol 81Xk,
sin10 cos10

| V3

Sin10°  Cosl10°

Sol: LHS=

_ Cos10° - 38in10°
Sin10°Cos10°

2 lC<>slo° - ﬁsmloO
2 2

;(2Sin100C05100)

- 4[Sin3o°cOs10° - cOs3o°sm1o°]

Sin20°
_ 4Sin(30° - 10°)
Sin20°
_ 4Sin20°
Sin20°

=4 =RHS

©ond aSin2 g + bCos20 = b ©Q IErBoFA.
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23. AABC &f tan 5
Sol: A+B+C=180

tan A+B =tan(90—gj
2 2

A B
tan —+ tan —
2 2

C
= Cot—
1- tanétan— 2

2 2

5 20
7+7

185+120

222 C
= 222-100 = Cot;

222
1

305 _
:122 - tanz

122 2

tang
=% 7305 5

— tan

|0
W N

T 3 5 7
24. Coszg + Coszér + C052?7t + Coszét =2 @ J8rDoL08.

T

i 3 5
Sol: LHS=Cos>—+ Cosz—n + Coszg + Cos? ?

=C 2£+C 23_7I+C 2 TC-3—TC +C 2 T[-E
=Los 3 0S 3 0S 3 (O 8

= CosZE + Cosz3—7t + Cosz—7r + Cos*—
8 8 8 8

6 2 [S5]en) 2 5@ PO,
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25.

Sol:

26.

Sol:

_ 2| Cos? Z + Cos? (E—Ej
8 2 8

T Lo
=2 Cos2§ +Sln2§j =2(1)=2=RHS

3n 47

2% 5
Sln— Sm— Sin—Sin—=—
5 5 5 5 @ SeH08.

16
3 4r

2n
Sm— Sln— Sin—.Sin—
LHS = 5 5 5 5

= Sin36°. Sin72° . Sin108°. Sin144°

= Sin36°. Sin(90-18°) . Sin(90+18°). Sin(180-36")
= Sin36°. Cos18°. Cos18°. Sin36°

= Sin?36° . Cos*18°

_10-2V5 104245

16 16

100-20 80 5

" 16x16  16x16 16

= RHS

[1 + Cosl) (1 - C0s3—nj [1 + Cos7—nj [1 + Co sg—nj :L
10 10 10 10 16

LHS = (1 + Cosij [1 + Cos3—n] [1 + Cos 7—“] [1 + Cosg—nj
10 10 10 10

= (1 +Cos£j(l +Cos3—n] 1 +Cos(n - 3—7[] 1 +Cos(7c- 1]
10 10 10 10
= [1 + Coslj (1 + C0s3—j [1 — Cos3—nj (1 - Coslj
10 10 10 10
(1 — Cos? —) (1 — Cos? 37cj
10 10

— Sin’ Sln2 3—n
10 10

= Sin?18° . Sin?54°

(5%
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(-5 )|

16x16
C(5-1)* 16 —L—RHS
T 16x16 16x16 16
3 5
27.  a, P ofoseres, Cosa= 5 Cosp = 5 o3

o a- 1 +B)_16
(i) Sin’ (—a B]=g,(ii) Cos [—azﬁ}gm SrHod.

2
3 5
. Cosa = — Cosp = —
Sol: 5 p 3
4 5
12
Sino = 4 Sinp = &
5 13
3
A
(i) 2Sm2( 2[3) — 1 - Cos (0. — B) .+2Sin?0 =1 - Cos20
=1 —[Cosa CosP + Sina Sinf3]
35 412
—]1_|==+=—
513 513
15 48
65 65
_ 65-15-48
a 65
_65-63 2
T 65 65
sz(a'ﬁjzi
2 65
o+p
(ii) 2C032( > ) =1+ Cos (a+p) -+2Cos’0 =1+ Cos26

=1 + Cosa Cosf} — Sina Sinf3

35, 412
=115 37513
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28.

Sol:

29.

Sol:

30.

Sol:

15 48
=1+ ———
65 65

_ 65+15-48
a 65

80—-48
65

2C032(a_ Bj = 32
2 65

Cos® (ﬂj = 16

2 ) 65
A, B, C ex (830 Seroond,

Sin2A + Sin2B + Sin2C = 4 SinASinBSinC &8 $rHhd.
LHS = Sin2A + Sin2B + Sin2C

= 2Sin(A + B)Cos(A — B) + Sin2C

= 2SinC Cos(A — B) + 2SinCCosC

= 2SinC [Cos(A-B) + CosC]

= 2SinC [Cos(A — B) — Cos (A + B)]

= 2SinC [2SinASinB]

= 4SinASinBSinC

= RHS

Cos2A — Cos2B + Co0s2C =1 — 4SinACosBSinC @9 $»H508.

Cos2A — Cos2B + Cos2C

=-2Sin(A + B)Sin(A — B) + Cos2C
=-2SinCSin(A - B) + 1 — 2Sir’C
=1-2SinC [Sin(A — B) + SinC]

=1 -2SinC[Sin(A — B) + Sin(A + B)]
=1 —-2SinC[2SinACosB]

=1 -4SinACosBSinC

A, B, C ex (83bez0 Seroand,

A B C
SinA + SinB - SinC = 4Sin5 . Sinz. Cosz

LHS = SinA + SinB — SinC
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31. CosA + CosB - CosC=-1+4 Cos% Cos% Sin%

A

+ -
= 2Sin (A 5 B) Cos 5 B - SinC

= 2COS£COS£- 2Sin gCos g
2 2 2 2

=2Cos% CosA_B ¢ }

-Sin—
2

= 2Cosg Cos -Co
2 2

= 2C059 Siné. SinE
21 2 2

= 4SinéSinECosg

2 2 2

= RHS

Sol: LHS = CosA + CosB — CosC

+ -
— 2Cos[A2Bj Cos [%} - CosC

- 2s1n900sA'B - 1-2smzg
2 2 2

A-B

= 2SingC0s -1+ ZSinzg
2 2

4-B +2Sin%

= -1 +2Sin% Cos

A-B SA+B }

-1+ 2Sing Cos +Cos
2 2

= -1+ ZSing 2COS£ .CosE
21 2 2

=-1+ 4COSiCOSESing
2 2 2

A-B A+B}

Sin(AJr Bj= Sin(180 _ Cj
2 2
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32. A, B, C e (826208°0 Sferoond Sin’A + Sin’B — Sin’C = 2SinA SinB CosC 3
QBrHoBo’k.
Sol: LHS = Sin’A + Sin’B — Sin’C
=1 - Cos*A + Sin’B — Sin’C
=1 —(Cos’A — Sin’B) — Sin’C
=1-Cos(A +B) Cos (A—-B)—1+ CosC
= CosCCos(A — B) + Cos?’C
= CosC [CosC + Cos(A — B)]
=+CosC [Cos(A —B) — Cos(A + B)]
= CosC [2SinASinB]
= 2SinASinBCosC

=RHS

33. A,B,C e (885208%0 Sepoond Cos?A + Cos?B — Cos2C = 1- 2SinA SinB CosC 3
QBrHoBo’.

Sol: LHS = Cos*A + Cos’B — Cos’C
= Cos?’A + 1 — Sin’B — Cos*C
=1+ (Cos*A — Sin’B) — Cos?C
=1+ Cos(A + B) Cos (A —B) — CosC
=1 - CosC.Cos(A — B) — Cos’C
= 1-CosC [Cos(A — B) + CosC]
=1 - CosC [Cos(A — B) — Cos(A + B)]
=1 - CosC [2SinASinB]
=1-2SinASinBCosC
=RHS

skeoskskoskosk
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Hyperbolic Equations

X —X

e —e

ok

. @’;é x eR % Sinhx =

X —X

e +e

2. $8 x eR% Coshx=

X —X

e —e

oo

. @’;é xeR % tanhx =

e +e "

e +e”

4. 58 xcR- {0} & Cothx=—

e —e”

2

e +e

5. @’;é xeR % Sechx =

—X

6. Léé x €eR-{0} & Cosechx =

X —X

e —e
Note:

0 -0
1) COSh(O)Ze;e 2,

=0

2 2
e—e’ 1-1 0
2 Sinh(0) = =—=—

) O)=— )

X —(—x —)
3)  Sinh(-x)=2 +§ - — Coshx

f(-x) = f(x)
509% Coshx 98 (Habado.
x __—(=x) -x _ _x T 1 ef
4)  Sinh(-x) =2 ; =< : ° - —[e > - j = _Sinhx
fx) =—f(x) =HS Sinhx D (HIvoho.
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QB DS Een
1. @’aé x € R% Cosh?x - Sinh?x =1
2. @’aé x € R % l-tanh’x = Sech’x
3. @’aé ¥ € R % Coth?’x - 1 = Cosech?x

?oz:(;oéo -1

(1)  Sinh(x +y) = Sinhx Coshy + Coshx Sinhy
(1i1))  Sinh(x —y) = Sinhx Coshy — Coshx Sinhy
(ii1)) Cosh(x + y) = Coshx Coshy + Sinhx Sinhy
(ii1)) Cosh(x — y) = Coshx Coshy — Sinhx Sinhy

2. @’JéxeRé

S Sinhoe = 2SIk Coshy — 2
(1) Sinh2x = 2SinhxCoshx = 75—
(i) Cosh2x =2Coshx - 1
1 + 2Sinh%x
I+ tanh” x
1—tanh® x
Cosh?x + Sinhx
3. @8 x,y eR®
| tanh x + tanh y
(1) tanh(x + y) " 1+tanh x tanh y

tanh x —tanh y

(i) tanh(x-y) = 77 v

4, @’JéxeRé

] rth2y = 2tanh x
(1) anhax = 1+ tanh?® x
(i) Coth2 Coth? x+1
i 0 = —

¥~ T2Cothx

?oz:(;oéo: @’aé x € R®
Sinh"'x = log, (x +/x> +1)

Rdepodo: B8 xe[la]
Cosh'x =log, (x+ \/ﬁ)

Rdepodo: B8 xe[-11] %

tanh~'x = %loge (H—XJ

1-x
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PROBLEMS

. 3
1. SthZZ ®@ond Cosh(2x), Sinh(2x) Desden 858508,
Sol: Cosh?x =1 + Sinh’x

e

Coshr= >
oshr = -

Cosh2x = Cosh*x + Sinh%x

25 9
=_+_
16 16
4
16 8

e=25 (33 -5
Sinh2x = 2SinhxCoshx = 4\ 3) "%

2. Sinhx = 3 ©@andHE x = log, (3+ J10) ©Q ZrHBod.
Sol: Sinhx=3
x = Sinh’!(3)

= Jog,(3++/3 +1) - Sinhlx = log, (x+ +1)
x=log,(3+ \/ﬁ
3. B8 5, e R®
(1) (Coshx - Sinhx)" = Cosh(nx) — Sinh(nx)
(ii) (Coshx + Sinhx)" = Cosh(nx) + Sinh(nx) @ S»Hcl.

te’ e —e )
Sol: (Coshx - Sinhx)" = ( - j
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(ii)

4.
Sol:

cre’ ef—et )
(Coshx + Sinhx)* = { + ]

= Cosh(nx) + Sinh(nx)

(38 xeR% Cosh’x — Sinh*x = Cosh(2x) @ <rH0&.
Cosh*x — Sinh*x = (Cosh?x + Sinh%x) (Coshx — Sinh2x)
= Cosh(2x) (1)

= Cosh(2x)

Tanh™ (%) = %log, 3 @ SrHk.




( swersme )

aé:ospgoa"e» - Se(@een

AABC &8 BC=a,CA=b,AB=c¢

at+tb+c
atb+c=2S = S= T
Sine J(go: AABC &*

a_ b _ ¢
SinA SinB  SinC
R — AABC &%) 5058 atgébgo

2R

Cosine S@o: a? = b* + ¢> — 2bc CosA

b*>=c?+ a*—2ca CosB

c? =a’+ b>—2ab CosC

b*+c*-a’

2bc

D8 Seo:

a=DbCosC + cCosB

b =cCosA + aCosC

¢ =aCosB + bCosA

326%8 (OR) eroBodS Sm(go:
A

(B-C (b-cj
tan =
2 b+c 2

CosA = ; CosB =

2ca

Cot—

(A-B (a-bj C
2 a+b 2

[C-A (c-aj B
tan = Cot—
2 c+a 2

¢’ +a’-b’

; CosC =

2ab

2

a’+ b’-c¢

o Wil 10
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10.

I1.

12.

13.
14.

15.

1.

Siné = /—(S “b)s-9) SinE = (s-a)s-¢0) Sing
2 bc ’ 2 ac ’ 2

B /(s -a)(s-b)
a ab

I CEE D)

B s(s - ¢)

-a)(s-b)

A

Cosé= S(S_a);CosE /S(S_b);Cosg= S(s-¢)
2 bc 2 ac 2 ab
A (s-b)s-c) B (s-a)s-c) C
tan — =  [——— - tan— = |———— : tan —
2 s(s-a) 2 s(s-b) 2
1 . | |
AABC ée‘oéé:o A= EchmA = ) caSinB = ) abSinC
A= \/s(s - 2)(s - b)(s - ¢) = 2R*SinASinBSinC.
tané = —(s-b)(s-c). tanE = —(s-a)(s-c). tang = (s
2 A ’ 2 A ’ 2
Coté=—s(s_a)-CotE=—S(S_b)-Cotgz—s(s_c)
2 A 2 A 2 A
_aA A A _ A
r_s’rl_s—a’rz_s—b’r3_s—c
r - ©088HE a:°§©°60
—° (&)
I, T, Ty —ePsE a:°§©°o;en
A . A _. B_ C
= — =4RSin— Sin— Sin—
= TARSIT SIS SmY
A . A B C A
= —— =4RSin— Cos— Cos— = Stan —
LT ARSmResTLesT =Sty
A A_,. B C B
= —— =4RCos— Sin— Cos— = Stan —
T, = 4R 052 1n2 os2 San2
A A B_, C C
= —— =4RCos— Cos— Sin— = Stan —
r, s o 4R ) > 5 San2
Az:rr1r2r3
1 1 1 1
—_— = — 4 —
ror r

1 2 3

Qo) DB ég Q&P (Do
(BLE: (8od JLadgoNoBSE® AABC D e’ 825°858%)

3
AABC &* a=3,b=4%08c% SinA = 2 ®ons /B ks,
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Sol:

Sol:

Sol:

Sol:

a_ b
SinA  SinB

Sine Jde(Eo Hod
aSinB = bSinA

3
, bSinA 4()
SinB = = 4) =1
a 3
SinB = 1 = Sin90°
#B =90°

3
(- Serodo oo& b=4;a=3; SinA = Z)

63
a=26cm; b =30 cm 58050 CosC = — @ond ¢ Jend Eoirdodw.

65

R Jdego o& ¢ =a’ + b>— 2abCosC

¢ = (26)2 + (30) — 2(26)(30)(%]

=676 +900—-1512=64
ct=64

c=28

(- SzP0do Jo& a=26 cm; b=30cm,

63

CosC = E

(b + ¢)CosA + (¢ + a)CosB + (a+ b)CosC =a + b + c o SrdHdn.
LHS = (b + ¢)CosA + (¢ + a)CosB + (a + b)CosC

=bCosA + cCosA + cCosB + aCosB + aCosC + bCosC

= (aCosB + bCosA) + (bCosC + cCosB) + (cCosA + aCosC)

=c+a+b

=a+b+c=RHS

(- PBD deBo H00&)

- (b+c)CosA + (c+a)CosB+(a+b)CosC=a+b+c

bCoszg + cCoszg =S @ ZrHSw.

LHS = bCoszg + cCoszg

B b{s(s - c)} N C[s(s -b)}
B ab ac

_ 8(s-0) N s(s-b)

S
a a a

[a+tb+c—b—c]

o | »

o |wm

[a] =S = RHS

[s—c+s—Db]= §[2s—b—c]
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=S

.. bCos? < + ¢Cos’ B
2 2

5 a N CosA 3 N CosB _c N CosC 08 SrHse.
bc a ca b ab c

[b2 + C2 - azj

a CosA —_— L
. — 4+ = a 2bC .. —_ “ Zm
Sol: bc a E + (-, §eg\_35 Qoggo ol CosA o )

a

a b’+c’-a’ 2a°+b’+c’-a’ a’+b’+c’

bc 2abc 2abc 2abc

b CosB a’ +b? +¢?

3D — + 8050
sEdGore ca b 2abc

c CosC a’+b?+¢?

— 4+ o
b - Sabe SN Sépwoﬁzéiﬁaz).
. i.;. COSA=£+ CosB =i+ CosC
" be a ca b ab C

CosA CosB CosC  a’?+b?+¢?
+ + = ©Q BPHPx.

a b c 2abc

CosA CosB CosC
Sol: LHS= 4 ar b +

C

CELE R EARy AR
- 2bc 4 2ca + 2ab (r BRS o Sood)

a b c

b+’ -a’ . c?+a’-b? . a’l+b?-¢?
2abc 2abc 2abc

b>+c’—a’+ cP-b*+a’+a’+b°-c°  a’+b +c’
= = = RHS
2abc 2abc

CosA . CosB . CosC a*>+b?+¢?
a b c 2abc
., C ., A
7. aSin By + ¢Sin 5 % s, a, b, ¢ Swes® (Fabod.

. -b -b)(s -
Sol: aSinZ% +cSin2% = a[—(s ae)ﬂ(gs )} +{—(s gis C)}
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Sol:

Sol:

10.

Sol:

_ (s—a)(s—b)+(s—b)(s—c)
b b

on

S_

U‘ ‘
o

S_

[b] =s—b

c‘ ‘

) ., A
g aSmQ%JrcszE =s—b

2

[s-a+s-c] =%[2S-a -c] =%[a+b+c-a -c]

Coté+CotE+C0tg -5 ©Q JBPDoHB®.
2 2 2 A

A B C
= Cot—+Cot—+Cot —
LHS 5 5 5

s(s-a)+ s(s-b)+ s(s-c¢) _s
A A A A

i[?;s “a+b+o)] = §[3s -2s]

SZ
= —.[s] == =RHS
BI=

s
"

2
. COté"rCOtE-‘rCOtg:S—
2 2 2 A

C bc+catab-s’

A B
tan— +tan —+tan —=
2 2 2 A

C (s—b)(s—c)+(s—a)(s—c)+(s—a)(s—b)

[s-a+s-b+s-c]

& ABFHoS®.

LHS = tané +tanE+tan——
2 2 2

A

s> -s(b+c)rbc+s’ -s(a+c)+ac+s’ -s(a+b)+ab

A

_ 3s?-2s(atb+c)+ab+bctca

ab+bc +ca -s

A

A

C bct+catab-s’

A B
. tan— +tan —+tan —=
v 2 2 2

oS Cosh =

Sinh = —°
b+c b+c

Serodo So& Sind = 2
— b+c

24/be

A
—Cos? @ BPHIx.

=RHS
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11.

Sol:

12.

Sol:

Cos?0 + Sin?0 = 1 @ 0385 Sendo.

2
M=1_Sin0=1_ | — ..
Cos’0=1-Sin’6=1 (b+cj [+ (1) X00&]

o (b+c)Y—-a> (b+c+a)(b+c-a)
(b+c?  (b+c} (b+c)’

2s(2s-a-a) 2s.2(s-a) bc
~ (b+c®  be  (b+c)

4s(s—a)’ bc : :4C0s2é. bc :
bc (b+c) 2 (b+c)

24/bc A

—Cos —
b+c 2

Cos?0 =

- Cosb =

NN

a= (b + ¢)CosO ®ond Sind = Cosz O W),

+cC

a
b+c

BSeeodo 0o& a=(b+c)Cosh = CosO =
Sin’0 + Cos*0 =1

a’ (b+c) -a’
o) = (bre

2
a
Sinzezl—COSZGZI—(—] =1-
b+c

(b+c+a)-(btc-a) ) (25)- (2s-a-a) ) (2s)-2(s-a)
(b+e) T (bre) T (bro)

.s(s-a). be :4.C0s2é. bcz
bc (b+c) 2 (b+o)

bc A
=20 — 22
Sin%0 4(b+c)2'C0s >
- SinO = 2be Cosé

b+c 2

2dbe . A

a=(b—c) SecO ®ond tanbd = > Sin? O ABPHoHX0.

-C

a
b-c¢

a=(b—c)SecO = SecO =
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13.

Sol:

14.

Sol:

2
tan’0 = Sec’0— 1 = (Lj -1
b-c

a’-(b-c)

(atb-c)(a-b+c)

tan?0 = (b ] 0)2

2(s-c).2(s-b)

(b-c)

4(s-c)(s-b) bc

- (b- c)2 -

bc . 2 A
tanze — 4—(b i C)z Sln2 E

2Jbec . A

- tan0O =
-c

CotA + CotB + CotC =

CotA + CotB + CotC = Y CotA =)

b2+ CZ_ aZ
2bc

Z(T

. Zb2+ Cz- a2
4A

Sin— |
2

bc (b- c)2
- tan0 = 2& Siné
-C
2 + 2 + 2
"14#@@ DEFDG L.

CosA
SinA

Z b+ c?-a’
- 2bcSinA

[.A= %chinA]

_b+cl-a’ . c’+a’-b? . a’+b’-¢?
O 4A 4A 4A
b2 +C2'a2 +C2 +a2_b2 +a2 +b2'C2 a2 +b2 +C2
= = = RHS
4A 4A
a’ +b’ +¢?
- CotA +CotB + CotC = ———
4A

& R 3 0 STHSw
AABCS o o T bt o EOOR LC=60" ® DR,
1 1 3

+

a+tc b+tc at+b+c

b+c+a+tc 3

(a+c)b+c) a+tb+c
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(atb+2c)(a+b+c)=3(a+c)(b+c)

a’+ab + ac + ba + b> + bc + 2ac +2bc + 2¢? = 3 [ab + ac + bc + ¢?]
a?+b*—c*=ab

2abCosC = ab (- 8 Joeggo ood)

2CosC =1

% = Cos60°
5 ZC=60"

15. AABCS® aCosA = bCosB wond & (@beskn Dobers™ Sor woat’n (B2hed
BreHdw.

Sol: aCosA =bCosB
2RSinACosA =2RSinBCosB (-, Sine oeggo oo&)

Sin2A = Sin2B = Sin(180 — 2B)
2A=2B (Bwe) 2A=180-2B
A=B Bw) A=90-B
A=B (Bw) A+ B =90

CosC =

= a=b @) ,C=90°
" AABC 3508 (Boe) ot (©4heskm.

16. a:b:¢c=7:8:9»035 CosA : CosB : CosC Dend 8iP05%.
Sol: a:b:c=7:8:9

a b C

—=—=—=k

b2+c?-a% 64k’ +81k* -49k* 96k 2
CosA= ——— = =— ==
2bc 2(8k)(9k) 144K> 3
a?+c?-b> 49k’ +81k* - 64k  66k> 11
COSB = = = PP =
%ac 2(7k)(9k) 126k> 21
a2+b2-c>  49K%+64k2 -81K0 32KE 2
CosC= ——— = == ==
2ab 2(7k)(8k) 112> 7
2 12 (2><7J 11 (2x3j
CosA.CosB.CosC—3 51 7 T 3x7) 21 73

CosA:CosB:CosC=14:11:6
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+ +
17.  AABCS® P, P, P en adidoen @omd # +# N % _ CotA CZtB CotC

1 2 3

®

koo
Sol:  AABC &° a&en AD, BE, CF
AD=P_,BE=P,CF=P,

1 1 1
AZ—BCXADZECAXBEZEABXCF

2
1 1 1
A= Ea.P1 = Eb.P2= EC'P3
2A 2A 2A
b= = B= o
o1 12 ¢ at+bi+c?
P2 P> P2 4AT aAT aAr | aA?

L[axb o) 1 o+ Coth # Cotc
=al aa )7 5(CotAt CotB s CorC)

(- BB - 13 $008)
1 1 1  CotA+CotB+CotC
LT to Tt ST T
P’ P’ P A
18. > aCotA=2(R+71) ©d SrHde.

CosA
SinA

Sol: LHS= Y aCotA = ) 2RSinA
= 2R (CosA + CosB + CosC)

= Z2RCOSA

=2R| 1+ 4SinéSinESinE
2 2 2

. A,. B,. C
(-- CosA + CosB + CosC =1+ 4SmESm ESIHE (©8%eaBaD AG)Ehen, HOXGHen
S008)
= 2[R + 4RSin éSin ESin g}
2 2 2
— 2[R +1]
. >.aCotA=2(R +r)
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19.

Sol:

20.

Sol:

21.

Sol:

r(r,+r,+r)=ab+bc+ca—s’od JErHOHI®.

Al A A A
LHS=r(r1+r2+r3)=; s-a+s-b+s-c

A_2 (s-b)(s-c)*+(s-a)s-c)+(s-a)s-b)
T s (s-a)s-b)(s-c¢)

A’[s* -s(b+c)+s* -s(a+c)+s” -s(a+b)+be+ac+ab]
=3s?-2s(at+b+c)+tab+bc+ca
= 352 —2s(2s) + ab + bc + ca
=ab + bc + ca—s*=RHS
- r(r, +r,+r)=ab+bc+ca-g
AABC &° r +r,+r,—1r=4R & J8roHhiw.

r1+r2+r3—r

= 4RSiné CosECongr 4RCoséSinE CosE + 4RCOSéCOSE Sing
2 2 2 2 2 2 2 2 2

.A . B_, C
— Sin— Sin — Sin —
4R 2 2 2

4RCosg Sin éCosE + Cos éSinE + 4RSing Cos éCosE - Sin éSinE
2 2 2 2 2 2 2 2 2 2

4RCosSsin[ 2 4 B | 4rsinCcos[2 + B
222 T2 2 %272

+ +
= 4RCosgSin A+B + 4RSingCos A+B
2 2 2 2

arsin[ 2B 4+ € _ 4rsin[ A7) _ 4rsin[ ©
2 2 2 2

=4R(1) =4R =RHS
ot tr,—r=4R

AABCE® 1+ 1, +1,—1,=4RCosC & d&rHoHse.
LHS=r+r1 +r, -,
. A . B .. C . A B C A . B C
Sin— Sin— Sin —+ 4R Sin— Cos— Cos— + 4R Cos— Sin — Cos—
4R 2 2 2 4R 2 2 2 4R 2 2 2

A B .. C
— Cos— Cos— Sin—
4R 2 2 2
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22.

Sol:

23.

Sol:

4RSinéCos E - g + 4RCoséSin E - E
2 2 2 2 2

2

— 4R SinéCos B-C +CoséSin B-C
2 2 2 2

_4rsin[ 2 + B€) _ 4rein(ATB-C
2 72 2

_ 4RSin($) _ 4RSin (% c)

=4RCosC = RHS
srtr +r —1,=4RCosC

1 1)1 1 abc 4R
——— | === & QBPRHOHR®.

A st

1y ey Py Rl ey eIy

_[2)(b)fe) _abe _4RA 4R o A=2C be=4RA
AJJ\LA LA A’ A’ A? 4R

4R 4R
(I'S)z_rzsz
T_TI_1jf1_1] abe_ 4R
ron)\r n)\r n A
! :E v
L TG 1 0 SR,
I A LA
LHS = 2560 ~ 26 a6 069 ['“ S-J
A
L7aT
= (J [ A2=s(s—a)(s—b)(s—c)}
S
_ySA _ S _ s s s _3s
SN 2A A A A A

4RSiné Sin ESing + Cos ECosg + 4RCosé Sin ECosg - Cos ESing
2 2 2 2 2 2 2 2 2 2
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24.

Sol:

25.

Sol:

()05 -

T, _ g
Z(s-b)(s-c) r

r
CosA + CosB+ CosC =1+ R o XeHD%.

A+B A-B
LHS=CosA+CosB+CosC=2COS( 2 jCOS( 5 j+CosC

_ 2SingCos(A - BJ+ 1-2sin2 & ( A+B_g, C COS(“BJ =sin£]
2 2 2 2 2 2

2
=1+2Sing Cos A-B -Sing
2| 2 2

i - +
=1+28inE Cos A-B -Cos A+B
2| 2 2

=1+ 2Sing 2SinéSinE
20 2 2

=1+ 4Sin%Sin ESing

4SinéSinESing
R

=RHS

o~

r
. CosA+CosB+CosC=1+ E

COSZ% + Coszg + COSZ% =2 +é o JrHSe.

COSZ% + Coszg + Cos? <

+ -
1+ Coszé-SinZE +Cos2g=1+Cos A+B Cos A-B +Coszg
2 2 2 2 2 2

- Coszé +1 -Sian -I-CosZE
2 2 2

+
AEB gy €
2 2

C
+1-Sin® = +
j 2 Cos A+B =Sin£
2 2

A-B

=1+ SingCos(
2

Basic Learning Material
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_ 2+ Sing COS(A-BJ - Sin29
2 2

:2+Sing Cos A-B -Cos A+B
2] 2 2

-2 + Sing 2Sin A—SinE
2 2 2

=2+ Sing ZSinéSinE =2+ 2SinéSinESing
2 2 2 2 2 2

(2R) . 2SinéSinESing 4RSinéSinESing
2R 2R

r

R RHS

« Coszé +CosZE +C0s29 24
o 2 2R

26. AABCE® A, B, C 8o %008 25& ghere D& ADS ades P, P, P, woni

1 1 1 1 1 1 1 1 (abc)® 8A’
o b = ey L = eee _ _ -
(i) P P, P T (i) P P, P 1 (i) P, P, P = SR° abo O B0,
Sol:  AABC &° en &ssen A
AD=P,BE=P, CF =P,
1 1 1 ¢ b
A:Ea'P1:Eb'P2:EC'P3 F E
2A =aP,2A =bP,;2A =cP,
B D C
20 2A 2A

la’Z b’3c

, 1 a b ¢ atb+c 25 s 1
(i) + +—_- -4+ - 4 - = - _== _Z__

PP, P, 2A 2A 2A 2A 2 At
.. L+L_L_i+£_i_a+b-c_2s-c-c 2(s-¢) s-c¢ 1
(i PP, P, 2A 2A 2A 2A 2A 2A A 1
_2A 2A 2A 8N’
(i) P PP = —X—=—

Tb C abc

@ _ 8(abe)  (abe)’

B ' _ (abc)’  8A°
(64R3)abc ©O8R® 1273 8RY abe
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65 21
27. a=13,b=14, ¢ = 15 ®ons R=§,r=4,rl=7,r2=12 00 r, =14 ©Q

BPHS0.
Sol: a=13,b=14,c=15
2s=a+tb+c=13 +14+15=42

s=21
A2 =5(s—a) (s—b) (s —c)=21 (21— 13) (21 — 14) (21 — 15)
=21 (8)(7) (6)
A= J21x8xTx6 = JTx3x2x2x2xTx2x3 =7 %3 x2x2=84
A =84

abc  13.14.15 65
AN 4.84 8

A 84
r=;=a=4

A 84 84 21
rl:s-a:21-13 T8 2

A 84 84
LTsb 21-14 L 7 2

A 84 84
L5 20-15 6 4

65 21

~.R=§,r=4,rl=7,r2=12,r3=14

28. r,=2,r,=3,r,=6%0c» r=1 ool a=3,b=4,c=50d IrHl.

Sol: r =2,r,=3,r,=6,r=1
A =rr11,1,=(1)(2)(3)(6) = 36

A=6

A A 6
r=— = s=—=—-=6

S 1
s=6

A A6,
hsa T8 T
s—a=3
6-a=3
a=3

A A6
r2__s-b = 5- 3
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b=4

A A6
r3=; :>S—C=Z=g=l
6-c=1
c=5
~a=3,b=4,c=5

29. AABCS*r, =8,r,=12,r,=24 ®ons a, b, c 0 Sk,
Sol. r =8,r,=12,r,=24

1

1 1 1 1

1 Lo 3+2+1 6 1
B

=—4+— _ -« - _ - __

non n 24 24 4
r=4
A2 =1, =(@)(8)(12)(24) =4 x 8 x 12 x 12 x2=12 x 8 x 12 x 8
A=12x8=96
A =96

A 96

A =TS = s=—=T=24
s=24

A A 96
rl=a:>s—a=7l=?=l2
s—a=12
24—-a=12 a=12

A A 96
rzzrjs—bZZZEZS
s—b=8
24-b=28
b=16

A A 96
r3=;:>8—0273=£=4
s—c=4
24 —c=4
c=20

~a=12,b=16,c=20

1 1 1 1 a2+b2+02

—t—=t+t—+— 27 " 4
30. 2 }/12 }’22 },32 A2 ©Q BPHIx.

P 1 1 1 s (s-a) (s-b) (s-c)
Sol: _2+_2+_2+_2=—2+( ) b L« )

ren n n A A’ A’ A’
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31.

Sol:

I

%[s +(s-a)’ +(s-b) +(s-¢c)’]
%[sz +s’+a’ 2as+s’ +b* -2bs+s°+ cz—2cs]
1 2 2 2 2
F[4S 2s(a+tbtc)+a” +b +c}
%[45 2s (2s)+a’ +b2+c]
aZ_%b2_+C2

A7 =RHS
2 2 2

1. 1. 1. 12 _a +b2+c
rn n o n A

1 L, I 1 1

— T =t == - e S,

bc <ca ab r 2R

LHS=i + 2B L[ar1 + br, + cry]

bc ca ab abc

1 1 . A
— ) ar = ZZRSmA . stan —
abc 2

SlnA/ 1
—» 2R. 2Sin— —
Z Sm . Cos S- CosA/ abc

4RsZS A :izl-CosA {.-A:abi}
c 2 A 2 4R

sy 4RSin2%

2 2 2
1 1-CosA+1-CosB+l-CosC}

2

ab

1{1 -CosA 1-CosB 1-C<>sc}
— + +

P

1[

r 2

1 {3 - (CosA + CosB + CosC)}
P

L[3 (CosA + CosB + CosC)] [ CosA + CosB + CosC =1 +4sm%sm%sm %}
2r

L 3- 1+4SinéSinESing
2r 2 2 2
L 2-4SinéSinESing

7 2 2 2

4SinéSinESing 4RSinéSinESin9 1 7’

2 2 2 2 1 20 2 2
2r 2r r 2rR r 2rR
1.1 cus
r 2R

okskokook
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