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IR e MATHEMATICS Notes & Key Point
TRIGONOMETRIC RATIOS AND IDENTITIES Chapter-1
1. T- Ratios of various angles and their Signs in four quadrants
. Sece:i . Cosece:_i . COIGZL
coso sin@ tan®
« cos’0- sin?0=1 e 1- tan?0=sec?0 + 1- cot’0=cosec? 0

* Values of T -functions of some Particular Angles

TT I |
| o | £ ] £°H HE P @
o-| 0| Fst| Far| Bst| S0| W] Fap | ln) _
only sin® and cosec6 All
snl o 1 1 @ 1 0 1 0 are - Ve are - V€
2 2 2
cos| 1 ﬁ i 1 0 1 0 1 only tan® and cot6 |only cosb and sec6
, 2 2 2 are - Ve are - Ve
1 ©
tan 0 J— 1 \/§ not 0 not 0 @c v
\/§ defined defined &% "Q’
e
o Values of T -functions in terms of other T -functions, Q@:&
Quadrant I I Il I\(\Q\\ v I [l [l v
=
e U U
- Il )| H'-xH HexB| BEM-xH B
Angle |(2n- x)| (n- x)|(n x(\),&\"\f&n x) | (- x) S TXE B txD| By TXE By txE
: , , N4 , ,
sin sinx sinx &@m -sinx |- sinx COSX COSX - COSX - COSX
%@
cos cosXx €@sx |- cosx | cosx [ cosx snx | - sinx -sinx | sinx
T
tan t R QY - tanx | tanx - tanx |- tanx cot x - cotx cot x - cotx
COSeC COSECX| COSECX| - COSECX [ - COSeCcX| - COsecX | secx SecX - SeCX - SECX
Sec SecX - SECX | - SecX SecX SecX COSECX | - COSeCX | - COsecX | cosecx
cot cot x - cotx | cotx - cotx |- cotx tanx - tanx tanx - tanx

2. Range of T - Ratios:
e -1: sn0: 1 e -1: cosO: 1 e — <tanb <«

cosec6| =1 . [seco|=1 o — <COth <«

3. Period of T - ratios
* All T-ratios are periodic functions.
* Period tan® of and cot0 is 1
e Period of Sin6, cosO, cosecO and secH is 2m

4. Sum and Difference formula:

. cos(x+y)=cosxcosy—sin xsiny . sin(x+y):sin X COSYy +Cos Xxsiny

« cosx —y)=cos xcosy +sin xsiny « sin(x- y)=sin xcosy- cosxsiny
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- cotxcoty- 1
. tan(x+y):M, . cot(x+y):—y
1-tan xtany coty +cot x
- cot xcoty- 1
. tan(x—y):M . cot(x—y):—y
1+tan xtany coty —cot X
« SIN2X =2siNX COSX e COS2X =C0S’X —Sin®x =2c0s’X —1=1-2sin’x
. XX . .
e« SinXx =2sin=cos— . cosx=cos? X —sin?X =2cos? X ~1=1-2sin? 2
2 2 2 2 2 2
e 1- cOS2X = 2c0s” X e 1- cos2x =2sin?x
« 1+COSX = 2C082 > . 1—cosx=23in2§
l1-cosx , X 1- cosx X
° - —tan_ . N =C0t—
sinx 2 sinx
: 1-cos2x _ |1+ cos2x @o\Q _ |1-cos2x
e SINX=,[———— e COSX =,|———— C% tanx =, | ———
2 V. 2 %@&% \ 1+ cos2x

§nX = 1-cosx o™ = 1+ cosx 9&@:@& wan = 1- cosx
2 2 2 V7 2eg® 2~ \1+cosx
D

— tan®
e SIN2X = 2tan;( . CO@&E 2X e tan2x = 2tanx
1- tan®x D 1- tan®x 1- tan’x
A\
. gy = 2tanx/2 @@@ » oy 2 LTt x/2 . _ 2tanx/2
1+tan®x/2 \6@ 1+tan®x/2 1-tan®x/2
R\
@@
o Y 4 5 _ 3tanx —tan®x
e SIN3X =3sinX —4sin”X e C0s3Xx =4cos’ X —3cosx o tan3x = >
1- 3tan“x
o sin(x +y)sin(x -y)=sin?x —sin?y = cos’ y - cos’ x
« cos(x +y)cos(x —y)=cos? x —sin?y = cos’y —sin® x
5. Product Into Sum or Difference Formulae:
« 2sinxcosy =sin(x- y)- sin(x- y) . 2cosxsiny =sin(x- y)- sin(x- y)
« 2cosxcosy =cos(x - y)- cos(x - y) « 2sinxsiny =cos(x - y)—-cos(x +y)

6. Sum and Difference Into Product Formulae :

. sinx+siny=23inE[X+yHcosE[x_yH
[ 2 [ [ 2T

sinx—siny=2cosED<+stinE[x_yH
L 2 [ [ 2T

cosx—cosyz—zgnwtasin[@%[a

« COSX +COSY = ZcosED< ty HCOSEP( Y H
L 2L [ 2T
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7. Trigonometric Ratio of Some Important Angles :

%
e SiN18° = \/_ 1 . tan22§ =J2-1 e tan15°=2-4/3

J§+1 1°
4

e C0S36° = . cot 223—\/§+1 . COt15°=2+4/3

8. Maximum and Minimum Values (of acos6 - bsin6):

Let a=rcosa and b=rsina

Then, acos - bsin® =r(coso cos - sinasin®) =rcos(a - 0) where r=+a’ +b?
But -1: cos(a- 0): 1 [ -r:acosh- bsinf«r

. . 2 2 . . 2 2
So the maximum value is E\/a +b Eand minimum value is E‘V a +b E

9. Some other useful Results :

e« SN(A+B+C)=3SsinAcosBcosC-[]sinA . SnA@E& A)Sln(60°+A)——S|n3A
@%
e cOS(A- B- C)=[ cosA- 3 cosAsinBsinC @‘é& COsA cos(60° - A)cos(60°+A)——cosSA
&
tan(A+B+C):§ tnA- [ tanA \\ tan Atan(60°- A)tan(60°- A)=tan3A
1-YtanAtan B \\ -
'XN
. EsinéﬂzoségzhsinA K§®® * tanA- cotA =-2cot2A
o 2 20
. Esm%—cos— @anA * tanA- cotA =2cosec2A
+ + +
. cosA+cosB+cosC+cos(A+B+C)=4cosA2BcosBZCcosCZA
. sinA+sinB+sinC+sin(A+B+C)=4sinA+BsinB;CsinC;A
o COSA c0s2A cos2?A.....cos2" A = sn? A
2"sinA
sinn—oI
. sna+sin(@+d)+sinfa+2d)+......... sinfa+(n-1)d] =—2 sinBza+(n_1)dH
sing a 2 a
2

« cosa+cos(a+d)+cos(@a+2d)+........coa+ (n- 1)d] 2 B2a+ n- 1)dH
sin
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MATHEMATICS Notes & Key Point

TRIGONOMETRIC EQUATIONS AND INVERSE CIRCULAR FUNCTIONS Chapter - 2

1.

Solution of Trigonometric Equations
« Principal solutions : The solutions of a trigonometric equation for which O: X < 21 are called principal solutions.
« General solution : Asolution of a trigonometric equation, generalised by means of periodicity, is known as the general solution.

Some Examples of Principal Solutions

. 3
.sn6=0 [ 6={o,m} . c0s6=0 O e=§g,§5 . tm6=0 C 6={0,7}
. 1 Ot 5m] 1 _ O s _am 4nQ
s Sinf== -t ot e cOsB== 00=0,—0 e tan0=+3 0O 06=,—[
2 D854l 2 733 3731
- 1 7Tt 14mQ 1 _[@m 4nQ _[2m 5m[
e SinB=-= [ @= == * cosB=-= U O=0G_-,—0 e tan0=-/3 0 6=, —
2 766 2 03731 733
. i
e Sn6=1 O e:z e cosf=1 C 6=0
. 3n
esinf=-1 0O e=7 e cosO=-1 C 6=n
o
NP | _[Om 5m 71 1im[] an_ 1 Q6°Drt2n4 510
esin0== 00=0G;,——,—0 e cOS 0== B=0-,—,——
[6°6 6 61 4@@@ 333 30
@:b
. tan?0=1 0 9=H%3" 51 T OQ@&
4 4 4 4] N
o
General Solution of Some Important Equations °°\
e SNB=0 C 6= I’]TI % ndl
e cosf=0 C 6= 2n 1 %@@ where n0l
e tan®=0 C 6=nn @ where n(J1
e sinB=sina O G@@w@%(— 1)'a where n(1
« 0SB = cosa @@ =2nn+ o where n{Jl
« tanB=tana C 0=nn- a where n(J1
e sn’6=sin’a C 8=nn+a where nJ|
e cos’0=cos’a [ B=nnza where nOJ|
e tan’6=tan’a L[ O=nnza where n{Jl
e snH=1 C 8=2nn- /2 where n(Jl
e snO=-1 C 8=2nn- 1/2 where nOJl
e cosO =1 C 6=2nm, where n{d|
e CcOSO=-1 C 6=2nmn-n1, where n|I
General solution of acos®- bsinB=c where |c|<+a?+b?
ePut a=rcosa and b=rsna, where r=+a’+b?

Then the equation becomes  r(cosa cosf - sinasing)=
C
0 cos(0 —a) =—————=cosp (say) CO-o=2nnzp
[a2 + b2

[ 0=2nntB- a (where tano =b/a) isthe general solution.
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* Alternatively, putting a=rsina and b=rcosa where r=+a’+b?, weget
. c .
sin(8+0a) =————-=siny (say) O 0+a=nu+(-1)"y
laZ +b2

0 6=nme+(-1D"y—o (where tano =a/b) isthe general solution.
» Both the methods give the same set of values of 9

5. Inverse Circular Functions:

« The mathematical definition of a function fromset A toset B isthatto eachelement alJ A there exists a unique element b0 B.
* Indirect trigonometric function, we are given the angle and we calculate the trigonometric ratio (sine, cosine, etc.)

« To many values of the angle, the value of trigonometric ratiois same.e.g. tan0 =1 for 6 = I 5 r , 9 r , efc.

« Direct trigonometric function quite obviously follow the definition of a function (they are many-one functions.)

« Inverse trigonometry deals with obtaining the angle, given the value of trigonometry ratio.

« Ininverse trignometry, if we say that to a certain value of the trigonometric ratio, there coresponds many values of the angle, it violates the
definition of function (it becomes a one -many relation).

 Hence, some restrictions have been imposed on the angles, and these are based on the &'nciple values of the angles.

« Theinverse of sine functionis definedas sSin™"x =0 where - 1: x: 1 @ —<9 <X
&° 2 2
@@
* eg, sin? lzﬁ only although gn@ Sml37t, etc&@so equal to 1
2 6 6 2
&
« Similarly, gn‘l(—ﬁlz)z—f only. \\
3 KR
6. Graphs of Inverse Trignometric Funcﬂg@
e y=sin'x N e y=COS X Y
Domain: x O[- 1,]] @@ < Domain: x O[-11] <
Range: Principal vaI \/ U/ 2 [ Range: Principal value of Y is

g7 - volos] q

. y=tan"'x Y\/’_ e y=cosecx YA
Domain: x 1R _/n/z __________ Domain: x O (=¢ ,- JU[L«) L0
Range: Principal value of is Range : Principal value of ¥ is >X
2 >X o g
O B— U2 ogtotuE Y i
y 2’ 2 o T /— y D- 2 B‘JE) /2
—/
YA\ Y
. y:sec'lx _J . y=cot'1x ......... E.ﬂﬁ
Domain: X O (=¢ ,- JU[L &) =======annt D p— Domain: x OR \n/z&
Range: Principal value of Y is /—\ X Range: Principal value of Y is 5 X

1= =R e e
YCP2 e P = yo(,m) S
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7. Important Results

. sin(sin’lx): X . cos(cos‘lx):x . tan(tan‘lx):x

« sin"}(sinB) =p where P liesin principal range. e.g. Qn_lgﬁn%[B:% whereas SN lBSIn H¢

e Sin(-x)=-sin"'x e cosH(-x) =T—cos ' x o tan”!(-x) =-tan"'x

e COSeC™(—X) = —cosec™ X e SeCH(—X) =TT—sec™t X e cot™(—x) =Tr—cot ™ x
=] = — ) ) :

o tan'x +tan"'y =tan E if xy<1

=m+tan™ X_;i'/% i xy>1

e tanx—tan'y =tan™ X_yE

+Xy
e SiNYx=costv1- x? o costx =sinty1- x2
2 O
e sinix=tan i 2 e costx =tan™ 1-x e
—y?2 X &%o
1-x %@
Ay a1l . Ty = 11 @Q’ . R |
e cottx=tant= SeC X =cos & cosectx =sint=
X D X
S
e sinx+costx =1 . CO @E\Bsec tx = e tan'x+cottx =—
2 A :
Q
Ao 1 2X <1 @K& . L 2x B L1-x 5
o® "X - X
N\
e sin?x+sn?y=s ’;«/1 y? +y1-x* g, —gsgn‘lx—sin'lysg
e sin'x-sinty=sn" \/1 y2 —yW1-x21, —T esn?tx-sntv< ™
4 RS
. COS_lX+003_ly=003_l§<y—\11—><2 1—y25, 0<cos™'x+cos'y<nm
. COS_lX‘003_1V=C03_1§<Y+V1—X2 1—y25, O<cos'x-costy<n
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MATHEMATICS Notes & Key Point

HEIGHTS AND DISTANCES Chapter-3

1. Introduction
o Let 'O’ bethe observer'seyeand OX be the horizontal line through O .

& P
Or‘g\g\(\
@
« Iftheobject P is ata higher level than O, then angle POX (=) iscalled the angle of elevation . e
e a
Horizontal line
« Ifthe object P isatalowerlevelthan O, thenangle POX is called the angle of depression. 0 ngizontal line » X
(/}7@0
F S
' O,
&
2. Some results that will be useful in solving problems ®@§
Inatriangle ABC, @K@:@ A
N\
2 2 2 ®2
 If AD is median, then AB?+AC? =2 (AD2¥\BD?)
W& b
@@@@
A
Q¥
* If AD isthea@@ﬁ%ectorof OBAC .then o /A2 AR\
BD _AB_c
DC AC b 0
B D C

« [faline is perpendicular to a plane, then itis perpendicular to every line lyingin that plane .
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MATHEMATICS Notes & Key Point

SEQUENCE AND PROGRESSIONS Chapter-4

1. Arithmetic Progression (AP)

Inan Arithmetic Progression (AP), the consecutive terms increase/decrease by a fixed quantity.

n"tem, T =a+(n-1)d where, a=firstterm, d=commondifference, N = number ofterms

Sumof n tems, S, = g(a"‘ f) = 2[2&+ (I’l - 1)d] where, ¢ =lastterm

Sum of first and last terms of an AP is equal to the sum of two terms which are equidistant from the first and the last
terms.

AM betweentwonumbers aand b, A =a-_2b

n AMs betweentwo numbers a and b denoted by A A, A,............ A, forman AP given by
aALAALLLAD

+b
The sumof N AM 'sbetween a and bisequalto n E‘% @z nA

OO\Q
ata,+.. %OQ’
Arithmetic meanof N positive numbers @ ,a, ,a;...a, is A =—2§;
ncS

If a,b,carein AP, then ak, bk, ck are(:a

abc \\ _

T \@ alsoin AP

k k k &Qﬂ,

azk, b1 Kk, c@ arealsoin AP
For solving problems, 3 termsin AP are%&@@s a- daa-d

4 termsin taken as a- d,a- d,a- d,a- A

Common difference when ge @rm is given, d=T,-T.4

n™ termwhen gener@@n of n temsisgiven, T,=S,-S,;

Geometric Progression (G P)

In a Geometric Progression (GP), the consecutive terms increase / decrease by a fixed ratio.

n" term, T, zar? where, a =firstterm, I =commonratio, N = number of terms
arr"-1 _a@-r")
Sumof n tems, S, = =
! " r-1 1-r
e a
If ]r]<1,the sumofinfinite terms, S, :1—
- r

Product of first and last terms of a GP is equal to the product of two terms which are equidistant from the first and the last
terms.

GM betweentwo numbers aand b , G= @
n GMs betweennumbers a and bdenotedby G ,G,,G;,,...... G
aG ,G,.G;,...... G,.b

forma GP given by

n

The productof GM's between aand bisequal to (\/a_b)un = (@b V2
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* Geometricmeanof n positive numbers & ,a,,...a, is G= (@.a,..a,)"
e |f a,b,carein GP, then ak, bk, ck arealsoin GP (k #0)
abc
_1_1_! i GP
KKK arealsoin (k #0)
. a
* Forsolving problems, 3 terms are taken as ar,a,?
4 terms are taken as ar ,ar, % %
r
° If 8.,8,,...... a, isa GP. withcommonratio r , then

loga,logay,,.....loga, isan AP. with common difference equalto logr

3. Harmonic Progression (HP)

* InaHarmonic Progression (H P), the reciprocals of two consecutive terms increase /decrease by a fixed quantity.

o R TS
e 8,8,8,~—————- a, aresaidtobein HP  if —,—,—,—~€&2~=———— arein AP
a aq 33@?&% a,
&b
1 1 1 1
o ' === O
If H is HM of a and b, then - H H b o@g@’ﬁ
N
A
4. RelationamongA,G,H @&QQ
e |f @ and b are two numbers, then @
©
a-b @_ _ b
-2k, Joiya, M=
2 @@ a-b
« AH=G? Q\Q
e G isGeometri@@nof Aand H
« A>G>H
5. Summation of Natural Numbers
The following identities hold good forall NOIN .
© SN=1+42+43+-————————— nzﬂﬁg—:Q
R e LR R P ——— zzn(n'lé(zn'l)
th(n+1) f

D L R L n*=%n’=
2 2=

o If n" termisgivenby T, =an®+bn®+cn+d,

then the sum of N termsis given by

S,=2T,=% @n’ +bn*+cn+d)=axn® +bzn® + <Zn+ dx1

_aEn(n2+1)ﬁ + bn(n+2(2n +1) + cn(r;+1) +dn
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6. Arithmetico - Geometric Series

« This series is a combination of AP and GP inthemanner a @+ d)r,@+ 2d)r*,@+ 3d)r3,.......cco.......
(where, a =firstterm, d =common difference, r = common ratio)
o n" term, T =[a+(n-1d]r™*

s - 2 | dr@-r") [a+(n-2d]r"
"o@-r) @-r)? @-r)

e Sumof N terms,

* If |r|<1,thenthe sum of infinite terms, S, = a dr

—_—t— if ri<i
T o1-r @-r)? I

7. Method of difference in summation of series

* If n"™ term of a series can be written as t,=f(n)-f(n+1),
then, S, =t +t,+...1

n

=[f@- f)]- [fQ)- f@)]- [fQ)- f(@)]- ...[f(n)- f(n- 1]

=f@®-f(n-1
« e.g. consider the series 1 + 1 + 1 t-————- 1 o\Q
12 23 34 n.(n+1) ©
1 1 1 Xx@f@o
Here, t,=——— where, f(n)== 6@@
n n-1 n é@f
N
1 1 1 1 1.0V 1 _ n
os,=B-1E-E-1HH -2 B @%\- -
[1 20 2 3[ (3 4 [n r@ﬂ n+l n+1
W\
8. Summation of Trigonometric Series K&®®
If & ,a,,....a,arein AP with mmmo@ence 'd', then
O

@®®® sinw&in nZdH
. sina, +sina, +..\4sina = — U O 020

sin%@

« COS, +COSA, +.....+ COSA =
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QUADRATIC EQUATIONS AND INEQUATIONS Chapter-5
1. Standard Form
A quadratic equation in standard formis  ax? - bx- ¢=0 where, ab,cR and a#0
—h+h? —
* Roots of the equation are givenby a,3 = W
* Sum ofthe roots, a-pB=-
Product oftheroots, O} = c/a
* Theequation ax?- bx- c=0 canbeexpressedas ax’ +bx+c=a(x —a) (x -
C ax+bx+c=a[x’-(a+P)x+ap]=ax’ —a(a +P)x +aa B
Equating coeff. of X and constant terms on both sides, wehave b=-a(a- ) and c=aaf
[ a-B=-b/a and af=cl/a
c _b?-4ac
* Differenceofroots, |0 =B |=+/ (0 +B) - B——g 4=="=__
a [ a %
N
"
2. Nature of Roots %@&%"
e D=b?- 4c is called the discriminant. @:@@
e If D>0, roots are real and unequal \ @
D=0, roots are real and equal \@Q
D<O0, roots are complex and UK@
« |f the roots are complex, they aIways oc onjugate pairs.
3. Graphs of Quardratic PoIvnoml &&Q
Let f(x)=ax® +bx+c, be a quadratic polynomial.
* Shape: The shap @@adratlc polynomial is always a parabola.
. \
¢ Opening: , parabola opens upwards.
If 3 < 0, parabola opens downwards.
* Intersection with X-axis
Condition D=0 D=0 D<0
Result parabolaintersects X -axis parabola touches X -axis parabola does not
attwo distinct points intersect X -axis
Graph \a >0/ D=0 D<0
S la<0\ X —axis /\ X —axis X —axis
a<o0 a<0

e Maximum and

Minimum values of f (X)

V s called the vertex of parabola.

b -D
The coordinates of \/ are B_— H

022" 4a

e [fa>0 and D <0, parabola opens upwards and does not intersect X -axis.

If a<0and D <0, parabola opens downwards and does not intersect X -axis.

Hence, f (x) > Oforall real X.

Hence, f (x) < Oforall real X.
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10.

Roots of a cubic equation

If o,B,y aretherootsof ax®- bx®- cx- d=0,
then, o-B-y=-Dbla, aR- ay- By=cl/a, aBy=-d/a

Condition for Common Roots

Let there be two quadratic equations ax®> +bx+c=0 and dx*+ex+f =0
« |f both roots are common, the two equations must essentially be the same. Hence, —=—=—

* If only one root is common, and the commonrootisa , then a0®- ba- ¢c=0 and da®- ea- f =0

2 -a _ 1

a —
bf- ce af-cd ae- bd

Solving the two equations by Cramer's rule, we get

Hence, o= bf - ce_cd- af or  (cd—af)? =(bf - ce) @e—bd) whichisthe condition for one common root.

cd- af ae- bd

Roots when sum of coefficients is zero

* If the sum of coefficients of a polynomial equation f (X) =0 is zerothen 1 is aroot of the equation f (x) =0

¢ Intheequation ax®- bx- ¢=0, if a-b-c=0, thentherootsare 1 an@/a
and if a- b- ¢c=0, thentherootsare -1 and - c/a.

°°
Condition for roots in a given ratio @
If the roots of the equation ax” - bx- c=0 areintherato m:n, @@% roots can be takenas mr and nr
Then, mr- nr=- b/a and mrxnr= c/a\\QQ
-b c ° O f
S— and r? =—'\\\Q\§§§’Q C -3 b O= ¢
a(m+n) a@@ am+n)g  mna

[ b?’mn=agm+n)? whichis the g%bn if the roots of the equation areina givenratio m: n

Equation whose both roots he%@ fixed pattern
If a, B areroots of a@@? c=0, then

« theequationwhoserootsare -, - B is  a(-x)?+b(-x)+c=0

o a4 oB B c=0
X (Xad

1
« the equation whose roots are 9

R~

o theequationwhoserootsare ~ ka and k3 is aBﬁg +b % H+ c=0
kO g
o theequationwhoserootsare o - k and B- k is  a(x-k)>+b(x-k)+c=0

Remainder Theorem

If a polynomial f (x) isdividedby X - d, the remainder obtainedis f (o)

Factor Theorem

Apolynomial f(x) isdivisibleby x- o if f(a)=0

If f(a)=0 and f'(a)=0, then (X—0a)? isthefactorof f(x)=0 and a isknown as repeated rootof f(x)=0.

Aso, f(x)=ax’+bx+c=a(x-a)®  where, a=-b/2a
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11. Conditions for location of roots
Let f(x)=ax’*+bx+c where, a>0. Then,the conditions for various requirements of the roots are given in the table below.
Requirement Graph Conditions
2 b
both roots a,B of f(x) =0 \ b®-4acz0, f(d)>0, -—>d
\o B R 2
to be greater than a specified \/ o
number d b
x=d| *T 2a
both roots a,B of f(x) =0 \ / b? - 4ac= 0, f(d)>0, —£<d
o B X 2
to be less than a specified number d X-axis
b
X = —_—
2a X=d )
o =
o
N
number d to lie between the roots @:@Q’ f(d)<0
o and of f(x) =0 Aé’ <
\ 7z
X-axis
B
exactly one root of f (x) =0 to&@@ ‘@ f(d).fe)<0
e
intheinterval (d,e) \@4@ d 5
@@ f(d) ¢ X-axis
@@
bothroots o and B of f(x) =0 b? - 4ac=0, f(p)>0, f(q)>0,
o B b
confined between numbers p and g S p<-—<(q
p q i 2
X-axis
b
X=——
2a
12. Descarte’s rule of signs

The maximum number of positive real roots of a polynomial f (x) is the number of changes of signsin f (x) and the maximum number

of negative real roots of f (x) is the number of changes of signsin f (- x) .
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13. Polynomial and Algebraic Inequations
* Here, we solve the inequations of the type f(x)<0, f(x): 0, f(x)>0, f(x)=0, P(x)Q(x): 0,
PX) Lo PX)
Q(x) Q(x)
« Tosolve the above inequations, we follow the following steps also known as sign method.
(1) Factorise P(x) and Q(x) into linear factors

Make coefficientof x positive inall factors

Plot the critical points ona numberline n critical points will divide the numberlinein n - 1 regions.

In the rightmost region, the expression bears positive sign and in other regions, the expression bears alternate negative and
positive signs.

(5) The region with appropriate sign matching with the expression is the desired domain.

(x 1) (x —3x+2)

<0, etc. where, f(x), P(x) and Q(x) are polynomialsin X .

)
(2)
(3)
(4)

Example: Solve for x in

- Ix- 12

Step- 1: Factorise expression into linear factors (- Dx- Dix- 2) =

-1: xpression into li x-3@-x)
Step-2: Make coefficientof x positive in all factors O (x- D (x> Dix- 2) >0

(x=3)(x—-4)
Step-3: Plot critical points, i.e, - 1,1,2,3,4, onanumberline 5(@@ T, T
1@@ 2 3 4

Step-4: Assign + ve and -ve values to the regions. @:@

Step-5: Since, the expression atstep 2= 0, the desired domain is %@@% 11U [23) U (4,«)

A

14. Laws of inequality @\,&Q
* ff a>b, then a- ¢c>
B s o

> be provided c=0

\@4@ c<bc provided c<0

e f a*>a’, @ X>y provided a>1
@Q X<y provided ~ O<a<1

* f log,x>log,y, then X>y provided a>1
X<y provided O<ax<l

e a?+b%+c® = ab+bc+ac

e f x>0, then x+122
X
1
x <0, then X+—=<-2
X
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