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Sets, inequalities and logarithms

6 concepts 6 worked examples 12 practice questions
B8 Y& JAYRUMY B gel [y 3aTexul IRE 37T T

Learning targets / i & @ga

* Describe sets and count overlapping groups.
* Solve inequalities without losing domain restrictions.

* Use exponential and logarithmic models.

Before you start: Arithmetic, factorisation and integer powers.

Concept map & question links / sfauRom g

Concept Learn + explain / r@erRom Practice

c1 Start with the allowed values Q05

p.2 Ugel GRUTYT-85 Sife

c2 Represent and combine sets QO01, Q02, Q03
p.2 Ty 3R 3 Tfohary

Cc3 Count overlap once Q04

p.3 TSI Gt Y TuT

c4 Use a sign chart Q06, Q07

p.3 fRIg-aroft @ srafder

c5 Connect powers and logarithms Q08, Q10, Q12
p. 4 gTd 3R G

(o3) Respect monotonicity Q09, Q11

p. 4 ggd 3R ged e

Read C1-C6 — attempt Q01-Q12 — check solutions - complete the extension.

Ugat 3GYRUN g, fOhe foFT 81 G U & | TTeAclt 811 IR U & C-ahis ¥ Gafed UTS SIaRT g |

Green panels: key formulas and conditions. Amber panels: common errors. Each lesson has an English explanation, a Hindi
explanation and a worked example.
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LEARN e« g#Hs

Concepts 1 & 2
C1/ KEY CONCEPT
Start with the allowed values / ugat aRRyumur-al= Sir

A domain is the collection of inputs for which an expression is defined. Check denominators, even roots
and logarithms before manipulating an equation. An interval records a continuous set of real numbers:
round brackets exclude endpoints; square brackets include them. Infinity is never an included endpoint.

GRYTT-85 & chad & HH 3MTd § o R &oich URWING 8l 8% LT -Te! 8l Tohdl, T S 37ax &l A
SHUTTHh g1 81 Hehdl 3R TTYITUTeh Thl dch U-ITcHeh BI-T AT | IaTER0T H X = -3 8, AAfch x = 2 g1 I

1/f(x): f(x) = 0; Vf(x): f(x) = 0; loga f(x): f(x) > 0.

WORKED EXAMPLE 1 / get f3ar 3argeor
Find the domain of V(x + 3)/(x - 2).
Solution: The root requires x = -3. The denominator excludes 2. The domain is [-3, 2) U (2, «).

WATCH OUT: Cancelling a denominator does not restore an excluded input.

C2 / KEY CONCEPT

Represent and combine sets /| S=Id 3R 3! dieharg

A set lists distinct elements or describes them through a rule. Union collects elements in either set,
intersection keeps common elements, and A \ B keeps elements of A outside B. Complements depend on
an explicitly chosen universal set U. A subset can equal the original set; a proper subset cannot.

<Y H Ueh G ohl &1 IR g1 [ | Ju 7 341 Tl & Gt Ga& 3R Ui H Hiel 9 3Td &
R 9L fQU U ArdfAeh T & AT gial &1 337801 H ISl 988 3 3R 5 &

n(P(A)) =2"when n(A)=n; A\ B=A n B-.

WORKED EXAMPLE 2 / &< fofar Sarevor
Let U=1{1,2,3,4,5,6,7}, A={1,3,57}, B=1{2,3,5}. Find A n B and B-.

Solution: The common elements are {3,5}. Removing B from U gives B¢ = {1,4,6,7}.

WATCH OUT: Repeated entries do not increase the size of a set.
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LEARN e« g#Hs

Concepts 3 &4

C3 / KEY CONCEPT
Count overlap once / TTIT Tgi &l TOET

Adding the sizes of two sets counts their intersection twice. Subtract that overlap once. For three sets,
subtract all pairwise overlaps and then restore the triple overlap. A Venn diagram works best when the
innermost region is filled first.

3l gl ! G Siig IR 9IS 9 & aR iR 91d €, 39l 3% o IR gerd | 3STexX0T # hA-T-%H T
fawa gga aret 25 + 23 - 14 =34 §1 A 42 F § AW 8 s +ff vy 781 ugd|

n(A u B) =n(A) + n(B) - n(A n B).

WORKED EXAMPLE 3 / g<t faar Sergeor
Of 42 learners, 25 study algebra, 23 study geometry and 14 study both. How many study neither?

Solution: At least one subject: 25 + 23 - 14 = 34. Neither: 42 - 34 = 8. Algebra only is 11 and geometry only is
9.

WATCH OUT: “Either” may mean inclusive or exclusive; read the wording.

C4 /| KEY CONCEPT

Use a sign chart / Rig-arft @ srafaer

Move all terms to one side and factor. Mark numerator zeros and denominator zeros on the number line.
Test one point in each interval. Include numerator zeros for a non-strict inequality, but always exclude
denominator zeros. An even-multiplicity factor does not change sign at its zero.

LI IR dTet 3R &R 1 Y T dTel A HAT-3ET W feld | gR SicRiet | Rig ST | 3aT8R01 # -2 WR &sieh
SURAINT 8§, STdfch 4 TR [ &1 TAMAIT -2 i geTd 3R = g1 & 4 ol AiAd Al

A product is positive when it has an even number of negative factors.

WORKED EXAMPLE 4 / get fa Sareror
Solve (x -4)/(x +2) = 0.

Solution: The critical values are -2 and 4. The signs on the three intervals are +, -, +. Include 4, exclude -2: (-
®,-2) U [4, ).

WATCH OUT: Do not multiply an inequality by an expression of unknown sign.

BILINGUAL CONCEPT EDITION * English + &= 3/9



MAAS / CLASS 11 MATHEMATICS Fundamentals of Mathematics |

LEARN e« g#Hs

Concepts 5 & 6

C5 / KEY CONCEPT
Connect powers and logarithms / aT1a 3fR &ToTh

A logarithm asks which exponent produces a positive number. A valid real base is positive and different
from 1. Products inside a logarithm become sums, while quotients become differences. These rules apply
only when the relevant arguments are positive.

STETUTeh 39 ©Td bl JIdTdT & oI TR SMTYR vt 33T ¥ dch AT &1 Uget dohl chl YT Y& | IGTET H X > 1
SRR g1 S8 ot TUH H FGe+ R x2 - 1 = 9 AedT §; g9feig ohaet V10 AT &1

loga b =c & a<=b; loga(MN) = loga M + loga N.

WORKED EXAMPLE 5 / gt f3Far 3argwor
Solve logs(x - 1) + logs(x + 1) = 2.

Solution: The original domain is x > 1. Combining logs gives x2 - 1 =9, so x = =v10. Only V10 satisfies the
domain.

WATCH OUT: log(M + N) is generally not log M + log N.

C6 /| KEY CONCEPT
Respect monotonicity / ed 3R ged e

Exponential and logarithmic functions with base greater than 1 increase. With base between 0 and 1, they
decrease. Comparing outputs therefore preserves order in the first case and reverses it in the second.
Solve the resulting algebraic inequality and intersect with the original domain.

STYR 1 T F&T 81 At T FedT g1 MR 0 3R 1 & 19 g1 at Ig gear & 3fiR AT &l 32 sgadt 8|
R A X > 1dUX-1 <43 MY, 3T 1 <x < 538l

logaM=InM/Ina;for0<a<1,logaM>logaN e M<N.

WORKED EXAMPLE 6 / gt f3war 3arawor
Solve Iog1/2(x -1) = -2.

Solution: Require x > 1. Since the base is below 1, x - 1 = (1/2)~2 = 4. Combining conditions gives 1 < x < 5.

WATCH OUT: The argument must remain positive even after reversing the inequality.
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Practice A

Show your method. Concept codes point to the relevant lesson. Solutions begin on page 7.

haet IR g1, fafe off fod | srasaendr g at deifeid C-ahis arelr urs & |
QO01-.c2

List{n2:n=0,1,2,3,4}.

{nz:n=0,1,2,3,4} 3 gt wu # fafEy)

Q02 .c2
How many subsets and proper subsets does a 5-element set have?

Ufa 951 It 99 & ol STTgad IR 3fd Suegead fhd= &2

Q03 .c2
U=1{1,.,9} A={2,4,6,8}, B=1{3,6,9}. Find (A u B).

U={1,..9} A={2,4,6,8}, B=1{3,6,9} & feiq (A U B)c 3ITd hIfSqI

Q04 -c3

Fundamentals of Mathematics |

In a class of 50, 28 like chess, 26 like coding and 12 like both. Find the number liking neither.
50 faenfefat # 28 hl 2ra<st, 26 ol HIfST 3R 12 Y T uig g1 fohal ol 30 & hls udiq 8l 872

QO05 . c1
Find the domain of V(7 - x)/(x + 1).

V(7 - X)/(x + 1) o1 aRATwT-&= 71 HifSg

Q06 - c4
Solve (x - 1)(x - 6) < 0.

(x - 1)(x - 6) < 0 g1 HfSTI
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PRACTISE * 3119 &3

Practice B

Show your method. Concept codes point to the relevant lesson. Solutions begin on page 7.

had 3R Tel, fafer oft T | sraszenrdar g at deifea C-epis arer uts 2d|

Q07 - ca
Solve (x +3)/(x-2) = 0.

(x +3)/(x - 2) = 0 g1 hifSw|

Q08 - c5
Evaluate logz2 32 + logs(1/27).

logz 32 + logs(1/27) 1 A4 ATd HifIg]

Q09 . ce
Solve 57(2x - 1) = 125.

5A(2x - 1) = 125 # x 710 HIfST|

Q10-cs5
Solve logz(x - 2) + logz(x + 2) = 5.

loga(x - 2) + logz(x + 2) = 5 g1 HifST|

Q11 -ce6
Solve Iog1/3(x +2)<-1.

|og1/3(x +2) < -1 g hIfST|

Q12-.c5
Solve (logz x)2 - 5logz x + 6 = 0.

(logz x)2 - 510Gz x + 6 = 0 g hIfSQ|
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CHECK ¢ ga wiftd

Solutions A

Compare the method as well as the final answer. For Hindi concept explanations, use the C-code.

IR & g1 deient oft ey | fES) & ad gws™ & fv gefdq sauron ug|

Q01 / C2 « Represent and combine sets
{0,1,4,9,16}; square each permitted n.
w UM nwraf a1 {0,1,4,9,16} Aadr &1

Q02 / C2 * Represent and combine sets

32 subsets; 31 proper subsets. Use 25, then remove the set itself.

Pl SUTHTIY 25 = 32 §| W G g R 31 I SuTg=ad &

Q03 / C2 * Represent and combine sets
A u B=1{2,3,4,6,8,9}; complement = {1,5,7}.
g {2,3,4,6,8,9} amd €1 U & sd 95& {1,5,7} &1

Q04 / C3 * Count overlap once
Union =28 + 26 - 12 = 42; neither = 8.
HH-T-hH Uch UUG e dTel 28 + 26 - 12 =42 1 A9 8 B

Q05 / C1 « Start with the allowed values
x < 7andx # -1, giving (-»,-1) u (-1,7].
T &y x < 7 3R gk falg x = -1 F1f8Q1 SR (-,-1) U (-1,7] 81

Q06 / C4 * Use a sign chart

1 < x < 6; the factors have opposite signs between their roots.

34T quEst & g 1 8k 6 & i fawdia g1 37 (1,6) 81

Correct? Explain why the method works. Incorrect? Mark the first step that changed the answer.

gl 89 TR hRUT GHSY | TTeAd 811 UR Uget! TTeTd [ehal UgdT SR IR 8l he |
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CHECK ¢ ga wiftd

Solutions B

Compare the method as well as the final answer. For Hindi concept explanations, use the C-code.

IR & g1 deient oft ey | fES) & ad gws™ & fv gefdq sauron ug|

Q07 / C4 + Use a sign chart

[-3,2). Include the numerator zero; exclude the pole.

Rg-aroft @ 3<% [-3,2) 81 -3 nfAe 3R &3 &1 [T 2 SeX &

Q08 / C5 ¢ Connect powers and logarithms
5+(-3)=2.
Ugell oTEAT0Teh 5 3R qRT -3 81 N1 2 8

Q09 / C6 * Respect monotonicity
2x-1=3,hence x=2.
125=533@A TR 2x -1 =3, A x =2 &l

Q10 / C5 ¢ Connect powers and logarithms
X > 2; x2 -4 =32 gives x = 6 after rejecting -6.

T d X > 2 81 0 e R x2 - 4 = 32 fAd1 81 £6 H hadl 6 wieprd 8l

Q11 / C6 * Respect monotonicity

X + 2 > 3 because the base is below 1; x > 1.

3R 1 I BleT 8, safei M agadi 81 x + 2 >3 T x> 1 DA 81

Q12 / C5 « Connect powers and logarithms
Putt=logz2x. Then (t-2)(t-3)=0,sox=4or8.
t=logz x @AW (t-2)(t-3) =028l safcg x =4 AT 8 g

Correct? Explain why the method works. Incorrect? Mark the first step that changed the answer.

gl 89 TR hRUT GHSY | TTeAd 811 UR Ugett TTeTd [ehal UgdT SR IR 8l he |
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CONNECT ¢« §dy g

Visual review & extension

Algebra Geometry

11 14 9

C3:42 learners = 11 algebra only + 14 both + 9 geometry only + 8 neither.

Three-set counting

For three finite sets, use nN(AUB U C)=n(A) +n(B) +n(C)-n(AnB)-n(BnC)-n(CnA)+n(AnBn Q).
The pairwise counts include the triple intersection.

Variable bases

Inlogx A, also impose x >0 and x # 1. If solving an inequality, split the base into 0 <x <1 and x> 1
before comparing arguments.

Challenge

Solve logz(x - 1) = logz(7 - x). The domain is 1 < x < 7. Increasing logs give x - 1 = 7 - X, so the answer is
(1.4].

I+ Tt | oot Sigier ufdwe gere fagsT ufdws arme Siis | @R SR | x > 0 3R x = 1 &t ord oft
IfRY | AT H G dh €T W& & d1g X < 4 ferdr g; sifdw 3= (1,4] 1

Can you explain why a denominator zero stays excluded even after factor cancellation?

AT MY 73T TG <hl 2Tl 3R Teh FTHTI TTeTcll 31U STea] H GHSI Tehd 872
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