Basic Mathematics: Section 8

Logarithm
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Practice: Find the value

1. log,4
2. logz 27

. log, 16

1
: |Og2 4

. log1 8
2

: |Og10 100

. logg 1

. logqo 1




Example 17 Example 18




Some Common Logarithm Results

Result 1 : Result 2 | [L Result 3

log L= 0
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Restriction of Logarithmic Function (Domain)

JE()L): 'og@ﬂ@

) B >0
i) @ >0
)@ #|

L ———

)




Result 4. Base and Argument are Equal

log,a=1 (where a>0,a# 1)

In exponential form, this is equivalent to a' = a.




Result 5: Power Rule for Argument Result 6: Power Rule for Base
)Og mj=n.14

aloga(m”) = n-log, m

1
log.s m = — log_, m
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Result 7: Product Rule Result 8: Quotient Rule

n

Ioga m ;Ioga n = Ioga(lﬂ_l_?) |()ga m — Ioga n — |Oga (E>




Result 9: Base Change Theorem




Result 10: Reciprocal Property




Result 11:




Example 1

Find the value of:




Example 2

Find the value of:

l0g,(logs(logas 625))




Example 3

If log,(log,(logs x)) = 0 = log,(logs(logs, v)), then find x + .
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Example 4

Find the value of:




Example 5

Find the value of:

logtan1° + logtan 2° + logtan3° + - - - + log tan 89°




Example 6

Find the value of:

logtan1® - logtan2° - logtan3° - - - log tan 89°




Example 7

Find the value of:




Example 8

Find the value of:




Example 9

Solve for x in the equation:




Example 10

Find the value of n that satisfies the equation:

log, 3 - logz 4 - logy 5+ - - log,(n+ 1) = 10




Example 11

Find the value of the expression:
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Example 12
It P = 2026!, find the value of N where:
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Result 12: Base-Argument Interchange Property

alogc b _ blogc a




Example 13

Find the value of:




Example 14

Find x in the equation:
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Basic Mathematics: Section 8 (Part-02)

Logarithmic Equation
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Example 1

Solve the equation:

2_
A~ 3n-4=0



Example 2

Solve for x:




Example 3

Solve for x:




Example 4

Solve for x:

log,(2° — 1) 4+ log-(2° —7) =1
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Example 5

Solve for x:

log, 14 =1+ logy(x — 1)




Example 6

Solve for x:




Example 7

Solve for x: .[
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Example 8

Solve for x:




If the solution of the equation——> Fi/)d value d’f Ko

log.. x(cOt x) + 4 log.,  (tanx) =1, x €& (O, g)

where a, 0 are integers, then o + 3 is equal to:
(B) 5 (C) 6 (D) 4
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The number of solution(s) of log,(x — 1) = log,(x — 3) is:
(A) 3




Find the number of solutions of the equation, for
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The sum of the roots of the equation,

X,‘l‘%jh# - x+1—2logy(34+2%)+ 2log,(10 —277) = 0,<

IS:
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If for x € (0, %), loggsinx + log;gcos x = —1 and
log1o(sin x + cos x) = %(logyg n — 1),(n > 0/ then the value of n is equal to:

(B) 12




The product of all positive real values of x satistying the equation
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Find the value of the expression:




Let a=3v/2 and b = 51/%\/6' If x,y € R are such that

3x + 2y = log,(18)

then 4x 4 by is equal to




Result 12

Result 13
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If o, 5 are the roots of the equation

X —(5+3>“§ ><\—})x+3(3('/0%f4_}8543 ~1)=0

then the equation, whose roots are@an )

(A) 3x2 —20x — 12 =0 (B)3X—1OX—4:0
(C) 3x* —10x +2 =10 (D) 3x? —20x +16 =0




Basic Mathematics: Section 8 (Part-03)

Logarithmic Inequality
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Graphs of Logarithmic Functions

Case 1: Base Case 2: 7N\

Example: y = log, x Example: y = log; /5 x

» Domain: (0,00) ; Range: (—o0, 00) » Domain: (0,00); Range: (—oo, c0)
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Graphs of Exponential Functions  F(x)

Case 1: Base a > 1
Example:(y = 2% Example: y = (1/2)* D

» Domain: (—oo, >0); Range: (0, co) » Domain: (—oo,o0); Range: (0, oo)




The function is increasing so, The function is decreasing so,

log,x > log,y <= x>y log,x > log,y < x <y

Example Example




Example: 1

Solve the inequality:

5+€§>~L Find domain ep-A
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Example: 2

Solve the inequality:

logg(x? —4x +3) < 1

A= 4x+3 »O I _ 1
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Example: 3

Solve the inequality:

og, /4(I0g4(x* — 5)) > 0

- g8 K ¢ x-S < ¢
(< b=Sl>o 1=y <0




VAR, C LT ! =

Let the domains of the functions f(x) = log, logs log-(8 — |og2(x + 4x + 5)) and

g(x) =sin™! (7X+1O) be (v, B) and [, 8], respectively. Then o? + 52 + 4% + 8% s

equal to : (g) («)) + (/;) .}(/l) _O
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6)’0]3') Domam I(M'l)()( H) > 0

Example: 5 (Variable Base) Y- N- Ly SO

Solve the inequality:
log, (x° — x* —2x) < 3
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(Variable Base)

The number of integral solutions x of Iog(XJr ) (
(A) 7




Basic Mathematics: Section 9

Irrational Equation & Inequality
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Example: 1

Solve the irrational inequality:




Example: 2

Solve the irrational inequality:

x2+4x —5 > x—3

Caxe? A-3>0 (o I #3589
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Solution: Example 2

The inequality is vx2 +4x —5 > x — 3.
Step 1: Find the Domain

x> +4x —5>0
(x+5)(x—1)>0

This gives the domain x € (—o0, —5] U [1,00). (Equation 1)



Step 2: Consider cases for (x — 3)

Case : x—3>0 = x >3 Case l: x—3 <0 = x<3
Both sides are non-negative. We can The LHS is non-negative and the RHS is
square both sides: negative.
, , The inequality is always true.
X“+4x —5> (x — 3) The solution is all x such that x < 3.
x2 +4x —5 > x> —6x+9 (Equation 3)
10x > 14
x>14

T he solution for this case is the
intersection of x > 3 and x > 1.4, which is
x € [3,00). (Equation 2)



Step 3: Combine Solutions

Union of Case | and Case |l:

Intersection with Domain:

The final solution is:
(—OO, _5] U [17 OO)



Example: 3 Ans:x € (4, 6]

Solve the irrational inequality:

0> +v6—x

T ,
Treredin with domain

4>
3-l¢ >0 and 6 A=0



Example: 4

Solve the irrational equation:

V2x =3 +vix+1=4

e B
Qn—-—B)T @H/) r J21-3 4t = 6

szzn 3 {4n+> (6 éxw;)
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Solution: Example 4

The equation is v/2x — 3 + v/4x + 1 = 4.
Step 1: Find the Domain
2x—32>20 — x> %

I4x+1 >0 —= XE—%

The intersection gives the domain: x & [%, 00).



Step 2: Solve the Equation

Isolate one of the square roots:

Vidx +1=4—+/2x -3

Square both sides: /
4x +1 = (4 — v/2x — 3)°
4x+1_C} ;éZX—3—|— 2x — 3

X — 6= —42x —
Square both sides again: \ \
(—4v/2x — 3)3

x° —12x + 36 = 16(2X — 3)
x°2 — 44x + 84 = 0
(x —2)(x —42) =0

The potential solutions are x = 2 and x = 42.



Step 3: Check Solutions with Domain or Directly Put and Check

The domain is [%,oo). Both x = 2 and x = 42 are in the domain.

@satisfies this condition.

@ioes not satisfy this condition.
The only valid solution i



