A8. Simple Logarithmic Equations

Solve the following equations

A8.1 log (49) =2

X? =49
X=7o0rx=-—7

X cannot be negative
X=17

A8.2 logx (64) =2

log « (16) = 2

log x (8) =3

e X=32

A8.10 logs(x)=2=0
e logs (X)(=2
o 52=x
o X=25

A8.13 logs(2x—1)=2
o 2x—-1=3?
e 2x—-1=9
e 2x=10
e X=5

A8.16 logs(2n—-1)=1
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A8. Simple Logarithmic Equations. Solutions

Solve the following equations

A8.1 logx(49) =2 A8.2 logy (64) =2 A8.3 logx(16) =2
o X°=149 o X°=64 o X°=16
e X=70rx=—7 e X=80rx=-8 e xX=4orx=-4
e X cannot be negative e X cannot be negative e X cannot be negative
o X=17 e X=8 o X=4
A8.4 logx(8) =3 A8.5 logx(64) =3 A8.6log«(32) =5
o X3=8 o x*=64 o x> =32
.X:?{/§:2 .X:W:L} .X:r(’/-S_ZZZ
A8.7 log2(X)=5 A8.8 10gs\(X) =2 A89 log7(x)=0
o 2°=X o\ 52 =X o 79=x
o Xx=232 o X=25 e x=1
A8.10 logs(xy—=2=0 | |[A8.1L.Mogs(x) —4=0 |A8.12 log(x)+1=0
e logs(x) =2 e logs(x)=14 e logo(x)=-1
o 52=X o 3*=x o 21 =x
e X=25 e x=281 e x=05
A8.13 logs(2x—1)=2 |A8.14 logs(3x—1)=3 |A8.15 log7(5m+4)=2
e 2Xx—1=3 e 3x-1=5° e M+ 4=72
e 2x—1=9 e 3x—1=125 e bm+4=49
e 2x=10 e 3Xx=126 e 5m=45
e XxX=5 o X=142 e mMm=9
A8.16 logs(2n—-1)=1 |A8.17 log,(5n+2)=—-1 |A8.18 log,(by +1)=-3
e 2n-1=5! e 5n+2=2"1 e Sy+1=2"3
e 2n-1=5 e 5n+2=05 e by+1=0.125
e 2n=06 e 5n=-15 e 5y=-0.875
e N=3 e Nn=-0.3 e y=-0.175
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M7. Solving Logarithmic Equations

Solve the problems below.

M7.1 Find the value of log,15
Let log,15 = x

2*=15

log[2*] = log15

xlog2 = log15

log15
.x:Og

log2

M7.2 Find the value of logs25

M7.3 Find the value of logs35

M7.5 Solve: log,[x? +2x —8]\= 2
o x?+ 2x\-H8=x?
o x>+ 2x—8—x?%=
e 2x—8=0
e 2x=8,x=4

M/E7.7 log,[2x*>+x—6] =2

M/E7.8 log,[3x% —5x—12] =2

M/E7.10 log,[x*—4x +4] =1
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M7. Solving Logarithmic Equations. Solutions

Solve

the problems below.

M7.1

Find the value of log,15

M7.2 Find the value of logs25

o lLetlog,15 =x o lLetlogs25=x
e 2*X=15 e 3*¥=25
e log[2*] = log15 e log[3*] =log25
e xlog?2 =log15 o xlog3 =log25
__log15 __log25
C X= = 3.9069(4dp) C X= 5= 2.9299 (4dp)

M7.3

Find the value of logs35
Let logs35 = x

5*%=35
log[5*] = log35

xlog5 = log35

__log35
- log5

= 2.2091(4dp)

M7.4 Find the value of log:1[8]
2
e Letlogi[8] =x
2

HE
08 ()] < ot
 xlog G\) =10g8

log8
e x=—"9_=-3

_tog(3)

M7.5 Solve: log,[x? + 2x —8)\= 2

x? + 2x =8 = x*?

x% +2x “8—x%=0
2x —8 =10

2x = 8,x =4

M7.6 Solve: log,[x?+x—7] =2
x2+x—7=x?

[ )

o X°+x—-7—-x%=0
e x—7=0

o x=17

M/E7.7 log,[2x*+x—6] =2

2x2 +x—6 = x?
2x2+x—-6—x%2=0
x>+x—-6=0
x=2o0rx= -3

Cannot be negative, so x = 2

M/E7.8 log,[3x% —5x—12] =2
e 3x?—5x—12=x?
e 3x2—-5x—12—x%>=0
e 2x>—5x—12=0
e x=4o0orx= —1.5
Cannot be negative, so x = 4

M7.9

log,[2x* —5x + 6] =2
2x% —5x + 6 = x?
2x2 —5x+6—x2=0
x> —5x+6=0
x=2o0rx= 3
Both answers are valid

M/E7.10 log,[x*—4x +4] =1
e x>’ —4x+4=x

x*—4x+4—-x=0

x*—=5x+4=0

x=1lorx= 4

Base cannotbe 1,s0 x = 4
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E9. Using Quadratic Formula. Worksheet 3

Answer the questions below.

EQ.1 Find the expression in terms of q
for the sum of squares of the roots
of the equation 3x*> = 5x +q =0
e ax’+bx+c=0-
e a=3,b=-5c=gq
—b+Vb2-4ac _ 5+,/52-4x3xq

o x =
2a 2x3
X 5+.,/25-12q
[ ] =
6
2
5+,25-12q 2 5+,/25-12q
[ ] X4 = —’—) e [ [P S
1 6 1 6
2
5—/25-12q ) 5-./25-12q
o X, =——— 5 x5 ="+
2 6 2 6
2
o 2= 5242x5X,/25—12q +25-12q N
1= 36
o 2= 50+10,/25-12q —12q
1 36
2
o 2= 52-2x5x%,/25—12q +25—12q <
2 36
o xz _ 50-10,/25-12q —12q
2 362 ]
100<24q > 25-6
o xi+xZ= ~ — 9q
Q

EQ.2 Find the expression in terms of q
for the sum of squares of the roots
of the equation 5x* —4x +q =0

EQ.3 Find the expressioninterms of k
for the sum of squaresof the roots
of the equation 5x* —kx +1 =10

E9.4 Find the expression in terms of q
for the sum of cubes of the roots

of the equationx®> —4x+q =0

Hint: m3 + n3 = (m + n)(m? — mn + n?)
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E9. Using Quadratic Formula. Worksheet 3. Solutions

Answer the questions below.

EQ.1 Find the expression in terms of q
for the sum of squares of the roots
of the equation 3x*> = 5x +q =0

e ax’+bx+c=0-> a=3b=-5c=q
—-b+Vb2-4ac _ 5+,/52-4x3xq

2 _ 5%2+2x5x,/25-12q +25-12q R

* 1= 36
o XZ _ 50+10,/25-12q —12q

1 36
o xZ = 52-2x5x,/25-12q +25-12¢q R

2~ 36 ’
o XZZ _ 50-10,/25-12q —12q

36
100=24g 25=6q

o x+x7= =

36 9

o X =
2a 2X3
o x — 5+.,/25-12q
- 6
2
5+./25-12q 2 5+./25-12¢q
[ ] X1 =— 22X e [P S —
1 6 ) 1 6
2
5—-,/25-12 5—,/25-12
¢ S [

EQ.2 Find the expression in terms of q
for the sum of squares of the roots
of the equation 5x* —4x +q =0

e x’+bx+c=0-> a=b=—-4c=q
—b+tVbZ-4ac _ 4+.4%—4x5%xq

o x =
2a 2X5
x 4+./16-20q
[ ] =
10
2
4+,/16—20q 2 4+,/16-20q
[ ] X4 =— > X] = |—————
1 10 1 10
L 2
4-/16-20q 2 4-/16-20q
* T o T | T
2 3 VY. 7
A \2 +2x4%,/16-20q $16—20q R
N 160
o/ g2 = 32+816-20q —20q
A1 100
2
o\ x2 — 42 -2x4x.,/16—20q +16—20q R
2 100
o 12— 32-8,/16—-20q —20q
2 100
64—40q 16-10q
o x?+x2= =
100 25

E9.3 Find the expressionin terms of k
for the sum of squares of the roots
of the equation 5x*> —kx+1 =10

o ax’+bx+c=0->a=5b=-kc=1
—b+VbZ-4ac _ k+VkZ-4x5x1

e X =
2a 2X5
k+VkZ-20
T
12
k+VkZ-20 2 k+Vk2-20
° 1=, 2> X = |
10 10 |
12
k—Vk2-20 2 k—Vk2-20
e T BT
2 kZ+2xkxVk?-20 +k*-20
e Xi = -
1 100
5 2k%+2kVk2-20-20
e Xi =
1 100
5 2k%-2kVk2-20-20
o X5 =
2 100 ,
2 5 4k%-40 k?-10
& xi+x5;= =
1 2 100 25

E9.4 Find the expression in terms of q

for the sum of cubes of the roots

of the equationx®* —4x+q =0

Hint: m3 + n® = (m + n)(m? — mn + n?)
e Letmand nare the roots

e (x—m)(x—n)=0

.xz

—mx—nx+mn=20

e x2—(m+n)x+mn=20

e x’—4x+q=0,-

e m+n=4 and mn=q

e m3+n3=(m+n)(m?*—mn+n?

e m3+n3=(m+n)[(m+n)?—3mn]

o m3+n3=4(42-3q) =64—12q
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