Pure Mathematics Year 1/AS SolutionBank

Exponentials and logarithms 14F

1l a 2" =175 f 771 =23
log 2" =log 75 log 7" =log 23
xlog2=1log75 (2x—1)log 7 =log 23
10975 2xlog7—log7 =log 23
log 2 2xlog7 =log 23+log7
=6.23 (3s.) . log23+log7
2log7
b 3'=10 =131 (3sf)
log3* =1log10
xlog3=10910 g 11%*-2=65
‘= log10 log11>** = log 65
log3 (3x—2)logll=1log65
=2.10 (3sf) 3x_2o log 65
logll
c 5'=2 —1.740855
log5* =log 2 x=1.25 (3s.f)
xlog5=1log?2
log2 h 2 > =188
X= log5 log 2** =1log 88
0431 (3s.f) (3-2x)log 2 =log88
log, 88 =3-2x
d 4%* =100 3 —2Xx=16.45943
2xlog4 =1og100 2 a Lety=2"
2log4
—16693 f (y—l)(y—5)=0
=166 (3sf) Soy=lory=5
e 9X+5=50 Ify:1,2 :l,X:O
log 9**° = log 50 Ify=5,2"=5
(x+5)log9 = log50 log 2" =log5
xlog9+5log9 = log50 xlog2=log5
xlog9 = log50—5log9 « - 1095
_log50-5l0g9 log 2
X g9 x=2.32 (3s.f)
=-3.22 (3s.f) Sox=0o0rx=2.32
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2 b Lety=3"
y’-15y+44=0
(y-4)(y-11)=0
Soy=4ory=11
Ify=4,3=4
log3* =log4
xlog3=1log4
log4
x=1.26 (3s.f.)
Ify=11 3" =11
log3* =logll
xlog3=1logll
logll
= Io%S
x=2.18 (3sf)

Sox=1.260rx=2.18

Lety=5"
y?—6y—-7=0
(y+1)(y-7)=0
Soy=-lory=7
Ify =-1, 5 =—1. No Solution.
Ify=75=7
log5* =log7
xlog5=1log7
log7
x=121(3s.f)

Lety=3"
(3) +(3x3)-10=0
y>+3y-10=0
(y+5)(y-2)=0
Soy=-5o0ry=2
Ify =-5, 3* =-5. No Solution.
Ify=2,3=2
log3* =log 2
xlog3=1log2
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‘ log 2
log3
x=0.631 (3s.f)

Lety="7"
2
(7) +12=7"x7
Yy +12=7y
y?—7y+12=0
(y-3)(y-4)=0
Soy=3ory=4
Ify=37=3
xlog7=1log3
x—1og3
log7
x=0.565 (3s.f.)
Ify=4,7=4
xlog7=1log4
x=log4
log7

x=0.712 (3 s.f.)
Sox=0.5650rx=0.712

Lety=2"

Theny? +3y-4=0

So (y+4)(y-1)=0
Soy=—-4ory=1

2" =—4 has no solution.
Therefore 2 =1

So x =0 is the only solution.

Lety=3"

Then 3y> —26y-9=0
So (3y+1)(y-9)=0
Soy=—-1ory=9

3" =—1 has no solution.

Therefore 3* =9
So x = 2 is the only solution.
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2 h Lety=3
Then 12y* +17y-7=0
So (3y-1)(4y+7)=0
Soy=1ory=-1
3" =—Z has no solution.
Therefore 3* =1

So x =-1is the only solution.

3 a 3**1=2000
log ;2000 = x+1
X+1=16.9186
x=5.92 (3s.f.)
b 5!'=x-3
X—=3=¢%
Xx=3.2
4 a (0,1)
yl\
y=4

=Yy

0

b Lety=4*

4% —10(4)+16=0
y2—10y +16 =0
(Y=2)(y-8)=0

y=2ory=38

Therefore, 4=20r4* =8
log,2=xorlog,8=x

=1 - 3
x=4%orx=2
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5X = 2X +1
log5* = log2* *1
xlog5 = (x + 1)log2
xlog5 = xlog2 + log2
xlog5 — xlog2 = log2
X(log5 — log2) = log2
~ log2
log5-1log2
x=0.7565 (4 d.p.)

3X+5 = 6X
log3** 5 = log6*
(x + 5)log3 = xlog6
xlog3 + 5log3 = xlog6
5log3 = xlog6 — xlog3
5log3 = x(log6 — log3)
o 5log3
log6—1log3
X=7.9248 (4 d.p.)

7%+ 1_ 3x+2
log7**! =log3**2
(x + Dlog7 = (x + 2)log3

xlog7 + log7 = xlog3 + 2log3

Xlog7 — xlog3 = 2log3 — log7

X(log7 — log3) = 2log3 — log7

o 2log3-1log7

log7—-log3
x=0.2966 (4 d.p.)



