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2023 Question 1c.

Algebra Collated Past Papers - Logarithms - Answers

(<)

Initially ¢ =10

900 = 40 + ke"

k=860

450 = 40+ 8a0e ™
g60e " =410

e =0477

Take log of both sides:
]n(::_" s ) = In0.477

0.5 = In0.477
Ine
t =148 years

+ t = substituted.

= k correctly found
using = (.

= Comectly solved.

2023 Question 2a.

As base cannot be negative,
x=8

T\r.'l-'rf] Im+l= 24' - 'C’EIH"E!C[
{ajn) | | B _ solution.
Im=15 m=5
(1) log_64=2 + Written in an + Correct answer
3 ! index form. with
x =64 OR justification or
— + a
x=H x = § obtained v ldCF“_:C Dfl
As base cannot be negative, with no negative vatue
=R consideration being
= . disregarded.
{}E GI' X = H
it = 64"
x=4262144
x==*§




2023 Question 2b-d.

3] glxe
- - 5.1
5—1.1: |: )

j- Tx+bh—-2x) - 5.1 g

Ox+6=3p

p=3x+2
:‘--.'J.'—ﬁ
l.l 25

OR
p=log,
{ gTx+6
3
= luglz_,'l 5_1J

=X

Conversion to
either 5%
or 57,

OR

CXPression up
to line 1.
which 1s only
one possible

= Correct answer
(simplification
not required)

\
; log approach.
=log, ., [Su'ﬁ'h}
[ ghrh ]
=loge| —
- )
=3x+2
() 1 | * Combine logs | » Rewnting both | » Correct value,
ﬁ+lug#{b_'s)+]ng_& b* =ﬁ—3lug{b]+;lugh[b] into | log log terms even if the
) = ' term, e.g. bringing down candidate goes
I logs(fr — 2.5). the power. direct to the
=6b-3+ 3 numerical values
2
(d) 45 _10=3x 4" » Obtamns 4% = Solved for *u". » Correct value.
47 —3x4"-10=0 OR
. 16*
Letu=4 OR
- —3u—10=0 [4.7':'1 ']
(u+2W u—-5)1=0 OR
4 '=-2ord" =5 IGH
Megative value not valid so:

logd™ =log5

log5
o= g
log4d
x=1.16

Accept log,(5)




2022 Question 3a-c.

1) ¥ lﬂgl[?] = ]ﬂg['zﬂzzj Correct solution.
x=1098
Accept log,(2022)
(b) ) (a Fraction not Correct
l:}g[mj +2 I‘}E[ E] correctly CXpression
L simplified but obtained with
- Al otherwise correct. | fraction
= lng[_mj+ log [E correctly
simplified.
log| 3a| 2 }1
= 1 —
576
= lo g[a—}
l
{cH1) log {::'— :1}— log, {1 + ‘1] =g Log expressions Correct Correct mathematical
. . combined cxponential statements lead to the
log, X8 . correctly. equation required expression.
“x+a obtamned (line
x-a_ 3.
x+a
x—a=X [_:r+a}= x2° +ak
x(1-2)=a+a2 =a(1+2°)
1+
s0,x=4d
-7
i) Using the expression from (c) part (i) One constraint Two constraints identified
identified with with reasoning.
Firstly, if x is not defined, there will be reasoning.
no solutions, so that means that 1 - 2°
#0,502°# 1, and ¢ # 0. Hence e
cannot be zero.
Secondly, if a =0, then x = 0, but then
the logs will be undefined. Hence, a
cannot be zero.
[Although, in the original equation, 1f
a =0 and c =0, any strictly positive x-
value is a solution, but the expression
for x 15 undefined)
Thirdly, for the original equation to be
defined, bothx—a>=0andx +a=0
(accept one or the other, or both).




2021 Question 2c.

(cH1) R 11 Sets up equation and Obtains correct
D=11,so [I +m] =2 uses the 11" root. solution.
' OR
I+ i] -2 =1.065 CAO
. 100
R= (}.5(%}
(c)() r P Logs taken of both Given
[ 1+ —J =2 sides {one of lines 2 EXPression
100 or 3 must be shown). | derived
( rP correctly (one of
log []+m] =log?2 lines 2 or 3 must
be shown).
( R
Dlogf 1+— [=log2
| mu] oe
log [2}
[ R
lo E l+—
. | l{]l]]
{e)(ui1) 77 Ingl{i}l Scts equations equal. | Processes T1: Obtains given
R powers (lne 3) | equation with
lu.gl 1+ —] incorrect
100 mathematical
.. E:] +i} R [7} statements.
5 " 100) 7 TR
. T2: Obtains final
B R given equation
log [HE] ]- ]{]5(2 } with correct
J mathematical
(R 72 statements.
L+—) - 2"
100 )
PL: It may be regd
R R 7 to make TI =
27 =11 +ﬁ =0 felfit), T2={chfiii)
2020 Question 2a-b.
(a) |log "'-J_l'*x4"|= log(12) Correct solution.
3y |
b1y [x* =36 Correct solution.
x=6
(bXW11) lo -["tz ) =4 Combines logs in | Finds x. Tl: Correct
Bl a valid way. solution with
2x' =5'=625 negative value
¥=3125 rejected.
x ==17.68 (4sf)
x = 0, so only solution 15 x = 17.68




2020 Question 3a.

(a)

3™ =30
dxlog3=log30

1{ log30)
yo ) log J=ﬂ.??4ﬂ(4sf;
4\ log3

Expanded log form.

Correct solution.

2019 Question 3a-d.

(a) logs (m)=3 Correct answer.
= S=m e m=125
(b) log6-2logy Correct answer.
ﬁ h!
=log| — 1
¥
ic) -l g g2etl qlnd 33 35, Correct answer only. | Finds common Correct answer.
TR —— factor of numerator
F=-3 =) and denominator.
274243 27 .
= ———=— or equivalent.
81-1
(d}1) 3No = No(1.053) Taking log of both Correct answer.
sides and f as a factor.
3 =(1.053)
log (3) =t log (1.053)
t= _log3) =21.27 wecks
log(1.053)

{d}in) 4750 F oo Sets up correct _ r Percentage rate of
7500 = H’m} equation. Finds | +m : change found.
1+—— =417 =1.0545

100
Hence r= 5.45 and rate of change 1s
5.45%.




2018 Question 2a-c.

2

(a) ¥=243 = x=3 Correct solution.
Accept ¥243.
ib) dm-1=3 Correct solution.
5
dm=10=m= - or equivalent
ich 3+ a7 Expressed as powers | Correct answer.
(2} =[-3 ) of 3.
(")
4x+l
-.*_-. =¥ =dx+]l-2xr=w
2r=w-1
w—1
x=

2018 Question 2e.

(eN1)

25 000 =20 000(1.0385)"
log 1.25=n logl 0385

logl.25

=59]
log1.0385

n=

Hence 6 years. Whole year required by
question.

Taking log of both

OR

n =759 years

sides and n as a factor

Correct answer.

(i1)

5 12

:=[1+LJ
100
F .
1+—=%2=10595
100

Hence r= 5.95 and interest rate is 5.95%.

Sets up correct
equation.

Finds 1+——.
100

Interest rate found.

2017 Question 2a-c.

TWO | 2" =x Correct answer.
@ | x= 1004
by 2= 49 Written in index Correct answer with
i form. justification.
x=Tor-T7
As base cannot be negative, x =7
(c) ¥ =log Written in index Problem solved.
=655 form.
F— 1
Ssf=L
{ } 125
X3
2




2017 Question 2d-e.

(d) Initially the computer 15 $4699 Sets up equation with | Value of r found. Problem solved.
so.A = 4699 correct value for A.
1500 = 4699r **
p= 1500 = 3192
4699
r=4503192
r=10764
Value after 6 years = 4699 x 0.764"
or $937.26 or consistent with rounding.
() ( px Converts equation to | Simplifies logs on Problem solved.
l f_j - 3] log81=1log243 exponent form. right hand side.
px _ log243 5
g  log&l 4
17g
r=—"
=
7
p=174,, 425
4x X
2016 Question 2b-d.
(b) 4 |UE[H':} 12logu Power rule for logs in
Ir::w.u == logu numerator used. Correct Afswer
=12
(c) P =24 990(0.88) CAO or equation set | Correct equation solved
12495 = 24@%(“.83}‘ uplﬂl'!-ld error made 1n to find value -ﬂl i. )
. Sohving. Accept £ = 6 if working
0.5=02%8 shown,
(o log0.5
log0.88
= 5422
So it takes 5.422 years to halve in
value.
(d)a) z Correct value found.
x =481
=27=4
(dji) | fu=log,x CAO.
Then OR
6+ 2u—A4=0 Quadratic formed..
Both values for u found.
H=3or- I Devised a strategy
5 and developed a
Either log, x= % “or” log, x=—1 chain of logical
. - reasoning to solve the
=8 or & problem.
1 Both values of x
sox=4or Y found.




2016 Question 3b.

(b) log,216=73
=216
sox=6or ¥216
2016 Question 3d.
{di gFl|-ﬁ=2Tr\r= '.><3| dr

{ 3:}“""' = M=l gi=dn
3'.F:-||I: = .-'"'I": 3¢l=3n
l6n+12=3n" -3+1-3n
I —19n-14=0
(An+2)n-Ti=0

2
n=——or7
1

2015 Question 1a-c.

Correct answer.

Base changed to 3 in
all terms.

Quadratic established.

Devised a strategy
and developed a chain
of logical reasoning to
solve the problem.

Correct values for i
found.

218100 [ 1.035)
200000 t WJ
1.0905 = 1 004854369
log1.0905
" log1 004854369
t=17.89

In 2016.

equation.

(ali) =1024 Equation solved.
x=10

{a)(m) 3w+ =4 Equation solved.
Jw=15
and w=35

{aj(m) F=dx+12 Sets up a quadratic | Solved problem using | Gives only vahid
P odr—12=0 equation. quadratic, but gives solution with
(- 6)x+2)=0 both values. Justification.
x=bhor-2
But base must be positive
x = 615 the only solution

(b} 2xloga=(x+1)logh Takes logs of both Takes logs of both Correctly solved.
v(2log a—logh) = logh sides and multiplies | sides and rearranges.
' by indices.
logh
r=—
2loga—logh

(c)1) P=dx(1.03Y Sets up model Answers question in
Beginning of 1999, t=0 correctly. context correctly.
t= 16, P=350 000
350 000 =4 (1.03)"°
A=218 108
So price was 5218 108 initially.

(c)(n) 218100 (1.03) =200000(1.035) Set up correct Solved for 1. Correct year identified.




2014 Question 3a-c.

t =7.25 hours

2013 Question 3a-b.

(a)iy) | 3" =281 Correctly solved.
x=4
{11} 3M3=y Correctly solved.
x=7
ib) A 5 Expression simplified.
13) ="
Written in log
xlogl 25=logl5s form.
1
e ogl5
logl.25
c=1214 x found.
(c)(1) | 0.8 is the fraction of medication remaining Correct explanation.
after an hour.
(i) M =224=0 8" Statement with ¢ = () and Correctly solved.
s attempt to solve.
=224=08"
=2504mg
{1ii) 49.6=2504=08 M = 49 6 recognised and Correctly used logs | Correctly
0.8 49 6 attempt to solve. in attempt to solve | solved.
' 2504
496
tlog(8=lo
s 52504

(ap1) =64 Correctly solved.
x=4
(1) g+l CRO Correctly solved.
=2 OR
_nd Whole equation in powers
s of two.
x+1-3x 5
2 2 OR
1-2x=35 . .
Use of log, with exponents
r=-2 eliminated.
eg: (x + [)log2
=log32 +x logk
(b}1) 1800 = 0.6" Expression correct.

(11)

100 = 1800 = 0.6"
1

0.6" <« —
18

1
nloglb < It}gﬁ

n=5658
G years
OR

equivalent.

In/Equation rearranged in
index form.

OR
CRO.
OR

Solved by guess and check.

OR
5.7 years with working.
OR

Consistent use of 0.4" give

n=1315

Mumber of years found
as a whole number
n=6)

Consistent use of 0.4"
using logs give n =4
years (whole number).




2013 Question 3a-b.

id)

X= tm.‘-‘.}:
xim’x - =0
therefore either
mx=1

x =L: ifx=0.

m
ORx=10
But log 00 is undefined

1
Therefore x=—

m

Equation given in index
form.

One solution found.

1

Y

m-

x=

OR

Both solutions and x =0
not disregarded.

Correctly solved
with

x =0 disregarded.

OR

Use of log
properties to solve
completely. =10
still needs to be
disregarded.

2012 Question 1a-b.

ONE |8 Complete correct solution
(a)(i) found.
(1) x=5 Complete correct solution
=25 found.
{b) (1) | Log equivalent formed Establishing log equation. Accept 3.42 or 4 (years) or

2250/2000 = 1.035'
t=logl.125/1ogl 035

Problem solved using
substitution (at least 2

any other rounding. CRO of

3.42 allowed.

= 3.42 years iterations). Do not accept 3 unless
accompanied by algebraic
working.

(i) | 2000(1.035)" -

2000(1.035)"

=4]118.863 - 3714978 Walue after 18 or 21 years Correct solution.

= 403 &R46 found. CRO

= 540388

(1)

The additional amount in the
account between Tara’s m™
and (m + m)™ birthday.

OR

The difference in the amount
from the m™ year to the (m +
m,

Correct
statement.




