Logarithm Questions

Q1)

(@ Solve 5'=6. 2]

(b) Solve €'(2e"—1)=10. (4]

(¢) Solve the simultaneous equations

X
27 =8
Jor
log,x-2=log, y. [5]

2)

(a) Sketch the graph of y = i : (2]

e

(b) Solve the equation log,(3x* —6)—log ;(x~1)=1. [4]

(c) Giventhat y=2",express 2% — 4’ + 8 in terms of . (3]
3)

Solve the following equations

() 1+log,7 =2log,(x~5) (3]

(i) 1g(7x—1)+1g(x+2)=2 (3]
4)

(a) Express kel + l — in the form a+ b3 , where a and b are rational numbers.  [5]
3-43 2++3

25 . 5
(b) If p=log,,2 and g =log,, 7, express log,, 3‘/25 in terms of p and g. (3]



5)
(a)  Solve the equation log, y =4+ Slog . 4. [4]
(b) A student encounters the following question in an examination:
“Solve the equation 9” + 53 -=10)=0".
The following line shows the first step of the student’s solution.

1897 +1g5(37)—1g50=0

f
State whether the student’s first step is correct or wrong.
If it is correct, complete the steps for the student.
Otherwise, show the correct solution. (5]
6)
(a) Without using a calculator, evaluate log, 2 x logg 9. {3]
(b) By using an appropriate substitution, solve the equation
382,\' - ex o 4. |3]
7)
(i) Given that log ,a =r and log, b=s, express log,, pin terms of r and s. (2]
I
(i)  Solve the equation 3e* + 11e " =20. (4]

(ili)  The population of a certain bacteria, P, present at time ¢ hours after being

observed initially is given by the formula P = 480+ 300" .

(a) Calculate the initial population of the bacteria. 1]

(h) Find the population of the bacteria 12 hours after being observed mitially
and leave your answer correct to the nearest thousand. [1]

(©) Calculate the time taken for the bactenia to reach a population of 2700.

Leave your answer correct to the nearest hour. (2]



8)

Iny
(9,27.2)

((ﬂ)

The variables x and y are connected by the equation y =ab”, where a and b are constants.

Experimental values of x and y were obtained. The diagram above shows the straight line
graph, passing through the points (0, 4.7) and (9, 27.2), obtained by plotting In y against x.

Estimate
(i) the value, to 2 significant figures, of @ and of b, [6]
(i) the value of y when x = 2. [2]
9)
(a) Solve 2log, p=3-+log, 49. [5]

(b) Given that log, x = a and log, y = b, express in terms of a and b,
(i) log 9y, [4]

(i) x'y. (3]



Answer

a | x=1.1103sf)

b | x=0.916(3s.f.)

e 1 1 4
—— x=4(—)=—
i STUT
2)
‘} ! y A
| \
! \ y=2e™
|
0 >
6b x=15
I 5 6
6¢ 8—2')/ = )
3)
3.()

1+log, 7 = 2log, (x-5)
log, 2 +log, 7 = 2log, (x-5)
2x7=(x-5)?
x?-10x+11=0 (M)
. —(~10) £ /(=10)? = 4(1)(11)
2(1)
=1.258 or 8.742
=126 or 874

3.(ii)
lg(7x-1)+1g(x+2)=2
1g(7x - 1)x +2)=12100
(7x-1)x+2)=100
7x*+13x-2=100 (M}
7x?+13x-102=0
(x-3X7x+34)=0

x=3o0rx= —% (rejected)

7S

SuX =3

™)




4)

7(a)
\/5+1+ 1 _£ﬁ+1)(2+\/5)+(3—@ (M1]
3-V3 2443 B-v3)2+43)
_(2\/3_+3+2+\/§)+3—\/§ M1
6+3V3-23-3
=3‘/§+8 x”—_ﬁ (MI1]
3+43 3-43
_6V3-6+24-8/3 1]
9-3
_18-2V3
6
1
=3—§\/§ [A1]
7(b)
i 1
log, s =lo LAy
1020 8o 29
1
= —[log,, 25-log,, 49] [M1] | Use of laws of lo
3 g
= $(210g,,5-2log,, )
2 10
= —[logw —-log,, 7 [M1] 5=10/2
3 2
2
=-:—‘-[Iog,u10—log,°2—q]
2
==[1-p- Al
l 3[ p-q] A1)
5)
8(a)
log, y=4+5log 4
]og,y=4+5(10g‘4] [M1) Change of base
log, y
Let log, y=x,
x=4+2 J
X
x'-4x-5=0
(x=5)(x+1)=0
x=5 or x=-]
log,y=5 log, y=-1 [M1] Change 10 index form
y=4’ y=4»l (M1] For both answers
=1024 _1 (A1)
4
8(b)
The step is wrong. [B1]
9" +53' =10)=0
3% 45(3* -10)=0
Letu=3",
w +5u-10)=0 M1)
u +5u~-50=0
(u+10)(u-5)=0
w=—i0 oF u=3 For both and reject =10
3 = ~10(rej) 3 =5 (M1}
Apply log
y=i 1)

g3
=146 (3s.f) (A1)




6)

2 4
(@ = (b)y  In-
3 3
7_) marks
11 log M1 for
M log,p=—-2F
log , ab chang of
1 base
) log,a+log, b
o1 ;
rts Al
) 2(;] [;) | M1 for
i a5 e substitution
lety=e : and forming
h
3y +11y-20=0 the
quadratic
(y+5)3y-4)=0
\ eqn
y= -5 or y= % M1
factorising
and solving
e?=-5 (reject)
x Al
Or e?=—
X 1l
2 3
x=0.575(t03sf)
Al
iy P =480+300e""
(8  t=0, p=480+300=780 B1
(b) p=480+300e"""” = 121508.638= 122000(to the nearest thousand) -
() 2700=480+300e"" M1
&0 = 2220
300
0.5t=1In7.4
Al
L 4.00296 = dhours
0.5
i a=110 and b=12
(ii) y=~163003s./.)
9) o
() p=0378 or p=49
ii) | (a ) 2+2b
@) | @), 242
a
‘ (b) 330+'_‘b




