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<C3> EXPONENTIALS AND LOGARITHMS Answers - Worksheet A

1 a 201 b 0.135 ¢ 13.6 d 0598 e 197 f 0434
2 a =4 b =e"=3 ¢ =2"=14d =7 e =lne'=-1f =-05
3 ax=4 b x=17 ¢ x’=25 d L=1
x>0 . x=5 x=3
4 a x=¢b b Int=6 c x—4=¢
t=¢° x=¢ +4
d In5y=38 e lx+3=¢" f 4-3x=e¢'"
Sy=¢ ly=¢-3 3x=4-¢'"
y=1¢* x=2¢"-6 x=1@-¢"
x=1n0.7 b ¢=2 ¢ 5x=In3
y=In2 x=+In3
4t+1=1In12 e e =14 f et =1
t=1n12-1) 2x-3=In 14 4-5c=In1
x=1(n14+3) x=1(@-In]
e =12 b 15x-7=¢ c e%y+3=%
x=In12=248 x=LE+7)=411 ly+3=m1
y=2(In 1L —3)=-3.98
In(5-2x)=1 e 10-3y=¢° f 2Inx+3Inx=19
5-2x=¢° y=310-¢)=-172 Inx=12
x=1(5-¢')=-2.66 x=e° =44.70
e =3 h ¢ '=4 i In20-1
X
9x=In3 3t—1=1In4 2x—5=c'x
x=41n3=0.49 t=1(n4+1)=0.80 2-e =5
x=— =698
2-¢*

7 2e¥ — 11" +12=0
(2e" = 3)(e —4)=0
X _— 3 4

2’
x=In2,In4
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8§ a === 3x-d 9 ¥-x=0 = Sp=Inx
(x=2)(x-3) x-3
2
b lnw=ln2x Inx*=7-y = 4lhhx=7-y
x°—5x+6
2
%;%%§§=2x sub.  20y=7-y
3x—4 _ _
x-3 e y_%
3 -4 = 2a(x - 3) L x=e =529,y=033
2x"—=9%+4=0
2x—1)(x—4)=0
x=1,4
10 a VA b VA c VA
y=e™ y=¢' y=¢"! y=2+¢
(0,2) _@( )
0,2 0,¢
e . e A A | ) .
0 X 0 x 0 x
d Yy A e VA f ya
y=1In3x
y=¢' y=2+Inx
(0, 1)
_ y=Inx 20|\, 0 R (3.0 y=In(x-2)
0 /1,0) X 0 T 0 /(3,0)
y=-Inx
11 a Y A
y=1+Inx
y=In(x+1)

»
»

O /
b In(x+1)=1+1Inx

In(x+1)-Inx=1
In x+1 -1

X
x+1 _
=€

X
x+1l=ex
I=x(e—1)
1
e—1

x=

X
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Answers - Worksheet A page 3

12

13

14

15

16

a 3

x=0 .'.y=3+ef1
5 (0,3+¢™)
3+eX7 =7
er—1:4
2x—1=In4
x=1(1+1In4)

x=%+ln2

t=10, N=150e7=6.77 (3sf)

3 =150
t=-5In 3 =14.1(3sf)

160 = 240¢'3%
k= 7= 1n 2 =-0.00225 (3sf)

180
m= 2406—0.002253t
120 — 2406—0.002253t
1= oo In 3 =308 years (3sf)

0.002253

t=15, N=20e" = 36.4 (3sf)

b i k=20e""

_In (%) _ k
t 004 25 1In 5
i 2k =20e""
k-
r= D60 _ g5y &
0.04
time for N to increase from k to 2k
=251n % —251In %
k.
=251n W
20
=251n2
.. time for N to double is constant

300 = Noe'™ = Ny= 22
(5]
225 = Npe™™
300
n 225= S X e
!0k — %
k= <1In 3 =-0.0288 (3sf)
No=22 =400
4
N: 4006—0.02877t
150 — 4006—0.02877t
t=sol=1n 2 =34.1 (3sD)
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