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4 y=2+2" 7b P=Pk = %:Pok’lnk
dy .
&2 m2-27In2 With P, =37000, k =1.01086..., £=100:
dy £:37 000x1.0108629'" xIn1.0108629
Whenx=2,—~=4In2-1In2=21n2 dr
dx =1178
.. the equation of the tangent at (2, %) is ¢ The rate of change of population in the
y-1=11n2(x-2) year 2000.
or 4y =(151n2)x+(17-301n2) 8 The student has treated In kx as if it were e
— they applied the incorrect differentiation
2x formula.
5 y=e"-Inx
d 1 The correct derivative is 1
e -2 x
dx X
Whenx=1, y =¢’ and ¥ =2 1 9 Lety=a"
dx Ina®™ kol (kIna)
Then y=e"* =" =e""""
. 2 .
Equa‘glon ofztangent at (1, e%) is Q — (kIna)e*m " = k1n g ¥
y—e =2e -D(x-1) dx
Rearranging gives —kInae™ =akIng
y=(2¢e" -1)x-2¢&" +1+¢’
or y=(2¢’-1)x—¢’ +1 10a f(x)=e” —In(x’)+4=¢>-2Inx+4
2
fl — 2 2x _~
6 R=200x0.9' ()=2e" 1
dR t _ t
E—2OO><(O.9) In0.9=1001n0.9x(0.9) b AtP,

f'(x)=2 and x=a

Whenl‘:81 2a 2
dR so2e¢“ ——=2
Ez2001ﬂ0.9x0.98 =-9.07 (3s.f) a
-l 19
7 a Whens=0, P=37000 A
ae —1-a=0
S037000= Pk’ =P, soa(e —1)=1
P, =37000
11a y=5sin3x+2cos3x
When ¢ = 100, P =109 000 When x =0,
S0 109000 =37000 %" y=5sin0+2cos0=0+2=2
109 — 0 Hence P (0, 2) lies on the curve.
7
hence k = (12)™
and hence & (37) b Q=1500s3x—6sin3x
=1.01086287... dx
=1.01 (3 s.f) When x =0, %=15c0s0—6sin0=15

Equation of normal at P is
y=2==4(x-0)
or y=—75x+2
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12 y = 2x3"
Q=2x34x4ln3=81n3><34x
dx
Whenx =1, y=2x81=162
and Q=81n3><34 =648In3

dx

Equation of normal at P is

1
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1

or y=— X+ +
648In3  648In3
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Challenge
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Lines parallel to y =3x+4 have gradient 3.
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Equation of tangent at this point is
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y=3x-2In2+2
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