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Using the result y = a™ = % =d"klna

witha=%andk=2:
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Using the result y = ™ = % =d"kIna

for each term :
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Where x =1n3:
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Whenx=2,d—y=4ln2——ln2=—ln2
dx 4 4

.. the equation of the tangent at (2, %) is

17 15
=T n2(x-2
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or 4y=(151n2)x+(17-301n2)

5 y=e"—Inx
d_yzzeh_l
x

When x =1, y=¢” and %:2e2—1

Equation of tangent at (1, e?) is
y—e’ =&’ -1)(x-1)
Rearranging gives

y=(2e* -)x—2e*+1+¢’

or y=(2¢"-x—e’+1
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3, =200%(0.9) 110.9=1001n.0.9(0.9)

When ¢ = 8:

% =2001n0.9%0.9° =-9.07 (35s.f)

7 a Whent=0,P=37000

S037000= Pk’ =P,
P, =37000

When ¢ =100, P =109 000
S0 109000 =37000%'"
@Z k100

37

1
and hence k = (@jmo
37

~1.01086287...
=1.01 2dp.)

b P=Pk = ;E:Poktlnk
t

With B, =37000, £=1.01086..., t=100:

ar_ 37000x1.0108629' x1n1.0108629

dt
=1178

¢ The rate of change of population in the
year 2000.

The student has treated In kx as if it were e

— they applied the incorrect differentiation
formula.

|
The correct derivative is —
X

Lety=a"
ke
Then y — e]na — ekxlna — e(klna))c

% =(kIna)e*"™ " =klnae™™

—klnae™ =d"kIna
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10a f(x)=e” —In(x*)+4=e>-2Inx+4 Challenge
: < 2
f(x)=262 —; y:e4x_5x
d—y=4e4"—5
b AtP, dx
f'(x)=2 and x=a Lines parallel to y =3x+4 have gradient 3.
2 dy 4x
28 —-Z=2 —=3=>4e"-5=3
so 2e ; &
4x _
e L 10 ¢ =2
a 4x=In2
ae’ -1-a=0 In2
X=—0
Lae® -1)=1 4
) Whenx=£, y=eh‘2—5y=2—51n—2
11a y=>5sin3x+2cos3x 4 4 4
When x =0, Equation of tangent at this point is
y=5sin0+2cos0=0+2=2 y_(2_51n_2j:3(x_ln_2j
Hence P (0, 2) lies on the curve. 4 4
In2 In2
d y=3x—3T+2—ST
y e
b 3—150053x 6sin3x y=3x—2In2+2

When x =0, %: 15c0s0—-6sin0 =15
Equation of normal at P is

1
—2=——(x-0
y 15(x )

1
or y=——x+2
ST

12 y=2x3"
d—y=2><34"41n3=81n3><34x
dx
Whenx =1, y=2x81=162
and d—y:8ln3><34 =648In3
dx

Equation of normal at P is
1

162 =— 1

Y FTTFELAR.

or y=-— ! X+ +162
6481n3 @ 6481n3
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