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NZ NCEA Scholarship Calculus 2016

(ChatGPT answers because I ran out of steam with tedious algebra — though I got most of the way.)

Worked Solution: Question 4(c)

Question 4(c)
The asymptotes of
2wk
G
are
li: y = 3x, l,: y ==3x.
Let

P=(x),
where P is in the first quadrant. Write the points on the two asymptotes as

€ = (u,3u), D = (v,—3v).

Since
CP:PD = 1: 2,
the internal section formula gives
_AC+D
AL
Therefore,
Au+v 3Au—3v
(x’y)=(z+1 T )
Thus
Au+v=>0A+ x
and
Au—v= “le.

Adding these equations,
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2u=(A+1) (x+%),
)
A+1

Subtracting the second equation from the first,
R y
2v=_0A+ 1)(x—§),

SO

Area of triangle COD
Using 0 = (0,0), C = (u,3u), and D = (v, —3v),

1 1
A= 2 lu(—=3v) — Buwv| = §|—6uv| =300,

Substituting the expressions for u and v,

s o PR -]

Therefore,

Bl P
A——T<x —?.

But P lies on the hyperbola, so

R
e f s s 1
4 36
Multiplying by 4,
2
¥
2l i 4
o
Hence
3(1 + 1)? il
= = 2 -).
- 3 (/1 +245

Differentiate:
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For a stationary value,

Since A > 0,

Also,

so this stationary value is a minimum.

Finally,

Answer:

dA_3(1 1)
an —2)

1—/1—2=0.

d“A 6

PR e

Apin =31 +2+1) =12.

Amin = 12 square units.

Thus the minimum occurs when P is the midpoint of CD.
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