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Geometrical applications of differentiation

The second derivative (1)

EXCEL HSC MATHEMATICS
page 100

2

QuesTioN 1 Find u if:
dx?

a y=7¢-9x+3 b y=x*+2x*-8 c y=x-x

d y=5x5+4x* - 6x e y=8x-2 f y=3-9x-x°

1
g y=03x-2) h y=x3 i y=x?
QuesTioN 2  Find f7(x) if:

a flx)=8*+7x+1 b f(x)=x*-33-2x ¢ flx)=6x8
df(x) = 20! e fx) = (2 - x)° fOF) =Xt - x7
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Geometrical applications of

differentiation

EXCEL HSC MATHEMATICS

The second derivative (2)

Question 1 Find y” if:
a y=4x-3x b y=6x*-3x

* page 100

2 c y=(4x+1)°

Question 2 Find f”(-2) if:

a f(x)=x‘-2¢+38 b f(x) =3¢+ 2x% - x ¢ f(x) =3 - 5%

QuesTioN 3 Find the value of the second derivative at the given point on the curve.

a y=7x-9%+3at(1, 1)

b y=x+x at (9, 27)

QuesTion 4y = x(3x - 5)° Find:

&

3 dx
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Geometrical applications of differentiation

Concavity

EXCEL HSC MATHEMATICS
pages 100-101

QuesTion 1 Complete:

a If f”(x) > 0 at point P, the curve y = f(x) is concave - atP
b If f’(x) <0 at point P, the curve y = f(x) is concave : at P

QuesTioN 2  Determine whether the curve is concave up or concave down at the point where x = 0.

a y=x"+5x-7 b y=2x-5% c y=x+2*-Tx-4

QuEsTION 3 f7(x) = 12x* - 12x - 12. Determine whether the curve y = f(x) is concave up or concave down at
the point where:

QuesTioN 4 For what values of x is the curve concave up:

a y=8-2x-5x¥-x b y=4x3+6x*-9x-3
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EXCEL HSC MATHEMATICS
pages 101-102

Geometrical applications of differentiation

Using the second derivative

Question 1 Complete:

a Iff'(a) =0 and f’(a) > 0 then y = f(x) has a atx=a
b If f(a) =0 and f“(a) < 0 then y = f(x) has a atx=a

Question 2 Find the value(s) of x for which the curve is stationary and use the second derivative to determine
the nature of the stationary points.

a y=x*-32 b y=28x-x?
K
L
| x3 2 4_ g2 |
| C y=T—2x+3x+4 d y=x"-8x"+7
|
q |
| |
) . ]
P it {
be
|
|
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- Page 7 1 al4 b6x+4 c42’-72¢ d150x +48x° e 0 f-2 g180(3x - 2)° h 12« Tolx? 2 als biad-18x

336 d4x? e 72(2 - x) f20x° - 5650
: 1 5 _
- Page 8 1 280X - 1268 b12-18x* ¢ 896(4x+1)® 2 a72 b-32 c-10 3 al4 b 5 4 aBx-5y@ix-5)

b 18(3x - 5)%(21x - 10)
- Page 9 1 aup bdown 2 aconcave up b concave down ¢ concave up 3 a concave down b concave up ¢ concave up

4 a X<—13 b x>-1
: 3 2

- Page 10 1 a minimum b maximum 2 a minimum when x = 2 b maximum when x = 4 ¢ maximum when x = 1, minimum when
- x=3 d minimum when x = -2, maximum when x = 0, minimum when x = 2




