Geometrical applications of differentiation
Curve sketching (1)

EXCEL HSC MATHEMATICS
page 103

| QuesTion 1 Consider the curve y=x" - 43

a Find the points where the curve meets the axes. ¢ Find any other points of inflexion.

S

b Find the coordinates of any stationary points and

determine their nature. d Complete:

TASx >0, y—

HAS X > —o0, y >

e Sketch the curve.
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Geometrical applications of differentiation
Curve sketching (2)

EXCEL HSC MATHEMATICS
page 103

QuesTion 1 Sketch the curve y = 2x* - 9x% — 24x + 7 showing all essential features.
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QuestioN 1 Consider the curve y=x + =
X

rve sketching (3)

9

a Write down the natural domain.

b

.

Find the stationary points of the curve and determine
their nature.
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Show that there are no points of inflexion.

Investigate the behaviour of the curve for values of
x close to zero.

The curve will tend to imitate y = x for large values
of x. Briefly explain why this is so.

Ta,

Sketch the curve y=x + 3
X
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Answers

Page 1 1 anegative b positive ¢ negative 2 a increasing b decreasing c increasing 3 a all real values of x b x > -4

¢ all real values of x except x = 0

Page 2 1ax<3 b-2<x<2 cnovaluesofx 2 a positive b negative ¢ negative d positive e zero f negative
Page 3 1 ax-axis b0 ¢ maximum, minimum 2 a true b false 3 a absolute maximum b local maximum ¢ local minimum
d absolute minimum 4 ax=-4 bx=0 cx=-lorx=3 5 atrue b false ¢ false

Page 4 1 a(-3,-13) b(0,2) ¢ (-3,38) 2 a (-1, 14) and (2, -13) b (0, 0) and (% 24—7J
Page 5 1 a0 b minimum ¢ maximum d horizontal point of inflexion 2 a maximum b horizontal point of inflexion
¢ minimum 3 a maximum (at x = -1) b horizontal point of inflexion (at x = -2) ¢ maximum (at x = 0)

Page 6 1 a maximum at (0, 8), minimum at (5, -117) b maximum at (-4, 2833), minimum at (2, —731)

3
Page 7 1 al4 béx+4 c42-72¢ d150x* +48¢ e 0 f -2 g 180(3x - 2)* h 12x” j —%x 2 2 ai16 b 124 -18x

€336x° d4x> e 72(2 - x)7 £ 20x° - 56x7°
Page 8 1 280X -126x° b 12 - 18* ¢ 896(4x+1)° 2 a72 b-32 c-10 3 a 14 b % 4 a (3x - 5)5(21x - 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

4a x<-12 p 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 ’
Page 11 1 a maximum, minimum, horizontal point of inflexion b test the sign of either the first or second derivative either side
of the point 2 a horizontal point of inflexion at (0, -7) b minimum at (0, 2) ¢ minimum at (0, -1), horizontal point of inflexion

at (2, l]
3
d?y d dy

2

Page 12 1 a concavity b =Y, 2 has a different sign either side of the point ¢ == 2 a (-2, 30) b (1, -9)
dx? dx? dx

Page 13 1 a (-2 -91) and (2, -59) b no points of inflexion
Page 14 1 atrue bfalse 2 a76 b 100 ¢ minimum at (1, 4) d4<y<100 3 greatest value is 18 (when x = -1) and least
value -9 (when x = 2) ,
Page 15 1 a (0, 0) and (4, 0 YA y Yo
b horizontal point ogc inﬂ)exion at (O), 0), 1 Ty:zxa—g{_w” 1f r T S e
minimum at (3, -27) ¢ (2, -16) 1e
d ie ii o e (see left) @ 6)
Page 16 1 (see centre)
Page 17 1 ax+#0 b minimum at
(3, 6), maximum at (-3, -6)
dasx — 0% y > e, asx = 07, y — oo

o
»

(2, -16)
(3, -27)

2 as x gets large, 250 ¢ (see right) (4, -105)
x

Page 18 1 ay=-2x by=-2x+1 C4x-3y+25=0 dx+4y-4=0
Page 19 1(3,2) 2 ay=x-3 b(0,-3) 3 ay=2ax-a® ba=43
dage 20 1 ax-6y+19=20 bx+8 ~2=0 c27x-6y-52=0 déx+y-18=0

age 21 1 (3, 15) 2 0(—18, 40%)

dage 22 1 a2.7seconds b36.45m 2 ax=10 b 40 m
dYage 23 1 aag=17 b289 2 an=13 b $1225
‘age 24 1ah=—1% b A=2nr? 4+ 2367 c96nzcm?® 2 bx=25
r . r
‘age 25 1 a x < 25, x canfiot be longer than half the shortest side ¢ x =10 d 18 000 cm3
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