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HSC 02
(©)

(b) The gradient function of a curve is given by
f(x)=3(x+D(x-3)

and the curve y = f(x) passes through the point (0, 12).

(1) Find the equation of the curve y = f(x). 2
(This
question requires knowledge of “primitive functions™).

y=x"=3x"-9x+12
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(i) Sketch the curve y =f(x), clearly labelling turning points and the y intercept. 3

(-1,17) max, (3,-15) min; (1,1) p.o.i.

(iii) For what values of x is the curve concave up? 1
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HSC 01

(4) (¢) The graph of y =x’ +x*> —x+2 is sketched below. The points 4 and B~ 2

are the turning points.

NOT TO SCALE

v

(i) Find the coordinates of 4 and B. 3
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(i1) For what values of x is the curve concave up? Give reasons for your 2

(iif)

answer.

x>—l' 0.1 atx——l
3,p... 3

For what values of k has the equation x°+ x> —x + 2 = k three real 1

solutions?

1§<k<3
27
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HSC 2000 (Practical applications of calculus)
(6)

(b) The number N of students logged onto a website at any time over a five-hour
period is approximated by the formula

N=175+18 -+ 0<:<5.

(1) What was the initial number of students logged onto the website?

(i) How many students were logged onto the website at the end of the
five hours?

(iii) What was the maximum number of students logged onto the website?

(iv) 'When were the students logging onto the website most rapidly?

(v) Sketch the curve N =175+ 182 - * for 0<t<5.

\/ghrs
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HSC 99

(5) (a) Consider the curve given by y =x* — 6x2 +9x + 1.

@) Find %

3x?-12x+9

(i) Find the coordinates of the two stationary points.

(1,5,3,1

(ii1) Determine the nature of the stationary points.

(1, 5) rel. max, (3, 1) rel. min
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(iv) Sketch the curve for x> 0.
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HSC '97
@ ® A

The diagram shows a sketch of the curve y = 6x? —x° . The curve cuts the
x axis at L, and has a local maximum at M and a point of inflection at N.

(i) Find the coordinates of L.

(ii) Find the coordinates of M.

(i) Find the coordinates of M.

(6,0)

(4,32)

(2,16)
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HSC 96
(5) (d) For all x in the domain 0 <x <4, a function g(x) satisfies g’(x) <0
and g’(x) < 0.

Sketch a possible graph of y = g(x) in this domain.

(6) (a) Lee takes some medicine. The amount, M, of medicine present in Lee's
bloodstream ¢ hours later is given by

M=42-¢, for 0<t<3

Sketch the above function, showing any stationary points.

min(0, 0); max (g, 9.481)
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(ii) At what time is the amount of medicine in Lee’s bloodstream a maximum?

2 hrs 40 mins

(i) When is the amount present increasing most rapidly ?

1 hrs 20 mins

HSC 95
(5) (b) Consider the curve given by y = 7 +4x3 — 3x*,

(i) Find the co-ordinates of the two stationary points.

©,7,(1,8)

(i1) Find all values of x for which gx% =0.

x=0or 2
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11

(ifi)  Determine the nature of the stationary points

(0,7) pt. of inflection, (1, 8) local max.

(iv) Sketch the curve for the domain -1 <x <2.
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HSC '94
(6) (c) Consider the curve given by y = x> — 6x + 4.

(i) Find the coordinates of the stationary points and determine their nature.

(ﬁ,—lﬂ) local min, (—\/—2—, 9.7) local max.

(i) Find the coordinates of any point of inflexion.

(0,4)
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13

(iii) Sketch the curve for the domain -3 <x <3.

(iv) What is the maximum value of x’* —6x+ 4 in the domain -3 < x <3.

Vmax = 13 whenx=3
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HSC '93
(6) (a) Consider the curve given by y = %x‘* —x3.

(i) Find any turning points and determine their nature.

(i) Find any points of inflexion.

(0,0) hp.oi, (3,63 rel. min. t.p.

0,0),(2,-4)
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(ii) Sketch the curve for —1.5 <x <45, indicating where the curve crosses the x—axis.

(iv) For what values of x is the curve concave down ?

O<x<2
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HSC '91
(6) (a) Consider the curve given by y = 3x? —x3.

(i) Find the stationary points and determine their nature.

(0, 0) local min, (2, 4) local max.
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(i) Sketch the curve, indicating where it crosses the x—axis.

x-intercepts at 0 and 3.

(iv) Find the equation of the tangent to the curve at the point R(—1, 4).

9x+y+5=0
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18

HSC '90

(5) (a) Consider the curve givenby y =1+3x—x?, for-2<x<3.

(i) Find the stationary points and determine their nature.

(ii) Find the point of inflexion.

(~1,-1) local min, (1, 3) local max.

©,1
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(iii) Sketch the curve for -2 <x <3.

(-2, 3) and (3, -17) are endpoints

(iv) What is the minimum value of y for -2 <x <3 ?

Ymin = ~-17 at x =3.




