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Question 9

Sketched below is the graph of f(x)=x"—8x" +5x+14. A, B and C are the x—intercepts of /.
D and E are the turning points of f.

I}Ijl D
: 3
A
0.1 Calculate the coordinates of E. (4)
9.2 For which values of x is f concave down? (3)

9.3 The coordinates of B are (2 ; 0). Use the graph to determine the values of x for which @)
f@).f ") <0

9.4 For which values of ¢ will y=-1lx+¢ intersect f at 3 distinct points? (6)
117]
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Question 9

A(l:9) and B(%;E] are the tuming points of graph f below.

C(0; 7) is the y-intercept of f

9.1

9.2

9.3

9.4

For which values of x is f decreasing?
Write down the x-intercepts of /7, the derivative of £
For which values of x will j be concave up?

Determine the value of & for which y= f(x)+#% will have THREE positive

x-intercepts.

(2)
(2)
(2)

(2)
[8]
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Question 8

Given: f(x)=-x"+6x> -9x+4=(x-1)"(-x+4)

8.1

§.2

83

8.4

8.5

Determine the coordinates of the turning points of f.

Draw a sketch graph of f. Clearly label all the intercepts with the axes and any
turning points.

Use the graph to determine the value(s) of k for which —x* +6x* ~9x+4 =k will
have three real and unequal roots.

The line g{x)=ax+b is the tangent to f at the point of inflection of f. Determine
the equation of g.

Calculate the value of &, the acute angle formed between g and the x-axis in the
first quadrant.

4)

(4)

)

(6)

(2)
[18]
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Question 8

The graph of y = f'(x)=mx? + nx+k is drawn below.

\
The graph passes the points P(—% ;0(, Q(1;0) and R(0;1).
)
y
Ry(0;1) £
P Q(1:0)
59| "
-—3 0
3
8.1 Determine the values of m, n and k. (6)
8.2 If it is further given that f(x)=—x' +x* +x+2:
821 Determine the coordinates of the turning points of f. (3)
822 Draw the graph of /. Indicate on your graph the coordinates of the turning
points and the intercepts with the axes. (5)
8.3 Points E and W are two variable points on f ' and are on the same horizontal line.
e hisatangentto f’ at E.
e gisatangentto f' at W.
e h and g intersectat D(a; b).
8.3.1 Write down the value of a. (1)
832 Determine the value(s) of 5 for which # and g will no longer be
tangentsto f . (2)
(17]
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Question 10

The graph of h(x)=ax’ +bx* is drawn.
The graph has turning points at the origin, O(0; 0) and B(4 ; 32).
A isan x-intercept of h.

¥
B(4 ;32)
0 A *
h

10.1 Show that a=-1 and b= 6. (5)
10.2 Calculate the coordinates of A. (3)
10.3 Write down the values of x for which h is:

10.3.1 Increasing (2)

10.3.2 Concave down (2)
10.4 For which values of & will —(x—1)’ +6(x-1)* —k=0 have one negative and

two distinct positive roots? (3)

[15]
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Question 8

The graph of g(x)=ax’ +bx* +cx, a cubic function having a y-intercept of 0, is drawn
below. The x-coordinates of the turning points of g are —1 and 2.

8.1

8.2

8.3

8.4

i,

y

-

- — -

|
"!rh

For which values of x will g increase?
Write down the x-coordinate of the point of inflection of g.
For which values of x will g be concave down?

If g '(x)=—6x" + 6x+12, determine the equation of g.

Determine the equation of the tangent to g that has the maximum gradient. Write
your answer in the form y =mx+c¢.

(2)
()
(2)
(4)

(5)
[15]
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Question 9
Given: f(x)=3x"
9.1 Solve f(x)=f'(x) (3)

9.2 The graphs f, f' and f " all pass through the point (0 ; 0).

9.2.1 For which of the graphs will (0 0) be a stationary point? (1)
9.2.2 Explain the difference, if any, in the stationary points referred to in 5
QUESTION 9.2.1. @
9.3 Determine the vertical distance between the graphs of f/ and f 7 at x=1. (3)
9.4 For which value(s) of x is f(x)—-f'(x)<0? (4)
[13]
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Question 9

9.1 The graph of g(x)=x"+bx" +cx+d is sketched below.

The graph of g intersects the x-axisat (—5;0) and at P, and the y-axisat (0; 20).
P and R are turning points of g

R £ }r
g
20
4 X
-5 O P ]
v
9.1.1 Show that =1, ¢=-16 and d=20. (4)
91.2 Calculate the coordinates of P and R. (5)
9.13 Is the graph concave up or concave down at (0 ; 20)7 Show ALL your
calculations. (3)
9.2 If g is a cubic function with:
¢ 503)=¢'3)=0
o g(0)=27
o g"(x)>0 when x<3 and g"(x) < 0 when x> 3,
draw a sketch graph of g indicating ALL relevant points. (3)

[15]
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Question 8

Given: f(x)=x(x-3) with f'(1)= f'(3)=0 and f(1)=4

8.1

8.2

8.3

8.4

Show that / has a point of inflection at x = 2.

Sketch the graph of £, clearly indicating the intercepts with the axes and the turning
points.

For which values of x will y=~£(x) be concave down?

Use your graph to answer the following questions:

8.4.1 Determine the coordinates of the local maximum of & if

h(x)= flx~2)+3.
8.4.2 Claire claims that f'(2)=1.

Do you agree with Claire? Justify your answer.

(3)

(4)
(2)

(2)

(2)
[15]
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Question 9

Given: f(x)=x" —6x +9x -4 =(x-4)(x-k)*

9.1

9.2

9.3

9.4

9.5

Show that k= 1.

Calculate the coordinates of the turning points of f.

Describe the concavity of f at x=-3.

Draw the graph of f Label ALL turning points and intercepts with the axes.

Calculate the maximum vertical distance between f and A& for l<x<3,
if h(x)=-2f"(x).

&)
“
@
“

(6)
[18]
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Question 8

Determine f /(x) from first principles if f {x]:l.
x

Determine:
8.2.1 %(ﬂ*’:x* +\EJI)

. 3Ix* —4x* +6
822 gl if gv=E 210
X

The equation of the tangent to f(x)=3x" +bx+c at x=1 isgivenby y=9x-9.
Determine the values of 5 and c.

(3)

3

(3)

(4)
[15]
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Question 8

Given: f(x)=x"+4x* -7x-10

8.1

8.2

8.3

8.4

8.5

Write down the y-intercept of f.

Show that 2 is a root of the equation f(x)=0.

Hence, factorise f(x) completely.

If it is further given that the coordinates of the turning points are approximately at
(0,7 ;—12,6) and (- 3.4 ; 20,8), draw a sketch graph of f and label all intercepts and

turning points.

Use your graph to determine the values of x for which:
8.5.1 f "{_r] <
8.5.2 The gradient of a tangent to f* will be a minimum

8.5.3 Fx).f"(x)=0

(1)
(2)
(3)

(3)

(2)
(2)

(3)
[16]
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Question 9

Sketched below is the graph of f(x)=x" +ax® +bx+c.
The x-intercepts of f are at (3 ;0) and M, where M lies on the negative x-axis.

K(0 ; -3) isthe y-intercept of f.
M and N are the turning points of f.

y
M 3
N
9.1 Show that the equation of 1 is givenby f(x)=x’—x’ —=5x~3. (5
9.2 Calculate the coordinates of N. (5)
9.3 For which values of x will:
9.3.1 f(x)<0 2)
93.2 f be increasing (2)
933 / be concave up 3)
9.4 Determine the maximum vertical distance between the graphs of f and f * in the
interval —1<x<0. (6)
(23]
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Question 9

The graph of f(x) =2x" 4+3x* —12x is sketched below.
A and B are the turning points of £ C(2 ; 4)is a point on f.

Tr
|
A
J
C2:4)
O
B

9.1 Determine the coordinates of A and B.
9.2 For which values of x will / be concave up?
9.3 Determine the equation of the tangent to f at C(2 ; 4).

()
3

(3)
[11]
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Question 8

A cubic function h(x) =-2x" +bx’ +ex+d cuts the x-axis at (=3 :0); [—%: D} and (1;0).
8.1 Show that /i(x)=—-2x" —7x% +9. (3)
8.2 Calculate the x-coordinates of the turning points of 4. (3)
8.3 Determine the value(s) of x for which % will be decreasing. (2)
8.4 For which value(s) of x will there be a tangent to the curve of / that is parallel to

the line y—4x=7. (4)

[12]
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Given: f(x)=x-x>-x+1

Question 9

9.1 Write down the coordinates of the y-intercept of f.

9.2 Calculate the coordinates of the x-intercepts of f.

9.3 Calculate the coordinates of the turning points of £,

94 Sketch the graph of f in your ANSWER BOOK. Clearly indicate all intercepts with

the axes and the turning points.

e
N

Write down the values of x for which f'(x)<0.

(1)
(5)

(6)

(3)

(2)
(17]
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