October 2019

3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
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Figure 2
Figure 2 shows a sketch of the curve € with equation y = x* — 5x + 13
The point M is the minimum point of C.

The straight line / passes through the origin O and intersects C at the points M and N as
shown.

Find, showing your working,

(a) the coordinates of M,

3)
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2. f(x) =3+ 12x - 2x°
(a) Express f(x) in the form
a—b(x + ¢)

where @, b and ¢ are integers to be found.

3)

The curve with equation y = f(x) — 7 crosses the x-axis at the points P and Q and crosses
the y-axis at the point R.

(b) Find the area of the triangle POR, giving your answer in the form m Jn where m and
n are integers to be found.
4)
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8. The curve C| has equation

y=3x+6x+9

(a) Write 3x7 + 6x + 9 1n the form

a(x + .b)2 + ¢

where @, b and ¢ are constants to be found.

(3)
The point P is the minimum point of C,

(b) Deduce the coordinates of P.

(1)
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Figure 4
Figure 4 shows a sketch of the curve C with equation
P=d4 105 35
The point M is the maximum turning point on C.
(a) (i) Write 4 + 12x - 3x in the form
a+ b(x+c)

where «, b and ¢ are constants to be found.

(i1) Hence, or otherwise, state the coordinates of M.

B
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2. f(x) = 11 — 4x - 2x°
(a) Express f(x) in the form

a+bx+cey

where @, b and ¢ are integers to be found.

(&)

(b) Sketch the graph of the curve C with equation y = f(x), showing clearly the coordinates
of the point where the curve crosses the y-axis.

(2)

(c) Write down the equation of the line of symmetry of C.

8))
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S. The curve C has equation y = f(x)

Given that
*  f(x) 1s a quadratic expression
« the maximum turning point on C has coordinates (-2, 12)
*  ( cuts the negative x-axis at —5

(a) find f(x)
(4)

(=2, 12)ay

=V

Figure 2
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Figure 3
Figure 3 shows a sketch of the curve C with equation
- S 10x+22
y=5x —10x

] -5 : .
(a) Write 5.‘(‘ — 10x + 22 in the form

a(x +bh) +¢

where a, b and ¢ are constants to be found.
(3)

The point M is the minimum turning point of C, as shown in Figure 3.

(b) Deduce the coordinates of M
(2)
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3. i(a) Express 3x* + 12x + 13 in the form
a(x+bY+c

where a, b and ¢ are integers to be found.

(3)
(b) Hence sketch the curve with equation y = 3x” + 12x + 13
On your sketch show clearly
» the coordinates of the y intercept
* the coordinates of the turning point of the curve
(3)
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Figure 5

Figure 5 shows part of the curve C with equation y = f(x) where
f(x) =2x" —12x + 14
(a) Write 2x* —12x + 14 in the form
a(x +b)* + ¢

where «, b and ¢ are constants to be found.
(3)

Given that C has a minimum at the point P

(b) state the coordinates of P

(1)
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9. The curve C| has equation y = f(x).
Given that
» f(x) is a quadratic expression
+ (| has a maximum turning point at (2, 20)
* C, passes through the origin

(a) sketch a graph of C| showing the coordinates of any points where C| cuts the
coordinate axes,

(2)
(b) find an expression for f(x).

(3)
The curve C, has equation y = 1 — 4]
Curve €, and C, meet at the origin, and at the points P and Q
Given that the x coordinate of the point P is negative,
(c) using algebra and showing all stages of your working, find the coordinates of P

3)
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Figure 2

. 27 . : 2
(a) Express 6x — il X in the form a + b(x + ¢)° where @, b and ¢ are constants to

be found.
(3)
Figure 2 shows part of a skelch ol curve €' with equation
27,
=hx “——%
g 4
Given that the point P is the maximum point on C,
(b) state the coordinates of P
(2)
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Figure 1

Figure 1 shows a sketch ol part ol the curves €, and C|
Given that C|

* has cquation y = f{x) where f(x) 1s a quadratic function
» cuts the x-axis at the origin and at x =4

* has a minimum turning point at (2, —4.8)

(a) find f(x)
(3)
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