HIGHER MATHEMATICS
Answers to Exam Questions on Polynomials & Quadratics
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, so the equation has no real roots
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, so the equation has no real roots and the curve has no stationary points
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, so the roots are real and distinct (and rational)
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 for all p, hence the roots are real for all p
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 for all k, hence the roots are always real
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 for all k hence the roots are always real
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(b)     
sketch of a parabola which crosses the y-axis at






          
(0, 11) and has a minimum turning point ((3, 2)
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tp = ((1, (5)
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(b)
tp = (1, 3);   minimum turning point
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     (b)(i)   sketch of a parabola which crosses the y-axis at (0, 5) and has a minimum turning 

 
     point (2, 1)

         (ii)   sketch of a parabola which crosses the y-axis at (0, 5) and has a maximum turning 

                 point (2, 9)
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The line intersects the parabola when 
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, hence the equation has no real roots and therefore the line does not intersect the parabola
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 and this confirms that the parabola does not cross the 

                                        x-axis
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 for all integer values of k and the equation has 

                                                  real roots for all integer values of k
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has no real roots and there are no other real roots.
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    ((1, (2) is a max tp and (1, 0) is a min tp
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     (c)       y-axis: (0, 2)     x-axis: ((2, 0), (1, 0);   sketch

89.(a)
proof;   
[image: image129.wmf])

1

)(

3

2

)(

3

(

)

(

+

-

-

=

x

x

x

x

f


     (b)
y-axis: (0, 9)     x-axis: ((1, 0), 
[image: image130.wmf]÷

ø

ö

ç

è

æ

0

,

2

3

, (3, 0)

     (c)

[image: image131.wmf]9

max

=

f

 and 
[image: image132.wmf]35

min

-

=

f

 in the interval 
[image: image133.wmf]2

2

£

£

-

x


90.(a)

[image: image134.wmf]3

1

=

x



(b)

[image: image135.wmf])

1

2

(

)

2

(

4

4

7

2

2

2

3

+

-

=

+

+

-

x

x

x

x

x


     (c)
A
[image: image136.wmf]÷

ø

ö

ç

è

æ

-

0

,

2

1

;   
[image: image137.wmf]2

1

-

<

x


91.(a)

[image: image138.wmf]6

=

a

;   (0, 6)

(b)
((3, 0), 
[image: image139.wmf]÷

ø

ö

ç

è

æ

0

,

2

1


92.(a)
proof

(b)

[image: image140.wmf])

4

)(

2

)(

1

(

))

(

(

-

-

+

=

x

x

x

x

g

f


     (c)

[image: image141.wmf]1

-

¹

x

, 
[image: image142.wmf]2

¹

x

, 
[image: image143.wmf]4

¹

x


93.(a)

[image: image144.wmf])

4

)(

4

)(

1

(

)

(

+

-

+

=

x

x

x

x

f





     (b)
y-axis: (0, (16)     x-axis: ((4, 0), ((1, 0), (4, 0)

     (c)

[image: image145.wmf]÷

ø

ö

ç

è

æ

-

27

400

,

3

8

 is a max tp and (2, (36) is a min tp

94.(a)

[image: image146.wmf])

5

4

)(

1

(

5

3

2

2

3

+

+

-

=

-

+

+

x

x

x

x

x

x


     (b)
Stationary points occur when 
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