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CHAPTER 1 QUADRATIC EQUATIONS

1 (a) Expressx? - 2x + 3 in the form (x — a) + b.

ARSWEF .., [2]

(b) Hence state the minimum value of x° —2x+3.

ARSWer .. ..o, [1]

(c) State the equation of the line of symmetry of the graph of y = x? - 2x + 3.

AnSwer .. ..., [1]
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2 (a) (1) Expressy=x?+ 8x+ 16 inthe form y = (x — h)*+ k.

(i) Hence, sketch the graph of y = x> + 8x + 16 on the axes below. Indicate clearly the
coordinates of the points where the graph crosses the axes and the turning point on the curve.

4

(2]

(b) State the equation of the line of symmetry for y = x* + 4.

(c) State the coordinates of the turning point y = (x + 2)~

Answer .. (coviviieiiiiiiiiiein, )[1]
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3 (a) Express

S as a single fraction in its simplest form.
X = X -

Answer 2]

(b) (i) Express y=x*+4x—5 inthe formy=(x + a)*>+ b, where a and b are constants.

Answer [2]

(ii) Write down the equation of the line of symmetry of the graph of y =x>+4x -5 .

Answer [1]
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4 Sketch the graph of y =4 (x -1)* on the axes below.
Indicate clearly the coordinates of the points where the graph crosses the axes and the
turning point of the curve.
[3]

Answer

¥

5 (a) Use a graphical method to solve : 1+2x" = %

et

ANSWEF (oiii i [3]
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(b) (i) Sketch the graph of y = (4 - x) on the axes below.

(b) (ii) Hence find the maximum value of 15,

ARSWeEF . oot [1]
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6 (i) Express x* - 6x + 10 in the form (x — p)* + q.

ARSWeF .ot [2]

(i) Write down the coordinates of the minimum point of the graph of y = x> — 6x +10 .

Answer (o..ooo.i.... g e ) [1]
(iii) Sketch the graph of y = x* — 6x +10 on the axes below.

Indicate clearly the value where the graph crosses the y -axis.

0 -

(2]

(iv) Explain why the equation x2 - 6x + 10 = £ does not have solutions for some values of £.

ATSWEE ..o
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7 Sketch the graph of y =16 —( x —3)* on the axes below.
Indicate clearly the coordinates of the points where the graph crosses the axes and the maximum
point on the curve.

v
-

8 da-be 1

2ac—5b E

(a) Rearrange the formula to make c the subject.

ANSWEr C= .o, [3]




BRIGHT
CULTURE Specialist in Secondary Science and Maths for 2000+ students

(b) Calculate the value of ¢ when a =-3 and b = 2.

9 (a) Express y=-x"—8x—10 inthe form of y=—(x—h)" +k.

ARSWer .o, [1]

(b) Hence, solve —x* —8x—10=0, giving your answer to 2 decimal places.

Answerx =............... [0 [2]
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10 The diagram below shows the graph of =X —=4(X+3) which cuts the x-axis at 4 and b, and the
y-axis at C.

[ y=(x—4)x+3)

(a) Find the coordinates of points 4, B and C.

Answer A (.......... , )
B(......... , )
C(uerrnnnn. y e ) [2]

(b) Find the length of line AC.
ARSWET .o, units [1]

(c) Find the equation of line BC.
ARSWET ..o, [1]

(d) Find the coordinates of the minimum point.

Answer (............ y e ) [1]

(e) Explain why the equation (x-4)(x+3)= k does not have solutions for some values of .
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11 (a) Express —2x" —6x—2,in the form ¢ (x+h)" +k where 4, h and k are constants.

ARSWET .o, 2]
(b) Sketch the graph of * y = -2x* —6x—2. Indicate clearly the coordinates of the points where the graph
crosses the axes and the turning point on the curve.
(2]

Answer

v

0 x

(c) Write down the equation of the line of symmetry of the curve V= -2x’ —6x-2

ARSWEr ..ot [1]
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12 Sketch the graph of ¥ =9-(x- 1)* on the axes below.
Indicate clearly the coordinates of the points where the graph crosses the axes and the maximum

point on the curve.

Answer

[3]
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13 The graph of the function y = ax? + bx + ¢ passes through the points (2, 4) and (1, 0). The y-intercept
of the graph is — 2.

(a) Find the values of @, b and c.

Answer (a) a = , b= , ¢ = [4]

(b) Find the coordinates of the turning point of the graph by completing the square.

Answer (b) ( R ) [2]
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ANSWERS
Qn Solution Marks Total Marks
la X =2x+3=x"-2x+3+(=1) —(=1) M1 2
{.‘{‘—1): +2 Al
1b Minimum value = 2 Bl 1
Ic x=1 Bl 1
2 | @0 | y=x?+8x+16
y=(x+4)-4>+16
7
y= [x+4]_ Bl
(a)i) .
é 16} G2 | G1 for
| correct
shape
G1 for
both
> correct
(— 4. 0) 0 X coordinates
' or label on
axes
(b) x=0 Bl
() (-2,0) Bl
3 (@ R
x-3 -9
_ 1 6
x=3 (x-3)x+3)
_)6
(x—3)(x+3)
_ (x-3
(x—3(x+3)
1
= Al
(x+ 3 [All
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OO | y=x*+4x-5 [M1,A1] method mark for
={x+2)Y -4-5 complete square
=(x+2) -¢

Or [BL, Bl] for gettingaand b
right

(i) x=-2

4 YVa
(1,4)
e
0,3)F"
/ \
(1,0 | \G.0)
i ' | v
|II I II|
III III
| |
| |
! |
| |
51
X Py
1,.-:L_ T ly=l+a).
Y=o
|
|__//
TTT———
/ . X
[ o
/
III
x=0
Answer .o
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®)i) y

oY
(0)i) Max pt. (2,4)
maximum value of 15
=15%
= 50625
(i) X - \‘2 - \I:
X —6x+10=x" —ﬁx+(—6 | —[—6 I +10
2 ) 2 )
=(x-3)"=(-3)"+10
=(x-3)* +1
(i1) 3,1
(iii) ’
N\ (0, 10)
10 X%
N\
1 —r—
0

@iv) Since the graph will not intersect the line y = k£ when & <1, there are no
solutions when &k <1.

OR

As x? - 6x +10 will not go below its minimum value of 1, it will not have
solutions for & <1.
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y
Iy
(3, 16) B1 for shape and
(0, 7) turning point and
symmetry of curve
Bl for x- and y-
(-1, 0) (7,0) intercepts
0 x
y=16—(x-3)£
(a) 6a - 2bc = 2ac —5b M

2ac+2bc=6a+5b
c¢(2a+2b)=6a+5b M1

__6a+3b
2a+2b i
(b) .
__6(=3)+5(2)
2(-3+2)
—4 Al
(a) —(x+4)" +6

(b) x=-1.55 or —6.45

10 | (a) A(-3,0),8(4,0),C(0,-12)

(b) | 12.4 units

(© y=3x-12

11 | (a)
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®) |
Y &

(-1.5,2.5)

L J

2.62 41.3&2\ x

y==2x"—6x-2

c
© t_—é (0.€)
x==3 (0:0) |
12
Yy A
(0, 8) (9
y=9-(x-1)
(—2,0) (4,0)

13 (a) sub(0, —2),c=-2

a=1,b=1

b y=@&+)?-27

Turning point (—% —2%)




