Roots and turning points of quadratic
graphs

ROBINSON .
LR Worked solutions

This topic online

n The curve C has equationy = (x - 3)2 +5

Write down the coordinates of the turning point of C. (1 mari)
A sluare.d reol number cannct be ntso.t&ve.. (x - 3)* s smallest
when x -3=0,%0x=3

At x = 3, y=o+tss= S. The curve the.re.l.ore, hos cts meaimum
(turacng point) at (3, 5)

(3,5)

n The curvey = X% - 6x + 8 crosses the x-axis at x = 2 and at x = 4.

a. Write down the solutions of x> - 6x + 8 = 0

b. Write down the x-coordinate of the turning point of the curve.

y

(2 marks)
o) The solutions of x2Z=6x + % =0 are the x-valuves where the curve crosses the x-
oxis, x=2o0nd x =4
o) 6:} s:)mme.krd, the ‘l:urn'ma pount s ko.(.l,wo.v between the

roots: x=& =93

2
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n A quadratic graph has the equationy = (x - 2)(x — 6).
a. Write down the coordinates of the points where the graph crosses the x-axis.
b. Work out the coordinates of the point where the graph crosses the y-axis.

c. Sketch the graph, showing these points. 4 marks)
o) y=o
(x-z)(x-é) = O
(2, 0) and (¢, ©)
b)x=0

= (-2)(=¢) =\2

(o, 12)
c.) U-shoped (Pos:.t:.ve. .:r.")
through (2, 0), (¢, ©) and (0, 12)

u A quadratic graph has equationy = (x + 3)(x - 7).
a. Write down the roots of the equation.
b. Write down the equation of the line of symmetry of the graph.

c. Work out the coordinates of the turning point. (3 marks)
o)

x==3% =1

b) Ho.(.iwo.j between the roots
-3+7 = 2
2

X =2

o) Put . = 2 wato the c.iuo.ti.on
= (2+3)(2-T7)=5x(-5)
(2, -25)
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a The diagram shows the graph of y = X2-2x-3

a. Write down the coordinates of the point where the graph crosses the y-axis.
b. Write down the solutions of x* - 2x - 3 = 0
c. Write down the coordinates of the turning point of the graph.

y

(3 marks)
o) The 5ro.p|r\ crosses the yraxis where x = O! y= -3, <0 (0, -3)
b) The armph crosses the x-oxis at x = =land x =%

¢) The Lowest point of the curve is at (1, -4)

n The graph of y = X% is translated 3 units to the right and 2 units down to give a new graph.

a. Write down the equation of the new graph in the form y = (x - a)® + b.
b. Write down the coordinates of the turning point of the new graph.

c. Work out where the new graph crosses the y-axis. (3 marks)

o.) ﬂiakt 3. x becomes (x - 3). Oown 2: subtrack 2

y= (x-3) -2
b) (0, 0) moves right 3, down 2
(3, -2)
)x=0

= (0-3)-2=9-2
(o, 1)
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y:X2—8x+7

a. Write x — 8x + 7 in the form (x + a)2 + b.

b. Write down the coordinates of the turning point and the equation of the line of symmetry of the
graph.
c. Work out the coordinates of the points where the graph crosses the x-axis.

(4 marks)
o.) Ho.(.oc of -8 ts =4
x2=%x+7 = (x-4)=-14+7
(x - '-lr)" -9
b) Minimum when (x - 4)* =0
(4, -9), Lene of sdmmefrj x =4
c) J =0
(.x-l)(.x.-'l) = O
(1, ©) and (1, O)
n By completing the square, find the coordinates of the minimum point of the curve
y= X%+ 10x - 2 (3 marks)

Complete the square

224102 -2 = (x+5) -25-2=(x+5)*-27
Check by expanding

x>+ \Ox+25-27 = x*+I10x -2

The munimum s when x = =5, so the mincmum po'mt is (-5, -27)

(-s, -27)
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n y=-x>+6x-5

a. Write y in the formy = —(x - p)2 +q.
b. Write down the coordinates of the turning point and say whether it is a maximum or a minimum.

c. Sketch the graph, showing where it crosses the axes. (4 marks)

o) Take out -\ ferst
y = “(x*-6¢x +5)

= ~((x-3)*-1+5)
y=-(x=-2)+y

b) x* term ts M.bm‘ti.ve., %0 r\-sl-\o.pc.d.

ma.ximum ot (3, +)

¢) Rooks | and s, J-:.n‘(‘:e.rce.pk -5
n=-sha.ged curve throush (, o), (s, 0), (o, -5)

m a. Complete the table of values fory = 6 - x°
x|-3|-2|-1]0|1]2]3

y| -3 5 5 -3

b. Write down the coordinates of the maximum point of the graph of y = 6 - X2

c. Use the table to write down the two consecutive whole numbers that the positive solution of 6 -

X% = 0 lies between. (4 marks)

o.)Wke.nx=-z:J=6-'+=z; wl-.e.ax.=0:j=6; whe.ax.=2.:y
=¢-4=2

o) The Larqest value og Yis &, at x = O, 30 £he maximum pocnt
S (O, 4)

) Between x =2 and x = 3 the J-vo.(.ue.s okmnat From 2 to -3, 0 y= O somewhere

between them
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m The graph of y = X +bx+c passes through the points (0, 8) and (6, 8).
a. Write down the equation of the line of symmetry of the graph.
b. Find the values of b and c.
c. Work out the coordinates of the turning point. (5 marks)
o) Same ke.:.slnt, so hal gway between
O+¢ = 3
2

x=3

b) Use (0, 8)

¢c = 8
Use (6, %)
C+eb+8 1
b t+tuy =
—Hy o £ -3¢ H°
+6 b T -¢ 6

o):x.=3

y = T-84+ =-
(33-|)

m a. Complete the table of values fory = x> + 2x - 8
x| 4| -3|-2|-1]0]|1 2

ylo |-5 -9 -5

b. Use the table to write down the solutions of X2 + 2x-8 = 0

c. Write down the equation of the line of symmetry of the graph of y = x* + 2x - 8 (4 marks)
o) Whenx =-2:y=4-u-%=-8 when % =07 y = -8 when x
=2.:J=H+'+-%=O

b) Yy = Oin the table at x = -4 and x =2, so these are the

solutions
¢) The Line of sjmmetrd is "‘“('J"'"“J between the roots
-+ 4+ 2
2

X =

==\

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 6 of 10



m a. Complete the table of values fory = X2 - 4x

x| -1

0

1

2

3

4

5

y |5

0

-3

5

b. On the grid, draw the graph of y = X% - 4x for values of x from -1to 5

c. Write down the coordinates of the turning point of the graph.

y

o.) When 2 = 1;
=md=m-m
b) Plot the seven pocnts and Join with a smooth curve

¢) The mencmum pount of the curve cs (2, -4)

J

=\-Y4

o

—-3,‘wkc.n:x.=2.:y='-i-%=-4;wke.nx

a. Complete the table of values for y = x° - 8x + 11

x| 0

1

2

3

4

5

6

7

8

y | 1

4

-4

-4

4

11

b. Write down the coordinates of the turning point of the graph of y = x% - 8x + 11

c. Write down the equation of the line of symmetry of the graph.

(5 marks)

(5 marks)

o.)\(JM,n.:.=ZZJ='+-\C+II=-Ijwken;:ﬂ:d=|6-31+ll=-5;whe.n:x.=6:3=3(

~4d+0n=-l

b) The smallest Y-valve s -5, at x = Y4, so the tum'ms pocat s

(«, -5)
¢) The Line of sjmmetrd passes kkroubh the twnmb pou\t

X = %
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m The curve C has equation y = X2 —4x -5
a. Write x2 - 4x - 5 in the form (x - a)2 +b

b. Sketch C, showing clearly the coordinates of the turning point and the coordinates of the points
where C crosses the axes.

y

12

(5,0)

(2; _99

(5 marks)

W) x*-4Y4x-5 = (x-2)'-u4-5=(x=-2)"-19

a) Check b y expanding

xP=4xt4-9 = * -4 -5

b) The '(:urm.ﬂa pouat is (2., -9)
L) For the x-wnkercepks, gactorise

x*-4x -5 = (- 5’)(.& + I), so the curve crosses at (S, O)

and (=, o)

b) Whenx = O, y=-5, %o the y-mtzroe.\ot s (O, -5)
b) Oraw o U=-shaped parabola tkroush these points with cts

mencmum ot (2, -9)
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m a. Complete the table of values fory = 2x2-3
x| -2 |-1]0]1 2

Yy |5 -1

b. Write down the coordinates of the turning point of the graph of y = 2x° -3

c. Use the table to write down the two consecutive whole numbers that the positive solution of 2x°
-3 = 0 lies between. (5 marks)

o.)\l\’henx=-l:v=2.-3=-l,' when x =0 Y = -3 when x =20 y
=%-3=¢§S

b) The munimum Value of yis -, at x =0, s0 the turmna poent cs
(o, -3)

c) Betuween x =1and = =2 the J'V&LULS cl-\o.l\ae From -\ to S, %0 y= O somewhere

between them
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a. Complete the table of values fory = X +x-6
x| -4|-3|-2|-1[0|1 |2]3

y| 6 0 -6 -4 6

b. On the grid, draw the graph of y = X% + x - 6 for values of x from -4 to 3
c. Write down the solutions of x> + x - 6 = 0
d. Use your graph to estimate the solutions of X +x-6=-5

y

= D W A~ 01O N

(6 marks)
o.)\l\’ke.a.z=-2.:3='+-1-6=-'+; wke.a.:r.=0!3=-‘,’ when x =
2: Y =4+2-6=0
b) Plot the e,:.alnt pocnts and joun with a smooth curve

o) The curve crosses the x=axis ot . = =3 and x =2

4) Oraw the Line y= -5 and read where it meets the curve: o.pproxima.‘l:u.:) x = =\6

-|i_r5)
2

and x = 0.6 (exact values are

For the J—LI\O.L ziom‘k&oﬁ, drow the horczontal Line y= =S and read the x=-coordinates
where tt meets the curve. Keep the l\tsmtt\/& siga: the Line s Feve vaits below the

A =0A1LS
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