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GCSE Maths — Algebra

Roots, Intercepts and Turning Points
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions involving
roots, intercepts and turning points. Each section contains a worked example, a
guestion with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Using the graph, find the number of
roots and their values for the equation

f(x)=x*+3x+2

Step 1: Look at the graph and identify how many times it crosses the x-axis.

In this example we see the graph crosses at two points. These two points represent the
roots of the graph so in this case there are two roots.

Step 2: Look at where the graph crosses the x-axis. These are the roots of the equation.

The graph crosses the x axis at x = —1 and x = —2 so these are the roots of the equation
f(x) =x?+3x+ 2.

Guided Example

Using the graph, find the number of
roots and their values for the equation

f(x) =2x% —4x + 2

Step 1: Look at the graph and identify how many times it crosses the x-axis.
The ﬂm\”l" crosses the x-axis only once  Hemee, ot omly hat ane root.

Step 2: Look at where the graph crosses the x-axis. These are the roots of the equation.
The cllmpln coges ab (1,0) whore %=1 Henee x=b 1¢ Hot roat of
Hhe Waﬁon ) =22t~ g +2

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Find the number of roots and their values for the equation f(x) = x? — 7x + 12

: “\L @rwpln Crosses ot 2 Famh
AUross thie n-asis - flemet , tht
| | number of roots ace 2. Thew
1 f vorlues ope -
o7 =5 andn= Y

2. Find the number of roots and their values for the equation f(x) = x2 + 9x + 18

o

»

e ya,P'A Crosses Hu %- A8
ar PPWH Hente, fwe nuwlred

of o for el efpition B 2
The values of Hre oot awe -
= = —3 pll/lO‘ %""’6

@

»

3. Find the number of roots and their values for the equation f(x) = x? + 10x + 25
\ Ee Lol "n ﬂmfh only crogses at ane
/ REHEREESER S pant alony fe w-Axis. fentl,
He numb e oFroﬂ"’ &v( Hu
obvan g [
The root is 2= =0

IS

I s Ly 4 3 —2 A4 0
4. Find the number of roots and their values for the equation f(x) = x? — 4x + 7

The ﬁm‘ol‘ does not tross the
s f r-axs . Hente, Hat e ot oy

has no roofs-
iEEEEEN \, Numbotr of roat =0
Hee ﬁmpl« does not infercept L-AX4S:

Hma‘ no fW fOOfS‘

O wwwpmteducation Q@@ PMTEducation QoElS;



SPMT \

«resources-tuition-courses

Section B

Worked Example

Using the graph, find the y-
intercept of the curve given by the
equation f(x) = x* + 3x + 2 2

-

g
-2 o 2

Step 1: Using the graph, identify where the curve crosses the y-axis.
In this example we see there is one y-intercept at y = 2.

Therefore, the y-intercept is 2.

Worked Example
Calculate the y-intercept of the curve given by the quadratic equation

fx)=x*+3x+2

Step 1: The y-intercept occurs when x = 0. Substitute x = 0 into the equation for y = f(x).

£(0) = (0)* +3(0) +2

Step 2: Perform calculations to find the value of y when x = 0.
(0)24+3(0)+2=04+0+2=2

Therefore, the y-intercept is 2.

y,
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Guided Example

Using the graph, find the y-intercept of the
equation f(x) = x? — 2x — 1. Check the
solution by substituting a suitable value into
the equation. 2

Step 1: Using the graph, identify the point at which the curve crossed the y-axis.

The ﬁm"l’"‘ crpsses fle Y —AXD ok Y= -1 . Hemee Hee tj-mnrupf
s y=-\

Step 2: Substitute x = 0 into the equation y = f(x) to check the value you found is correct.
fla) = 27~ 2w - Thavedove, the y-intercept &
po) =(0)-2(0) -t == y= -1

Guided Example

Calculate the value of the y-intercept for the curve given by the quadratic equation
f(x) = 5x* — 18x + 4.

Step 1: The y-intercept occurs when x = 0. Substitute x = 0 into the equation for y = f(x).

fy =ban’> 182t Y
fC0)= o) - 18(NtY

Step 2: Perform calculations to find the value of y when x = 0.
§0) = S0)* —18()tY  They-idercept & U=4
flo) = o-o0+T%
£(0) - ¢
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Use the graph to find the y-intercept of the curve
given by the equation f(x) = 9x2 — 8x + 6.

The gm»pln eotses ot y-aws ax
[(j-—-(,. Hen ce) Hw a-fl‘nl’ﬂwpf of
fe cnrve 18 a"é-

6. Calculate the y-intercept of the curve given by the equation f(x) = 7x? + 8x — 2.
ftn) = 12?4 8n-2 m-tnd-l)ll‘u‘{,f/pf i Y= -
p(0)= F(0) ¢ §(a) -2
£0)* 0 t0 -2
o) = -2

7. Use the graph to find the y-intercept of the
curve given by the equation f(x) = x2.

The ﬂ«wpln uosses the y-axss at
y= 0 temee, the :’fﬂ’lWC‘”Pf
i 3;0-

8. Calculate the y-intercept of the curve given by the equation f(x) = x? — 10x + 13.

f(a) =1t -10n t19% The 9—{/\1"(%6691‘ i3 leg
£(0) =(0) -1000) +13
$00) = 0 -0 +1%3 = 1%
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Section C

Worked Example

By looking at the graph, find the turning
point of the curve given by the equation
f(x) =x*+4x +2 % n > o 2

Step 1: Identify the turning point as the minimum point of the graph. The coordinates of this point
are the co-ordinates of the turning point.

Here, the minimum point occurs in the bottom left quadrant with coordinates (—2,—2). This
means the turning point is at position (—2,—2).

Worked Example

Calculate the turning point of the curve given by the equation f(x) = x> — 6x + 9.

Step 1: We want the equation to be in the form y = (x + a)? + b as the turning point occurs at
position (—a, b). Obtain the equation in this form by completing the square.

x2—6x+9=(x—-3)2-9+9=(x—-3)2+0

Step 2: Using the equation in the form y = (x + a)? + b, find the position of the turning point.
For an equation in the formy = (x + a)? + b, the turning point occurs at (—a, b).

Here, (x +a)?+b=(x—-3)2+0.

So, a = —3 and b = 0. Therefore, the turning point occurs at (—a,b) = (—(-3),0) = (3,0).

Guided Example

Calculate the turning point of the curve given by the equation f(x) = x> — 6x + 9.

Step 1: We want the equation to be in the form y = (x + a)? + b as the turning point occurs at
position (—a, b). Obtain the equation in this form by completing the square.

fny = = baed = (20 2 ) ()6 = (o0
mplwngms%mﬂ\{ = (7(-5) +0

Step 2: Using the equation in the form y = (x + a)? + b, find the position of the turning point.
y = (1-3)"10  Therefore, Hu huwning point & (3,9) .
a:'aflﬂ‘f)j\ Tuming p oint = (-a:b) =(-(-%),0)

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

y=x%—4x + 4.

Here e manimum ro_m{' of flne :\ | |
Graph oL ot Pa'mF (2.0). EEEEE \{/
hence  Hue humhg P@'.”f of A RENENE u |

graph € (2, 0).

9. Use the graph to find the turning points for the curve ] \ ] / ]

10. By completing the square, find the turning points of the curve y = x? — 6x + 2.

=1 —bnt2 wMM6Mr%m fo change it
b frm (tta)* 4l
g= (04 O ()42
= (x-3— (-3)* 42 = (- %) A2 = (- ’0)\4
Mhe fuming pont 8 (3, =) -3 ,b--7

11. By completing the square, find the turning points of the curve y = x2 + 3x — 1.
y= £ - y=(rt 2)> 12 @m—a b=

;(1+%)1_(£)1,\ 2 Y
- (1t %) _a _, The hwning point 12 (-_i_,

<% -r-‘\w

)

12. Use the graph to find the turning
points for the given curve.

The minimuw poind of e ﬂmfﬂ«
oComrs at P@M{— (-Y, %)

Hone tle fwming pawt §of
H giver owve is (-4.%)
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