R Quadratic and simultaneous equations f:%

ROBINSON Worked solutions

This topic online

n Solve the equation 2x2 -7x-15=0 (2 marks)

Factorise: J;u\d. two numbers that mu(.t:.p(.y €o 2 X =I5 = =30 and add to =7
=10 and 3

2x* =10 + 3 - \S
2x(x -5)+3(x-5)
(22 + 3)(.: - 5) =

Set each bracket zlu«t to 2er0

"
o

x=5'or3(.=°i

n By completing the square, solve X2 +6x-4=0, giving your answers in the form a + Vb, where a

and b are integers. (3 marks)

Complete the square: hatve the 6
(x+3)*-9-4 = 0O
(x+3)*-13 = 0
(= + 3)z = \3

Siuo.rz root both sides, remember :
2x+t3 = 2M\3
== =3=["13

x=-3=["13
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a Solve 3x> - 5x - 1 =0, giving your answers to 3 significant figures.

(3 marks)
Use £he 10&&(«{:&9 Formula witha=3,b=-5,c= -l
x = -b:r(bz-'-hu.)
20.
« = S0 (25 -4(3)(~)
¢
Y
¢
- + 6.
x = S t6.O082% _ i
¢
= T -60%2%
x = -0.\804¢...
¢
x = L35 or x = -0.1R0
u Solve the simultaneous equations
y=x+3
X+ y% =29 (5 marks)

Substitute the Linear &"umtiol\ wato the cLuoqua.(:ic
22+ (x+23) i 29
x*txr+6+t1 F 219
2x*+6éx-20 ¥ O

w2z x*+3x-\10 ¥ O 2

(.z'\'S')(:L-?.) + O

x T 2o0orx ==9
Fend Lo.ck:)ocromy=x*3

9y = 2+43=¢S

= -S43 =-2

.z=2,:)=$or.x=-5',j=-2
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a Solve the simultaneous equations
x+2y=7
X - Xy +y2 =7

You must show all stages of your working. (6 marks)

Make x the subject of the Lunear equation
x = 7T- 13
Substitute into the g uadratic
(7-13)‘-(7-13)3-»31 19
u‘l-zadéqy-‘lv-tzj*-tj‘ F 7

7Y -35y+ul T 7
l-
7yt -3544u42 F O
=7 31_534.6:0 =1

(:)-2.)(3-3)
J T ?.ory=‘b

Svbstitute back tato x =7 - 23
y=12

x=3,j=20r.z.=l,j=3

n Using the substitution u = Vx, or otherwise, solve x - 7Vvx + 10 = 0 (4 marks)
Lctu=rx,so:x.=uz
v =-Tu+i10 = O
(u-l)(u-S) = 0
V= 20rvu=S
Ckw\at back: { == v, 50 s vore

I x

-I_.x. = 9> x =29

2>x=4

X=2YHYor=2S
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Solve the equation 22X _9(2%) +8=0

(4 marks)
Spot the hidden luo.d.ro.‘kt.oi 22+ = (%)
Let y= 2*
JF-lyrr =0
(J-I)(J-%) =0
Yy = \or y= 8
2 =\ x=0
2* = 3=2¥> x=3
x=0o0rx=9%
n The line I has equation y = 2x + k, where k is a constant. The curve C has equation y = X2 —4x+7
a. Show that the x coordinates of any points where I meets C satisfy X -6x+(7-k=0
b. Given that I is a tangent to C, find the value of k and the coordinates of the point where I touches
C. (5 marks)

o.) Set the e.iuo.*(:ions eiumt
=Y+ T = 2x+th

xi=-¢xt+tT-k = O

x?=6x +(7-1) o)

shown

b) Ta.nbe.l\kl one repeated root, so b2 - Hac =0

(-¢)*-u4()71-) = ©

3¢ -2 + 4k = O
4+ = O
R = -2

Solve the iu««lro.tu. with k= -2
x*-6éx+91 = 0
(x-3)* = 0O
x = 3

y = 1(‘6)-1='+

k= -2, touches ot (3, %)

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson Tuition Page 4 of 7



n Solve 2 + 3. 1, giving your answers in simplest surd form.
x-1 x+2 (4 marks)

Molteply every term by (x = 1)(x +2)
2(x+2)+3(x=-1) = (x-1)(x+2)
2x+t44+3x-3 = " +x=-2

Sxtl = x"+x-2
O = x*=4x -3
Ooes not pactorcse: complete the square
(x-2)*-4-3 =0
(x-2)* =1
x=-2 = 27
= =227

Necther value is 1 or =2, so0 both are valid

x=227

m A rectangular allotment plot in Leeds has a perimeter of 46 m. The diagonal of the plot is 17 m long.
Find the length and the width of the plot. (5 marks)

Let the sides be L and w metres
20 + 2w 4e
w2 L+w 23 2
P:){:ko.aorms on the &:.o.ﬁol\m(.
(" 4+ w? = 17* =299
Substitute w =23 - L

(24 (23-0)* 4 299
(24529 - wel +L> F 289
2l -4l +240 F O
w2 t*-23L +\20 % O w2
(L-1s)L-9%) § O
L £ I1SorlL=2%

w T Porw=\S

lSmbySm
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m Find all the real solutions of the equation (x2 - ?>x)2 - 2(x2 -3x)-8=0 (5 marks)

Letv=a?-32

vi-2v-2 = O
(b-a4)(v+2) = ©
VvV = YQoruv= -2
V=
x*=3Ix = 4
xrP=3Ix -4 =
(2 -4)x+1) =
x = Yorx=-|
v=-2
x?=3x = =2
x*=-3x+2 = O
(.x-l)(x-l) = O

x = lorx=12
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m Ayesha chips a golf ball up a straight hillside. Relative to the point where the ball is struck, the path
of the ball is modelled by

y =2+ 0.8x - 0.05x2

where y m is the height and x m is the horizontal distance. The hillside is modelled by the line y =
0.2x

a. Find the horizontal distance travelled by the ball before it lands on the hillside. Give your answer
to 3 significant figures.

b. Show that the vertical height of the ball above the hillside is h = 2 + 0.6x - 0.05x> metres, and
hence find the greatest vertical height of the ball above the hillside.

c. Give one limitation of the model. (7 marks)
o..) The boll Lands where the two l-\v.:.akts N 2.1'0«(.
2 + 0.%x - 0.05x? O.2x

0.05x% - 0.6x - 2 (o]

x20 x*=12x =40 F O x20
Bevadratic Formute
x = 1220 0wuu +10)
2

x = 621 1¢

x = \W.TN7... (the other rook s nzaata\/z)

4. T m

b) Hc.:.skt above hillscde = ball height = hillside hecght
h = 2 +0.8x-005x>-0.22

h = 24046x - 0052
Comp(.e.te, the 9 vare

h = -0.05(x*-12x) + 2

h = -0.05[(x=-6)*-3¢]+2
h = -0.05(x=-¢)*+1.%+2

h = 38-0.05(x -¢)*

Greatest when x = ¢

Iam

¢) Anv one seascble Limetation

ball modelled as a particle, or acr resistance asnore&
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