R Completing the square

ROBINSON Worked solutions

This topic online

n Write x° + 10x + 7 in the form (x + a)‘2 + b, where a and b are integers. (2 marks)
= x*410x+ 7
HaLLJ, oo; 10t S
= (x+5)*-25+7

(x+5)*-18

@D vrite 2 + 8x + 3 in the form (x + @) + b, where a and b are integers. (2 marks)
E.xpo.ml:.ns (x +a)* St\le.s x*+ 20x *+ o’ Tomatch 3, we need 2o
=9%,%0a =4
Halve £he coe g ceccent of =

(x+4)* = x>+8x +1K

Ad just the constant

x2+%x+3 = (x+u)-1+3=(x+1)2-1\3
Check by expanding

x? 4+ bx+16-13 = 2+ bx +3

(x +4)*-13
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n a. Write x2 - 5x + 1 in the form (x - a)2 + b.

b. Hence write down the minimum value of x> - 5x + 1 and the value of x for which it occurs. (3 marks)
o)
= x*=-Sx +|
Ho.(.oc o -5 s -5/2
= (x-2)-20
2 N

29 2\

- 41=-=

o b
S 21

(x- 2y -2
v 4

b)

The square us smallest (zero) when x =5/2

2\ s
menimum = ~—— when X = —
L‘.

n a. Write x> — 6x + 11 in the form (x - a)2 + b, where a and b are integers.

b. Hence find the coordinates of the turning point of the curve y = X2 - 6x+ 11 (3 marks)
a.)(.z-?;)z = .z"-c:l.+‘\,soxz-6x+l\=(.z-3)"+2
m) Check b:} e.:x.po.nd.:.na
x*P=6xt+1+2 = x2-¢x+1l
b) The mincmum of (x =3)24+2 s when x = 3, Sivu\s the e””‘"“ﬁ
pou\t (3, 1)
B The curve with equation y = X2 + bx + c has its turning point at (3, -4).
Find the values of b and c. (3 marks)
Tum'ma pount (3, -'-l») Sive.s the r.omp(.vte.d sguare form
J = (x- 3)1 -4
E.zpomd. the bracket
:’ = xP-bx+T-u

= x*=-¢x+S

b

-6,¢c=9
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n Solvex’ = 5x+1=0 by completing the square.

Give your answers in the form p %\/q where p and q are integers.

(4 marks)
x*=-Sx+\ = O
Complete the square
s 21 4
(x-2)-2 30
2 4
22 (x-5) % 2 22
94 - “
2 o
X - — -
2 2
+1 X ¥ i * -I_?-\ +—
2 2 2 2
"
s=4 2
x = —-
2
By completing the square, solve
X +6x+4=0
Give your answers in the form a + Vb where a and b are integers. (3 marks)

Complete the square
x*4bxtu = (x4+3)2-94+u=(x+3) -5
So(x+3): = §
Both {5 and - s sq vore toS,s0x +3 = 2 s. The & sLgn
represents these tuwo posscbilikies
x =-3x2[s
Checle b y expanding

(x4+3)'-5 = 2 +46x+9-S =x24+6x +4

x==-3+ sch't(S) of x = =3 - sir‘k(S)
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n a. Write 3 + 8x - ¥ in the form a - (x - b)z, where a and b are integers.

b. Hence write down the coordinates of the maximum point of the curve y = 3 + 8x — x°

«)

348x=-x2 = 3-(x*=-2x)

Complete the sguare inscde the bracket
= 3-((x-4)*-16)
= 3-(x=-4)* 41

\J-(x-4)2
b)

(x - 4)?cs never ne.sak‘we., so the Sre.o.{:e.st va.lve ¢s 19, when x = 4

mo.ximum po&.nt (‘-\-, I'i)

n a. Write 2x% + 12x + 5 in the form a(x + b)® + ¢, where a, b and c are integers.

b. Hence write down the coordinates of the turning point of the curve y = 2x% +12x + 5

o.) Take ovt the oco.c‘tor 2 J;rom the x terms: ?.(.zz + C.x.) +S

o) Compleke the square caside

x4+ 6x

a) So2x?4+\2x +S
a) Check b:’ e.at.pomd.u\a

2(x? 4+ 6x + ‘1) -1%

(.x'!'3)7'-‘1
2(x +3)2-18+5=2(x+3)*-1\3

2x2 4+ 12+ S

(4 marks)

(4 marks)

b) A squore s ot Least zero, and cts coe.ococ'\r.ie.n‘k 2 is positive. The smallest value

is {:ke.re.ocore. -13, when % +3 = O the (:wm.ns pocat is (-3, -13)
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m a. Write 3x% - 12x + 5 in the form alx - b)2 + ¢, where a, b and ¢ are integers.
b. Hence solve 3x% = 12x + 5= 0

Give your answers in the form p + \/—rq where p, g and r are integers.

o)
¥3xr=-\22+ S

(5 marks)

3(.&2-‘-\-1)-}5
3((x-2)"-4)+s
(x-2)-12+S

3 -2)2-1
b)

3(x-2) -1 i

o
o 3x-2) F 7 +7
=3 (.&'1)1 + 1 =3
3
x =2 ¥ :'-I_l
3
Rotionalise: _r-l,—_ I = {2
3 3 3
RN Y

3
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€D v-22-8+3

a. Write f{x) in the form a(x - b)2 + ¢, where q, b and ¢ are integers.
b. Hence solve fix) = 0, giving your answers in the form p + \/?q
c. Priya says that the minimum point of the curve y = fix) is (-2, =5).
Explain the mistake Priya has made and write down the correct minimum point. (7 marks)
o.) Toke ovt the J,o.c.‘tor 2 acrom the x terms: 2(22 - '-Lz.) +3
a) Complete the g vare
x*=4x = (x-2)" -4
o.)Sol.(.x) = 2(x-2)2=-%4+3=2(x=-2)*-5
o..) Check b:) e.:x.pu\d.:.ns
2(x-4x +4)-5

b) Solve 2(x -2)* -5

2x*-8x 43

o:(az.-z)1=i
2

y0x =2~
2 2

b)_‘-2_=:‘(—(i)==rlo -».f_\o
2

b) Check with the tormu(.a
x= 850 (¢v-24) 3={wo _ 4 L0
i} ] y

c) Scace 2 is positive and (2 - 2)* cs ok Least 2ero, £he minimum occurs when x -2 =

0. This means x = 2, not -2. Priyo. copied the scqn wnside the bracket tnstead °of
J.a.ml:.na the x-value that makes ¢t zero

¢) The correct muncmum point s (2, -s)
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