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(b) Express x” — 10x + 40 in the form (x + @)’ + b, where @ and b are integers.
3 -10% £ 40 = (2c-5)" -25 + ko

= (x-5)*+15
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(Total for Question 16 is 5 marks)
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17

(c) Express 4x?—8x + 7 in the form a(x + b)* + ¢ where a, b and c are integers.

e[ x* -2 + ]

4x?*- Boct++

e[ (-1 E]
[ et ]

=4 (oe-)" T3
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(Total for Question 17 is 8 marks)
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Given that a, b and ¢ are integers,
(b) express 3xZ + 12x + 19 in the form a(x + b)* + ¢
— 9
22+ i2c+ 19 = 3 EJCZ + ko t+ '3;']
=3[ (oc+2)® -4 + 7]
3
= 3 [(DC."' 2)2 + ’%—
= 3 ( oC ‘(‘2)2- + F
............... 5
(Total for Question 19 is 3 marks)
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19 Express 3x*— 6x + 5 inthe form a(x—b)* +¢

32oc* - 6oc +5 = Sfx-z‘Zx-'— %j
= EE(I-OZ—( -"%j

=3[ (x-0)*+%

- 3(3¢—\)Z1—Z

(Total for Question 19 is 3 marks)
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20 (a) Write 3x* — 12x + 7 in the form a(x + b)* + ¢

2 -2 + F = SEIZ_L"DL‘*'%]
=3[ (o -2)" -+ L]

=3[ (x-2)"-%]

= (c-2)"-5s

The line L is the line of symmetry of the curve with equation y =3x* — 12x + 7

(b) Using your answer to part (a) or otherwise, write down an equation of L.

Q -/
Ny
(2,-3)

[
; x=2

V34Y SIHL NI 311YM 1ON Oa

(Total for Question 20 is 4 marks)
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20 (a) Express 2x?—11x + 9 in the form a(x — b)> — ¢ where a, b and ¢ are numbers to
be found.

dx?* -l +9g = 2_[3(:7— 'J?'_‘ x + 32']
2 foe-f- 23]
—Z[:(DC'—_L§ lé

P NE S

3)

The curve C has equation y = 2(x —3)*> = 11(x =3) + 9
The point P is the minimum point on C

(b) Find the coordinates of P

u
Mo point of 25 —lloc+ 9 — (_(: - (%q_)

C \S fronslcen (D(.—3> = 2 un S r\sh%:

1 -9
— (Tx-_+3) ==

_,< _L(—‘T

(2)
(Total for Question 20 is 5 marks)
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21 The function fis such that f(x)=5+6x—x> for x <3
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(a) Express 5+ 6x —x* in the form p — (x — ¢)* where p and ¢ are constants.

S+ ex -x*=-x*+ 63 +5

- — [3:7- — 63C —Sj
--[ (x-2f -9 -5 |
= - [ (JC-S)Z - l‘&—j

= —pe-2)" +ie = 1 - (x-3)° 2)

(b) Using your answer to part (a), find the range of values of x for which f-!(x) is positive.

B——54—c;ac—x_‘

S:. \L\'-(Jc-g)z
g+ (3 =k
(x-3)°= k-9

-3 =ty

x =3t {-y

£ = 35 -
xé?

e ()= 3L

\F x=5 \‘Cot\tbe

neso:t\\&
2-Ju-5 =0
x> >5 o< Wy
s< x €\

5)

(Total for Question 21 is 7 marks)
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22 Write 5+ 12x — 2x* in the form a + b(x + ¢)* where a, b and ¢ are integers.

5 +12>C -2 = — (% -12x "5)

= -2 c2-6x -5 ]
= -2 [ (x-3)" -1-% ]
= 2 [ (-2 -2

= -2 (oc-3)* +23

= 23—;1(1;-3)1

(Total for Question 22 is 4 marks)
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22 The curve S has equation y = f(x) where f(x) = x*
The curve T has equation y = g(x) where g(x) = 2x? — 12x + 13

By writing g(x) in the form a(x — b)> — ¢, where a, b and ¢ are constants,
describe fully a series of transformations that map the curve S onto the curve T.

S(,c) = 2x*-12xT\3

= ZEDCz—QDC+_'%:]
=2 [ (-2) -9 + 3]
-2 (-3 -5

- — 2 _
= 2(x-3) -5 é\dcm.s

& unks
/'. r{s\\t ) 3

streXxch® kS

Y X2

(Total for Question 22 is 4 marks)
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23 Express 7 — 12y —2x* in the form a + b(x + ¢)* where a, b and ¢ are integers.

1 -25c—2>% = -2>5¢% —i2>x + ¥

= —1[3c11—6x —-32—]
= -2[ bcrz) -9 -32-]
- -2 [(DC’I‘B)L—_Z;]

= -2 (xt3)"+ 25

- 2S- Z(DC‘*— 5) (Total for Question 23 is 3 marks)
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23 (a) Express 2x* — 12x + 3 in the form a(x + b)* + ¢ where a, b and ¢ are integers.

pxt-2sct3 = 2 [ o2-ext+ 3]
-2 [(x-3) -+ 2]
=2[ (emap -8

=2 (3&'3)2 -15

3)
The curve C has equation y = 2(x + 4y — 12(x + 4) + 3
The point M is the minimum point on C

(b) Find the coordinates of M

23C7' 12X+ 3 hos mmwmoaoen <V

2 (5c-3) -1 (3,-15)

Y= 2 (x+q)2 - |z(x-\—'+) +3

translafien U onks left
(3,—'5) — (g_l";"s)
- (—\\\S)

(2)
(Total for Question 23 is S marks)
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24 (a) Write 7 + 12x — 3x? in the form a + b(x + ¢)? where a, b and ¢ are integers.
7412 —3x? = ~3x” +R2x +F
= —S[XZ —L‘"x _.3’3,]
o) 4 - 1]
=3[ (-2 -4 -3
= ——3[ ( 3(.,"2)2 -9 :[
= -2(2<-2)" +19
= ]q — E(DC_' 2_)
“4)
The curve C has equation y =7 + 12x — 3x?
The point A is the turning point on C.
(b) Using your answer to part (a), write down the coordinates of 4.
(2,14)
(1)
(Total for Question 24 is 5 marks)
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24 Express each of @, b and ¢ in terms of ¢ so that
g+ 12x — gx*
can be written as a — b(x — ¢)’
qt12x-qx’ = -qxt X g
= - x* - = x — l]
[ -2
- - _ 6\ 2 36
il eet- g -]
= _ - 6\* _/26-9™
2 [ o) (]
q/
- - x‘él + Sijt
‘1’( q') q
_6\?
= -q, (¢ z,;) *%é-eq,
:% = ‘.é
(/3 _qj+q, b=g9, ¢ CH
A= eomsassnensanns
!
L
(Total for Question 24 is 4 marks)
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24 (a) Express 7 —4x —x? inthe form p— (x + ¢)* where p and ¢ are constants.
’1'L\—JC- _)Cl - _xz —-L(,x* .-f-
- -Exzi—ux—?’]

= -[(er) -4 -3 ]

== [(x+2)" 1]
= —(ac+z)" +1)

= - (fo)l

(b) Use your answer to part (a) to solve the equation 7 —4(y +3) - (y +3)*=0

Give your solutions in the form e + \/? where e and f'are integers.
X =yt3
A
W= ((yt?) +2_> =0
2
= (3*6>
+ [\ = 5*—5

The curve C has equation y =3 — 5(x + 1)
The point 4 is the maximum point on C.

(c) Write down the coordinates of 4.

(—(,3>

1)
(Total for Question 24 is 6 marks)

(2)

3)
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25 f(x)=17 —3x" + 12«

Write f(x) in the form a — b(x — ¢)* where a, b and c are constants.

1F7-2? 42 = -3+ 12X +13

--3[xr-ex - 2]

= —5[(3&—2.)?"‘\—‘%3

B

SRSSEER

= -3(x-2)" + 29

= 29 - BCx—ZY

)= o

(Total for Question 25 is 4 marks)
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