Completing the square (H) - Algebra PhysicsAndMathsTutor.com

1 (a) Write 7 + 12x — 3x? in the form a + b(x + ¢)? where a, b and c are integers.
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The curve C has equationy = 7 + 12x — 3x?
The point A is the turning point on C.

(b) Using your answer to part (a), write down the coordinates of A.

1
\i = ‘c] ‘-3()(-"2)
.1
y- tevrdinalte x ~Cofdinate (x-?,:g - X=2)

(when x=2, y=14)

(Total for Question 1 is 5 marks)
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2 The function fis such that f(x) =5+ 6x-x> for x <3

(@) Express 5+ 6x —x? inthe form p — (x — )?> where p and g are constants.
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(b) Using your answer to part (a), find the range of values of x for which f-1(x) is positive.
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(Total for Question 2 is 7 marks)
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3 (b) Express x> —10x + 40 in the form (x + &)’ + b, where a and b are integers.
By using compleing ¥he Sguare method -
2
(x-5) -25 tuo (1)
- (x5) +15 ©

whee o= -5
b=:I5

2
(x-5) +15

(Total for Question 3 is 2 marks)
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4 A particle P is moving along a straight line.
The fixed point O lies on the line.

At time t seconds (t > 0), the displacement of P from O is s metres where
s=t"-9t°+33t-6

Find the minimum speed of P.

ds * gt 433
peed, V= 0

v: 3 (b6t +u)
By completing +he Square

V- 3[(\:-3)1- q H'] )

33 e2]
v -a-tre (O

v is at Mminimum when Hint term =0 (cannot be negative

beause Of sguate )
2
whenv =3, v 3(3-3)4¢

2 0 +6
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_ -1
2 minimoum gpeed of P 1§ 6 ms

(Total for Question 4 is 5 marks)
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5 (a) Express 2x* —12x + 3 in the form a(x + b)> + ¢ where a, b and ¢ are integers.

a(x-62) +3 ©
2[(x-3)-9] +3 @)

1(1-3)148 t3
1(1-3)1-"; 0

where 6-2 ,b=-3 and ¢ - -I5

(Total for Question 5 is 3 marks)
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6 Express each of a, b and c in terms of q so that
g+ 12x — gx?

can be written as a — b (x — ¢)°

~¢1/(7(,l—%l) tq @
Q‘L [(l*-;—::) :l +1, @

g (x-Sy et

O

q-—g—"-‘“?,
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= ¢
e v v
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c= ... ‘1’ ........................................

(Total for Question 6 is 4 marks)
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Given that a, b and c are integers,

7 (b) express 3x? + 12x + 19 in the form a(x + b)? + ¢

3(2 +4z) + 14 ®

a[(xt2)-4] 419
Z(Lflf-ll*‘q

3(242) +1 O

q:stb:z’c:_} N
3(x+2) + %

(Total for Question 7 is 2 marks)
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8 (a) Express 7 + 12x — 3x’ in the form a + b(x + c)* where a, b and ¢ are integers.
2
-3 -yx) (1)
F 3
1 - 3[(75‘2) - tl] O
\

}-23(x-2) +12

19-3 (l‘l)?} (D

C is the curve with equation y = 7 + 12x — 3x°
The point A is the maximum point on C

(b) Use your answer to part (a) to write down the coordinates of A

(Total for Question 8 is 4 marks)
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The function g is such that
g(x) = 5x° — 20x + 23
9 (c) Express g(x) in the form a(x — b)*+ ¢
yx) = 5 (1‘- kx) +23 @
2
-s[(e-2) 4] +23 ®
|

2
- S(x-2)-20+22

- 5 (x-2) +3
O

(Total for Question 9 is 3 marks)
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10 Express 3x?—6x +5 inthe form a(x —b)?>+c

3(-22)+5 (1)
: 3[(X-I)L~| ] +$5

- 3(}-1)1-3 +5‘®
c3(a-1) +2 0
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2
3(x-1) 42

(Total for Question 10 is 3 marks)



