Term: Term 1 Week 8 Date; Wednésday 21st March 2012

Time allowed: 80 minutes Assessment: Extension I Mathematics

Question 1:

(a)

(B)

(c)
(&)
(i)
i)

(d)

(e

Question 2:
(2
]
(i)
(iif)

(iv)

(b ®

)]

Write 4251 as a mixed numeral show all working.
Simplify 9 +27%

Factorise

4x*+12xy+9y°

gx*+27y*

8x*+27y° y 4x>-9y°

Hence simpli
Py 6y Xt 112919y

3 3
+ is rational.
42 a2

If o, and y are the roots of x*—2x*+4x+1=0, evaluate (a+1)(B+1)(y+1)

Show that

Apolynomial is defined by P(x)=~x"+x*+14x-24.
Show that (x—2) is a factor of P(x).
Fully factorise and solve P(x)=0.

Graph the polynomial P(x)=-x*+x*+14x-24

Hence solve 3—XSX+6
x-2

By completing the square show that the roots of the equation 2x*—5x—12=0

are x=—§ and x=4.

[
21

By using the substitution u=2*, solve the equation 2! -5=

Question 3:

(a)

(®)

©

M

(i)

M

(i)

(e}

(8

Solve |2y+7|+|y—2{210.

If one root of the equation 36x*—36x*—x-+k=0 is equal to the difference
between the other two roots, find:

The roots of the equation.

The value of k.

Show that (a+ B) -3af(a+B)=o+ B

The roots of the equation x*+(x+1)*~k=0 are & and f3.
3 3 1
Prove that o + f3 =E(1—-3k).

. . N 3 3
Find, in terms of k, a quadratic equation in x, whose roots are o and f3°.




Term: Term 1 Week 8 ' Date:  Wednesday 29th March 2012
Time allowed: 60 minutes Assessment: Extension I Mathematics

Question 1:

(a) Write 4.251 as a mixed numeral show all working. 2
Let x=4.251 —)
10x=42.5151 - (2
1000x=425151 - (3)
Now equation (3)-(2) 1000x=425151 - (3
10x=425151 -
990x =4209
= 4209 83
990 330
] Simplify 9% +27% 2
92x+l +273x
= (32 )Zxﬂ + (33)3X
= 34x+2 _:_3‘3)(
= 3—5x+2
(c) Factorise
() 4x*+12xy+9y° !
=(2x+3y)
1

(i) 8x*+27y*
=(2x+3y)(4x*-6xy+9y?)

(d)

(e)

(ii)

8x*+27y° y 4x*-9y*
4x—6y  4x*+12xy+9y°

Hence simplify

B [2x+3y)(4x2—6xy+9y7)x(2x—3y)(2x+3y)
2(2x~3y) (2x+3y¥

_ X6y 19y
2

3

Show that +L is rational
42 412

_ 3(4+42)+3(4-12)
(4—v2)(4++2)

12432 +12-3y2 24 12
= 2T ¥e TR P27 222 ie Rational.
16-2 127

If @, and ¥ are the roots of x* —2x*+4x+1=0, evaluate (a+1)(f+1)(y+1)

X =2x7+4x+1=0

o+f+y= —=2
a
of+ By +yo= % =4
opy= L=
a
(e+1{B+1)(y+1)= afy+af+Py+y+o+f+y+1

=—1+4+2+1
=6

3




Question 2:
(@)

o]

(i)

(i)

A polynomial is defined by P(x)=—x"+x*+14x-24.

Show that (x—2) is a factor of P(x).
P(x)=~x*+x*+14x~24,

P()=-2°+2"+14%x2~24.
=0
o (x-2)is afactor,

Fully factorise and solve P(x}=0.

~xt—x+12
x=2)-x*+x*+14x-24
—x* +2x*
—x*+14x
—x*+ 2x
12x-24
12x-24
0

S P(x)=(x-2)(~x*—x+12)
=—(x-2)(x*+x-12)
=—(x-2)(x+4)(x-3)

~x=2,-4,3

Graph the polynomial P(x)=-x*+x*+14x—-24

3x
i Hence solve ——<x+6
() ! x—-2
Multiply each term by (x-2)?2
ax(x-2) <(x-+6) (x-2)

3x(x-2) - (x+6) (x-2)
(x-2) [ 3x-(x+6) (x-2)

2

<0
<0 \

1 .‘
] <0 \ e

(x—Z) |: 3x—(x2+ 4x- 12)
(x—Z) ( 3x-x?- 4x + 12

)so
(X—Z)(—XZ—X+1Z)SO - \ ) “

_(x-z) (x+ 4)(x— 3)5 T

R e S b
g =

v
\

\

~ginez 2 275

(b) 0] By completing the square show that the roots of the equation 2x%*~5x—12=0

are x:—g and x=4.

2x%—5x—12=0
-3y =6
2 2
K=t SIS NP D=
272 272
2
N I
4 16
5Y 121
X=-=1=—
4) 16
x5
4
5411
4
L5116 511 6
T4 4 ; 4 4




6
(i) By using the substitution u=2*, solve the equation 2 5=

+ 6
ol _5=E,\‘T1

2(27)-5= i
2
-
227 - 5(2°)-12=0

224)-5

Let2=u
21 ~5u—-12=0

From previous question

-2

U or

ie 2" == or

No solution  or

Question 3:
(a) Solve |2y+7|+|y—2|210.

Case 1:
2y+720 and y—-220

yz—% and y =2

%

I
~

2y+7+y-2210
3y=5
5

>=
y3

g1

u=4
2¥=4
x=2

Case 2:
2y+7<0 and y—-220

ys—% and y=2

(—-—-——-—1 ;——-}
7 2
"2
No Solution.
Case 4:

2y+720 and y—-2<0
yz—% and y<2

2y+7+-(y-2)210
2y+7-y+2210
yz1

~1sy<2

Final Answer

Case 3:
2y+7<0 and y-250

ys—% and y<2

=12y +7)+-(y-2)210
—2y-7-y+2210
-3y=15

y<-5




]

(i)

© (D

If one root of the equation 36x*—36x%—x-+k=0 is equal to the difference
between the other two roots, find:

The roots of the equation.

Let the roots be o,8, ot~ 3

Sum of roots = (x+ﬁ+(x—ﬁ=_—b:§é=1
. a 36
ie. 200=1

a==
2

Product of roots, 2 at a time =af+a*—af+of - f°
¢ -1
=g’ +of-fi=-=—
=P a 36
SUb(leil'FE—ﬂz:“—l
24 2 36
9+188-36f"=-1
3647 ~185-10=0
18p*-94-5=0
(68~5)(38+1)=0
68-5=00r3p+1=0

5 1
ﬁ=g:ﬁ=—§

1
o-f=s—
p 2

- Roots are

The value of k.

Product of all 3 roots otf(e ~ B)= -
a

Show that (a+ ) -3aB(a+ f)=a’+

(o+ By =(a+B)a+p)
=(a+B) (e +20B+ Y
=P +20B+of +a’B+20p + B
=0’ +30’B+3ap*+ f°
(a+BY ~3a°f—30f =0+
s (o BY =30B(a+ )=+ B

(i)

(@)

8)

The roots of the equation x*+(x+1)* =k are o and j3.
3 3 1

Prove that o®+ 3 =5(1~3k).

2x2+2x+1-k=0

a=2, b=2, c=1-k

b 2 c 1
.'.a+ﬁ:—;=—2—=—l and aﬁ=;=5(l—k)

Lot B =(<x+ﬁ)3~3zxﬁ(oc+ﬁ)

=(1) -ax (1= k)1

3
=—I+=(1~k
3 3%
R
2 2
-1 3k
2 2
1

Find, in terms of k, a quadratic equation in x, whose roots are * and B

1
B =(ap) = g(l k)
The quadraticequation withroots o> and 7 is )

x% —(sum of new roots)x +(product of new roots)
1 1 3
2 -
x -E(I-Bk)x+g(1-k) =0

832 -4(1-3k)x+(1-k)’ =0




