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1.Findthevaluesofxandysuchthat

[4marks]

2.Findtheexpansionof inascendingpowersofxuntilthetermin .Suggestone1-3x

1+x

3 x3

valueofxthatenables tobeestimatedusingtheaboveexpansion.1

3
3

[5marks]

Hence,estimate accuratetofourdecimalplaces. [3
1

3
3

marks]

3.(a)Matrix isgivenby .P P=(3 2

-1 -1)
Findthevaluesof and suchthat ,where and isanm n +mP+nI=OP2 I O 2×2

identitymatrixandnullmatrixrespectively.

Hence,findtheinversematrixof. [5marks]P

(b)GivenmatrixQ=(
1 2 -1

2 4 -2

3 3 -2
)

Showthatmatrix isasingularmatrix. [3marks]Q

4.a)Thecomplexnumberszandwaresuchthat , .Where and

arereal andpositive.Giventhat ,findtheexactvaluesof and .

b)Thecomplexnumberszandwaresuchthat .

Findtheexactvaluesof

i)therealpartofzandtheimaginarypartofz,

ii)themodulusandargumentof . [9

marks]

5.Theparametricequationsofaconicisdefinedas andx=3tanθ-6 y=4secθ+5.

(a).ShowtheCartesianequationoftheconicrepresentsahyperbola. [3

marks]

(b).Findthecoordinatesofthecentre,vertices,fociandasymptotesofthehyperbola.

[4marks]

6.Theplanes and aredefinedbyπ1 π2

:r. =8, :r. =4π1 (
3

3

1
) π2 (

2

4

3
)
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(a)Findtheacuteanglebetweenthetwoplanes. [3marks]
(b)ObtainavectorequationandtheCartesianequationofL,thelineofintersection

ofthetwoplanes. [6marks]

Scheme:

1.Findthevaluesofxandysuchthat

[4marks]

NO ANSWER MARKS NOTES

Giventhat

Giventhat

=

=

= substit.

=

=

;

From(1),

M1A1

M1
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A1

(both)

4marks

2.Findtheexpansionof inascendingpowersofxuntilthetermin .Suggestone1-3x

1+x

3 x3

valueofxthatenables tobeestimatedusingtheaboveexpansion.1

3
3

[4marks]

Hence,estimate accuratetofourdecimalplaces. [4
1

3
3

marks]

NO ANSWER MARK

S

NOTES

=1-3x

1+x

3 (1-3x)
1

3(1+x)
-1

3
M1

X=[1+ + + +…
1

3
(-3x)

(13)(-
2

3)
2
(-3x)2

(13)(-
2

3)(-
5

3)
6

(-3x)3 ]
[1- + + +…
1

3
(x)

(-13)(-
4

3)
2

(x)2
(-13)(-

4

3)(-
7

3)
6

(x)3 ]

M1M1

=(1-x- - -…x2
5

3
x3 )(1-x+ - +…

1

3

2

9
x2
14

81
x3 ) M1

=1-x- - -…
4

3

4

9
x2
140

81
x3

A1

Let =(1-3x1+x)
1

3 (13)
1

3

=
1-3x

1+x

1

3

x=
1

5

When ,x=
1

5

=(13)
1

3 1- - -
4

3(
1

5)
4

9(
1

5)
2 140

81(
1

5)
3

B1

A1

A1
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Findtheexactvaluesof

i)therealpartofzandtheimaginarypartofz,

ii)themodulusandargumentof . [9

marks]

NO ANSWER MARK

S

NOTES

4(a)

Giventhat = ,

M1

B1

M1

A1

(subt)

forthe2

equations

solvinga

andb

both

(b)

(i). =

=

(ii).

,

B1

B1

M1
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(b) FindthezerosofP(x). [2

marks]

(c) Findalltherealrootsof [3marks]a -29 +b +9=0x6 x4 x2

(d) Determinethesetofvaluesofxsuchthat [5marks]P(x)<5(2+3x-5 )x2

NO ANSWER MARKS NOTES

7 a)P =a -29 +b +9=0(1) (1)3 (1)2 (1)

a+b=20

P =a -29 +b +9=-49(2) (2)3 (2)2 (2)

4a+b=29

,b=17a=3

B1

B1

M1

A1A1

Trytosolvea,b

b)P =3 -29 +17x+9(x) x3 x2

P =(x-1)(x-9)(3x+1)(x)

x=1,x=9,x=-
1

3

M1

A1 Allcorrect

c)3 -29 +17x+9=0x6 x4

=0( -1x2 )( -9x2 )(3 +1x2 )

=0( -1x2 ) =0( -9x2 ) =0(3 +1x2 )

norealx= ±1 x=±3 ≠-(x2)
1

3
root

Hence,alltherealrootsofx=-3,-1,1dan3

B1

M1

A1

Trytogetofx

Allcorrect

d)3 -29 +17x+9 <5x3 x2 (2+3x-5x)

3 -4 +2x-1 <0x3 x2

<0(x-1)( -x+13x2 )

23 [(x-1)(x-16) + ]<0
11

36

Since 2 ,[(x-16) + ]always>0
11

36

<0(x-1)

x<1

Thesetofvaluesofxis {x:x<1}

M1

M1

M1

B1

A1

Mentiononlyx-

1realfactor
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NO ANSWER MARK

S

NOTES

8a

8b

i.

ii.

augmentmatrix -B1(
1 4 2

3 k 3

2 k 1
|
25

3

2
)
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