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Question 1. (18 Marks)

1 1
a) Show that + is a rational number.
@ 342 342 "

(b) Solve for x:
i |2x-1=5
) x*=1
(i) ——<2
x—1

(¢) Find the remainder when the polynomial P(x)=2x >~ 3x® +x—4 is divided by x~2.

x’ -1

d) Simplify —~— .
@ Sy

() Iftanf=2,and 0<O< g, find the exact value of sin(€+ 7:5)

1
(f) Find the vertex and focus of the parabola y = Z(xz -2x+ 9) .

(g) Show that for all &:
cos30=4cos’ §—3cosf.
Question 2. (18 Marks)
(a) Differentiate:
O  142x-4x*-x’
(i) - x?

(i)  (x-1)'(Gx+1)

(iv) pEp
(b) (i)  Express sinx —+v 3cosx in the form 4 sin(x — &), where 4 > 0 and
0<a<£
>

. 2
(ii)  Find the general solution to the equation sinx —v 3cosx = 75 .
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(¢)  Solve (x—1)’ < 4(x—1), and graph the solution on the number line.
(d) Sketch the graph of y =cosx+sin2x in the domain —-275 <x< g-
(¢)  Given the polynomial P(x)=x*-19x~-30.
(1)  Use the factor theorem to find a zero of the polynomial.

(ii)  Express P(x) as a product of three linear factors.

Question 3. (18 Marks)
C)) (i)  Express the decimal 0- 154 as a common fraction in lowest terms.
(i) Find log, 74 correct to three decimal places.
(b) Draw neat sketches of the following functions, showing their principle features:
G y=|x+1] ) y=2~ (i) y=49-x’

x
x?+1

(©) Given the function f(x) =

i) Find f(-1).
(ii) Show that f(x) is odd.
(iii)  Find x such that f(x)=0.
@iv) State the domain and range of f(x).
W) Sketch the function.
(d)  Of the three roots of the cubic equation x* —15x+4 =0, two are reciprocals.
@) Find the other root.

(ii) Find the reciprocal roots.

(¢) Find the distance between the parallel lines 4x + 3y =12 and 4x+ 3y =35.
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Question 4. (18 Marks)

(@

Triangle ABC has sides of length g, b, ¢ as shown.
BM is perpendicular to AC and CN is perpendicular to 4B.

1 Show that AM =ccos4 and AN = bcosA.

(ii)  Hence, using the cosine rule, prove that MN = acos4.

(b) Let P(2ap,ap®) be a point on the parabola x* =4ay .
(i) Write down the equation of the tangent at P.

(i)  Let @ be the acute angle between the tangent at P and the line SP,
which joins P with the focus S.

Show that tan@= l .
|7l

(iii)  Explain the situation at the one point where this angle is not acute.

(c) Show that cot 8+ tan@=2cosec28.

(d) The point P(0,4) divides the interval from (a, b) to (b, a) inratio 3 : 1.
Find the values of @ and b.
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(e) APB is a horizontal semicircle, diameter d m.
At 4 and B are vertical posts of height @ m and b m respectively.
From P, the angle of elevation of the tops of both posts is 8.
The angle APB is a right angle.

BI
bm ,
A
B
am
L
P\_/A

. a
(i)  Provethat d° = -y +t_a112_9'

(i)  From B, the angle of elevation of 4’ is &, and from 4, the angle of
elevation of B’ is f.

Prove that tan’ &+ tan* f=tan’ 8.

End of the paper.
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Question 1

() L, 1 _3+\243-2
3-2 3442 (3-42)(3+42)
6
"7
6 1

—eQ=——+ L is a rational number
7 3-v2  3+42
QED

B () Pe-i=s
s2x=1=50r2x—-1=-5
s 2x=6,—4
sx=3-2

(i) **z1=x"-120
o (x=1)(x+1)20

Lxs-1Lx21

(i) SLERDY FIGRLE P
x-1 x—
..'—I—Z(x—1)<0=>1_2x+2<
x—1 x—1
3-2
x_1x<0 [x(x—l)z]
.'.(x—l)(3—2x)<0

0

3
Lx<lLx>—
2

(c) P(x)=2x3—3x2+x-4
By the Remainder Theorem:
Remainder = P(2)=16-12+2-4=2

_(x—l)(x2+x+l)_x2+x+1

x’ -1
(4) X -2x+1 (x—1) x-1




(e) sin 0+E =sinecoslz:-+cos95inz
4 4 4

= —j;-—(sine + cos@)

i
_no

Jio 10

o~

(f) y=i—(x2-2x+ 9)
o dy=x"-2x+9=>x"-2x+1+8
a(x=1) =4y-8=4(y-2)
sa=1
Vertex (1,2), Focus (1,3)

(s) LHS=cos30

= cos(20+9)

= c0s28cosf —sin26sinf

= (20052 6- 1)cos0 - (2 sin9cos€)sin9

=2¢0s’@ - cos® ~2cosBsin’ 0

=2co0s’0—cosf - 2cosG(1—cos2 0)

=2c0s’0—cosf—2cosO+2cos* 0

= 4cos’~3cosO

= RHS
QED




Quzs’r-lo—'v»@

LM(} - (12 ~ 42 vox?)
lz_ —&x - 3|2
G C(—m

= —L~((__ ) x-(,_b")
l-—,zc_(_\_’i)i’il z

) T)IZC" —)% (3 )

= (e ) ka—l)g + O‘"‘){-‘%
(x—)? C(an\—‘(- +3x—3)

:'(_u.~l)3(\5>c*t~\)-l z
¢ -1
v %« ) = LA00
- =2 C}:}-—(S—ZB»L)
= l_énLCﬁ-l)-l~

2

L

l% (hT+E) - !)hff
M ‘(‘C*-l)%lt*l"
Gw‘) &'Ck-{)"ﬂf 2‘9;

()

(=) x—5) < © 2

2.
(e} 1(x) = W2 —8Qx—3o"
0, T(-2) = -8 +38 —3e=0

- ) » “ factar: l

P

wE —2p =\
L3 —i{qx—3e"

—-‘C\(} +2x)

~ ()

_____.2_)'.)._.(7)4 ~3o
— (et oA

(Thre—3e
w(wgg-:—%o\ 1
s

POO = (o) () fj

Z aonsanQ)




Question 3

3. (a) (i) Express the decimal 0-154 as a common fraction in lowest terms.

Solution: x = 0-154,
100z = 15454,

99z = 15-3,
153
© T gen’

17
110°

{ii) Find log, 74 correct to three decimal places.

log74
log2°’
a 6-209 [6-20845336562 on caleulator].

Solution: log, 74 =

(b} Draw neat sketches of the following functions, showing their principal features:
B y=lz+1]

Solution: When e < ~1, y=—2 ~ 1, wheny > ~1, y =z + L.

(i) y=2

Solution:




Solution:

]

: z
Given the functi ) =
(e} Given the ion f{z) o

(i) Find f(—1)

Solution: f{-1) = (:Ijﬁ T

i{.

(i) Show that f{z) is odd.

Solution: f(—z) = '(':15;‘:{

221’
- —f(a).
- flz) is odd.

(iii} Find = such that f(z) =0.

Solutiom 2& = 0,
41
r= 0

(iv) State the domain and range of f{z).

Solution: Domain: z € R, or all real 2.
Now, putting y = f{z) and rearranging,
yr’ +y = =,
yr? —z4y= 0,
A= 1-4y* > 0 for real values of x,
ie 1=y
And thus the range is ~1 < f(z) < 1.




(v) Sketch the function.

Solution:

[CT

(d) Of the three roots of the cubic equation z° — 15z + 4 = 0, two are reciprocals.
(i) Find the other root.

. . 1
Solution: Let the roots be o, o B, then

& X é x = —4 (product of roots),
ie. f= —4.

(ii) Find the reciprocal roots.

Solution: o« «imé — 4 = 0 {(sum of roots),
ol —da+1=10,

_ Axvi6-4
- 5 ,
= 24+ +/3.

i.e. the reciprocal roots are 2 + v/,

{e) Find the distance between the parallel lines 4z + 3y = 12 and 4z + 3y = 5.

Solution: One point on 4z + 3y = 12is (0, 4).
[0 x4+4x3-5]

VI6+9 ’

. Distance =

|
(S RIS




Question 4

(k\ G\ __/'}"’_:fzmﬂ 6_'*1_: (ﬁalq-
<
b
o MSCMGA‘ - A‘NgbmA‘
e ————

N M= AN A QAN A LA -
- P esfh it —abe A i A-

w"'/}(b*,»-c_”—-abc. Maﬂ) ( ﬁé‘ ‘
Lon b= abe oA

a =3
= el , M)
LM = A

-
=

(b} @ 7 —-px mf:vr.-. o,

(N oy ot™oa Boes [EZI-
obep > —
3
= A..(ﬂ*—-«) l""&__.d’; :(P
Sop. . —
- [ i
= P = "Jé_ﬁi
e CEy=n
« ~ (1 +PD)
p(+P)
= l -_-.'_\
F
a 1.
e
peo . QA e

G AT o tlifirsdle st

W (o,0) A a.«%&w 40°.




@\ i‘ﬁﬁ‘“’“’ + A& (26\

£ f/k:G + A O 3 {
A & o ® (b}&\

= M':z9+ru;\"?9 Cﬂ/b~)
—_—
A B B
/ 3b+a = 0 = 3b+ta=0 —(O.
= " ¢+
swe 30\_+b:4¢ "—> 34""6:/‘6—@
- a e~
= —-_'-‘-———- .
RANG LHE M 0+
= & Al ;
/""‘\'&9' 7/'\.4-4'\1@ ﬂ--’-‘"ZA'
= A e 8E Lod ottt P
~R#S. —ab+b =6
]
b =—A
Ak A D
-6 +a = O
a= b
P
T s
--"-'-'L—-——‘

YN & =B - AP Qbeo _b. . lnp .~ [3P=5
@ AP Aon© By

Gy lhhaguws 2+ AT 40T
A A <
d & +. b — @&
Ao GRE
0Nz o Ao = +¢(b;
— ﬂL&
= a,“'a—b" Fbn &
il

= AGie
A
- /5%*9

= RHS.




