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Question 1

() 1 3+42+3-42
3- J_ 3442 (3-V2)(3++2)

e Q= is a rational number

3- Jr 3+J_

QED

) () [-=s
s2x—1=50r2x—-1=-5
S2x=6,—4
Sox=3,-2

(ii) ¥ >1=x2 =120
.'.(x—l)(x+l)20

Lx<-1,x2>1

1
-2<0

(i) ﬁ<2:>x_1
1-2(x-1) o 1m2x2
x—1 x—1

3x__21x <0 [X(x— 1)2}
~(x=1)(3-2x)<0

<0

3
Lx<lx>—
2

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

(d) x =1 _(x—l)(x2+x+1)_x2+x+1
X =2x+1 (x-1) Cox-1



(e) sin 9+E :sint9cos£+c059sinE
4 4 4

wéﬁﬂ

(sm@ + cos 9)

. &

)
= — = \/_
Jio 10

(f) y=%(x2—2x+9)
ndy=x"-2x+9=x"-2x+1+8

a(x=1) =dy-8=4(y-2)
soa=1

Vertex (1,2), Focus (1,3)

(g) LHS =cos 360
= cos(20+ 6)
= c0s20co0s0 —sin20sin O
= (2cos2 0-— l)cose - (2sin900s0)sin0
=2c0s’ @ —cosh—2cos@sin’ O
=2co0s’ 0 —cosf — 20059(1 —cos’ 9)
=2c0s’ 0 —cosh—2cosf+2cos’ @

=4cos’—3cosO

= RHS
QED




Question 2
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Question 3

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

Solution: r = 0-154,
100z = 15-454,

09r = 15.3,
e 153
000"

7
110

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

log 74
log2 "’
~ 6-209 [6-20945336562 on calculator).

Solution: log, 74 =

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

Solution: When r < —1, y= -z —1; wheny > -1, y=2+ 1.
y

(i) y =22

Solution:




(iii) y = VO — 22

Solution:

(c) Given the function f(z) = :r;—fl- ]
(i) Find f(-1)
. -1
Solution: f{—l} = m
(ii) Show that f(z) is odd.
. —T
Solution: f(—z) = m=
_ T
2 4+1°
- (@)
. flz) is odd.

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

. T
Solution: —; = 0.
=+ 1

L= 0

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

Solution: Domain: z € R, or all real z.
Now, putting y = f(x) and rearranging,
yr? +y = =,
yr’ —r+y =0,
A = 1—4y* > 0 for real values of x,
1 2

e 3=y

And thus the range is —3 < f(z) < 1.

b=




(v) Sketch the function.

Solution:

.

(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 a, o 3, then

3

1
ax—x # = —4 (product of roots)
ie. = —4

(ii) Find the reciprocal roots.

1
Solution: o+ — —4 = 0 (sum of roots),
o
a?—da+1= 0,

4+ V161
— . :
= 24+/3.

i.e. the reciprocal roots are 2 + V3.

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

Solution: One point on 4z + 3y = 12 is (0, 4).
|0x 444 x3—5|

v16+9

.. Distance =

7
.




Question 4
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Question 1. (18 Marks)

(@) Show thaﬁa +ﬁ§ is a rational number.

(b) Solve forx:

M [2x-1=5
iy x*=21

1

(i) X—_1<2

(c) Find the remainder when the polynomi) = 2x°- 3x’ + x— 4 is divided byx — 2.

x3-1

d) Simplify —— .
(d) Simplity ————

(€) Iftar6=2,and0< 9<§, find the exact value osfin(9+ 147) |

1
(f)  Find the vertex and focus of the parab(sllazf(x2 —2X+ 9) :

(g) Show that for allg:
cos¥ = 4cos6- 3cd.
Question 2. (18 Marks)
(a) Differentiate:
(i) 1+2x-4x*-x°
i
(1) 1- x?

(i) (x-1)*(3x +1)

. 2
iv
(iv) v
(b) ()  Expresssinx —v3cosx in the formAsin(x - @), whereA > 0 and
0<a<£.

2

. . . : : 2
(i)  Find the general solution to the equat|0n>s+n\/_3005x:73.
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(c)  Solve(x-1)° < 4(x-1), and graph the solution on the number line.

(d) Sketch the graph of =cosx +sin2x in the domain—iz7 < xsg.

(€) Given the polynomiaP(x) = x* —19x — 30.
M Use the factor theorem to find a zero of tliypomial.

(i)  ExpressP(x) as a product of three linear factors.

Question 3. (18 Marks)

() ()  Express the decimdl[154 as a common fraction in lowest terms.
(i)  Find log, 74 correct to three decimal places.

(b) Draw neat sketches of the following functiosisowing their principle features:

0 y=lx+ @) y=2” (i) y=y9-x°

(c)  Given the functionf(x) = v

()  Find f(-2).
(i)  Show thatf(x) is odd.
(i)  Find x such thatf (x)=0.
(iv) State the domain and range x) .
(V) Sketch the function.
(d) Of the three roots of the cubic equatigh-15x+ 4= 0, two are reciprocals.
0] Find the other root.

(i) Find the reciprocal roots.

(e) Find the distance between the parallel lidgs 3y =12 and4x + 3y = 5.
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Question 4. (18 Marks)

(@)

Triangle ABC has sides of length b, c as shown.
BM is perpendicular t&C andCN is perpendicular té&B.

0] Show thatAM =ccosA andAN = bcosA.

(i)  Hence, using the cosine rule, prove thélll = aco<A.

(b) Let P(2ap,ap®) be a point on the paraboli = 4ay .
® Write down the equation of the tangenPat

(i)  Let @ be the acute angle between the tangeRtaatd the line€sP,
which joinsP with the focusS

Show thattang = |% )

(i)  Explain the situation at the one point whéinés angle is not acute.

(c) Show thattol 8+ tar@=2cosect.

(d) The pointP(0,4) divides the interval fromg( b) to (b, a) in ratio 3 : 1.
Find the values od andb.
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(e) APB s a horizontal semicircle, diametém.
At A andB are vertical posts of heightm andb m respectively.
FromP, the angle of elevation of the tops of both posts.i

The angleAPB is a right angle.

B’
bm ,
A
B
’ am
P A
a’ b?

+

. 2 _
(i)  Prove thatd =g e

(i)  FromB, the angle of elevation oA’ is a, and fromA, the angle of
elevation ofB' is .

Prove thattan” a + tarf 5= taié.

End of the paper.
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