WORKED EXAMPLE — TEST PAPER A

fix)=co0s Ix, {0 = x < 360}
Consider the pattem of cos x which repeats every 360°.

The period of cos x is 360°.

The period of cos 3x is -3-362. = 120°,

Hence the pattern repeats every 120°, almost 3 complete patterns occur within the given set {0 < x < 360},

X 0 | 30| 60| 9| 120 150-| 130 | 210 | 240 | 270 | 200 | 330
31 0 | 9 | 180 | 270 | 360 | 450 | 540 | 630 | 720 | 810 | 900 | 990
cos 3x | 0 -1 0 1 0 -~ 0 | 0 -] 0
Points on the graph (x. cos 3x) are (0°, 1) (30°,0) (607, <1) (90°,0) (120°, 1) (150°. 0), etc.. 55 se2n in the
above table.
Heace the graph of cos 3x cuts the x-axis in 6 places namely (30°, 0) (90°, 0) (150°, 0) (210°, 0) (270°, 0)
(330°,0).
Graph of cos 3x.
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2. (o) TanA=2 = sketchandlabel a right angled triangle

Using the theocern of Pythagoras to find the 3rd side,
AB? = AC? + BC?

- 52432
AB? = %4
AB = /3%
Using the ratio of right angled triangles
AV s
SRAL =g mAlL =

cos 24 Using double angle Trig. formula
Cos 2ZA=cos AcosA~sinAsinA

= cos? A-sin? A
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ib) To show cos 2A # sin 2A = -,’:,-

cos2A = —% gs found in part (@)

By double angle formula sin 2A =sin(A+A)
= sinAcos A+cos AsinA

= 2sinAcCosA

cosA=:/‘—3};.sinA xﬁ.

= zsnena = 2(75:) (755)
2
M
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sin2A = l-.},andfmpm(a)couA:--ﬁ :
i 8 15
hence cos 24 4 sin 2A .'ﬁ*n
=las iven
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Circlehasgemralequazionx'-’+y2+ng+2jy+c=0wimocw=(—g.—f)andmdhs Ngi+fi-c.
Givencirclehaseqnnﬁonxzvy2~8x+ll=0
Hence 2z=-8 and 2f=0
So centre is (4, 0)
c=1] Radius is \}45-“
- A5
Centre (4, 0) radivs 45
The circle with radius twice as long has redius 245
The distance between the two centres s V5+245=345
Let centre of small circle =5
Let centee of large circle = Ca
Let point of intersgction = P(6.1)

P+ PCa has ratia 13 2
Spon o(9-0)-0)
P N

- -
OC; = OP+ PC2 -(‘;’) ¢(;] = (";] Cs = (10.3)



Hence centre of the larger circle = (10, 3)
radius = 25

(=100 + (v = 3) = @250

Eq“gmnis
o x2-20x+100+y?-6y+9 =20
o x%+y2-20x -6y+89 =0
Alernative Method:

By using -2 = lO~.-f=3.c-2\f3
in the general equation x24y2e2gx +2fp4c =0
e x2+y242-10)x +2(-3)y+c =0
x14+y2-20x ~6y+c =0
and now find ¢ by tolving = 243

r=vgl+fi-¢

25 = V1024 32 ¢
20 = 109-¢
=c=239
Hence equation of circle = x% 4 y? ~20x -6y +89 = 0

flx)>0,~-4<x<0,
Sx)<0,~2<x<2

[{x) = m, (gradient) *
gradient negative between x = ~2 and
xwm 2

flx) pesitive for all points fx)
above the x-axis
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-

flx)y>0and f'(x) <0
={x:-2<x<0,xe R}

(a) 23-6x+44 - (x2-6x)+ 4
= (xP-6r+9)+2-9
= (x-32-5
Since the least value of any square number is 0, then (x ~ 3)? has minimum value 0,
Hence the minimum value of the function is =5 when x= 3.
Minimum value of the function is (3 - 3)* - 5 and the
coordinates of the minimum turning point (3, =5)

[6)  y-intersection (0, 4), minimum turning point (3, —5).
fe)  Since the minimum turning point (3, ~5) lies below /

the x-axis, the curve crosses the x-axis in two places
and the equation has 2 real distinct roots, l \'/ 2




6. (a) fy=x?-3andg(x)=2x+]
fzx)
= fZx+ 1)
= (x+1)2=3
= 4xlsdc 13
= dx?44r -2

(/)
= g(x2-3)
=2x2~3+1
22-6+1=2x2-5

fgx) - g(f=)
= 4zl +dx - 2-(21-5)
= 2x244x+3 ) ~

(b) Yf(gl)- gF)=9
then 2x¢+4x +3 =9
x4y -6=0; 2Ax2+2x=3) =0 Ax+3)x=1) =0 s=3o0cx=l
Check  f(gi-d) (-3 = A +1=-5 fl-9)=(-5P-3=22 !
ef) = g(F-3): fl=x2 =3 f-H= (32 -3=6;, g(6)=26)+1=1
and 22 - 13 =9 you could also check with x=1
fg)) —g(f1) = AN+4(1)+3 = 9
(g3 =g(f(=N) = A-3R+4-3)+3 =9

7. (e} Hae) =2Une3
Upnel =2Upsy+3
=22u,+3)+3
Hpa2 -4“11"'9

(b} Hpe1 =2upt3
Upse3 =2p42t3
=24u,+9)+3
Hnay =8up+2l
Mpsa =33
Bu,+21=33
8u, =32
Up =4

‘C) FiM [ |
Uy = 2“”-'4'3
4 = 2“;_|+3

]
gy =17 Hpo| =3

ﬁmu..‘
Upes = 2""43"‘3
= 2(53) +3
= 109
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s, j(X} = (12 - 3‘)3
fx) = Hx?=3x)22x - 3)

| le&l]S

Find f(x) by chain rule method.

= 3(2x-3)(x? - 3x)?
£=1) = 3D - 3D -3¢-0)
= 3(-5)1+3)°
= -15(4)
= -240
i1 =-240
3 5 Sein PSS LE L
0. [[ox2-2mdr =20 = [2+l 1+1
[E s
— 3

2¢273
T e=m

- (,t"-xz]: = 20

= (3P -3 (@ -a?) = 20

By trial and error

=
=5
=
assume thata < 3 =2

18-a+ a2 =20

at-~a’ =2

a¥l-q) =2

2(1-2) #2
=131 - (-1))

1(2) =2

= a =~

*By synthetic division using 23 ~a? =2asa%-2? +2=0

a’d a? a' ga°
-1 1 «] 0 2
-] 42 =2

1 2 #2 0

Using retio of right-angled triangles

Since a3 - a? + 2 is divisible by ~1 then (a + 1) is a factor
= a=~ '

Let mid-point of choed AB = P

Using the Theorem of Pythagoras on right-angled triangle POB
OB = radius = 5,1 OP| = 3
PB2 = 52 132
PB? = 6= PB = 4

OOSPGB -3

5
- A 4
sin POB -3
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(B 0= ()

- b
AP:PB
123
-d
= Zx’PaPB
K)P-p o — ?—3’ b-p
— -
= 2AP = 2Ap-a) PB = (b-p)

3p =2a+b
3) rﬁ)
= 1 -
g o (4 \10
(6 12
(3)+(2)-(2
\10/ - \I8
12 Bl
- (D0
18 6

p.eo-i” Hence P = (4,3,6)




e Mcthad:

Thisﬂﬂﬂa]ﬂ'hé salved using the section formula.

P :%&-Irb:l
vl 6
(2 ()]
8 104
12
[ 9) = (4,3, 60)
18

=

Lad |

Ll =

rb.:' A':j! [14'}I-P{41 3Iﬁ.Jl EEEI-T-I 1':'_]
= E - p—a '.EE"} =p—bh

e @) (-0
S

- =)
AP:BP = 1;:-2

12, f(a) Using synthetic division
¥ + 6x + S5x = 12

=3 1 . 3 12
3 -5 -2
i 3 4 0  Remainder=0;f(-3)=0

Since the remainder =0, -3 is a root and (x + 3) is a factor
Cxte e+ Sr-12=(r+ x2+3x=4)
By factorising the second bracket forther . . . fix) = (x + 3}z = 1}x + 4)

(b)  fix) meets the x-axic when y =0 (x + 3)r = 14x +4) =0
(x+3) =O0ar(x-1)=00r(x+41=0
A= re] r=ad
Coordinates are (-3, 0)(1, 0)(=4, 0}
flx) meets the y-axis when x = 0; f(0) = -12; coordinates are (0, —12).
Hence fix) mests the ates at points (—4, 0), (=3, 0), (1, 00, (0, —12).



