1.

3.

x24100 = x2-100+ 200 .

224100 _ (x+10)x-10)+200 _ e 104 200

x+ 10 x+10 x+10
k= 200

If the points are collinear, then lines are parallel.

— —
Hence AB = kBC

, A(3,~1),8B(a, 2),C,5)

- ({3

= ag=3=b=-ag

= 2a =b+3

=P ==t 3
Altemnative Method

A(3,-1),B(a, 2),C(, 5)

If points are collinear then gradient of AB = pradient of BC.

3 3
mAR = 2735 mBC = p o

a
=
a-3 b-a
= g-3=b-a
= 2a =3+b
= 2a-b=3

K=3cos [3x—1-;-J, O=x=<2n

maximum value = 3 when cos (3x— %]= 1
cosO0=1,cos2n = 1, cos4x = 1

—! (3x--§]=0.2uor4n

=

il ’i 2 2
a, =& 5m _ 9n
= X = 27 206
K Sm _ 3n
= JC—6 601'2



4.

minimum value = —3 when cos [Bx— %) = -1
cosTt = -1, cos 3 = -1, cos 5w = =]

=?' (3-’!-%) = M, 311:’515

T 14 oo
= 3x—1t+—,31'|:+2,51t+2
o =

= x =

2cos 2x-1
2 cos 2x

|
||-- —

COSI20 N =

cos~! (0-5) = 60 in quadrant 1 and (360 — 60) in quadrant 4
2x = 60° or 300° '
x = 30° or 150°

Period of cos 2x = 250 = 180°(ie., 2 cycles in 360°) dd 180 to 30 and 150.

Hence, x has 4 possible values, 30°, 150°, 210° and 330°.

Fx) =0 = x(x?+4)x2-3)x2-1)=0
= x=0,x=:|:«/§,x=:|:-\ﬁ
$S. {~3,-1,0,1, V3}
Note;: x2+4 =0 = x2 = -4
No real solution, x & R.

F) = x34322-2x+¢
If (x — 2) is a factor of f{x}

Thenf(2) = 0
By synthetic division
23 + 3x%2 - 4x + ¢
I 3 =4 q
2 Z 10 12
1 5 6 12+g=12+4 = 0,

g =-12
Fl) = x3+3x2-4x-12



7. P(-1,5).Q(=3,2),R(9,-1)

P
ifAP_EI:]_ to QR
map * mor = -1
& OR =
A
R
—2-Ch = o1
BORES =g = 0 e
map = 4 through P(-1, 5)
y=5=4(x+1)

' ¥y=5 = 4x+4 = y = 4x + 9 equation of altitude AP.
8. (@ u1=Ku+t ug=2, uy= =2, up=10
u =Kug+t=-2=2)K+r @
U =Kuj+t = 10=(-2)K+1¢ @
Add = 8=2,1t=4
Substitite ¢ =4in®, -2 =2K+t= 2K+4

= 2K = —6
: K=-3
1= Ku+t, K=-3,1=4
Upp1= U, +4 -
(b) Tofindupsj=u, = =3u.+4 =u,
= 4u, =4
= U =1

Testu; = Loy = -3(1)+4 =

|
Tt



9. f(x) =3cosx max

3 when 2x = 0,2n,4n

e =N0TT 2

min = -3 when 2x =T, In
¥ _m 3m

Dl P

x-intercept, cos 2x = 0, 2x %n(fornodd)

T 3n 5t In

Points to plot:

o (30) (8.4, (2.0 o (2.0). (2.9, (2

¥4

] . (2, .3)

sy
roba
]

—2 -

10. (a) f(x)=ax?+4x-2 discriminant b2 — 4ac
For equal roots »2—4ac = 0
a=a, b=4,¢c=-2
62 -4ac = 16 - 4(a)(-2)
= 16+8 =0
8a = -16
a=-2
y-intercept (0, =2), x-intercept (I, 0)

-2x2, shape N




(b) f(x) has real roots if b "40C'b-0
=16+8>0
8a>-16
a>-2

(c) f(x) hasreal Toots if b2 ~4ac <

= 164+8a<0
Ba <-16
a<-2
(d)
f(x) & f{x) a fix)a
5 —> X 5 SN = . > X
-2 -2 -z
/ | /
equal roots real roots no real roots

11. (a) Find the equation of the tangent to the curve y =X 3 —4x 2 + 2. at the point where x = 1.
The point of contact is (1,£(1)) = (1,-1)
fx) =x3-4x242x

gradient =  f'(x) ‘= 3x2-8x+2
gradient =  f/(1) = 3(1)2-8(1) +2
= -3
m = =3 through (1,-1)
y=b =mx-a)
y=(1) = =3(x-1)
y+1 =3x+3
¥+ 3x = 2is the required equation.
(b) y+3x=2;whenx;U,y=2;wheny=0,3x=2,x=%

coordinates are (0, 2) and [ % ; 0)



12, A=(-1,4,-2),B=(,2,-3)and C=(0, 3, -4),

AR - AC
€0sBAC B ITAC
AB —h . u
AC =¢ - a
b — a C - B
ot I 2 07 [l I
s (=) a%| EL] et L b
o] DT O =i o et e

BA'BCh= 2 xN+(2x 1)+ lx2p=219.2-5
(ABI2 = 24+(22+(1=9; IABI=3
[AC 12 12+¢-12+(22=6; IACI=+6

AB - AC 6 2

[ABILEAC (W Bt am e S
Since the cosine of angle BAC is positive, the angle is in the first guadrant and is an acute angle.

cos BAC =




