2015 Sec 3 IM2 EQY Mark Scheme

la | (6-x)°>x

36 — 12X + X* > X
x> -13x+36>0
x-9)(x-4)>0
SoXx<dorx>9

b | a+p=3, aB=5
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New equation: x? + SX+ % =0

5>+ 8x+111=0

2a |e*-7(6€N-2=0

€)Y -7(€)-2=0

o 7+./49 - 4(1)(-2)
2

X = 7+;/5_7 or 7—;/5_7 (NA)

7+\/§
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or 1.98

x=1In

2b Iog3y_2_
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log, 9 93y
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E|093 y—2=log,y

1
—lo =-2
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log; y =—4

y= L
N 81




3a

2f(x - 5) = 2x° — 16x + 32
f(x—5) = x* - 8x + 16

= (x - 4)°

= (x+1-5)?
o f(X) = (x + 1)
OR
Reverse 2" transformation:
y = (2x* = 16x + 32) = 2
=x*-8x+16
Reverse 1% transformation:
y=(x+5)>=8(x +5) + 16
=x2+2x+1
= (x+1)?

3bi

3bii

x—1=¢°
In(x-1)=x-3
Draw the liney =x -3

... number of solutions is 2

27" -3 =9 3%.3' =32 3x—y =2 (1)

2% x4V =64 D 2Z x 22H =2 D x—y=2-—-(2) (or 2x =2y = 4)
(1)-(2): x=0y=-2
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84000

5ii

84000e% = 42000
3k=In'¥

-k :llnl (or-0.231)
3 2

5iii

84000 e = 16800




e'=0.2

kt=1In0.2
- t=6.97 (3sf)
6a | (x+4)7+(x+p)°=8
2%+ (8 +2p)x + (8 +p*) =0
Eqgn has real roots =» Discriminant > 0
(8 +2p)°~4(2)(8 +p*) 20
—4p*+32p>0
p?-8p<0 OR —p?+8p>0
p(p-8)<0 p(8-p)=0
L 0<p<8
b [x*-4x+c
=x*—4x+4+c-4
=(x-2)*+(c-4)
c-4=3
sLc=7
7a
y
A
(=2, 3) y =h(x) y=X
(3!_2)
7b AV
3
y=9g(2x)-1 (15,2)
3,1
(-0.5, 1) G5
/.,
0 y=g(0
(1! _1)
(2.-2)
8i Max =0, Min=-2
8ii | 4n




8iii |1
8iv
sin(ﬁj:—l
2
x_3
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. X=31
8v *r
0.5
X
: : t t P
0 Q.57 - 157 27 4
Q9ai |tan©
i | -sino
i |sing
9b |tanx+2(1L+tan”x)-5=0
2tan’x+tanx—-3=0
(tanx-1)(2tanx+3)=0
tanleortanx:—g
T
Ref. £ = Z or 0.98279
7 5r
SoX=—,—,2.150r5.30
4 4
10a LHS = _l _C?SA
SINA  SInA
:1—cosA

sin A




_1-cosA 1+cosA
sinA  1+cosA
1-cos® A

sin A(L+cos A)

sin® A

sin A(L+cos A)
sin A

1+cosA

= RHS (shown)

10bi | Ain 2™ quadrant, hyp =5

CoOsA= —i
5

10bii | B in 3" quadrant, opp = 12

tanB:E
5

10biii 1 1
cosecAsecB =——x
SinA cosB

11i 3
=X
2Xx+1
2% +x=3
2 +x-3=0
(2x+3)(x-1)=0

.'.x:—E orl
2

i | o, . . 3
f(X)—f(m)

3

2( 3 j+l
2x+1

_ 3
T 6+2x+1
2x+1
3(2x +1) or 8X+3
2X+7 2X + 7
3(2x +1) 7 1

where X #—— X #—=
2X+7 2 2

x

11iii |g(x) =x*=3x+1




{X

Turning point is

(44
2 4

The range of g is g(x) > —1%

11iv

Max. k = 1E
2

Lety =g(x)

-

5

Lety =9(x)
y=x=3x+1

X -3x+1-y=0

_ 3+49-4(1-vy)

2

_ 3+.5+4y

2

3+45+4x
2

97X =

Since g }(x) < 13,

Letg () =y
x=g(y)

2
gl x oo x2S ,xz-§
2 4
or 3—-+/5+4x
2
Bonus gn
1
l0g.. b - log, a =log, ab—log, ab
= (log, a+1) —(log, b +1)
=log,a—log, b
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