AA HL Practice Set 4 Paper 2 Solution

1.

@ () (3-127)
()  f(x)=3(x—3)?-127

(b) 3x* —18x—100 = -52
3x* -18x—48=0
3(x+2)(x—8)=0
X=—-2 or x=8

@) p is negative as the first turning point is a
minimum point.
4.3
2
p=-2.15

(c) 0] The period
=13.75-2.75
=11 hours

2

sg= 1

. (1.9+4.3)+1.9

2
r=4.05

(ii)
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(@)

(b)

(@)

(b)

BAC
=7-0.88-1.23
=1.031592654
AB _ BC
sinACB  sinBAC
AB 20

sin1.23_ sin1.031592654
AB = 21.96641928 cm

AB=22.0cm

AB? = OA? + OB’ — 2(OA)(OB) cos AOB
AB? =12 112 —2(r)(r)cos AOB
AB? =2r2 —2r? cos AOB
AB? = 2r(1—cos AOB)
) AB?
r =
2(1-cosAOB)

The common ratio r
3k? —4k3

k2
=3-4k

S, existsif —1<r<1.
s=1<3-4k <1
—1<4k-3<1

2<4k <4

l<k<1
2
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The general term

(&S ()

9
— _1 r h3r—18x9—3r

9-3r=0

3r=9

r=3

The required term

_ (9j (_1)3 h3(3)-184,9-3(3)
3
84

[
s A
h® 65536
h® = 262144
h=4
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€) Let &E A+i+
(4—x)(5-2x) 4-x 5-2x
B and C are constants.
X*+9 A4 -x)(5-2x)
(4-x)(5-2%)  (4-x)(5-2x)
B(5—2x) N C(4-x)
(4-x)(5-2x) (4-x)(5-2x)
x> +9
(4—x)(5-2x)
_ 20A-13Ax+2Ax* +5B —2Bx+4C —Cx
- (4—x)(5-2x)
X +9=2Ax"+(-13A-2B-C)x+(20A+5B +4C) Al
2A=1
1
2

, Where A,

M1

A= Al

02—13(%)—28—C

c=-2_28
2

9=20A+5B+4C
.'.9:20(%j+58+4(—%—28) Al

9=10+5B-26-8B
25=-3B

-2 Al

C=— Al

[6]
0 gey=-406-20
X“+9
The discriminant of x*+9
=0°—4(1)(9) Al
=-36
<0
Therefore, the denominator is always nonzero.
Thus, g(x) has no vertical asymptote. AG

[1]

SE Production Limited



. 5ex<?
(a) {x. 5£x33}

()  f()=(x-2)7
y = (3x—2)?
= x=(3y—2)
—Jx=3y-2
—/X+2=3y

X +2
3

~Jx+2

3

S FY(X) =

©  (feg)(x)=x'
g(x)=f(x")

—\/x_4+2
X) =
g(x) 3
—X*+2
X) =
g(x) 2
12 10 10—r
X X =7920
2 (r] (10—r}
10
=120
r
10 (10] (10] (10]
r 3 r 7
r=3orr=7
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(@)

(b)

The standard deviation of X

= JE(X*)—(E(X))’

=/2.279722222
=1.509874903
=1.51

P(X|>2)
=P(X>20r X <-2)
=P(X <-2)+P(X >

2
+ng2 -(—ixz +£x+ljdx—[ﬁj
0 15 15 5 60

2)

:I_z[ix+1de+Is(—ix2 +£x+ljdx
4120 5 2\ 15 15 5
19

"9
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10.

(@)

(b)

(©)

(i)

(ii)

20-30
a ="
a,(t)=-5

v, (t) =-5t+30

The total distance the marble travelled
2
= [ u()|dt

2
= . |-5t+30]dt
0

=50cm

(i)

(ii)

v,(2)=20

. 20e"%2 =20
eb70.4 — 1
b-0.4=0
b=0.4

memzw

[ 20e°*%dt =50

Letu=0.4-0.2t
du

i —0.2 = -100du = 20dt

t=c=>u=04-0.2c
t=2=u=04-0.2(2)=0

0.4-0.2¢c
L ~100e"du =50

[—100e“]j*°2°:=50

g0402 o0 _ g
0% — 05
0.4-0.2c=In0.5
0.4-In0.5=0.2c
¢ =5.465735903
c=547
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11.

(@)

(b)

The coordinates of A, B' and C are (-3,0,0),
(0,4,0) and (0, 0,8) respectively.
n= Aé'x KC
N = (3i +4j) x (3i +8Kk)

(4)(8)—(0)(0)
n=| (0)3)-(3)(®)

(3)(0)-(4)E)
n=32i—24)-12k
The Cartesian equation of the plane r,:
(xi+yj+zk)- (321 — 24j-12K)
=-3i-(32i—24j-12K)
32x—-24y-127 = (-3)(32) + (0)(—24) + (0)(-12)
32x—24y-127 =96
8x—-6y—3z=-24

The coordinates of B are (0,—4,0).
The volume of the pyramid ABCC'

1 [<BB')<OA)j(OC)
3 2

_ }((4 ~(4)(0-(=3) j ®)
3 2
=32
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(€)

(d)

n, =8i+6j-3K
n, =8i—6j—3k

Let @ be the obtuse angle between the planes.

n,-n, =|n[|n,|cos &

(8)(8) +(6)(-6) +(-3)(-3)

= (8 + 6 +(-3)?)(y/8? + (-6) +(-3)*) cos @

37 = (+/109)(v/109) cos @

cosf = ﬂ
109

6 =70.15665929°
The required obtuse angle

=180" —70.15665929°
=109.8433407°
=110°

The mid-point of BC
_(0+O ~4+0 0+8j

2 2 2
=(0,-2,4)
n, =N, xn,
N, = (8i+6j—3K) x (8i —6j—3Kk)
(6)(=3) - (-3)(-6)
n;=| (-3)(8)-(8)(-3)
(8)(-6) - (6)(8)
n, = —36i —96k
The vector equation of the line:
0 -36
r=|-2 |+t 0
4 -96
X =-36t
y=-2
z=4-96t
X z-4
36 6T
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12.

(@)

(i)

2,8
x2ﬂ+6y:x3e X
dx
dy 6 x2+2
i y=xe
dx x2y

The integrating factor

X
d( -° 2
—| ye * |=xe

6
ye * :jxexzdx
Let u=x°.
du

—=2x:>1du=xdx
dx 2

ye_g = _[e” %du

yefg :%je“du

6
!
ex==e"+C
¢ 2
_ l @2
e*=—¢ +C
y 2
ye—;_eX2+C
2
LI
_ex(e" +C)
2
S
e’ _el(e’ +C)
2 2
e’ e’ +Ce’
2 2
Ce®=0
C=0
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X,y =X, +0.1

(b) (I) yn+l = yn + Old_y
dx

(¥a: ¥n)
;

e
X =1Y, :E

X =1+0.1
x =11

y, =——0.2¢’

, %
' 10

(i) 234355461

11
()  234355461< %
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