AA HL Practice Set 3 Paper 2 Solution

1.

(@)

(b)

(i)
(i)
(iif)

(i)

(ii)

6
6

The range
=18-3
=15

The mean

(3)(12) +(6)(20) +(9)(12)
_ +(12)(8) + (15)(4) + (18)(4)
© 12+20+12+8+4+4
=8.2

The variance
=4.308131846°
=18.6
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@ f(x)=9(x)

C=1+ !

—X

e —

e
X2
X e
me* -1-—=0
T

By considering the graph of y= e

X =-0.814566 or x =0.8145662 .
-.a=-0.815, b=0.815

(b)  The required area
0.8145662

= | yonses (T () =9 (0))dx

0.814566

2
08145662 > e*
= (ﬂe " —1——]dx

B -0.814566 T

=1.890606422
=189

Note that f(0)=-1.

—1=J§sin(g(0+ h)j

=-4.5 (Rejected) or h=-1.5
~h=-15
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(M1) for setting equation

A2
[3]

(A1) for correct integral

(A1) for correct value
Al

[3]

(M1) for setting equation

(A1) for correct approach

(A1) for correct approach
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(@)

(b)

(@)

(b)

()

. 1
() 5

() 3
(i) -4

The coordinates of P’
:(§+3, —5(8—4))

=(4,-20)

cosc9:E
r

AB=rcosd

sinQ:E
r

AE =rsind
The area of the triangle ABE
_ (AB)(AB)
2
_ (rcos@)(rsin @)
2

2sin@cos O

=£r2 (ESin 20)
2 2

_r’sin20
4

1
==r
2

AEB+BEC+CED=7r

(z—9j+BéC+[£—9):ﬂ
2 2

7—-20+BEC=r
BEC =26
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(A2) for correct approach
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(@)

(b)

o X2 +2x+4 Ay B .
(x=3)(x=7) Xx—3 x-7
and C are constants.
X2 +2x+4  A(X=3)(x-7)
(x=3)(x-7)  (x=3)(x-7)
B(x-7) N C(x=3)
(x=3)(x=7) (x=3)(x-7)
X2 +2X+4
(x=3)(x=7)
_Ax2—10AX+21A+BX—YB+CX—3C
B (x=3)(x-7)

X? +2x+4

= AX* + (-10A+B+C)x+(21A-7B-3C)
A=1

2=-101)+B+C

C=12-B

4=21A-7B-3C
-.4=21(1)-7B-3(12-B)
4=21-7B-36+3B

19=-4B
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X+2y—-z=1
@ () 2x-y+az=0
X+3y+2z=D
X+2y-z=1
—>4-5y+(@+2)z=-2
y+3z=b-1
(R, —2R, &R, —R))
X+2y-z=1
—<-by+(@+2)z=-2 (R,+0.2R)) Al
(0.2a+3.4)z=b-14
The system has no solutions when

0.2a+3.4=0 and b-1.4+0.
a=-17 and b=14 Al

M1

(i) The system has a unique solution when
0.2a+3.4+0.
sa=-17 and beR Al

[4]
X+2y—-z=1
(b) 2X—-y+32=0
X+3y+2z=3
By solving the system, x=-0.2, y=0.8 and
z=04. A2
[2]

r=(-1+2A+4u)i+B+A1)j+(-1+5u)k
r=(—1+3j—Kk)+A(2i +j) + p(4i +5k) (M1) for valid approach
N = (2i+ J) x (4i+5K)

DG -(0)(0)
n=| (0)(4)-(2)()

(2)(0)-M(4)
n=>5i-10j—4k (A1) for correct values
The Cartesian equation of the plane 7 :
(xi+yj+zk)-(51—10j—4k) = (-1+3]j—k)-(51-10j—-4k) M1Al
5x-10y -4z = (-1(5) + (3)(-10) + (-1)(-4)
ox—10y—-4z=-31 Al

[5]
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(@)

f (0) =arctan % ©=0

1 r
ol ol
1+(” xj 2
2
o= 4+ 7°X°
Ay 27 o
HO = 0y 2
100 = 7 X)) —(@m)(27*%)
B (4+7°X)?
£7(x) = - (4:‘” X o
e O
(4+7Z'2(0)2)2
(4+7°x%)*(47°)
FO(x) = — —(4r 3X)((i)J(r47[+2 ;2))22)(27[2)()
19(0)=- (4+0)Zif”3) == ‘%3

f(x)=f(0)+xf (0)+—f (0)+

) X X =
f(X)ZOH{E}F?(OHE{_T}rm

3

f(x)zzx_ﬂ_x3+...
2 24
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f<3>(0)+---

(A1) for correct value

(A1) for correct value

(M1) for valid approach

(A1) for correct value

(M1) for valid approach

(A1) for correct value
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10.

(@)

(b)

(c)

a=-0.0807147258
a=-0.0807
b=3.177202711
b=3.18

log y =—0.0807147258/9 +3.177202711
log y = 2.935058534

y — 102.935058534

y =861.1098035
y =861

logy= —0.0807147258/x +3.177202711

y = 10—0.0807147258J§+3.177202711
—0.08071472! 177202711
y = 10700 58 1317720

03.177202711 . (10—0.0807147258)\/;

y=1
k — 103.177202711

k =1503.843735

k =1500

m= 10—0.0807147258

m = 0.8303960491
m = 0.830
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(M1) for valid approach

(M1) for valid approach
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(M1) for valid approach
(A1) for correct approach
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(A1) for correct approach

Al
(A1) for correct approach
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11.

(@)

(b)

V2464
240
dv_ v?+64
dt 240
1 1

5 dv = dt
vV + 64 240

1 1
Iv~’-+64dv:jﬁodt

1arctan v = it +C
8 8 240

arctanX = it +C
8 30

v =tan (it+CJ
8 30

v =_8tan (it+0)
30

0=8tan(i(0)+cj
30
C=0

C.v=_8tan it
30

arctan — = it
3
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(M1) for valid approach
(A1) for correct approach
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Al

(M1) for substitution

(A1) for correct value
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(M1) for setting equation

(A1) for correct approach
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()

(d)

dv_ v’ +64
dt 240
dv ds v:+64
ds dt 240
V@:v2+64
ds 240
280V, —ds
V- +64
J' 240v
V2 +64
240v
S_'[v2+64

dv=jds

dv

dv

S_J’ 240v
v +64
Let u=Vv?+64.

j_u = 2v = 240vdv =120du

V
s=jl-120du
u
$=120Inju[+D
s=120In(v* +64)+ D
0=120In(0* +64)+ D

D =-120In64
-.$=120In(v* +64)—1201In 64

2
S :120In((%\/§j ¥ 64}—120In 64

s =34.52184869 m
§s=345m
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(M1) for substitution

Al

Al

(M1) for substitution
(A1) for correct value
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12.

(@)

( 0 .. 9}7
COS— +isin—
7 7
L0 (7). 0.0 (1), 0. ,0
=cos’ —+| |icos® =sin—+| |i®cos® =sin? =
7 1 7 7 2 7 7
7 7
+ i3cos4gsin3g+ i“cossgsin“g
3 7 7 4 7 7
A2

7 -5 29 - 50 7 -6 9 - 60
+| _[iPcos” =sin® = +| _[i®cos=sin® =
5 7 7 |6 7 7

4itsin’2
-
=cos’ Q+7i cos® Qsin Q—Zlcosf’ Qsinz 9
7 7 7 7 7
-35i cos4gsin3g+35ms3gsin4g Al
7 7 7 7

+21i cos? QsinS Q—?cosgsine Q—isin7§
s.cos@+isin@

= COS7 —+ ”COS6 —Sin ——2:|.COS5 —Sin2 —
—35| COS4—Si||3—+35C053—Sin4— M1
+21i COS2 —Sins ——1 COS—Sin6 ——iSin7 —

=cos’ Q—Zlcoss Qsinz 4
7 7

+35cos® gsin“ g—?cosgsine 9
7 7 7 7

7 cos® Qsin Q—BScos“ Qsin‘"’ 9
H 0 0 0
+21cosz—sin5——sin77

.cos@d = cos’ g— 21cos’ gsin2 0

and

+35cos® Qsin“ g—?cosgsin6§

sin@ =7cos® gsing—%cos“ gsin3 0

0 0 o0 A2
+21c0s? =sin® = —sin’ =
7 7 7

[6]
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(b) tan @
_sing

 cosd
7 cos® Qsin Q—350054 Qsin3 9
7 7 7 7

10

+21coszgsin5g—sin
7 7

- / M1A1

cos’ Q—Zlcoss Qsinz 0
7 7 7

35¢0s* Zsin* ¢ ~ 700 sin° ¢
7 7 7 7

7tang—35tan3 Q+ 21tan® Q—tan7 0

_ 7 7 7 7
B o 0 0 Al
1-21tan? ~ +35tan* ~ —7tan® =
7 7 7

Let x:tang.
7

_ 7x—35%° +21x° — X’
1-21x% +35x° = 7x°
x® —21x* +35x* —-7=0
—x(x® = 21x* +35x* - 7)

2 4 =0

1-21x° +35x" —7X

7x-35x° +21x° - x'
1-21x2 +35x* —7x°
tan6d=0 M1
0=0, n,2r,3r, 4, 57 or 67

tan @ M1

0 s 27 3
S.X=tan— , x=tan—, x=tan—, Xx=tan—,
7 7 7

x:tan4—7[, x:tans—” or x:tan6—7Z Al
7 7 7
x=0 (Rejected), x=tan§, x=tan27”,

x:tan377[, x:tan47ﬂ, x=tan57ﬂ or x:tan6—ﬂ Al

Thus, the equation x°®—21x* +35x*~7=0 has
SiX roots. AG
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7
M Ytn”
r=1 7

6
=Ztanr—”+tan7—7[ M1
e 7
_ 9.5 Al
1
=0 Al
tan” || tan 2% |[ tan %
i 7 7 7
(i) 4 : 6 M1Al
tan il tan— || tan Ll —7
7 7 7
tan”Z [ tan 2Z | tan 2% |[ tan[ = - 2%
7 7 7
tan(;r—z—”j tan[n—zj =7
7 7
tan f} (tan z—ﬁj[tan 3—”} (— tan 3—”}
7 7 7 7
5 Al
—tanZZ || —tanZ |=-7
7 7
2
tanztanz—”tans—” =7
7 7 7
T 27 3T
Stan—=tan—tan— =4/7 Al
7 7 7 \/_

[7]
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