AA HL Practice Set 2 Paper 1 Solution
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(@)

(b)

(©)

(i) 7
() 1

(fog)(x)
=(9(x))*

= (3-4x)?
=9 24x+16x°

y =3-4X
= Xx=3-4y
4y =3-X
3-X
4

Loy 3—X
g (x)_—4

y:
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(A1) for substitution

Al
[2]

(A1) for correct approach
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(@)

(b)

R.H.S.
1x49 2x7 5
1x49 7x7 49
_49+14+5

_4—9

=20
. 68

49

L.H.S.
2 5
_+_
7 49

R.H.S.

_1><(m+2)2 2x(m+2)

5

C1x(Mm+2)?
_(m?+4m+4)+(2m+4) +5

(m+2)°
_m*+6m+9+4

(m+2)°

_(m+3)*+4
(m+2)°

=L.H.S.

5

2
(m+3) 42-4 14 2
(m+2)

P(2)=0

a(2)’ +b(2)* -10(2) +24 =0
4b=-4-8a

b=-1-2a

P(-3)=0

a(-3)> +b(-3)* -10(-3) +24 =0
—27a+90+30+24=0
s.—27a+9(-1-2a)+30+24=0
—27a—-9-18a+30+24=0
—45a =-45

a=1
b=-1-2(1)
b=-3

m+2 (m+2)?

(m+2)><(m+2)+(m+2)2

for m=-2
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(M1) for factor theorem
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(@  The discriminant of f(x)
=h? —4ac

=(8—p)2—4(1+2p—gp2j<—2)

=64-16p+ p>+8+16p—3p°
=72-2p°

(b) f(x) =0 has two equal roots
S72-2p° =0
2p* =72
p® =36
p=-6or p=6

() p=6

1+2(6)—g(6)2jx2 +(8-6)x—2=0

N| b~ -~ ~

x*+2x-2=0

x> —4x+4=0
(x-2)*=0
X=2

9log,, (x+1) =1+log, (3+ X+ x*)

Slog,(x+1) _ log, 3+log, (3+ X+ x*)
log, 27
w =log, 3(3+ x+ X*)

3log,(x+1) = log, 3(3+ X+ X°)
log,(x+1)° = log, 3(3+ X+ X?)
S (X+D? =3B+ x+x%)

X2 +3x* +3x+1=9+3x+3x°

x* =8

x=3/8

X=2
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(M1) for setting equation
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(@)

(b)

(©)

(e 20cos’ &

 30c0s’ &
2
r=<cos’a
3
4
Tial—rx
3

4
5.COST <COSax < COS§7Z'

1
-1<cosa<——

1SCoszoz£1

4

1.2 , 2

Z<Zcosta<=

6 3 3

1 2

“<r<=

6 3

5. 3020052a
1-Zcos’ a

3

5. 30C082a2
sin® o +co0s* @ — = cos® a

s - 30cos’ a

* =2 1 2
sin a+§COSa

S
tan®a + =
90
 3tana+1
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When n=1,
L.H.S.=1?
L.H.S.=1

R.H.S. =%(1)3

R.H.S.=ﬂ
3

Thus, the statement is true when n=1.
Assume that the statement is true when n=Kk.
1 +2%+...+k? S%k3
When n=k +1,
P+2°+.. . +k* +(k+1)?

s%k3 +(k+1)*

AP +3(K? + 2k +1)

- 3

4k +3k* +6k+3

- 3

_4K°+12k* +12k +4
3

4K +3K +3Kk +1)
3

4
=—(k+1)?
3( )

Thus, the statement is true when n=k +1.
Therefore, the statement is true for all neZ".
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1—e*

lim
x—>01—Sec X
x>0 —gec X tan X 0

: 2xe
=lim————
x-0 sec X tan X
i @)+ (@0 )2 (Oj
x>0 (sec X tan x)(tan x) + (sec x)(sec” X)

0

: 2e° +4x2%e~
=lim 5 3
x-0 sec X tan? x +sec® x
26 +4(0)%€°
secOtan®0+sec®0
~2+0
0+1
=2
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10.

(@)

(b)

(©)

(d)

2r+h=20
2r=20-h

rzlo—lh
2

V =zr’h

2
vzﬂ(lo-ihj h
2

V =1007h—-107h% + % zh®

Q =(3)(2zrh) + (4)(7r?)
Q= Gﬂ[lo—lh)h +47z(10—lhj2
2 2

Q =607h—37h* + 4007 — 407h + 7h?
Q =4007 +207h —27h?
Q =27(200+10h—h?)

aQ _ _
o = 27(0+10()~2h)

dQ

—=47(5-h

T 7(5-h)

dQ_,

dh

~4z(5-h)=0

h=5

The maximum value of Q
= 27(200+10(5) — (5))

= 4507
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(A1) for correct derivatives
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-9 0
11 @) BD=| 0 |- 9
0 -9
-9
BD=| -9 Al
9
The vector equation of BD:
0 -9
r=| 9 [+t| -9
-9 9
X =-0t
y=9-0t Al
z=-9+0t
-ot 0
E=| 9-9t |-| O
—9+0t -9
-ot
CE=|9-9t Al
ot
CE-BD=0
S (9 (-9) +(9-9t)(—9) +(9)(9) =0 M1
81t —-81+81t+81t =0
243t =81
t= 1 Al
3
X = —9(% =-3
3
y= 9—9(% =6 M1
3
4 :—9+9(}j=—6
3

Therefore, the coordinates of E are (-3, 6,—-6).AG
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(b)

0) (0
o
0/ (-9

0
BA=|0
9
0) (0
BC=| 0 —[ ]
9/ |-9
0
BC=|-9
0
n, = BAxBD
0) (-9
n, = 0}{—9}
9) |9
(0)(9) - (9)(-9)
n, = (9)(—9)—(0)(9)J
(0)(-9) - (0)(-9)
81
n, = —81}
0
n, = BCxBD
0) (-9
n, = —9]x[—9}
0/ |9
(-9)(9) - (0)(-9)
n,=| (0)(-9)-(0)(9)
0)(-9) - (-9)(-9)
81
n, = OJ
81

=[n,||n,|cos&

|
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(A1) for correct values

(A1) for correct values

(M1) for valid approach

(M1) for valid approach
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(€)

(81)(—81) + (—81)(0) + (0)(-81)

= (\/81 +(-81)%)(/(-81)? + (-81)? ) cos &

—81% =2(81)* cos &
cosf = —E
2

0=120°

The area of OABC
=(OA)(OC)
=(9)(9)

=81

%(81)(OD) + % (81)(OF) =783

1 1
3 8D+ 3 (81)(OF) =783

270F =540
OF=20
~.DF=9+20
DF =29
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12.

(@)

(b)

da
dt
93 _ a2 150
dt

da
—=2(a*+25
o ( )

—2a° =50

da = 2dt

a’+25

Ia2+2
Ia2+

1ar(:tan —=2t+C
5 5

da = j 2dt

da = j 2dt

arctan % =10t +C

=tan(10t + C)

=5tan(10(0)+C)

a
5

a=>5tan(10t +C)
5

1=tanC

tanC:tanz
4
c==2
4

s.a=5tan (10t +

NG

J
J

53|n(10t+ J
dt

cos(lOt+ ”J
4
55in(10t+Zj
Idv=f—dt

coS (10t + ”)
4

Let u=cos (10t + %) .

[N

n@m+

-Mél I
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(M1) for valid approach

(A1) for correct approach
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()

W 1osinf10t+ 7 | = 5sin 10t + Z |dt = - L du
dt 4 4 5

v=—£|n +D
2

cosS [10t + ZJ
4

O |
In24:—§ln +D

Vi
cos (10(0) + Z)
1 1, 2

“In2=—=In—+D
4 2 2

1In2=1In2+D
4 4

COoS [10t + Zj‘
4
coS [10t + E]‘
4

1

cos (10t + ”J
4

V= 1In sec(10t+£j
2 4

V= 1In sec? (10t +£]
4 4

Vv :lln tan? (10t+zj+1
4 4

2
.'.V=1|n [Ej +1
4 5
2
v:lln a—+1
4 25

1. (a*’+25
v==In
4 25

D=0

1
sV=—=In
2

1
v=—=In
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