AA HL Practice Set 4 Paper 1 Solution
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The area of the shaded region
:%(20)2(1.5)

=300 cm?

The arc length ABC
=(20)(1.5)
=30cm

The required perimeter
=27(20)-30+20+20

= (407 +10) cm

For correct X -intercept and Y -intercept
For two correct points (—4,1) and (1, 2)
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log, 64
=log, 4°
=3

log,,36+1log,, 4
=log,, 144
=log,,12°

=2

log,11-log, 88

=log 1
’8

=log, 2
=-3

a=2(-sinzt)(z)+0
a=-2xsin szt

S =J.(20087rt + )dt

s:jZCOSﬂtdt+jndt

Let u =t
d—u=7z:>£du=dt
dt T

s:.[%cosudu +Indt

2 .
s=—sinu+xzt+C
VA

S=£Siﬂ7zt+7zt+C
T

.'.—B:Esin0+O+C
T

C=-3

.'.S=£Siﬂﬂt+7l’t—3
T
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(A1) for correct approach
Al
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(A1) for correct approach

Al
[2]

(A1) for correct approach

Al
[2]

(A1) for correct derivatives
Al

[2]
(M1) for indefinite integral

(A1) for substitution

Al

(M1) for substitution

Al
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6.

€) 1<D<5
(b) 6 hours
(c) 0] The required mean
=10.5+15
=12
(i) The required variance

=2°
=4

1+3x—cos%x

lim
x>0 In(1+X)

3 o
)

0
=|im(x+1)(3+fsinij
x—0 3 3

VI
= (0+1)(3+§sm§(0)j

=3
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(M1) for valid approach
Al

(M1)(A1) for correct approach
Al

[5]

M1A2

M1

Al
[5]



43

tan x+cotx+T:O

43

tan X+ cot X =———
3

sin X +cosx 3 4J§

cosx sinx 3
sinx+cos’x 43
Sin X cos X 3

443 .
1:—Tfsmxcosx

—J3=2(2sinxcos x)

NG

Sin2x=——

2X:7z+% or 2x=27-=

27 Y4
X=— Oor X=—
3 6
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(A1) for substitution

(M1) for valid approach
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(@)

(b)

Xx=17+5t
L:qy=1-2t
z=10+3t
(17+5t)-8=3—-(10+3t)
9+5t=—7-3t
16 =-8t
t=-2
X=17+5(-2)=7
y=1-2(-2)=5
2=10+3(-2)=4

Thus, the coordinates of P are (7,5, 4).

RQ = —i+7j—4k

-.0Q—OR =—i+7j—4k
(L7 +58)i + (L— 2t)j+ (10 + 3t)k) - (3i + 5k)
—_i+7j—4k
1745t-3=—1
5t =15
t=-3
X=17+5(-3) = 2
y=1-2(-3)=7
7-10+3(-3) =1

Thus, the coordinates of Q are (2,7,1) .
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(M1) for setting equation

Al

(M1) for substitution

Al
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(M1) for valid approach

(A1) for correct value

(M1) for substitution

Al
[4]



When n=1,

5-21(1)+4' =-12

5-21(1) +4' =3(-4)

Thus, the statement is true when n=1.

Assume that the statement is true when n=Kk.

5-21k +4* =3M , where M 7.
When n=k +1,

5-21(k +1) +4**

=5-21k — 21+ 4(4%)
=—16—21k +4(3M + 21k —5)
=—-16—21k +12M +84k —20

=12M + 63k —36
=3(4M +21k -12) , where 4M +21k -12€Z.

Thus, the statement is true when n=k +1.
Therefore, the statement is true for all neZ".
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10. (a)

(b)

(©)

0] The required probability

(i) The required probability

_(n=-3)(n-4 3
e =)
_3(n=3)(n—-4)

" n(n-1(n-2)

The required probability

EE)E)

@ |~

The game is fair if the expected gain is zero,
which is equivalent to the expected amount of
money earns back equals to $10.

(eI
(R e

2B s

3+Z+§x+%lx:10
7x=E
3
2
X=—
3
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Al

(A1) for correct approach
Al

[3]
(A1) for correct approach

Al
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M1A2

M1Al
Al

AG

[7]



11.

(@)

(b)

(©)

220:1
20 i
z= =cos0+isin0

O+2kz) .. (0+2knx
Z = CO0S +1SIN
20 20

(k=0,12,-18,19)

z=c050+isin0, z=coS— +1SIn—,
10 10

/4
Z=C0S—+isin—, ...
5 5

9 .. 9« 197 . .
Z=CO0S—+ISIN— or Z=CoS——+ISIn
5 5 10

—% <arg(z)<0

! ! ( ﬂj ! ( 27[]
s.z=cis0, z=CIS| —— |, z=CIS| — |,
2 5
3z T

.27 .37 . 1w . T«
=-1-SIn— —SIN— —SIn——SIh—
5 10 5 10

T 2z T 3r
=-1-cos| ——— |-COS| ———
2 5 2 10
T T V4
—CO0S| ——— |—-COS| ———
(555 %)

T T 3z Ar
=-1-C0S— —C0S— —COS— —COS —
10 5 10 10
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(A1) for correct values
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_2(\h0+2J€J2_1
4

10+ 2.5
8
:10+2J§—8
8

_1+\/§

4

-1

142545
8

_6+25-8
8

J5-1

4
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(A1) for substitution

(M1) for valid approach

Al

(A1) for substitution

(M1) for valid approach

Al
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(€)

ImS

=—ReS

27 3
1+cos| —— |+cos| ——
5 10
Vg Vs
+C0S| —— [+CoS| ——
( 5) ( 10)

1+\/§—1+«f10—2\/§ +l+\/§+x/10+2\/§J N
4

4 4 4

) 1+§+\/10—2J§+\/10+2J§J
2 4

) §+2J§+J10—2J§+J10+2J§]
4 4

4

AG

 4425+110-2{5 +110+2\5
4
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12.

(@)

(i)

(ii)

f(x)=9(x)

s.sin2zy =—sinzy
2sinzzycoszy+sinzy =0
sinzy(2coszy+1)=0

i 1
sinzy=0 or cos;zy=_E
7Z'y=0 or 7z'y:2_7[
3
; 2
y =0 (Rejected) or y=3

Sr==
3

The area of the region
1

= [2(a(y) - F(y)dy
3

= E (=sinzy—sin2zy)dy
3

VA

= (1 cos (1) + 1 cos 27:(1)]
V2 2r

27

[
VR
3|~
O

1 1 1
__272' 27 Ar
1
s
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Zomnye o
=|—CcoSzy+—CoS2ry
2 2

(2) 1 2
0S| — |[+—C0S27
3 3
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(b) asin 27:[5):—
V2
2

€ =903
c.asin2zy =-sinrzy
2asinzycoszy+sinzy=0
sinzy(2acoszy+1) =0
2acoszy+1=0
2acosry=-1

cosrzy = —i
2a

4a® -1

Yy =arcsin

N
~
o} QJN
N
|

1 . 1
C.r=-=arcsin 5
T 4a
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(M1) for substitution

Al

Al
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Al
Al
M1

Al

Al

M1
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