AA HL Practice Set 3 Paper 1 Solution

(b)

(c)

(@)

(b)

The common difference
=95-100
=-5

The fifteenth term
=100+ (@15-1)(-5)
=30

The sum of the first fifteen terms

- %[2(100) +(15-1)(-5)]

=975

The gradient of L, is 2.
The vy -intercept of L, is —20.

The gradient of L, is —%.
The equation of L,:
1
Y= (-20) =~ (x-0)
1
+20=——x
Y 2

2y +40=—x
X+2y+40=0
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(M1) for valid approach
Al

[2]

(A1) for substitution
Al
[2]

(A1) for substitution
Al
[2]

Al
Al

[2]

(A1) for correct value

Al

Al
[3]



@ @O 4

(ii)

w|

Giy -1

(b) log,, x+g =log, 256 +log,,; 5+log i

8 1
log,, x+§:4+§—1

2
log,, x=—

w

2
X =273

2
x=(33)3
X =3?
X=9

(1—%xjn (1+2nx)°

= 1—%nx+---j(1+6nx+---)
The coefficient of x

= (D(6n) + (—% n} @

21
T4
o 21 105
4 4
n=>5

_ 1@(_;X}...J[H@(zﬂxﬂ..}

=[1+(n) (—% xj +-- j @+@3)(2nx)+---)
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Al

Al
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(M1) for substitution

(A1) for correct approach

Al
[3]

(M1) for valid expansion

(A1) for correct approach

A2

(A1) for correct approach

(M1) for setting equation

Al
[7]



33<f(x)<33
~3/3<6sin2x <33

5 5

——<sin2x<—
2 2
.'.sin(—zj <sin 2x§sinz,
3 3
sin[ﬂ—fj <sin2x Ssin[n+zj or
3 3

sin [27[—5] <sin2x< sin(2ﬂ+zj
3 3

LT o< E 2T oy <A G ST gy T

3 3 3 3 3 3
LT k< <P o Ty 7
6 6 3 3 6 6
0<x<Z Fex<Z or oy IZ
6 3 3 6 6
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(A2) for correct ranges

Al
(M1) for valid approach

A3
[8]



(@)

E(X):Jix%dx

E(X)= {%xz}

9 4
E(X)=—-—
M=10"10

1
E(X)=—
(X) 5

E(Xz)zrzxz%dx
o [1 57
E(X ): |:EX j|

E(X?) =%

Standard deviation

= JE(X?) - (B(X))’

7—2Fﬂ
3 =[]
7—ﬂﬂ
3=
f(=xp= s

Thus, f(|x)) is an even function.

f=h=

f(==

x=3, x=-3

y=-2
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(A1) for substitution

A1

(A1) for substitution

A1

(A1) for substitution

A1

M1

A1

AG

A2

A1

[2]

[2]

[2]

[2]
[2]

[1]



2(seca +2tan r)* =3+8secatan o +6tan® o

2(sec’ o + 4seca tan o + 4tan® o)
=3+8secatana +6tan’ o

2sec’ o +8secatana +8tan’ o
=3+8secatana +6tan’ o

2sec’ a+2tan’ =3

sec2a+tan2a=g
2 2 3
l1+tan® g +tan a:E
2tanzoc=1
2

tan’ o =

ANl

tana = —% or tana = % (Rejected)
2tan

tan2a = >
1-tan“ o
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(M1) for valid approach

Al

(A1) for correct value

(M1) for valid approach

Al

[5]



When n=1,

1®+3(1)°-1=3

1*+3(1)* -1=3(1)

Thus, the statement is true when n=1.
Assume that the statement is true when n=Kk.

k®+3k?—k=3M , where M 7.
When n=k +1,

(k+1)° +3(k +1)* - (k +2)

=k®+3k*+3k +1+3(k* + 2k +1) -k -1

=(3M +k —3k?) +3k* +3k +1+3k*+6k +3—k —1
=3M +3k*+9k +3

=3(M +k*+3k+1), where M +k*+3k+1eZ.
Thus, the statement is true when n=k+1.
Therefore, the statement is true forall neZ".
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M1
Al

M1
Al
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10. (a) g(x)—f(x)=0

N N
ezf —er sin (% xj =0 (M1) for valid approach

1
eiﬁ (1—sin (Z XD =0
3
1—sin(z xj =0
3

sin(ijzl Al
3

T T 57 T Or

—X=—, =X=— 0f —X=— (A1) for correct values

3 2 3 2 3 2

x=§,x=E or x:z A3

2 2 2
[6]

® () %xn =%+(n—l)(27z) Al

3
X, =—+6(n-1
o =5+6(-1)

X X

n+l = “n

3 3
= (§+ 6(n+12) _1)j_(5+6(n_1))

X0 — X, :(§+6nj—(§+6n—6j
2 2

X ., —X, =6 Al
The differences between each pair of
consecutive terms are equal to 6.

Thus, X, X,, X, ... is an arithmetic

M1

sequence. AG

.. 3
i X =—+6n-6
(i >

X =6n—g Al
2

[4]
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(€)

Note that x, :% and x, =£.

f(x)=0
1
ezﬁsin(Z szo
3
sin[zx]:o
3

Zx:37r or zx:47r
3 3

Xx=9 or x=12

N
“R= I{eZ _ez sm(%xj}dx+£2e2’fdx
a1 1y
+_[ 2 (ez’f—ezij_sin[Z xjjdx
12 3
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M1

(Al) for correct values

A2

[4]



11. (a)

(b)

(©)

- -

PS=PQ+Q

PS=r+— QR
a+l

PS=r+—(PR-PQ)
a+l

> 1

PS=r+——(q-r)
a+l

> a+l 1 1
r+ —
a+1 a+1

w
Il

a+l

1
S=——q+
0{+1q

a
—r
a+l

9.

.-PS L OR
- PSQR=0

1 a
—q+——r |-(g-r)=0
(a+1q+a+1 ) @=n

(g+ar)-(q-r)=0
q-(q-r)+ar-(q-r)=0
ar-(q-r)=-q-(q-r)
ar-(q-r)=q-(r-q)
g, -9 (r-a)

r-(q-r)

1 a
+——r
a+l

a+l

g,

S

L(q+o¢r)
a+l

9,

S

o
n'
Il

1 q-(r-q
q-«—q)H[“r-(q—r) rj
r-@-r)

r-(q-n
r-(q-r)
L9(r-9)
r-@-r)
r-@-r
ps=__ "(@-n r-@-r

q-(r-q)+r-(q-r|_ q-(r-a)

r-(q-r)

— 1 q

T, @
r-@-n " r@-n

r

q
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(A1) for correct approach

(M1) for valid approach

(M1) for valid approach

Al

M1

Al

M1

M1

AG

M1

M1

Al
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(d)

s (r(@-n)a+(q-(r—a)r
q-(r-q)+r-(@-r)
s_(r@-na+@Q-(r-q)r
q-(r-g)—r-(r-q)
_(r-@@-n)a+@-(r—q)r
(@-r)-(r-q)
e _(r-(@=r)g+(@-(r-q)r
r-qf
_(r-(r=a)a-(q-(r—ag)r
r-qf

g,

e
'

(]
Il

P

wn

gy (r-a)
r-(q-r)
S Rt
r-g-r-r
2
_9-r-d
a=—""7
r-q-ri
020
o=—-
0-15°
_1
9

(i) QR =+/20% 1152

QR=25

(i)

a

RS=16

PS=4/20° 16
PS=12

The required area
_(16)12)

2

=96
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M1

Al

Al

AG
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(M1) for valid approach

(A1) for substitution

Al

(A1) for correct value

(A1) for correct value

(A1) for correct value

Al
[7]
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(@ R*=O0P?+r? (M1) for valid approach
R*=(h—R)*+r?
R*=h?-2Rh+R?+r?

2Rh—h? =r? Al
V =1ﬂr2h
3
sV = %ﬂ(ZRh —h?)(h) (A1) for substitution
=V =§7zh2—17zh3 Al
3 3
[4]
by V =£ﬂh2—1ﬁh3
3 3
v =£ﬁ(2h)—1ﬁ(3h2) M1A1
dh 3 3
d—Vzﬁﬁh—ﬂhz Al
dh 3
dd 4R
W:?ﬂ'(l)—ﬂ'(Zh) Al
ﬂ = ﬁ7r—27rh AG
dh 3
[4]
dv
C —=0
(c) ah
.'.ﬁﬂ'h—ﬂhzzo M1
3
R _h-o
3
ho 4R Al
3
daV 4R 4R
— =—r-27| — M1
dh”| & 3 3
3
daV 4R
- =——7
dh? L 3
3
daV
— <0 R1
dh? 4R
3

L ) 4R
Thus, V attains its maximum when h :?.
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(d)

(€)

2
ZR(BJ—(BJ =r? Al
3 3
g_laR2 _

3 9

M1

Thus, V attains its maximum when r =2\/_%. AG
[6]
32

aﬂ'Rg A2

[2]

The slant height of the circular cone

2 2
—\/[@] J{Bj (M1) for valid approach

3 3

= ﬁRZ
9

_J24R

3
_2J6R
R
The curved surface area of the circular cone

SN e

3 3

Al

:gmﬂw

< 3(4)7sz R1

_16
9
Thus, the curved surface area of the circular

7R?

: 16 .
cone is not greater than Eﬂ'Rz when its

volume attains its maximum. Al

[4]
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