AA HL Practice Set 1 Paper 1 Solution

(b)

(@)

(b)

The mean
300

T 15
=20

i) 40

(i) The new variance

= (-2)*(9)
=36

(i) 6

The gradient of L,
- 32-0

" 24-8

=2

The equation of L, :
y—0=2(x-8)
y=2x-16
2x—-y-16=0
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@) L.H.S.
=(2n+1)° +(2n+3)* +(2n+5)°
=4n® +4n+1+4n* +12n+9+4n° +20n+ 25
=12n? +36n+35
=12n* +36n+33+2
=3(4n° +12n+11) + 2
=R.H.S.

(b)

odd numbers.

(2n+1)% +(2n+3)* +(2n+5)°

=3(4n* +12n+11) + 2

Also 3(4n” +12n+11) is a multiple of 3.

Thus, the sum of the squares of any three
consecutive odd numbers is greater than a

multiple of 3 by 2.

f(x)=px®+gx° —2x+1
f'(x) = p(3x*) +q(2x) - 2(1) +0
f'(X) =3px* +20x -2

, 1
f (1)=—1+—E
~3p()%+2q(1)-2=15
3p+2q=17
2q=17-3p
f 4D =2
S (=41
p(2)* +q(2)* —2(2) +1=41
8p+49-3=41
~8p+2(17-3p)-3=41
8p+34-6p-3=41
2p=10
p=>5

17-3(5)
177

q=1
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2n+1, 2n+3 and 2n+5 are three consecutive
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(A1) for correct derivatives

(M1) for setting equation
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(@)

(b)

(@)

(b)

_37-(-9)
2

a

a=21
b 27
2(11-2)

b==
9

_ 37+(-5)
2

d
d=16
i) = 21sin%(t +2.5)+16

The coordinates of P’
=(3(2)+17,37+8)
= (23, 45)

g(x)
=3f(x-1)

=3(4(x-1)* +3(x-1)*-1)

=3(4(x* —4x> +6X* —4x+1) +3(x* —2x+1) -1)
=3(4x" —16X° +24x* —16X +4+3x* —6x+3-1)
=3(4x* —16x° + 27x* — 22X +6)

=12x" - 48x* +81x* —66x +18

The sum of the roots
—48
12

=4
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1+ f(x) <[]

2|x’ -5|x* ~37
1+ <|x|
|X|+37
2|x* ~5|x|" —37
|x|+37

<|x/-1

2|x|3 —5|x|2 —37 < (|X|-1)(x|+37)
2|x° ~5|x" =37 <|x|" +36|x —37
2|x* ~6|x" ~36|x| <0
2|x|(|x" ~3/x ~18) <0

X ~3|x|-18<0

(X +3)(|x|-6)<0

~.0<|X<6

S1<x<6
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When n=2,

chs-[)

LHS.=1
RHS. - 2(2+1)(2-1)

RHS.=1

Thus, the statement is true when n=2.
Assume that the statement is true when n=Kk.

(2}(3]*'*(1(} _k(k+1)(k-2)
2) (2 2 6

When n=k +1,

o)l

k(k+1)(k-1) {k +1j
6 2

_k(k+D)(k=1) _ (k+D(K)
6 2

_ k(k+D(k=D) | 3k(k+)
6 6

SIS P

_k(k+D)(k+2)
6
C(k+D((k+D)+D((k+D)-1)
6
Thus, the statement is true when n=k +1.

Therefore, the statement is true forall neZ", n>2.
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(@)

(b)

1
Ia 21 es‘xdx=1
1e -1 2
a
{_ 21 e =E
e -1 2

2
a:?,—ln(e +1]
2

2
Thus, the median is 3—In[e ;1]
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10.

(@)

(c)

(i) {y:0<y<l,yeR}

(i)  flo=1
scostx=1
cos’ x =—1 (Rejected) or cos’ x =1
cosx=—1or cosx=1
x=mx or x=0, x=2x
Thus, there are 3 solutions.

f'(x) = (4cos’ x)(—sin x)

f'(x) =—4sinxcos’ x

The total area of the regions
= jo” (cos* x)(2sin x)dx

Letu=cosx
d_” =—sinx = (—1)du = sin xdx
dx

x=mw=u=cosxwz=-1

x=0=u=cos0=1

= _[ 1_] —2u’du
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(M1) for valid approach
(A1) for correct values
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(A1) for chain rule
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(A1) for definite integral

(A1) for substitution
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11.

(b)

(@)

Y _ho-(y+1)
dx

Ldy sin xdx
y+1

I—dy '[sin Xdx

Inly+1=-cosx+C

y+1= e—cosx+c
y — e—cosx+C _1
0 — e—cosO+C -1
1= e—1+C
-1+C=0
C=1

y — el—cosx _1

ﬂ:h(x) 1= (h00) - (y+D)
= sinxy1—sinx-(y+1)

dy
dx
dy .
—=sinxcosx-(y+1)
X

dy _sin2x-(y+1)

dx 2

a_ lsin2x yzisinZX
dx \2 2

The integrating factor

_ I—%siandx

1COSZX
4

(M1) for valid approach

(A1) for correct approach

Al

(M1) for valid approach
Al
(M1) for substitution

(A1) for correct value
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1 0s2x 1052 L cos2x

dx
1 1
x dy 1ye4 ’ sin2x=1e4 “sin2x
dx 2 2
1 1
d ye* i =£e4 “sin2x
dx 2

2x .
sin 2xdx

L cosax 1 1
e4 — _e4
y I5

Let u =%c052x.
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du

dx
1cost u
yet = I—e du
1cost u
ye4 =—e +C
écost 1cost
yet  =-e
—ECOSZX
y=Ce* -1
1
—=c0s2(0)
0=Ce * -1
1
1=Ce 4
1
C=e*
%—%coszx 1
y=e -
1—1(1—25in2 X)
y=e*4 -1
Lain2x
y=e2 -1

- - % (-sin2x)(2) = (-Ddu = %siandx
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12.

(@)

(b)

(€)

z2°+1=0
25 =-1
7% =cosz+isinz

(7Z'+2k7l'] .. (ﬂ+2k7rj
Z =CO0S 5 +1SIN 5

(k=0,1,2,34,5)

T .. T T .. T
Z=C0S—+isin—, z=cos—+isin—,
6 6 2 2

5z .. 5«x I .. In
Z=C0S—+IiSin— , Z=C0S— +isSin—,
6 6 6 6

3r .. 37 1z .. 1z
Z=C0S—+ISIN— or Z=C0S——+ISIn——
2 2 6 6

2°+1

=28 -7+ +7" 7" +1
=722 -7 +)+ (2" -7* +))
= (22 +1) (2" -7° +))

7' —7°+1=0

2°+1

——=0, where z*#-1
2°+1

Z= cos£+isinz, z=cosZ +isinZ (Rejected),
6 6 2 2

Iz

50 . . 5« i . .
Z:COS?+ISIH— Z:COS—+ISIH?,

z= cos%ﬂ +isin 37” (Rejected) or

117 .. 11x

Z=C00S— +isin=—
6 6

(i) (z-p)(z-09)=0
2’ —(p+0)z+pg=0
p+q=A+A+ A"+ 2°
p+q=2+A+2°(-D)+ 23D
p+q=A°+1-2"-1°

p+q=4-21°

-1
+Q=A-—
P+q )
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(ii)

1
+0=4A+—
pP+q J)

L p+q=+3

pg = (A2 + (A" +2%)
pq = A + A2 + A2 1 40
pq=A*(1) +1+1+ A% (=)
pq=A"-A*+2
pg=A*—(A*-1)+2
pg=3
~22-J32+3=0

(z-(2p))(z-(29)) =0

2 —(2p+29)z+(2p)(29) =0
2> -2(p+q)z+4pg=0

22 -2\J37+4(3)=0

22 -23z+12=0
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