‘ Y5 HL Mathematics Final Examination 2018

[Maximum mark: 5]
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1 2
Well done (ﬁ - 1) (1-x)
except fpr 114 113 112 1!
:i:lilf:sreless = [(ﬁ) +4 (ﬁ) -+ (;L) (ﬁ> (—1)2 + (‘3}) (ﬁ) (=1)3
+ (=D*| x [1 = 2x + x?]
=14 (H (%)2 (~2x) + (%)4 () + -
:...1_2X4!+1+...
212!
=1-12+1
=-10
[Maximum mark: 5]
(i) | Very well done 1

Var —3+V4ar +1
_ Var =3 —+Var +1
(VA —3+Var+ 1)(Var —3 - Var + 1)
Var —3 —+4ar +1
T Ar—3-(4r+1)
_VAr+1-+4r-3
4

(ii)

Most tried to
force an AP
out of the
series which is
wrong

= %Zmo(w +1—-V4r-3)
1

315 V1) + (V5 — V5) + (VI3 - ¥9)
+ (V17 = V13) ... + (V401 — V397)]
[-1 +401]

1

4

[Maximum mark: 5]

Many did not
realise that
1—tanf >0
and can be
multiplied for
simple solving.

Most did not
remember
Tecp<l
4 4
as the

necessary
condition

T T
—Z<9TZ=>—1<tan9<1

S =
1-tané
3+43

2
1 3+4/3

<
1 — tan@ 2

Soo <

2 < (3 + \/3_’)(1 — tan®)
2 — 3+ 3tand — V3 +/3tand < 0
—1 + 3tanf — V3 +/3tand < 0

[since tanf < 1]

(3+V3)tand <1+3




14++3

3+43
<(1+\/§)(3—\/§)
(3+V3)(3-+3)

3+2v/3-3
tanf < ——
6
tanf < 3
an 3
<=
6

Hence — <9 <2
4 6

[Maximum mark: 6]

Implicit

differentiation

is ok but some

had misread

question as
Y _q
dx

4x3 + xy? = 5xy

dy dy
2 2
12x° + x (Zy—dx) +y° =5x I + 5y

d
%(ny —5x) =5y —y% — 12x2
dy 5y—y*—12x?

dx  2xy—5x

AtP, y =x

Subst y = x into curve :

4x3 + x3 = 5x2
x*(x—1)=0
x=0(N.A)orx=1
Substx = 1and y = 1into Z—z:
dy 8
dx 3

Equation of tangent to the curve at P is

=36

8 5
y=3%73
or3y=8x—5

[Maximum mark: 9]

(a)

About half got
this correct.
Some tried to
fit singles in
between
couples. Qn
did not say
singles cannot
be together

Cy Cr.CaCa M, W

No of ways = 6! x 24
=720 %X 16

= 11520




(b)

Fairly well
done. Some
wrongly took
last term as

ark“

a(r™-1)

Let P, be the statement: S, = )

1_
P1: Sl = a(:_ll) =

Hence P is true.
Assume Py is true.

a(rk —1)

k=TT
Pirt: Sg41 = Sk + Ug41
a(rk —1)

a

k

Sk+1 = +ar

ar¥ —a+ark(r—1)
B r—1
a(rkﬂ _ 1)
B r—1
& Py4qis true.
P, and P are true = Py 4 is true,

= By Mathematical Induction, P, is true foralln € Z*

[Maximum mark: 8]

(i)

Mostly well
done except a
handful who
went with
memory work
and got the
wrong formula

(@+p+7y)°

2x34+x%2 = 5x+3=0
1
a+f+y=—5

2
5
aﬂ+ay+ﬂy=—z
3
afy = -

(@+B+y)*=(a+p)?+2(a+By+y?
(a+B+y)i=a?+p%+y%+2(af + ay + By)
2

(-2) me+mteriez(=))

2482 442="2
a+p+y )

(ii)

Both methods
were equally
popular with
the usual
careless
mistakes

y-(@e-DHy-@B-DHy - -1}
={y+D-aHy+D-pHUE+1 —v}
Subst. x =y + 1into

2x34+x%2 = 5x+3=0

200+ 13+ (y+1)? —=5(y+1)+3=0
2(y3+3y2+3y+1)+y*+2y+1-5y—-5+3=0
2y3+7y?+3y+1=0

Or

2x34+7x>+3x+1=0

Alternatively,
1 7

a-1+f-1+y-1=-5-3=~2
@-DB-D+@-DF-D+B-DL¥-1D
=(@B+ay+By)—2(a+pB+y)+3

_ 2 z( 1)+3
— 2




3

2
(a-DBE-DF-1
=afy—(@B+ay+py)+(a@+p+y)—1

2D

Equation is

2 =Yt te= (-5 -0

2x3 +7x%+3x+1=0

[Maximum mark: 6]

(i)

G m
sin— = sin (— - —)

12 3 4
= sinEcosE — cos Eaint
= singcosy — coszsin
V3 V2 1 W2
= — X — =X —
2 2 2 2
52
4
Hence arcsin (\/g_ﬁ) ==
4 12
(i) | Most not done <= coss—n _ sinl
using S T12 0 712
complementary V6 —+2
angles ~T 2
[Maximum mark: 6]
Fairl Il 4
airly we ,
f
done ()

A, B,C,D

v




Asymptoteaty=0
Shape of graph

[Maximum mark: 18]

(a)

(i) Many did
not present
answer as a
single
translation

glx) =x(x—2)=x%-2x
=(x-1?%-1

2 1 12
x“ is translated (0) to (x — 1) and

then translated (_O )to (x—1)?%-1

1
Transformation is translation ( 1 )

(ii) A few did
not know how
todoa

reciprocal
graph .
h 1}.-
" N ——/. L
F10 1
-6.67
A'(—1.24,0.25), B'(3.24,0.25),C'(—0.414,1), D'(2.41,1), E'(1,-1)
(b) | (i) Not many hix->(x—1)%?+2,x€R, x>1

got the range
of k correct

kix > —-2x—-3,x=>-2
Rj = ]—o0,1] which is not a subset of the domain of h(x) for hk(x) to exist.

(b)

(ii) Most could
solve this

hk(x) = h(ax + b)

4x%2 +16x+18=(ax+b—1)*> +2

4x?> +16x +18 = (ax + b)? —2(ax +b) + 1 + 2
4x?% + 16x + 18 = (ax)? + 2abx + b? — 2ax — 2b + 3
Comparing the constant terms:

b?—-2b+3=18

b?—-2b—15=10

(b-5mB+3)=0

b =5,-3(N.A)




Also, comparing coefficients of x:

2ab —2a =16
2a(b—1) =16
a=2
(c) | Manydidnot | ety = +

reject the (2 — :()’z)xz_i) ;1_ y

positive

answer.and r—3 =+ 4—_31

most did not

get the

domain _ l

correct )

p~1(x) =>-3 / since R,,-1 = D,

3 1 |4—x
-1 - _ -~ <4
p~ (%) 3 2/ . ,0<x <

10

[Maximum mark: 16]

(a)

(i) careless

3 -3 2
Vector perpendicular to both lines,n = ( 2 > X < 4 ) =3 (3)
-2 -1 6

(ii) Some took
AB as the
shortest
distance

Let A be the point (-3, -4, 6) and B be the point (4, -7, -3).

a=(2)-(2)- ()

Shortest distance between the skew lines

50

V22437 162

_17%2+(=3)x3+(=9) x 6]
B 7

=7

Or

2 -3 2

Plane containing m; 714. (3) = (—4) . (3) =—-18
6 6 6
2 4 2

Plane containing T, 7. (3) = (—7) . (3) =-31
6 -3 6

Shortest distance between the skew lines = perpendicular distance between
parallel planes




_[18—(=31] _ 49 49

= = 7 units
2 \/22 132 .62 ~ J49
3
6

(b) | (i) Good ( 1 ) ( 1 )
p=|2 |+t|-2
-1 3
1
Att=0,p = < 2 )
-1
~P(1,2,-1)

(b) | (ii)some x=14+t=>t=x-1
switched 2—y
cartesian to y= Z_Zt:t:T
vector form z+1
instead of z=3t-1l=t= 3
working the ,-,x_1=2;y=2+1
other way 2 3
round

(b) | (iii)(a) Good 20+t)+R2-2t)+3t—1=6

t=1
(iii) Att =1,
(b) 1 1 2
Mostly well p= ( 2 > + (—2> = <0>
done -1 3 2

Coordinates of P are (2,0, 2)

(i)

(c) Mostly well

done

e [ CIET

=12+ (-2)2 +32 =14

11

[Maximum mark: 16]

(a)

Poorly done.
Correct ones

did not

remove

1+w3

(1—2)66—z6=0
() -1

1, w,w?, w3, w* and w> are solutions of the complex equation z° = 1

Letw=£,
Z
1
1+w
1 1 1 L v
R 1+1w' Trwz 13w VA T
14+ ws
o 1 1 1 1
T T+ w 1+w? 14wt 14wS




(b)

(i) some had
problem with
the argument

[V3-i]=V3+1=2
arg(\/_—i)=—g

S
Hence V3 —i = 2015( 6)
By de Moivre’s Theorem,

(vV3- i)n = 2"cis (— n?n)

1
=2" (cos ETLTE — isingmt)

(ii) most could
not give final
answers

(\/_ - i)n =2" (cos%nn - isin%mt) is real and negative
:sinn?n=0 and cosn?n<0
n=20,6,12,18,24,.... andn = 6,18,30,42,......

Hencen = 6,18,30,42,......
Orn=6%Xx1,6%X3,6X56X%X7,...

(iii) numerous
different
errors

Subst. V3 — I'into z° + 16(1 4+ i)z3 + a + ib = 0,
3 3 1 1
2° (coszn — isin§n> +16(1+1i) [23 (coszn — isinzn)] +a+ib=0
512(i) + 16(1 + i) X 8(—i) + a + ib = 0
512(i) + 128(—=i+ 1) +a+ib =0

a+ib=-128 — 384i
~a=-128and b = —384




