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Answer all questions in the spaces provided.

1 z=3-1
Determine the value of zz*

Circle your answer.

[1 mark]
V10 10— 2i 10+ 2i
2=3-0 2 =340
N 22
772 ~E-)Bt)=3 =at]=10
2 Three matrices A, B and C are given by
5 2 -3 1 0
A=|0 7 6 |, B=|3 -5 andC:[?gg}
4 1 0 -2 6
Which of the following cannot be calculated?
Circle your answer.
[1 mark]

AB BC A2

/ﬂ\e_ number d{— s an M (103' 'MJ!‘/X st e #1_ same ak ,ﬂ,_ nvmber
of tows in He nok

3 Which of the following functions has the fourth term
expansion?

1 6. . . .
—720% in its Maclaurin series

Circle your answer.

sinx e* In(1+x)

From %‘rmu{« /{'Joo'fzu; Mo o 4/ Yo Moclusin seres is: (—/)n(.z_(;&
wL}cL evalvaks & ’?—éfo J whea n=6

[1 mark]

02

Jun18/7366/1

Do not write
outside the
box


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand



PhysicsAndMathsTutor.com

3
4 Sketch the graph given by the polar equation
o4
~ cosf

where q is a positive constant.

~ 5 [2 marks]
-2 v ws =
Y= 2xb 7

Fo(m’ (/Oem(it\ml% So 'x:rwsB ay\p{ ;H\ug X=c. S0 wt ,&m\m o
dm’sklr vorbiad fire

0 a Initial line
_1 V8

2 2 0

5 Describe fully the transformation given by the matrix | v3 _1
2 2

0 0o 1

[3 marks]

c-S o
o S ¢ 0
/(L\ﬂ. MOinX IS jﬁl ?ZUWW 0 © |) Jv“t\m c=cosd and S=sin 6

T orcmms oo -t and smo= 2 == 0=020°
/[Kw»{arf/ Mo wakix hﬂ/vpmsc/\d’_s o _rotabwon ﬂ\g%gﬂ N0°_ abat

/{’fw_ - axis

L -
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6 (a)

Matthew is finding a formula for the inverse function arsinhx.
He writes his steps as follows:

Let y =sinhx

yEa/y2+1=¢"

To find the inverse function, swap x and y: x + v/x2 +1 =¢”
In(xi x2+1) =y

arsinhx = In(xi x2 4+ 1)

Identify, and explain, the error in Matthew’s proof.
[2 marks]

N\Q%M HSBA /!'K.p A i ’ St‘j\ (onsw o/i 7“/4» \‘+//

Fl 76 = [ 74 = o7y g

\) 9 J ()

k\f\)«sﬁ‘—r\ L0 LJUI' ex70 for aﬂ T so
:r:)é ’\]U/L’\" 'OJ'\J j/mro’,bn’ e \}IuS/‘ 60(/

W
7 T u

x ]I _
e :‘—(i\)—l- uz -4\

J

B
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6(b)  Solve In(x+vx2+1)=3 box
[1 mark]
asnh X=2
= Y —cinh 3
3 _3>
= X = Jf)’_(@ -&
7 Find two invariant points under the transformation given by 1

N -

Mo nanank prinks ace (0.0) and (3)
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8 2 — 31 is one root of the equation
23+ mz+52=0

where m is real.

8 (a) Find the other roots.

AS X, oquatton_ s,

[3 marks]

roz) we/f#f/’c/ér\}s/ Jhﬂut i
/,

J , .
4 / 4 Y. 8

-

=> X4 (24304 (2-3)=0
=5 X+ 4+=0 =7 K=- 1
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8 (b) Determine the value of m. box
[2 marks]

Z$+ MZ +SL=0

SUI:SLJ'UI’WW) m Z=-%

./'q)g%M/f‘r)f QL=0
L4 - bm+6)=p
—lb-m+12=0

M=-3

Turn over »
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9 (a)

9 (b)

9 (b) (i)

Sketch the graph of y2 = 4x

Ben is using a 3D printer to make a plastic bowl which holds exactly 1000 cm?3 of

water.

Ben models the bowl as a region which is rotated through 2r radians about the

Xx-axis.

He uses the finite region enclosed by the lines x =d and y =0 and the curve with

equation y2 = 4x for y >0

Find the depth of the bowl to the nearest millimetre.

b
\/: ('rrfo(:v

[1 mark]

[4 marks]

Y4

)
=7 1000:1T( hae dac

%

(%)

=7 Lto=T ['(2"‘11

= 150 :‘-’%_O(L

Soo _ g7 __ _ So2
o pedt =) R

AC[DM( = [28 emn = (24 paya

0 8
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9 (b) (ii)) What assumption has Ben made about the bowl!?
[1 mark]

Turn over »
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10 (a)

Prove by induction that, for all integers n > 1
Z r n + 1)
N
C( . 7 r°= ln”'(rm) [?@
AN, vzl

[4 marks]

Lk n=

‘éf:‘ and OV (HIT =)

/ﬂ\wffmﬂ/ (%) i he ?La/' n=1\

Um:

-
-

12 \2
g *= 1 K (kal)

L& ne k+l

g rs= ; &+ (Ra1)

= % kl( 3 A (bl

- 1 (k) [ 6+ )

(k) D{‘Mk—*ﬂ

=5l
= L (k) (ka2

= L kar) ((r) )

So 4]’0( n:kﬂ,. (¥) s Frye

< TTUe

N

Arve Dol ko 1z
| 8
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Hence show that

2n
S rr =N +1) =n@n+1)2n—1)2n+1)

r=1

2
;%r(n))(f-n): f“(rzﬂf)
r=)

Y =|

[4 marks]

:2% v”*iﬁtlf

vzl

=& (1) (i) = L anyn

:%\— (4r) (m+)" = N (2n+1)

=N (1n41) Yr\(’mﬂ) - _l

=0(un+D (2 4n 1)

=nGn+r) (2rt+2n-n- ’)

=N (?n+l\) (20 (n +l§ ~ (M)D

=n(2040) (2n-=D(n11)

11
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1 Four finite regions A, B, C and D are enclosed by the curve with equation
y=x—7x°>+11x+6
and the lines y =k, x =1 and x = 4, as shown in the diagram below.

y

/ 0 'I| 21 X

The areas of B and C are equal.

Find the value of k.
[3 marks]

Be Mo amos (ool B e eqal, He neco ke

o’}f-;({)u_ szvm-ﬂmM’)’all“DfX@,usk

—> k- _4—‘_—, gqa3f?;1+\lx4€ dx

|
W\~

[xt -2 elx™ 4y |
|

A ORI TG ORI IOV

:J’l %o—lB\
_a.s.
~ Ty

23
D )5(: Ty
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12 (a) Show that the matrix [k53_+k1 lzc] is singular when k£ = 1.
S-R 1
Kt R

[1 mark]

4 2
when k=1 loeoomes \’L l\:‘m)’l(ﬂ

NG \)\M
)

12 (b) Find the values of k for which the matrix [k53;k1 i] has a negative determinant.

Fully justify your answer.
[5 marks]

-

ko2

o )7 RER-2 (%)
= Sh-k"—2¥ -2 20
=7 2kﬂ>+ R~ Lk427¢
LW N -SMD42=20 50 (k1) 5 4 TQ,QLW d
2K R -Bk+2 =6

W3k 2|
kOJ2k | 2 |-2k) =2 W4 K- Bk
(-2 -3k |2 =(k-DR 43k -2)
=) 24 kb - D
=(h-)(2k(r ¥~ ()
=(k-) (2o -1) (k1)

So_we _have (k-D(1k-Nlk:2)> 0

y o ~2Lki%  or k>
. N\ / 4>_x

NN
'?/ v |
Turn over »

/
13 Jun18/7366/1



Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand



PhysicsAndMathsTutor.com

14

13

13 (a)

13 (b)

The graph of the rational function y = f(x) intersects the x-axis exactly once at
(_3’ 0)

The graph has exactly two asymptotes, y =2 and x = —1

Find f(x)
[2 marks]

| 224
/f(z/) st be in M Ao LEOE 4
/b{’M\)SG X=-1 is et dellqu and 3\% ah 0\5\0)\\(\460{&:

ol o o g, s bk N conches

2

S\)L)S}_)J'U{”mf\) (2 0.

2(-3)+ K
=> 0= —=71
=7 0D=--6+0
=7 =6

23k b

=2 L= T

Sketch the graph of the function.
[3 marks]

x=-1

1 4
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13 (c) Find the range of values of x for which f(x) <5 box

17__\, L [4 marks]
PENC=TE

O(x41) = Lyt !
bx+S=2x+4
x =)

x =4

=X =z %
\I\((’ ak o 351’ xX<-l o< )L/\/ akjmn%, lj‘ 2L s
M\l /(Ina 8’,5 and, /Hms asum;oM( i« ak x=l
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14 (a)

Sketch, on the Argand diagram below, the locus of points satisfying the equation

|z—3]=2

Lgd

Im(z) 4

[1 mark]

16
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14 (b) There is a unique complex number w that satisfies both
lw—-3/=2 and arg(w+1) =«
where o is a constant such that 0 <o <=

14 (b) (i) Find the value of «.

P

[2 marks]

[ N\ )
3/5

14 (b) (ii) Express w in the form r(cos 6 +isin6).

Give each of r and 0 to two significant figures.

%&Z\

[4 marks]

=\ o 3

rc = 2*+3 200w %

=7 r=J7#

. . . ‘"l
()Smo\ )LL sie rule, we aek:sinb = iﬁ_,}—
J g 17

1 .

=0 #

=7 0= aresin /\’y—;‘
NE

W= (s b +506)

= 37 (cos 0Pt | om

17

Turn over »

Jun18/7366/1

Do not write
outside the
box


Line


Ellipse


Line


Line


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Ellipse


Line


Line


Line


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand


Free Hand



PhysicsAndMathsTutor.com

18
15 (a) Show that
L 1
r+2 r+3 (r+2)(r+3)
| 1 mark
| Lo e o) oI o 1 markd
rel 3 ey (r4Dlrd) ()
15 (b) Use the method of differences to show that
n
1 _n
E :(r+2)(r—|—3)_3(n+3)
=1
N \ n ' | \ [3 marks]
L ™ 2 rm i

S (DYDY o ra41 V43

[ |
1 r+1 i

()’S//%r
x4

s
(L

h»l i
jod

f‘/
n N+
f s oL oMo
So b5 (OND L w3 T AT i 2Ap+2)
A

18
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16

Two matrices A and B satisfy the equation

AB =1 +2A
: : . , 3 -2
where I is the identity matrix and B = 4 8

Find A.

AR =T +2A

[3 marks]

=> AR-2h=T

— AR-21)=T

> A= T(g-21)

AN

19
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17 Find the exact solution to the equation box

sinh O(sinh 6 + cosh ) =1

b8 (sah B+ cech )=
SMM('@/CG, 5'8)‘*

[4 marks]

2 0
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18

o, B and y are the real roots of the cubic equation

Wrmxl+nx+2=0

By considering (o — )% + (y — a)? + (8 — 7)?, prove that

m? > 3n

(ot=p) +ly ) +(p-y)
= Mm P %)r"/zxym 42 —2/«\/—\)(
’/L(D(l‘(’ﬁ )<>(1> l(zxm e rgv\
,zéo<2+2é_o<@
=2 (Ex) fizxﬁ\ 24K
= 2(206 - fEXR
= 2(-mY) — {(n)
_ bn

[4 marks]

A< (X/{Sm\)l\/ are M&\J Han  eoch ,yf_ (gfrg\
( }/’0(‘ ond ( @ ?}(\ are__Non- nfaal’\\no TLKM“ Sum

,g O\R‘/Dhlif %aw\ o ea[\)al JD

/ﬁ)ﬁﬂ}lﬂonﬁj 2on" — bp o

ME - 20 7D

m* 7z 3n

2 1
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19 A theme park has two zip wires.
Sarah models the two zip wires as straight lines using coordinates in metres.
The ends of one wire are located at (0, 0, 0) and (0, 100, —20)

The ends of the other wire are located at (10, 0, 20) and (—10, 100, —5)

19 (a) Use Sarah’s model to find the shortest distance between the zip wires.
@ (0/ 100, - 20) [7 marks]

N
-
A
i)
T
‘S) Qq E
~——1
<
/l\
>SS
——"

1o +20 0\
=7

Ly- T ~low — foo) \ (dgcaﬂms&ﬂh f&\

Lo +25p 16\

|
-3
\)

n Y (
(o200 \ (O [Pt \ [}
— —~ oo : U\ = ] _ : —~[0U
\aorrops 20) 120 el \godrep arsh) Las |

:7—!06090/100'00)\~4ov— SooU ~4ooh =0 gpd

00 v, SosA=

=

From e, caleolals A== and -4t

2 2
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1
I

S;)Lﬁ(}m}:}?f |’[] oL/ lmllﬂé gﬁ)( ] O\M Z %mmé [[()I:M 2!\’1

\,(2— rl= HIQ% Qo/u?* (aloo/pf/ookﬁlk (20 +25y 20\

19 (b) State one way in which Sarah’s model could be refined.
[1 mark]

/rakf )m(, KI(J(N/&S (7{& H\,L WA I/\!‘O’ (,ons'wfpfoxl—;’oy\

END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE /ON THIS PAGE
ANSWER IN THE /SPACES PROVIDED
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Question Additional page, if required.
number Write the question numbers in the left-hand margin.
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Question Additional page, if required.
number Write the question numbers in the left-hand margin.
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Question Additional page, if required.
number Write the question numbers in the left-hand margin.
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Question
number

Additional page, if required.
Write the question numbers in the left-hand margin.
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