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5r'o

10 marlcs

Attempt Questions I-10

}!IIIOW about 15 minutes for this sectioxx

Use the multiple-clioice anSWe!r sheet for Questions 1-10.

I Which polynotnial is a factor of x3 - 5x2 + I lx  -  10?

A. ,,  2

B. x + 2

C.llx-10

D. x2 - 5X + II

It is given that log,,8 = 1.893, conect to 3 decimal places.

What is the value of' log,,4, coirect to 2 decimal places?
A. 0.95

B. 1,26

C. 1.53

D. 2,84
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3 The  points  A, B, C and  D Ilie on a circle  and the  tangents  at A and  B meet  at T, as shown
in the  diagram.

T116 angles  BDA  and  ECD  are 65o and 110o  respectively.

Wliat  is tlie  valrie  of  1TAD7

A.  130o

135o

175o

4 What  is tl'ie valrie  oi' tan  a when  tlie  expression  2 sinx  -  cos  x is written  in tlie  fot'm

Jsin(x  -  a)  ?

A.  -2

B.

D.  2

-3-

5
Which graph best represents tlie f'unction  '11 =  -2  '7

- I  x2 '

6

Tbe point Pr-,2 1-,-'I, where p * 0, lies Oil tlie parabola  x2 =  i!ly.3P  P }

What is the equation of tlie normal  at P?

A  PJ -  X =  -p

"-  P")'  + pX  =  -1

C. p2y -  p3x = 1-  2p2

D. p2y +  p3x = I + 2p2

-4-



7 Wluch  diitgxam represents the domain of' the huxction f  (X)  = sin-'  (-31?

B.

-3 3

C.  €

D.

8 A stone drops into a pond, creaking a circular ripple. Tlie radius of tl'ie riplile  increases
froin  O cm,  at a constant  rate  of  5 cm  s-'.

At  wl-iat  rate  is Toe area  enclosed  withii'i  the  ripple  iiicreasing  when  klie radius  is 15  cm?

25x  cm2  s-'

30q  cin2 s-l

150x  cm2 s-'

225rtr  cm2  s-'

9  Wlien  expaizdcd,  wlncli  expression  lias  a non-zero  constant  term?

A.
(  i 'iz
i x -+- -5  i
( X-  l

(.:i  1

' 4 i ') 7
i %--l
i 5i
l Xl

-5

10 Tree SqlltlreS are chosen at

eaCl] chosen squ are. random fi'om the 3 x 3 giid below, and a Ci'OSS 18 pJac

What is the proLtability that all tlu'ee crosses 'lie in tlie Same i'OW, coJunui or diagonal");'
4  1
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,yuesuon 11 (contimied)

Seetion  JN

60 marlcs

Attempt  Questions  11-14

Allow  aliout  l  liour  i'iml  45 minutes  for  this  section

Answer  each  question  in a SEPARATE  writing  booldet.  Extra  wi'iting  booklets  are available.

ln Questions  11-lzl,  your  responses  sliorild  include  releviuit  n-iatliematical  rei'isoning  and/orcalculations.

Question  11  (15 marks)  Use a SEPARATH  writing  booklet.

(a)  Tlie  point  P clivides  the interval  froin  A(-4,  -4)  to .f?(1, 6) internally  in
llie  ratio  2 :3.

Find  tlie  x-coordinate  of  P.

(b)  Differentiiite  tai-i-1(.y3).

2t
(c)  Solve  -  > 1.

.c + I

(d)  Sketcli  the grapli  of' the function  y =  2 Cos-'X.

Evatuate I -dx,  rising tlie substitution x = u' - II Jx+l

Find Jasin2x cosxdx.

Question  11  continues  on page  8

(g) T1]6 probability that
Eight 01' ihege  a' Paltictilar (yl-,,3 of'seedl,Igs az'epJante.d, seedling produces red flowers is -'

(i) Write an expression for the

seedBngs pllOduce red tiowersprolrabiliiy that exactly tlll'ee 0j' (l)(- .lgfl[

(ii) Write an expression for tlie

prodllCeS. red flOwer. prObahility that nOn(E of tfie eiglit seedling.s

(iii) Write an expression iaor the

Seedh.ngS prOClllCe5 re'j n,o wer:)l'Ol)ablllt)/ tllHt at leaSt One Of the el5,'}it

End of Quegtioxi IJ

-8-
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Questiotx  12  (15 marlcs)  Use  a SEPARATE  wxiting  booklea.

(a) The points A, B and C lie on a circle witli centre O, as sliown  iii tl'ie diagram.
Tlie  size  of  IAOC  is 100".

100o

NOT  TO

SCALE

l'ind  the  size of  IABC,  giving  reasons.

(i3 Carefully slcetcli the graphs of y =i  x+ I i and y = 3-i  x - 2i on tlie
satne  axes,  sliowing  all  intercepts.

(ii) Using the graphs ftont  par( (i), or otlierwise, fiml  tlie  range  of  valries  of
z 'l'or wliicli

.c + I +  x -  2 =  3.

Question 12 continues Oll liage  10

-'  a" IUOII(Intiecl)

The region

(!)shO!VfllH(1, '--aa""'ru"""O'd'l'k'-1
sa(isfies the

f"' Given i,  ,   eq"'u'o'n 3h'3 - 9h + 2 ,  o

At time t the displacement, x, of  a

Find tlie acceleration oi' tlie  p""'cle saf's'e" ' "a 4 - ""'%
particle as ;i f'+inclion of  .r.

(e) RvaJuate Jirl)1-Cos2-'-
A-)[)>i

End ofa Question 12

-  lp  



Question  13 (15 marks) Use a SEPARATE  writu'+g booklet.

(H)  A  particle  is inoving  along  the  x-axis  in simple  harmonic  motion  ceni'eal  at the

onglrL

Wlien  x =  2 the velocity  of  tlie  particle  is 4.

When  x =  5 the velocity  of  the parLicle  is 3.

Find  tlie  peiiod  of  the  motion.

(lr)  Let  112 be a positive  EVEN  integer.

(i) Sliow that (1 + x)" + (1- x)" = 2[(0') + C2")1'2 + - + C?lx" ].
(ii)  I-Ience  show  that

12[(1 + x)"-l - (1- X)"-'] = 2[2C2")X + 4('4')x3 + - + T'lC,,').11:'-I].

(iii) Henceshowthat ('21+2(4n')+3(6n)4-=+n'(',J=n2"-3.

Question  13  continues  on page  12

3

2

1

2

Question 13 (continued)

(C)

TAhgeoglfoe,r lbffatlsl alsglonltf:ralomlwitli initial speed V m s-' at
IOOln or morekO(wOl,  Onesidei ofalalceeauid mustanhaanveglB 6' to the liorizontal.landing in the Jalce. a horizontal range  of

100  m

tNh:gbJ,,elcl:nffle the effects of air resistance, the equations describing the moLion  of'

x = T7tcosf9

where t is the time in seconds after

to gllaVityinlns, Do NOT the ball is liit and g is the acceleration drieprove these equations.

2, , , . T/
(i)  Show that the hortzontal range of the golf  Liall IS  -  -

g lneffes, 2

(ii)  Show that if V2 < 100g then the hoiizontal range of tbe bail is less than I

100  m.

Itisnowgiventhat T/"=200gandthattbehoi-izontalrangeoftheba}.iisl00m
or  morei

(iii) SIIOW that -" < 6) < -5"
12 12 '

(iv)

Find the greatest height the Liall Can acliieve.



Question  24 (15 marlcs)  Use  a SEPARATE  writing  boolclet.

(a)  Prove  by mathematical  induction  that 82"n+62".-'  is divisible  by 7, for  any
integer  12 > 1.

(b) Let P (2p, /)2) l'te a point  on the parabola x2 = 4y.

The  tangent  tO the  pchabola  at P Ineets  the parabola  X2 = -4aJ,  a > 0, at (2 and
R. Let  M  be the  midpoint  of  QR.

x2 =  4y

x2 =  -4ay

(i)  Show  tliat  tlie  x coordinate.s  of  R and Q satisfy

-r  -l- 4apx  -  4ap2  =  0.

(ii)  Sl'iow  thar  the  coordinmes  of  M  are (-2ap,  -p2(2a  + 1)).

(iii)  Find  tlie  value  of a  so  tl'iat  tlie  point  M always  lies  on the
parabola  x2 =  -4y.

Questton  14  continues  on  page  14

(uestion  14  (continued)

(c)  Tlie  conceintration  of  a dnig  in a body  is F  (t),  wliere  t is the time  in horirs  after
(he drug  is taken.

Inltlall3/  the concentration Of the dl'tlg  18 Zero.  The rate  Of cbange  Of concentration
of  tlie  di'ug  is given  by

F  "(t)  =  50e-o3'  -  0.4Qt).

(i)  By  differenljating  the product  F(t)eo'4'  SIOW that

d4(,,(t)eO.4t) = 50e-o.st.
Hence,  or  otherwise,  show  that F(t)  =  500(q-o  4t -  e-o5').

(iii)  Tlie  concentration  of  tlie  drug  increases  to a maximum.

For  what  value  of  t does this  maximrim  occur?

-13  -
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Section  N

10  marks
Attempt  Questions  1-10
Allow  about  15 minutes  for  this  section

Use the multiple-choice  answer  sheet for  Questions  1-10.

I  Which  polynomial  is a factor  of x3 - 5x2 + I IX -  10?

B.  x + 2

C. ll.c-10

D.  x2 - 5x + II

2 It is given that loga8  = 1.893, correct to 3 decimal places.
What  is the value  of  log,,4,  correct  to 2 decimal  places?

A.  0.95

C. 1.53

D.  2.84

-2-
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3 The  points  A,  B, C and  D  lie  on a circle  and  the  tangents  atA  and  B meet  at T, as shown
in  the  diagram.

The  angles  EDA  and  BCD  are 65o and 110"  respectively.

65o

110o

What  is the value  of  I  TAD'!

A.  130'

C.  155o

D.  175o

4 What  is the valrie  of  tana  when  the expression  2smx  -  cosx  is written  in the form

-,/gsin(x-a)?  ,
fetn  S -.

Q.  2  ,4  :  7buu- /( < )

2

S Which graph best represents the function  y  =  -2x2  "
I  x2 '

-1 i-l i

The point Pr-,2 -!yj, where p .;=- 0, lies on the parabola.! =  4y.'.,P P }

What is the equation of the nortnal  at P

A  PN -  X =  -p

B. p2y + px  =  -1

C iBi5l-  2p2

-3- -4-



7 Which diagram represents the domain of the function f  (X)  = sin-4-317.-a5 < f  (X) 44 2'LX/ k

D.

8 A  stone  drops  into  a pond,  creating  a circular  ripple.  The  radius  of  the ripple  increases

from  O cm, at a constant  rate  of  5 cms-l.  .  , A
A :  ffl

At  what  rate  is the  :area enclosed  within  the  ripple  increasing  when  the  radius  is 15  cm?

A.  25rcm2s-1

B.  3.Qscm2s-1

D.  225xcm2s-

d,. - r  dA
44;  - 77t

dA  dr

a-r '&

:  ,. ,,.,.  r

lo<@)

10 Three squares are chosen at

each chosen squ are. randoir) from the 3 x 3 grid below, and a CJ'OSS is place

'l

WHat is the probability that all thz'ee crosses lie in the Same row, column or diagonaJ?
11.  --: I);i

p-  j

D  8
9

9 When  expanded,  which  expression  has a non-zero  constant  term?

I x + -=  I

B.(x2+=l)

D.afx4+jsl

7- r  y'

i

-5-
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yuesuon Il (continued)

Section  n

60 marks

Attempt  Questions  11-14

Allow about I hour and 45 minutes for  this  section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11-14, your responses should include relevant matbematical reasoning  and/orcalculations.

Question 11 (15 marks) Use a SEPARATE writing  booklet.

(a) The point P divides the interval from A(-4, -4) to B(1, 6) internally  in  Ithe ratio  2 :3

Find the x-coordinate  of P.

(b) Differentiate  tan-1(x3) -  12 # I
X :-  "

f

I  7t+y

:il41

(d) Sketch the graph of the function  y =  2 COS-IX. zrr 2

Evaluate j -x dx, using the substitution  x = u2'-  1.i

yeoi'l=l  4g

4 Question II continues  on page 8
4il)  X

I

(g) The probability that a paiticular

Eight of these seedlings are plante(lfy,pe of seedli'ng produces red flowers is -1

a' ""'an  "

seedHngs perxopdruecsseiorendfor the probability ffiat

(ii) Wn'te an flOWerS. J'ci (t4 ? 7. :Y "ree of the eighti'
produces reexdpr,eoswsioerns.for the probabiEty7at none of the eight seedlings

/  4 )

(?J(iii) Write an expression for the

probabiuty that at least One of the eight
seedhngs produces red flowers./  Ji ief'

/  - ( r7



--- --- (con(iBued)

The  points  A, B and C lie  on a circle  with  centre  O, as shown  in the diagram.
The  size  of  IAOC  is 100o.

2

(L t  orJy< J' .! j,,:J,:J!,)-a

3

/   g- /== -:= /

(c) The regio

Ir

}
,, :, za,The fWO pie-ces are

Newton'sz

.{ '--  = li- SailSf !8  t  "'

Find the acceleration of the pailicle aS a function of  x  '  o -  o

,3

-10  -
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A particle  is moving  along the x-axis  in siinple  harmonic  motion  centred at the 3

Whenx=5thevelocityoftheparticleis3.  T'g7(4")--0

(ii)  Henceshowthat  1

(iii) Henceshowthat (2n)+2(4n)+3(6n)+---+'n(nl=i'i2"-3.2

fir')

(I,;/  )

J

J

fl,  .2
,,'-J  -11-

Question 13 (continued)

(C)

TAhgeoglfoe,rhibatlslalsgioltffbralOmlwith initial speed Vms-l at
100 m or mare to avol'(l  on6 side of alap(; and an angle e'o "ehonzontal.

landiilg in thelake,  mu,gt have a horizontal range of

100 m

Neglecting the effects of air resistance, the equations describing the motion  of
the ball are



Question 14 (15 marks) Use a SEPARATE writing booklet. 2/t  +3  .2A.+ / ,  7,,7p+<

(a) Prove by mathematical induction that 8.2"  + 62".-1 is divisible by 7, for  any  3

The  tangent  to the  parabola  at P meets  the  parabola  x' =  -4ay,  a > 0, at Q and

R. Let M be the midpoint of QR. . 7 (  ,  4t,A)" -  4 in
7/!

a7Ka  //@4

R (x" ' )  x2 =  -4ay

(i)  Show  that  the  x coordinates  of  R and Q satisfy  '  2

(ii)

x"  + 4apx  -  4ap2  =  0.

Show  that  the coordinates  of  M  are (-2ap, -p2  (2a  + 1)). X 2

(iii)  Find  the  value  of a  so  that the  point  M always  lies  on  the  2

pl

Question  14  (continued)

l

(c) The concentration of a dnig in a body is F 0), where t is the time in hoirs afterthe dmg  is taken.

Iniiially  the  concentration  of  the drug  is zero.  The  rate  of  change  of  concentration

(ii)  Hence,  or otherwise,  show  that F(t)  =  500(e-o'4f -  e-O'M  ). 2

(iii)  The  concentration  of  the drug  increases  to a maximum. 2

ml..  O'

=  OOe 5"- b-4/-(t),ea'e + b,4t F(d;)f-
i!'.i  -A b

-a.Ni

3pe
I  52@,  F(:t)xa

(ir  )


