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Total marks — 120

o  Attempt Questions 1-8. .
o All questions are of equal value.
General Instructions : ¢ Answer each question in a new
baoklet.

Reading time — 5 minutes.

Working time - 3 hours.

Write using blue or black pen.
Board-approved calculators may be
used.

* Atable of standard integrals is

provided: - o

* All necessary working should be shown
in every question. :
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Total marks— 120 : - QUESTION 2 (15 marks)
Attempt Questions 1-8 : Start a new writing booklet.
All questions are of equal value '

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available. @
a y
Marks : y=f(x)

QUESTION 1 (15 marks) .
Use a SEPARATE writing booklet.

] ra 3
(2) Find [sin’0de. ) | N
(b () Express _ECLZI_ in the form —%— + bJ;+L‘I ,
(x+1(" +1) x+1  x*+1

3x+1

(i) Hence find j—z— 2 ' ,
(x+D)(x*+1) The diagram above is a sketch of the functiony = f(x).
On separate diagrams sketch:
_ i 0 y=( | .
(e) Use the substitution x =2sin8, or otherwise, to evaluate L o dx . 3 i :
> ; —x
i y=yrfx) ' _ 2
@ Find [x*\3=x dx. ' 3 _ (i) y=In[f(x)] : 2
™) ¥=r@ . 2
Evaluate | tan'6d@ . 3 - 2
© '[o . ) o) M Kfx)= xzx and f(1)=0,find £"(x) and f(x). 3

(i)  Explain why the graph of J(x) has only one turning point and find th§ value of the
- function at that point, stating whether it is a maximum or a minimum value., 2

(i) Show that f(4)and f (5) have opposite signs and draw a sketch of f(x). 2




' Marks
QUESTION 3 (15 marks) )
Start a new writing booklet.
(a) Express (v3+1)* inthe form x+iy. 3
(b)  On an Argand diagram, sketch the region where the inequalities 3
2|3 and —27” Sarg (z+2)< % both hold.
@ Show that 1—-F—S%n—gic—o—s—g=six19+z‘cos6. _ 3
1+sin&—icosd :
. ~1+i :
(d) () Expressz= in modulus-argument form. 2
+i .
- : T . : .
(i) Hence evaluate cos—l-z— in surd form. - 2

(e) The Argand diagram below shows the points 4 and B which represent the complex numbers
z,and z, respectively.

o4

»

Given that ABOA is a right-angled isosceles triangle, show that (z; +2,) =227, 2

Marks
QUESTION 4 (15 marks)
Start a new writing booklet.
(8  If z=1+7 is aroot of the equation z° + pz’ + gz +6=0 where pand garereal, 3
find pand q. :
(b)) Show that if the polynomial f(x)=x*+ px+g has a multiple root, then 4p*+274* =0, 3
(c) The base of a solid is the region in the first quadrant bounded by the curve y=sinx, -3

the x-axis and the line x=§.

Find the volume of the solid if every cross-section perpendicular to the base and the x - axis
is a square.

(d) 0] Find the five roots of the equation z° =1. Give the roots in modulus-argument form. 2

(i) Show that z* —1 can be factorised in the form :.

z5—l=(z—l)(zz—2zcos2—577—+lj(zz~2zcos4?”+l) 2
(i)  Hence show that cos%’i+ 0654?” = —%. 2
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. Marks '
QUESTION 5 (15 marks) . »‘S-thftSTlON 6 (_1_5 marks)
Start a new writing booklet, : _ a new writing hooklet,
z ) (@ Aneli e . :

(a) Theellipse (x-1) +T=1 is rotated about the y —axis. 1 elipse has equation T+_3'=1 with vertices 4(2,0) and 4Y(-2,0). Pis a point (x,3) on

) . . 171 .

Use the method of slicing to find the volume of the solid formed by the rotation. 4 the ellipse.
() Findits eccentricity, coordinates of its foci, § and S', and the equations of its directrices. 3

(F} In the triangle ABC, AD is the perpendicular from 4 to BC. E is any point on AD and the

-circle drawn with AL as diameter cuts 4C at Fand 4Bat G. : 4 ' i . - |
‘ . (i)  Prove that the sum of the distances SP and S'P is independent of the position of P, 3
(i) Show that the equation of the tangent to the elipseat P is 21 D _q 3
. 4 3 7
(iv) The tangent at P(x,, 5, ) meets the; directrix at T'. Prove that angle PST is abright angle. - 3
by Ha+b+e=1,

(H Prove a*+52224p, 1

(i)  Prove l+l+129..
a b ¢ 2

Y

o x

(i)  If the horizontal line LM through L(0,0), where 0 <5 < a, divides the area between the
curve and the coordinates axes into two equal parts, show that

T
sin” —+ ——==
a a 4

(i) If the radius of the circle is 1 unit, show that 5 can be found by solving the equation

sinzé):-’zi—za, where 6 =sin™'5. A ;:‘

(i) Without a{tempting to solve the gquatio’h, how could & (and hence &) be approximated? 1

8 . . 7




S Marks
QUESTION 7 (15 marks) '
Start a new writing booklet.

@ The point T(ct,f) lies on the hyperbota xy = ¢? .
The tangent at T meets the x~axis at P and the y —axis at Q.
The normal at T meets the line y=x at R.
not fo
- scale
+» X
You may assume that the tangent at T has equation x+1y=2ct.
()  Find the coordinates of P and Q. . 2-
(i) Find the equation of the normal at T'. : 2
(i) Show that the x— coordinate of R is x=—‘;—(z‘2 +1). ‘ 2
(iv) Prove that APQR is isosceles. 3
, : . dx 1 x
)] WI=|——7Fprovethat [ =———|——" 4 (20-3)I_ |.- 4
O e 2en @y G

(i) . Hence evaluate J' ( dx) .
0{x"41

“\

QUESTION 8 (15 marks) : - Marks
Start a new writing booklet. -

(@) A plane of mass M kg on landing, experiences a variable resistive force due to air resstance of
magnitude Bv* newtons, where v is the speed of the plane. That is, M ¥=—Bv?.

(i)  Show that the distance (D_I) travelled in slowing the plane from speed ¥ to speed U
under the effect of air resistance only, is given by: . 4

M.V
D =—In(—
=73 (U)

After the brakes are applied, the plane experiences a constant resistive force of 4 Newtons
(due to brakes) as well as a variable resistive force, Bv?. That is, M §= —(4+ Bv’) .

(i)  After the brakes are applied when the plane is travelling at speed U, show that the

distance D, required to come to rest is given by: 4
D, =-A£1n 1+£UZ .
2B A4

(i) Use the above information to estimate the total stopping distance after landing, for a 100

tonne plane if it slows from 80 m/s¥ to 60 m/s* under a resistive force of 125v? Newtons
and is finally brought to rest with the assistance of a constant braking force of magnitude

75 000 Newtons. (Note: 1 Newton (N) = 1 kg. m/s?) 2
\y y
(b) S :
; B .
ol 123 ninm o x

The diagram above represents the curve y = nsin?, 0 < x <2n, where nis any integer n>2.
. n - ‘

The points 0(0,0), 4(n,n) and B(2»,0) lie on this curve.

() By considering the areas of the lower rectangies of width 1 from x =0 to x = n, prove that

.or L 2r 3w . w(n-1) 2n
SiN——+ sin ~— + SIn—+....+Sin <—. 3
2n 2n 2n 2n T
" (i) Hence or otherwise, explain why 2n25m;—<”—;—~. 2
n
END OF PAPER




ASCHAM SCHOOL

MATHEMATICS WRITING BOOKLET

.Name: .
. Question
Number

Form Class: Teacher’s ' ) !
’ o Initials

 Enter the information requested in each of the boxes above
» Take a new writing booklet for each question

e Youmay ask for an extra writing booklet if you need one. Label it as above and put it inside
the first booklet for the question.

- If you do not attempt a question still hand in the booklet w1th “NOT. ATTEMPTED?” written
on the front.

Do not write in this box

e Write the question part in the margin

e Write on the ruled lines in black or blue mk . /l /2 .
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ASCHAM SCHOOL

MATHEMATICS WRITING BOOKLET

Name: .
Question
Number
Form Class: Teacher’s 2
Initials

Enter the information requested in each of the boxes above
Take a new writing booklet for each question

You may ask for an extra Wntmg booklet if you need one. Label it as above and put it inside
the first booklet for the question.

If you do not attempt a question still hand in the booklet with “NOT ATTEMPTED” written
on the front.

i) Y= oD .

A
W) Y= (£ln) ) | N
| } // B
PN / /;,,m>£'n+€%) .
i : é\

x

W) Y= flw) -
19

. Do not writg in this box
¢  Write the question part in the margin ( ?
e ‘Write on the ruled lines in black or blue ink ]
. 2. -
) 1) y=fin) / A
4 - v

Ty I '
A |9

NN R

A\ e

\

Y
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ASCHAM SCHOOL

MATHEMATICS WRITING BOOKLET -

Name: .
- } Question
- — Number
. R 3
Form Class: | Teacher’s
Initials

Enter the information requested in each of the boxes above
Take a new writing booklet for each question

You may ask for an extra writing booklet if you need one. Label it as above and put it inside
the ﬁxst booklet for the question. Vet

If you do not attempt a question still hand in the booklet with “NOT ATTEMPTED” written
" on the front.

Do not write in this box

Write the question part in the margin . \ \

Write on the ruled lines in black oyblue ink
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ASCHAM SCHOOL

MATHEMATICS WRITING BOOKLET_ |

Sorooliare 10 (1L amd -3 -
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Name: -
Question
Number
Form Class: Teacher’s : ‘f‘
Initials

o Enter the information requested in each of the boxes above
e Take a new writing booklet for each question

e You may ask for an extra writing booklet if you need one. Label it as above and put it msxde
the first booklet for the question.

o - Ifyou do'-not attempt a question still hand in the booklet with “NOT ATTEMPTED” written
on the front.

Do not write in this hox -

e Write the question part in the margin

* Write on the ruled lines in black or blue ink ] 3
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ASCHAM SCHOOL

MATHEMATICS WRITING BOOKLET

Name: i .
. _ Question
Number
Form Class: Teacher’s 5
Initials

Enter the information requested in each of the boxes above
~ Take a new writing booklet for each question

You may ask for an extra writing booklet if you need one. Label] it as above and put it inside
the ﬁrst booklet for the question.

If you do not attempt a question still hand in the booklet with “NOT ATTEMPTED?” written
on the front.

Do not write in this box

Write the question part in the margin 5 .

Write on the ruled lines in black or blue ink

2

@) A/ ) A wtomeete.
| AR W D"
7“—\‘ | X1
.- i(l,o)[ st Ol
‘ U},z)f
Voluwme (hice = (@R -mr* )8y
R= oz
Frox-x,
W2t 4 4 = 1
= e ‘xﬂn/f
T 2R
Yr = BA-4nt
AU =0

And w = 8+ /6460
§

> §14[dg
¥

~ 1t]ag?
2.

v, = 2-\1_‘;@—1\//1"()_‘—21’\14_‘52 /

Volume dhce = (BR=RT IR t I
Wm e




__Ouestn 5¢)

_ &eomety Qub. _
o) |/ AEE = 90° (L ur o (ermcirae ).

W _dpwvides the aved onpadt

N

| LAEE= (EbC hence EDPC ta cyclic gmadinloterud dumce

e externad ¢ = witernad opposte L

L %‘M (Ja=p, b) -

In EDEC, LAEE = LDCF (externcad L = Opposute puternoad i) .

0(1-

T Pyth ag Sraa -

©Ob) 1*\

¥ SR @07 ~LBOE .
| i Alao LAGE = (AEFE (U 0 the Came jegment )
HEN % X .
LDty o o (RCE > LAGE dmd GAFC th fm/)mcéfz(, (' e e exterior £
L when Y b ' ' l/M)‘@V/O G pal ur@ LB
; At b g2 ! e Ch
v [d | - % \
Ay LMGD-?’{(‘%‘) Pt \ 4
; s i« ! . = Y
Ao OEJL_M@O area LMPO t e of F segment MP . i . 7 \
! 2 04) < v iap +z(zf"(2e —26) ) L | \ [ \
g = 2pJabt 4 Hi (26—&mze) P~ \/[ \
- 25'561%1 + b (2gm - ) - 2dm (Jm ’i) X castyr -~ \q\ | \
‘% 2 ’me z + Sm"l(-b ) - *()E:L) S o | . r \(““\% .
|

- b!“‘b‘ 3 (B a0 regured .

a*

W) Hiacki of cwtte o | umdshow b cambe frumal -

% ¢ 28me w6 =

a:10 6 gmh@  h:ime@ *
. b OB, 0 wito pant 1)
| smb t bk . = |
f L 4
, ¢t sme [N = F.
6 + IMEcotd =
.E

26

e Smog =5 a/ed

W) _Uimyg Newtons method -




3

Voluwme of cuce = TIREVI (R~
2T BN e BT

= R LLC%L‘('X()CX;, ne) SV] i
- (2+W+z-_;@)(zf i - z—\l42:ag 29

"CLC Y@")d”v\

= QW 4y -8y

l/O[M/mP« O Z 2udF 8y

fg~>0 W=

= J—z 274 Fo* dy - \/

L %JJ— iy - .><.q,f7<4/

@Ta,x aZW" '/80%'4 ~ )

2/

o A

DC A o @gc&zc-

b)-

b \ BOA are eychl:

Prove

_4REband EDEC ane

oyaic (Cxtehor ¢

LGEA : 40" (Lo Bdomioude ) [ ot cydhcquadvriaersd

any((gwm) / / & eqmal B onfenoropgiel )

~ XORC are Wc L4 m{e;\vo ¥ Lokttt quuact et

are WL&M@WM Comvbimimg the.

_ e Guadirlatéey
LR =90% -/ pAacC: \__marcare Cychic.

(AFE = 90° (L gn a Sonutucle
oty L AGE =q0° '

LASE = (GED>90° and L ERA = EDC 48 A\’

Q) wtytog ¥
{)-Atea = FTN*
e - - P
T \ Aco At frea B 14 )
L k"\\\ M OdJC a. —

SIS /\,,

1
W)) 7
Area B-
2 .
b = il

BB
ﬂ Sm 1—2-+ N = o
\__“

|
F={ =q (/,
/

”7

N b {I-B% . c
bt ll

swi'p r%“bh )




- o Write the question part in the margin ] 4/

'ASCHAM SCHOOL

MATHEMATICS WRITING BOOKLET

Name: &=~ - T -
- Question
Number
Form Class: Teacher’s 6
Initials

¢ Enter the information requested in each of the boxes above
¢ Take a new writing booklet for each question

¢ You may ask for an extra writing booklet if you need one. Label it as above and put it inside
the first booklet for the question.

¢ If you do not attempt a question still hand in the booklet with “NOT ATTEMPTED?” written
on the front.

Do not write in this box

- Write on the ruled lines in black or blue ink
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