YEAR11 PRELIMINARY EXAMINATION, SEPTEMBER 2009

CHELTENHAM GIRLS HIGH SCHOOL

YEAR 11
YEARLY EXAMINATION
2009

Mathematics

General Instructions

Total Marks - 75
o Attempt all Questions 1-5

o Write using black or blue pen. o All questions are of equal value.

o Board-approved calculators may be
used.

o All necessary working should be
shown in every question. Marks
may be deducted for careless or
badly arranged work.

o Each guestion is to be started on a

new page .
o Write your name on every page.

o Working time: 1-;— hours.

Name : Class Teacher

Student Number :

Q1 Q2 Q3 Q4 Qs Total %

15 /15 /15 /15 /15 15




YEAR 11 PRELIMINARY EXAMINATION, SEPTEMBER 2005

Answer each question on a new page
Question 1 (15 marks) Start on a new page

(4.32)

(a) Find, correct to two decimal places, the value of —————
' 7.53-2.48

(b) Factorise 2x* + 7x —15

(¢} Find integers a and & such that (2-J§ Y=a- NE)

%2 _ xT-i-l as a single fraction in its simplest form

(d) Express

(e) Giventhat cos@ = :f and sin@ >0, find the exact value of tan@:

(f) Differentiate

(i) y=6—3x“
. x+1
() y=2=

i) y=y(3x-2)3

Marks
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Question 2 ( 15 marks) Start on a new page Marks

(@) A,Band C are three points on a number plane whose coordinates
are (-3,3), (1,-5) and (2,2) respectively.

A 44
> c
1
-5 -4 1 2 3 4 5 8 ? x
5 B
3
(i) Calculate the length of AB 2
(i) Find the equation of the line AB 2
(iif) The line through C, perpendicular to AB, meets AB at N. 2
Find the equation of CN
(b) Solve 2x* <x 3

(c) The equation 2x*— x +4 =0 hasroots  and S.
Find the values of:

D a+p

1
(i) op i
e 11
(iii) E+— 5
(v) a’+p> 2
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Question 3 ( 15 marks) Start on a new page
(a) Differentiate y=2x> +3)(5-x)

(b) Solve [2x-4|=3x-1

(¢) Theroots of the quadratic equation mx* — 20x+# =0 are 3 and -5.

Find the values of m and », where m and # are both integers.

(d) A function is defined by the following rule

0 if x<-2
fxy=<-1 if -2<x<0
x if x=0

Find:
D )+ ED-£(0)

(i) f(@)

(e) Sketch the region bounded by x*+3%<16 and 2x-3y+620

Marks
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Question 4 ( 15 marks) Start on a new page

(a) Find the centre and the radius of the circle with equation

x2+3y* —18y-40=0

(b) Solve 47 -5x27-24=0

2 —
() Find lim X%

x4 x_4

(d) Given f(x)=5x"-15x-12
(i) Find the equation of its axis of symmetry.

(ii) Find the minimum value of the function

(e) Find the exact value of ;
(i) tan60°

(ii) sin240°

(f) Find the values of k& for which f(x) =3x>—(k+2)x+(k+2) is positive
definite .

Marks
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Question 5 ( 15 marks) Start on a new page

(a) The focus of a parabola is (2,-5) and its directrix is the line y =-1

(i) Sketch the parabola and indicate the coordinates of the vertex V.

(ii) Write down the focal length of the parabola.

(iii) Find the equation of the parabola.

{b) The function f(x) isdefined by f(x)=

x?+1
(i) Find f'(x)

(ii) Find the coordinates of the stationary point and determine
its nature.

(c)

o

2

| B P
| 100m | RIVER

-

A

The diagram above was sketched by a surveyor, who measured the angle of

elevation of a tree top on the other side of the river to be 7°  at the point 4.

Atpoint B, 100metres directly towards the tree from 4, the angle of

elevation was 9° .
Let the height of the tree PQ be /4 and the width of the river BP be »

(i) Write an expression for » in terms of 4.
(ii) Derive an expression for % independent of ~.
(ii;) Calculate the height of the tree correct to three significant figures.

END OF EXAM

Marks
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Question 4 (¢) COS6=-3 sine0
<4 /
(a) (4:22) $32)"
.53 2438 tone = - _;_
= [8-6624
5.05 (k).
= 3-710 )O) Y= 6-3X

(b) 2x>+1%—is

(29¢ =3 ) (% +5)

€) (2-93)= a-bJ3
’1-—4J§ = a- bd3

G= ] 3 b= 4

+ mm——

2

@) 3 ~-2 _ A+
5

(30-2) ~ (%+D)
5 Tz

S
2(39(.-'7_) --—5(90!'1)
- 10
= 62 —4 —FK—2
1o
= _DC*(?
e}

g;%: — 1220
)

i Y= X+

@ Y= 21

- A—-2-2C—1|
(x—27)*
= -3
-
i) y-= V(3 - 2)°
3
Y= (3x-2)*
J 2
Y- 3 (32-2) %3
7~
= (3x-2)"
2
= 93x-L

o



G u estion 2

@()’_) A= ("'5)3)) &= 0)_5)

AB= \/(I-"5)%+ (-5-3)
V(6 + (—8)r

= \/7@0
- LO unite .
() mpp= =5=3 - -8 .4
AR = - 53
? i--5 & 3

uﬁmﬁ Point A= (-5,3)

(9-3)= =f (x-9
3(y-3)= —4 (X+S)
35¢-C] = _4"7(’ — 30
4_,)(_-1_?)5 +1{ =0
- Bquotion of Line Ab
s 42A3YHI=O,
il = '
¢ ) Men = 75;_‘ CCNJLAB)
using  point C= (32

Cj ~2)= %- (-2)
4 Oﬂ* =3 (%)

3% — 4—5 +2=0
- E%WQH’bn O-F Llr‘\/e,

ol TS 3oc—4g2s =o'




Qu estion 3

:@ y= (ax*+3) (5-%)
aﬂ 4% (5- I—}I—("D (2X>)

20— 4L 7= 2L =3

——
)

= =~ 6%°420% -3
(b) |29 - 4| =3%x-1
(2x-4)= (3n-1) or (a-4)=- o)
A —4=3e—t - QA—G = =B |
- =3
ot = F
x=-3 a0 = |
Checle
L=-3
[250—4| =32~
|263)-4]=3(3)
|._jo\ = —- 10
o = - 10
v, x= -3 1S pot o
Solu*}‘f@h.
Che cl-
X =
| oy -4 =3x-1
‘2— (0-4—\ = 3(‘)"
f 2-4l =3~
l‘;‘n:—gl xel 1§
soluHEn

e o CAl 1 TA VS o =

N ¥ - -
.’ o

()

= “(_ZCD: 3""_5
oL 4[> s
20 = -2
I
-2 =20
m — - (O
Lpz= N o= 3x(5)
a8
_D_. :’15
M
n --i5
— 1O
[m:+\56

0o and h=+150.

Gy =) +f(-D- )

= O + —1+0
= —|
(W) L(a*) = -a’
Sin(e & %o
€) 1
k z
;f-‘-w..,/
oy Iz N
- .:l 2\ S;I‘i- N s
. S v
T “~d. 1. o
~4]
L}
-8




RuUesSHon 4

@) x*+y" —18y ~40=0
O+ -I8YHBl = GOl

(')c——o),)‘r-’r (3—~Ci)9”= 121

rodius = | units -
centre = (0,9)

[b) 4%——- 5><‘11__. 24=0
(21)1—5(21)_% =0

HFalce  y= 2%
P 5y-24=°

(y+3) (4=8)=°

(j:—3 or 55-8

27(-_— -2 ov” 21:8
k-3 Do 3
oc =3 is  Fhe

solution .

2 - 48

Wi
S — L

x =7
3 (a*-16)
T4
- lim % (2 U)
W —> 4
= 3 (4+4)
3% 8
24

©)

- him
5 —7 &-

T

@) -F('x:):5ocl——'\5x’”—
Q‘J axis Of Sijme<+fj‘.

W = "'__-_b_.
el
W= - ~15
2(5)
T
i
=3
x 2

(\;\') mMini Mmum volu e
2
= 5(%.) D)
D

@) ¢) +onbo” = V3
() Sin 240
= SN 69@ +(;O)
= —3%5nbkO
= 3
N
@ ) LX) = 3o (lc_+?—)'x+(laﬂ)
a=370 A L0
A -:.-E C'\Li-z)]’l-— 4 (3) (\A2) Lo
o 4l w g — 12l - 440
— \*- 8k -20 4O
Kt -8l —20 L0
04 —10) (k+2) £O

-2 L\ £1(0




Lpuestion 5

@) ¢) AY

\/(’,f+€?( = (2)_3)

(w) cocel length =&
o =2
Gy (=h7=-aa (y-0
('1*1)2: '4"('2-) (B__B)
C')C'l)?_: 3 (H’i’i’))
b)Y () foO =L
()
"F(X) = (%'1+\)_|
o0 = = (P Y 2on
- - 2%
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tan g°

@i')' Using o BPQ
r= b
+un g°
Using A APQ
%h '7c=: _'/_\___
r+/100
r+l00 = b___
- FunT®
r= - 1o
+an—y°




&\%) @-nﬁnued
Vv - _b_
+an q°
h 00 ->®
Fan®

@) =0)
n - 100 = h

el

~+tan°
h b oo
,’myﬂo +en g

— |00 ¥+t 9% teanT°

—p ()

Y =

EO roung” +an®
(—}fmﬁle—- +Cm7°],

\_f\ =

54-6 M -

()

ek
A
A -_z.-_./o
c i~
(lo wAAAL T de T = T
. A
>
M 'f'g"‘-?v

A ' -c»\_el
) ,
NEgx) = AT
fee £
o= j — cftxrfn
1

= 62T — =

t

5¢-6n



