St Catherine’s School

Year: 11
Subject: Mathematics
Time Allowed: 55 minutes

Date: 10 June 2004

Instructions

All questions are to be attempted.

Marks may be deducted for careless or badly
presented work. |
Answer all questions in the spaces provided.

Show all your working.
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Q1 Functions, Graphs, Regions /&

() If f(x)=3+2x-x, find
a. f(2

b. f(-x)

) B %2 for x<0
(11)Iff(x)—{x+1 for =0

a. Find
/-4
(i) £(0)

b. Sketch the function.

'(iﬁ) On separate number planes, draw neat sketches, showing important features, of the

following: |
a  y=(-D |
b. y=v1- x%.
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A

) %:G"
! .
i (iv) a On one number plane, sketch y = x> + 4x and y=x-2. Solve simultaneously to find

the points of intersection.

Q2 Plane Geometry /f?

() a. Provethat AABC is similar to ACDE, given AB|| DE , AC=15, CE=25, DE=36

D~ 36" E

b. Hence, find AB.
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(ii) In the diagram below, FGIl HI and JH=JI. Prove that LFGH = LJIH. giving reasons.

F G

[
' ot

(ili) Inthe diagram below

a. Find x giving reasons.

b. Prove that TV bisects £UTW.

(iv) Find the value of x in the following, giving reasons.

f
o/ \e
x+1 20
E —\E
x-2 | 12
7 eF

40f5
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Q3 Coordinate Geometry f’fiﬁ
(i) Inrectangle OPQR, S is the midpoint of QR. Prove OS =PS

3P

s}
2
O<

@) A(2,2), B(6,5), C(0,5) are the v.eﬁieés of parallelogram kBCD .
a.  Find the midpoint of .AC. “ ’

b. Hence: find vertex D.

(i) a Sketch the lines ABsand CD given the points A(-6,-1), B(4,5), C(0,-1) and D(3,6).

b. Find the gradient of each line.

c. Find the indltadtion of each line to the positive direction of the x-axis.

5cf 5




Q1 Functions, Graphs, Regions /’%

@) If f(x)=3+2x-x", find
a S = 3+2(2)-2)?
T 3t4 -4
f2) =3
b, f(=x) = 3 +2(=x)(x)?
() =3 -2x—%%

x2 for X<O

(i) 1f /1) = {x +1 for x=Q

a. Find
-4 = (a)?
=16
/O = ¢ +1
= 1

b. Sketch the function.
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(iii)On separate number planes, draw neat sketches, showing important features, of the

following:
a  y=(x-1)7
b. y=v1- x?

7 nfSs

| for {‘mmsz
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(.;’b)/k/ (o, ) 2
| ]{ (JI, 0)

i —> Y = j-x2
v ;o

(iv) a.On one number plane, sketch y = x* +4x and y=x-2. Solve simultaneously to find
the points of intersection.

Xr+dx = X-2
\ ;% 7 X545 -A+2 =0
\\ ' | X-+3% 42 =0
/j ’ (X%Z )(7( -}*I} =0
X=-2 X =-
gl = -4 g: -3
)| %S ﬁén:‘(s_?_i._4> (~]i—3>
"2)”4)
€ Tegion-for

e -2, -3)
Q2 Plane Geometry ,/17
(i) a Provethat AABC is similar to ACDE, given AB|| DE , AC=15, CE=25, DE=36
InA fsc A Abce,
L & = LpcE (tert. ippls =)

LpBC = LooE (at Ls 1 1l liwo =)
/. B = LCE@ (@H’ s fg I lineo :‘)

“ AasC Il Acoe (all omrup. Ls =)

p* 36 F

A _ IE 2
% 2C
pg _ I x3b
ZC
Ab =21

2 af s
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Q3 Coordinate Geometry /{4}

(i) Inrectangle OPQR, S is the midpoint of QR. Prove OS = PS lf_ N
INAORS & A SPR,

p RS="sg (5 midpt f Q7 - given)

K = r (iﬂme'|rwf:> |
LR = £ =90 (all Le »{ Mot are rz%ig)
BorS = Asro (by SAS)

05= ps  (onrup. Siduo o oong As =)

(1) A(2,2), B(6,5), C(0,5) are the vertices of I/Jarallelggram ABCD.
a.  Find the midpoint of BEA¢ M.LX’, y Y1) o A
D (x,y) (\x}%’_) X = 61C =%

) 2 - (37§>
(o), B(cs) Y = 1’%‘5 =&
R
b. Hence’ find vertex D. ,
Qj_l;: | "5_1 :.l D(X\U> ‘ Q"
2 g
bt =2, ‘ @ - b @ - 3
e -l 8 = Z ’2 - 9‘
- 942 = X2 = ) ,
(L',Z') @:g 7:4 ‘~D(4)8>

(i) a. Sketch the lines AB and CD given the points A(-6,-1), B(4,5), C(0,-1) and D(3,6). 2

b. Find the gradient of each line.

_ -y Megy = 6~ @'> - g%
mAB T % : 3-0)
- &- ( 'D. - S;ﬂ_ = —7—
() e >
=2
c. Find the inclination of each line to the positive direction of the x-axis. 2
no_ -1 [3 ol va
'@‘AG = ‘}f’m (5> QOD = ‘}fm (3)
: : [ o : ;
= 30’58 or g = 664¢ o 66.8°
S End of Test --—-

Safs
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(i) In the diagram below, FGIl HI and JH=JI. Prove that ZFGH = £JIH. giving reasons. 5{,
F o G o ) .
> LIWT = 2J1h (haw /s f foe< A =)

- Lren = LIM

(iii) In the diagram below

a. Find x giving reasons. 2
Sxyax= o’ (5 :W Ls add

Ix= '

x= 20°

In Auwrv,  fBo £ B0+5x20 LUtV 3
LUTV = 160 - 5> —[ov |
= 3p?
In Aviw, 1o = 42070+ LVTW
LW = & =~/
= ¢
LUV = LW Rasifre Y bigds LUTW

b. Prove that TV bisects LUTW.

(iv) Find the value of X in the following, giving reasons. 3
/ - \ — Vid 20 (&% O? // ,fru

x+1 2 -2 12 outs  intereepl
12 (x41) = 20(#-2) n WWW>

7% +12 = WA-4
X=X = 12 +4

-
|
*
,—{/
[\
7 Y

/ \ §x = 52
x=58
2

4 onf S




