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A circle with centre C has equation x* +y* + 8 —2y—7 = 0.
Find
(a) the coordinates of C.
x*eytegr-2y-?°0
(x‘*gx)-+[y -2y)-270
(x* <8 +1b-16)4 (v "—25 +1-1)-2=0
(x+4)*+ (y=-N*-16-1-3=0
(AU + (y-0*= 24 - (25¢)”
C(-u,1)

(b) the radius of the circle.

(2]

(1]
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Solve the equation [2x— 1| =[x +3].

3]

|21~l| = | x 3|

2a-1 = %413 2x -1 = ~(+3)
X = Y 2%¢~\=-~x-3
2 = -2
2
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In this question you must show detailed reasoning.

A gardener is planning the design for a rectangular flower bed. The requirements are:
* the length of the flower bed is to be 3m longer than the width,
* the length of the flower bed must be af least 14.5m.

s the area of the flower bed must be less than 180m?.
The width of the flower bed is xm.

By writing down and solving appropriate inequalities in x, determine the set of possible values for the width
of the flower bed. [6]

rt3 DIy (x +3) 2 <180

vl r 4N I 24321500
- s = IS
! X ~12 =12

43
(L+1s)2~12) K0

I S&x<i 2 ~5< %< 2

In this question you must show detailed reasoning.
The functions fand g are defined for all real values of x by

2

fx)=x" and glx)=x"+2.

(a) Write down expressions for

i felx). 1]

(i) gf(x). 1]

d(flxl) = (2t)'42 = 2°+2



(b) Hence find the values of x for which fg(x) —gf(x) = 24. [6]

flgn - glfiaD) = (E2asvbr+2t) - (x°+2)
= &) lgt+baU 4 at-xnb -2
24 = 6 2 +6x"

b4 +)21x*- (8 =0 1*=-3 o |
b (2% +2%*-3)-0 X
2- —
6(x*+3)(z*-1)=0 =% |
S (a) Use the trapezium rule. with two strips of equal width. to show that
r4
l)2+lv{rd m%_wﬁl ]

Jd
R -
“ l - L L ‘ .
jo 1+ﬁ—dL UQ_XLY(Q--{-QJ*J;_-'-Q:I'JT_*LF
— _%_.(. 2 - é_g. ‘9-(2-"*,1)
4 2t U (+12)(2-32)
S L kot L SO SUN Y
P G-
|

Al



(b) Use the substitution x = 2 to find the exact value of
(4

)2 s 16]
U ( )
J 2+J dx = '
< WI'Z ﬁv_L :_.').J'_: dx = 2JZ dy
x q—
=f2 L x2u du i = 2udu
o 2+td W=Jg =2 u=Jo = o
= &l ___l\.l du = g 3 du V=244
0 Ltu o 2tU dv _ ) du=dv

.
= 2 (u-2)- u(mu-m2)
= U - Upn(¥E) = U- 4l =2 (22 L)

(¢) Using your answers to parts (a) and (b, show that
In2 ~ k+ 22
n2 = k+—.

il

where k is a rational number to be determined.
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It is given that the angle 6 satisfies the equation sin(ﬁ(—)—l—%x} =3cos (:26 +_]1—F{)
(a) Show that tan26 =1 . 3]
( —
$MRO+5T) =3s(26 +¢T)

S 20 coSgT + ©s20 cin T

= 20520 cos T — 3SIN2O S INT
Sin20 cog d-TC + %.S'M)_G'squLI = ‘(oswsfné'n*'&w?-@co;a’-m
sz @ (s ¢ T+ 3smgT) = o520 (3tas T - s g- &)

Sin2a6 _ ey gl -smET |
(0S2(9 ‘ cos AT+ SSmd-TL 2
ton 8=
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(b) Hence find. in surd form. the exact value of tan6, given that € is an obfuse angle.

tan26= twnb + tonlG _ L
1~ tov® con® e
Uon@ = 2(1-ton2E)
ton2C t 2w —2=0
bon@ = —2E -2-4U)2) = 1%.9_

21X
ton G = ;
b
7 The gradient of the curve y = f(x) is given by the differential equation

1 d' )
(2x—1 )-’d—i+4y- =0

and the curve passes through the point (I, 1). By solving this differential equation show that

f(x) = ax* —ar+1

(3]

bx —bx+1
where a and b are integers to be determined. [9]
(2~ Ay +l+d‘-=0 w=2-l M ., dac
dx x
(
de= cilj A ——— - — t
(11-1)3 W (2q) -0 ' Lcr)
=L j_ ¢ =3
-1)3 2 \
(u 1) ¢ Jdy dd =1 !
-

- e ) My A

gy =-g(2x~1)* + led(.lm)"

IRV G S I (1b(221)*=%)y = 2xA)?
e e gy ¢ KlugSux+')
l =__L +C ':] W(Ul" (-l-x,ﬂ)"g
Uuz N fl1)= bt - U+ |
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Total Marks for Question Set 1: 50 Marks
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