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Question 1 — (12 marks) — Start a New Page Marks

a) Find the centre and radius of the circle with equation given by:

x? —8x+y?+14y+1=0 3

b) (i) Derive the equation of the normal to the parabola x? =4ay at the point (2at, atz) 3

(ii) Find the coordinates of the point N where this normal meets the axis of the

parabola.
¢) Giventhat f(x)=3" complete the table. 3
x 0 1 2 3 4
3x

. . . . 4 . .
With these five function values estimate jo 3* dx using Simpson’s Rule.

d) (i) Differentiate V1+x* 3

3

x” dx
(i) Hence find | N

1+x*
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Question 2 — (12 marks) — Start a new page Marks
a) For the function y=4x>—x* 8

() Show that there are 2 stationary points.
(if) Find the nature of the stationary points.
(iii) Find the point(s) on the curve where the concavity changes.

(iv) Sketch the curve showing intercepts and the above features.

b) Find the equation of the parabola with axis parallel to the y-axis and passing through
the points (0,—2), (1, 0) and (3, —8) 4
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Question 3 — (12 marks) — Start a new page Marks
a) A parabola has its vertex at the point (2, 1) and focus at the point (2, 3). 3

(i) What is the focal length?
(ii) What is the equation of the directrix?

(iii) What is the equation of the parabdla?

b) Derive the equation of the locus of a point P that moves so that PA is twice the
distance PB where A is (0,3) and Bis (4, 7). 3

c) Use area formulae to evaluate Ez f(x) dx 2

d) Evaluate:

0 [6-40)ax

i) [ (2x-1) dx
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Question 4 — (12 marks) — Start a new page Marks

a) For the function y=f(x), f(-)=3and f(3)=1. Sketch the function from x=-1
to x =3 if over this domain f'(x)<0 and f'(x)<0, and the function is continuous. 3

b) A curve contains the point (1, 4) and its gradient is given by the function
(x+1)(x—2). Find the equation of the curve. 3

X

s

| —x

The points P(2ap, ap? ) and Q(2aq, ag? ) are two variable points on the parabola
x? = 4ay . The chord PQ subtends a right angle at the origin. 6

() Find the gradient of OP
(i) Show that pg=-4

M is the midpoint of PQ

(iii) Find the equation of the locus of M as P and Q vary.

(iv) Describe this locus.
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Question 5 — (12 marks) — Start a new page Marks
a) (i) On the same axes sketch the graphs of y= Jx and y=6-x. 6

(ii) Show that (4,2) is the point of intersection of the two graphs.

(iii) Find the area bounded by the two graphs and the y-axis.

b) A rectangle is to be inscribed in the semicircle y = Va—x2 6

(i) Show that the area of the rectangle can be given by 2xV4—x*

(ii) Find the dimensions of the rectangle with the greatest area.
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Question 6 — (12 marks) — Start a new page Marks
a) Show that [x(x+3)dx= [xdx [(x+3)dx 2

b) Find the volume of the solid formed when the region bounded by the parabola
y =4-x? and the x-axis is rotated about the x-axis. 4

%

S

P G —

Given the graph of the derivative of y, state values of the domain where the function y: 6

(i) isincreasing

(ii) has a minimum turning point

(iii) has inflexional points

(iv) is concave up

End of Paper






M/d/f/c L,L

NEAsr 1] ExTiEA S0y T
ASSESSrM AT THEK 1

VDECEMAER 20077

QuUESTeory I
a) W= 80 ~yqT iyt /=0
W =8 1 A Gty = = [+t 4
Ge-a)™ +(g47)" = 64
| = 5t
THE CENTRE 1S AT (%=1 THe fanus 1S @,

6’, (i) 7(,2'::46{3

= X
J za
oly = 2x = 2
oh 44 24
bobam = .z,a,é‘/ ch -z

em—

ohe

Cortoliond of aermat :";;t

. f:}waam a}ﬁ el s
g=ot= ~L (x-zat)
ltf:’ ‘-’/’»763 T -x +2at

2 “i‘] —af3 zat =6

(’;7 Z‘/t' XX =
tfj - af«f}wzrd"':o
y = ot +ra
. - ‘ 1
N T Pl <c¢; a,l‘—K—Za}



<) 7[)61) =37

i © /

3

37(, { 3

~>

7

A
ﬁ 10(5() che + Q_C:_{t [ﬁ(a} -+ 47[3(4{,(,} —eﬁ(&)}

. o
. f 33(0‘% =
o -

= 733,
c‘(,) (( 0( / Hc7 G—f)(‘?
"‘(}-Ht) 4o

V (2%

G j b= L2
(/I-(—n"‘

)(
1] (7

(L‘{

= —Z—‘— 1?4 C

2 Z/ “+ L3 *+2xG + &x27D +<§>/j




QuESTrornv 2
a) g = & 23— 7
: - 2 ,J
(i/ 552123(__ — 4 X
oht
Lt Uy =o, 120 4= o
oA é.uc"( 3 ‘)():o
L XZT O e NS 3
Q/Lu.\ X = y )
S
X =3y Lex27— &
27

There oot 2 A/C/t—«wa«y /)m;t/ (C), O>M(3/27/

“ T
(i) oty = zwux —r2x*

E_‘;C"’
Whee,, x =3 M’-L_‘j: 72—-/0f
At 2 o F
m—l/vy /
at (3/17)
Lt/l‘-én o oLL_‘/ =0 x | - o /
e B AR

From Ahe Tl Lhy comecanl, che
e by g
/‘/'M /C_l\-w “ 4a a;vZ:/ﬂch.I o-jﬁ
/wa/&o&;“ oA @fjr?

S
Cer s ) LA daj .‘:O/ 24x — /Z)(L: Q
b~ i2x (2-x) zo

)L:Oe-y- )[ :Z

W e X =2, Yy = 4xd—rC
= /6 "
W\z% chavge, A @Q) ool (Z, /y



(o‘ -2) o

Y= o 4w+ C -
f»vcvtjwa =0
2= 0 to ¢C
g: %&-{-(n/"‘z
S lat . =1 y=o
o < a+4lb - 2
Seclt n=3 y=-F
8- Ga+r3l -2
0= qa+«3l L
C =3a—+#( *2Z
@ -
28 +4L = O
o ~-2
Seclor ax @
b=

"

V

-9

= -2

@

€2

y = =25 4o =2



QuEsTrory 3
al

az 2

i) Dareckrnd & g< -

Gi1) Eguades « 6-2) = 4%2,{9.—1)
b= "= £Cg-)

nJ A4
'(’) L*-f P A /dl ﬂo—bv./T {(( ﬂ/ ‘/)(',,‘3)
A= 7 /LA AxTo3)
LAY &4 PAT S
o “ A

- <4l 6]
Wy Ly 9z 4 [9?— Fuerb 4y —tay 49 |

)C‘-fgl-«éj-n‘ St Lt —32x +4 y”—" 5134240
35" 4—33" — 322 -—5‘“057 —+23( = 0O

¢ e —_— '
<) /) 70(30: éx{/%l' —f\s/yl - 2{7‘ 7T xe +&
-2
- . L —T7
3? _ 3
o[/ (,')f7 6’“-—4{7() obe = [_5—“)( -—z,)(LJ

= (5‘ —i8) (5 z)



Z
(x =)’

y 2
m/ f (Z"'/]}cé( :[

CD' fgh)éo J&%&%w\"h
@ -f'((h) <o | niene M

CD o QWMJM@BQ

Ly o
- 3%-(34‘-— [-,)")
= ¥ x 0
= (0
Quesriory 4
&) Ay
2
|
| ile - —— _
| |
- 3
4) fﬁj = 6(-«-1) (n-2) )
Al T 2 3
= W~ —
i
Yy = X) - =dn+€C
32
S\,bv{n/(— X‘;/l 9:4‘ ‘
=1 ~1 -2 +C
“ 3 2
e 3/1
/4 lv
j: )63 =X =2 +377
T z & -

¢q- 2 <3¢ =i+

X



2 7

re =Y

o s (24 r2ee "”"'M’)
ok ‘ ( £72-"%

(/,9-.‘4/) L -W/) CD

/et byt tgpadioms o M are
X = o (/”fi'/ @
y= a (/’1"‘@1]
T

Gir]  #opespn

9=2( Cte)"-2rg) (@ O

e /'_fg/_ X awt pg ==Y
S,ch A~ 6
2l r-2c4)
2_((_&) (-«)
_ T
w-%(%“”
Zﬁv "‘)(’ -(-J’Gv
L
2= zay —&a /
.)(";Lk(g 4“% ‘

(/V).,’\ Locews A5 o
(0 qa} MV[Z /Qv’t«u( W



QuéesTrorny T

&) (i) N

(4,2

Gy g =x
Y =—(-x
=6
X = -x)
= 3(—r2x+x"
v )('L~/3)L +3(=0
¢ ~4) (-9 <o

/Zi@ 9«711/7/\ 9‘; 8%
4 ¢
(fll) //’,’: 2 phe f €~ o5

.i s
&F

T
i
(X1
¥

Mo
< ¢
4
r\i\-’\

f
X
=

= (8 -0+ (30— -/2u—¢)
3
= !.3_‘ +(p — 16

o

=74



L)

/ 7’7!

- X X Z
(1) KLt one sl 074 A M[ZM-;/(( Ak on b
Koy, Ao lotom ~X @yl 3 (28 fwﬁy)

. Lw?/[{ = 22
Aree. =24 Vép)(,"

(i) Lt A Een (4 x’~/
A = 200 1[4)[) (»zu)-/—( )l

At
= - 2t + 2 "
V 2o+

= —2xv+2 (4—%1)

M .
- =0
&-)F;O
W=t )z T e
dt%r + o
i /‘)M it Ax & M /‘—\
A.\.Ju;\ X= Vo
bl = 2, g= Ju-@)

= v
Dttt are 2/ % 2,




“

A

Quisrioy 6

f)( ()(-/-3} o \/")(Lv‘ Ix

= Ll 4
3 2

fx b (3 = LCL{)_(:-,LJX + C
2 - 2

= 7“’+’>_}’ ~+c
-

“'r'L fx Gc+3) by |

Y
L 4
V7] (b 4 /1
‘ wy = 5 2

E R
st J Q(s)él'l
-7

2
= 277’/) 16— ¢ ol

72
= 277”[/49( S’){f x
S )
=z2m [ 32 —¢b 4 32 _Oj
3 5
= sz
(5
(/.) 2>~/ , 3(,)2&'9
G1) ==/
(117 X =/ , 4
(iv r

/0 -



