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» Reading time: 5 minutes ® All questions are of equal value

¢ Write using blue or black pen. ¢ Begin each question in a new booklet
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Question 1 — (14 marks) — (Start a new booklet)

2)

b)

By sketching the graph, or otherwise, write down the equation of the locus of the
point P (x, y) which moves so that it is.

(D equidistant from the points A(3,0) and B(-5,0)

(i) 3 units from the x axis

The point P(x,y) is joined to the points D(1,1) and E(3,5)

(i) Write down the gradients of PD and PE.

(i) If DPE = 90° show that the equation of the locus of P is

¥ —4x+y? -6y +8=0
(i) Hence, or otherwise, give a full geometric description of the locus of P.

The point P(x,y) moves so that it is equidistant from the point S(2,3) and the
line y = ~1.

Derive the equation of the locus of P.
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Question 2 — (14 marks) — (Start a new booklet)

a) For the parabola x* —6x —4y +1 =0 find:

(i) the coordinates of the vertex
(ii) the focal length
(iii) the coordinates of the focus

(iv) the equation of the directrix

b) Differentiate with respect ic x

O F@ =5
@) h(x) = (x*+2)*°

ses 2x+1
(i) F(x) = éi_+z'

(@v) y=x(Bx+2)*

X
l‘ The graph of y = f(x) is
shown on the diagram.

Draw a neat sketch of

~1
: y=f'(x)

Tl e
v
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Question 3 — (14 marks) — (Start a new booklet)

2)

b)

8

Pind the values of x for which the curve y=x%+5x*+3x—7 is
concave down.

Find the equation of the tangent to the curve y = x + ;2; at the point (1, 3)

Find the coordinates of the point on the curve y =x*—D5x+2 where the
normal is parallel to the line x +3y —7 =10

Find the values of x for which f(x) = 3+ 3x% — x3 is a decreasing function.

Marks
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Question 4 — (14 marks) — (Start 2 new booklet) Marks Question 5 — (14 marks) — (Start a new booklet) Marks
a) Find the second derivative of y = = ) 3 a) A piece of wire 36 metres long is cut into 2 pieces. The first piéce is bent to form
X

-

a square of side length x metres. The second is bent to form a rectangle with
sides of lengths x metres and y metres.

(i) Showthat y =18—3x 1
dZ
b) In a calculus test Philippa correctly showed that :i-x_z = (x — 5)%. She then

concluded that the curve has a point of inflexion at x = 5. (i) Hence show that the sum of the areas of the square and rectangle is given

: by A= 18x — 2x? 2
Explain why Philippa did not score full marks for her answer. 2

(iii) Using calculus, show that the maximum value of A is §21 3

¢) Find primitive functions of:

i) 6x+3 1 . T
® b) For the curve y = 6x% — x3
i) ) (5x—2)* - . 1 (i) Find any stationary points and determine their nature. 4
@ ) ( )
(i) xvx CoaeS 2 (ii) Sketch the curve for the domain —1 <x <7 2
1 . . e
; A 2 For what values of k does the equation 6x2 — x® = k have 3 distinct
) —= (iif) : e equ X
3x+2 2 solutions.! 2
. dy 1
d) The gradient of a curve is givenby —- = 2x + =
If the curve passes through the point (1,4) find its equation. 3

'LS-:(
- »
B

End of Paper
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Equaﬁon of locus of P

/s C7 =3 or -3
Iyl =
(A ) (1) Gfaa’lenf of fD = g__
x-1
Gradent of PE < Y-S5
x-3

G) (f DPe = q0° 7%en
. "'{ x g____y = =

(G *é‘o) @--) G-

3 =" éx+q+3 =x,+10x+.'2f+5

G -0 (g-5) == (=-)(x-3)

a”—-égat.)’ =—-('x_ l;x+3)
x =4 +3 +4 nbgrS = O
—Lx +3‘——é<7 + & =0

(i) X-sx+k +g‘—é<7+?--g+4+7

-2+ G- = §
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rachies of »-/_5: .
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; /1;7& = -/
E . .. Coordmnates of M are
. X, -1
' " G40
Ps=PM
PSJ. 2.
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Questiwon 2
@) ’Ll—-éx—#ga‘l =0

() X-bx 49 = hy-1+9
k-3 - by +&
Q:—?QL = 4(34—;)

. Vertex 15 (3,2

C}i) Focal /enjﬂ; = [

(}}}}, Focus 15 (3,-/)

(v) Directrrie 1 g:—S

) (@ —F(x) = 3’?7"_2
c ) feo - —:«’zlx
§ };ﬂ

1 K(_ = xf+2)’o
® &’2;3 __C/o(x,‘*.z)", 2x
=~ x (2’."-1-.1)?

G, F(x) = 2x+ |
3z 2
F/(x) =,o2[3:z+-‘>—)- 3(2z+1)

B+
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@x*—.‘z)"
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61
veg

I}

]

1)

-
<

x(3x+.)) 3 X
/. (3:&2)3,; x.3Bxw2). 3

(5’2.—:—2_.)3 + Gx (3z+2)"
@3__6,1“-'91—(31_4-.2 +9x)

Brr2) (12242)
2Brra) (xrt) |

A~%L




) {"é&): éx},‘-3>6"
3 2 . /
(» =2 r St 3x- 7 . ) ts decreasirg aben £ () <O
_ 3zt +0x +3 o bx-32*< 0O
2% 3x(2-x) KO
5{72% = 6x+0 e 20 or x>
2 =
Coerve is concave dotwr wher % £ 0

b6x+ID L O
2 < ‘—g-—-

%

“ 4= x4 22"

% - [ -2x
= = /—QX/: -—/
bherr x=1 gé%
£g” 0/ fanjm# TS
g— 3~=A_—-/(z'-l)

==+ /

(75) x.-l-gg——? @]

Cra a'gofA normal -3
Grad of 78276»2‘ = 3

= ’2:"._- Szt A)/zeb x=
' = 22 - 5/: (6 —20+2
> s -2
Qz-5 =3 o Pt is (4,72

A=

2




Qesestron 4 @‘/) f {7 dx = f et 1
- L
Ca) C7 9= ¢ ( Zar)) ! . - z,/"’+c_ [
Jx_-l—l — -,U.,w»‘):f?- 4+ Garl) -1 "7;3_ %
i’g e L(Rxr)—%. 2 { J 7 \ - _._?,:r_/lf—c. | 2 [8 4 ¢
~) 0N 2 -2 e S
- ;Zlng:)x 221N 2+ [ ) _.3_1,21/?4 -/—c.j
(Rz+D)" o g2t . I
2 - 21) *
S L e TER )y [ e (G d
e N (ae)he - LAGXDE 322 %
= (Rx+! - :
@x+) J (M)# el
IA T - .
. -2(= Ly (axr) =t B
% , 2 (1) x 2 w Cma _5.}_ Sx+2 + < 3
s 2 —2 ( : lekve gt —4
_?}(_ L[. l} @x-f!)
kbt*‘[) | (0‘) Z/# = Lx + x"'l
(A ) There mustH be @ change of concavity @t a pom? ax N
of /nf'/exmn 3 2 F +xX +C
bhen x= 4 ég é,c $) =/ >0 .. concave a4p -t |
} | gy =x — 5+
xz= 6 6%;3 = C—S) / so - L Concave «p ‘
i lhen x =1 g-= =4
- There s noc/»aryc o/'concawj et x=8 4 = /—_l_, +C [
Thees the ceerve abes rot Aave Grs rrfhexion /aa/rn‘- 2
at x=S5. . =4 o Foe inerrrt vabuc
: . s ff” of curie IS qcC
(o () Jéxe3 dx - Sx*r3x+c | < |
- /_)_ - x" L. + [7,_
@ [Gr2iox - Ex2) #c
Sx% .3
- kg ) ; ST + i*‘ltl)
s G2 e on® aaamea 2 ae T
2 - 12Tx? 180X 60X ad

._.‘_‘1’ }’l' o 5 (

Yy

adn -

R

150
e

L Lo >~ 82X +.C
> e




B

Q aes%zoln S

, 4,
@) xt 44 T+
) bhx + x+ 2y = 3C
6x +~olg = 36
2y = 3(-6x.
d = 18-3x
C‘,’ = .
Gy A<=

Gy B - 18-4x
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é%en x = 0O 5 ; o U/zm =4 dll = éx/é-—é¢
d% < 12 = 32
© M Zp avLCQo)

—494

(u/) 62 2’ b will have 3 distict /‘a‘o?.’s‘/f Hhe e
"Gk intecsicts The above graph S Ames
_. e 0L kL *F




