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Answer ALL questions. Write your answers in the spaces provided.
) 5 ) L
1. Given that y =4x3 - . X # 0, find in their simplest form 8
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Question 1 continued

(Total for Question 1 is 6 marks)

Q1
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2. (a) Given that 3719 = a3 find the exact value of a
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Question 2 continued
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(Total for Question 2 is 5 marks)
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3. Solve the simultaneous equations
y+4x+1=0

Y2+5x2+2x=0
(6)
feorra +4x+lz0 b e sub,

_~ U+l *rl=o -
v -

(4% =) % 5x*+ 25 20

YY) {(-4I~-1) « LI =0
(1o *+8x +1) +5x* + 2x =0
AN —— ANNA —
2ix* + 10X +! =0
ANASN —_—

@d@mﬁcﬁ%ﬂg—ﬂx +]02t+1 =0
factorise : (x+1)(3x+1)=0

Solve.:  eTx+1z0 °* Ix+)z0
Tx =-1 3x =-I
I:"/‘l 17—"'/3

h x ="' -3 ither o
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bl /1 +| =0
yd 43/7 = O N\ o

whea o=-'/4
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whea A:-7/3 J* ("/-)-* :
Q - 3 + l o
J L.
' 7 J 3 - N
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Question 3 continued

DO NOT WRITE IN THIS AREA

Q3
(Total for Question 3 is 6 marks)
| S
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4. The straight line with equation y = 4x + ¢, where c is a constant, is a tangent to the curve
with equation y =2x%+8x +3

Calculate the value of ¢

(6

! Y : whe ; is b, Pir p
fod; i : o) dy

2 QX a8x'+3%° = x0a

[81"' ) + O 3% ) 2 b o4 8

L

Yax = 2 (222 +

@) Subskiute X z-1 into equobion of cwie to find y - Coordinate -

j‘-‘lx“«vu +3
:;= 2CGI +8(¢1D+3 = 2-8+2: -3
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Question 4 continued

i i = +C
343 = 4 (o +1)
. 34’5 s '-lx’*q\
-3(> 3 = "’1 -+ | ‘)-3
j:hx-o-c_
A - "lx-l-l
J
C = |

(Total for Question 4 is 5 marks)

Q4
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5.

a) 4 b)

(a) On the same axes, sketch the graphs of y=x+2 and y =x?>—x — 6 showing the
coordinates of all points at which each graph crosses the coordinate axes.

“)
(b) On your sketch, show, by shading, the region R defined by the inequalities
y<x+2 and y>x*-x-6
@
(c) Hence, or otherwise, find the set of values of x for which x*> —2x ~8 <0
3

Y=xr_xn-6
YT x+2
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Question 5 continued

orking out to draw the 9ephs

(Dy=2c+2
g,ﬁntttcogt i e X0, 3:’2.

oK intrcepk : when yzo , 0= A2 — [X=-2

) Y= xXt-x-6

Y intercept :  when xzo | Y=-6
o iNKrCepLS : when Y=o xt-x-6=0

futioise * (X-3)(x+2):0
Solue : © X-320 o X472 TV

x=3) [x:-2]

find cegion wher® Y-valub is iess than X+2.

\\ Either (1) or @
) \6 Q ;fagﬂ : ChooSe Coordinct®

+2
3<0
lneq uolihy FALS is T a2) - Thisis

not Cov/rfct ;e?'ion-

10N : choo rdino 0,60

(Total for Question 5 is 8 marks)

Q5
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when Y< x4+ 2 é v Y xt-x-6
J I d

At -n-6 < Yy <x+2

XN *-x-6 L x+ 2L

O Simplify :
VXt =X -6 <N+ o

T H xrowx-6 < 2 47T

-206 yroax-3 «0 ¥Y-7

(2) Coclorse x%-2%-840

(X -4)(>+2) L0

(3)_Find carical valwes by Selbing for X when (x-4)(x42)z0

e X-4 =0 e 2 +2 -0
x = X = -2
when  ax*+bx +C <O g Cintal values o X,§ X,

inoqunlihj is 2, LAN< AN,

whee X, ¢ X,

el < x< 4




6.
VA
O
C o
e
(@)
-1
=
22
> m
(0] 6 X E
3.-1) T
o
Figure 1 ::;
m
>
Figure 1 shows a sketch of the curve C with equation y = f(x)
The curve C passes through the origin and through (6, 0)
The curve C has a minimum at the point (3, —1)
On separate diagrams, sketch the curve with equation 8
_ s , =
(a) y=1f(2x): TranSlakhon i§ ho,.zonu,) Squash b‘J fathor 2, So an 2
X - Courdinates mulkply by T G) =
Y - toordinoles net oﬂ-m“ 1 is insioe £0x) brackets. =
(b) y=1f(x + p), where p is a constant and 0 < p < 3 =
@) =
=
On each diagram show the coordinates of any points where the curve intersects the %
x-axis and of any minimum or max1mum points. >
(3,-) = (34, 1) — (3,-1) e (15,-) e
a)l (&0) = (03, 0) = (opb) ;
(6.0) ™ (bx'y,, 0) — (3, 0)
Yz f(ix)
)
o
S
el
(o i © ) (3,0 §
T =~
Mork scheme: m
-‘ - —I{
( % i “") | / v
| / P
. ; o
W / m
J
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Question 6 continued

b) Wblk(nﬁ ounk {‘(x-bp) wherk 04p«3
t‘al\S‘ah’Dn Xy (Z) 2 Mmove Sfaw leF& bj P wnits.

We Kaow direchion is lege - P i3 & posikve vatve (6<p¢ 3)
§O we Subhuct P from - Coordinakes of jnpl« Cwe clo 1nve/ se
of What is in fex) brackees).
Yy - CoovdirateS not QEpOcHed w P IS inSide {Cx) lerounets -
(3,- = (3-p, -1)
(0 0) = Co-p, o, Pisless han3 . curve Minimunc
(6,0) — (6-p, o) 'S in U™ quadrat 2

ANSIWER : ar:

U:{(ma-p)

(=pre) \ (6-p,0)
Mark Scheme .

(B’P l-l) !

(Total for Question 6 is 7 marks)

Q6
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7. A curve with equation y = f(x) passes through the point (4, 25)

Given that

1
3 N
f’(x)=§x2—10x 2 +1, x>0

find f(x), simplifying each term.

di{eerenbiake )
e— ]
x — b 3
f[ ) inlegrote j‘: (x)
0) Inteq anon
s 1 2 x=1
fOo = [f'oodx: |TX =102t +1%° dx
d
2 _L w) /-to -'"-ﬂ\-r J-x“'\ =) 3-20x" 4o s
25 / \._-l-l / o+l / 3
® find tC by SuloShiubin (4,25) so tat £(4)=28.
:c;u %} 20" 4 x sc
£ = 1 (4)* -20¢u)T + (4) +c =25
8
gE-Lo+4Y+C = 25
. "'28 ~+ C’ = 25 -~
228 6 c =853 Y8
3 2
BN [ § SR ,'Ex -20xT +x + 53
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Question 7 continued

(Total for Question 7 is 5 marks)

Q7
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@_‘.'H‘sqmpeaaf Culw_bJ1'—Lz_iS_ﬂanal_t°_Lu'—a

YA
\ ., l
C
0 %
ll
Figure 2

The line /,, shown in Figure 2 has equation 2x + 3y = 26
The line /, passes through the origin O and is perpendicular to /,

(a) Find an equation for the line /,

(C))

The line /, intersects the line /, at the point C. Line /, crosses the y-axis at the point B as
shown in Figure 2.

(b) Find the area of triangle OBC. Give your answer in the form 4 , where a and b are

integers to be found.

()

4

- W@ ‘:‘g’ 8£Q d,&t QF: ﬂE(mz] (ﬂﬂ }
U S{a? Pesperdiculos gradient it W\ pygrmn

4 EE——
- -—
-

"ne

. fod: ( . : -

v
v

z M +¢ whe® m ¢ 9&4;‘001-.

L, 2x +3y =16 .
“23% 9% 34 :-23(-026.)-1" Y mx+C

R

1oNOG

& 98

X

3V 5

Va

=9 G '3\-': %ﬁ+26'z +3 —_— ‘js-éx..c
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Question 8 continued

; ; : ; Ont ruleo .
M-ﬂ—)( AIA.L, S -]
- I - e
~-_3- ) MA = l v -5
vl 2
3 ‘f\ Q Y ;A Y
i gfadienle‘
y Y -
€quation (4-% ) =M (\DC"OL,)
Onigin wwich is (0, 0)
Q: 0 ~ 3 ,
= 0 M- 9) = 7 (\.I- O)
) Vo= — =

: = 3
‘.z j TDL

b:) Triongle OBC. Qs o©dgin Coi o)
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Question 8 continued

SubsHME X =Y (ak
Ll B

) ; hEub' =0 ;i on L, , as
wh ~ax;s (ot y-ayi o).
L, : 21*33 =26
2(°)433 =26

y 33:"26 \‘3
=3 ? yz 26 ‘-}

A o
Kelw,8) - o c L™
/" rrrand

heiawtk (w) = RC
J
base (v) = 0C

ey

/. A% A%
loag ¥ betwten 2 points VX" ,)"(9. -J,)

g ‘(o ,%) i

C (4,¢e) [BC] = A (o-u)*+ (% -¢€)*

= 4d3
)
4
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Question 8 continued

O (o0 ,0) |oCl

n
2.

(0-4)* + (0-6)*

C (4, 6) =452 =243
—
Find Area us; o iangle : A =7 bh

A :LXQEixu—-{‘B:Sl—
3

: Ao of bicngle 0BC = 52 unils® @52 br3
3

(Total for Question 8 is 10 marks)
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-1
=
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> &%
0 X =
T
7
B b
)
m
>
C
Figure 3
A sketch of part of the curve C with equation
O
y=20—4x—E, x>0 St
. g
. - ok
is shown in Figure 3. S
]
Point 4 lies on C and has x coordinate equal to 2 m
2
(a) Show that the equation of the normal to C at 4 is y = —2x + 7. s
©) 5
3
The normal to C at 4 meets C again at the point B, as shown in Figure 3. =
(b) Use algebra to find the coordinates of B. o S
0‘0 (5) ..........
G < D 2 o 1l »~» A 1 WMl | | XXX
. A B I SRR
u Sin 9 Pecperdioutos 3r¢c\”£n\: rale W nocanal X M : = - | 5
;L_ﬁ
< :) F:Qd ﬂlﬁdieﬂt fgﬂgtiﬁg ‘ dl'ffgcenl:ial) 6“: CQ{VQ C : Z-ig?-i
C:yzlo-Y%a - 18 , = 20 -4 oc -18x" o
v i * s
- & e
S
N .. Q 180 o 1980
I ] ¢ (— -b
e %€ 0’0;1. a2 x°=1 g
C:Yy=z 20 Y-8 "~ &7
994 = 0 (205°7) w1 Cux') + C1)C-18x"")
\ Y, \ y, - L
\ s -G |Bx? )
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Question 9 continued

dy/ | = -b .82yt = L
lax 1:n 1

vae at x:=2.

C: :90-4(C2)-\'8 = 3
(2

(2,3

\ /

5 Find [ ag Ui t (4

(o )4 %fad.m W .
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Question 9 continued
equate CquUahon OfL Aosmal Wia @quahon

normal : C

+'Lx{ ;

~ 7 = 20-9% -\ ‘
. x .
[4

(U
N
e}

|
£
R

l
x
)

@S’o\ve for x uSo'nj Q;uadn:.h‘c 'ﬂormoJ

22 = R +18=0
fackorise = (22 -q')(x—?.)n;

Selve : s 9%-9=0o o X-2=0
2x =9 L &% ]
R T mis is_x- Coorinate of fist
Rcond point winere = point who C g narmal meet
C d‘ Normal  Meet in part (@).

 fais i§ a-(oordinate of 1.

Q .
- Y Biubng X =2 no et!uoBdn

C, or narmal.

(Total for Question 9 is 11 marks)
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10.

////D:C:@ “ 6—01;2\\\\
z 9cm Y
Figure 4

The triangle XYZ in Figure 4 has XV = 6 cm, YZ = 9 cm, ZX = 4 ¢cm and angle ZXY = a.
The point W lies on the line XY.
The circular arc ZW, in Figure 4, is a major arc of the circle with centre X and radius 4 cm.

(a) Show that, to 3 significant figures, o = 2.22 radians.
G VTS I )

(b) Find the area, in cm?, of the major sector XZWX.

3)
The region, shown shaded in Figure 4, is to be used as a design for a logo.
Calculate
(c) the area of the logo
3)
(d) the perimeter of the logo. Pure Mathematics P1
Mensuration (4)

) OSinq CoSine rule
P4 J x

Surface area of sphere = 4 7
Area of curved surface of cone = zr x slant height
Cosine rule

a? = b> + ¢ — 2bccos A

| C
Y ‘-\Cnyé\ AT ’ EA
o Y

-
& Acon
a

Y = w2t e XY = 2 (X)) (KY) cos &
9+ -

4t 4 6% - 2 (4)(6) cosmx
8l = 16 + 36 — U3 coset
.8 = 52 -4 8 (oS -,

-51 (" 24 = -Ug8cCoSx :’-Sz

s-ug (529 CoS ot < -ug

g
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Question 10 continued
se (oS oS\ =
) = Cos” ( - 21/

29

o csm—

2.21651...

K =
N 2.22 (adions

* R=22.22 ad  (35.4.)

e fodius = ZX = YW= lbem
6,\,(
-« & = obwse £ 7XW =27 -2.22
2 d W Anglein a Gicie is 21\‘:-]_‘ T:( _Iacuto<leJ
(360°) {om Pwt (a)

A- '\5_ * (4)* x (2w-2.22) = 32.50548... & 32.5 (3s.4

= Area of Sector XIWX = 22.5 cn?

c) Total Arta = Aa Sector XIWX + Aece biangle XY
z 0 5 @)

g

ALNANASNNAANANA N NINNANANINNNIVY

X
B S —bﬂ%
Ucan e Gz %2z K C

—2 ¢ v bz XY7 Gem

C:(‘ZXY:o( 22.272 ted
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Question 10 continued

"

'li('-l 18 ) Sin (2.22)

A

= 4.55878...
% 9.56 (3s¢)
e
’3\ a = \ -+
: 32.5 + 9.56
= 42.06
¥ 42.) (3549

< Arta of \ogo = %2.] cm™

d) ?ez;meter = Grc W + WY + YZ

@ |Qn34‘h of orc ZW lenaiLoLarC : S‘-’ 9]

s\ (2 A7 = X1 = Yem

/ X \ D= obtuse 474w (2T -2.22) red

o

‘,,S
7 —<0
Sz bx(an-2.22) 21625274

% 1163 |(3s¢)

@ find |?{\3‘h/\ WY.

AW is aradivs - YW= bean.

XWY= YW+ WY

/6 =L""'NY"\

-u G2 o Wy

Wy = |2\

3 Yz =19
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Question 10 continued

&) Perimeter = © +@ + @
163+ 2 +9
2.2

2 Permeter of (030 = 273 cm

V34V SIHL NI ZLIYM LON Od

(Total for Question 10 is 12 marks) I

TOTAL FOR PAPER IS 75 MARKS
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