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1. Given that

y=5x3+%—7x x>0 8
: o
find, in simplest form, :EUI
dy -
@) dx =
3) =
0 & 4 z
o : i i(cerentiate ) )
diffecentiote  0Y /d;L (erentiate s o
a) (O vurite m eagiec form Qor dif f?rQi\hahm
Y S+ 3 _Tx = 5x3 4 3x"* -7
:Jt'."

X indicies rule : Qb : axX®b 8
@) difterentiate 5
o\'o/ 2 3(5x¥) + ()Y L (F1xTT) =15kt en =
d)f. ﬁ
» dY)gy = 152*- b= 2
> )L°= | é
b) cliffecenniale dj/ : o\g/ = 15 - 627 =7 x° %
dx ol % >

\

A?‘J/ - 2 (1sx*") + (-3)(-6x>*") 4+ © (-"l %% ) = 302 18~
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Question 1 continued

(Total for Question 1 is 5 marks)
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2. Given that

express each of the following in the form kx" where k and » are simplified constants.
1
(a) a*
(1)
©) 55
(1)

(2)
a) o> =("X) «\ (& x) = Jamxr = Jho e
64 G \ndIGeS rale Fo."
= 1 x
' 3
a®=zx

b) 16 - & - 16 = 16 = _16

b3 (_'_é 3 | q le‘! _E‘Z_
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3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

8 — 15
a) Write ——+ in the form a\/§ + b\/g where a and b are integers to be found.
(@) Write 53+ 5 a e

(b) Hence, or otherwise, solve

(x + 5J§)J§ — 40 - 2x\/3

giving your answer in simplest form.

Q) CationaliSing Surds
8-A1s  x (243 ~AF) o (8-d73) (247 - 13)
LAT 4B * (243-43) (243+5) (243 - A5)

€))

3

21683 =845 ~24d3x15 + Disxs = 163 —340S = 205 + TS

12 -~ 2d3ws + 232 -5 \2 -5

= |6J§ -84% "141‘_*_5“‘ 25*3 = 'Bﬁ_gnﬁ -2(?’)/\‘?*5/{5

=

=
= 163E =8NS =6AF + SAT = 2T - uAF =7 343-15)

7 = T

343 - LAS a3 bz-v

b) Make x the Sabject :

(2 ~+ SR )AS = Lo-2xJ3
% AS + S5 = Y0 -2LAAJT
XAT + SAs = uo—?.x,J‘:)
F2AT O X AT+ 2ANT 4SATS = YO *2 A3

— SIS N AT +2xJT = Lo- SIS D"S'ATS

p.S (J? +2A32) = Yo -SATS

“:'(&424\’})() x. = Yo -SAhS D-‘:(J?+2/J'§)
2A3 445

P 7 4 3 1 6 A 0 6 3 2

(/]

O
o
=
o
port|
=
2
oer
m
2
-]
&
W
=
)
I
>

YIHV SIHLNIZLIHM LON Od

Y3dY SIHLNEILIIM LON Od



Pede e

s

Question 3 continued

x = Ho- S :5(8—&)

LA+ AT 2AT +AS
- N
=5 [ 8-JT5 \ 2 pom poct G
LA 43

& of R fah‘ono.lis.'af'g: X = 5(3(—-‘2_J§J = 1543 -lo

DO NOTWRITE IN-THIS AREA o

“ X 21543 - 1047
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(Total for Question 3 is 6 marks)
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Figure 1

Figure 1 shows a sketch of part of the curve C with equation y = )
X +

(a) State the equation of the asymptote of C that is parallel to the y-axis.

ey
(b) Factorise fully x° + 4x” + 4x
2
A copy of Figure 1, labelled Diagram 1, is shown on the next page.
(c) On Diagram 1, add a sketch of the curve with equation
y=x +4x° +4x
On your sketch, state clearly the coordinates of each point where this curve cuts or
meets the coordinate axes.
3

(d) Hence state the number of real solutions of the equation

(x +2)(x* +4x* +4x) =1

giving a reason for your answer.

\ L (1)

As +2 is inside bracuots » Y- eosdinotes 44&71;9,91»!-2 is w\cho\agm
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facrorise quadrakic Qquakion
Question 4 continued (
b) ietat o =2 X+axay) = aﬁ)(u*l))ic‘ﬂ))

o X (+2)t

C) NOﬂ(a’nj out: Y= :,_3...0-1‘4-'41 /"9' 1(?-“2)
° gf«ph i Cubit as thef iS an %3 - SM_QQ is f\/or -
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Diagram 1 copy of Diagram 1

Only use the copy of Diagram 1 if you need to redraw your answer to part (c).

d\ ( X+2) fx‘dux‘-h bx) =\ 2 ialerSe chvns
-hm)() 134‘1174"‘1 = | )' (x+2) ® 5 2 roal Solukivas

xX42
R

50 real seiarions v (X4V)(AB4UA+UI) 1 is the Sume oS

Tayxtayx = 1 inter . bLoice .
242

(Total for Question 4 is 7 marks)
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B Diagram NOT
accurately drawn 8
-
Q
—‘
Ym Sm :Eu
=
0° i
<
—i
4 D (1+x0m ¢ =
b
Figure 2 =
B
Figure 2 shows the plan view of a frame for a flat roof.
The shape of the frame consists of triangle ABD joined to triangle BCD.
Given that
* BD=xm
S
e CD=(1+x)m =
)
« BC=5m ;
' X
angle BCD =10 —yueit 5 d?sfﬂs =
ITk
how that cos6° = 3+ Z
@) s S+ 5x =4
(2) =
7
Given also that ;
m
o x=2 \/5 >
* angle BAC = 30°
*  ADC is a straight line
(b) find the area of triangle ABC, giving your answer, in m’, to one decimal place.
5
i Pure Mathematics P1 b ) )
q) (oSin@ fule:  mensuration a o
Surface area of sphere = 472 A Z
Area of curved surface of cone = 7 x slant height 2
Cosine rule C E
a*=b* + ¢ — 2bccosA E
e
m
x? =5%4 (+x)? _7_(5)(l+7¢.') Cos & <
o =
> xt:15 4(l+_35+5*x")-2(545x)c°s(a =
7\, (-x".- 25+ () +2%+x2) = (10+10%) (oSl B
(I'+x)m t - m
C "% X =-L5= (1+2%x+Xx?) - (lo-uox)to!&r) 2 7

—(142x+22) O %28 - (1423 +x2) = ’(lo*'ox)f"“‘)’(‘*’-’”"')
X225 -) -1y - x* = - (1o+iox) CaSH
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2 DONOTWRITEINTHIS AREA: o

| CosPp = CoS<hcA = 134X (foon part (o))

r

Question 5 continued

;, =26- 2 = -C|O'+|°3C> CoSQ ?
-G . 26 +2x Q06 +16) (088 . =

*(to+102) (-) 2642)t. = (CoS ‘) + (lo+rox)
lo + 1ot
=1 +Xx = 1342
2 (5 +5x) S+5x
13 + %

. CoS6 = Se8x

@ find angle PRC -
Total obq in aHaaale s 180° .. ]8O =<BAC + < 8CA + <ARC
1oz 30 + < @Bca + <AldC

5+45x

Cos<RCA = [3+(27°) : 13s2Jd%
5+50 2.0 )  S4l0.3

D=<0Ch = cos' /13+2n3 \ = H2.Y 70 ... % 42.47°
54103

180= 30 + 42.47 + <nkc
A0 =72 L4771 + <« ABC
2y \oTsrt e cpge Q7w
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Question 5 continued

Siab2.u7 =

———————
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Question 5 continued
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6. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The equation

12 +15p
x+p

4(p —2x) =

X#—p

where p is a constant, has two distinct real roots.

(a) Show that

3p° —10p—8>0
(b) Hence, using algebra, find the range of possible values of p

6) Using disttiminact rule b’-4ac >0

® form quadratic equabion
Y(p-22) = l+15P

X+ 0
be-8x = 11+5p
x (3+9) X+P ) x (% +9)
> Gp-8x)(2+p) = 12415
C Yox 44p%-8xLEpa = )2+ i5pD
- U g -12- I8p:0 & = (V1 +)
(n+15p) >ipi~'1f 8 %-gpx -12- Spr0 ¢/ ~ (V1 +15p)

¢ " ¥xt -Hpx > (4p%15p-17) = © 5
*''h Bt 4 Upx + (-'-lp‘lal- |$'..m.) =6 Y¥!
@t‘“" teal roots  Meons et  when The equoten of ¢
3m'oh S ax? + bx + =0
disctimirant  is B-4ac > O
®@ ®

&1” -+ ‘1{:1 -+ (-'-tp“'-rwpﬂﬂ 20

B'-4ac > o
(ig) = 4 (8 ) (upi5p+12) >0
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Question 6 continued
i S\mnl\(q
('49)‘ - H(ﬂ(ﬂ-‘-ﬂp"-rISpH‘z) >0
16p2 = (32)(-4ptx15p+12) >0

lbp (—1289 +4980p +38u) v 0
T g fagpr - Ugop - 38420
~7 wbpr -Ygop - R4>0 -
-48 ( ) <43
2 3pr -10p -8>0¢

~ 3p* - (0p-8 >0

b) find Citical Vaues

Qqc}g@‘ge Sﬁ"‘- op- §=z0

(3p+2)(p-4) =0
Solue : o 3ps2z0 o p-Hzo
3'0.-,-2. "’f"""
:-9:"/3

(ticel values o p=-*3 4

When Pis ong moe hon -3 puty

3('a)-10(%)-8 >0
7 =N >0

this i galse - P Camecr be geeater then - 7/3
P <-%/q

When Pi5 one \ess than & p=3
3(3)* -10(3) -8 >0
277 -1 >0
Lihis if false . P Canncr b@ (oSS thon &
DN

(Total for Question 6 is 6 marks)
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7. The curve C has equation y = f(x) where x > 0

Given that
1

A 10 - 7x2
© )= i

4x2

» the point P(4, 1) lies on C
(a) (1) find the value of the gradient of C at P

(i1)) Hence find the equation of the normal to C at P, giving your answer in the
form ax + by + ¢ =0 where a, b and ¢ are integers to be found.

i wie fing gfadient OF notmal (n) A
MA@MMMAM%.;q

@_@%mdi_enf_mfhmmg‘l at C.
)] XMe =-1

0
ve

VANV SHLNI 20 LON OO

(b) Find f(x). e

o © .

A\ £ (20 i$ gradient funchon , 0 by Subshtubng x-cooralinate |

L 00 20 0 J .

of qoLCL(\_r\d%mﬂ_vtnLci’ C ot P. e

)

LW = 49 107 (8) T - (g vlo-T(2) - 65 = 1B (
Lo 4 (2) Y

“ 9fadient of C atPis 15

1 \ QDO—_ "'

R0 R T 0
P 7 4 3 1 6 A 0 1 6 3 2

R EEEEEEEEEELEE:

e ,  fhpg X ‘5/2 = -\ - ;
M M, = =g T
"N h AN OARY) Yia \ )
eguation = (Y- i:M(\:)c-—a)
Q= L \ [
b= -1 M—C) =-2 (- &)
M = =248 v = = =
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Question 7 continued
) Write in form  Crmebyaerzo
“v€ X -V@ = +vp
+) = - 2 N -
3 /lS( "’)Jxls
>\s' 415 = -2 (X -&)
+2% y +18 = -2x + 8 )-i-l.x
C 534-20(»1-)8 z 4
"'8(7 \S\o-l-?_x +7 =0 <) 8

XIS

. 2%+ I‘SJ +7=20

b am,«.ee [
) 'F(X)dmeu»tmo F (>
(D wxite £'ex) ia easiec ponn por int€gfa kion s
RVl
) . £
Flooz 90071 | bx? 416 —Tx" o) ate 5 x° 7 x
TR Ha'h  UxMe  bx'a x 2 x2 9 %
z 9(" +5 x -1 = zx’?. .5 x°"”z_1 :3(3112)1'/_1
X 2 Xxh Yy ?; h Yy z §
% indicies cwie: _O° = O
@ \q\(‘tjmte Q¢
v 5 .
FO) = £ 00d =[x 5 1" 750 ge [ o)L (2 o) [l o
2 & %«bl -Lzo[ 0l

:-7;-9(6" + G -LJ.;L‘ + C
@(-‘;nd-»c by SubSﬁtuta’nj P(b,=1) | sotnat  f(4) = =

flu)= 2 (D "as(0 L (uyec =

1Y +~C = -|
._-7QIS ( C - _& D _1@/5'

S

S fO0)= 7—‘)( »5x -7 5 -8k

q —
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 10 marks)
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8. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable. : 8
. X 2 .
The curve C| has equation 3
xy:1—5—5x x#0 s
2 ok
The curve C, has equation z2
2 : g '
.7 o
=x —=x-95 =
g 2 z
3
(a) Show that C, and C, meet when S
26 = 7x* —15=0 S
Given that C, and C, meet at points P and Q /Q
(b) find, using algebra, the exact distance PQ i\g
©) 9
a) © (@oiconge C, So that_y i5 fhe supject E
L} 7 o
~ N \J = /L S5 ?{r}
=% ( . S _g J ‘z
2x B
SRS
oo %
D equote (4 C 4o g Ko int(s) e (, 4 ¢ .| B
C, = C P e
/S Ik 5 = ‘13_2 X -5 . §

X 2% (>, 15 - 10X = Qx‘*--u‘%.noxs) X2
-r\oal() , ]5 - 13“1_-1,‘1 \4)4 10%¢ s
~15s B o= 1x"axtoas J oS

s dxY o725 = 6

l;)CDSowe LA=TA 1§20 ko find x- Coordinotes of T §
x"l: ( )l - 2 !
v 20%70-15z 0
facrese: (20 +3)(0-5)=0
Sejve :¢20+3=0 s O=5:zo0
20=-3 <5
z -3

2 s
L ) g5
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Question 8 continued

et 4 <31

UNDEFINED -~ CAM&M%MMAM

2) Subshtute x=*J5 ion Cior C, o find y -Coordinetes

~ distance PO = ~[65

.

J
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Diagram NOT
accurately drawn

0

Figure 3

Figure 3 shows the plan view of the area being used for a ball-throwing competition.

Competitors must stand within the circle C and throw a ball as far as possible into the
target area, PORS, shown shaded in Figure 3.

Given that

» circle C has centre O

* P and S are points on C

*  OPQRSO is a sector of a circle with centre O
» the length of arc PSis 0.72m

» the size of angle POS is 0.6 radians

(a) show that OP = 1.2m

G cadius of circle C 1)
Given also that
+ the target area; PORS, is 90m’
* length PO = x metres
(b) show that

5x* +12x — 1500 = 0
3)

(c) Hence calculate the total perimeter of the target area, PORS, giving your answer to
the nearest metre.

3

J
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Question 9 continued

o\ lenghoof arc @ S=(Q
J v P 0

/ N\ fec 5 : Ps = of x <pos
\ , _ 0.M=00x%x006 - .
fo) S =06 V.2 = oP /06
S 0P2\.2Lan

b) Area of Segor : A= «;—rler

) ), Ace-PQRS: Area OPQRS - Aes OPS = 90

| Y

e
>

O Ao OPQRS : Az3 x OPQ x 40S = 4 » (12+%) »0:6
20.3(LUY + 2.4 +2*) Z0.U32 4+ 072X +0.3x?
= 0-u32

Ams = (0-3x* 06722 +06.u32) — 0.-432 = GO
;063 40722 = 90
=90 ( 5.327 4072x -9 =z0 X - A°

20.3 (>,x7- +24Yx - 300 =0 ~L)*'?°»3
X5 (>5:x."+l?.aL - 1500:=0 J x5

* Bat+12x -1S00=z0

Q
S) Perimeter of PQRS = PQ + QR +RS + PS 02
S
)

2 X +QR +X +o072. P

ingd VGIuQ o WWing Sxi+12xX -1Sv0 =0

Solve  uling rakc formula, - o + Alb*-Yac
6z S 2_Aa
b= -12 -(12) 2 (-t -u()CIS0s) = 2 4 847
c = -150d 2(s) -~ 2(s)
= ‘6'!.‘ Y Ju7;

i = -18.5620..

4 = 6. ,
\ Y 2 16.16 5 trﬂaﬁh"e numﬂ

lengih 25
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Question 9 continued

Loz 16.16m

@_&l\d_‘_&ﬁlh_n( arc QR

S=rp

$= 0a+3)x0.6: (12+106)% 0.62 10.%16

R Peimeter = PQ + QR +RS + PS
16.\6 + [0.Y1p+1616+ 072

= 43.456

‘meter z 43m (b metse)
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(Total for Question 9 is 7 marks)
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10.

VA
Y = (035 c
- /

V P >
T r 0 x

] 90Ny 360 \/ \/ \/

Q
Figure 4

a)

Figure 4 shows a sketch of part of the curve C, with equation

y=3cos(£j x>0
n

where 7 is a constant.

The curve C| cuts the positive x-axis for the first time at point P(270, 0), as shown
in Figure 4.

(a) (1) State the value of n

(ii) State the period of C,

gﬂju_nsrs_immj N_units

(2)
The point O, shown in Figure 4, is a minimum point of C,
(b) State the coordinates of Q.
(2)
The curve C, has equation y = 2sinx° + k, where k is a constant.
. 12 . 3 .
The point R| a, r and the point S| —a, — 3) both lie on C,
Given that a is a constant less than 90
(c) find the value of k.
(2)
i) in M =(osx ; C(wue Culs positive oc-axis ak [Qo DK
i = X )= 3cos (X aslabon i -

{Or poiat ("10'_0) '='? (qﬂ"f\=083> = (qoﬁ_o)

(900 ,0) = (270 . 0)

~

~-90n =170+ “ N =3
Yy N =z 3 ¢

.

J
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Question 10 continued
. | 1) Yeriod is euer tive 9mapin ©peats.
5 g

< i . °
o N Qr o, = enod .
B .

AN

g - \_/356’ U 720°

.5 " pedvd pesod

e . for uz3Cos [Z) 260° xn

o ' J \nJ ©
e 360 X3 =1080
osstesst -_

< Period 1S (080°

/ b) PC)int Q on efa,pl'\ of j=COSX S 2™ minimum on
§ posibue x -axis:

' N\ O (sue® - 1)
"/ 3w \8*°/ 110

Q

for  Y=3ces (%) @ (540x3 |, ~1%3)
» Q(e20°,-3)

: C) {-‘orm 2 P%uoﬁon&f

for (0 ~';5'-'- 2sinG + K= = - (Sinx) = Sial-2)
| por(-a,m2)  2Si-a 4K =2

25i«\<)t-i-|(-.-.‘:;l +

- (lSit\q)-l- K =z- 3/;

058
5
92024
LS50
Petee o2e%ed
boteveroesd
\\,/
0

oOe :
SRRKS
& %
LI
KK
oo
oo e 08
& . 0%
/Ci X
& \
/ifg:\!
5 8
\\;\‘

- RONGEWRHEINIHB A S

(6} - UK = qug
-1 V4 2 K - q/S - _1
q) K = Yo
¢ e K <6 (Total for Question 10 is 6 marks)
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Figure 5

Figure 5 shows part of the curve C with equation y = f(x) where
f(x) = 2x* —12x + 14
(a) Write 2x> —12x + 14 in the form
a(x +b)* + ¢

where a, b and c are constants to be found.
3)

Given that C has a minimum at the point P

(b) state the coordinates of P
(1)

The line / intersects C at (-1, 28) and at P as shown in Figure 5.

(c) Find the equation of / giving your answer in the form y = mx + ¢ where m and c are
constants to be found.

3) S

The finite region R, shown shaded in Figure 5, is bounded by the x-axis, /, the y-axis, 8
and C. 5
3/

(d) Use inequalities to define the region R. =
3) B

. L. =
Compieting the Square’ if « = x?* + bX+C m
\J ” ,5;\
- b \%& 'BY- z
Y= (x +2)%C—(2) 5

VN ~7 N2/ =
:‘-:r?('\-\
Quwrite in form o (%t + bx=c) 2

2at-12x 40k = 2 (2 -6x +7)

IR,
SRS
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Question 11 continued

2 lebin

-6

h

C='7

1 a

wz L(x-3)* -4

Ve rse ;S

X~ Coordinate Ly \3 = Coovrdinate

+ 3

L
- P(3,-%)

faditnt L.

fad

P(3,-4)

(-1, 28)

m = "’L"".)-g = —-32

—

Y

YoYa)

3 -0
of L

\ta 6SS 1. hr

¢
n

eqvuu\-im .

(u-b

6\(4)

- M (x-
-8 (-

ER

U]

p 7 4 3 1 6 A 0 3 1 3 2
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Question 11 continued
@)ggjlﬁ in #e Lom 3—M,¢¢c
v+4 "= -8(2n-3)
;s YA - -8 424
- L) J\j = -8 2 +20

)
'
Iy

L: y=-8x+20
J

d) L inQQuo\itie Y

® *(;) y=0 4 ¥y 20 ¢ x3o

Solid t dashed

R OO
" Sovid ” dashed

Y= 2xr -l x +1Y

A 4

=

-1,28) MWMMMM FALSE .

li

R 0 =20V = 1ue)+ 4
(o.‘o) > o - ,q

B 0 \P/ %
Make inequality FALSE : 0> 14

prom part VA E LN PRI
L Vo
o To find inequality , select a point INSIDE
) Valid f?gﬁon and mmake inequalitg TRUE .
- ¢ Poinr ChoSen is
o ; = -8(cr+20

— 0| x}&/ e ©=20
Make inequaliy TRUE: O < 20

- v S -8 +10
vV  x

reqlo» R is defined lM mequalnhes

(Total for Question 11 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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