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1. Find

giving each term in simplest form.
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Question 1 continued

(Total 5 marks)
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2. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
A curve has equation
y=3x"+4x —x+5
The points P and Q lie on the curve.

The gradient of the curve at both point P and point Q is2

Find the x coordinates of P and Q.
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Question 2 continued
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3. ()

(i)

Solve

254
3)

=V

_/

Figure 1

Figure 1 shows a sketch of the curve C and the straight line /.

The infinite region R, shown shaded in Figure 1, lies in quadrants 2 and 3 and is
bounded by C and / only.

Given that
* [has a gradient of 3
« Chas equation y =2x"— 50

* (C and /intersect on the negative x-axis

use inequalities to define the region R.

/3>"’
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0> (4x-3)
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Question 3 continued
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Second ;nequality :
v J

Cucve J= 2x*-So

To find inequolihy , cwoose point OUTSIDE
Valid a?sioa, ana Maxe it FALSE .

Iz 2(-5)* -~
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MaxE 'T FALSE = Y £0
2
Figure 1
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Figure 2

Figure 2 shows a sketch of the curve with equation y = f(x), where
UNITS
f(x) = cos2x”’ 0<x<k

The point Q and the point R(k, 0) lie on the curve and are shown in Figure 2.
(a) State
(1) the coordinates of Q,

(i1) the value of .

(b) Given that there are exactly two solutions to the equation
cos2x’=p in the region 0 <x <k

find the range of possible values for p.

(2)
a) Y= Cosix same 0§ gz £(2x) - hofizoate] Squa 2.
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Question 4 continued
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5. The line /| has equation 3y —2x = 30
The line /, passes through the point 4(24, 0) and is perpendicular to /,
Lines /, and /, meet at the point P

(a) Find, using algebra and showing your working, the coordinates of P.

)
Given that / meets the x-axis at the point B,

(b) find the area of triangle BPA.
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Question 5 continued
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Question 5 continued
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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.
A curve C has equation y = f(x) where
f(x) =2(x + 1)(x - 3)°
(a) Sketch a graph of C.

Show on your graph the coordinates of the points where C cuts or meets the
coordinate axes.

3)
(b) Write f(x) in the form ax’ + bx’ + cx + d, where a, b, ¢ and d are constants to be found.
3)

1

(c) Hence, find the equation of the tangent to C at the point where x =
woﬂ‘fna oulr : 3 )

a) wwe (x)=0 when X =0
x?,:o n_i e £(0) = 2(0+1)(0-3)"
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-1 l Io) 3 > | y intercept at 18. Must correspond

For the intercepts allow as numbers as above or allow as coordinates e.g. (18, 0),
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Question 6 continued
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Question 6 continued
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Question 6 continued
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Qa @ Y 3 ‘-Q Mensuration -

Figure 3

Figure 3 shows the design for a sign at a bird sanctuary.
The design consists of a kite O4BC joined to a sector OCXA4 of a circle centre O.
In the design

« 04=0C=0.6m =fadias

s AB="CB=14m

* Angle O4AB = Angle OCB=2@Qi32§ —um I8!l

* Angle AOC = () radians, as shown in Figure 3

Making your method clear,

(a) show that 6 = 1.64 radians to 3 significant figures,

“4)
(b) find the perimeter of the sign, in metres to 2 significant figures,
(2)
(c) find the area of the sign, in m’ to 2 significant figures. Data bookiek
' C)

Pure Mathematics P1

Surface area of sphere = 47r?

Area of curved surface of cone = 7 x slant height

=% Cosine rule

@’ = b + ¢ - 2bccosA

T 0.6% 4 1t -2 (0-6)(1w zo- +1.96 +1.63 (o
2232- (-0.ea9m6--) = 3.019)2..
t =R.0 .
- 0O = ..~ |7

18
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Question 7 continued Sino = Sin!;
Os i wl A B

Cnd < POR.

Jnalzjwt be 2x<Ao0f

$n2  _ Sia<no

xl’ . - ‘ ¢ '»q
Cs 01226124... = Sia <AOR ‘j

weise 013 : |
msané" (> Sin'(0732629..)) = <A0R ) WVeIse Sine

- N
. eso

@ 2x <poR = <AoC
Jx 0:82218 = J.64u36 ¥ .64 (3s.4.)

<AOC = 1.64 tca (Rs.¢)

('7€rim v ; -+ + A C_
AB+RC+AXC = 4 +144+ AXC = 2.3+ AXC
MM%M{'B _ fngle in a Circle is
l A1 fad (360°)

S: 06 x (2m-164) = 278590..
¥ 27859

Terimeter : 28+ AXC =2.8+278s9: 5.58S9

> Peimeter =5.6m (254 B

J
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Question 7 continued

C.) Prea of Sisno Sglil Ssn ialn 3 Shapes :

C
L® /B oce = Aohe
@ " i ftaof O 4@ oe
’ _eltugl'
o o : 2 4 ‘nc
(d
1.4 b
ﬁmg A=7 (0-6)(+9) $in 2 = 02 §in2.
2 0-38190ue...

@ + @ = 2x @ = 2xo0 -3819049... = 0 .763804...

X 0.7638
Secrr Areo: A= 312 0
e
?/ ='.'; * 0-6°x (27 - 1-64)
*{ °s :0-835773..
\_/ ~ o. 2358

otal Aree, = O+ @~ R = 20 + B
S 07638 + 0-83S8 = ]1.5996

> Arta = 1.6 C2se)d

20
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Question 7 continued
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8. VA
ll
M
C
>
0 X
Figure 4

Figure 4 shows a sketch of the curve C with equation

y=4+12x - 3x"
The point M is the maximum turning point on C.

(a) (i) Write 4 + 12x — 3x” in the form

a+b(x+c)y
where a, b and c are constants to be found.

(i) Hence, or otherwise, state the coordinates of M.

The dine/, passes through O and M, as shown in Figure 4.
Adine 7, touches C and is-parallel to /,

(b) Find an equation for /,

Aa)i

O Rhn ol .
if u=a* 4+ bxsC
\) 2
_ yl lb‘o\ —n.. \ &
Y= (x+=)=+C—(2)
U ~ 7 \kl
V= '39ct¢\'lx+l(
v
Yo -3 (at -t )
= =3 (x-2)* +16
e'-jzlb-SL:x_?.)" 216 b:-3 C:-2
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Question 8 continued
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Question 8 continued (&) ® ©
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Question 8 continued

(Total 10 marks)
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9. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

VA

y=f(x)

P(9, 3)

=V

Figure 5
Figure 5 shows a sketch of the curve with equation y = f(x) where
f(x) = Jx x>0

The point P(9, 3) lies on the curve and is shown in Figure 5.

On the next page there is a copy of Figure 5 called Diagram 1.

(a) On Diagram 1, sketch and clearly label the graphs of

y=1f2x) and y=f(x) +3

R REERELLRERES

Show on each graph the coordinates of the point to which P is transformed.

3) o

The graph of y = f(2x) meets the graph of y = f(x) + 3 at the point Q0. §
(b) Show that the x coordinate of Q is the solution of §
RRXRKS

Jx =3(V2 +1) 8

A3) $ ’  x

(c) Hence find, in simplest form, the coordinates of Q.

3) =

of pPw s PCry = A =

- w{f ( 2dIX_ \on2ontal squash by 2. z

(P ) black - y >

i‘ we dothe inverse : %i

o,0) —> (2,0) = (o,0) = ?\
P(A,D— (L) .
§ J 855

) R R0 A
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. DONOTWRITE INTHIS AREA DO NOT WRITE INTHIS AREA

2 DONOTWRITE IN THIS . AREA

, JZ T A% +3 3
"J-x () !I-z-X"'J! = 3 L)-R
d2dx -dx = 3
x (41-1) =3
f(W=2-)G gz - 75 Jil=-1)
== 3
(Nz-1)
fakoNno ||'§inﬂ Surds :
Ao = 3 x(2+1) = 3(J2+1) = 3(dET+1)
(Fi-1) = (74 =N+ +JZ -2 =
= 3(dz4) = 3(dE4) - 2 (A7 +1)
2- )

Question 9 continued

VA
(2,6) Y= F(x)+3
Y= flax)
. - £ Mark Scheme :
PO, 3) y=f(x)+3
(9.6) y=£(2x)
0 > 453
P(9,3)
Diagram 1

Turn over for a copy of Diagram 1 if you need to redraw your graphs.

WO King out f(0)+3 : f) = A

)+ 4= +4 & on
G‘}s;de fex) brucuet ;. only y-Coordinalls afcected

0,0 0,0+2)~ ?)

J
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Question 9 continued

S X - Coordinoke of () is Soluhon Of:

Ax = 3(.\1'7'_4-!)

c) 4o fin - . we X = 3(d2+1
Part (b) .

Ax = 3(dz+1)

, Ak = 3N 43

s‘“ﬂre () ~ - (3“,_’.- - 3)7. J SQ'UO!C

X = (34343) (342+43) =18+ Wz +92 +1 = 27+ BJIZ

['.’a Mafit. Schom @

xX= 2T+ 1842 also wdtéea ag

9(3+24%)

1 : - N . ol
inhy eitmer {(21) oc f+3.

f(x+3) = Jx=+3

f(:@zélgd—z)+;9 = (A178d1) +2 = (3™ )3
A\
)

“ 2141847 i3 (342+3)° pom fading > -
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Question 9 continued

IR

Only use this copy if you need to redraw your graphs.

VA
y =1(x)
P9, 3)
0 X
Q9
Copy of Diagram 1 T
(Total 9 marks)
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10. A curve has equation y = f(x), x > 0

Given that |

e f'(x)=ax— 12x>, where a is a constant
* f"(x)=0 when x =27
» the curve passes through the point (1, —8)

(a) find the value of a.

3)
oz
(b) Hence find f(x). W oy
gieeree™ P (o) @
C {;'(n p— {‘"(x)
e b) ot
Sate &
o i on of  £H(x iftectakabing {'(x).

1
£'0x) = ax-12x3

LU -
Mexy = 1fax'™") +i3 fin 0 ') o -ux"3

@ Whea X =27 , £V x) =0

$'G1) =0

£1'(27) =a-'-|£'n)'t/3: o)

®inwqare p o Pt €

{(1) = f'(x) dx = | ax-12x3 dL;‘A% x' - 1x? g

Y

“
= *
5 .

\
| 141 / \

<

d
+ {"‘l'- Ji*' e 2 x*-9x3 4
3% 1

A\J

@(}n‘nol C: Curve pases nmuah (|,<—8) So SubSKuFe ink £(x)-

fCir=2C1)-a (1)35%¢c=-8
P R

?-"'1 +C = ~-§

.
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Question 10 continued

L9 (T AW T

o]

<
A

(1]

I q
q

P 6 6 6 4 5 A0 3 1 3 2

Turn over »



Question 10 continued

(Total 7 marks)

Q10

END

TOTAL FOR PAPER IS 75 MARKS
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