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Question 1 continued

Q1
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2. Given y = 3, express each of the following in terms of y. Write each expression in its

simplest form.

(a) 3
(© 51
9

bC c
a_') indicies fule : o = ([@”)" - (o)

0y

2

2

5 3 = (3%)° = (4)

Sx
37 = 4°
V
) 1. 37T, g
v 3%*2 )
Qindicies mle “gp = (a™°

K - . = 9

: . SF (3)
™ indicies mle ¢ = O
G
I |
x-2
=

O]
C‘) L = 9% . qz'("‘b'):qz-u;x:ﬁ‘:x

clz 3x q‘l IR
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Question 2 continued

Q2
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P 6 0 7 9 6 A0 5 2 8

5

Turn over »
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Figure 1

Figure 1 shows part of the curve with equation y = x> + 3x — 2 :

The point P(3,16) lies on the curve. 8
(a) Find the gradient of the tangent to the curve at P. , _g_'
( ) :-ié‘:

=
The point Q with x coordinate 3 + / also lies on the curve. s
E
(b) Find, in terms of /4, the gradient of the line PQ. Write your answer in simplest form. Z-i‘i{'-i
(3) SO
;
(c) Explain briefly the relationship between the answer to (b) and the answer to (a). A

1)

GWW -

Marwm%&um&x -Value of - 8
inte dyfyy V(e gradint funthian) of Hhe turve .

-

g s oA 3a-2 %’ 2
J s B
dy = 2(x¥)+1(3x")+0(-2) =2x+3 o
dx_ :

acadient =9

i R
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Question 3 continued

z(3+h )+23(3+N) = 2 = (hisgha9)+ (Ge20) -2

ve =h%+6h+9+9+3n =2 - = b +qh+ 16

NVN\I"*NV\

(2> Cinat 9gao\ient will, formulos

MPQ = (h"-tQh{lG) - 'E s »\‘."\‘qh = 1(h+1) = h+9
“(3+w) - 2 n W

<t MAA = h‘l‘q

e

(0)+9 =9

f7

C

- Same Qragient AthQLoﬁ_'hag_t_@_Aj;ﬂ_L
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>P¢oaa_pw:€_&);

(Total 6 marks)
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Not to scale

Figure 2

Figure 2 shows the plan view of a house ABCD and a lawn APCDA.
ABCD 1is a rectangle with 48 = 16 m.

APCOA is a sector of a circle centre O with radius 12m.

The point O lies on the line DC, as shown in Figure 2.

(a) Show that the size ofianglesdOD is 1.231 radians to 3 decimal places.
T eveex wits !
The lawn APCDA is shown shaded in Figure 2.

(b) Find the area of the lawn, in m?, to one decimal place.

(c) Find the perimeter of the lawn, in metres, to one decimal place. 0
AL o™

2

C))

(©)

A) N9hF angle viaagle Aoo \“3’—"(-" - Codiug
7 \V U u NI

fa

I

O

ﬁﬁ - Dc- - ‘QM» (’\ Lhmladiutenf
DO+ OC= b I —

DO +12 = 16

S Do = um

]
g
"

CosP = adyatent = Cos AOD
—J——_—

L
nyporéause l2 3

<AoN = c«"—g,- : 1.230959...
. < AOD= 1.23) (39
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Question 4 continued

L (1) (w) = T2TC  « Seckor Poc

2
c ‘ol og® : @ . ,Qﬂm Port Ca)y
NS + ' 2

s = (L2 -'LI':X.

M_QFMQ%& ARDO = %_ ab SiaC

A o Yo, 02)C) Sin(ie231) = .
RN

ToTAL AREA = () + (@)

72w + E6.0042... = 292.148...

= Area AP 292.2 > Cidp)

c) 2\ length of Sechr : S= (8
[ . Settor @ . Sz 12 %W = 12X
Sector @ : §:12¥1.4%=14772
i po. Tpn ADo + )
. PR T PR ;c.
a:AD:? VLN LS b z"°
b:ooz';Nm “hppr=ntyr ) ~ A0 =33
L€z Ao=IL S_(‘yue b oAp = 23.42 ) SHucre ront J
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Question 4 continued
Total pernmeter = Seckor @ + SR(hr &+ ro +DC

= 11w + 1772 = 8. + 16

= 79.784¢82..

- Perimeter = 19-3 m Ciap)
ADCOA
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5. (a) Find, using algebra, all solutions of

20x — 50x* — 30x =0
3)

(b) Hence find all real solutions of
3 1

20(y +3) —50(y+3)-30(y+3)° =0

a) ® factoisation
0 (2x3-sxt —3x) =0

10X (2x*=-Sx - =0
1ox (2x +1)(x-3) =0

(C))

@ Solve por o¢ :

10 X (2x+4)(x-3) =0

\0 x =0 => '.'xg =°
2x+4) = O =D 2% =-| 2. xz H "./2
x-3z0 = .- =>c3='3
. - = |
__.e° m - z ' o ’ 3

B let (q-tg)?':x
(“\"‘3)‘(0”3)) = xZ

J
(a-i-ilh" ((j-tﬂ'l\g = x3

0(y+3)? - +3) - 3o ly+ Oax -S'ox"--301 o
wh X, = &« Seluh t (o)
7 squodt
(4+3D)* =6 = J+3 = o g,= -3

(4,+3) "4 -L UNDEFINED - Carack howe o escyive
& 2

&wem of mnumw /'J_ z Gz)
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Question 5 continued

when X3 =32

(4,+3)* =3
J

2
9

- -3 6

Q5

(Total 7 marks) _]
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6. The line / has equation 3x — 4y +20 =0
The line /, cuts the x-axis at R(8,0) and is parallel toZ,

(a) Find the equation of /,, writing your answer in the form ax + by + ¢ = 0, where a, b
and c are integers to be found.

3
The line [, cuts the x-axis at P and the g=axisratiQ.
Given that PORS is a parallelogram, find
(b) the area of PORS,

3)
(c) the coordinates of S.

(2)

Perallel tineg have odieat):. as |, I/ 1,

M, =M,

@ Naa%e l‘ eq ughan in £QCAL 3: MX+C b fnd 3&&'@(-

Vi, 3x - l-uj +20=0
*Ha(z 3+ 20 ='-cﬂ L)"""I) 3-: 31 X +8
3 : |

éq()-,-_i-x'!-Ssg Q‘.’H
Gradint = 3
v Y

(:5 (—jmd eélgq on g% 2 345155 line p SS{Qj[ Me.ujﬁ
(o, b) and 3{@20\: W

. Bxu-by~-24=0
v

0= b:-4 cz-2y
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Question 6 continued
]@ ()El COC I; p OFﬁﬂ(D
¥ g X-gxi§ - MO
L, : 3%-'—!\\?4— 200 v
, Yx-U(o) +20= 0O,
~l, Ax =-20 _ J7
23 6 % = -20');'3 P(’E;O)
B K

At @ ng Y-4¥i§ 2 X T

20(3(5) '-l'-q"'?.b b‘\ 20

(o,5)

: NoT ACRATE
' T T6 HELP viSuAli
o

Aa of o pa.callﬂqafgw: A=bxh

. Cannot h«wo a 00«]&0'019 lg,.q}k

- )
bose = PR = PO+ OR = "° +8 =

'\~~

he.’ahl'r Qo = 5 é
Rzbh= 2L ys = 229
S K
Aﬁﬂa' 220 woits =
3
c) o 0,S) t 0) : 8 uaits rignt,

Brunits down: - hence ° (:a".’g fz \
X *5) Q

i

x
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- 3 -
Figure 3

Figure 3 shows part of the curve C, with equation y = 3sinx, where x is measured in
degrees.

The point P and the point Q lie on C| and are shown in Figure 3.
(a) State
(1) the coordinates of P,

(i1) the coordinates of Q.

(&)
A different curve C, has equation y=3sinx +%, where & is a constant.
The curve C, has a maximum y value of 10
The point R is the minimum point on C, with the:smallest positive x coordinate.
(b) State the coordinates of R.
()

Q)\) | IS G oNOXiMMUAL: LCx)=SinX D 3 (a) = 3Sinx
N “"1 - g o Lhua 2 corl .

-

e O (su0°, o)

o

Y
(-]
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Question 7 continued

Ja% nX S46°, o0 x3)
- ®(‘S'10°_) 0)

b:) Y= LsinX +k = Yz 3 fx) +K
v J

MaXiMmUunA Of SF(TL) 1S if-gagcd{nc.&e .
v Kig ouisiow £C2) YLmchetr , we add kK £L2)

Y2 2021+ K =10
2 +x =10 v K=T

Minimun  Point R uwir. Smalletr x - ocdinaiR :
wanen -.;.,:Sn‘nx V4 N\

\ R (270°, -1)

-l
whea 3=351nx 21 /7\ R(270, -1x2)
T & ) *
a0® 18\ 270° /360° g (210, -3)
-3

+ 7

R(20, 30 +7)
y - \_/ |

R° 1@P 276° 360° R ( 1707, 4)

- K (‘?.700_"*_)

(Total 5 marks)
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8. The straight line / has equation y = &(2x — 1), where £ is a constant.
The curve C has equation y = x> + 2x + 11

Find the set of values of k& for which / does not cross or touch C.

() equate the 2 equations haeter § Simplify

X%+ 2x+1l = )
SIkx , XT AU+ T AKX —K -2k
+l 5 X244l -2k K = O 2

()

@g'D“P i Ke -k&mg to&ethe':

AT + 2x-2kw +Nn+k =0
L A ]

xt 4+ (2-2x)2 + (k) =0

o s S houc n
Y hente Use  distiMminantr h fad m“?‘ 4&«

NO feal foots Means that  when The equation of e
o:m.oh sax* +bx + £ =0

Vdiscimirart  is V2-Gac <o

(.

A\

x 2+ (2-2k) ¢ +(11+K) = O

——

S

W-4ac <o

@—1&)1- & (( Y(n+x) L0

P ,
Ly oly ind Cikcal Velues

—

(2 -2x)(2-2x) - H(n+k) <o
(4™ - 8K +4) — (Gu+4u) <O
Ukt - xk-m - -tk <O

WVVAAY

\_ “
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Question 8 continued

s Ug*-1uk-tbo <0

4L gL 3 -1 <6 J *H

(k+2) (k-5) <0

Whena K+2 =0 -

(LI}

K
wnen K-S=o K=3

Ca¥cal valnes we Kz -2 S

L)

b*-4ac <o

K #-2 ¢4 K £S5

when K=(’2"") = =3

(-3+2)(-3-8) = (-1) (-8)=8
B0 buthhuac<d . -2<Xx

whnea K=z (5+1) = 6

+ 2 - = 1) =
B0 butbhtuacdd .. K<LS
6 NoT <

-2 £ K<S

(Total 6 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.

A curve has equation

B 4x* +9 £s0
24x
Find the x coordinate of the point on the curve at which  / =0

dx

O fewsdte equation o fofm QoSier Poc  oifferbatiokion
VE Y + 9 = _E{‘lz‘-r"l)
2~ 24x

b
v = I ( 4x%*+ 9 ) O indicies rule c’\‘ Q°= a?

223"
®

o

2 a -
x ¢ ("lacz-'-q) ® ingicies ruie xb FAX N

1
J* ;;—((I-'lz x'-l‘x") -+ (1""- +ﬁ)>

-l 3 -1
S IS P
2 2 2
- 2% s 927
v 2x7 4+ 93"

(@) digferentiate
9, *3 =) (D(E)
< 3x|l?. - i x’zll
L

@ c;"d X ~ Coordinate uSindg —L'-/- .
' -
d‘7 = 3x _ax M oo dxx
Ax 4

- 0N

()
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/
2 (3— 1 2-2\:0
N
L ® 2 b
ingices we O = a@a - A°
G

oo

)
a2(3-Lx)=0

+ 9/ 4x? ) + 9
ax*\) 9 - q 4 yx?
xyx2f hxt T\ Lyt
St = 9
I I N R
r2
w3
Yuol mot / Y \ Squcse mot
) x = A3
g
o #F A3 .. awse

(Total 6 marks)

Q9

i

J
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10.

)

Cwbic 3ropk (X)) (2?)

The curve C, has equation y = f(x), where [ +ve x35s hape/\/
Cnrss_ K-~axig ah\gm ~3)(x-5)
4 AL itk x-axis ot 325 |

(a) Sketch C, showing the coordinates of any point where the curve toucheS ot crosses
the coordinate axes. COSSeS Y~axis at xTo

«P(o) = ("'(0)-3) (0_5)7. =5 Ig;—ﬁ-_ Q)

(b) Hence or otherwise

(1) find the values of x for which f (ix) =0

(i1) find the value of the constant p such that the curve with equation y = f(x) + p
passes through the origin.

0]
A second curve C, has equation y = g(x), where g(x) = f(x + 1)
(¢) (1) Find, in simplest form, g(x). You may leave your answer in a factorised form.

(i1) Hence, or otherwise, find the y intercept of curve C,

(&)

YIUY SIHLNEILHIM LONOd VIYY SIHL NI ILIYM 1ON OQ
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x4 2206 Se X = 3i 20

i) 3o FOOP  cutside ) . apius y-Coordinaies .

(o)

P

51-— ia)ﬁccef\' of -!-‘(x)is-'lS atr %=0 . sl Wy ba 75 wnit§
J:o_passJ@%Lm‘?n (0,0).

con. y On MeIF

x) = (4 Cx=1)- +1)-8)% = [ux+4-3)(x+1-5)2

j(a:) = (4x+1)(x-u)* no_need to expand

W) Y -inrescept is  wihen e =6

(Total 8 marks)

Q10

3

J
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0) Notmval IS Perpendiculas t

11. A curve has equation y = f(x), where

£7(x) = x>0

6
—+x
NS
The point P(4, —50) lies on the curve.

Given that f'(x) = —4 at P,

(a) find the equation of the normal at P, writing your answer in the form y = mx + c,
where m and ¢ are constants,

(&)

(b) find f(x). - o

(i eqpaason o6 et usos lne pasing rond

(o, b) and Gmdieoh W
eqvuaﬁm'- (3—‘0) = M.(,DC-OL\)

O=Yy . . ) \, ]
= =50 M-(-s) = 4 (x- 4
M Yy VE = =

P 6 0 7 9 6 A0 2 6 2 8
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Question 11 continued

@ Wik in e Pum vewmme=c

Y+ SO = I-L.(Jt-‘l)u => '~1+SO:"—'.1_'
(V) I J g
IR Jf- 1 x -5)
Y
x — ! : -
< &~
diffetnhare dif tenviole
A1 £ o £l
wd’e h ;n QS AA R C Y N
.‘D“Cx) : 6 Q-Q-X
A x3
ﬂcw—:% -+ X @ ingiCsPS nvig %bz 0.%
X =
Qé ) N O
%M indi Gies == :q
@ integrate
£"¢2) da : G;{% +x'dx =] 6 7_"%"" . 1l
. ‘31-4»!
B S 2
:'"szz-b,ll“_‘,K -
) (onstant K
-F(D'-) z-Rxr, 1 x* 4k
2
When 2c=H et P fle)=-4

F (4y= - l'l.('-n-"" - 'llﬁl)?' +K=z~-Y4
2

A i D S
] 2

J

P 6 0 7 9 6 A0 2 7 2 8
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Question 11 continued

2] f'¢cad ko fex)
@im:egmte .

('::x =1

‘g'cxg dx = |-lnx"r « .2'?:;‘-538 dax

=1 o)y )= x°*)
-7 21 on /)

=—?-'-lx.%-+Lx"—éx + C

6

@ Ptadt Consrot C. for P(4,-50) when x =4 , foreso

;ﬁ(hﬁlﬂim"t_-miﬁj‘;uﬁwo
6

- —‘8"" 4 C == S0
2

-8 + C = -So

lgvlf k3 \ + I8
’3— > C = ;Z

34
2

w|%

nPOx) =-2Mat + Lol x4 34
6 S

(Total 11 marks)

Ql1

TOTAL FOR PAPER IS 75 MARKS
END
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