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Question 1 continued
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2. In the triangle ABC,

AB=21cm
BC=13cm
angle BAC = 25°
iz - L umit s degrees

(a) Use the sine rule to find the value of sinx®, giving your answer to 4 decimal places.

> asking {or Sax® NoT < @)
Given also that 4B is the longest side of the triangle,
(b) find the value of x, giving your answer to 2 decimal places.
A 3
A=JN 3¢
M .
a) ) s dine rule -
/J A = . ) \
] [+
) 3 \
(] — g_
dal25 - Sian® 21 [ $a2s Y= Sinxn®
3 2) 13

Jing® = 21Sin28° - 6.63769) - 2 0.6817°

——

13

» Sinx® = 6.6327° C4dp)

e from part (a)
b)_ﬁmgju—6$317 N
RCeSe Sieely o - 3;0-'{°,§811)J LA\VRrSe Sine

x $43.6549925.. & 43.055

AR is Imagsa’ Side of i-n‘o%lg » 50 AC < AR - This Comses
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Question 2 continued
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3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

(1) Show that 180\/% V80 is an integer and find its value.

G whete sumber @)
(i1) Simplify

45 -5

7-35

giving your answer in the form a + b 5 where a and b are rational numbers.

. 3)
;)JBB -J30 _f3ex5 - [Ibs5 | @S - Wds
- s A5 T

= 645 -5 - B(6-4) = 6-4= 2
5 T hdl

in\:eaer is 2 .

i9 fa Honalisinj Surds

U5 =S «(G+345) = (U435 -§)(1+34%)
T =35 % (T+345)  (7=34%) (74343

2845 + (45 x 35) -3s - 1545
4A + 21 A5 -21d5 + (=345 % 3JF)

1345 + (u¥3x(5)) =35 - 1345 +60 =35 134525

L9 4 (-3r3xs) be -us 4

WX in form  AF bA'S

15 4+ 3 JS az2s b= 13
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Question 3 continued
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=V

Figure 1

Figure 1 shows a sketch of a curve with equation y = f(x)
. . 3
The curve has a minimum at P(—1, 0) and a maximum at Q > 2

The line with equation y =1 is the only asymptote to the curve.

On separate diagrams sketch the curves with equation

outside pox) bratket . 0nly Coordinates
() y=1() 22 T 4Fecka . Translakion 2 unitsdown (G

P(-1,0) - (-1,0-2) = P(-1,-2) )
(ii) = (=) QE )~ (1,2-0=Q(,0) .

Asympretey*! = =12 2 y= -

On each sketch you must clearly state
the coordinates of the maximum and minimum points

the equation of the asymptote MorK Scheame :

;> f(x)-2
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Question 4 continued
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The curve

Given that

C has equation y = f(x)

* f(x) is a quadratic expression
* the maximum turning point on C has coordinates (-2, 12)
*  ( cuts the negative x-axis at —5

(a) find f(x)

4
The line [, has equation y = gx

Given that the line /, is perpendicular to /, and passes through (=5, 0)

(C))

(b) find an equation for /,, writing your answer in the form ‘y = mx + ¢ where m and ¢
are constants to be found.

(-2, 12)ay

=V

Figure 2

Figure 2 shows a sketch of the curve C and the lines /, and [,

(c) Define the region R, shown shaded in Figure 2, using inequalities.
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Question 5 continued
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‘ﬂ’ri-t-.j\z‘)z + C

- |Explanction :

wnen g=_C C = Cx+b)*+ ¢
J
O = (x+b)* = XxX=-b
whea x=-b y: (btb)*+C

S~ uwusC
J

co(x+2)+12

@ Cuts negoh’ae a-ax38 at o:=-%.

> when AX=-S§5 , f(x)zo

Fx) = o (x+2)* +12
f(-5)za(-s+) #1220

a(-D*+12 =0

'—,°la + 12 =0 -

- b e = 12 Y-z

=9 () a = -‘—;‘_ <J":1

o QO = -
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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) Given that
2xy — 3x* =50
and
y—x+6x=0
show that

2x*—=15x*=50=0

(2)
(b) Hence solve the simultaneous equations
2xy — 3x* =50
y—x+6x=0
Give your answers in fully simplified surd form.
3
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xwn /2% \ %X

\> soa3at = 2xY- j2xte/
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o 26" -1S%%-S0 =0
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Question 6 continued
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|
v \/
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Question 6 continued

‘0
(%=
SR RXE
e
’:.00 %%

5

<

%S
XKLL

.:§§?
<55

¢
IR,

\_
¢
958

foteses
S
35S

%ot
XXX
XX

<

oo
o0
S ot setele!

666
%
RRX
120 %%
XXX

¢
X
%
b0t
o0
o2

16

AR O o
P 6 9 4 5 8 A 0 1 6 3 2



0e%e%
N NOT WRITE
SR

KRR

pasesetetotets
3

S

OO
XS
0
\%0
%

285
RRRR
55

X

X
35
55

0
RS
&t{\}%
CEIELEE

<>
2
o

(0000000,
oFoletetotetetee
RIS
SA
Soteted
SEEER

X
%
i
A
<
R

096%%6%% %%
096%6%6%%%%
AR R
R
SRRRKKS

X
0555

0
0%}
EE
55

O
20308
‘kQ

bl
]

Q
oot

OO
ogoreseteel
AN

%)
R
XK

>

A

%%
0K

QDK
oatatosetesetet
KV
VALK
rssatraterel
RRRRRKK

XX
282

~y
A
o
KK
R

<

3K
&

‘A’ %

XK
bototetes
5

%5

690%0%6%%%
KRR
355
09
ol

25
29598

3R
55

RS
R

o0
X
%%

X
5%
0
KKK
Sosessese
QRS

358
RS
RS

www.mymathscloud.com

-
Question 6 continued
Q6
(Total 7 marks)
\_ y
0] R T 0 O .
B R Turn over »



7. The curve C has equation y = f(x), x > 0

Given that

A
'X)= =+ — + i
f'(x) N 3, where A4 is a constant
f"(x)=0 when x=4

(a) find the value of 4.

Given also that
f(x) = 8\/5, when x =12

(b) find f(x), giving each term in simplest form.
aifsereakare iceerentiot®

PG — !;‘cx)d;:_." fMex)

C))

(©))

ahj plex) — ()

O write LU*) in eosier fotmn for digferentichisn-

( s 2 e 1 i
A xt ES x*
= 2 L L. A LI - {
1]
1@ ot
k-]
@® indicies cuie : c'J ab= a® «x®z
C
- -2 NS
z Qg . LI = 2t + Ax T 43
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X% x?

. 8 eb
@ indicies e : b =AX

o fled= 2xE + At -3

e 9 pac3
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e () = -4y ¥ _an(yy? =0
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Question 7 continued

ub Qor A
~(uy¥2 —2a(wn? -

-4 - 2A = 0

A ),
*3 \ )%
N -2n = L ‘/
xétl/m 8 Dxl:'-l

\7/ -28 = 8

=2  p o=-y -2
A=-Y4%
b) £lexy —» £
wer 1{x) in easibr r  inteacation
J
U3z 2 =4 43
A% [(x2
> Cronn (ay: A=~

V) = 2502 —uoE 3

G q\leodJ i Mmis in Part (o) -

P
Lx) = (_:'(x)c\ac = la,""'-‘-lat"'-'-B’x"dx

/2 2\ [ )l 3 oo
/ \ /

ST

= "l':i‘ii +4x' v 35 fC

@ Whep =12 £(x) = 8J3. Subsktuie this ink equahon-

‘Z(u) = Yy ‘n)"‘- :h'_'I‘!Z)-‘i 3('“) +C = aﬁlé

n i of C.
U02)r +4y12)~' + 302) ~C =843
UTZ + o + 36+ C = 83
'-IJ'-(_x’?-u- q(n +36 +C = 843

4 (3)
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Question 7 continued

Hd3 =+ "i +36 +C = 8A3
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Question 7 continued

‘DO NOT WRITE
005

o

AKX
SRR
?’C&$

5
55

X
10003

doded
5
o

OO
XS
0
\%0
%

=
o

QO
55

X
35
55

0
RS
&t{\}%
CEIELEE

<>
2
o

<
pgo

(0.0, 0.0. 0.0,
(00,0000
050%0set0cete%
S:P
Soteted
SEEER

X
%
i
A
<
R

00,
XX
et
A2
R

0956 % %%

090%6% %%

CERE T
K
$%%%
58S

X
0555

0
0%}
EE
55

O
20308
’?

bl
]

Q
oot

0
0

OO
KK
s
0‘ !
R

XK

>

A

%%
0K

0
0%}
Va
S
o7
X5

00000,
000,00,

NG
06%0%%%!

>
50

B
'.4

XXX
S

XX

XX
282

~y
A
o
KK
R

<

3K
&

‘A’ %

XK
bototetes
5

%5

O

690%%0%%

KRR
%
09
X X
ol

25
29598

3R
55

SRR
B

%S
5%
é’

X
5%
0
KKK
XX
QRS

358
RS
RS

Q7

(Total 9 marks)

21
[ [ Turn over »
P66 9 4 5 8 A0 2 1 3 2




Figure 3

Figure 3 shows a sketch of the outline of the face of a ceiling fan viewed from below.

The fan consists of three identical sections congruent to O4ABCDQO, shown in Figure 3,

where
e (0ABO is a sector of a circle with centre O and radius 9 cm
e OBCDO is a sector of a circle with centre O and radius 84 cm

2w
« angle AOD = EY radiansuunit g

Given that the length of the arc 4B is 15¢m,

(a) show that the length of the arc CD is 35.9 cm to one decimal place.

3)
The face of the fan is modelled to be a flat surface.
Find, according to the model,
(b) the perimeter of the face of the fan, giving your answer to the nearest cm,
(2)
(c) the surface area of the face of the fan.
Give your answer to 3 significant figures and make your units clear.
J
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Question 8 continued

&) leagh of arc : S=(3
J =V |

u R 5.
Arc Ag is 1Stm 4 Gngle AD is  Z2= cao.
Use this to £iad <DOC far mJ:Lleaaﬂ‘_

Sergr _15=9x <pod .
aﬂs =l 2 = <AoB 39
e £ = <noe

< Aop:= <AOBR+ < DoC
s L i = SN3 + < DOC -
s ™A - S = Zpoc 7

~<D0C = T2 cad

e S=rpy

°
R4¢ S‘/?—E'—g fad
M 5 3

leAJMC CO= 35.9cm Crap)

S= g4x "3 = 56w -140
=35.929)8... ~35.9

b) Perimerer of fan = 3 % (xo-»oc +~€R +BA)
o I ia 3' Xy

OC= 48w e
. BC=o0Cc-0a =84%-9=75 .

‘{:FM Post ()
: Perimeter = 3x (75+35.2+715+15) = 3 (2009): 6027

# Porianeter = 603 tm  (nearest tm)
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Question 8 continued

C) For Surgace 0€a , Can spl't OABCNO intv 2 Shapes.
Sector CDO 4 Sector AOB.

: Aoz D (:Area CPO + Area AOR)
T fan is splitiahy 3 ideakcal

0ABCNO

- Sector pArea - A=+ O

- ~> fom_
_ (1) Aa Coo = Yy x 84% x LTS " " ki
) (‘\C' = 23S - s&gg
ea . 1
=138 = 67T o
s /™ :
3 A g
rvndil

oc o413 Mm*
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Question 8 continued
Q8
(Total 10 marks)
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y = sinx

=V

Figure 4
Figure 4 shows part of the graph of the curve with equation y = sinx

Given that sina =p, where 0 < a < 90° \yuaits

(a) state, in terms of p, the value of
(1) 2sin(180° — a)
(i1) sin(a — 180°)

(i) 3 + sin(180° + a)
&)

A copy of Figure 4, labelled Diagram 1, is shown on page 27.
On Diagram 1,

(b) sketch the graph of y = sin2x
(2)

(c) Hence find, in terms of a, the x coordinates of any points in the interval 0 < x < 180°
where

Q) sin2x=p

923&\ (1go-a)=2%P= 2p n) Sm(o(- 180) = =P (l\3-i Sm(XO*A\
o T J3r6pd 3P

R R = I
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Question 9 continued

/ZANMAVA

A
Vaih\
AN/

:":‘. Saz R

Diagram 1

b) Sketching Y= Sin2x . if Sinx : o), Sin2x © f(2x)
f(zx) is 'hoalonml S%uask bu Pnd'orzrmu”’dql tosmhm.‘ﬁs_b_z)

360

ot
.

+ 2 Selukons for Sin2x: p-

Iuhon i§ X = %/a

W interual O < X < 180°

%z 90 -&
K 'S

el

(Total 8 marks)
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10.

VA
C
A © ;
B
[
Figure 5

Figure 5 shows a sketch of the curve C with equation

2 1 S B

==X+ =x*—-=x+k
y=oxXtoxX-ox A

where k is a constant.

(a) Find d_y
dx

The line /, shown in Figure 5, is the normal to C at the point 4 with x coordinate ~3
Given that / is also a tangent to C at the point B,
(b) show that the x coordinate of the point B is a solution of the equation

12X +4x—33=0
(c) Hence find the x coordinate of B, justifying your answer.

Given that the y intercept of /is —1

(d) find the value of £.

2

(C))

2

e p e 4)
a) d% < 3(-7-"1 13 ')-k <_ql i“hl“% at")+o(kx°-')
2

xX -

3|»

- 6

r->|V!
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Question 10 continued

3
2) (ind gradient of ke l.

ml‘ xm:- - “
Mar 1 ==1
Mg = -'/'1
2 .
. F A-‘ —
e
n : Coque B - Valu
‘B dj(d;c="/—!
- T, 2 _S = _1
(/8 xz? i 7 2 7 N

x7
\3,6:&2 +2 - 35/1 =-| ,k/

2 (1px? s4x - 35 =-2 &2

2 6 2x*+4x - 3% z 0 d+2

MMAM@M&JM :

22 4+4x -33 =0

12 3(.14-‘-(‘.1- 33 =o

. . ¢ ~Em pay
( ’j’O €l£d X - Coordinate of 23 solVe 12x?+4x-~33=0 (hp) €

Facterise: (23¢-3) (6x+1) = o

Sove @ 2%-3:0 6x+1l =0
5 =3 =D o x: x|
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Question 10 continued
R in F.’0qr€5 is i G guadrat
W 3
A - Courdinatts cue ms;h've o
* X- Coordinote of B+ U =3
2 £
. . )
d_) '1 1nKRrcept of [ is el . Gradieat (ma) og Lis '/,7'

u&‘ﬁﬁ e > . - s *c
J l 5

s L: =_| _!

2

ﬁ

@ e

3

£

in x:=-T7/ n. ( i

g.'nd {-Coo(dinate of A uyaj_ﬂae_qjdgﬂup‘._u}_w

qe ¥ (R)- 1= ol ==Y

Subshitmre y iah equchon of C.

s Bx3 gt - KA+
SubShiule x intk equadon of C .

e = 27334 U (0)E s (R +

= r Yy + Yy + 3% +k

—'/’_ - —ﬂ/q +K
Solve for k

p=y = 2Ty ek A

T Sy =k &*%

K =

S_
4
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Question 10 continued
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Question 10 continued

(Total 12 marks)

Q10

END

TOTAL FOR PAPER IS 75 MARKS
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