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Answer ALL questions. Write your answers in the spaces provided.

1. A curve has equation
y=2x"-2x*-2x+8

(a) Find Q
dx
2

(b) Hence find the range of values of x for which y is increasing.
Write your answer in set notation.

(C))

d~/A dy 6x —4dx —2

A
N

\
) \ nc./‘c.a.s'zn o d‘\u nc«é‘:ow wLea
R

=5

bx" —4x -2 >0

3.742 —2x -1 >0

(3 +1)(c =1 ) >0

i\~

S 6 0 7 3 4 A 0 2 3 2

V3HY SIHL NI 31IdM 1ON Od V3HY SIHL NI 3LI4M 10N Od

Y3HY SIHL NI 3LIHM 1ON Od



. — — —>
2. The quadrilateral OABC has O4 = 4i + 2j, OB = 6i — 3j and OC = 8i — 20j.

(a) Find 4B.
()

(b) Show that quadrilateral O4BC is a trapezium.
2

— /g
N) oA =\z] o0B8=|-3] oc=(__
/ \L/
— —  —
AR = Ao + 0Ff
/ \ ) L /
= [~a)\4fC) =[2)
=) (5 (s
N N\ /
—
AK = Z—j: "g_é.
\ |
!o/) . —
e T . 6C = §i — 20y
Y4 \ \6 —
oL\ = 4 A€
~lb \ > —
\ . OC ’po\ranel L Ag

bot rot same \cug bl

.. OAKBC it a Enpeom
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3. A tank, which contained water, started to leak from a hole in its base.

The volume of water in the tank 24 minutes after the leak started was 4m3
The volume of water in the tank 60 minutes after the leak started was 2.8 m?

The volume of water, ’m’, in the tank 7 minutes after the leak started, can be described
by a linear model between 7 and 7.

(a) Find an equation linking 7 with 7.

“
Use this model to find
(b) (1) the initial volume of water in the tank,
(1) the time taken for the tank to empty.
(C))
(c) Suggest a reason why this linear model may not be suitable.
ey
\ / /
0.) (‘24_;4. (\é,o! 2.8

G_\Puﬂzcnb 2.? — < - — .2

CO —24 36

V = — 1t +c

30
Sob (20,4 4 = — 1,24 +c
30
4= =c¢
. = 24
3

v: —'__+24—

KTo)
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Question 3 continued

b)) £=o V= a8 o

V4
i)
/

(: - 144' \an

(,) ’C ’ow C.bu,A S lgu a8 Vo (OM.C Aec/-eageg

LQ cCavs_ wtuéf_/ 'pr.JJ'ul'Q a_é §¢:é'2 otc

leale wovld vredovece.

(Total for Question 3 is 8 marks)
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R(0, 5)

y =g

o PQ, 0)\/Q(7, 0)5

M(4, -1.5)

Figure 1

Figure 1 shows a sketch of the curve with equation y = g(x).

The curve has a single turning point, a minimum, at the point M(4, —1.5).
The curve crosses the x-axis at two points, P(2, 0) and Q(7, 0).

The curve crosses the y-axis at a single point R(0, 5).

(a) State the coordinates of the turning point on the curve with equation y = 2g(x).

1)
(b) State the largest root of the equation
gx+1)=0
1)
(c) State the range of values of x for which g'(x) < 0
1)
Given that the equation g(x) + k& = 0, where £ is a constant, has no real roots,
(d) state the range of possible values for £.
1)
a\ / \
a) (4,-3)
\ 7 /
b) x = b
7
|
c) o £ 4 d) k > s
8
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5. f(x)=x3+3x2—4x - 12

(a) Using the factor theorem, explain why f(x) is divisible by (x + 3).
(2)

(b) Hence fully factorise f(x).
3)

x> +3x% —4x 12
x3+5x2+6x

integers to be found.

B
(c) Show that can be written in the form 4 + < where 4 and B are

3)
'\3 pa o a
&)  £¢3) = (=3) +3(-3) —a-3) -1z

= =270 27 4+ 1T~

- o

bU Loclor Clesrem (DLA—K) is & 4o

2
x® ~ 4

3 S
XA | 4+ Sx —4x — 12

L3 4= -

— 4x — 12

£ (z) = (x+3)(x*-<)

t &) = C=+3)z+2)(=—2)

97 & I — 4o — 1T Cx 4"3)(°¢*2>(1~2)

=

::3 B PR AP 9€€=ELFFtl6)
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Question 5 continued
= %)( }4-/2)( = -2")
~ (4 3 )65 % A
Z7C U - J
= xX. — 2
L&
= | — 2
>C
A=l = -2
7
(Total for Question S is 8 marks)
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6. (1) Use a counter example to show that the following statement 1s false.

“n> —n—1 1is a prime number, for 3 <n < 10.”

2
(11) Prove that the following statement is always true.
“The difference between the cube and the square of an odd number is even.”
For example 5° — 52 = 100 is even.
“
i;) n==¢ h o—n = = &g —8-1 = §¥%

"\JL;C,L. s hoé (f;he S;hc,e xS =S5

”) Let an:‘, oA A nuvwber Le Zaat(

where n i 4a nteae~
v

X 3 , N
(Znat) —~ (2n+d)

, N - / )
= (\2‘1))4—3(2%3 +3(2n)+1 ~L4h2+4.h+)/)

S S 2n el +1 — At _a.,, —

= g"‘s ’t“ghl 'l-‘?_h

/ = - \
= 2(4n +an+)

"VL\ILL 1§ e vea .fl.p\c.e 2 s a —Q-..ct%v/‘
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7. (a) Expand (1 + i) simplifying each term.
X

(2)
(b) Use the binomial expansion to find, in ascending powers of x, the first four terms in
the expansion of
6
(1+§x)
4
simplifying each term.
4
(c) Hence find the coefficient of x in the expansion of
2 6
(1+§) (1+§x)
x 4
(2)
\ / L
«) (1l+=3) = | +6 + 1
7\ oc ) 2C 2 &
b ¢ B
(1 4+ 3x) )3
4 ) )l & & &
\ 5 10 10§
1 & 1T 20 T &
s la %) xs/aa) 4 2ol P+
\ 4/ \ 4 \ =
= | + 9%x 4+ I135x" + 138 5 o+~ ...
2 16 l&6
c) (1 +¢ 49 )/ 1+ax 41362 +135, |
\ > x™ | z 16 1o

(o)

Coe.-\af‘ ot x = ”;— ¥ 40{: + l2\§ = 2047

- < 16 lb
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y=x

=V

Figure 2

Figure 2 shows a sketch of the curve with equation y = Jx, x>0

The region R, shown shaded in Figure 2, is bounded by the curve, the line with equation x = 1,
the x-axis and the line with equation x = a, where «a 1s a constant.

Given that the area of R is 10
(a) find, in simplest form, the value of
@) 'a\/zﬁ dx
‘1
(ii) 'a\/?c dx
w )
(b) show that @ = 2%, where £ is a rational constant to be found.
“)
N . ) Q
l) }‘ L8 dx = /g 4% dx = 1o./g
JI
: ' = 2042
aq
. B ! 4
ll) J;dx = Ja A -l'( Jx L
/ ')b Jo .J ]
\
-
= | o d + 10
"JO
16
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Question 8 continued

- 410
32 4,
—xX | 4o
° do
/ \
= [ 2 _ 4\ +10
3 /)
= 32
3
LN a
b) ( Jx dx = 10
7
Q
r£y3’7‘7 = 1o
3 A,
32
a _ 2 _ 1o
S
2 % = 32
3 3
3!1
o = 16
2/3 / 4’.\2/' ?/3
a = |b = ) = 2 0
k=s—
3

(Total for Question 8 is 8 marks)
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9. Find any real values of x such that

2log,(2 —x) —log,(x +5)=1
(6)

P A‘L a
1634- ('Z.—x) - \034<1+S') =1

yd

= |

)03+ / (2-—:4)1
\

~__

‘ (:z,+$’)

(2-x)" . 4 =24

X +S
4 —4 = -t—xz—':él-(zvf—f)
4 -4+ T dx +206
x” —€x ~16 O
B, calc
i} x = 4 4[]z
x & A4_.(6 or € = —=1.6(

lh (2—X) noé A-C‘Fl‘nel( dbr x = 9.4¢

.-.. br\ll% Solvticn X = 4—- — 4—.[2’
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10. A circle C has centre (2, 5). Given that the point P(-2, 3) lies on C.

(a) find an equation for C.

3
The line / is the tangent to C at the point 2. The point Q(2, k) lies on /.

(b) Find the value of .
&)

0\) Roadics = Ailunce (: 2, S") to ("’2) 3)

= J(e--2) (s = [16 = =[5
o J 4

yad N2 . =
Ciele ¢ (x=-2) +(4y-§) =20
'7-’) Gcralient o€ radivs Eo P
= 5-=-3 _ 2 -
2 —=2 4 2
Corad ient oF é&hﬂgmf' R T — 2
L’l - L'll = ""\C'x -DC1)
< J 7
F(-23) w—3 = —2(x-~-2)
N 4 J N 7
G -3 = —2(Cx +2)
4 ~3 = —2x —4
J
éams,&.,,(—: ¢ L:l) = — 2= — |
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Question 10 continued
Q(Z, k‘) Ooun é‘“ﬂﬂ“‘\é (/
e = —2(2) — |
kk = —a4 -
k= - §
(Total for Question 10 is 8 marks)
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21
00O 0 0 Tum over »
S 6 0 7 3 4 A0 2 1 3 2



r

11. (i) Solve, for —90° < 8 < 270°, the equation,
sin(20 +10°) =-0.6

giving your answers to one decimal place.

)]
(i1) (a) A student’s attempt at the question
“Solve, for —90° < x < 90°, the equation 7tanx = 8sinx”

1s set out below.

7tanx = 8sinx

sin x

= 8sinx
coS X

7sinx = sinx cosx

7 =8cosx
_7
COSX = g

x =29.0° (to 3 sf)

Identify two mistakes made by this student, giving a brief explanation of each mistake.

(2)
(b) Find the smallest positive solution to the equation
7tan (4o + 199°) = 8sin(4a + 199°)
(2)
1) gin(26+10") = - 0.6
-7 6 C p
Sin (0.6) = 3¢.87 > ‘
3:-9/\3«-97
T [
28 +~10° = — 143.13 —136.87° 21¢.97° 323.93°
7 7/ /
25 = — 1313 — 46.81°, 206,87, 313.13°
.
22

S 6 0 7 3 4 A 0 2 2 38 2

V3dY SIHL NI 31L14M 10N Od V3HY SIHL NI 3LI4M 10N Od

Y3HY SIHL NI 3LIHM 1ON Od



DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

( )
Question 11 continued ° o
o= —76.6 —23.4 103.4 _156.4°
/ 4 4
l;) h.) .Bt'u‘l'ol‘c»( L‘\ vu[g“e terr S'mx ‘u—d‘%“avf
6'€ fF&.CLbf'lSl—n.q’ 2 é'lkﬂfC‘J ’F‘.(.[‘\'l“ b ’gn-‘l
voo & whew Swx o, =5 x=e
Fa:k;( to no b= cos (-x) = cosx
So xXx = —2.‘2.00 alse o oot
) , R
cos( 4u +1944°) = L
\ 74 €
Cosp‘l - 2q°
¥
S| A Aot + 1499 = 331
24
N4 —
T P A = 331 —\144
245 (331° 4o = 132
I N
m2e, -~ L = 33
(Total for Question 11 is 9 marks)
\. J
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12.

YV A
C
A
>
o X
l
Figure 3

Figure 3 shows a sketch of the curve C with equation y = 3x — 2x ,x > 0 and the line /
with equation y =8x—16

The line cuts the curve at point 4 as shown in Figure 3.

(a) Using algebra, find the x coordinate of point 4.

(b)

Figure 4

The region R is shown unshaded in Figure 4. Identify the inequalities that define R.

L‘): 39(—-2.‘/;: @

®

©))
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) R 00 R
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Question 12 continued
S‘u!, 'Cbl S :n®
50 +2dx -1 =0
Quq,d(ra.'l‘lc Cn J—; ‘09 /
By calc Jx == aer/—z
yd
= s =(e\? - &<
\5) 2s
X coord of A = L4
2%
B/) W = 3x — 2 4=
y =o = B —2fx =0
E(Bﬁ—z)‘:O
-/;c- =8 =5 o =0
(Yo 3f;<- —2 =0
3/ s 2. J?Z'—‘-%:?x:—;(‘!
In <4b velities? 4
X 7 7
4 > 8= —16
‘:\J Z B —2.0x
L J
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Question 12 continued

(Total for Question 12 is 8 marks)

27
OO0 O Tum over »
S 6 0 7 3 4 A0 2 7 3 2



7

13. The growth of pond weed on the surface of a pond is being investigated.

The surface area of the pond covered by the weed, 4 m?, can be modelled by the equation
A=0.2e%%
where 7 is the number of days after the start of the investigation.

(a) State the surface area of the pond covered by the weed at the start of the investigation.
ey

(b) Find the rate of increase of the surface area of the pond covered by the weed, in m*day,
exactly 5 days after the start of the investigation.

2)
Given that the pond has a surface area of 100 m?,

(c) find, to the nearest hour, the time taken, according to the model, for the surface of the
pond to be fully covered by the weed.

“

The pond is observed for one month and by the end of the month 90% of the surface area
of the pond was covered by the weed.

(d) Evaluate the model in light of this information, giving a reason for your answer.

(0))

\\P/v

Lt -o A = 0.266 = O.2 m

ya
7

r
\\/'

1€

A=o02e"

2 L
[& A0 I =

d A - 0.06 eA
At

ézg.) 1 o
l.
dA _ o0.0¢ e = 0,264 v [y
A e
. o-3¢
c/) 100 = 0.2 e

oo = e

LW Soo = O-3&

28
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Question 13 continued lw S6o
£ = 0.3
& = 20.7' S d"ﬂ“
E = 20 dags 17T heurs
d)  Model unsuitille
/
Pred it 160 Z wirbhin 2| olau}j Jg + a.d,'('u-.”j,
on(\l 462 1 30 Adf;,].f
(Total for Question 13 is 8 marks)
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14.

Y \

=V

Figure 5

Figure 5 shows a sketch of the curve C with equation y = (x —2)*(x + 3)

The region R, shown shaded in Figure 5, is bounded by C, the vertical line passing
through the maximum turning point of C and the x-axis.

Find the exact area of R.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

8(7’) ")

®

3 = (xz e 4—4—)(&4—3)

L }

3 g
M= X —4x +4x
(@)

+— 3% —12x +I12

kA

3
2 —=x — K= 412

3.‘_‘

Ay - Jx " -2x - ¢

Az

Ae €o A = 3x. —2x — K =
dsl. -
lo:, cale 26 =2 or = =-—

il
3

2. A("%’,O)

/
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Question 14 continued
2
4 .

K = « A
—4
-
3

L , ~ -

S A

— >0 — X —_ ?‘-( 412 A’C

q
= b &
[ 4
L
/[ \
:I le _ % _16 +24
\4 3 )
= 2%
3
= 2% + 1744
K <

u
N
1
(&)
(o

J
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