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1. The table below shows corresponding values of x and y for #i=10g; (2%)

The values of y are given to 2 decimal places as appropriate.

x O 5 8 11 14
y 2 332 4 446 481

Using the trapezium rule with all the values of y in the given table,

14
(a) obtain an estimate for J’ log,(2x)dx, giving your answer to one decimal place.

2 3)

Using your answer to part (a) and making your method clear, estimate

w o [ s,

14 9
(i1) J-rlogz(—)dx
2 @
o. [TRAPEZIUM RULE
) =+ % oot Yo hal-o
| Ja n

[LAB LR A7)
ve s“ 'ﬁ heights of strips in between twe first and last
idth W stri height of the first and last 5
width of esgh SE ss\:n-ip respectively numer of Sh‘\fs

h=14-2
h=3 v B4
M
X = 1
2 2
= 45.6
=45.6 VA1
bi We jus oas foreweite 15 (95) 5o i in deems of logala)
® S

Iog(a"): Mos(&\

™
1\-;'4:1') ™4 * -7-1‘. %
s S 2 S S)a
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Question 1 continued
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2. One of the terms in the binomial expansion of (3 + ax¥® where a is a constant, is G408
(a) Find the possible values of a.
“4)
(b) Hence find the term independent of x'in the expansion of
1 1
(— + —6)(3 + ax)°
81 X (3)
o.| BINOMIAL EXPANSION FORMULA:
L)
] x) = a" +(L)a** (e (bx) 4. s ("(,“4) a ()™ s (b)"
n n n!
vjhgu._(;,:;(i:_%*p,
_ From he formala_above . the fourth term will follows the form (*Cu)(2)" " (ax)" which is whad he term 540x®
___maidnes with.
540x" = ‘(% x 3 (0" v
squ‘l = 1S 32 n‘i;('! /M
54d = 135a“ sdmh
o4 s Y
a : ]2
o =32 um
. Independent of x refers to the constant ferm inthe expansion
1 4 ¢ constant term is 5 . x
(’g’?' = (34-&1\ _— (‘s':{* ;‘;)(cons\-unkum bk x‘-ierms
m;‘_‘:ﬂumm*
3
Constant teem: 3° = 729
6
x® term: (02) - o‘-x‘
= (tfz— “1‘
H 816
;. copstant derm: A (729)+ L (22°Y = q 48 yma va1
3\ o3
=13 vAA
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Question 2 continued

<L
%

=
SR
3R
05050505058

<L
%
%
%
<
%%

Se%%
%%
KL

oo totetotetetetess!
25

RS
KIIIIBEKK,

XX
KR EEEREIERLIKKRL

096%%6%%
KRR

%%

50
RIS,
O 0 0000,
0500etetetesesesesosesotet
QKKK
fadetetels
KX, KRR

RRRRIRIEIEER
55

CRXXRLKS

RRLKS

o
oot

XXX

RS
250
RRKS

X
%5
%

2%

S
X XXX
KK
XXX
8GR
20008

Iy
S

0>
oégb
»

X

%

ive"e%
LLICR
M

S

o
o%
o%6%

%
098
255
b
2
%5

Q2

>
2
ogoseetest
deleel
88
25

50K

3RS
3RS
0S

0%
09083
095!
095,
R

(Total 7 marks)

25

XK

o

52
XX

O
%5
%

boS

X
<5
5
o
-
\

5

AR 0 0D Turn over »
P 6 0 571 RAO0 S5 2 8



3. f(x)=6x°+17x* + 4x — 12

(a) Use the factor theorem to show that (2¥#3) is a factor of f(x).
(b) Hence, using algebra, write f(x) as a product of three linear factors.

(c) Solve, for% < 0 < m, the equation
6tan*0d + 17tan’6 + 4tanf — 12 =0

giving your answers to 3 significant figures.

2)

@

2)

4 ='% =-20.2S +38.23-6-12
=0
- (2x43) is a factor of fez) VAT
b, Ja'g Ua -4 vmm o fl)z (2243)39%4 tx =4) vaq
2x 13 I 6 + 19 4 Ux 12 = (2x43(3x-2)(x42) v dM1 vm1
- ﬁai'hl\
82" ¥ Ux
-(8+* +12%)
8% -12
-(-82 -12)
0 o
¢ let y=4and

 Gran 04 1Man' 0 44012 2 647+ 13y% 4 4y -t

= (29 +3)(3y -2){y#2) € From part (b)
T/

2yt 3=0 3y-2:0 y+2:0 1
s o A
\13'2- ' —&3 yz-2 ﬁ h c Of2n

z-3 4anb=-2 and tand= - 3;
2
Q:j]-glna"‘ }‘3 ) 9=1|'m“(2\
0:-216 9:2.03 0:2.0312.16 VA1
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Question 3 continued
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Figure 1
Figure 1 shows a sketch of the curve with equation
y=2x*+7 x>0

The finite region R, shown shaded in Figure 1, is bounded by the curve, the y - axis and the
line with equation y = 17

Find the exact area of R.

(6)

] WEEN TWO CURVES

5
= - 2
o
2x*+% = 1% -
2x*= 10 :j 10-2x* dx vYm1
[
z-
=S 3 T
2:t{S : [101-%:: | o Va1 vas
3
v=J5 Vg1 = 10(5)- 3(5) - 0 /mi
= 1045 - ‘%J’s‘
= 20 VM
35
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Question 4 continued
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
A colony of bees is being studied.
The number of bees in the colony at the start of the study was 30000
Threeyears after the start of the study, the number of bees in the colony is @41000)
A model predicts that the number of bees in the colony will increase by p% each
year, so that the number of bees in the colony at the end of each year of study forms a
geometric sequence.

Assuming the model,

(a) find the value of p, giving your answer to 2 decimal places.

3)

According to the model, at the end of N years of study the number of bees in the colony
exceeds 75000

(b) Find, showing all steps in your working, the smallest integer value of N.

n-1
= or

Start of study:  3rd year (4ih term): N - AL (T~ F,
4.1
a=30000 oz=ar WA W Ve < D 7 ora

34000 = 30000r° v M4

,r3=1‘-l_ /) NON

1s

. r z10u42.. YA - | .
¥ || p = 4267 (24p) VMFt Y u =B = B

b. \sing the value of a and r in part (a):

30000(1.oq1.s)" > 35000 vma
(1.0426)" > 2.5 v
N > 109, 0ur¢(25) VM
N > 21.06...V A1

smollest integer value of Nz22 V@1
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Question 5 continued
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6. The €ircle € has equation

¥ty +tox—-4y-14=0
(a) Find

(1) the coordinates of the centre of C,

(i1) the exact radius of C.

3
The line with equation y = k, where £ is a constant, is a tangent to C.
(b) Find the possible values of k.

(2)
The line with equation @=ip} where p is a negative constant, is a chord of C.
Given that the length of this chord is @' iits)
(c) find the value of p.

3

2y bx-Yy-14z0

46X £y -4y-1u=0

(x+3) -9 & (y-2) -4-4%=0

(x#3) 4 (\,-‘ISl -23=0 /M1

(x+3Y 4(y-2)* = 27

Centre: x=-3 y=2 =) (-3,2) vM

ail. Radius® {27  vaa
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Question 6 continued
C.
P=2-423
_ p=2-J28 vdmivaq
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Question 6 continued
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7. (a) Show that the equation
8tanfd =3 cosl

may be rewritten in the form

3sin*6 + 8sinf -3 =0
(€)

(b) Hence solve, forl@'<x'<90°) the equation
8tan2x = 3 cos2x

giving your answers to 2 decimal places.

® @ @

a = §i "9:]—5&\“9

V3dY SIHL NI 31IdM LON Oa

8sin® = 3-3sin*®
3sin*0 + 8sind - 3=0

3sin’O +8sin®-3=0 A1

b._Using the result_obtained in part o.
~ 8fanlx = 3cos2x

3222 + 8sin2x - 3z 0 ’ Factorise

(3sin2x-1)(sin2x13)=0 v M4

O
o
S
—
=
&
=
m
=
]
L
¥g)
b
X
X
>

. sinlx43=0
__sinlx =-3 ¢ |gnore as Sine has range -1<sinx s 4

3sin2a-4 =0 s A Sinte cange s 0SX£$Q0°, range of 2x is Os2xg1%0°.

Ay Sindx = % principa) solution .,,.Q Wof

]
2x =z 19491, MO-TAUANVAML 1 | ¢ CAST diagram.
2z = 1431’ 160.529°

% = q34) 80.26° (Me) 2.5
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Question 7 continued
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8. (i) An arithmetic series has first term a and common difference d.

Prove that the sum to n terms of this series is
n
—12a+(n-1)d
" {20+ (1~ 1)d}

(i) A sequence u, u,, u,,... is given by
u, =5n+3(-1)

Find the value of

(a) u5

A3)

1)

A3)

nih derm: o+ (a-1)d

__So0 the sumof an arithmehc series is:

4}

= -

Sz ca(nDdeoe(n-2)de ... 204 d ¢ 0 ym1

25=n (2n + (n1)d)

I ,SzJ_LLZGJ_LALﬁA),
2

ila. Sub in n=5 o Ua
Wnz Sn 4 3(“““

Uz 5(5) 4 3(-1)’

. Wa=22 M
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Question 8 continued
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| D eergr s e s Tgtr | [ ZmE(e) = m e
=k =k =K (713 r=k
T Unz >, 5n 431"
nz1 nzq
2 5,
2.5 + 2,3 o
nz=4 n=1
sa 59
n
- SZn s 230" @
nz=4 n=1
7 A
n n
[ Sn= (a+1) 231 =-3 v
2 0 h=l
last term
sa . 8850-3 = 8843 /a1
54
S Z n = 5‘ Y (1+89)|v/m
nz4
- S5x 1330
= %850
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Question 8 continued
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9. (a) Sketch the curve with equation
showing the coordinates of any points of intersection with the coordinate axes.
2
The curve with equation 7= 6 ) meets the curve with equation @IEIBIXI4) at the
point P.
. . log,,2
(b) Show that the x coordinate of P is —>—
IOglo 24 (5)
0. v BA(shape)
_/M ”
—%
22
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Question 9 continued
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_lqlnt)j_hlq(n\

loglab= Isga 4 logh | f1eg(}) = logla-leg(e)

o

3x4* = ¢

log(ng’i = los(".‘)

v Ma

@ log3+\eg(u*) = logl(6'™)
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Question 9 continued
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(Total 7 marks)
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10. A curve C has equation
y=4x —9x + E
X
where k is a constant.
The point P with x coordinate ' lies on C.

Given that P is a stationary point of C,

(a) show that k= —%

(b) Determine the nature of the stationary point at P, justifying your answer.

The curve C has a second stationary point.

x>0

(c) Using algebra, find the x coordinate of this second stationary point.
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—Using the value of K from part o

dy - 12x*-a+ 3
dx =t

N
Leave

blank

P 6 0 5 71 R A0 2 6 2 8

V3dY SIHL NI 31IdM LON Oa

VISV SIHLNEILRIM TON-OQ

- yIUY SIHENI LM IONOd - -



DONOT

@ﬁ‘%{?"‘%‘ \\ :
X SRKEKKKKK X X3 % 3

]

e
W

SSEILS

NOT
.
XX

. DONC

Leave\
blank
Question 10 continued
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Question 10 continued
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