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1. The table below shows corresponding values of x and y for

y = 25—\/;

The values of y are given to 3 decimal places.

Inferval BYWN 4o %-coords = h of fepezium
4 N\

X 5 5.5 6 6.5 7
y 6.792 6.298 5.858 5.466 5.113 JS
% — :
L are S by fwo
Using the trapezium rule With%.l‘!%.'epvlélﬁeds o?y ira‘heagiven%%le, red \'(\’3 pﬂlia

(a) obtain an estimate for

_[725—& dx
5
giving your answer to 2 decimal places.
3)
(b) Using your answer to part (a) and making your method clear, estimate

7
(i) J 26" dx

5

7
(i) J (3+2°%)d

5
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Question 1 continued
S op=Ln y|*2(3,¢9$g,§*3 -
& 2 S
£ =
= \ \
II‘—": n‘:i(on_)‘ . . 3
g 2 /
15\
5! =2 . = L.
e B = 1-39 (2 d.p))

(Y o-m (? {2513
b)(i de = | 2 dax
S Jf
y . b+ o e
_ Rewrite using rule : 3 a- %23
- §-1x REMEMBER. &

f'aLd.x._-LA;‘fz_AL
vs J

use rule 3 JFex)+ 9(x) dx = [Fxidne +[g(x) dx

— K 3 ¥ eodx
- = de* 2 d'l

S J§ - v s

S 32 + [|1.39

T 3(3)-3US)+ W.F 9
- T 64139 = 23.52
3
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Question 1 continued
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&‘%&g
LSS

XX
RS

%
o0
o
o
XX

2%

X

58
)}
4

AL
XXX

R

XKL

O
&
D]
e ¥%e
X XK KKK
ZRRRKS

%%
55
25

IR
*ﬁ%:" 2?%
e
X%

.00 0. 0.0

e
RS
B

5

0081
o
SIS

X
XX
i

o%

OO
et tototetets
ottt totete!
3K
S
&ﬁ%’
24%%

0% %%
PSRRI
BEA 5

S

35

%
EA:
5 &ékk X

S
e
).0
o
g
pots a0y
S SS
RS
S
SRR
bo%e; ¥ 4 %03

OO
orote!
LA
CRKS

S S
S PPKKS
093 ™ ate!
g5l
RS
S
:’:“” :’:
SIGRE

X
050552
(%"

1
0;;;01»
RRRK

Joter~atele’
LITRRKS
<X
Pole o Soled
Pose, % 9%
B
X X8 >.0

:::
::‘
XX

0.0,
2888
28
K55
orese!
s
88

50RRS
3%?%%0

o5
S S

Q1

(Total 7 marks)

SRR
SHXHKS
SRR
Q% \_ J

5
acom R 0 0l Tum over v
P 6 6 6 4 6 A 0 5 3 6



2. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation

1 3

y=27x5—x5—20 x>0

(a) Find j—y , giving each term in simplest form.
X

(2)
(b) Hence find the coordinates of the stationary point of C.
C)
2
(¢) Find j—); and hence determine the nature of the stationary point of C.
RS
()
v 32
= 2%z = - 20
DIFFERENTIATION
n- -
y=ax"_, dY =nazx
adx
(] -}
- /4 -t _ Yy =\
dz ‘ - ) \ 2 ) '
=23 x 2 _ 3,7
2 2

23 B > < = 0
a [ 2 = * iy v
A "',‘ 23 z 3 ). 2
2 2
/\
23 _ 32 =0
2 2
y 3 - 23\, 2
3 X 2 3
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Question 2 continued

5
1?(q) _20 =
Se coordingtes :
(c) ReCALL?
f MANIMUM
po\‘v\l- \J
Poink o
inflechon
X maximum
Point- /.\
= !
ﬂ = 2-.-'.".2.',1'_ Ax""
adx 2 2
- gl
sf- L E_z."“ ('_)3_2.""
1.) 2 2/ 2
at s H
So =4 18 3@ maximum point !

Q2

(Total 8 marks)
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(a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

(-]

where £ is a non-zero constant. Give each term in simplest form.

(C))

8
f(x)=(5- 3x)(2 - %)

In the expansion of f(x), the constant term is 3 times the coefficient of x.

(b) Find the value of .
3)
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= wl n: power of binowial
ner\1 osition of ‘erm) -1

1 + =& et SO132) (23

6 64
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Question 3 continued

M_Cnh&%nst ank derm = 3coefficient
~ 3

Leave
blank

J

acom R A0 Turm over »
P 6 6 6 4 6 A 0 9 3 6

9



www.mymathscloud.com

Leave
blank

Question 3 continued
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4.

Using the laws of logarithms, solve

log,(32 - 12x) = 2log,(1 —x) +3
N\
|033t31"|11) s 2_\033(\-7‘) +3
" Recal rules of log‘arii-hms S

)

log, (b) ¢ log_(c) = log,(bx )

logy (B) = log, () = log, (2
| xleg (k) = log (b*)

log, (32-122) "4“33“"‘3"3
\03._,,(31 lix)-l033(| x) =3

(B S

\og { 22-12% )_

1 -2% 42

__31_"L9~Z -..-._3___
194> 5 9P

(1'1"‘*"2)"(—31-'21 )" (’3) x (1-2% +2?)

12

1-'1:_-&1."
m
32-12% = 13 - 4% +232*

23x% - 42 - =0 —v FACTORISE
(A +1) (32 - §)

x==-Y/q Of %= S/, x REIJECT
O RO A O
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Question 4 continued
REJECT %= S/, because @
lo -£) = log, (=2, ) X undefinad !
Q4
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5. f(x) =3x> + Ax> + Bx — 10
where 4 and B are integers.

Given that
* when f(x) is divided by (x — 1) the remainder is k&
* when f(x) is divided by (x + 1) the remainder is —10k

e k1is a constant

(a) show that

114 +9B =283
3)
Given also that (3x — 2) is a factor of f(x),
(b) find the value of 4 and the value of B.
3)
(c) Hence find the quadratic expression g(x) such that
f(x) = (Bx-2)g(x)
(2)

(3)use 2| peMAINDER THEORENM

W _£0x) ﬂuoamm
(%-1)

an  £(k) = remaindir

o if £(x) - kK +en L(1)=1k
(x-1)

"
|
O

.
[ ] - - -

(1)

- subshwe 2=4 , 2= -1 jno £(x) 3

{(j)'—'-.%(j);-t- ﬁ(j\"-&ﬁlj) -10 = Kk
3 + A+ B8 =10 K
A «+ A =3 =1 )

St

£(-)= 3(-!)3-\' AC-1)*a R(-)-10 = -\Ok
E - -|3 = -lok <:>

.
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Question 5 continued

SoLve  SIMULTANEOUSLY 3 4 ger rid of k)

[A+B-F clkk])x-\0
R-B-13=-loK

-\0f -lop, +10 = -0k
A-B=13=-l0K

— .
~-loA-W0B+7F0 = A-0-13

R + 18 = 3 N

(b) Set +e facror e q.ual o ew :

so;_‘f(.z-.)i-;o ISEATSS

. SWOSKHtute 2= ’-/a. nto £(x) s

37+ A (30 o(3) e =

-L*_n+_&-|o=o A
Q R i

(ap + 6B = 82) x2
(lln-s‘\B = 83 )x2

@n.n-»;s'ﬁ =240 4 +62= 82
21P +1312 =166 4(-2)+68 = 82
-loA = 80 ~3L 2GR =82
2 =19
A=-¢
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Question 5 continued

(&) F(3) = (3%2-2)(900))

Use algebrawe division 4o foctorise 2

3%-2 |32? -2x2+19%-10

MIMQL! 31'3 > gics* .‘.eem e‘! q“e“
x:.
3%-2 |Fy? —Qx+ 142 =10
k_L/

(2) Muinply outr and write under
/7'\2'.

0 3%=2 |32 ~8%%4+14%-10

x> - 2%

x?
3%=2 393 —Qxt+ 192 -10
-(3x® 22"\ |
-ba® +\92

[\ W
2%

3x-2 31_3 -8x24 |Q%2 -10

-(3%9 + 12

_59‘1 +1q 9

(1) Divide first -Ierm of dividand by Ffirst tr:
e

(?) Subtvact +hen bring down next termn 2
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Question 5 continued

(S) Mutiply out and write under ¢

4 ‘ 2t -2

% -2 3 - 2 -

-(337-:3 + g:’-‘; 12 =10
.-6 2L+ €L
-ox? -w:\‘x

(@) Surtract then bring down next tern 2

(3) Divide. First tem of expresSion by first derpn

xt—-2%

3%x-2 (353 —8x24 132 -10

(323 +21x?)

)
-6 2 <+ N
o™ +2%)£

(/11 s A4S -0

of diviser L _IS X = § —» pexyutermuof quatien:

o Nl Z )
“@m-1 X" =2% S
Sx-2 | 353 -8x24|1Q%2~-10
T (33 +1x?) T
— ~foc: +\qy

o -he* +4q%) @000

JF IVE A RN DN S% -0

(@) Mulkiply ouwr and write under e

] ‘ 2xrt—-22x+ S
x=2 aad —2x2 -
-(337‘-;_3-&%:’3 txe
~oxt +\q
“(-02* +42%)
IS2% - 10
I -10 (Total 8 marks)
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Question§ continued

(1) Subtract
_ xt-2x+ &
3x-2 | 3x3 -8x24 192 ~-10
(323 +1x?)

"[-6%—\3*”*4”1)
IS - 10
| -

0
So: ££l)= (32 -2 )lx‘--?_g-\-S‘)

-

(Total 7 marks)
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6. VA

pad
Ll
R(-7,-26)

0(15, -30)

<V

Figure 1

The points P(23, 14), O(15, -30) and R(-7, —26) lie on the circle C, as shown in Figure 1.
(a) Show that angle POR = 90°

2
(b) Hence, or otherwise, find
(1) the centre of C,
(i1) the radius of C.
3)

Given that the point S lies on C such that the distance OS is greatest,

(c) find an equation of the tangent to C at S, giving your answer in the form ax+ by +¢=0,
where a, b and c are integers to be found.

3)
(@) If <PQR =90°, #un PO and QR
Siowld be  perpendicular.

M. = 14430 - 44 _
P& 3¢ g 2

m = =30+426 - -4 _ -2
Q2 543 22 I

A S

SO oy are inverse reciprocals , han@
#ey are perpendicular.

™M X ™M

18
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Question 6 continued

%'-avw\-ku‘ way -

® 4LPQR is 40° 4en PAR Should be a
righk - anglad {rigvgle.  with  hypotenuse PR

PQ* + QR?* = PR  (pythagoras theorem)

diston@ formula :* d = J(%,-X,)*+(y,-Y,)?

(PR)* = (23-19)% & (14-(-20))

= g% 4+44™ = 2000

(Y = (5-CH) s+ (<20 -62)) "
= 2192 4+ 4 = Soo

(PR)* = (23-(-3) "4 (14-(-26))"
= 202 +407% = 1500

loog + SO0 = ?.Soou whith IS {vue |,
So APQR 1S 3 right-Jraled triowale, and
X PQR. is 90°. ™ 5

(b)(i) Sine POR = 40° 8cording to circle
faorems, \ine PR must be $hwe diameter
the circe. Tharefore, Mo coordinates
of e cewlre are e  midpoiwt

nu'dpoinl- =(zl*"t 5 ':h"‘".'h.)
2

B
mdpoint o = (23:(-4) 14 ;t-'zs\)
= ( 3, -6)

so Cawve =(%,-6)

acom R 0 O O Turn over
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Question 6 continued blank
(ii) radips = distance
p N

={(23- - s (14-(26))"

v = = 2§
y R

() QS 1S Qreates} when it is a digmelen.

coordinates S 3

from € 0o @ : 2= (Is-2)=3
y = (-30-(-6))=-24

fom C +p S ; Subtract 3 fom %
add 24 +o y

=((8-=+) ,(-44-2.4)) @ |
= (1,18) - @ |

S0 : m_ . = 1B8-(6) - _24
radius 1-% =
- -\ -
Merodius

o ©

1§ = (Y +C —» c= 41§
24

Ci_. asked for Lform Ax «+ by+C =0 ¢
20
R T 0 A o
P 6 6 6 4 6 A 0 2 0 3 6
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Question 6 continued

vz 3 428 x 14
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve, for —-90° < x < 90°, the equation
3sin(2x — 15°) = cos (2x — 15°)

giving your answers to one decimal place.

(C))

(i1) Solve, for 0 < 6 < 2z, the equation
4sin’ 0+ 8cos =3

giving your answers to 3 significant figures.

C))
(i) 3sin(2x-15°)= cos(2x -IS °

3cos(22-1S°) 3cCos (23 -1S°)
m(2x-15° 1 > SO
. coS(2%-\S°) X (o560
<o) =~ !
— tanl(22x-15°) =

3

range  2(~q90%)-15 £2x-15€2(90%) -5
~19§ £ 2x2-15 < 1685

[:Z,x. 15 %)= tan'(Vs)

2x-1s°) = 13.43°

ON UNIT CIRCLE ¢

SO:
o g (2 -19)= 13.43
/ ) (22 -15")= 18.43-1%0
\'B'A‘b C°Lo - "‘6‘-5.1‘

360°

for tan @

Leave
blank
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Question 7 continued

22-1$° = 18.43 , -16l.§

Leave
blank

+ S +\< +|S
1x = 33.43, -146.S7

y 2

p R
Xz \p-3°,-73.3° (14d.p)

(i) 4cin™0 + Bcosoe =3

Use identity : » SM*@ +cos?@ = 1

Weint® = 1- 0520

4¢0820 -850 -1 =0

08O = —bt Ivis4ac

22

= =(-8)%1(-8)* - 44D

2L14)

"

o0
i+
[
D
+
¢

J
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Question 7 continued

coso = ‘\-429 , 0L 8 <2N

g = (ﬂi-‘

=48\

2 |

= 1639

ON UNIT (1RCLE ¢

J,
o]

—7t

0= .84

2N -1.6%39

\-684) cos§ 0

4.594

~
k

: ¥} )

val
Cor cose

31‘,‘1

B = 1L.69 ’.4-5“\ (3 s.{.)
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Question 7 continued

Q7

(Total 8 marks)
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8. A metal post is repeatedly hit in order to drive it into the ground.

Given that
u| » on the 1st hit, the post is driven 100 mm into the ground
u-'. * on the 2nd hit, the post is driven an additional 98 mm into the ground
v | 3 ° on the 3rd hit, the post is driven an additional 96 mm into the ground
+ the additional distances the post travels on each subsequent hit form an

arithmetic sequence

(a) show that the post is driven an additional 62 mm into the ground with the 20th hit.

. 1
Parkal sum wph U, @
(b) Find the total distance that the post has been driven into the ground after 20 hits.
(2)

Given that for each subsequent hit after the 20th hit

» the additional distances the post travels form a geometric sequence with
common ratio

* on the 22nd hit, the post is driven an additional 60 mm into the ground

(c) find the value of r, giving your answer to 3 decimal places.

PARR Sum wp to Wy *

After a total of N hits, the post will have been driven more than 3 m into the ground.

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

C))

(g

-

100 mm Qg mm Q bwmwn

A A
oAz -2 a=-2

U, = A+ d(n=1)

- - - 2

|b) Use partial Sum formula :

Spn= " (23« d(n-1)
2. ),

= 20

20 2
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Question 8 continued

C \ (d)) new
_series, we iesr U,, n e aAvithmeric
e n ome\r 1

GO0 = 62.!'1
2 =] 60O — = 0.9QR27F38...
4 62 s0.984 (2 s,g.)

(d) Use partal Sum formula ¢
iry 4o use exact

N 2
S = (1-r calculavwe vawe !
(1-r) = 10
d02

keep mm mind Hary o

14 -

(Dmnce, 3, ™ Mo  sum for e Jeomatvic
net

c.au:o.lah'% u, = r 2«1\

- F....

= 24430 ( found uSing

exact valug of r)
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Question 8 continued

 4)
e - . | ‘i':l ':’ :’l
vn - 1 - o’q%3= oo

. Nn LY
(21930 (1-0.98233...) 1280 »0.01626 ...
0.01626... 7

n
. 2]9%0 (1-0.9833...) > 22.440S...
24930

/n\

1-0.9833... > 0.26%1....

n R
(-0.9833.. > - 0.6320%...) x ~1
) ¥
N
C)- “‘i; abzl 0.0 "::: ‘) . gb :!l::-"“=’ oo

emember : reverse ihe inn.g,ua\ihg when

-
multiplying/dividing by a neqative numbecr !

SR
aq 203...

"‘°5 0.9%%%... £ lo30.6320‘=l...

n S \o§ 0.6320%. ..

| 23...

\o
1% m;&aﬁve.
reverSe +Hae
inqualily a9ain.

_ n >24.43
rg\_n_u.d_ol‘b 9 N =2§.

= 4%
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Figure 2

Figure 2 shows
« the curve C with equation y =x —x°

+ the line / with equation y = mx, where m is a constant and 0 <m < 1
The line and the curve intersect at the origin O and at the point P.

(a) Find, in terms of m, the coordinates of P.

The region R, shown shaded in Figure 2, is bounded by C and /.

(b) Show that the area of R, is

(1—m)’
6

The region R, also shown shaded in Figure 2, is bounded by C, the x-axis and /.

Given that the area of R, is equal to the area of R,

(c) find the exact value of m.

2

)

(&)

y s m(_1-m)
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Question 9 continued
(b) an_«\ = Bynder ¢ = Aundu ¢

(- (e

:Ix-z‘ dx - | mx dx
0 °
ReMeMBER !
n ne\
Ikdx b
N+
- l=vw
s [x_t - £3] —[sz]
2 3 " 2 o
= (=)t (1-m)%a mi-mdtez
2x% 3x2 %3
+are
2 3(v-m)t 21 -mY3  3m(V-m)E 3-m\t
® 6 A =*as
=3(l-m)*(q4-m) -2(-m)? Commen
6 factor.
= 3(1-m)3-2(¢1-m)3
6
= .L“'“‘s
e

(c) +otal shadad ave3y s bounded by “he +wo
reots of C .
ys - =0
x(1-x) =0

roots$ ° =0 and 2% =1

|
so +R, =j' x-2* dx
1]
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10. (i) Prove by counter example that the statement
“if p is a prime number then 2p + 1 is also a prime number”

1S not true.

(1)
(i1) Use proof by exhaustion to prove that if # is an integer then
Sn*+n+12
is always even.
“4)

() vy vawes of p unkl 2p4\ s
not pt"\M )

2(3)Y 4\ = 1S = 3(S)
o wet prime. !
(Y ¥ n & een, pnz 9K
W n IS oda, n=2k+)

Sntan+ 2

2
even $ S(2k)* 2+ \L
= 20k *+ 2k + 12

2(10%k + k +6) —» ‘3;_“-‘;‘{5'
u *

k §
odd: S(2we+\) +2k £+ +12
= (4™ + 4K+ ) +2le+| * 1L
= 201* 4+ 20k +S L+ LAl 12
200 +221k + 18
2010k + hw +43) —>» always
aven |

both are even S0 SnTa+n +12 musth

be even for al infegers n
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