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For this paper you must have:

e the blue AQA booklet of formulae and statistical tables.
You may use a graphics calculator.

Instructions

» Use black ink or black ball-point pen. Pencil should only be used for drawing.

Fill in the boxes at the top of this page.

Answer all questions.

Write the question part reference (eg (a), (b)(i) etc) in the left-hand margin.

You must answer each question in the space provided for that question. If you require extra space,
use an AQA supplementary answer book; do not use the space provided for a different question.

e Do not write outside the box around each page.

e Show all necessary working; otherwise marks for method may be lost.

e Do all rough work in this book. Cross through any work that you do not want to be marked.

Information
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 75.

Advice
e Unless stated otherwise, you may quote formulae, without proof, from the booklet.
e You do not necessarily need to use all the space provided.
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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Express 19x¥3 in the form 4 4 B
PSS T 203 —an) 1 +2x ' 3—4x

19x -3
(14 2x)(3 —4x)

(b) (i) Find the binomial expansion of

(i) State the range of values of x for which this expansion is valid.

up to and including the term in x2.

[3 marks] |

[7 marks] |

[1 mark]

“owr | Answer space for question 1

REFERENCE

)| 14X -3 = A(3I-4x) + B(]+1x)

- Ye = ja(h)-3 = &(1+20%))

S_')/é -3 = I'O/ég

Sho =g

£ = U 0f &-5

XL o 19(-72) -3 - A (34 (1)

-!"I/L ) 3 ; SA

Y« €A

A= -% oe-2.%

[9 - % = - 2-% + Q—S_ﬁ

[1472¢) (3-4x) (1+1x) (3-4x)
: - S + 1

2(1+41%) 2(3-4x)

N
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QUESTION Answer
E

space for question 1

[1+47%)7" # f(_ (3-4x)"

Dl -3
VA

3 (“71) = §_ U+ (-1)(1x) F (-1~ z)(u)%

v &

o~

- -S(/ -z:t+4c>c)

l

A () = A /3) ‘// AN
2\ / \ 3

/

L

= 2 [ f(-/)/'i'/:ﬂ+(“f)(‘2)['“/3')1)
3 =5 ]

2

[
= 2 /1 s ix + Yax?)
"I

S/ it hxt) 4 2 /1 4 Yax +"Mx‘>
=1 7 RN 7

S 4+ SX -Jox'" 4+ X+ I1x + & x*©
2

2 S

)+ Ix -2t

IS

—

)| valid_jor 1]

0 [“3x ] < |

fr ] &g Jx | ¢ 4

"/L <7C<'/L

I——

L
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2 By forming and solving a suitable quadratic equation, find the solutions of the equation

l 3cos20 —5cos0+2=0
i in the interval 0° < 6 < 360°, giving your answers to the nearest 0.1°.
i

[5 marks]
Z‘:{%’; Answer space for question 2
2)|  Z00s26 -Scoyh # 2 =0 0<8CE60 .
| L/leé:ZCaJ"é -717 |
3 (26040 -1) S b +2:0 |
£(p1t0 - -Seiph +2:=0 B
6cos 9 -Seps H -1 =0
(6coid +1 )b -1) =0
Lcosh #1 =0 o _cpsd -1 0
Qi b = "1 s b =1
0=91 S940¢... , " b - o’_qﬂo}cy)
260-40%9. .. 3':1:!56/'
9
f\ A
P €0 -4
e,
T/ c
120
H=99-¢°  260-%" (nearest 0-1°)
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C

aueston | Answer space for question 2

REFERENCE

i
|

05

Turn over p

PB/Jun16/MPC4


https://mymathscloud.com

E 3 (a) Express 3—"%31_%—6& in the form Ax + B —I—gc;—g. .
| (b)  Show that ﬁ%@c—z dx = p +¢In3, where p and ¢ are rational numbers.
| [4 marks]
l;‘:ﬁéﬂ Answer space for question 3
| P
Enﬂ ;;;—/Zx;~éxl — (-3x+2)
| 2% -3 2x-3l-6xt +3x 43
| T -0x" r9x |
O + Lx +3
T hkx -4
o0+
346X = -3x+1 +_ 4
Ix -3 2X=3

A-=-3 k=2, c*1

W) ¢ -xx+2 + T dx

Jz 2X-3
[-3x" +2x + 2 Ia (2x-3)]" |
L 2z L JE
/-32(8" + 2(¢) 4 L (u)9) - [-30)" 4 2(3%1//\(2(3)9
7 Z

L
ﬂ#liﬁi/n‘f) -/—l§ +_”.L/f\3)
U Z /N 7

61 +1 a3 -4 n %

i 3 13 2
| i, 4
: . E_;’l_ + _I_}E a3 —%/!\K - -T i {n 3

Z

———
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€

i -
o | Answer space for question 3

REFERENCE

L Tum over >
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4 The mass of radioactive atoms in a substance can be modelled by the equation
|
: where m, grams is the initial mass, m grams is the mass after ¢ days and k is a

constant. The value of k differs from one substance to another. :
| (a) (i) A sample of radioactive iodine reduced in mass from 24 grams to 12 grams in 8 days. |
1
‘ Show that the value of the constant & for this substance is 0.917004, correct to six
; decimal places. 1
| . [1 mark]}
(i) A similar sample of radioactive iodine reduced in mass to 1 gram after 60 days. |
‘ Calculate the initial mass of this sample, giving your answer to the nearest gram. 1
| [2 marks]
| (b) The half-life of a radioactive substance is the time it takes for a mass of m, to reduce |
’ to a mass of %m{}.
, A sample of radioactive vanadium reduced in mass from exactly 10 grams to
§ 8.106 grams in 100 days.
? Find the half-life of radioactive vanadium, giving your answer to the nearest day.
, [4 marks]
e | Answer space for question 4
| REFERENCE
|
| . b
; lfm) M - Ma K y
| Mot L, M=[2, r=8
' £

17 = 2% X£
| A s k°
— 1 i , -
| E=% = 0-9170040. — =0p-9100% (6dp)
| o =
| ] ¢ _ (0
i)) M = Mp X 0“?004" M"I, t =
| ¢0
ol f M X0-11700% i
I N = J¥l-0198477

60 . 1

| 0 -11300k =18l q (newrest q) |
‘ ‘:_—-—J = {

|

-
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@

9

]' e | Answer space for question 4
rREFERENCE
|
! ) ¢ B} 5
l_L) M : Mok Mo =10, M=8 /ol
| B lot = jox k'’
| E - "’”\J! Y = 0.997902%3

lo

J
i

M=8, Me¢l0,  F:=0-99190273

|
!
|

S:10x0-997%023 ¢

;
|
1
l
‘

0:-S:= 0-9937023 ¢

/QDQQS = (’/ﬂj 7177023
&5 /ﬂjO'K

foq 0-9171023.

£ = 330-08529¢%.
£

= $30dags  Cnearet da)
—_— J g7

—

i
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(a) (i)

| (ii)

(b) (i)

(ii)

: 3 . 1
It is given that sin4 = \/T_ and sinB = E where the angles 4 and B are both
acute.
Show that the exact value of cos B = —.

. V5
[1 mark]
: 4

Hence show that the exact value of sin 2B is e

[2 marks] [
Show that the exact value of sin(4 — B) can be written as p(5 — V5), where pis a
rational number.

[4 marks]

Find the exact value of cos(4 — B) in the form r + sv/5, where r and s are rational
numbers.

[3 marks]
“57°"[ Answer space for question 5
= /
<) = X JIRY -1 }oé’ mK tioff = |
ai) h € ¥ = & { [\ i€ =
X (z) : ( ((5) |
@18 5 (w ) f L teiB*
s ] C rte s
1) | sin 2€ < 29n K £ i e gt e

2/ 1N/ 2\

Jv /(<)

c k& [:Nr‘t’?)
8

10
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W

g “%" | Answer space for question 5
) @Jﬂ’\[/'/‘—@?\‘ E 1) =%
T3 v 9
AN Y S Sy L Sy S
L \(i ' 3 \rg_
Sin [/i ’KV) = nfAw Rk - CoiAiin R |
WATAVERNRYA R VAR
U os) 3R]
2Js - 2 2§53 -2 x z2(3
s (K TJ3 ZJ3
= ¢(5)-¢J3
9(%)
= 20 -(JS : §(<-$3)
3 4S
2 (5-JX)
0= /1% i
(oS (A -&) = CosAcosk + JNAInK
WAAVERWYAAYER
V=] TN
: & + JS ki §g x 2fx
Us 13 Ifs EATS |
= )2J< + 3(5) - 125 + 1%
9(%) LS
b S+ 1 e L+ i s
/S S 3 s
r=/3, £%s |
Turnoverb|
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G The line /; passes through the point 4(0, 6, 9) and the point B(4, —6, —11).
-1 3
The line /, has equation r=| 5|+ 4| —5].
= 1
(a) The acute angle between the lines /, and /, is 0.

Find the value of cos 0 as a fraction in its lowest terms. i

[5 marks] |
| (b) Show-that the lines /, and [, intersect and find the coordinates of the point of
, intersection. '
[5 marks]
i
! (c) The points C and D lie on line [, such that ACBD is a parallelogram. I
’ |
! A !
i |
/i
The length of 4B is three times the length of CD.
Find the coordinates of the points C and D.
| ’ [5 marks]

"o | Answer space for question 6

REFERENCE|

() oz [0\ = /4 L‘\/_3\

) y

a.b kX3 +-/2Xx-S+-70x]
e = )2 +60 -70 * @

la | ‘JMj%(-/L)L+K-M)L AR
[l = J(3) #-S) 4 () - 3
| Jal/d] e &S xGs < Geo)

_ (o) H = a.b = §i /3
; Jalld] /O L%

W

"

PB/Jun16/MPC4


https://mymathscloud.com

13
l;ﬂ:gé,f:g Answer space for question 6
ARWELNYYA
B /0 + u /% /) ¢ L/%
e, TG/ S ()
O+ by = -1 23 @
b - lem = S-S @
T 2oy - -2+2 @
wing Qard @ = by - 3L = - Ofx3)
—/le +SL -1 @&
lim - 94 -3
174*?(!):’(
2 2
chock in@® — 9 -20(Y) -2+
9 -1/0 -2+ v
onkeieck
when A=l = [N 4 1/2\
k‘SL/ (’15/
- /2\ : (2,0, -t)
[ @]
1/
chetd,  whin pmce — /?\ 4 ’/?—/L‘.‘ \ /7’\
o) Be) (8]

|
L
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ot | Answer space for question 6
E

)

g AR (1) = [4* 410710 - 455 oe Iseo

long/h €O (1) = L [s¢0 ek & (3%
K K

midpoint of D 3 (2.0, -1) [~)

/Mj/ﬁ s W %\ﬁ—;—

/-1 +34\ /2
) L5 584 ’ -t

CA = J(1434-0)"+ (s-54 Y+ (244 41)

2. = - ;YT _ i T
-—f\r& \!l—( AV 2 LR W A o (—] +LY

LAY

-z-ﬁs =\F! “JBA +9L T+ 1S+SO0L+1SKA 4 (-24 +4°

——

L (i - [es4*- 704 +33 ()

o

SSA® -702 +35 = 140
%

RISAY - €30 L +31S = 140

TSAT €0 4 s =0 (315)

9Lt -]3K +¢ =0

(21X -1 )(3« IS):—O

L=7z K%k

b K =737 - ke K3

c-(0,'= -Sh) | D/, s, - Y3)

,-__———--\__—__—,;

L
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156

QUESTION
PART
REFERENCE

Answer space for question 6

e
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(a)

- (b)

A curve C is defined by the parametric equations

d
Find the exact value of a;y at the point on C where t = %

[5 marks] |
|
4 _ a2-6t " e |
Show that x = can be rearranged into the form &' — ——
2/(1 —x) |
[2 marks] |
Hence find the Cartesian equation of C, giving your answer in the form |
& .‘[
Y= l
F(x)[1 = In(f (x))] |
[2 marks]

|
QUESTION

REFERENCE

»er | Answer space for question 7

W_\Tg__%‘ﬁh“u i
i f

,!?c\) X 4

_e :
4 3¢ |
-6k

7 |-

_c_{; = dy x W.la _—
— ] dx A dx o |
; = The® oo™ X z |
; S T
ke )
| e qLre | o N
? L//L/’/) ) Z/f_‘_____%____i 2 [K(z/x) ﬂg [‘:]—f')? e’ﬁiﬁ))_ﬁ .
| b 9(R)et L
| 126t -e") = 1, _HI
—_— et . I ———

M

PBfJun16/MPC4

EEmTETEr


https://mymathscloud.com

17
aueson | Answer space for question 7
1-6#
M| o = & - ¢
& _ .
- (
by = 4 - ¢
vy 4x
e xe-t b -4x
e" = b -kx
et
e - ¢ ()
| b - X
| e® - [
d % 4x
er - e =z 2 [dJ r.f?)
\ﬁ\[g—jc ZJ(-}-X)
_ T4 1 1{ , ] ;
¢) 3‘6 (e = @ { IHine -M/ 3 \
3t | J0) \ i)/
IF = /ne ‘[ﬂz\l[l-)c)
e
LN T2 }zw;—m.iaog\
J o —— =
| -2 112 |
'3
(txd(1-x) (f-//aZ.SU-x) )
Lhn [1x] - 25 01-x)

t B -
L Tum over’>
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3
8 It is given that 0 = tan™" (;) .

3
(a) By writing 0 = tan™’ (—2{) as 2tan (@ = 3x, use implicit differentiation to show that

e B wheré k is an intege 3
dx 4+ 9x2’ ger. |

[3 marks]

(b) Hence_solve the differential equation
2, dy
9y(4 + 9x°) — = cosec 3y

& |
given that x =0 when y = ;—E Give your answer in the form g(y) = h(x). l
[7 marks] |

e | Answer space for question 8

REFERENCE

ga) : /Ix)

ltan & = Sx

246020 dp = 3 / /\

dx ) X"/’”5 I
do_= =3 )
Jx 2sect b L e g=_‘_. e
l (0P ﬁ‘*
ds =3 é s B Jetixm
dx g [+ o2
- ;]JCLV) : 4“():1(
2 (419) L b )
dé - 4 |
dx ¢ #qx®
s

L
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| Answer space for question 8

PART
REFERENCE

B 9y [4 'f‘hil) dy = @jec 3y
) — W
ax
(M4 dy = (1 dx
J (oot 3y = J 4"

i 4 _dx
) L4t

(U4 613y 4, =
7 P S

‘ & L tan 3 ¢
j Uy 4in 3y 4 - an (/L>
u:

‘Lj dv :J"”?ﬂ J
a9 %

|

—— |

-3 Tady = L ka3 4
=4 ¢ "2/

: = L 3XN 4C
Loily by = o bun \/L>

“la il 4 fin 3y Lo [3XN
7Y 7 4 S

ATy ~Jy@idy =L fan' [\ dc
JiA :(J JCGJ - (a,)

X0, than y= 73 _ |
50 (307)) -3 () 03 37 T0).5 L han (o) 4
\ - L~ o &
N - TeiT = C
O + m =C
50, 4in T =T iTy * L jaa /3 4
0, _I/IZB Iduij ém((f}
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ausston | Answer space for question 8

PART
REFERENCE

END OF QUESTIONS
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