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} Answer all questions.
|

;
|
!
|
Answer each question in the space provided for that question. ’
|
|

19x — 3 , A B
in the form +

E .
Te) Eeress G —a) 1+2x  3—4x

l
[3 marks] ‘
' ‘L

19x — 3

(b) (i) Find the binomial expansion of 1+ 2903 —ax)

|
up to and including the term in x2. |
[7 marks] |

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

QUESTION

=er | Answer space for question 1

REFERENCE

)l 19X -3 = A(3-4x) + B(]+1x)

7

1]

X=% — 19(%)-3 = g( 1+ 2(%))
Yo -3 - %4
€3/, =198, &
£ = q/t 0f &-8

| X=Vt o 19(-72) -2 = A(3-4(-1))
| -f"l/?t ) 3 ) SA

Y« €A

A= -% oe-2.%

9 -2 = - 2S5+ kS .

[1472¢0) (3~ k) (1+1x) (3-4x) |

|
i = - S + 1 ‘
TL 21 i) 2(3~4x) |
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v | Answer

space for question 1

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

Dl -3
VA

3 (”71) = § U+ (-1)(1x) F (-1~ z)(u)j?—

A Ll e {

z(ito) 7(}) (/ .‘;x)
2 [ -0 ) COCYER)T)
2 7 5

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

S+ SX -Jox" + X 4+ 1x + & x°©
2

2 S

)+ Ix -2t

IS

—

)| valid_jor 1]

0 [“3x ] < |

fr ] &g Jx | ¢ 4

"/L (x e

e~
e

L
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|
|

3cos20 —5cos0+2=0

i 2 By forming and solving a suitable quadratic equation, find the solutions of the equation
\
\
\
| |
in the interval 0° < 0 < 360°, giving your answers to the nearest 0.1°. b
| |
|

[5 marks]‘

|

L‘:{iﬁ’; Answer space for question 2 i
2)| Zs26 - Scoyh # 1 =0 0<8Cz60

/
!Cm 14 = 203" 4 -7]

3 (2000%0-1) -Scws b +2:0 |

£(0y'8 -3 -Sepup +2:=0
601 8 -Seps H -1 =0
(6cosd +1 )b -1) =0

Leosh 41 =0 o cp1d -1 =0
rol B ® e o1 b = |
0=91 $9406.. . , " b= 0 —fouk y)
240 4089, [ eyt
q

J'\\\ | A

¥0-4 )
§0 - 160
/ ¢

110 '1

-4
a9
q

T

0=91-C"  160-%" (ngaest 0-1°)

.
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aueston | Answer space for question 2

REFERENCE

i
|

05
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| 2
l 34 13x — 6x~ . C
i 3 (a) Express — 3 " the form Ax + B +ﬁ.
| [4 marks];
| 6 62
; (b) Show that L %x_ dx = p +¢qIn3, where p and g are rational numbers.
| - [4 marks] |
|
;‘:ﬁﬁ’; Answer space for question 3
i g
o & . / N |
_Sa T+ 13X -¢x — (- SX +2) |
| gok=3 21-3(—éx1+/11+3 |
| T (x99 |
| O + kx +3
kx -¢
0(+9)
T
343X -6xX = -3x+l +_4

2x - 3 xX-3
g=-8 g2, €=

W) (¢ -3x+2 + 9 dx

Jz 2X-3
[-3x" +2x + 2 Ia (2x-3)]" |
L 2z L ,’z
/-3(8" + 2(s) 4 ‘Z_ In (za,)-?)) - [-303)" 4 2537*1/4(2(3)9
7 Z

L
1 :
| ﬂlfz f f’..//\‘f\) -/—I§ 'f‘i//\Z)
! \_ y / 2 7

61 +2 /3" - nZ

1

| Z . z

| ¢ /% 9 s = a

i i ‘_?- t ‘—2://13 "—2’//\3 = -5 ¥ Z///I 3

———

il Tt
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i REFERENCE
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(b

The mass of radioactive atoms in a substance can be modelled by the equation
m = mokt

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. i

(a) (i) A sample of radioactive iodine reduced in mass from 24 grams to 12 grams in 8 days. |

Show that the value of the constant & for this substance is 0.917004, correct to six ‘
decimal places. |

: [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. ‘
[2 marks]

) The half-life of a radioactive substance is the time it takes for a mass of m, to reduce |
to a mass of %mﬂ.

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].
l;:ﬁg; Answer space for question 4
; lt-ﬂ‘l) M- M, I'C& _
| Mg = 2k, Mm=[2, F= 8
| 17 = 2k X4£°F
S
1 "L ) .
| F et = 0-9170040. — = 0-Uro0k (Ldp)
' = ¢ N
i) M =My x 0-9171004 m=1, t=60
J )
/Mo X0 -TlT00F
oMy e = /80198477 i
oL 01300k = 1819 (nearest q) .

!
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|'°“§j,;;°~ Answer space for question 4 ]
l‘_L) M= Mokt Mo =10, ™M=Z- (0L = (00 ![
| g-lot = jo x £'"° [
| £ = °[gior = 0.9979023
Vo |
| M8, M,210  }=0-9919023 |
|
S$:10x0-9999023 ¢ |
0:S = 0-7937023 * |
[0g 0-S = € log 01779023
= /aj 0-%
log 0-7171023
(= 330-088529:¢%.

€ = 330 duys  (aearert d“‘j) |
|
|
| ‘
| |

|

|
| |
;
Turn over p
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5 It is given that sin4 = e and sinB = ﬁ where the angles 4 and B are both
acute.
a) (i) Show that the exact value of cos B = —.
(a) (i) _ NG
[1 mark]
" . .4
(i) Hence show that the exact value of sin2B is re

[2 marks] [

(b) (i) Show that the exact value of sin(4 — B) can be written as p(5—+/5), where pis a
rational number.

[4 marks]
(ii) Find the exact value of cos(4 — B) in the form r + sv/5, where r and s are rational
numbers.
[3 marks]
R‘;‘Ei{f; Answer space for question 5
| | /
<) | RE: x < JURY - }oé’ m@ rafR =
ai) h (@ ¥ = & { /\ + o€ = (
| X (2) . ( (s
- @82 (o) | L g2
_7 _\[&- { IR Y5 |
i) | sin 2€ =2 € £ 1 s €Tk -2

o/ N/ o
v /)

- _Z"_ [4fr'f:1) _ |
™

AL
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W cosd = J1-(8)y - [[-= - J4g = A3
\ 5/ N 9 .
VAN RN Y L Y
L \(ﬁ 3 \rg_
SN [/] ’K) = JnAwi R - ColAlit R |
WA VERNYARYAR
U os) 3R]
2Js - 2 Z2fs -2 x 23
70 IJSs Js ZJ3
= ¢(5)-¢J3
9LY)
= %0 -6J5 = 6(s-3)
3 4S
2 (5-JX)
PRAVAL 'S
i) Co3(A-B) = oy A coif + snpink
WAAVERWTAIAV R
(&) T3/
= &, J¥ e f x 2fx
Us 13 Ifs EATS |
= )2J< + 3(5) - 12Js + 1%
9(%) LS
b s+ 1 g L4 SN
IS it 3 s
r=/3, 5%
Turnoverb|
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6 The line /; passes through the point A(0, 6, 9) and the point B(4, —6, —11). |
-1 3 |

The line /, has equation r=| 5|+ 41| -5/ f

-2 1 f

|

(a) The acute angle between the lines [y and [, is 0.

Find the value of cos 6 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] |
! |
| (c) The points C and D lie on line [, such that ACBD is a parallelogram. ’
|
4 |
?
| |
/i
| \
}' The length of 4B is three times the length of CD.
|
i Find the coordinates of the points C and D.
| ’ [5 marks]

"o | Answer space for question 6 !
| REFERENCE |
f

fa)| _a = [e-0\ = /4 £‘(3\

) y

ol oah EX3 4+ x-S+ -1ox]
o # 14 +£0 ~]8 @

| dal = [y i ey - {35
i = J(3) r-) e () - 3%
| Jalibl 43S X FE (40

B (os A = a.b = £L = IR
_ alld] ko KN

mim
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ZO -mov| Answer space for question 6
/! = {5
B /0 + u /% AN Y VEL
| ¢ =TT < =<
la/ Ui < [
Y -+ 34« @
/
6 - (2p VARG
T 2oy - -2+2 @
UJ)}af} O aud @& — AIM - 3K = - @[XS)
‘/’ZIM 'f’SZ:_| @
" 2 - 94 -3
«x
- 4L - 4
174*?(!):’(
< 2
IM“='/L
chock in@® — 9 -20( %) -2+ |
9-/0 = -1+ v~
Cyonkerseck
when A=l = [- 1\ 4 1/3)
= (s/
-..L ]'
< /2 (2,0, -t)
(o)
.

|
L

Turn over p
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ot | Answer space for question 6
E

)

g A€ (L) = |4 413420 = 435 oe Isie

lonath €O (1) = L [v¢0 ek 4 (3
3 3

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

/Mj/ﬁ s W %j{\-

/1434 /2
) L5 %8 ) 1)

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

2 = - F N2 I T g B
._ffz‘s \!l—(gf?/? 4—(5-5‘/‘).’;&/—!1‘{}

I

é-—ﬁ-s =\J)’01 “IBA 49K T+ 2SSO+ 1A 4 (-2 445

——

—13”“\“ =fz§,<L~70< + 3§ (‘)

F

SSA® -702 +35 = 140
%

RISAY - €30 L +31S = 140

TSAT €0 4 s =0 (315)

9Lt -]3K +¢ =0

(IK.—I)(KA'S)jO

L=7z K%k

b K =737 - ke K3

C__(OIIO/XI,S/I) I D"»/-é—,’“h)”/z)

/——__——-—_-\__—__—’"

L
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} 7 A curve C is defined by the parametric equations |
|
’ 261 3t f
l 4—e e '
= ==y ##E] ‘
| * T 7 |
| |
f . dy . 2 ,‘
| (a) Find the exact value of & at the point on C where t = 3 ;
I{ [5 marks] |
I |

T 4 _ 2—6t 3
| (b) Show that x = can be rearranged into the form e — —_— |
J' 2\/ (l == .?C) |
i [2 marks] |

|

; (c) Hence find the Cartesian equation of C, giving your answer in the form i
| : |
| p= ; |
| F)[1 = In(f(x))] |
[2 marks]
i E
| °"§§i’:& Answer space for question 7 |
| -~
| - L T e i
A x c 4 - Y= - |
4 3¢ |
“ z / 2.~ ( " i T+ J
X=] -+ g = |
[f. -.T ; |

RO

- Z(Zel'él)f L |
et —
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“s57>"| Answer space for question 7
M X = 4 - et
b i
bx : 4 - "
v g
e xe-t : h-4x
e = Lk -kx
et |
(Z“ {11 [J_-) ]
| b - X
| d 5 bx
e ¢ = (a) rtq)
Gl 230 ) '
) Y* ¢ {e”‘- e | e iaf ¢\
Y | N \eSom/
Ik = e -l
3“‘ 7\;;—_;(‘)“ L{i"!—}nzm

€

(x§x) (H-htSux )

whon J1x] * 2J (1-x)

L

Turn over b
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3
It is given that 0 = tan™" (_x) .

2 4
(a) By writing 6 = tan ! (321) as 2tan @ = 3x, use implicit differentiation to show that
|
@ = h_k— whe é ki inte i
i g L re k is an integer. |
[3 marks]
(b) Hence solve the differential equation
9y(4 + 9x?) e cosec 3y
& |
given that x =0 when y = ;—E— Give your answer in the form g(y) = h(x). l
[7 marks] |
R‘;ﬁ{f’; Answer space for question 8
: oy i
ga) : (
| twp-32 |
{ : |
a r2 :
| lhan 4 = SX / ;
! 210’6 44 = 3 1/ U\:)(Li I |
| dJx / M |
do_= < )
o ( |
1
Jx 25ec'd } Jee 4 :__.g 2
. (o] BT
L J4+a-
{
ds = 3 | ge d - J 4 4 ‘Z 2"
449x*
dx Z/“’Z") / R
[A
2 JJ@L‘Q = b +1x (
[ . |
2 (4 1) ’ - S—
0{& = C i
dx 4 +Ux
£z

i
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| Answer space for question 8

PART
REFERENCE

D 9y (4+9") dy = Qe 3y
J — g
dax
(T4 Lé.j = (1 dx
J ot 3y J 44"
r qf} £in Ij Aj :_L( é ‘ 1{?(_
) L4t
(QugnSudy, = 1 Frn'/Ix)+c
J J J ¢ ( L/
b
| Uy v cindg
= —J }
) du =19 "Jf?
/ G”}j % d',LCDJ Sy {
L o Y  J—
- Su@s 3y - (N—'S(_’oj Tady = L g /3x) 4
< J L ( L 2 d
‘IU\@JA L, [I(ﬂj_(LAA‘I - ”L}M(/I’(‘\ 4 C
J J i 6 U2 2
“la il 4 fin 3y Lo [3XN
. J J ¥4 (— 2/

N - Juwi3y =L fan " X\ 4c
JiA :(J JCDJ - (b>

T
X 20, ik y - 3

sin (3(75)) -3 (ﬂ/z)@;(/m,o) "L o) e |
NT -~ TCJT = C

O +# m=C

S0, yinQu =Ty @iTy =4 jaat[3) 4
) 'IJ/IZB ij Y ém[/(//

ﬁ ’ I ” ' Turn over b
1! |

PB/Jun16/MPC4

Do not write
outside the
box



l' Do not wri

outside th
20 box

uestion | Answer space for question 8 |

PART
REFERENCE

END OF QUESTIONS
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