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1. | Use the binomhal theorem to expand

i ending powers of x, up to and including the term in x?, fully simplifying each| tex
{
3 L
V@30 = (8-3x)°
Get the wpansion  from the formwa. booklet:
(0™ =4+ e QD o2, AN-DN2Y o5, Ronge of validiy 1x1<4
2! 3!

We Seethor the cxpontion in fovm (040 wenad & moripuiale ® gek (10"
1 . T
(8-3x)® = (93 (1-3x) 3
2
=‘r(1-38-x)‘ 3)
Substitute info the Form o,
T
23 .\T = . (%) i (%) -4 3
LCEFTALIERTCRE ¥ %,)+%a)( 2x) QU0 E ')
1
- e (-2 £\(. -
404 1'24"*“)(5—4"')*(91)( ’%:;) ..} MAY
=4-X'.4_x.-_4 ‘l;-c-.

“ 3¢
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Question 1 continued
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(Total for Question 1 is 5 marks)
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(a) We ate asked to do Partial Froctions
1 :_A .. B
(2x+3)(3x+2) |2x+% Inez

- I . .
Monpwiake this to gek common denominater

1 = A3x+2)¢Bl2x¢3)

(2xe3)3x41) (2x+3)(3x42)

Equate the numerotors and Substitute in values in order to get A, B and C.
1= A(3x+2)¢BL2xe3) B

choose values to Substitute in so that brackets become 0, t0 make yourlife easier!

0
x:-E 3 1= AG-FF2) ¢ Blacd +3)
-58 > e
1 ?Bé

0
x~-3 2 1:A0n-k + 24 8-+ 3)
=—2 =-?;
1 ZAQA M1

1 o 2 3 Al

<+

h (Zlf&“%;.n‘ a 5(2x+3) S(3x+2)

N
Leave
blank

1
2. |1(a) Express in partial [fractions
2x 7+ 3)(Bx H 2 )
s q D el N 1 1 e 1
{0 cn md, m-thetorm y=t(x), the-general-sotution-ptthe differentral-equs 1
1“!/’
2x +3)(3x + )'._:*V x>0, v>0
ix )
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Question 2 continued
dy _
& & (b) (2x+3)(3%+2) e 5\5
o u : :
> = Seqorote Variokies by grouping
=4 0 S L dy = ! 1 dx  the Lke terms onone Side
= E 59 (2x+3)(3 %+ 2)
= z
Mmoo ow (Lxdgy=(em2 e d P
2% = )
> = S v 5(2x+3) x¢
:-:l = B1
» S ira d,;_i;‘_;’__d;_tmjumm
= 2 S/ 5(2x43)  S(3x+2)
E 2
—lML%JanMMM
S 2 s 3
1
Reverse chain Rule- divide by devivative of
the bradcer.
1 --1 + 1 i S
g o= 5 5 S
Qi M1 r lex c=(nk
= .
° : lm\i‘-.- +) - +3)¢ “Unlpz UnS
5 = At
3 oz 1 3% 42
e o %ﬂ%ﬂﬂ(ﬁ——*ﬂihk—a&mwwm
E : E
E 3x .‘,z
o W Ing=in(k 2x+3 )
i (K2255)
by Ix+d apo | Q\mc. =%
gk (rrr)
VL 2x+3 )
hence Solved
A
Q2
(Total for Question 2 is 8 marks) 7
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3. | Using the substitution u# = |1 H tanx fu%d the exact value | of

(6)

- To use the substitubion u={+tanx,we need o Rk Mow limits, dx =

— New Umits: Diffevernate w=... to gek da:
xX u W= {+tanx

“?—uﬂi ton(%\ - 1443 ‘;_‘; = sec?x

0— uz4+ton(oy—> 1} Ddxz= 4 duw
sec?x
B1
Substituke ints the |nteqrakion:
i
IT A
0 (oSt 4 Six oS x

143

= 1 1
) [ T+ Sinxe x secn
+ (-1 2
\ €0S* x + SinxCosx secix <oV o
cos 'x

1+ 43 1

1 a,';&(cos‘ X +Sinxcosx)

1+ Y i
2 )] —_———— d 0\ 3N - tanx

R A 1123 oSk
oSk

dum

\ \+ QO“XK'“;\* tonx

1403
=1 1 da Lotegrore Awnis

MAA1
1+ 33
= [lm\'s MAMA
1

du

[

0
= ln(1*3) - AT)  Substtuee in Umits
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Question 3 continued
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4.
— 1)
L TN
L= N —Byem
| (i
Figure [ shows a|right friangular pris he cross-section 15 an equilateral triangle wit
side x.cm and|the length of the prism is 3xcm, with
Given-that the cross-sectional-area-of the-prism-is-changing-at a-rate of (2-—)cm 5=
(a) find] in terms of x, an expression for —
) 4)
(b) find!the rate of decrease ofthe volume of the prism when x = 2.05
aTt T .I AY
\ | N
-t R .
(a) We Qe thok 9A = (2-20Dcm’s’ where A s Cross Section omea.
ok B
The ross Sectionst owed is ow eguilaresol triongle wihode x:
x Hence \L&ins A=Labsint we com gek the Qreo.:
A A=1x"sinkd
'L
=3 Ly
7& _LX
1
SRR S
Diffevensioke to qek GO
0% A B,
dx 2

. dx .
We e oaked to find T";.

W X AR L dw el of what e
i A found albove

- A% - (2-x)x %
dt 2 §3

) dx 2, 4-2x Sﬁwnd
ax %3 A
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Question 4 continued
. . . dv
o = ( ed n oxe of decvense of yduset . S5
CZ> & Voluywe Qf_ the pvism:
= %’ = o X th
S E ¢ A $ound W (a)
5 = " J 2 (i%' z) 3
m i : : X e
= c
= N
2 § V= 3“2’ x
2 5 - Diffevemnoke to get dV.
> () da
a a3t
ox
dv . dV _ dv ., dx
at & dx a
8 ’f(u
Z g
=
% < 109 o
S :E
090,01 SRR ee! 1 355
= e
S
Q4
(Total for Question 4 is 8 marks) 7
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/ EIRI/SEEEN .
R\ \ R ]
\ \iy \ uly
I 3/ =
B X
s 2
Figure 2 shows the design for allogo of a fishing club! The design isimade up of|a shaded
region R|inside a circle|of radius 3
T eoion-Riisthelar between-t x-axisiand the curv " showniinFigure 3
Trnecunve |C 1S detm b) tl Tametric cquation
X =|4sin’jf ¥ =|35inJ37 0K7< =
( rave that
sin3¢t = 3sint — 4sin
)
(t sing algebraic integration find, to 3 significant figures, the percentage of the circle
that is/shaded as part of the logo.
| H (8)
(a) LHS = Sin?t

T St +t) 0.pply addition fovula.:
M1 = Sin2tcost + OS2tsine S\n(0.4h) = cinacoth + cosaSinb
doukle aingle lormulo” =(1Lsintcost) cost + (1-2sin*t) sint 141
Sin2Az 251MACOSA \doudo\e ongle fonvwla:
= 2Sintcostt + Sink- 2sin’t c0s2A= 4-2sin’t
0S X+ Sin*x = 4 Dos x =4-3in’x
= 28int (1= Sink\+ Sint- 2sindt

= 2s5int - zsingl: + Sint- 2sin%t

= 35int - 4sin3t = RHS  Wence shown
Al
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Question 5 continued
R I I e —
CZ:’ E A=nr®- A=n(3) :. A=qn
o "
= ]
E o
l_ . -
5 2 b )
3 arens [y 834t
2 = o dt
3 =
a 5 Hence we weed OX.
> 2 at . a
m 0 X=4Sin*t
% 8 dl'- D swnkcost choun n.np_:mmh'p&% oy
. R\ - . .
_ Subttitute {nto the Inteqration: B  dwdvajove of the bracket
n U =...
3, . .
- X
(]
2 < n )
) o =|3 3bsinteost 4t
= <€ 0 .
g cu —WW )
= E =24 (3sint -4sindt) sinteost dt
= BE ‘s
B S g .
= E =24 3 asinttcost- asinttcost dv Inteqyation by Recognition,
e = J
= = ° n Al Form:
) o . 3 . 5,13 n ne
5 = 2[3si0’t _ 4sin%t] (rpoon” ¢t du = (&Y,
m 0 3 5 | ) R ¥y
2 B 0 Mipt
atorerete - 1% n -1 . § LARYN
S
6\ .45\’
=24 ((8)-3())
s\=2//
< 24( 35 .£(28))
8 s'3zyl!
=9_4(u_‘.‘£3.) =)5‘.‘L;.\'
= 1888 qw
5
1993
= 5  x100 W
an
=22.1% M
J
1
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Question 5 continued
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(Total for Question 5 is 11 marks)

13

0 0 Turn over »
S 6 4 6 1 6 A 0 1 3 2 4



V34V SIHL NI 3LIHM 1ON Od

DO NOT WRITE IN-THIS AREA

VIHV SIHLNEILIHM 10N 00

DO NOT WRITE INTHIS AREA

NOTWRITEINTHIS AREA

 vawvsmiNialsmionod

( \
O
==
s <=
— o
Ve I~ Vi I~
N o\ { )
N’ Nt N’ Nt
¢
-
Il N
= 4 <
o)
a =)
2l 5 lp—
o J5¢! ]
o L= TS
o 9 =]
W\
= < (om
=] D -
w 3%
= () L2
1)
o i Q
= T A’ )
n_./u e N Mm
L =
Al = N .Mu M m
- = =
» —
2 it 2
< A~F = =
ppas o< 2]
~ g 3 Q i
W fan! ')
2 [ d = [0
— it ﬁ | [§h==] et
m Q ™ m =3 va
=t = (=% X
o = gl 18 o ; <
= qu = T = A _.m
q > - =1 b e = =
D) Bar] = a (@) han!
=t B = o) .4 72 % =
& o g = 3 o e o
- ~ an| fo
= 7 .m =] m 1 m ~ =
™ =
i g ° I - b 3 =
7] [
[0} ‘ = < m — =) 4
v} Nl o < (5] < ~ o) (@]
,m [72) = +H 5 +H 4
< ~ S ot >
< L= o - = o = =
IS ~T] k=] g5 = = 2 0
o Acny Q ~ = = : 5
> | & =) Q s = < =
> D — = o U U
= = =
< o] ) = M g
€ = =i
~ S - s = N < N =
N
ND
|\ J

4 2 4

1.6 A 0 1

6

4

S 6

14



Question 6 continued

(a) th of the Uney o 0ok the volwes of a and o whose

they intevsect: {q - \ \\3*\09
S+ |=1-3 Sv‘

124 33 v

a Omd 4 componemts:

2= 13410p
S4a=-3-5p 1521 40422 -6~ 10y

LEX i
dr=-\1

A=-3° q+2(-3)= 13410}

pz-A
Check thok a=-3,m=-1 sotis}ien 2 component:
11+30-3N=4+(-)
11-9= 4-4

Hone they nterseck ok pot

o

><~LZ-
— X
—-‘A-p e
— .

.

[¥ ]
P—
w—e
)

Z

-

=
-

(b) Diogrom

. 0nd XA paraMed %o B? and (AP1 = 1B\ on uell o

4 For it o be o pomtnjogrom AP mwr be pmrcuu t XE
- X
* % | XAL= 1881,

.3/

Hence we can gex OF ke this:
0b = o(\+x5
=0h +(gb -0%)

AREIRG)
gHRE

()
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part(n) /

Formule dor Mognitvde of a vector:

‘.ﬂ' AB ‘-'(?) 'A_é|r '—0'1+b1+c1

IXAL=y 6T+3 e =i

h?e\= \]10‘*(-5)‘ TR [¥13 My

Hence thwe Sides owe equol andit is o rhombus.
Al
(d) Make an Assumotion:
“Assume i1's o Square, hence the sider e i iy Ossuption t be the_opposite
are (orpendicular" of what L Qv tvyingt prove.
M1 In the Proof, we ave trying nécaniradich

the assumphion

use Dot Product tb show +thad XA and XB ave perpendicuior

Foymuia fo€ dot product:
AL
. = 60 -\ = 54
[3"‘] {f] $-15+9

(1) st
Since dot prodmck %0, the sider ove mot Pevpendiculor. Twis s o Comtrodiction,
hence  XAPB s mot a squove. Al
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Question 6 continued
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(Total for Question 6 is 13 marks)
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Question 7 continued
o = |lw_Inteqeotion by Parts:
(@) el ' '
= = Mﬂm—: -
() = ( W
- n ,L "cos 2y dy
: 7
= Z
—| e
Mmoo ow w=el® — o u=2e”
2 = n
2 g vzlginlxye | —v':=
2 T
i O
::S =z \ ! WP,
g 8 = = - dx ™M1
By parts agam
vz Lleosax — (— \_:' =Sin2x
1 )
: 55 = Aesinx-(-1e - [-e* cos2x
_8 < t ?
; m
et 5 oy
5 2| M initial nfegral
= B L v e z=1e™ + Lo cog2x - [
o %0 qet vid cf thetnfinire
— /H . ‘
2 e ‘8 ! [ = 1o sinx s Lot oex M
= S T
T
2 = % =1e™ sinix+d eV
\/\g \/6 4 4 .
% o5 Sides oy 2
LKL Y .
25 J[e‘ 0s2x dx =.“: B* (sin2x + Cos2x)4C A1
hence shown
4 J
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Question 7 continued ||| || |||

(o) Formulo for Volume of Revolution avound the - axis:
V= 'nj\f' dx
a

where o and b ore the points on the v-nxic bounding the oveo

Get the upper it :

0=e* cosx
cosx=0
=N
T
Substitute in: ) .
V=n‘o (e*cosx) dx &1
:m s e costx dx
o Wuh\e o.no,(z Jovmwla: COS2A= 2¢05*A-1
= nr ol F(Cos2x +1) dx 0s'A %LOS'LA-H\
n 0 M\
1

1™ (cosx +1) dx

o

=.‘_1|jtcz cos2x + e**dx  tokeour ! ‘ and expand
L
2

n]‘e“ dx + -n i_cnilx_dz SPUr the Inteqrod

° M utt\us in (a)n

2
Je* L T ¥ e 1 ’
= [_L_ + 3o (sinlx+ coszx)] MAAY
0
11

["e ‘). ' szx-v(ost)]" factor ous l‘ge"‘
0

=§e (1*5,“11{-(3{?;) _e ('us.(o +(,(b) Swhsbbut® in Uwits
M
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