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' EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WCI1B 5DN
January 2001
Advanced Supplementary/Advanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question
number Scheme Marks
1. (a) 8+ 4N7 2V7 -7 = 1+2V7 M1 Al (2)
2447 4-d7 1+247
® 1 TH7 *am 16— ML ALY
("\
T _1 _2
c=3 d= 5 Al (g)
2=(a) (x+k?, k% +c (=0) M1, Al
x+k)? =k ~c x=—ktVE2-c) . % Ml Al (p
¢.5.0.
(b) (Discriminant = 0, k% = 81) k=9, or-9 Bl, Bl (5
" ©
3. (a) (T 3300420 0= -15°  ©5345° One of these... B1
1 G +75 = 306-"60" ML
J 8 =225, 345 m Al (3)
(b) (26) =444 B1
(20) = 135.6 One more soln. B1/
(26) = 404 4, 495.6 Other 2 inrange | B1/
6 = 222 67.8,2022, 247.8 (:2) | M1 Al




'EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
January 2001
Advanced Supplementary/Advanced Level

General Certificate of Education

Subject - PURE MATHEMATICS 6671

Paper No. P1
Question .
number Scheime Marks
4. (a) 5+2x—x2=2 OR xZ-2x-3=0 M1
£.¢. One Corteck
O o | §era—xyde = [5x+a2 443 M1 Al
Using limits: (15 +9-9)— (=5 +1 +3) (= 183) M1 Al
2 2 |
Shaded area = 185 — 8 =107 M1 Al ()
@
Or:. Constider (5 + 2x - x2y-2 M1
fs+ox—22)-2 dx=3x+22 13 M1A2,1,0
—(9+9-9)~(-3+1+3)=103 M1 Al
5. (a) r=512+64 =08 M1 Al (5
(b) a=64+064 =10 (4:3 5§ ot bater regd) | M1 ALy
(©) Sumtoo=a+(1-#A=10+(1-08) =50 Ml AL |,
(d) S,s =10(1-0825)+(1-0.8)  (=49.8111) M1 ALY
50 — 49.8111 = 0.189 ot 0.18 M1 AL




' EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
January 2001
Advanced Supplementary/Advanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question
number Scheme Marks
6. (a) AB:m=-3 , BC:m=3 (&°- AB:g BC:Z B‘) B1, M1 AV
3 4 24 ’ (3)
(b) BC = V(82 + (k—4)2) (= V(& - 8k+80)) BCM M1 A1
) (0 (k> —8k+80)=100  (Their BC? =100) Ml
k> ~8k—20=0 (k—10) (k+2)=0 Ml Al
k=10, k=-2 (rejected) Al, 2
(d) 11.6 Bl Bl
@,
7. (a) 100 =81 + 25— (2 x 9 x 5 cos BAC) M1 Al
81+25-100 , 1 .
cos BAC =—%5 =75 ), BAC=1504 radians ¥ | Al 2
1 1 )
(b) PO = 3x9x1504= 6768cm? (6.77) M1 Al
2 2 (2)
1
(c) Area of triangle =5 x 45 x sin 1.504 (= 22450 cm?) M1 Al
Shaded area = 22.450 — 6.768 = 15.682 cm? (15.68, 15.7) Al (3
() Arclength=r8 =3 x 1504 4512em) M1 Al
Perimeter =10 + 6 + 2 + 4.512=22.512 cm (22.51,22.5) M1 AV (4
@




- .EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
January 2001
Advanced Supplementary/Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6671 : Paper No. P1

Question
number Scheme Marks
8. (a) 2x2 h = 1030, h=§-l"5 M1, Al
X | ’ (2)
) A=4x2 + 6xh (Or unsimplified version) Bl
» A=ax2 +3 090 ¥* ML AL .
(©) %‘:3— = 8x — 3090x2 > M1 Al
8x —3090x2 =0 Ml
¥ =(386.25) Ml
x=7.283 (7.28,7.3) Al (5)
(d) A=4x7282 + 37033 M1
= 636.4 cm? (636, 640) Al (2)
(€) Second derivative = 8 + 6180x™3 Am,;y& w diff. M1
Covcack deciy s >0, <. Min. Al (2)
(Or equivalent method). . @ |




.. EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
June 2001
Advanced Supplementary/Advanced Level

General Certificate of Education

ibject PURE MATHEMATICS 6671 Paper No. P1
Question
number Scheme Marks
1. (@ k=3 Bl )
(b) 2y = (B> (Al for 2x and 32— x)) M1 Al
L]
2x = 3(2 - x) 5x=6 x=12 M1 Al '
o - (4)
2. (a) sin26 +cos20 = tan 20, tan26 = 0.5 ¥ | ML
(b) tan26 = 0.5, 26=26.6° B1
26=206.6, One more soln. Blft
386.6, 566.6 Other 2 solns inrange | Blft
6=133,1033..1933. 2833  (M: dividing by 2) Ml AL
3. () b? ~4acz>0 (5k)? ~8k>0, k(25k-8)=0 * | ML AL .,
(®) Critical values: k=0,  k=n B1 Bl
k<0, k23 > - | Ml Alft
K, &k @
(Al requires < and >)
8
() k=0 k= 5% (Clearly seen as a soln. for (c)) Bl m




*" EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
June 2001
Advanced Supplementary/Advanced Level

LI

General Certificate of Education

ubject PURE MATHEMATICS 6671 _ o Paper No. P1
Question )
number Scheme . Marks
4. (a) a+ (- 1)d= 500 +39x 50 = £2450 - M1 Al @
L | |
(b) 7 (a+ 1) =20 (500 +2450) = £59000 | R Al\/‘(z)
) Brian: 20 (1780 + 394) = (b) - M1 ALV
. Solve: d=30 M1 Al )
5.(2) | £7() =2x—2x3 | M1 Al
2 031
=8 = 755 (19) AL @)
1 1
(b) fix) =3 x° ~2x~~ (+C) M1 Al
0=9—6-—1~+c c=-32 (oc —2:67) M1 Al
’ 3 3 (4)
(c) f'(x)>0 needed, o f‘(x\zo , OF @ X incceases, fu)immc: Bl
f 1 - |
f'o)=(-,), >0 always, or 20 oluays, ML AL
©
S.c. lost 2 waarksinCe)
By, Noting o £M:zo.
Bi. metnd-j dt:jw, ¢q .E(X‘) \$ nak («.u:z_ulv:j becasse
. f.l()\) “w not a.\-wds Yssmﬂ ta W ASmaia |




,» EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
June 2001

Advanced Supplementary/Advanced Level

_ General Centificate of Education
ibject PURE MATHEMATICS 6671 Paper No. P1
Quesli-on
number Scheme Marks
6. (a) Area of X = 242 +%nd2-, Areaon=%(4d2)B B1, M1 Al
. : 1
Equate and divide by a2 :2+%u=26, 0 =_1:I-21t.- Ml Al (5
) 12 +3n Bl Bl
| 1 3
(c) 4d+r6,=12+6(+5n), =18+5= M1, Al Al
(3)
@ | X:12+3n=2145cm, ¥ 18+%1t=22.712 cm
Difference = 13 mm (or 12.9mm) sy 42:38 wm M1 Al (2)
7. (a) y=x(2 —6x+9)=x(x-32 ¥ A(G0) Bl, Bl
d o
®) | gE =32 1249 Ml Al
3(x2 —4x+3)=0 3(r—1)(x—3)=0 Ml Al
At B, x=1 y=4 (14) Al )
5
J‘ 1 4 9
() (3 - 6x2 +9x)dx=7x ~2x +':'Z"x2 M1 A2,1,0
[lenx4—;2x3 4‘-2x2]3 IR YRR Ml Al
271 474 2 4 (5)




"' EDEXCEL FOUNDATION - LONDON EXAMINATIONS.

1

Stewart House 32 Russell Square London WC1B 5DN
June 2001
Advanced Supplementary/Advanced Level

General Centificate of Education

ibject PURE MATHEMATICS 6671 Paper No. P1
Question
pumber Scheme Marks
8.(a) Gradient of AB = s 1 M1 Al
o 8 2 (2)
: | 4-2 P
(b) Gradient of C=-2, o7 = —2  (or full Pyihagmethod) | Ml
k=6 Al )
(c) AB =+ (4% +8%) M1 Al
= V80 = V16V5 = 45 | Al
@ | BC=NQ2+22)=v5 (orAC=+(* +62)=185) B1ft
Area of ABC =% (45 x¥5)=10 ML Al (.,
Other exact methods can score M1 A2.
‘. Non-exact methods score M1 A0 (but may gain the B1).
@ y-2=26-7 L3
2x+y—-16=0 ;| B ()
§3) When y =0, x=8 D(8,0)
When x =0, y=16  E(0,16) (both) By
Mid-point (4, 8) Ml Alft )




"' EDEXCEL FOUNDATION - LONDON EXAMINATIONS
| Stewart House 32 Russell Square London WC1B 5DN
June 2001
Advanced sﬁpplememar}mdvanc'ed Level -
General Certificate of Education

Subject PURE MATHEMATICS 6672 Paper No. P2

Question :
number - Scheme o | Marks
Lol ym aeiender Daactals _
Fudoa 4 dpetibun M emd 42 Ay MiA
AE (o, & SN - ALEt.
H‘) e . A |
T. v x (o = q ] tcse |
ol &8 Y= ( h_ﬂk‘) =
2 T = o+ vw-te LLW [e~2n 2t | Xo = 2l
(")X‘ = L. l(-5‘ - p\Sma(Q sSerdo °-n‘l“-'~ ‘% Ml
Mg = L. 1 g .- "u-rt...-.
3\3 = l'k-?_S M‘

At Yok Xy medak

hqo\ = 2 AR ([’.\1> A?_\ Q
Lokl o et Smreadad Fo 3 dp ey ) ()

‘ k‘-) CLNQDSLQ o o.ttr‘t‘\an C-j_tnr‘k Q-R°L1‘l(-ns/1“‘lﬁ My

€ ;%.\,\LL¢Q dL...K\ % sj‘k 4+ Camelien Ay @)
; ' Esh_h_n\‘._‘. M= 0__‘%‘5E%L+L11)+1(1o11+511+tbil):l | My B M

Fee ?.M VU ke, M!} .m--ts&.& om-Lt\t(u_‘- °',i.:s 5"

Fuaddly the whedG, bo 171 69 (Aw&T) My Ay
M = (=3, ‘0)(‘30) P‘s[ G,)

I5 S irvilly M-L\ o prucd {“Q Semrts [
: ™M ts htn-.\,\' \J'Q.A\_c oc | A e wad Lo\ |




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN.
June 2001
Advanced Supplementafy!Advanced- Level -

General Certificate of Education

Subject PURE MATHEMATICS 6672

LONDON'EXAM]NATIONS |

_PaperNo. P2
. Question
number Scheme Marks
H‘(’l’){ O\Q\Sspﬁ ey P\ c—.&B L P g “'.t"""th'ﬁ ta. M‘
Quebnti. LHS anl RHS 4 slaullr A Q@
Shewy &K RS % AHS & Concduran |
W Wy, bFeas = 50 My
BT cer®
Fo obhas. ole xen’s Ay
' T sl 8wd® - M
_\.kg._'_\ en'd 5 d = | ‘
U-ka lsu..eers § = 528 My
Q“A‘ b Tenec18 Aleso [5]
§ Ru.S\s»\h ax QL -t-B) RW Qe.'ah"tr-«st'\) Y
&
Q—“L +3> = iq-'t‘ ox +9 ‘
3
( g“ J\ —_ ?'5& “+ (0’: J.— q'-\L (‘-wq ‘-“MSJ 3‘) Bl,‘,o
, M‘

[ ] (_LS,_,_b ,hw\_\r "‘ot AL L ec Qe - \"t
Y doa TS:\ Joe =5 MBT| M teedad &J

Notes o~ ‘-:-.Qt.nJL Cw.d?o

Qi

‘:u—s) b, o % 49 sen MiBosl"‘\\M(Ao"
-&TMM

T owsll Unpdel —lne, Lt MR > §‘f
te Ty Ay ot »k- 9\7- - °'\\§ M‘ ‘L"’", '
b S Ao =y Ta L

M AL




" EDEXCEL FOUNDATION - LONDON EXAMINATIONS
. Stewart House 52 Russell Square London WC1B 5DN
| June 2001
Advanced SupplementaryfAdvanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6672 _ ' : Paper No. P2
Question - ,
number ~ Scheme _ Marks
. o _ ~ o
b/@} P‘“‘!-\Q:m g™ %ﬂ.\" b a = ‘1..\ geo = :—*\‘ M(
Q' - ?’100 ‘ ' A-‘
1200 .
— (?:2.@ ':; : ' M Atcas ()
cA) Q= E) > b 170 ([‘"L—P) ~
W g*"*\“-’ﬁ 0= 1gvo k= tm.,.-lo\ w QE:M O SR My
of =10 = t=m Ag, M
NI VY saatd g b (2
SR e § b Bools o At G

Pt ‘(o \'«:IS
QC.) () - ,.2_'.‘“.._-:‘: [‘_o:t._)q;qt-écﬂ
| +ea ) A Q

sa P > lew Lof dewo nef sl ¥ ‘ ) :

7/(&)' U~S-‘& xSt = Q-L-\)qu—g Sovwnvtag e SoWRum M,

LL”"K o, Contmm Atpew malec 21 X — (5\"‘) M‘
, ' (}L—\)(s\{- () |
I anl T B b W Al el Rl ool S
(‘H p\h&( -k-; 0 3 / uL..-v\ 3 > Q | BZ. |
1% 17 O Qe He By | <
(C) %# (s\..) = % ((;L_—!I;u)) = 2 (\-—()(5\1-9 M‘ {
| My regen, G enbor ok Q)= 5 weed
A My

')_(s\—\xst-t\) = o
M e \Lchrka‘A\rf -k [sn.,-...., e, : | ‘
x. = b (buok-benbm o Ay Qt')

\sw)




- EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WCIB 5DN
June 2001
Advanced Supplementary/Advanced Level

General Cenificate of Edl;cation

Subject PURE MATHEMATICS 6672 _ Paper No. P2
Question
number | ‘ - Scheme ‘Marks
%/@) BITHER et |
Vel toelea 1. 8 @ v 5 { ag |
T s ’ ) Y g :_J 2/ ¢ h“w’"& M‘
LL&;-Q LowRsS ' L AL . Qe os mhl-& {
J \ an\éci'..\ A welhd Ml
A=64 B
| B =t T =S il Ay (©
R Sulgbhks, whas ke s
[: = --k»“ ‘“ &
’ N = —_> A - Q’ L(-
. e Ben C \
Fm\_b o Qg_\,.....)\ Q\r&u—. ) .
%o\u-;\ %“ C‘;‘“K’\"L\ A SN ) M‘ o
it &= at Q = p\'l. I
B> o ; Cm2a /7 |
\

les\q- “ [‘005: l+ Ll = 349

| Ferw, qpesokd
‘(-‘f + 323 -5 =°E§..m¢.; .




**. EDEXCEL FOUNDATION -
Stewart House 32 Russell Square London WC1B SDN
June 2001 .
Advanced Supplementary/Advanced Level

General Certificate of Education

LONDON EXAMINATIONS

Subject PURE MATHEMATICS 6672 Paper No. P2
Question ' .
number . Scheme Marks
i.@s 9.\=J§q=s‘3‘\ 3' |
Fouo = S-;_ —> «= gy 0‘7;"[(‘1‘-) 682" tAY @J
M Max = n2q (e o0 v @) R L.
JC G-.-. Al.tt\ Le&oﬁ.c..@g .1,..,_\) E)\J:k._(l)]
o T =1+ 29 e \\q)
Ma_%' T = (5 + &r_“ 'A
1o ° C (&(.u.é" ?.ob P\URT) \
Ocencs whal t = 12xttq M\
™ \
Ay G
S AWRT /
| = k—( LNS ( » Si""‘t_ B)
‘L“\)' 12 = 1§ 4+ Jn ce ng f“‘*) ‘ M,
, 2 U, Cond S
Cn-“.:{--\-\'(): -J—f:t u-&:?kﬁx¢)p\\£b
wkt _ 1\ = 2 (kg(z) H— ‘Z(lj ™M, + M)
Ty
L o= .g0) = 2o 1(‘1)(“““) Al
te. ©1oQ e« 03O (-‘""’“) Ay @)J
e K.




. EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
June 2001
Advanced Supplementary/Advanced Level

General Certificate of Education -

Subject PURE MATHEMATICS 6673 Paper No. P3
Question _
number | Scheme _ Marks
1. ()| canire N (S\"?’B [mi o6 siquerfors l ] A &
2
(1) rashwn 13 T (ms attempns f grfr-c my Al (?-): |
s
S NN E— | ryR——
ses - > a_+b -9 (o.e..\ M,
L. @ 'F'(‘\ c‘ ] 5 __Zg (O.L\ M\)Hl e

(B|wer §(D=0,> Barlo”
(s 6uen bo ek bt vatues )

Las3, b=l
U
'x_.Q.A.G;EKK-ﬂJ'\Q-— N
& ;.K.QyLe,zQwa.—’é) K'—'--QM-“-'@ Aot ()

e
. e = QA2 YWl
(_b\ _ Q}@L > d:‘i - ko anmc

e L2 \
: -2:’{'.——)0‘—‘-\'-_-.9»\2 2" an & =2 P @)
3- T ®
@j UD‘ . .7(_‘_-_2‘ 5 % = L(-.,Q_Vk?_ @) b |




. '\-‘ED'EXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN

June 2001
Advanced SupplementarylAdvénced Level

General Ceﬁiﬁcatc of Education
Subject PURE MATHEMATICS 6673

Paper No. P3
Question
number Scheme Marks
| ) - 25 x c'hc"’-,.—l'hc}*--—- B .8 \53'2”
L I ublh ?wdu-ct: . W\v\
() 1O - ‘217_7{{\'”( \3-27%) }
ot il @il v @
23
ey = * - ) %
© o '\% - - qR0S%  cumihen M, Al
[—-0'2_1-‘0006_'0000 ," (3)
S (a) i e ,_5| Py M\, F;-:]
\
- % ko +[Am e} (= aquinalons) %\
vaa ) Wauls
= ‘?¢+Mws“/u A " )
- Jz- S
. s
B V= \\ jxﬁwndwﬂ uses Tz § m |
o . A\
- T" - E-Q-‘"—Z = 1-3% LL\
w 2
LC.\ Aﬁ - _L')E,Yz'm‘xr + ')(lfLSQ-C.'K.tu-V\-X. Umplﬁhl&x‘hlﬂ.. wi Al
—_ 2. . _
Ny &
- ™) 1A
= 2-05 (W ﬁ;--—t—;(z'*\\ (}\




.. EDEXCEL FOUNDATION -

Stewart House 32 Russell Square London WC1B SDN
June 2001
Advanced Supplementary/Advanced Level

General Cenificate of Education

LONDON EXAMINATIONS

Subject PﬁRE MATHEMATICS 6673 Paper No. P3
Question
mumber Scheme Marks
L] 1xi—2%1 —2x1= O .p_‘.(._;_\,(ﬁv -0 A% My |
2} L4 (=)
M
= 9+ _
(0) 2::}‘ L::H&p_g* l+})\. of —bi-Z)«:"?_-}ug Al
ond T & miA
=-"x=2 g
Elymnae. o obtmn, J—k N _—3
— IMZQdQA Vadhor (s | @ Ry
ponk (3 (S.O47 D o e ( | \ (5)
Lcd\ )-—?: >?ml,t[,\mm‘$\‘m& n;r‘
| .
Slhovs contradithen fev > > powk wh et Lo &)
- M|, Al
CAINShE: Ot () = IS, Tk @
dxe :jb(‘db B\
7- LQ-\ j(\_z."‘_x‘_({,ﬂ . MR
A = j‘&d"' ’
\ \f -2—*;& ""-\-7" ‘ \ WAL p‘\)-ﬂ\
_L,Qn(.\—?_ )~ Jih(‘“t"’q>: ke (vg
A | eso
‘be \—2*- - Q_Kt+ c @ (7)
-
- = = B[
:.D (.S]/LMt'—‘O > C=0
(b)| use "
\:_‘2:2(- - £ M {
\’LI-W e
, '25 ?.JLE Yo = :éu_: yﬂ_l A—‘o%
.- -r(..(ll—% L2 (%)
A4
Q’.\ As k%oD y W7 g wl A (}3




. EDEXCEL FOUNDATION - LONDON EXAMINATIONS

Stewart House 32 Russell Square London WC1B 5DN
June 2001
Advanced Supplementary/Advanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6673 Paper No. 3
Question
oumber Scheme Marks
= RUx hsull st N wae Qs gl M |
:‘.tl_l__g Q(l—ogg'wactcm S m&gdtd-w}b V\;:/\l
s (- , @)
— . |
(b) Jg dx = ,—'JO( qulZt. 3swnk A wen fydocfoumiimy
e B\
= sz‘“l surZl sk dX (IQ‘— R 22_’\ (3)
V2 j 9 gutk cenk dc  [m
() qu am2bsmbk d = 2 |
~ s miptl 5 Al
© Z UA ‘CJ =193
- 9 L% \
c = m
o — 2T j@m?k: _cenk)dk
B > y miAL A
- - — 3\%\'-'1 - {}. )
= 9_;5! LJ?;SMEE , "
= \O% MiAL
Reckomgulod o, = 13 b
LOL\ Redo Rp_L\:oMS\.le ~ L xRlug = eSS 7223k | mt AL (q_)
orea.= Re




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WCI1B 5DN
. January 2002
Advanced Supplementary/Advanced Level

Gene‘ral Certificate of Education

Subject PURE MATHEMATICS 6671

Paper No. P1
{ Question
| number Scheme Marks
L | @-x=—3 B1
=2 and 2 =22, y=2 M, Al
PO —_ = 3 - ] . . = . .
() ) y-x=3 2*=8 (Or: 442 - 5 8) MLAL @
2. | (2) 64-96-28+c=0 ¢=-20 Jemiar
() (r—4)(2 +3x+5) (B1 for (x — 4)) | BI'MI AL
(c) Forx? +3x+5, b? —dac=-11<0, ~.Norealtoots. | M1 Alft ol
2
3. 2sin® § —2sinf =1 —sin’? § | M1
3sin? G- 2sinf—1=0 Al
(3sing+ 1) (sind— 1)=0  (or attempt by formula) MI Alft
sind = -3 sing =1 Al
)
g =-19.5° —-160.5°, 90° Al 1ft Al
(3)
Final 3 marks: subtract 1 for each extra soln in range.
Ignore extra soluhons outS1de 1ange.
Specml case, 1f the 2nd M mark has not been earned: .
e Notmg that sing= 1 (B1)so 8=90° (Bl)

I




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN *
January 2002
Advanced Supplementary/Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1

Question )
number Scheme Marks
4 1 ()
A
(Lines) ! Bl Bl
» (Intersections)] Bl
) | 1 (3)
i —p
-3
/ h
1 1. 9 4 1
(b) —;x—2x—3 qu3 X=3 y—-—}' M1 Al Al
} 3)
(¢) Perp.to/] : - m=4 B1
12x -3y—-17=0 Al
4 O]
)




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 3DN
January 2602
Advanced Supplementary/Advanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question
| number Scheme Marks
ey Y
5. | (@) 75 =32 -10x+5 MIAL
(b) 3% —10x+5=2 32 —10x+3=0
1
J 3x — = =1 |
BGx-1DH{(x-3)=0 x=3 M1 Al (2)
(¢) Whenx=3, y=27T-45+15+2=-1 Bl
Y+1=2(x=3) y=2x~17 Ml Al @
(d R:x=0 y=-7 S:y=0 x=35 (Both for M1) M1 Alft
7 7 .
S=V(P +G¥)= V5 - _
RS=A( G)) 2 (or equivalent) M1 Al @ @
6. | (@) R20=20 o Lre=Z¢ BI |
lpg_lag 8, 25, _ | .
IR0-1ro=20-L6= 120 ML AL
(b) 128 =15 8 =125 (*) Ml AL
(c) R&E=Tx125 (orr@=5x 1.25) Bl
RO +r0 +A=875+625+4=19m ML AL
(d) sin0.625 =§ AD=2x  (=5.851m) Ml
6.25-5.85=10.399 40cm (M dep. on previous M) Ml AL 0




EDEXCEL FOUNDATION

Stewart House 32 Rusgell Square London WC1B 5DN

January 2002

Advanced Supplementary/Advanced Level

Genperal Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
1 Question
number Scheme Marks
7. | (@) S=a+ar+ar +.. +a"! Bl
rS= ar+ar + ... +a M1
A a(l - r")
(J Subtract: S{} —ry=afl —F") S=——~ Ml Al
l—-r @)
() ar=3 ar’ =1.08 Bl Bl
Divide: * =0.36 r=0.6 M1 At
a=6+12=5 Al
(5)
| (¢) S= ) Mt Alft
1-06 '
=125 Al
3| @
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Advanced Snpplementary/Advanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6671 - Paper No. P1
Question |
number Scheme , Marks
8. | (@) x+1=6xr-x2-3 | wn
x? ~5x+4=0  (x—1)(x—4) (oruseofformula) x=..| Ml
x=1 x=4 " Al
y=2 y=5 M1 Al
(5)
| (b) I(6I“J§ —3}dx=3x "3 - 3x Mt Al
.. 64 1
Limits x , and x,: (48 e 12)— (3-—5 -3y =15 Ml Al .
Trapezium : 5(2 + 5)x 3=10.5 | | Bift
Arcaof R=15-105=45 Ml Al (1)
~
Alternative for (b)
(6x—x% —=3)—(x+1)=5x—x* -4 M1 Al
2 3
[(Sx—x2—4)dx NN NS Ml Alft
2 3
-y 64 5 1
Emuts x, and x5 40*—3—— 16} - E—§-4-' =45 Mt AL, Al
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Subject PURE MATHEMATICS 6672 ;  Paper No. P2

Question
number N Scheme Marks
| (a) p= ;g 1-382 Awer g1 ;B (D)
O Ta 0_1_ [11-1(11:5 flssuwu)-rl!sz] Bl,[Miml]
. = 1 5 q O 2-5’“]‘ on iwg o -ﬁ | ) | Al (q.)
LE)  logyle = logy 2% | o polleay2 e logy2: p ML, Al -
4 ()
@)  logy(55) = logy8 + by q "
- 4 | |°5$$=l_ 1
- lﬁg £ 1 ferms
2 - ?
= 3“31. * oFlag, 16 = log, 2 M
.3,(0-) Pa-“:lfj Cven V, verbex on 4ve i
e T axis
LN
oy (%,0) and (0,a) al
ongraph or ia fexb (2)
[:C{ea-l-_.,' read off Greph pepec oK)
((',) Steeper , €vea V aad Lc::;l;m 34 [\)‘ & F}m(a-\]
orvy both (“f*.o) n—d‘(ﬁ: a) By (2)
err?L or vaA b!.xb 2
() -(Ix-a) = Lx  whea x:te, > a-8=22 azlo M1, Al
zo.t-ﬁ. = -2':9{, : NL‘F\“’LH =D 9"“22‘ '.'a"""i Hl; Al (“’)
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Advanced Supplementary/Advanced Level

_General Certificate of Education -

Subject PURE MATHEMATICS 6672 Paper No. P2
Question
number Scheme Marks
o | Fete wtel, 4B PR oM
Mi R
Yoo | 2 - & L ] ‘
SBoTaes [ & - &, ) thlx o
F3 _ Ao
[eliae = (& -4 +6b2) - (-5 HARY W
(= % 4 4tz )
=7
Vo =T Ll V= T{(F 4lle)y, “27 jyy M
' & =_|_6__ (2]
S.c. Sgc\su Can Scorg M1 for iabeggmabkon cact M1 e Limihs oaly fie. max of 2/8
5. (ﬂ) U, = ]-05x 500 000 - 5§00 = 5lo coo )Hl-‘”‘lrf M|
itemon
u_L: S'ZD Sco t
ks = 631 Si§ Al (alt2)
the Poful(bt'or\ o Increatsing L T R (3)
= il
(‘v) W = k25 oo Memph b
M1 = 3up 250 ugadug 101
uz= %3 6625 Ws = 85 517 -64--- ) 1a
uw =t76 Teo-s25 Ug = =10 W3 - 4b-.. !
Us Yo, ue <O So papulubon died out dunig 6ty e 8) (2)
©)| Regwie  w=uo 1e 1-95xSo0000 -d = Soo cco Ml
12 ad = 0-05xS00evo
L, d. = 25000 Al (2)
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Advanced Supplementary/Advanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6672

Paper No. P2
Question
number Scheme Marks
é () LS = .7_“-“1-9 Altewpt cos28 orsa2® M
Z3n®d €020 boH. correct Al
= _S_Qﬁ = faaf = Rug At c.s.0. (:ﬂ
&1 -
™
_j ((,.) pm,h (a) |~ c0s18 - _L o Ll..h?.te = gD M1 . ‘5?‘8 toshow
+nne 2 - . e [ T - JF- 4
S $1n28 = L (550 kB cosd -1) =0 o
=D SAll = ji Al 1
= 20 = L , g0 7 cacsol?br20 (_F) Bl (a.uc,al: &csreu)
* 2 [ad]
°- % % bole  JAlcas (§) @
7 (,ﬁ-) £G)= 0.6e™ - Lx difen My
Bloy= O-5 Bl cso.

fguokonob mngab ok A &: y=Flo)x +86), 1 yaofxsosiu, A1 (4)

=1.% f(x}=
(6} Fllv=0 = 2x- zez | ‘ .; () 0 .m) (depe,&e,,t)
e, hx = ¢ - - . .
=D x = LA@-[-:L) @ Al cs.0.. (3)
() x, =la 8.6 = 2-1517622 : 3ibembons M|
x2 = 24515 Fiy
X4 = 2.1528 62... = 2-1630 Q‘_d\‘,) oney Al ca.o. {2)
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Advanced Supplementary/Advanced Level

Genera! Certificate of Education

o,

Subject PURE MATHEMATICS 6672 Paper No. P2
Question .
number Scheme Marks
8. (&) fr)= Z(2xan-6 = bax-t [M for ‘*”m’:m:] Mi, Al
(=1 (Tt} T (e )am)
te, flz) = (-9 - ; = by €3] EH&rfl‘l'lﬁgtkg] Mt, Blcs.s. ()
' (e ~) (2oewt) (2247}
\ “-('F(ﬁ u;o Gf
T (m)| o< <Lbn or OKY <4y g
: (o Hy Ri (2>
= b = ylex«) =4 y NI
(C-) e 234\ :
Mi
e x= h-y
*a mmwst be. £ FAl (3)
'y = 4=x (o.e.) .
dx
@ Ronge of §7' = domawa of € .. F7'321 orgdia 1 f@ @m
£A0 o §dlora™t o £5%1 ]
: ' 3 Ao
q. (a) Elx) = .- 4-(2) g 4 G _':i_s e Aﬁw{.tegu{:’\ M1
Axatad) . n{a-0l-2) Corvect egpn. No{*} M1
2 Rt & A3 (Fd-cbrt;g\ oé)
=  6k= -2 or N=bh12 ® Rtc.s.o. (3)

((,) A-D-)a-3) = Ala-D(a-2)(a-2){a-4) , = Sh=n-4 (oe) I‘H‘, Al
4! ht S k€ _

Shoing : Gk = bhe2 -k , > Ral od Asl @ M, Al (u)

1t

(C-) ( | 4 %)\q

»3 eocreck)
Came  CF S () A (805 (g o G

| +7x, 4 3‘;!:.‘ +‘_La-la-’, +!.99.'u"+l_%tz‘.--ﬁ&|,m, Al

6 (&)

®

Lo

@4 1¢-t.02
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Subject PURE MATHEMATICS 6673 Paperno. P3
Que'stioﬂ ¥
number Scheme Marks
1. , | )
Try to use remainder theorem ie evatuate f (-3 Yor f (+1) |M1
Uses correct substitution to give
M1 Al .
. A-P*+ 33 ~2(-P-6= —43 : (3)
Alternative : Uses long division dividing by ( 2x+1), M1
obtaining 2x” +... '
Continues as far as remainder, to get M1,
2x* +ix—% rem —43 ' ' Al
. 3
2. | - tanx = sinx : . '
¥ COSX M1
— sin x(—si M1 Al
L cosx@sx s;m *(=sin x) (use of quotient rule)
dx . cos“x Q"’ q—& o.w,th',_t, pruduc rv-b:)
1 ' ) Al
=—s—. = sec’x _ * @
COs* X
. _
3. (a)|A4=2, B=16 (complete method to find 4 and B) - | M1 Al Al
S - 3)
(b) A1-2x)"+ B2 +x)" and attempt at expansion M1
A(l+2x+4x° +8x* +...) Al
B, x x*
+"“2—(1—-'§+T-?+... ) M1 AI
=10+10x* +15x% +... Al
(final M mark needs correct powers of 2) : ®)
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Subject PURE MATHEMATICS 6673 - Paper no. P3
Question g o ,
number Scheme Marks
@ | -3 +0- =18 Eqmm v (accept (34_ 2)?) M1AL
: | @
() Use y=x+3toobtain (x~3)°+(x~ 1) M1
And thus 2x* -8x =8 Al AN
Solve quadratic, to obtain x = 2 &/—g, y=5+.8 M1, A1YALY
' 6})
() ... |
Distance = /((2v8)* + (24/8)* = 8 MIAI cgo |
| ' 2
S.
@ % =—kN -sign, or k nepative needed for Al M1 At
_ . @
M) | av - | A |
a - z B1
'[N Ikdt Q/\msx.,!frrre-n\K)
' q.,,\ g_.-\.._‘ ., Q.q-t'-t G-\\ A
N =-k+c (# 3 V) |ma
N = e-—h+c = Ae“h * ' ’ M1 Al
T ®
(o) |3x107 =7x10"% e . |
: ' ' =4 3,10 P T
togfTagras v KR=ging T -
k =.3937 Al
o &)
(@d) | N=T7x10% ™6 o % x3x10" Ml
_ 16 Al
=1.286x10 _ @
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Subject PURE MATHEMATICS 6673 Paperno. P3|
Question '
number Scheme Marks
| 6. —
(a) | AB=3i+6j+6k Bl o
w4 —12-48+6 - AR TS S
Ul R W TR RCs h = e 3 w1 ATAL o
© A =4at point 4 and A =7 at point B. B1B1
r=-9k+A(i+2j+2k)represents a line. | Bt )
@) | Gi+22i+@QA-9k)e(i+2j+2K) =0 M1
A+4r+42-18=0. Therefore A =2 M1 Al 3)
(e) | The point is (2, 4, -5) M1 AL @
7. i 3 [ 3 } 3
O [x*mxdr=|2-lnx|- * lax M1 Al
; i 1 x
3 2
= *mxl- [Fdx DM
377 73
C L -
= %-]le -1y Al
=913 ~3+1/9 =9In3- 2% cramyeqivier DBMI Al
. (6)
(ii) J.—EP—S-Q—dQ,z [sec? 0dg MiA1L, M1
cos® 6
=tan@ (+c) B1
sin @
= (+e)= 7—=—=(+0) M1 Al
cosd (1-x?)
(6)
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Subject PURE MATHEMATICS 6673 Paper no. P3
Question
number Scheme Marks
18. -
(@ | b _ % _ 4cosd | M1 A1
_ T/  _5g
dx A 9 5sin @
Equation of tangent is y —4sina = 4co'sa (x —5cosa) mi
~3sin
| Al )]
s 5ysina +4xcosa =20(cos’ ¢ +sin’ @)=20 * -
b) | ..

S‘:\ % Ay = —[4sin@58apde M1
=10 [(cos26 -1) 48 M1
=[5sin 26 ~106) M1

Ao =207 (sgrpele dsfe wad |, o
| Crroctly ) @)
© When x=0,y= _4 - OR when y=0,x= 3. . Bl
sma — cosa
10 . 80
Area of parallelogram = 4.x =
P _ & sinacosa sin2a MiAl
S A=— 80 _ 207 * Al
. sin 2¢ )
(d) ,80 ~ 207 =207 M1 Al
sin 2cx
sin2a = —2-
T
o= 0.345 Al

3




EDEXCEL PURE MATHEMATICS P1 (6671) - JUNE 2002

PROVISIONAL MARK SCHEME

%ﬂ?ﬁggp Scheme Marks
1. (@ |1x7+2x7+... a=7,d=7,n=142 n=142 | Bl
-1 1 _ n(n+1) M1 (use of
n=3n(@+h) or +n(2a+(n-1)d) or 7x Y correct formula)
=%(7+994) or %(14+141><7) or 7x 28 _ g0 | A (3)
142 142 142
(b) Z(7I’+2) = Z7r + ZZ split | M1
r=1 r=1 r=1
142
D> 2=2x142
r=1
142
LY (Tr+2) = 71071+2x 142 =71355 Al (3)
r=1
(6 marks)
2. B .
@) 50° sin60°= > or r= 2%, 42 =x2+3% x=V3 | M1
r
6
r=— or r=2v3
r 30 V3 Al @)
A
(b) | Area= 1r26° or 2360 m? =, Lxgx12 =27z (cm?) M1, Al (2
(c) | Arc=r?6° or 0 x2ar =, 1 x27x2V3 M1
360°
Perimeter = Arc + 2r =, %n +2x 23 = %(7” 6) (cm) (%) M1, Al cso(3)
(7 marks)




EDEXCEL PURE MATHEMATICS P1 (6671) - JUNE 2002

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
3. (@ [f(x)=0 = 2x*+7x-15=0
(2x=3)(x+5) =0 attempt to solve f(x) =0 | M1
- points are (3, 0), (-5, 0) ; (0, 15) Al (both); B1
(©)
(b) Y
shape | B1
15
vertex in correct quadrant | B1 ft @)
=5 15
/ X
() | Symmetry: x = 1(-5+1.5) or Calculus: -7 -4x=0 M1
or Algebra: —2[(x + )2 K]
= X=-4,y=21% Al,Al (3)
(8 marks)
4 (@) | (x+k?>-7-k?=0 (x +Kk)? | M1
(LHS) | A1
M1

(b)

(©)

S x+K2=T+K=0 .~ x+k=(E) VT+kK2

X =—k+47+k?

7+k?>0 (or discriminant > 0)

.. roots are real and distinct

k=V2 = x=—\2+ J7+2

X=—2+3 or —\2-3

(no need for +)

Al (both) (4)

M1

Al (2)

M1

Al (both) (2)
(8 marks)




EDEXCEL PURE MATHEMATICS P1 (6671) - JUNE 2002

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
5. (@) f(x) shape | B1
o 60, 120, 180 on x-axis | B1
A 5, -5 on y-axis | B1 (3)
> (may be implied by part (b))
60\/120 \180 X
-5
(b) | (30°, 5); (1500, 5); (90°, -5) one x-coordinate | B1
all x-coordinates | B1
all correct | B1 (3)
(€) |f(x) =25 = sin3x° =1
3x =30 (150, 390, 510) one correct value | B1
3x=(a), 180 - «, 360 +«, (540 — @) M1, M1

x =10, 50, 130, 170

Al (ignore extras
out of range)

(4)
(10 marks)
=2
2
x =33 x=a | M1
=1.1447... =1.14(3sf) Alcao  (3)
(b) | f(x)=4x3+9x3-12+5 A=4|B1
SYN I B=9.C=—7 |BLBL (3
X
c 2
© flf(x) dx :[x“—%x’z—?x]l2 X" x| M1
A2 ft
(candidate’s A B, C)
(-1 ee00)
= (2 - 2 x 22-14)-(1- 2 -7 [2] —[1] | M1 (use of limits)

=112 or 11.375

Al (5)

(11 marks)




EDEXCEL PURE MATHEMATICS P1 (6671) - JUNE 2002

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
7. @ [ 1=(50-2x) w=(40-2x) Bl
V = x(50 — 2x)(40 — 2x) V=xlw | M1
V = x(2000 — 80x — 100x + 4x?) = 4x(x2—45x +500) (*) Al cso (3)
(b) |0<x<20 (accept<) | B1 (1)
(©) Z—V = 12x% — 360x + 2000 (accept + 4) | M1, Al
X
+ 4/ _
d_V=02>3X2_90X+500=o:>X= 90 + v8100 — 6000 M1 (dv/dx=0&
dx 6 attempt to solve)
X = (22.6), required x =7.36 or 7.4 or 7.362 Al 4)
(d) | Vmax =4 x 7.36(7.36°...), = 6564 or 6560 or 6600 M1, Al (2)
€) [eg.V"=24x-360 |x=735 (=-183...)<0, .. maximum M1 full method
Al full accuracy
)
(12 marks)
8. (@) | Mid-pointof AB=[1(-3+8), 2(-2+4)], =(3,1) M1, Al (2
4—-(-2) 6
Mag = , = —
(b) | Mae =<~ 3’ 11 M1, Al
: 6
Equation of AB: y—4 = ﬁ(x—8) M1
=11y — 44 = 6x — 48, = 6x - 11y — 4 =0 (or equivalent) Al 4)
(c) | Gradient of tangent = —1—61 B1 ft
: 11
Equation: y—-4 = — 5 (x-18) (or6y + 11x-112=0) | M1 Al 3)
(d) | Equation of I: 'y = £x Bl
Substitute into part (c): £x-4=—-x+ 8 M1
= X=T7E,y=4% AL AL (4
(13 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) - JUNE 2002

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
1 (a) | 1+n(3),+ %(w)z " W(sx)3 BLBL (2)
(b) nn=10=2) 7 = 10 M= g M1
6 2
n=12 Al (2)
(c) n(n —1)(n4—| 2)(n =3) (3x)* coefficient: 40095 M1Al (2
(6 marks)
2 & x4 B1B1
- @ G52 T xrx—2)
_3(x=2)+x(x—4)
X(X+ 2)(x - 2) MLAL
_ (x=3)(x+2)
X(X +2)(x — 2) M1 Al AL (7)
(7 marks)
3. (@) | 0,29.05, 33.46 B1B1B1 (3)
(b) | Whent=245, v=33.76. Sloweratt=25 Bl (1)
(€) |s=1(5)[2 (1.56 +7.23 + 17.36 + 29.05) + 33.46] M1 Al Alft
=359.65 (359.7, 360) Al (4)
(8 marks)
4, (@) | Adding: sin (A+B) +sin(A-B)=2sinAcosB M1
ATB=X1 A= x+y M1
A-B=Y
A=1(X+Y), B=1(X-Y) Al
sin X +sin Y = 2 sin [X +Y]cos (X—Z_Y] (%) Al (4)
(b) | sin46+sin26 = 2sin 36 cos & M1
sin36=0 (orcos £=0) M1
6=0°,60°, 120°, 180°, 240°, 300° 4 correct: | Al
90°, 270° 6 correct: | Al
8 correct: | Al (5)

(9 marks)




(%) indicates final line given in the question paper; ft = follow-through mark



EDEXCEL PURE MATHEMATICS P2 (6672) - JUNE 2002

PROVISIONAL MARK SCHEME

%ﬂ?ﬁggp Scheme Marks
5. (@) | 2 log x = log x? Bl
Combine logs, e.g. log2 (X—yzj:IB M1
X—y2 =23, y=8xd (%) Al 3)
(b) | 14x — 3 = 8x? M1
(4x-1)(2x-3)=0 Roots + and 3 M1 Al (3)
(c) | logz @ =logz + = log: (272)=-2 (%) Bl (1)
(d) | logz 1.5 =k =15 M1
logl5
k= =0.585
log 2 M1 Al (3)
(10 marks)
6 (@) | f3.1)=10+In9.3- 131 =1.131
f(3.2) =10 + In 9.6 — 1 &3 =-0.0045 M1
Sign change, s0 3.1 <k < 3.2 Al (2)
b) | Fo0=L-Le M1 A2 (1, 0)
X 2 3)
(c) |[f(1)=10+In3- e Bl
f'x)=1-3e Bl
(i)|y-(10+In3-3e)=(1-3e)(x-1) M1
(i) | x=0:y=10+In3-Je-1+ e M1
=9+In3 Al (5)
(10 marks)

(%) indicates final line given in the question paper




EDEXCEL PURE MATHEMATICS P2 (6672) - JUNE 2002

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
7. (@ |Ary=16, B:y=2 Bl @)
(b) |yx-3)=4, yx-3y=4 M1
3y+4
x= X0 (%) (1)
4\’ 24 16
() x2:(3+—J =9+ + — M1 Al
y y oy
sz dy = j(9+24yl +16y7%) dy
16
= 9y—7, +241Iny M1 Alft, Alft
16
{9y +24Iny — 16y‘1} =(144+241In16-1)- (18 +241n2-8) M1
2
V=7 (133 +241n 8) Al )
(d) |V x27 ~15500 (%) ML1AL  (2)
(11 marks)
8 @) | f(x)>-4 Bl (1)
(b) | Domain: x > -4, range: f1(x) > 1 B1, Bl (2)
(©) Shape: | B1
3 Above x-axis, right way round: | B1
x-scale: —4 | B1
) | > y-intercept: 3 | Bl (4)
(d) | gf(x) = |(x? = 2x = 3) — 4| M1 Al (2)
(e) | X*=2x-7=8: x*-2x-15=0 M1
x-5)(x+3)=0
x=5, x=-3 (reject) Al Alft
X2-2x-7=-8: x*-2x+1=0 M1
x=1 Al (5)
(14 marks)

(%) indicates final line given in the question paper; ft = follow-through mark
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Question
number Scheme Marks

Complete attempt at remainder theorem, or long division
1. (@) Either f(3) =27+9a+3b-10=14, M1
Or complete attempt at long division by (x-3) leading to equation.
Either f(-1) =—1+a—b—10=-18 or long division by

( x+1) leading to equation.

Equation equivalent to 9a+3b=-3 (3a+b=-1) Al
Equation equivalentto a—b =—7 Al
Solve two equations to get a=-2, b=5 M1, Al -
(b) | Eiter f(2)=8-8+10-10=0, or complete division with no M1
remainder. ’
- (x—2) is a factor. Al
or f(x) = (x—2)(x* +5) (M1 Al)
)
2 (a) IXCOS 2xdx = Xsin 2x - I 5|n22x dx (integration in correct direction) M1 A1l
XSiN2X  €0S2Xx
= > + 4 (+k) (second integration) M1 Al
(b) (4)

2sinxcosx 1—2sin®x
X + (+k)
2 4 M1

(use of appropriate double angle formulae)

:%sinx(Zxcosx—sinx)+%+k for %+k Al

= 1sinx(2xcosx—sinx)+C * Alc.a.o.

3)
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if(x) = (-2+4In3)—(~2In3)=-2+3In3

Subject PURE MATHEMATICS 6673 Paper no. P3
Question
number Scheme Marks
3. (a) | Either completion of square,
(x—4)* +(y—8)* =209 +16+64
M1
Or use of formulae, (-f,—g), r=+/(f*+g*—-c)
Centre is (4,8), radius 17. Al Al
3)
(b) | g dy g 16
Either 2x+2ydx 8 l6dX—O M1, Al
Y oy_16)=8-2x,  so Y_4=X AL
dx dx y-8 3)
Or gradient of CP is Y=5|
X—4 B1
Tangent is perpendicular to CP and so has gradient
4-x M1, Al
y—8 3)
(€) | At (21,8) the tangent is vertical, so equation is x = 21. M1, Al
@)
4. @ | X*+1=A0+x)(B-X)+BB-x)+C(1+x); A=-1 B1
2=4B,  B=%; 10=4C, C=% M1AL Al
(4)
0) | (Lt = )ax
2(1+x) 2(3-x)
=—-X+3In(1+Xx)—-3In(3—x) M1Alv ALY
M1A1l

()
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Subject PURE MATHEMATICS 6673 Paper no. P3
Question
number Scheme Marks
5. €Y _ ) V3o
M+ =7, =@ ==Fi=sin60° MLALAL
3)
(5x)° (5x)°
0) | 145x(-3) + (DD + - (D) - "
S 2y 4 Py 025
27 g 18T B1, AL, Al
(4)
2 3
© =1—5[l)+§(i) ,—@(i) . =0.863(4259..)
2\15)" 8\15) " 16 \15 M1 Al
. (2)
(d) | sin 60°- (Ans)~0.0026 Al
1)
6 (@) | 5cost=0:t=2, y= 2 (0, 2) M1A1
. 53 5/3 53 M1A1
4sint=2:t=%2, x=——- t=3% x=—"- (x—,0
6 2 6 2 ( 2 ) (4)
0
> shape | Bl
\_\/ position | Bl
© (2)
C)| dx . dy dy —4cost
— =-5sint, — =4cost, — = -
dt dt dx 5sint MIAI
T
5tan—
y=—yp (—5‘2/5), ie. 8/3y=10x-25\3 * M1, Al

4)




Stewart H

EDEXCEL FOUNDATION

ouse 32 Russell Square London WC1B 5DN
June 2002

Advanced Supplementary/ Advanced Level

General Certificate of Education

Subject PURE MATHEMATICS 6673 Paper no. P3
Question
number Scheme Marks
7. (@ | dv
—=—-kV
jidv =—kjdt, InV = —kt M1
Vv
InV =—kt+C V=Ae™ Al
3)
(b) | t=0,V =20000: 20000 = A B1
t=3,V=11000: 11000= Ae* M1,
ek =0.55
-3k =1In0.55
Al
k ~0.199(3) (allow0.2)
t =10V =20000e%; =£2700 M1:Al
(5)
(c) | 500 =20000e™ ™ =0.025 M1
—0.199t =In0.025
ALV
t ~18.5 (18.44) accept18orl9yrs | aoq

3)




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN
June 2002

Advanced Supplementary/ Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6673 Paper no. P3
Question
number Scheme Marks
8. @ | r=0i-2j+k)+A(-3i+4j+5K) (orany correct
alternative) M1,Al
)
(b) | Uses their line equation, or recognises B is mid point of AC
or merely writes down p=6, g=11 M1, Al
)
(©) | calculates OC o AB M1
Uses cosa = OCe-AB to obtain .
|OC||AB| M1
70
cosa =—, a=239.8" (accept 39.79 or 40)
\166+/50 Al
3)
(d) | Let OD be (9i —2j+ k) +t(~3i + 4j+5k) m
Use scalar product OD. AB=0
Obtfsuns equation in t and solves to obtain t = 0.6 (or M1A1
equivalent)
Uses their t, to obtain 7.2 i + 0.4 j + 4k. ML Al

(6)




EDEXCEL PURE MATHEMATICS P1 (6671) - NOVEMBER 2002 PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
1. (a)|3x-x>13+8 x> 2 M1, AL (2
(b) | x*-5x—14>0 x-7(x+2)>0 X=7,-2 B1
X<-2o0rx>7 M1, Alft  (3)
(5 marks)
2 (@) | f(-3)=-27-27+30+24=0= (x+3)is factor M1 Al 2
(b) | (x + 3)(x*> — 6x + 8) M1 Al
(X +3)(x — 2)(x — 4) M1 Al (4)
(6 marks)
3 (i) | Divide: 1+ 2x*! M1 Al
Differentiate:  6x% + %xi - 2x7? M1 A2 (1,0) (5)
(ii) X—Z+X—_1 M1 A1A1
4 -1
[1*-[]: = (4_1j_(1_1j=4% M1 Al (5)
4 4
(10 marks)
4. (@ |S=a+(a+d)+(a+2d)+... +[a+(n-1)d] Bl
S=[a+(n-1)d]+[a+(n-2)d] +... +a M1
Add: 25=n[2a+(n-1)d] = S=$n[2a+ (n-1)d] M1 Al (4)
(b) |a=54000andn=9 Bl
619200 = 1 x 9 x (2 x 54000 + 8d) M1 Alft
d =3700 Al (4)
() |a+(n—1)d=a+ 10d = 54000 + 10d = £91000 M1 Al )
(d) | ar"-1=54000 x 1.06% (ft their n) | M1 Alft
= £96700 (or £97000) Al (3)

(13 marks)




EDEXCEL PURE MATHEMATICS P1 (6671) - NOVEMBER 2002 PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
5. (i) |arcsin 0.6 =36.9° (awrt) Bl
2x +50=36.87, 2x=-13.13°+ 360° = 346.87° M1 M1
2x +50 + 180 — 36.87, 2x =143.13° - 50° =93.13° M1
X=146.6, 173.4 M1ALlALl (7)
(i) &) | sin 60° = Y3, BC__18
2 (1} sin 60° B1, M1
3
3 12
BC=6+ " BC=-==443 *) M1 Al (4)
2 V3
2 n— in2 O)— 1
(b) | cos® #=1-sin 49—1—§ M1
. 8 V8 242
sin 0= |— ==
\/; ( 3 3 ] Al (2)
(13 marks)
6. (@ |9 Bl 1)
(b) 4 Shape Bl
5 Position of max. Bl
5 on y-axis Bl
T 5 > —1 and 5 on x-axis M1 Al (5)
. 8—(-7)
Gradient:
(©) 3-(2) M1 Al
y — 8 = “gradient” (x — 3) y=3x-1 M1 Al 4)
(d) | Wherey =0, x= % M1ALft (2
. . -7+8 —-2+3 11
Mid point: , ==, = =1 M1 Al 2
(¢) | Midp (2 zj(“] @

(14 marks)




EDEXCEL PURE MATHEMATICS P1 (6671) - NOVEMBER 2002

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
7. (@) | Integrate: y = x3—10x? + 29x (+C) M1 Al
6=8-40+58+C = C=-20 (y = x3 - 10x% + 29x — 20) M1 A1l 4)
(b) | Substitute x=4: 64 — 160+ 116 -20=0 M1 Al 2
_, Oy _ _
(c) | Atx=2, d—-12—40+29—1 Bl
X
Tangent: y-6=x-2 (y=x+4) M1 Al 3)
(d) @ M1
dx
3x2—-20x+28=0 M1
Bx-14)(x-2)=0 M1 Al
14
=" Al 5)
3 ()

(14 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) - NOVEMBER 2002 PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
y+3 y+1 (y+3)* —(y+1)°
1. - = M1
(y+D)(y+2)  (y+2)(y+3) (y+1)(y+2)(y+3)
_ (y2+6y+9)—(y2+2y+1) _ 4y +8 ML AL
(y+)(y+2)(y+3) (y+2)(y+2)(y+3)
_ 4(y+2) _ 4 or 2 VL AL
(y+1)(y+2)(y+3) (y+1)(y+3)  y?>+4y+3 ’
(5 marks)
2. (a) 4X:(2X)2:u2 or 2(X+l):2l2X :zu’ N u2 —2U—l5(=0) Ml, Al C.S.0
)
(b) | u?-2u-15 =(u-5)(u+3) M1, Al
Uu=5=>2x=5 > X:IOLS,ZZBZ M1, Al (4)
log 2 '
[Ignore any other solution] (6 marks)
3. (@) | 1.5sin 2x + 2 cos 2x = R sin (2x + @) = R[sin 2x cos a + cos 2x sin «]
R=,15%+2% =25 Full method for Ror Rz | M1, Al
tana = % = a=0.927 Full method for tan ¢, sin &, cos « | M1, Al (4)
(b) | 3sinx cos x = 1.5sin 2x M1
4 cos?x = 2[2 cos?x] = 2(cos 2x + 1)
. 3sin x cos x + 4 cos? x = 1.5 sin 2x +2 cos 2x +2 Al (2)
(c) | Maximum value of 1.5 sin 2x + 2 cos 2x =R M1
Maximum value of 3 sin x cos X + 4 cos? x=R + 2 or 4.5 Al ft @)
(8 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) - JUNE 2002

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
4. (@ |u2=2p+5 Bl
us=p@2p+5)+5 M1
8=2p>+5p+50r2p?>+5p-3=0
2p-1)(p+3)=0 M1
P=-30r % Al, Blcso (5)
(b) | logz (£) =logz 2t =-1 B1 @)
log> [p_3j = logz p* - logz2 \q Use of log a — log
(c) Ja M1
b
= 3logzp - < logzq Use of loga" | M1
=-3- 1t accept 3logap— 2t | AL ft (3)
(9 marks)
5 @ |(0,2)onC=2=p+q Use of (0, 2) equationinpand q | M1
dy _
Lt ,atp=5=2q M1, Al (3)
Solving= q=25p=-05(or2-q) Al Al (5)
(b) | Gradient of normal at P is — Bl
Equation of normal at P is: y—(p +2q) = -1 (x—1In 2) M1
atL y=0 ..xx=225+In2o0r5(p+2q)+In2or23.19....
atM x=0 .. ym=45+%In20rp+29+ £In2or4.639.... Wit

Area of triangle OLM is : 1 x. x ym = 53.792.... ~53.8

M1, Al cso (5)
(10 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) - JUNE 2002

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
6. @ Shape \/ with vertex on +ve x-axis Bl
> X
(1,0) and (0, %) B1 (2)
(b) | x= agivenby:e*-1=— 1(x-1) Use of —1(x-1) | M1 Al
= 2e¥-2=-x+1, ie x+2*-3=0 Al cso (3)
© ] fx)=x+2>*-3: f(0)=2-3=-1 1 correct value to 1.s.f | M1
f(-1) = -4 +2e'=1.43....
Change of sign .~.rootin-1< a<0 Both correct and comment | Al (2
(d) | x2=-0.693(1....), x2=-0.613(3.....) B1, B1 )
© f(-0.575) = -0.0207... } Change of sign ML AL 2
f(—0.585) = 0.00498... so root is —0.58 to 2dp.
(11 marks)
ALT (e) | xs=0.5914...., x4=-0.5854....., xs =-0.5837....., x¢ = 0.5832....., M1 Al

(x7 = -0.5831....)




EDEXCEL PURE MATHEMATICS P2 (6672) - JUNE 2002

PROVISIONAL MARK SCHEME

Question

NUMmber Scheme Marks
X 0|05 |1]| 15 |2
M1
7. (@) y: | 2 [ 2253|425 |6 > 2 correct ys
11
R~ 5% [2 +2{2.25 + 3 + 4.25} + 6] B1, [M1 Al ft]
z or 6.75 Al
4
(b) | Since curve bends under straight line — overestimate B1 M1
2 2
() V:ﬂjyzdx:ﬂf(x4+4x2+4)dx zly?, y»=( )| M1M1
0 0
x> 4 ’
= 7| —+—x> +4x x" > x"" | M1 Al
5 3 o
32 32
= 7T|:[?+?+8)—(0):| Use of correct limits | M1
= %[96+160+120] = %n (or 251 or 25.1r) Al (6)

(11 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) - JUNE 2002

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
3x-1
8. @Y=" 35 = y(x-3)=3x-1 M1
yx-3x=3y-1
x(y-3)=3y-1 Collect x and factorise | M1
3y-1 3x-1
x="0 " ) = 2 = () Alcso  (3)
y-3 X—
(b) | ff(k) = Ff(k), = k MIAL  (2)
© | 9(-2)=-5 Bl
-15-1 -16
f(-5) = = 2=2 M1, AL (3)
-8 -8
(d) y4
2 g1(x) shape | B1
-5 2 6 X (0,-1)and (2, 0) | B1
/:;' Domain: -5<x<6 | B1 (3)
A
6 1 .
v g(x—=1)
Translation +1 —
| Bl
-1 ! « (lines join at (0,0))
3
-5
Stretch x27 | B1
A
121, "
-1 . - Range: —10<h(x) <12 | Bl 3)
3
110

(14 marks)




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN

January 2003
Advanced Subsidiary / Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question Scheme Marks
number

1 1
1. (@) OI—y:10><§x2 =15x2 M1 Al
d x 2
3
(b) 7x+4x2+C M1 A2(1,0)
2. @ 1
/\ Scales (-1, 1 and 360) B1
/.
\/ 360 Shape, position Bl
17
(b) (0,0.5) (150, 0) (330, 0) Bl B1B1
(c) (x+30=) 210° or 330° One of these Bl
X =180°, 300° M: Subtract 30, A: Both M1 Al
3. |@ 3*=307Y x=2(y-1) *) | MLAL
(b) (2y-2)? =y? +7, 3y? -8y-3=0 M1, Al
(By+1)(y—3)=0, y=... (orcorrect substitution in formula) | M1
1
y=-3, y=3 Al
8
X=— § ’ XxX=4 M1 Alft




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN

January 2003
Advanced Subsidiary / Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question Scheme Marks
number
2. |@ 2 -1200_g4 M1 Al
1-r 1-r
960 (1 — r) = 1200 r=— % (*) Al
(b) Ty =1200 x (- 0.25)8 (or T1o) M1
Difference = Tg — T1o = 0.0183105...— (- 0.0045776...) M1
=0.023 (or —0.023) Al
1200(1.- (- 029)"
() S,= M1 Al
1- (— 0.25)
(d) Sincenisodd, (—0.25)" is negative, M1
so S,=960(+0.25") (*) Al




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN

January 2003
Advanced Subsidiary / Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question Scheme Marks
number

5. |@ 9C-_1eov24 2V M1 Al

dv 100
_160v 2+ 2 Zg M1
100
v3=28000 v=20 M1 Al
2
0 S o3l M1
dv? 50
> (0, therefore minimum Al
(c) v=20:C=@+4—00:12 B1ft
20 100

Cost =250 x 12 = £30 M1 Al




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN
January 2003
Advanced Subsidiary / Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question Scheme Marks
number

6. @ P x=0 y=-2 Bl

0+5) (-2-3
Mid-point: [( )( )j :(ﬁ—E) M1 Alft
2 2 2 2
: .3 . .2
(b) Gradient of I, is o so gradient of 1, is -3 Bl
2
l,: y—(—3)=—§(x—5) M1 Alft
2x+3y=1 Al
(c) Solving: 3x-2y=4
2x+3y=1 x=E M1 Al
13
-5
y=— M1 Alft




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN

January 2003
Advanced Subsidiary / Advanced Level
General Certificate of Education

Subject PURE MATHEMATICS 6671 Paper No. P1
Question Scheme Marks
number

7. (@ BM=+(72+24%) =25 (*) |B1

(b) tana= % or equiv. and £ BMC =2a, or cosine rule M1 Al
< BMC = 0.568 radians (*) Al

(c) A ABM: %(14 x 24) (=168 mm?) (or other appropriate A) | B1
Sector: %(252 x 0.568) M1 Al
Total: “168 + 168 + 177.5” = 513 mm? (or 514, or 510) M1 Al

(d)  Volume = “513” x 85 mm?® (M requires unit conversion) M1

=44 cm?® Al




January 2003
Advanced Subsidiary / Advanced Level
General Certificate of Education

3

Subject PURE MATHEMATICS 6671 Paper No. P1
Question Scheme Marks
number

8. @ Ay=1 B:y=4 Bl

b)) Y- = 2 Wherex =5 M1 Al
dx 25 5
Tangent: y-1= %(X _5) (5y = 2x — 5) M1 Al
(©) x=5y2 B1B1
% %
(d) Integrate; 2| _10Y”° M1 ALft

%

3 3 3

[]4—[]1=[1°X44][1OX1A], 70 (23%,23.3) M1 A1, Al

3

In both (d) schemes, final M is scored using candidate’s “4” and “1”.

Alternative for (d): Integrate: % M1 Al
7 1
Area = (10x4) — (5x1) — (% — %j , = ?O (233,23.3) | M1AL Al




EDEXCEL PURE MATHEMATICS P2

PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
number
1. X2 =9 =(x-3)(x +3) seen Bl
Attempt at forming single fraction
X(X—=3)+ (X +12)(x+1)  _ 2x* +10x+12 M1; Al
(X+D(x+3)(x-3) ' (x+D(x+3)(x-3)
Factorising numerator = 2(x+2)(x+3) or equivalent = M M1M1AL (6)
(X+D(x+3)(x-3) (x+1)(x-3)
(6 marks)
N n(n —1)p?x>
2. QL+px)"=1+npx,+ ———+ B1, Bl
. - n(n-1)
Comparing coefficients: np = -18, ———= =36 M1, Al
Solvingn(n-1)=72togiven=9;p=-2 M1 AL; Al ft (7)
(7 marks)
3 (@) Y, V graph with ‘vertex’ on x-axis | M1
/ {~1a, (0)}and {(0), a} seen | A1 @)
a
-za O X
y 4 k Correct graph (could be separate) | B1 1)
\O >
(c) | Meet where 1. [2x + a| = x|2x + a | — 1 = 0; only one meet Bl 1)
X
(d) | 232 +x-1 Bl
Attempt to solve; x = % (no other value) M1; Al 3)
(7 marks)




EDEXCEL PURE MATHEMATICS P2

PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
number
4 1 2
4. Volume = 7 (1+—j dx M1
RQPX-
(“Lydx- 1t te B
24/x Jx  4x
1
=[x+2\/§+zlnx} M1 Al Alft
Using limits correctly M1
Volume = 7 (8+%In 4)+3} Al
1
=z 5+§In2} Al (8)
(8 marks)
5 (@) |[Distance from one side (m) 0 2 4 6 8 10
Height (m) 0O [613]780|780|613]| O
“y” =7.80when “x” =4 0r6 | Bl
Symmetry | B1 ft (2)
(b) | Estimate area = %[0 +2(6.13+7.80 + 7.80 + 6.13)] B1 M1 Alft
=55.7 m? Al 4)
(c) | 140 - (b) =84.3 m? Al ft 1)
(d) | Over-estimate; Bl
reason, e.g. area under curve is under-estimate (due to curvature) Bl (@)
(9 marks)




EDEXCEL PURE MATHEMATICS P2

PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
number
6. @ vyt Shape | B1
/ p=3or{s, 0}seen | Bl 2)
o /3 ]
. 1
(b) | Gradient of tangentat Q = — Bl
q
Gradient of normal = —q M1
Attempt at equation of OQ [y = —qx] and substituting x =q, y = In 3q
or attempt at equation of tangent [y—3Ing=-q(x - q)] withx=0,y=0
or equating gradient of normal to (In 3g)/q M1
o>+ In3g=0(*) Al (4)
©|In3x=-x = 3Kx=e"; = x=1e™* M1; Al )
(d) | x1 =0.298280; x2 = 0.304957, x3 = 0.303731, x4 = 0.303958 M1; Al
Root = 0.304 (3 decimal places) Al 3)
(11 marks)
7. (a) | sinx+V3cosx=Rsin (x + )
=R (sinx cos a + cos x sin ) M1
Rcos a=1, Rsin a=+3 Al
Method forRor ¢, e.g. R="(1+3) or tan =3 M1
BothR=2and o =60 Al 4)
(b) secx + V3 cosecx=4 = +£:4 B1
CoSX  sinXx
= sinx + V3 cos x = 4 sin X cos X M1
=2sin 2x (*) M1 3)
(c) | Clearly producing 2 sin 2x = 2 sin (x + 60) Al 1)
(d) | sin 2x—sin (x + 60) =0 = cos 3 +60 gin X_260 =0 M1
cos 3X;60 =0 = x=40°, 160° M1 AL AL ft
sin X250 _o = x=60° B1 (5)
(13 marks)




EDEXCEL PURE MATHEMATICS P2

PROVISIONAL MARK SCHEME JANUARY 2003

Question

Scheme Marks
number
8. (@) y [ shape | B1
(0, d) intersections with axes (c, 0), (0, d) | B1 @)
0 €0 x
(b) yl shape | B1
(0, 3¢) X intersection (4 d, 0) | B1
y intersection (0, 3c) | B1 (3)
O] (54d,0) X
©@) |c=2 Bl
(i) | =1 < f(x) < (candidate’s) c value Bl B1 ft (3)
Int
(d) |3(27) =1 = 27*= 1 and take logs; —x= In—; M1; Al
n
d (or x) = 1.585 (3 decimal places) Al (3)
() | fg(x) = flogz x] = [3(2"***) —1]; =[3(2'°gz%)—1] or T M1; Al
= E—1 Al (3)
X
(14 marks)




EDEXCEL PURE MATHEMATICS P3 PROVISIONAL MARK SCHEME JANUARY 2003

Question

Number Scheme Marks
1(a)
3(x+1) __A + B , and correct method for finding A or B M1
(x+2)(x-1) x+2 x-1
A=1 B=2 AL Al
3)
(b)
1 2
f'(x)=- -
A M1 AL
Argument for negative, including statement that square terms are positive Alftv
for all values of x. (f.t. on wrong values of A and B)
©)
2
(a) a=4, b=5 (both are required) Bl
1)
(b) (x—4)*+(y—-5)*=25 M1A1ft
)
C
© Finding the distance between centre and (8, 17), \/ [(8—a)? + (17 —b)? M1
Complete method to find PT, i.e. use Pythagoras theorem and subtraction, ML
Al

PT=11.6

3)




EDEXCEL PURE MATHEMATICS P3 PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
Number
3(a) Using f(+2)=3 M1
Showing that p = 6 %, with no wrong working seen.
Al 2
S.C. If p =6 used and the remainder is shown to be 3 award B1
(b) Attempt to find quotient when dividing ( n + 2) into f(n) or attemptingto | M1
equate coefficients.
Quotient = n*+4n+3, or finding eitherq=1o0rr=3 Al
Finding both g=1andr=3 Al (3
© The product of three consecutive numbers must be divisible by 3
M1
Complete argument
Al (2
4. (a) 2 _ (=2)(=3) (an2 . C2(3)(4) 5.1
(1+3x)° =1+ (-2)(3x) + T (3x)° + 3 (3x)" +...... M1
=1, - 6X, + 27% Bl, AL Al
(4)
(b) Using (a) to expand (x +4)(1+3x)or complete method to find coefficients M1
[e.g. Maclaurin or %(1+3x)1+1—31(1+3x)2].
AL ALftALft

= 4—23x,+102x*,-405x> = 4, — 23X, + 102x?

(4)




EDEXCEL PURE MATHEMATICS P3 PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
Number
6(a) r=i+2j—3k+A(4i—-5j+3k) or r=5i—-3j+ A(4i—5j+3k)
(or any equivalent vector equation) M1A1 (2)
(b) | Show that p=-3 Bl (D)
© Using cos 0 = (4i=5]+3K).(i—2j+2k) M1
\/(42 +5° +32)\/(12 +2°+2%)
_ 0 _ 4 ( ft on 4i — 5j + 3k) num, denom. | Alft Alft
15V2 32
6 =19.5° (allow 19 or 20 if no wrong working is seen) Al 4)
(d) | Shortest distance = AC sin 0 M1
—_ 2 2 2 —
AC = (a-1)?+2* +(b+3)?) (=3) MIAL
Shortest distance = 1 unit Al (4)
Alternatives
Since X =(1+41,2-54,-3+341)
CX=(-1+41)i+(2-54)j+(-2+31)k M1
Use Scalar product CX.(4i—5j+3k) =0, OR differentiate |CX| or |CX|2 M1
and equate to zero,
_ Al
to obtain A = 0.4 Al (4)

and thus |CX|=1




EDEXCEL PURE MATHEMATICS P3 PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
Number
5. (a) N _3_2y M1A1
dt 15
dv .
= _15E =-450+2V, no wrong working seen Al* (3)
b Separating the variables = —Ldv =dt M1
(b) 2V —450
Integrating to obtain —%In |2v —450|=t OR —%In \V —225=t dM1 Al
o I 15 15
Using limits correctly or finding ¢ (—?In1550 OR —?In 775) ML
2/ =40 _ 2, equivalent
1550 15 ° Al
Rearranging to give V =225+ 775¢ dM1A1
(7)
©) V=225

B1 (1)




EDEXCEL PURE MATHEMATICS P3 PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
Number
7(a 2x M1 Al Al
@) d—y:—Ze’ZX\/;+ €
dx 24x
Putting S—y =0 and attempting to solve dM1
X
x=1 Al (5)
(b) Volume = .l[(\/;ezx)zdx = Jl'xe“dx
. . M1 AL
—4x l —4X 1 —4x
Ixe dx =—=—xe +J'—e dx M1 Al
4 4
_ _ixe—4x __e—4x Al ft
4 16
1 1 1. =«
Volume = 7[-=¢* ——e*]-[-=]=—[1-5¢"*
VAT T M1 Al

)




EDEXCEL PURE MATHEMATICS P3 PROVISIONAL MARK SCHEME JANUARY 2003

Question Scheme Marks
Number
8 (a) cos(A+ A) = cos® A—sin® A M1
=c0s? A—(1-cos® A) = 2cos? A-1 Al (2
(b) [x=2,0=%;x=\@,¢9:%] B1
x:Zﬁsine,g—z:Zﬁcose Bl
[V8—xdx = [ 212 cos02v/2 cos0d 0 = [8cos® 6dg M1A1
Using cos 26 = 2cos® 6 —1 to give _[4(1+ c0s26)dé dm1
=46+ 2sin 20 Alft
Substituting limits to give %7[+\/§—2 or given result Al (7)
(©) dy  -2sin2¢
d6 1+cos20 B1
. . ., dx . dy
Using the chain rule, with 40 secdtan@ to give d—(: —2c0s60) M1
X
Gradient at the point where 6 = Z is -1. Alft

Equation of tangentis y+In2=—-(x-2) (0.a.e.)

MI1AL (5)




EDEXCEL PURE MATHEMATICS P1 (6671) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
1L (@ y=5x—x1+C M1 A2 (1,0)
(b) 7=5-1+C, C=3 M1 Al ft
1 1
X=2: y=10- = +3=12= M1 Al
2 2
(7 marks)
2 (@) 6Xx—2x<3+7 x<2% M1 Al
(b) (2x-1)(x - 5) Critical values % and 5 M1 Al
1
> <Xx<5 M1 Al ft
() 1 <Xx< 2l B1 ft
2 2
(7 marks)
3. (a)3) a+(n—1)d=280+ (35 x5) =455 M1 Al
(i) %n [2a+ (n—1)d] =18 [560 + (35 x 5)] = 13 230 M1 Al ft
(b) 18 [560 + (35 xd)] =17 000 M1 Al
— — 62
d=10.98... x=11(allow 11.0 0r 10.98 or 10.99 or 103 ML Al
(8 marks)

(ft = follow-through mark)




EDEXCEL PURE MATHEMATICS P1 (6671) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
1., 1.
4. (@) 510 = Jr’x15=15 M1 Al
rr=20=V(4x5 r=2\5 *) Al
(b) ré +2r=3v5+ 45 =75 cm (or 15.7, oraw.r.t 15.65....) | M1 A1
(c) AOAB: %rz sin@ =10sin 1.5 (=9.9749...) M1
Segment area = 15 — AOAB =5.025 cm? M1 A1l
(8 marks)
2c0s? @ —cos 6 —1=1-cos? M1
3c0s? @ —cos @ —-2=0 Al
(3cos @+ 2)(cos 8 -1)=0 cos 9=—§or1 M1 Al
¢ =0 ¢ =131.8° B1 Al
6 = (360 — “131.8”)° = 228.2° M1 Al ft
(8 marks)
2—-6 1
_ m=<%"°[__= M1 Al
6. @ 12—4( 2)
y — 6 = (their m)(x —4) X+2y=16 M1 Al
(b) y = —4x Bl
16
() X+2(-4x)=16 —7x =16 x=-— M1 Al
64
= — Al ft
y 7
16 64 X +X, Y +Y 6 53
A(4,6), C|l-——| |22z | ) = =2
()(77j(2 2)(77j M1 A1 ft
(10 marks)

(ft = follow-through mark)




EDEXCEL PURE MATHEMATICS P1 (6671) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
7. (@) x> —2X+3=9-x M1
x> —x—-6=0 (x+2)(x-3)=0 x=-2, 3 M1 Al
y=11, 6 M1 Al ft
X3
(b) J 0 —2x+ o= 2= + 3 M1 Al
3 3 B 2
X x2y3x =(9—9+9)—(—8—4—6) (: 21—) M1 Al
3 L 3 3
. 1 1
Trapezium: 5 (11+6)x5 (: 42;} B1 ft
Area = 423—212:20§ M1 Al
2 3 6
Alternative: ~ (9—x)—(x® —2x+3)=6+Xx—x> M1 Al
x> X3
I(6+x—x2)jx:6x+——— M1 A1l ft
2 3
2 x3T 9 8) . 5
6X+——-——| =[18+—-9|-|-12+2+—|,=20— M1 Al, Al
2 3, 2 3 6
(12 marks)

(ft = follow-through mark)




EDEXCEL PURE MATHEMATICS P1 (6671) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
d
8. (3 2 4x® —16x M1 AL
dx
(b) 4x% -16x=0 M1
4x(x*-4)=0 x=0, 2, -2 A2 (1, 0)
y=3, -13, -13 M1 Al
2
(©) d—)2/:12X2 -16 M1
dx
x=0 Max. One of these, ft | Alft
X=2 Min. }
X=-=2 Min. All three Al
(d) x=1: y=1-8+3=-4 Bl
_ dy
Atx=1, d—=4—16=—12 (m) B1 ft
X
) 1 1
Gradient of normal = —— [: —j M1
m 12
Y- (4= (x-D x—12y-49=0 M1 AL
(15 marks)

(ft = follow-through mark)




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
X2 +4x+3 _ (X+3)(x+1) _ .
1. (@) > = Attempt to factorise numerator or denominator | M1
X +X X(x+1)
- X3 or 1+ 3 Al (2)
X X
2
(b) | LHS =log: X +4x+3 Use of loga-logb | M1
X +X
RHS =2%0r 16 Bl
X + 3 =16x Linear or quadratic equationinx | M1
x==2ortor0.2 Al (4)
(6 marks)
y X2—2x+3=(x-1)*+2 Full method to
2 (@) \\3\ establish min. f M1
5 f(4)=32+2=11 f>2 | Al
i <
1 « f<11 | Bl (3)
(o) | f(2)=3; ~16=gf(2) =>16=31+1 M for using their f(2) foreqn | B1; M1
S A=5 ft their genuine f(2) | Al ft (3)
(6 marks)
6_o6, (0)os 6,4 2 n
3. 2-px)°=2"+ 1 2°(—px) + 5 2%(—px) Coeff. of xor x* | M1 okay
r
n
=64 + 6 x 2°(—px); + 15 x 24(—px)? No [rj Al: Al
15 x 16p% = 135 = p?=2or p=2 (only) M1, Al
-6.32p=A M1
_ Al ft
= A=-144 (their p (> 0))
(7 marks)

(ft = follow-through mark)




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
4. (@) y Translation in < or — | B1
(5. 1) Points correct | B2, 1,0
\ (-leeco) (3)
1 1\ ]
(b) y X < 2 including points | B1
G- X > 2 correct reflection | Bl
/ cusp at (2,0) (notv) | Bl (3)
O 2
©) Co) d (4.1) correct shape x>0 | Bl
symmetry in y-axis | B1
correct maxima | B1
_2/ o ) \ g correct x intercepts | B1 4
(10 marks)
5 (a) y, y = x: starting (0,0) | B1
2 y =W y=2-e*
“““““““““““““““““““ shape & int. on +y-axis | Bl
. y=2 _,e_x correct relative posns B1 (3)
(b) | Where curves meet is solution to f(x) = 0; only one intersection Bl (1)
(c) | f(3)=-0.218... f(4)=0.018... one correct value to 1 sf | M1
change of sign .. root in interval both correct (1 sf) + comment | M1 (2)
@ Xo=4 x1=(2-e%2=3.92707... expression or x; to 3 M1
dp
X2 =3.92158... X1, X2 t0 > 4 AL
dp
X3 =3.92115... carry on to
X4
X4 = 3.92111(9)... to>3dp | M1
Approx. solution =3.921 (3 dp) Al cao 4
(10 marks)

(—1eooo = minus 1 mark for each error or omission; cao = correct answer only)




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
dy c dy
. e A Attempt — | M1
0 @ dx  x? " ox
Whenx=p = —4= —# soc=4p? (%) Al cso (2)
(b) [5=1+ £ and solve with ¢ = 4p? M1
p
5=1+4p = p=1 c=4 (¥ Al cso ()
5 _ 8 16
© |y =1+ —+— y2=;> 2 terms correct | M1
X X
, 16
Iy dx = x+8|nx—7 some correct [ ; all correct | M1; Al
‘ 16
Iyde=(2+8|n2—?)—(1+8|n1—16) Use of correct limits | M1
1
2
V= ch y2dx B1
1
- V=n(9+8In2) k=9:q=8 | AL;AL  (7)
(11 marks)
7 (@ | Mis(0,7) Bl
d_y: 2e* Attempt Yy M1
dx dx
~. gradient of normal is — ft their y'(0) | M1
- equation of normal isy-7=-2(x-0) orx+2y=14 Al (4)
(b) |y=0,x=14 ~ Nis(14,0) (*) B1 cso (1)
(©) [ (2¢* + 5) dx = [2e* + 5x] some correct| | M1
In4
Ri= [ (2¢°+5)dx=(2x4+5In4)=(2+0) | ML limits used
Ry (T 0
| =6+5In4 Al
T=1x13x(14-1In4) Areaof T | Bl
T=13(7-1In2) ; R1=6+10In2 Useofln4=2In2 | B1
R=T+Ry, R=97-3In2 M1, Al (7)
(12marks)




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
8. (i) | cosxcos30 —sinxsin30 = 3(cosxcos 30 + sinxsin30) Use of cos(x +30) | M1
= 3c0s x —sin x = 3V3 cos x + 3 sin x Sub. for sin 30etc | \1 AL
decimals M1, surds Al
ie. —4sinx=2V3cosx — tanx=- E *) Use tan x =~ X M1, Alcso (5)
2 COS X
pa— — 1 2
(i) (@) | LHS = L (l 2sin” 0) Use of cos 2A or sin 2A; both correct | M1; Al
2sinfdcosé
= ﬂ =tan 8 (*) Al cso (3)
cosé
(b) | Verifying: 0=2-2 (since sin 360 =0, cos 360 = 1) B1 cso
(c) | Equation » 1= w Rearrange to form M M1
sin 260 sin 260
= tan g = 1 Al
i.e. 6 = 26.6° or 206.6° (Accept 27°, 207°) M1 (any acc.)
Al (both) (4)
(13 marks)
Alt1 (c) | 2sin @cos =2 —2(1 -2 sin?6) Use of cos 2A and sin 2A | M1
0 =2sin &2 sin 8- cos 0)
= (sin#=0) tang = 1 etc, as in scheme Al
Alt2 (c) | 2cos20+sin20=2 = CO0S (2«9—oc)=i M1
NG
a=22.6 (or 27) Al
20=2a, 360, 360 + 2 0=aor180+a | M1
0=a,180 + e 6 =27°or207° (or1dp) Al both

((*) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark)




EDEXCEL Mathematics June 2003 Provisional Mark Scheme

Subject PURE MATHEMATICS Paper no. P3
Question Scheme Marks
number
1. Attempt to use correctly stated double angle
formulacos 2t = 2cos*t —1, or complete method using other
double angle formula for cos2t withcos®t +sin’t =1 to M1
eliminate t and obtain y =
y =2(%)> —1or any correct equivalent.(even y =cos2(cos (%)) Al
)
shape B1
position including
restricted domain B1
-3<x<3 (2)
2 (@) 1 6
p+6+12+q:—§p+z—6+q M1, M1
9
A p=-223 M1
p=-20 Al
(4)
(b) N _ _
Remainder=p+q+18 =p+21 (=1) B1v ft on p
1)




EDEXCEL Mathematics June 2003

Provisional Mark Scheme

Subject PURE MATHEMATICS Paper no. P3
Question Scheme Marks
number
3. (@) | Centreisat (3,-4) Bl
radius = /(3 + (—4)2 ——75) =10 M1AL o
(b) 1%t circle B1
2" circle B1
Circles touching B1
At(9,4) Bl
(4)
4. (@) dy dy _
14x+(48x&+48y)—14y&_0 M1 (B1) Al
. dy 2 . . . .
Substitutes PVl into derived expression to obtain M1
X
14x+%x+48y—§y =0
11 11
5. 250x+500y =0 =x+2y=0 Al
- : _ (5)
(b) | Eliminates one variable to obtain, for example, M1
7(2y)? + 48(-2y)y —7y* + 75=0and obtains y (or X)
Substitutes y to obtain x (ory) M1
Al, Al

Obtains coordinates (-2,1) and (2,-1)

(4)




EDEXCEL Mathematics June 2003 Provisional Mark Scheme

Subject PURE MATHEMATICS Paper no. P3
Question Scheme Marks
number
S5. @ dy - X, . -1
&—\/SIHX+E(SIH X) 2 COS X M1.AL
" X, . 1
AtA \/smx+5(smx) 2cosx =0 dM1

. X
S.sinx+—cosx=0 (essential to see intermediate line before given answer)

s2tanx+x=0 * Al
(4)
(b) VZﬂIyZdX:ﬂJXZSin xdx M1
:7Z'|:—X2COSX+J-2XCOSXdX I M1 Al
0
7Z'|: X% COS X+ 2XSin X — IZSInXdX ]ﬁ M1
0
n[ X? COS X + 2XSiN X + 2C0S X ]0 Al
7Z'|:7Z'2—2 2 M1
=z|7° -4 Al

()




EDEXCEL Mathematics June 2003 Provisional Mark Scheme

Subject PURE MATHEMATICS 6673 Paper no. P3
Question Scheme Marks
number
6. (@) | AB=(2i—j+2k), CB=(-2i+2j+k),  (or MIA1l
BABC, or AB,BC, stated in above form or column
vector form.
cos ABC = CBeAB _ 4 M1 Al
ICB||AB| 9 (4)
b :
(®) | Area of AABC =1x3x3xsinB M1
sinB:J(l—g—ﬁ):@ M1
~.Area = 1./65 Al
©)
ef 4 0 |
AC =| -3 | DC =| -1 |or given in alternative form with
1 -3 M1
attempt at scalar product
AC ¢ DC =0, therefore the lines are perpendicular. AL
(2)
4 -2
(d)| AD=|-2| DB=|1 |and AD:DB = 2:-1 (allow 2:1) M1, Al
4 -2
)




EDEXCEL Mathematics June 2003

Provisional Mark Scheme

Subject PURE MATHEMATICS 6673 Paper no. P3
Question Scheme Marks
number
7. @ | dv dv
— =+cW or — W
dt dt M1
AsV:Ah,d—V:AorVoch M1
dh
. . dh c —C
..use chain rule to obtain — = ——«/\7 =——h= —k\/ﬁ
d A JA Al
o) 3)
an__ j kdt M1,
h
2h* = A—kt M1 Al
h% :A_E
2 2
h=(A-Bt)*> = Al
(4)
(c)| t=0,h=1: A=1 B1
t=5 h= 0.5: 0.5=(1-5B)?
1—./0.5
B =% (B = 0.0586) B1
A 5 . Bl
h=0,t=—= =17.1min
B 1-405 (3)
(d)
2




EDEXCEL Mathematics June 2003

Provisional Mark Scheme

Subject PURE MATHEMATICS 6673 Paper no. P3
Question Scheme Marks
number
8. (a) | Method using either M1
A B C A Dx+E
+ + > or + >
@-x) (2x+3) (2x+3) 1-x  (2x+3)
B1
A=l AL, Al
C=10,B=2 or D=4 and E =16 ' 4)
(b)
j[i+ 2 £ +10(2x-+3) *Jd orj DX+E g | M1
1-x 2x+3 1-x (2x+3)
-1
—InfL— x|+ In[2x +3[-5(2x +3) * (+c) or MIALY ALVALY
—InfL— x|+ In[2x + 3 - (2x+8)(2x+3) ™ (+c) (5)
(©) | Either
(L= %) +2(3+2x) " +10(3+2x) 2 = M1
T+ X+ X +... Al
2x  4x°
_1__ -2
( 3 5 ) M1 A1l
2)(-3
N ICA I KR Al
B D B M1A1
9 27 9 7
Or
25[(9+12x+ 4x?)(L-x)] * =25[ (9+3x—8x* ~4x°)] M1 Al
By, o0 8¢ 4T nf, o vl o) 2
9 5 9 9 5 5 M1 Al Al
_25 25 25, M1A1
9 277 9 7)




EDEXCEL PURE MATHEMATICS P1 (6671)
PROVISIONAL MARK SCHEME NOVEMBER 2003

Question Scheme Marks
Number
1. (@ 77 74 Bl B1
@)
() d=74-77=-3 B1/
1
(© 1
SSO=§n[2a+(n—1)d]=25[(2><77)+(49><—3)] M1 Al
3
=175 Al ®)
6
2. (@ 4x(x+3) or x(4x+12) (or useof quadratic formula) M1
x=0 X=-3 Al Al
©)
(b) Usingb*-4ac=0 144-16c=0 c=9 M1 Al
(2x+3)(2x+3)=0 x=... (or quadratic formula) M1
3 Al
X=——=
2 (4)
7
3. X= 3y—1 M1
(By-1°-3y(By-1)+y*=11  y*-3y-10=0 M1 A1l
(y-5)(y+2)=0 y=5 y=-2 M1 Al
x=14  x=-7 M1 ALY
(7)
7




EDEXCEL PURE MATHEMATICS P1 (6671)
PROVISIONAL MARK SCHEME NOVEMBER 2003

ﬁﬂﬁg Scheme Marks
4. @  4x+9, +12Vx B1, Bl o
(b) J.(4X+12X%+9)dX=2x2+8x%+9x (\fdep.0n3terms) M1 Al\/
© [... ]f=(8+(8><2%)+18)—(2+8+9) M1
=7+16+2 M1 Al
+16+/2 o
;
5 (a)
B1
R B1
—»
AV
(b)
(o,lj, (f,oj, [5—”j Bl Bl BI1
V2 4 4
3
(©) ( . j .
X+ — = had
" 3 B1
Other value (27:——:) 5?” M1
Subtract = x=Z x=1Z M1 Al
4 12 12 4
9




EDEXCEL PURE MATHEMATICS P1 (6671)
PROVISIONAL MARK SCHEME NOVEMBER 2003

%ldfgg? Scheme Marks
6. (@ V=xr*h=500, A=2zrh+ar? Bl M1
A=27ZI’(%)+7ZI’2=7ZI’2+1Orﬂ * M1 A1l
(4)
) A 1000r2 M1 Al
dr
_ /500
4)
d?A 3 .
(©) v = 27+ 2000r °, >0  therefore minimum M1 AL/
(2
(d) 1000 M1 Al (2

A=+ ===271

(nearest integer)

12




EDEXCEL PURE MATHEMATICS P1 (6671)
PROVISIONAL MARK SCHEME NOVEMBER 2003

ﬁﬂ?ﬁgg] Scheme Marks
7. @ 5-(-3 4
2 M1 Al
8-2 3
2
+X Yty M1 Al
M [Xl ' 1 2) 51
(b) > (51
Gradient of CM is —% Bl\/
. _ 3
Equation of CM: y—1=—z(x—5) M1 Al
®)
(4y =-3x+19)
When x=4 —Z
© o Y=2 M1 A1/
)
(d) N
Radius:\/(4—2)2+(z+3j M1 A1,/
:\/4+361 425 \/7\/_ T
4
13




EDEXCEL PURE MATHEMATICS P1 (6671)
PROVISIONAL MARK SCHEME NOVEMBER 2003

Rumber Scheme Marks
8. @) x(x2—6x+5) M1
M1 A1l
=X(Xx-1)(x-5
(x=1)(x-5) "
(b) 1and5 Bl\f 1)
c
© %—3X2—12X+5 M1 AL
Atx=1. M_3.1245-4 AL
dx
©)
(a) 3 x* 6x° 5x
X* —6X° +5xJdX = — — ——+ —
I Jox== 3 T M1 Al
11 5 3
=324 (zzj v ALY
Evaluating at 5: %_25(”% Al
4 2
Tofind S 31 3. 3 M1
4 4
Total Area= 32+% = 32% AL

(7)
14




EDEXCEL PURE MATHEMATICS P2 (6672)
PROVISIONAL MARK SCHEME NOVEMBER 2003

Question
Number Scheme Marks
1. @ 2 N 13
X-=3 (x=3)(x+7) M1
_2AX+7)+13  2x+27 MIAL 3
X=3)(x+7) (x=-3)(x+7) -
(b) 2X+27=%x"+4x-21 M1
x> +2x—-48=(x+8)(x-6)=0
X=-8,6 M1Al1 3 6
2. @ y
/ Shape| B1
1
domain, intercept | g1 2
0
X
(b)  £800x1.04" ~ £1184 cao | M1 Al 2
() 1.04°=2 M1
M1Al1 37
X= In2 ~18 (years) -
In1.04




EDEXCEL PURE MATHEMATICS P2 (6672)
PROVISIONAL MARK SCHEME NOVEMBER 2003

Question Scheme Marks
Number
3. (@ n(n-1 n(n-1)(n-2
1+nax,+( )(ax)2+( g( )(ax)3+
accept2!,3!' | B1,B1 2
n(n-1
(b) na=2_8, (2 )a2=30 both | M1
8 2 i
n(n-1 ~lz-1)a either | M1
G T i
2 n 2
Al Al 4
n=16, a=—
(©) s
16.15.14(1) _ 70 M1 Al 28
6 2
4.
@ 8. %-0 = xX=8 = x=2 M1 Al 2
X
b
(b) [§_X2j:x4—16x+g; M1 3(or 4) terms M1 Al
X X
5
j(x“—16x+64x-2)dx:X—-8x2—E M1 Al
5 X
X 64 (32 1
8 —— =(——32—32j—[——8)—64 M1 Alft
5 x|, \s 5
.71 L
VO|UmeIS€7Z' (units”) Al 7




EDEXCEL PURE MATHEMATICS P2 (6672)
PROVISIONAL MARK SCHEME NOVEMBER 2003

Question Scheme Marks
Number
5. (@ 1 sn?e | 1 sin’é )
—_— 2 T2 B
L tar120: cpsj@ orﬂorequivalent M1
1+tan“ @ sin“ ¢ 0 M1
I+ —=,
cos” 0
cosza—sinza_cos%’_cosze x M1 AL 4
cos’9+sin?0 1 0 -
(b) r 1
6 =—, cos20 =—
3 \/E M1
- 1
1+t* /2 M1
tZ:‘/E_l M1
V2 +1
=‘/§‘1.‘/_2_‘1=3_2\/§ co|M1AL 59
J2+1 4/2-1 %
Alternative to 5(b)
2t
_t2=tan29=1 M1
t?+2t-1=0 M1
t=+2-1 M1
t?=(V2-1f =3-2y2 * co|M1 A1 5




EDEXCEL PURE MATHEMATICS P2 (6672)
PROVISIONAL MARK SCHEME NOVEMBER 2003

ﬁﬂ?ﬁgg] Scheme Marks
6. (@ r T
x0 = 3 3 1,0 |B1
y 1 146 142 O 1.46,1.42 | B1,B1 3
NB. Not giving 2 d.p. loses a maximum of one mark
® L7 B1
2\ 6
~...(1+2(1.46+1.42)+0) fttheir ys M1 Alft
~1.8 accept 1.77 Al 4
(¢) underestimates Bl
diagram or explanation Bl 29

Va

NB. Exact answer is %(ez - J ~1.905...




EDEXCEL PURE MATHEMATICS P2 (6672)
PROVISIONAL MARK SCHEME NOVEMBER 2003

Question

Number Scheme Marks
7. (a)
V shaperight way up | B1
vertex in first quadrant | B1
g| Bl
] a
—1eeo0; 23, a,-z B2 (L0)5
y
2a
a
alo x
4
(b) 4x+a=(a-x)+a [ M1
5x = a, X = a M1
5
9a
y= 5 both correct | Al 3
© fo(x)=|4x+a-d+a=[4x+a M1 Al 2
(d) |ax+a=3a = [4x=2a M1 Al
x=2_2a ALAL 313
2 2




EDEXCEL PURE MATHEMATICS P2 (6672)
PROVISIONAL MARK SCHEME NOVEMBER 2003

Question Scheme Marks
Number
8. @ 3 1
f'(X)=———= M1 Al
(=2~
§—i2=0 = 3 -x=0 = x=l M1 Al 4
X X 3
(b)
=31n ! 3 33 (k=3)
e Y = M1 Al 2
)
© x=1 = y=1 Bl
fM)=2 = m=-= M1
1 x 3
y_1=_§( -1 (y=_§+§j M1 Al 4
(d)i X 3 1
——4+—=3Inx+= M1
X
leading to 61nx+x+g—3=0* Al
X
ii g(0.13)=0.273...
0(0.14)=-0.370... Both, accept oned.p. | M1
Sign change (and continuity) = root e(0.13, 0.14) Al 4 14
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Question Mark Scheme Marks
1.(a) f(-2) = (-2)° - (19x-2) - 30 M: Evaluatef (=2) or f (2) M1
f(-2) =0, so (x + 2) isafactor Al (2)
Alternative: (x> -19x—-30) =+ (x+2) = (x*+ax+b), a=0,b=0 [M]]
= (x*-2x-15), so(x+ 2)isafactor [A1]
(b) (x> —=19x—30) = (x+ 2)(x* — 2x—15) M1A1l
= (X+ 2)(x + 3)(x—5) M1Al (4)
(6)
2.(a) %rze = %x 6.5°x0.8=16.9 (aw.r.t.if changed to degrees) M1A1l (2
(b) gno.4=6—’;, x=6.5sn 0.4, (where x is half of AB) M1, AL
(n.b. 0.8 rad = 45.8°)
AB =2x=5.06 (aw.r.t.) *) Al 3)
Alternative: AB?=6.5% + 6.5° — 2x 6.5x 6.5c0s0.8 [M1]
AB= /6.5 +6.52 — 2x 6.5x 6.5c0s0.8 [A1]
AB =5.06 [A1]
(©) ré +5.06 = (6.5x0.8) +5.06 =10.26 (aw.r.t) (or 10.3) M1A1 (2
()
3.(9) 5p-8)-p=QBp+8 -(5p-9 M1
Solve, showing steps, to get p = 4, or verify that p=4. *) Alc.s.o.
@)
Alternative: Using p = 4, finding terms (4, 12, 20), and indicating
differences.[M1]
Equal differences + conclusion (or “common difference = 8”). [A1l]
(b) a=4 and d=8 (stated or implied here or elsewhere). B1
T40:a+(n—1)d=4+(39><8):316 M1A1 (3)
© s, =%n[2a+(n—1)d] - %n[8+8(n—1)] M1 ALft
=4n® = (2n)? Al 3
(8
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Question Mark Scheme Marks
4.(a) b? - 4ac = (-k)? - 36 = k* - 36 M1A1l
. 1.V 1.,
Or, (completing the square), X_Ek = Zk -9
Or, if b* and 4ac are compared directly, [M1] for finding both
[A1] for k? and 36.
No rea solutions: k?—36<0, —6<k<6 (fttheir“36") M1, Alft
(4)
(b) X2 —AX+9=(X—2)% ... (p=2) Bl
Ignore statement p = -2 if otherwise correct.
X2 —4x+9=(x-2%?-4+9=(x-2)%+5 (q=5) M1A1l (3)
M: Attempting (x+a)*>+b+9, a=0, b=0.
(c) Minvaue5 (orjustg), occurswherex=2 (or justp) B1ft, B1ft
@)
Alternative: f'(x) =2x—4  (Min occurs where) x = 2 [B1]
Wherex = 2, f(x)=5 [B1ft]
9
5.(8) \8 = 2v2 seen or used somewhere (possibly implied). B1
12 _12y8 12 122
J8 8 2J2 4
Direct statement, e.g. % =32 (no indication of method) is MO. M1
Atx=8, —= =3V8+ = =6\2+32=9V2 *
dx \/5 *) Al (3)
xé 12x%
(b) Integrating: (+C) (C not required) M1A1A1
SANEH
% %
At (4, 30), SX4°  12x4 (C required) M1
CARNCANN
(f(x) =) %2 4+ 24%'2 34 Al Al (6)
9
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(if decimal values only are given, with no working shown, require
at least 1 d.p. accuracy for M1(implied) A1)
AQ® + AP? = PQ?, s0 Z/PAQisarightangle  [M1, Al]
M1 requires attempt to use Pythag. for right angleat A, and

A1 requires correct exact working + conclusion.

Question Mark Scheme Marks
6.(a) (2,0) (orx=2, y=0) Bl (1)
3y+12 2x—12)
(b) yZ:A( y —2) or ( j =4(x-2) M1
2 3
y>—6y-16=0 or x> —21x+54=0 (or equiv. 3terms) | Al
(y+2)(y-8=0,y=...or (x=3)(x-18) =0, x=... (3term M1
quad.)
y=-2,y=8 or x=3, x=18 Al
x=3, x=18 or y=-2,y=8 (atempt onefor M M1Alft
mark) (6)
(A1ft requires both
values)
Grad. of AQ = ﬂ Grad. of AP = 2= (2 (attempt one for M mark)
(©) 18-2 —~ M1 Alft
1 . . .
ml><n12_§><—2_—1, so ZPAQ isaright angle (Aliscs.0.) M1AL (4)
Alternative:  Pythagoras: Find 2 lengths [M1]
AQ=+320, AP=+5 PQ=+325 (O.K.unsimplified)
[ALft]
(11)
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Question Mark Scheme Marks
7.(d) Solve —=x“—=x"=0 tofindp=6, or verify: —x6°-=x6"=0 (*) Bl (1)
2 4 2 4
2
(b) Y g M1A1
dx 4
m = -9, y—0=-9(x-6) (Any correct form) M1A1 (4)
2
© w-X _0, x=4 M1, Alft
4 (2
x> X x> x* N .
——— |dX=——-— Allow unsimplified versions
(d) I( 2 4j 2 16 ( P ) | M1A1
s 6 6 _ _
[ === M: Need 6 and 0 as limits.
2 16 M1A1l (4)
(11)
8.(a) f/-10=15 0=25 (cos(@ —10) = cosd —cosl0, etc, isB0) | B1
6—-10=345 =355 M: Using 360 —“15" (can be implied) M1A1 (3)
Stating 6 = 345 scoresM1 AO
(Other methods: M1 for complete method, Al for 25 and A1 for 355)
(b) 20=218... (a) (At least 1 d.p.) (Could beimplied by acorrect 6 | B1
).
20=a+180 or 20=a+ 360 or 20= a+ 540 (One more M1
solution)
6=10.9, 100.9, 190.9, 280.9 (M1: divide by 2) M1A1ft Al
(A1ft: 2 correct, ft their «) (Al: all 4 correct cao, at least 1 d .p.) (5)
© 2gne(s—m9j -3, 2sin® 0 = 3cosf M1, Al
cosé
2(1- cos? #) = 3cosd M1
2c0s’ @ +3cosf-2=0
1 _ .
(2cosf@ -1 (cosf +2) =0 cosé = N (M: solve 3 term quadratic M1A1L
uptocosf=...orx=...)
=60, 0=300 Al (8
(14)
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Question
number Mark Scheme Marks
1(a) 3 2(x+2)+3 o 2X+7 2(x+2)+3 B1
X+2 X+2 X+2 X+ 2
1)
(b) _ 3 _ 2X+7
y 2+x+2 OR . X+2
y—Z:% y(x+2)=2x+7 M1
yX =2X=7-2y
x+2= 3 5 X(y-2)=7-2y M1
y-2 ;
_ 3 | _T1-2y
x—ﬁ 2 X= y=2
4,0 3 N Al
o f (x)_—x_2 : ft(x)= v 0.6
(©)
©) Domain of f(x) is X €R,x #2 Bl
[NBXx#+2] (1)
()
Notes
1(b) M1 y =f (x) and 1% step towards x =
M1 One step from x =
Al y or f1(x) = in terms of x.
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Question
number Mark scheme Marks
2() Uz = (E QJ _2.85773.... = 2.86 M1
2 3 —
us= 2.90300... =2.90 Alc.ao
Us = 2.88806.... = & Alc.ao
S.C. | [Ifuz=AWRT 2.90 and us = AWRT 2.89 penalise once only] (3)
. 3 a 3 a
b = 1242 =2,4 M1
(b) (i) 3 (2+3j or 9= S+3
a _, 3 B 3 M1
3 —9—§ or a—3(9—§j
a=22.5 Al
©)
(i)  (fur=uzthenuz=us..)  Us=3 Bl "
@)
Notes
2(a) M1 Correct expression or AWRT 2.86
(b)(i) M1 A correct equation for a, with or without /.
M1 Attempt correct manipulation to ka = ,(k > 0).
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Question

Mark Scheme Marks
number
3@) log, (16x) = log, 16 + log, X M1
442 Al c.a.((;)
N \ M1
(b) log, | 5| =log, x* ~log, 2
=4log, X - log, 2 M1
=4a-1 (accept4log2x-1) Al
3)
©) % —4+a —(4a-1) M1
a =2 Al
2
3 2
log, x = 3 = X=2 M1
x=+/8 0r 242 or ¥2¢ or (42 )3 Al “/(4)
9)
Notes
3(a) M1 Correct use of log(ab)=1loga+logb
(b) M1 Correct use of log (%J:
M1 Use of log x" = nlog x
() M1 Use their (a)&(b) to formequ ina
M1 Out of logs:x = 22
Al /| Must write xin surd form, follow through their rational a.
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Question Mark Scheme Marks
number
4(a)
y x>0 | Bl
N\ / \/ <0 g1 v
X
-4a 4a (42,0)& (-4a0) | g
and shape at (0,0)
3)
(b) f(2a)= (2a)* —4a(2a) =4a®>-8a?= —4a? Bl
f(-2a)= f(2a) (-even function) |= —4a? Bl “f(z)
(c) a=3and f(x) = 45 = 45=x?-12x (x>0) M1
0=x2-12x-45
0=(x—15)x+3) M1
x=15 (or-3) AL
..Solutions are X=%15 only | a1
(4)
9)
Notes
4(b) BL -/ their (2a)
(©) M1 Attempt 3TQ in X
M1 Attempt to solve
Al At least x=15 can ignore x=—3
Al To get final A1 must make clear only answers are +15.
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Question

Mark Scheme Marks
number
5@@)(i) x=a’ B1
(1)
i : : . Bl
(i) In both sides of (i) i.e Inx=Ina’ or (y=)logax= Inx 0 1
Ina (1)
=ylna =* = ylna=1Inx
| dy 1 1 M1, Alcso
=—s.lnx ,=> ——=—"—x—x
(b) Y Ina dx Ina x
1 dy dy 1
or —=—71Ina |, L =" %
ALT. X dx dx xlIna (2)
() log,,10=1 =  Ais(10,1) ya=1 |B1
from(b) M= or — or 0.043 (or better) B1
10Ina 10In10
M1
equof target  y—1=m(x-10)
i 1 (x-10) -1 (0.€) Al
ie 1= x-10) or y= X+1l-—— (o0.e
Y1010 > Y1010 In10 ()
d M1
@ y=0in(c) = 0 = X 411 — x,=10In10[ = —
10In10 In10 In10
1 Al
x=10 -10In10 or 10(1-In10) or 10In10(-———1) (2)
In10 (10)
Notes
S(a Bl
@ x=e""is BO
Bl Must see Ina¥ or use of change of base formula.
(b) M1, Alcso M1 needs some correct attempt at differentiating.
(©) Bl Allow either
M1 ¢ their y. and m
(d) M1 Attempt to solve correct equation. Allow if a not = 10.
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Question Mark Scheme Marks
number
6(a) fl(x)=0  formaximum (or stationary point or turning point) B1
f1(1.48) =e% —2x1.482=0.0121... M1
f*(1.49) = =-0.0031...
change of sign .. root / maximum in range Al
3)
(b) _aX_ 2.3 M1
y=e’-2x (+c¢) AL
at(05) 5=e’-0+c M1
c=4 (yzex —Ex3+4) (c=4) | Al
3 (4)
c M1
© Area :J'Z (ex —Ex3 + 4)dx
0 3
2
= [ex—£x4+4x} AL A
12 0
. (ez—%+8j—(e‘j ~0+0) M1
Al
= e2+41 or €2 +E 0 (4)
3 3
(11)
Notes
6(a) M1 May be = if maximum mentioned at Al
M1 One value correctto 1 S.F.
Al Both correct and comment
(b) M1 Some correct j
Al ex — 2y3
3
M1 Attempt to use (0,5)
No + ¢ is MO
(c) M1 Some correct I other than eX — ¢*.
AL ][] teir c(z0).
M1 Attempt both limits




EDEXCEL 6672 PURE MATHEMATICS P2 JANUARY 2004 MARK SCHEME

Question

Mark Scheme Marks
number
7(a) 4, 4.84, 7.06 B2/1/0
(2)
(b) 1 Bl
~5x0.25 [6.06 +7.06+2(4.32+ 4 + 4.84), MLAL ]~
1
=5x0.25 [39.44]
=493 0r49_ (AWRT 4.93 or just 4.9) | Al
(4)
(© . 15 M1
Ils (§+x4jdx = [3Inx+1x5} Al
0.5 X 5 05
:£3In1.5 + l1.55J - (3|n 0.5+ 10.55j M1
5 5
=3In3+1.5125 or 3In3+E Al
80
(4)
(d) [4.93 —(c)] x100 ,= 2.53% (ie<3%) M1, Al
(2)
(c)
AWRT 2.5% (12)
Notes
7(0) Bl 1 025
5%0.
MLAL VI ]
(c) M1 Some correct j
Al 3Inx+1x5
5
M1 Use of limits
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Question

Mark Scheme Marks
number
8(a)(i) 12c0s0 —5sin® = RcosOcosa — RsinBsina.
R2=52+122 = R=13 M1, Al
R 5
o= = a=226 (AWRT 22.6)
= 12 M1, Al
12 or 0.39° (AWRT 0.39°)
(4)
(b) _ 4 M1
cos (0 +22.6)= 3
0+226 =721, M1
0 =495 (only) | Al
- 3)
(i) 8 _ _
@ng oand =2 M1
i.e. 0 =3tan’é + 2tang -8 M1
0=(3tan6—4)(tan6+2) M1
tand= 4 or -2
tanezg = #=531 Al
[ignored not in range e.g. € =116.6] Al
(5)
(12)
Notes
8(a)(i) M1, Al M1 for correct expression for R or R?
M1, Al M1 for correct trig expression for &
(b) M1 cos (E)+0L):i
R
M1 O+a=--- ttfeirR
(if) M1 Use of cot 9=
tand
M1 3TQintan & =0
M1 Attempt to solve 3TQ =0
Al For Final A mark must deal with tan §=-2
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Question Scheme Marks
Number
Either "t on 1
1. Obtains centre ( 0, 6.5) o a Bl
Finds radius or diameter by Pythagoras Theorem, to obtainr=2.50r r2=6.25 | M1, Al
x> +(y-6.57=25" or x*+Yy*-13y+36=0 B1
(4)
Or
— — Bl
y_8 y=>5 =-1 Gradients multiolied and put = to -1
X+2 XxX-2 M1A1
x> +y?-13y+36=0 B1
4)
Or
Obtains centre (0, 6.5) B1
X*+(y-6.5°=r% or X’ +y*-13y+c=0 B1
substitutes either (2, 5) or (-2, 8) M1
X’ +(y—6.5)*=25" or x’+y*-13y+36=0 Al
(4)
2. n(n-1) B1, Bl
(a) na = —6, Taz =27 ’
Attempts solution by eliminating variable e.g.n(n;zl)36 =54 or —E(—E—l)a2 =54 | M1
n a a
n=-2, a=3 Al, Al
(5)
(b) )3 (_4)3°
A3 _ g0 for M1 allow a instead of a° M1 Al
(2)
©) | S 1 B1ft (1)

X[<= or ——<X<—
3 3 3
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Question Scheme Marks
Number
3. dy dy
10x,+(2y +2x—),-6y—=0
(@) (2y+2x- =6y M1,(B1),Al
At (1,2) 10+(4+2d_y)_12ﬂ20 M1
dx dx
dy 14 7 Al
s—==—=14o0r —orl2
dx 10 5 ° (5)
(b) The gradient of the normal is —E M1
7
. 5
Its equation is y—2 = - (x=1) (allow tangent) ML
5 5 5 19
y:__X+2_ or y:——X+— Alcao
7 7 7 7 3)
4.
(@) | Uses the remainder theorem with x =2, or long division, and puts remainder = 0 M1
To obtain
p +2q =-35 or any correct equivalent (allow more than 3 terms) Al
Uses the remainder theorem with x =1, or long division, and puts remainder = +7 | M1
To obtain
p+q=-21 or any correct equivalent (allow more than 3 terms) Al
Solves simultaneous equations to give p = -7, and q = - 14 M1 Al
(6)
(b)
3 2 _ _ 2 _
Then 6x° —7x° —14x+8=(2x 1)(3x 2X 8) ML AL ft
Sof(x) =(2x—1)(3x + 4)(x — 2) B1

3)
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Question Scheme Marks
Number
5. (@ Area of triangle = 1x30x37z% (= 444.132) Accept 440 or 450 B1
1)
(b) Either  Area shaded = f 30sin 2t.32tdt M1 Al
= [—480t cos 2t + [ 480cos Zt]j ML AL
= [-480t cos 2t + 240sin 2t]? AL ft
M1A1
= 240(7[—1) (7)
T 2 _2
or j 60cos 2t.(16t2-2)dt ML AL
= [(30sin 2t(z ~16t") — 480t cos 2t + [ 480 cos 2tf M1 Al
= [-480t cos 2t + 240sin 2t ]’ ALft
= 240(x -1) M1 Al
(7
©) Percentage error = 240(z —1) —estimate _; 1_ 13 606 (Accept answers in the
240(7r -1) M1 Al
range 12.4% to 14.4%)
(2)
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Question Scheme Marks
Number
6. (a) A B
Uses + M1
(2x-3) (x+1)
Considers —2x + 13 = A (x + 1) + B ( 2x —3) and substitutes x = -1 or x = 1.5, or M1
compares coefficients and solves simultaneous equations
Al, Al
Toobtain A=4andB =-3. ’
4)
(b) Separates variables jldy = j —idx
y 2x-3 x+1 M1
Iny =2In(2x—3)-3In(x+1)+C Al, Bl ft
Substitutes to give In4=2In1-3In3+C and finds C (In 108) M1
Iny =In(2x—3)? — In(x +1)® (+ In108) M1
- In C(2x-3)° Al
(x+1)°
2
= w Al cso
(x+1) 7)
Or y :e2|n(2x—3)—3|n(x+)+ln108 special case M1 A2
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Question Scheme Marks
Number
7.
(a) dy (4_|_ XZ)— X(ZX) Need numerical answers for M1
—_— = or (fri .)(2 -2
o 41X ( ) M1 Al
Solve g—yzo to obtain (2,%), and (-2, -¥4) or (2 and -2 Al, full solution Al) M1 Al, Al
X
(5)
(b) d%y
When x = 2, —3-=-0.0625 <0 thus maximum B1
X
X M1
d<y -
When x =-2, —3=0.0625 >0 thus minimum. B1
X
3)
(©)
L7y
Shape for Bl
-2 £ x<£ 2
05
Bl
Shape for x > 2
W 5 10
Shape for x <2
3 Bl
-1
3)
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Question Scheme Marks
Number
8. (a) 1+ A =-2+] Need two of these for
Any two of 3+21=3+| M1 M1
S—-A=—-4+anm
Solve simultaneous equations to obtain  x# =2,0or 1 =1 M1 Al
. intersectat (2,5, 4) M1 Al
Check in the third equation or on second line Bl ©
6
1x2+2x1+(-1)x4=0 .. perpendicular
(b) -1 perp M1 Al
(2)
(© | P is the point ( 3, 7, 3) [i.e. A =2] and R is the point ( 4, 6, 8) [i.e. u = 3] M1 Al
PQ=1+2°+(-1) =6
RQ=.2°+1* + 42 =21 M1 A1 ft
PR =+/27
314
. _ 1 B
The area of the triangle = 3 x 6 x~/21 = - M1 Al
(6)
Or area =7x\/6><\/§sin P where sin P =g= 3%
Or area =%x\/ﬁx\/ﬁsin R where sin R =?2 = # (must be simplified)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
number
L @ x1+x2’y1+y2j:(1+5’2+8J=(3’5) ML AL @
2 2 2 2
(b)  Gradient= Y2~ Y _8=2 M1 Al
X, =% 5-1
3 1
y—-2=m(x-1) y:Ex+E M1 Al 4)
Allow y=>X*L o y:%(3x+1) 6
2. (a) V8=42=22 (seen or implied) B1
(3-V8)(3-V8)=9-6V8+8=17-1212 M1 Al (3)
(b) L, 4+V8  _44N8 1.1, M1, M1 AL (3)
4-~8 4++8 16-8 2 4
Allow %(2 +/2) or equiv. (in terms of V2) 6
3. (d)  2x+2(x+20) < 300 (Using x — 20 is A0) M1 Al (2)
(b)  x(x+20) > 4800 (Using x — 20 is A0) M1 Al (2)
(©) 65  (i.e. Allow wrong inequality sign or x = 65). B1ft
Solving 3 term quadratic, (x + 80)(x-60) =0 x=... M1
X >60 (x <-80 may be included here, but there must be no other | Al
wrong solution to the quadratic inequality such as x > -80)
60 < x < 65 Al &)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
number
4, @) C C: *“U” shape Bl
C : Position Bl
\K g | : Straight line through origin with negative gradient Bl 3)
I
(b) (2,0), (-2,0), (0,-4) 2 of these correct: Bl
All 3 correct: Bl 2
(c) X* —4 = -3x
x> +3x-4=0 (x+4)(x-1) =0 X = M1
X=-4 x=1 Al
y=12 y=-3 M: Attempt one y value M1 Al 4)
9
5. @) tanx = % (or exact equivalent, or 3 s.f. or better) Bl 1)
(b) tan x =% X =69.4° (o), x=249.4° (180 + a) M1 Al, Alft (3)
(c)  3(1-cos’y)—8cosy=0 3cos’y+8cosy—-3=0 M1 Al
1
(3cosy—-1)(cosy+3)=0 cosy-=..., 3 (or -3) M1 Al
y=70.5° (f), x=289.5°(360-p) Al Alft (6)

10
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PROVISIONAL MARK SCHEME

Question Scheme Marks
number

6. () (x* = 6% +9) M1
(x* =6x° +9) = x> = x—6x" +9x7° *) Al 2)
(b) f'(x) =1+6x72-27x"* First Al: 2 terms correct (unsimplified) M1A1Al1 (3)

Second A1l: all 3 correct (simplified)
6 27
() When x=+3, f'(X)=1+—0———v M1
Waf (vsf
(:1+§—£J =0, ..Stationary Al 2
3 9
(d) f(x)=-12x"° +108x° M: Attempt to diff. f'(x), not g(x)f'(x). M1
12 108 8
f'(3) = ————+ (~ —2.309 + 6.928 = 4.619) (: —j Al
W3 3y V3

>0, ..Minimum (not dependent on a numerical version of f"(x))|Alft 3)
10

7. @) (S=) a+ar+..+ar"" “S =" not required. Addition required. | B1

(rS=) ar+ar’+..+ar"  “rS="not required (M: Multiply by r) | M1

N all-r") : .

S@-r)=al@l-r") S=———=  (M: Subtract and factorise each side) (*)| M1 Al 4

(b) r=09 B1

N Q2
- =M:87.8 M1 Al (3)
1-0.9
e a 10
() Sumto infinity =—— = —— =100 (ft only for |r| <1) M1ALft (2
1-r 1-09
(d) 11 = % =10 (Puta=rin the formula from (c), and equate to 10) M1
-r 1-r
10 : [

r=1001-r) r=.., R (or exact equivalent) M1, Al 3)
12




EDEXCEL PURE MATHEMATICS P1 (6671) — JUNE 2004

PROVISIONAL MARK SCHEME

3

Question Scheme Marks
number
dy .-
8. (@) e 3x°—14x+15 M1 Al 2
X
(b) 3x* —14x+15=0 M1
(3x=5)(x-3)=0 X =.., 3 (Al requires correct quadratic factors). | M1, Al
y=12 (Following from x = 3) Al 4)
(©) P: x=1 y=12 |:Bl
Same y-coord. as Q (or “zero gradient”), so PQ is parallel to the x-axis Bl 2
4 3 2
(d) j(x3—7x2+15x+3)dx=)‘——7i+15X +3x M1 AL Al
4 3 2
(First Al: 3 terms correct, Second Al: all correct)
4 3 2 3
XX Xy =(§—63+B—5+9j—(3—1+5+3j M1
4 3 2 . 4 2 4 3 2
3 .5 1 1 .
[ng_SEj —24 = 25§ —-(2x12)= 15 (orequiv. or 3s.for better) | M1 Al (6)

14




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2004

PROVISIONAL MARK SCHEME

Question

Scheme Marks
Number
(x=3)(x-5) 2x(x+3) .
X 3 x factorisin
1. x-3(x+3) (x_5) ( 9) B1B1B1
_ 2X B1
X—5
(4 marks)
2 (1) A correct form of cos 2x used M1
2 2 2 2
1- z(ﬁj or [ﬂj - Ej or z(ij 1 {l} AL
5 5 5 5 25
Sec2x = L ;o= 2 or 3ﬂ M1A1  (4)
COS 2X 7 7
. 2 1 1 1
(i) | @ X 4———or (b) + = M1
sin2x  sin 2x tan2x  sin2x
Forming single fraction (or multiplying both sides by sin2x) M1
Use of correct trig. formulae throughout and producing expression in M1
terms of sin x and cos x
2
Completion (cso) e.g. Z_COS X - Cf)sx = cot X *) Al 4)
2sinXcosx  sinXx
(8 marks)
12 12 2
3 @ 0% e e O—=] [Tl lo=] +. BL; M1
1 2X 2 2X
[For M1, needs binomial coefficients, "C, form OK, at least as far as
shown]
Correct values for "C, s: 12, 66, 220 used (may be implied) Bl
1 1Y 1)
32 + 1203 ——=— | +66(x3)P| ——=—| +220(x3)°| -—]| ...
2X 2X 2X
X3 _px®2 4 Bym B A2(1,0) (5)
2 2
1 9
(b) | Term involving (x3)3((—) 2—) ; M1
X
9
coeff = 12:11.10 (_)lj AL
3.2.1 2
55
= (or —0.4296875) Al 3)
128
(8 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2004

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
2 2
4. (a) yzz[“z] _ XAt 4t M1A1
Jx X X
ﬂj y2dx [dependent on attempt at squaring y ] B1
2 2
[yax = I(L‘M)dx; - X? + 4 + 4Inx ML;AL ft
[ A1V must have In x term]
Correctuse of limits: [ ' =[] -[ ], M1
[M dependent on prev. M1]
39 :
Volume = > 4In4 |z orequivalent exact Al (7)
(b) | Showingthat y=3atx=1andx =4 Bl (1)
(c) | Volume =23 x answerto (a) ; = 629.5cm?® ~ 630cm® (*) MLAL (2
[allow 629 - 630] (10 marks)
5 (@) Attempting to reach at least the stage x*(x +1) = 4x +1 M1
Conclusion (no errors seen) X = /4X +11 (*) Al )
X +
[Reverse process: need to square and clear fractions for M1]
4+1
b Xy = = 1.58... M1
(®) 27141
X3 = 1.68, X, =170 AlA1  (3)
[Max. deduction of 1 for more than 2 d.p.]
(©) Suitable interval; e.g. [1.695, 1.705] (or “tighter”) M1
f(1.695) = -0.037..., f(1.705) =+0.0435... Dep. M1
Change of sign, no errors seen, so root = 1.70 (correct to 2 d.p.) Al (3)
(d) x =-=1, “division by zero not possible”, or equivalent B1,B1 (2)
or any number in interval -1 < x < -Y%4, “square root of neg. no.”
(10 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2004

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
6. (a) | logs x* — log, vy ;= 2logs x —log. y =2a-b M1AL  (2)
(b) [ logs25=2 or logsy Bl
1
logs 25+ logs x + log, y?; =2+a+%b MLAL  (3)
()| 2a-b=1, 2+a+%b=1 (must be in a and b) B1 ft 1)
(d) | Using both correct equations to show that a =-0.25 *) M1
b=-15 B1 ()
[Mark for (c) can be gained in (d)]
(e) | Using correct method to find a value for x or a value of y: M1
x=5"%® =0.669, y=5"° = 0089 AlLALft (3)
[max. penalty —1 for more than 3 d.p.] (11 marks)
eX
7 (a) | Differentiating; f'(x)=1+— M1;A1 (2
5
(b) A: (o, 3 B1
Attempt at y — f(0) = f'(0)x; M1
y — 1 %x or equivalent “one line” 3 termed equation Al ft (3)
5
(c) 1.24, 155, 1.86 B2(1,0) (2)
(d) Estimate = 0—25 (x) [(0.45+ 1.86) +2(0.91 + 1.24 + 1.55)] Bl M1 AL ft
=2.4275 2.428 2.43 Al 4
- 2429 ° )
(11 marks)




EDEXCEL PURE MATHEMATICS P2 (6672) — JUNE 2004

PROVISIONAL MARK SCHEME

Question

Scheme Marks
Number
8. (@) y=InBx-6) = 3x-6=¢’ M1
y X
e () S MLAL  (3)
3 3
(b) Domain: X eR Bl
Range: f *(x) > 2 B1 2)
. . L e +6
(c) Attempting to find f ~(3) [= 1; =870 MLAL (2
(d)
} In curve passing throughy =0 B1
Y i Symmetry inx=k, k>0 M1
! All correct and asymptote at
i x = 2 labelled Al
|
|
|
(e) Meets y-axis: (x=0), y=1In6 Bl
Meets x-axis: X= E, 0); x= 1, 0) B1B1 (3)
3 3
[May be seen on graph]
(13 marks)




EDEXCEL PURE MATHEMATICS P3 (6673) — JUNE 2004

PROVISIONAL MARK SCHEME

(Eluestion Scheme Marks
umber
1. d—y= ; (—cosec x cot x + —cosec? X) Full attempt at chain rule | M1
dx cosecx+ cotx
= —Cosecx (cotx+ cosecx) Factorise cosec X | M1
COSEC X + cot X
=-cosecx (*) Al cso (3)
(3 marks)
2 @ |3 Bl (1)
(b) | f(2)=24= 24=(4+p)x7+3 Attempt f(+2) | M1
= p=-1 () Alcso  (2)
() | f(x)=(x*-1)(2x+3) +3 Attempt to multiply out | M1
=2x3+3x2-2x-3+3
= X(2x2 + 3x - 2) Factor of x | M1
=xX(2x = 1)(x + 2) Attempt to factorise 3 term quadratic | M1, Al (4)
(7 marks)
3 (a) Egn:  (x=5)?+(y-13)’=r? M1
) r=13 (x-5)%+ (y-13)?=132 Al (2)
(b) | Differentiate: 2(x—5) + 2(y — 13) g—i: Attempt to diff. | M1
At (10, 1) (2%x5)+2x —12%: Use of (10, 1) | M1
%: 2Lor Al
Eqn. of tangent y—-1=3(x-10) f.t.ontheirm | M1
5x-12y-38=0 Al (5)

(7 marks)




EDEXCEL PURE MATHEMATICS P3 (6673) — JUNE 2004

PROVISIONAL MARK SCHEME

%ﬂ?ﬁggp Scheme Marks
4 u=1l+sinx = au =cosx or du=cosxdx or dx= du M1
dx COS X
I = j(u —1)u°du Full sub. to I in terms of u, correct | M1, Al
= j(ue —u®)du Correct split | M1
u7 6
= ~ % (+¢) M1 for u" — u™t | M1, Al
UG
= ) (6u-7) (+c) Attempt to factorise | M1
. 6 - 6
. %(mmw 6-7) (+0)= LN gink—1) (+¢) (*) | Alcso
(8 marks)
Alt Integration by parts M1
I=(u- 1)£— EIUS du Attempt first stage | M1
6 6
6 7
=(u- 1)u—— 2 Full integration | Al
6 42
~u’ou® U’ 6u’ —7u®
_____ - or — rest as scheme
6 6 42 42
5. (@ | 3+5x=A(1-x)+B(1+3x) Method for Aor B | M1
(x=1)= 8=4B B=2 Al
x=-3)=>43=3A A=1 Al 3)
() |21 -x)t=2[1+x+x*+...] Use of binomial with n = -1 scores M1(x2) | M1 [Al]
(L+3x)1=[1-3x+ 2 3x)%+...] M1 [A1]
3+ 5x ) ) )
S =2+ 22X+ 2X°+1-3x+9Ix* =3 -x + 11x Al (5)
(@—x)(1+3x)
(c) | (1 +3x)™* requires |x| < £, so expansion is not valid. M1, Al (2
(10 marks)




EDEXCEL PURE MATHEMATICS P3 (6673) — JUNE 2004

PROVISIONAL MARK SCHEME

%ﬂ?ﬁggp Scheme Marks
6. (@) [4=2sect = cost=3,=>t=% M1, Al
. a=3><%><sing=”7‘/g B1 3)
(b) |A= j.y dx = J.y ax dt Change of variable | M1
0 dt
= jZSectx[3sint+3tcost]dt Attempt & | M1
= J-(G tant,+6t)dt (*) Final Al requires limit stated | Al, Alcso (4)
0
(c)|A=[6Insect+ 3t2]0% Some integration (M1) both correct (A1) ignore lim. | M1, Al
:(6In2+3><%2)—(0) Useof Z | M1
=6In2+ = Al (4)
(11 marks)
_o2 Adr_ o a
7. () |A=nr?, —=44e B1, B1
dt
dA dr dA
—=2nr— ,=> —=2nx4(1-eM) x4 M1, M1
dt dt dt ( )
‘Z—f = 32nA( e - e?H) Alcso  (9)
(b) IA_%dAZ J'tfzdt Separation | M1
1 —1
AT 4o M1, Al
-1 -1
-2=-1+c Useof (1,1) | M1
c=-1 Al
11 2t
So 2A i==-+1 = = — Attempt\/K:orA: M1
t 1+t
, 4t?
1.e. = — Al 7
(1+1)? (7)
2
(c) | Because 7 <l or t<(l+t)? (=>A<4) B1 (1)
+
(13 marks)




EDEXCEL PURE MATHEMATICS P3 (6673) — JUNE 2004

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
8. (@) 9-8t=-16+s5 Attempt a correct equation | M1
4+5t=10+9s Both correct | Al
Sub.s=25-8t = b5t=6+225-72t Solving either | M1
77t =231 ort=3,s=1 Al
Sub.into ‘)’ 2-3t=a-4s Use of 3rd equation | M1
= a=-3 Al (6)
-15
(b) | OA=| -7 Bl (1)
19
-8 1
(c)||—-3]|.|-4|=-8+12+45(=49) Attempt scalar product | M1
5 9
49 49 1
cos = = == Use of 22, |a] or |b]
J87 3 5012 147 497 9BYOB 2 T ML M
cosf= — Al
6=60° (*) Al cso (5)
1
-8
2| -3
| 14m=2x7+/2 = 2+/98 B1
2
1 C
A
2| —4
-31
OB=0A+2/-3|=|-13]| or | - M1:a+2(),Al:anyone | M1, Al
OC =0A+2 -4 -15jor| 1 any correct pair | Al (4)
1
(16 marks)




EDEXCEL 6671 PURE MATHEMATICS P1 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
number
1. 4=2° (or log 4 = 2log 2) Bl
Linear equation inx: 1- x = 2x M1
X = 1 Al
3
3
2. (@ ar®=12 ar*=-8 r=.., —% (or exact equivalent) M1, Al 2)
(b) Using r with ar® =12 or ar*=-8 tofinda=... M1
a=-40% *) Al 2
a ~40, 3 243 .
(©) = 2, =-243 |-24— or ———| Alftrequires [r|<1 | M1ALft, Al (3)
1-r (_ 2) 10 10
3
;
2 gy
3. @) y=4x—-X —=4-2X M1 Al
dx
4-2x"=-2, Xx= M1
x=3, y=3 Al 4)
(b) x-coordinate of A is 4 Bl
2 3
j(4x—x2)dx{4i—x—} M1 Alft
2 3
2 3
X =32 b4 = 32 (: 10gj (or exact equivalent) M1 Al (5)
2 3 3 3 3
9




EDEXCEL 6671 PURE MATHEMATICS P1 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
number
2
4. | (@) cosA= 42 - (27 M1 Al
2x6x%x2
1 Vs
CoOsA= > A= 3 radians *) Al 3)
(b ro= 2?” (= 2.09) (Exact or at least 3 s.f.) M1 Al (2)
(©) Sector ABD: 1r2¢9=1><22 x X :2—”z2.094... M1
2 2 3 3
Triangle ACB: %xestin% (=33 ~5.19... M1

Triangle — Sector = 332~ 7 (=3.10175...) Allow 3.1 oraw.rt 3.10 | M1ALl ()

9
: 12-4 2 :
5. a Gradient of AB = =— (or equiv. M1 Al 2
(a) o " Orewiv) )
(b) Using mym, = -1, gradient of BC = —g B1ft
Equation of BC: y-12 = —%(x —-11) M1 Alft
3x+2y-57=0 (Allow rearranged versions, e.g. 2y =57 —3x) Al 4)
(©) D: y=0inequation of BC: x=19 B1ft
Coordinates of C: (3, 24) Bl1, Bl (3)
(d  AC= \/("3"—(—1))2 +("24"-4) =/416 = 4426 *) M1 Al (2)

11




EDEXCEL 6671 PURE MATHEMATICS P1 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
number
6. @) “ Tangent graph shape M1
180 indicated Al
Cosine graph shape M1
2 and 90 indicated Al 4

Allow separate sketches.

(b) Using tanx = snx and multiplying both sides by cos x. (sinx = 2cos® x)| M1

COS X
Using sin®x+cos*x =1 M1
2sin®x+sinx-2=0 *) Al (3)
~1+
(©) Solving quadratic: sinx = LT\/E (or equiv.) M1 Al
x=51.3 (3 s.f. or better, 51.33...) a Al
x =128.7 (accept 129) (3 s.f. or better) 180 — a (a=90n) B1ft 4)

11




EDEXCEL 6671 PURE MATHEMATICS P1 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
number
7. (a) 7r’h =780, h= 782 M1, Al (2)
r
(b) A=27zr*+2zrh and substitute for h. M1
A=2rr’+ 1560 *) Al 2
r
(©) (;—A =471 —1560r2 M1 Al
r
Equate to zero and proceed to r® =... or r = ..., coping with indices. M1
= 3\/1560 (: +1390 | 409~ 5.0] Al @)
4 V4
(d) Attempt second derivative and consider its sign/value. M1
2
((jj 'ZA =47 +3120r° Correct second derivative, > 0, ... minimum. Al (@)
r
(e) Substitute value of r (or values of r and h) into their A formula. M1
469 (or a.w.r.t.) or 470 (2 s.f.) Alcso 2

12




EDEXCEL 6671 PURE MATHEMATICS P1 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
number
8. (@) f(4)=0 = 64+16(p+1)-72+q=0 M1: f(4) or f(-4) M1 Al
16p+q+8=0 *) Al (3)
(b) f(p)=0 = -p’+p°(p+1)+18p+q=0 M1: f(—p) or f(p) M1 Al
p>+18p+q=0 *) Al (3)
(c) Combine to form a quadratic equation in one unknown. M1
p?+18p—-(16p+8)=0 p>+2p-8=0 Al
(p+dH(p-2)=0 p=..., 2 M1, Alcso
q=-40 (ft only for a positive p) Bift (5)
(d) Complete method to find third factor. M1
x® +3x—18x—40 = (x—4)(x + 2)(x +5) Al 2)

13




EDEXCEL 6672 PURE MATHEMATICS P2 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
Number
5
1. J.[1+7jdx: X+5Inx M1 Al
[x+5In x]::(e+5)—1:e+4 M1 Correct use of limits | M1 Al (4)
[4]
XY X X X\
2. () (k+5j =k5+5k4z+10k3(5j +10k2(5j +... M1 AL (2)

Need not be simplified. Accept 5C,, 5C,, > C,

2
(b) 10k3(§j — 540x2 with or without x? | M1

Leadingto k=6 % cso | Al @)

2
Or substituting k = 6 into 5C, k® (gj and simplifying to 540x° .

(c) Coefficient of x° is 10x6° x%: 45 M1 A1l (2)
[6]




EDEXCEL 6672 PURE MATHEMATICS P2 NOVEMBER 2004

MARK SCHEME

Question Scheme Marks
Number
3. UseofV:zzIyzdx M1
y? =16x° +§; —48 B1: Bl
x _
. . 16x° 36
Integrating to obtain () T —48x | ftconstantsonly | M1 A1ft; Alft
X
16x° 36 ¢
(7[)|: R —48x} = (7)[1401-(~71%)] correct use of limits | M1
2
— 2 1 3
V=211%7 (units®) Al (8)
[8]
4, (@) f)=-2, f(2)=5% M1
Change of sign (and continuity) = root (1, 2) Al (2
(b) x, =1.38672..., x, =1.396009... awrt4dp | B1, B1
x, =1.39527..., x, =1.39534... same to 3dp | M1
Root is 1.395 (to 3dp) cao Al (4
(c) Choosing a suitable interval, (1.3945,1.3955) or tighter. M1
f (1.3945) ~ —0.005, f (1.3955) ~ +0.001
Change of sign (and continuity) = root e (1.3945,1.3955)
= root is 1.395 correct to 3dp Al (2
[8]




EDEXCEL 6672 PURE MATHEMATICS P2 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
Number
2X+5 1 2Xx+5)(x+2)-1
5 (@) - _(2x+5)(x+2) M1
x+3  (x+3)(x+2)  (x+3)(x+2)
O 2X2+9%x+9 AL
(x+3)(x+2)
(2x+3)(x+3)
= M1 Al
(x+3)(x+2)
2
_ X+3 Al (5)
X+2
2(x+2)-1
(b) 2- 1 (x2)=1_ 2x+3 or the reverse | M1 Al (2)
X+2 X+2 X+2
(c) T,: Translation of —2 in x direction Bl
T, : Reflection in the x-axis Bl
T,: Translation of (+)2 iny direction Bl
All three fully correct Bl 4)

[11]

One alternative is
T,: Translation of —2 in x direction

T,: Rotation of 90° clockwise about O
T,: Translation of —2 in x direction




EDEXCEL 6672 PURE MATHEMATICS P2 NOVEMBER 2004 MARK SCHEME

Question

Number Scheme Marks

6. @)

yA
Correct shape, vertex on x-axis | B1
5 (0,5) or 5 on y-axis | B1

(24,0)or 24onx-axis| B1  (3)

v

0 2 X
(b) 2x-5=x = x=5 accept stated | M1 Al
2X—5=-X or equivalent | M1
x=1% accept exact equivalents | A1 (4)
(c) Method for finding either coordinate of the lowest point M1

(differentiating and equating to zero, completing the square,
using symmetry).

x=3or g(x)=-9 Al
a(x)1 -9 Al (3

(d) fg(1) =f(-5) M1
=15 Al (2

[12]




EDEXCEL 6672 PURE MATHEMATICS P2 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
Number
7. @ O=k+|n2(2i) = 0=k-1 = k=1% M1Al (2
e

(Allow also substituting k =1and x = zi into equation and showing
e

y =0 and substituting k =1 and y =0 and showing x = Zi )
e

®) Y

1 Bl
dx X
At A gradient of tangent is L =2e M1
Pae
: 1
Equations of tangent: y= Ze(x —2—j M1
e
Simplifying to y=2ex-1 % cso | Al 4)
(© y, =169, y, =2.39 B1,Bl1 (2)
3 11
@] (L+In2x)dx ~ Zx = (. ) B1

~..x(1.69+2.79+2(2.10+2.39+2.61)) fttheir (c)| M1 ALft

~4.7 accept 4.67 | Al 4
[12]




EDEXCEL 6672 PURE MATHEMATICS P2 NOVEMBER 2004 MARK SCHEME

Question Scheme Marks
Number
8. (i) Using tan¢9=M and Cow:c?_se or cow:i M1
cos sind tan @
Forming a single fraction
a2 2 2
LHS :sm_ 0 +cos 6 or  LHS = 1+tan® @ M1
sin@cosé tan @
Reaching the expression
1
- Al
sindcosé
Using sin 26 = 2sin @ cos o M1
2 2
LHS = — =— =2cosec260 = RHS * csqg Al (5)
2sin@cosd sin26
. 12 - ) .
(i) cosa =13 M1 Use of sin“ « +cos“a =1 or right | M1 Al

angled triangle but accept stated
(b) Use of cos2a =cos? o —sin’ « (or 1-2sin’ ¢ or 2cos’ a —1) M1
119

CoS 20 = —— Al (4
169
(c) Use of cos(x+a):cosx003a—sin Xsino M1
Substituting for sina and cos« M1
12cosx—5sinx+5sinx=6  (12cosx=6) Al
x:% awrt 1.05 | M1 A1 (5)
[14]
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190 High Holbom London WC1V 7BH
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Advanced Subsidiary/Advanced Level

General Certificate of Education

Subject: Pure Mathematics Paper: P14
Question Scheme Marks
Number '
1. Forming equation in x or y by attempt to eliminate one variable M1
B~y +y=150r ¥ +(3-x)=15 A1
Attempt at solution  ie. solving 3 term quadratic: -e)y+1)=0, y=_.
or (x—4}x+3)=0, x=_
2 or correct use of formula or correct use of completing the square | M1 -
x=4andx=-3 or y=1 andy=6 Al
Finding the values of the other coordinates M1 A1 ft ©
2. Using sin” & +cos’ @ =1 to give a quadratic in cos 8. M1
Attemptto solve  cos* @ +cos@ =0 M1
(cos 8=0) :ezg-,%” B1, B1
(cos 0=-1) =>0=rx B1
( Candidate who writes down 3 answers only with no working scores a maximum of 3 ) (5)
3. (@) | Attempt £(2) ;=16 -4+4-16=0 =>(x~2)isafactor M1; A1
: @
() c=8 B1
A complete method to find & _
- .Either compare coefficients of x or ¥*: 2b+8=2, or 4+b=-1 M1
Or substitute vatue of x (may be implied) : eg.(x=1) = -13= (-1)(10 +5)
b=3 A1 :
3
© Checking b° —8¢; < 0 = no real roots to the quadratic M1; A1
=X = 2 is the only solution A1
3

Mark scheme P1 Jan 2005Page 1 of 1
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=38 4
x=3or 114

Subject: Pure Mathematics Paper: P1
Question Scheme Marks
Number '
4 (@) . . 4y 1 _
Correct strategy for differentiatione.g. y =4 +5—;,orproductor quotient rules M1
applied correcily to Sx—1 .
x
dy 1 :
—=8x, +— Bl for 8 scen anywhere. | B1, A1
dx x? 3
{b) | Using fl"-’-:o M1
dx
So 8% +1=0 —x=-1. M1 A1 s
M1 requires multiplication by denominator and use of a root in the solution 3
{©) | Complete method:
. d*y 2 .
Either —=-=8 —— | with x value substituted,
& 2 M1
or gradient either side checked
Completely correct argument, either > 0 with no error seen, or —ve to +ve gradient,
then minimuem stated A1
2
. 5(a) p=15, g=23 B1, B
Special case if BO B0, allow M1 for method, e.g. 8 = }_—;_p
| 2)
1 7
(®) | Gradient of line ADC = —3 , gradient of perpendicular line = [—) B1, M1
7 ° gradient ADC \ 5
Equation of 7 - y—2=@)(x-8) ;"11 Alft
— cao
=>T7x-5y-46=0 ®)
(© Substituting y = 7 and finding value for x, M1
A1

@)

Mark scheme P4 Jan 2005Page 2of 2
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Subject: Pure Mathematics Paper: P1
Question Scheme Marks
Number
6 @|P=ro+2r, A=1r"0 B1, B1

@

(b) | Substituting value for r and equating Pto 4. [242(2+8) =1(24/2)°0] M1

D Correct process to find 8 [O(/2 —1)=2] M1

2
= J—_——m * A1cs.o.

2-1 )

© Multiply numerator and denominator by (\E +1) M1

2,422 A1, A1

' 3

7 (a) | Applying correct formula [325 = 120 +5(n-1)] M1
Solving to give n =42 * . (or verifying in correct equation) A1l @

(b) | Using formula for sum of AP: S = £{240+5(42—1)} M1 A1

= 9345 A1
3

(©) | Recognising GP with r = 0.98 M1

Value (in £ )= 7200 ( 0.98) > M1
= 4434 ( only this value) A1l )

Mark scheme P Jan 2005Page 3of 3
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Alternative: [ x* ~6x+18 — (18—6x)dx M1
= 1 M1ALft
Usex=3to giveanswer 9 M1 Al

Subject: Pure Mathematics Paper: P1
Question Scheme Marks
Number
8 (a) 5
Substitutex=ﬂ,y=\/§togive\/_=k——£- = k=2 (or verify result) B1
(M
= (2
(c) | aresin(—0.8)=-53.1 or arcsin(0.8) =53.1 B1
(x +60) = 180 — arcsin( -0.8) OR 360 + arcsin(-0.8) ( only need one) M1
or equivalent [e.g. 180 + arcsin 0.8 OR 360 —arcsin 0.8]
First value of x =233.1 - 60, ie. x=173.1 A1
Second value of x =306.9-60, je. x=2469 (special case R onp + ¢ — 1% value) | M1, A1
O
9@ (x—3)’,+9 Value @ =3 and b = 9 may just be written down with no method shown. B1, Mt A1
3
(b) Pis(3,9) B1 ft, B1ft
@
(©) A=(0,18) Bt
%:vas, atd m=-6 M1 A1
Equation of tangent is y — 18 = -6x ( in any form) Alft @
d Sho“dng‘}:hat line meets x axis directly below P, i.e. atx = 3. Alcso )
@ |4=[¥~6x+18dr=[}x" ~3x"+18x] M1 A1
Substituting x =3 to find area 4 uader curve 4 [=36] M1
Area of R = A - area of triangle=A4 ~ 1x18x3, =9 M1 A1

)

Mark sthome P Jen 2005Page 4.of 4
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10.

11.

General Instructions

The total number of marks for the paper is 75.

Method (M) marks are awarded for ‘knowing a method and attempting to apply it’, unless
otherwise indicated.

Accuracy (A) marks can only be awarded if the relevant method (M) marks have been earned.
(B) marks are independent of method marks.
Method marks should not be subdivided.

For misreading which does not alter the character of a question or materially simplify it,
deduct two from any A or B marks gained, in that part of the question affected. Indicate this
action by ‘MR’ in the body of the script (but see also note 10).

If a candidate makes more than one attempt at any question:

(a) If all but one attempt is crossed out, mark the attempt which is NOT crossed out.

(b) If either all attempts are crossed out or none are crossed out, mark all the attempts and score the
highest single attempt.

Marks for each question, or part of a question, must appear in the right-hand margin and, in addition,
total marks for each question, even where zero, must be ringed and appear in the right-hand margin
and on the grid on the front of the answer book. It is important that a check is made to ensure that
the totals in the right-hand margin of the ringed marks and of the unringed marks are equal. The total
mark for the paper must be put on the top right-hand corner of the front cover of the answer book.

For methods of solution not in the mark scheme, allocate the available M and A marks in as
closely equivalent a way as possible, and indicate this by the letters ‘OS’ (outside scheme)
put alongside in the body of the script.

All A marks are ‘correct answer only’ (c.a.o.) unless shown, for example, as Al f.t. to indicate that
previous wrong working is to be followed through. In the body of the script the symbol \f should be
used for correct f.t. and for incorrect f.t. After a misread, however, the subsequent’A marks
affected are treated as A f.t., but manifestly absurd answers should never be awarded A marks.

Ignore wrong working or incorrect statements following a correct answer.
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(-2,0)or-20on x—ax is

Subject: Pure Mathematics Paper: P2
Question Scheme Marks
Number
1a) (x=3)(x+2), (x+2) or 1+§ B1 numerator, B1 denominator ; B1,B1B1
X(x —3) X X B1 either form of answer (3)
(x+2) 2 : .
1b) =X+1l=>x=2 M1 for equating f(x) to x + 1 and forming M1 ALY
X quadratic.
Al candidate’s correct quadratic
Al
X =42
(3)
2a)
* /’ Shape reflected 0<x<1 |1
ClE he Cusp + coords Al
(2)
2 General shaped -2 B1
/ | ] (112, 0) B1
1
-1/ | )
s Rough reflection y =X B1
\ (0,))orlon y—ax is B1
2 a‘ > B1

®3)
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Subject: Pure Mathematics Paper: P2
Question Scheme Marks
Number
3a) U= (-1)(2)+d=-2+d B1
Us=(-1)*(-2+d)+d=-2+2d Attempting to finduzandu, | M1
Us=(-1)>*-2+2d)+d=2-d either uzoru,correct | Al
us=(-1)*2-d)+d=2 *cao Al*
(4)
b) U=t =d-2 B1V
1)
C) 2+2d=3(-2+d) = d=4 M1 equating their us to theiru, | M1 A1l
(2)
43) (0,4), or 4 on y-axis Bl
1)
b) V =7 X2dy attempt use of M1
)(2 —y-— 4 Bl
V = (ﬂ)j(y —4)dy attempt to integrate | M1
_on Y
= ()| -4y Al
2
using limits to give M1
7[(32-32) - (8-16)]=87. (c.a.0) Al

(6)
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Subject: Pure Mathematics Paper: P2
Question Scheme Marks
Number
5a) g=5=I3=In5 [xIn3=In5] taking logs | M1
In3 Al
= 1.46 cao Al
©)
b)
log, (2x +1) — logzx = log; 2x+1 M1
2 =log,4 Bl
Forming non-log equation M1
2x+1 =4 orequivalent; x :i Al
X 2 (4)
©) —In sec x = In cos x B1
sinx=cosx = tanx=1 x=45 use of tan x M1, Al

3)
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Subiject: Pure Mathematics Paper: P2
Question Scheme Marks
Number
6a) | = 3x + 2¢* B1
Using limits correctly to give 1 + 2e. (c.a.0.) M1 Al
©)
b) A= (0, 5); Bl
Yy 2e* Bl
dx ) )
attempting to find
. eqg. of tangent and .
Equation of tangent: y = 2x +5; ¢ =-2.5 o yg: 0 M1 Al "
5X + 2
c) y= " = yX+4y=5Xx+2 =4y —-2=5Xx—Xxy putting y = M1: Al
and att. to
4 5 rgarrange o
9700 = X=2  orequivalent find x Al
°- 3)
d) gf(0) = g(5); =3 att to put 0 into f and then their answer intog | M1: A1

(2)
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Subject: Pure Mathematics Paper: P2
Question Scheme Marks
Number
7a) Complete method for DE [e.g. split triangle ADE and sin, or sine or cos | M1
rule]
DE=4sin0*(c.s.0.) Al*
(2)
b) P =2 DE +2EF or equivalent. With attempt at EF M1
=8sin f+4cos & *(c.s.0) Al*
()
c) 8sin 0 + 4cos @ =Rsin (0 + a)
=Rsinfcosa+Rcosdsina
Method for R, method for a M1 M1
[Rcosa=8,Rsina=4 tana =05 R= /(8 +4°]
a = 0.464 (allow 26.6), R = 4+/5 or 8.94 Al Al
(4)
. - . : . _ . 185
d) Using candidate’s R sin (6 + «) = 8.5 to give (6 + a) = sin R M1
. . . 485
Solving to give @ = sin R a, 6 =0.791 (allow 45.3) M1 A1l
. . 185
Considering second angle: 8+ o = 7 (or 180) — sin F; M1
0 =1.42 (allow 81.6) Al

(5)
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Subiject: Pure Mathematics Paper: P2
Question Scheme Marks
Number
8a) ' 1 1 M1 for evidence of M1A1;Al
f'()=——+= differentiation
2X X
-1+x
f'(0)=0= +2 =0;=>x=0.5 (or subst x = 0.5) MIAL *
2X (5)
b) y=1+ In(lj -L=-2In2 Subst their value for M1;Al
4 X in
)
c) (4.905) = < 0 (-0.000955), f(4.915) = >0 ( + 0.000874) M1
Change of sign indicates root between (accept correct values above) Al
()
d) i+In(5j—1:0; = —izln[ﬁj
2X 2 2X 2
) )
=-=e =x=2" ' *(cs.0) Miforuseofe | M1AL @
e) X1 = 4.9192 Bl
Xo=4.9111, x3=4.9103, both | B1

@)
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Subject: Pure Mathematics Paper: P3
Question Scheme Marks
Number
L {6) F2)= -tba 4o +6+7 AHewpt E(22)  [My
S - - Solve egn. F{12) =2 -
f~2) = ~3 = 20a +i3 =~3 " o oo Iy
12, A0az= te : & =
- .a. A\ (3)
O = & 0.e
(6 1V & ~a -3 4+F = M .e. Allenpt Ee1) |MI
R U (oe) 'y o enant e | A1 2) @
2-. (.k) Sia (?nc-wt) = Jl‘alx cosx + cosdxn s;?:.x. :J:nir(-:'f:::‘:»t-- M1
Sin (3:\: -—:t'.) = Sinli cosax -~ ©palda LAac BoH. correck @y
(Sancl::) =D  Sialpx - siale = Lsiazx casdoe p=lrg=2 |Aleso. (3)
(L‘) j\lsinﬂc s 3¢ :’.Jr. = j\(s&lm —£ia b&)Jx A'H:“"Pb f"‘“b "} My
’\'lpx - $ oGN]
= — €05l pawlx P Al (2)
4 2 fﬁwﬁ- prq J\
2 )
i) SII Zsaxcoidndx = (——i-(.ml%ﬂ' +-}_°‘”‘"—§r) - (-‘l;ml'ﬁ -r.:ll—_a.:ﬂ') Mi
: q Al ()
- o= { 1
) €)
3. (&) | xPeg? “lz"‘“:!’*‘d*w =0 Allenpt fo conplete sepae Hi
x-6)"+(ye2)" +k =0
|G (e2) Cerbre (6, -2) AL ()
() b""(’)l‘t (“’*z)l = %0 h=-36-64t20 oe {Ml
Rﬂd;u_; = IE Al (1)
',‘:““’f“a. le=~-l2, 26:=4 ,c=i0 Ceabe (-3,-F) (zé6.1x2) Mi
Rod j-._..__.__.. Ceabre (6,-2) 24 L2)
) Rodias = J36 2w ~20 36,420 cmd J My
R‘q‘_iu_\ —1‘2—_0_ ﬂ'l (.2.)
()
pto.
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g. ("" 2t =1le 20 = O 5!-'-’0“1450 A Cy 2 3= M
Centre of Ciu  (6i0) ay
Radius oF C;, & 6-2 arlo-6 3 & T ther Centre, Aol | B1)
i - .
T Gquafon of Cr (z~6)* +y =4t e #1 & Cenbre od mdiw
Al (6Y
- “1)(-2 LV (-3)(-%
. (&) Q""') oo lekx z),,(a 2) (' (—""‘"“"'%)(3%.)( Dex® ) Hined| M AL
- ) a.H:cmrb
(3 b+ -%:t. + %*} + —fiﬁ 2 -”) a.t-k'nom:‘H
% 1Y (-4 DR [~ atlest| Wi AL
Ll-tx) 2 - | ‘l'—;‘t*- +* (1)2!!1) x4+ t)ls!)( 3/ X 2t from.
= lagdtx —Ax* 4 L3
( b ¥ fo ) subbmct Mi
. - v 4 L al cae|Al (6)
2. Ho = % x® ¥ L%
: ] H
(&) E'a) = = ¢+ a_x,"... P F'{x) = [+ %:«. —— ﬂ'Hm,b(:eF ::
Eley =¢ md Ee) =0
B0 DO, S, Maimum ab ongin ® Mi, Ateao. {4)
\5'. (o} AR = 1‘!"9’\- e (_,%) oS i'wka,,oGL zg(?)fb(_%)({,.é ML Al
-5 5 . " (z’
G| (35 ) [3) =0° Allenpt 52 i fermof £ |MI
Cstet) \-¢ 3L. Ak oMeapt Hi
Evalunbon of ofiuJucf: Mi
2 & - 1549t ~30436F =0 b= A
te = g 62 = ﬂ-l
- ocC - (1-5)
- -3
° ® " Altespbatient one relevent
— -4 B e _ o o Eals oAl evenl t H |
(&) lOc. [= A5 tod | = 3 raha =336 (mH\l:w:f::‘k A
Arew = l&:l X Ea-i l (0.e) = FsI2 or I6J3 or AVRT 26.0 M, A U‘_) @
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Subject: Pure Mathematics Paper: P3
Question Scheme Marks
Number _
6' () .‘1‘.4 ] _‘:.J- = 3 A'He’"fb Ay Mt
Ax * 1x d
Gl of nommal o "'2'5; Uie of L rule Hi
t=2e P (Y]
Re P E= 12 a
y 5. Gadigat ofAopmal © P & “‘%— |
E@q‘:{un of ﬂormuLGP:': ‘g—q:-’% (.x-g") il
Q & whee y=o0 xz2F4+5 = &F (oe) A1 (6)
_ i .
Cupred
((*] Areq.. = Iydx = 5 Y AJ!; dt AHWEGWCMC""- M
= fsuw).zb Ak Ay
5 och o xav 1Hl
= [ It 4 2e? ] Ay
=} LY}

Curte cubs x-axt whea £ =~}
Wie of Heq Bz -1, b2 | ML

Cﬁﬁ = [:u:‘ub’]_: = (12416)-3-2) & 2%)

P
o | Brea of hq Mede = '::L. () -5)x9q (= 30.3%5) Mi
Total aeaob R = Cuced Area. + A M
fri

§7.235 or AWART 5%F-4

1]

(a)
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T IefxeeePan = fxd(otem) Pt
= -x cob(xef) + S cob (2T Ydx -rfml:&% A
= -2 Coi'(I*EE) ~+ LJ\[.S\'A(J:-eIE” +C @ Al c.5.0, (3)
b S B | = 12 % cosec? (x+¥ Ydx Alent M
© T N sect (e Sepamte
- 1 _ 1 Alleap b PiF ottt | M|
LS = -S‘(L" ‘*‘-")A:‘ Coredt BIF | AL
LHS fome comeck LAI Ml
.- LA:]'-L“'ll*"a' or L“’l_gg\ = 2 (a) Weetbla) ia R4S Mi
L] 2, | = —eot (L) 4l saleeB) e @ (Al cso ()
©] y=t x=0 > %L—;é = La (sin g) tC We of y= 1,50 M
i
2. ¢C = - -lilA—,‘:'-
SH..lJ'UL-.:.E:L Mt
- 2 Y . t _ 1 W, A
J *=E o dwlgls g tlag —fhg feia
Le. nf vl . - X
( “[Hgl 6 )
Jut of La “
{
!if_l = e-IE (O-e')
Y
=Y (‘IE ~ l)
. Yy = \ (o..) Acomect y= Al (6)
e? | expres; o

G.B. AHwood, Zafiofoy.
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Subject: Pure Mathematics Paper: P3
Question Scheme Marks
Number
RALTERNATWVE SoLuTiont
Le (o) | Ele) = 1 -Ji-x2 Hi
[ .
- -4 S R
} (l—.'x-) 1 - i+ -—l_‘;_ax. X, e--- We of il | My
2 : o
l—-.(\—“,")%': l - (‘ __{x'?.__‘-) - _g: _—— . “D@Heaf&(n‘—"\ (= 81
o) = 2% { g Putkply, M1
- _.95.'..1 + E’-J Al (6)
Z 4

6. («).

()

ALt

C&r\'eﬁnn Etl;lat%t\ : (5 -3)1 = C((-""l) or Y= ?J-E?:E: G

ds | 3 M1
2Xoc 22t

[:R&\" atia .Scl«cMc.—l

2=l zo) , 2=t (y=3) &

(‘5 ’ 7 (,Two FuncRon_; ) + |My

Coned Area = [ (133)2x - §G-amRdax Al
[ Rat as (a  scheme —J

3 LY -

’rmpeeium - Ixcin fA=.‘i‘l(5+u-1€ Ml

x Limi ks : 31

- 3 AHCM’L' & =k(u) M

g’tb\a B F‘% S[ (‘5-3) *‘1 A:j Correcl thbtesel [ A1

[:Rb-'l’ asin dcheme + M fc S+A & for qu—jj.: '
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Question Scheme Marks
Number
. M1 Al
1 (a) dy _ 6 +8x™ or equiv.
dx
(2)
[ M1 is for correct power of x in at least one term, 6 or x is sufficient.]
ox* o , M1 AlAl
(b) Iydx = + 4x" +C or equiv.
3)
2
(Al: & o AL +4x
[51
2
(@ a=-4 or (x—4)° Bl
X' -8x-29=(xx4)*-16  (-29), b=-45 M1Al
(3)
[Comparing coefficients: M1 is for a® + b=—29, and comparing x coefficient ]
(b) Method to find x: M1
[ x +"a" = J_ ........ or x using the quadratic formula
x=4+35 or c=4, d=3 Al Al
(3)

[6]

6671 Pure P1
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Question Scheme Marks
Number
3 (a) r8 = 4568 = 63, =14 )] M1Al
(2)
(b)  Arcaof sector O4AB = %rzé? = % 45' x 1.4 (=1417.5) MIA1
Complete method for area of triangle OCD Mi
Correct numerical expression for area : e.g. :12302 x sinl.4 (=443.45..) Al
Shaded area = 1417.5 - 443.45...= 974 m*> cao Al
(5)
[7]
4 (a) Complete method for equation of line e.g. y — (—4) = % (x-9) MIAl
x—3y-21=0 or 3y—x+21=0 Al
(3)
(b) Equation of /,: y = —2x Bl
Solve [, and [, simultaneously to find P: Mi
x=3 y=-6 AlAIN
[Follow through on first co-ord substituted in y = - 2x] (4)
© < (0, -7) B1V
Complete method for area of triangle OCP Mi
1 Al
Area = 105 (must be exact} 3)
[10]

6671 Pure P1
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(a) arctan% =56.3° (=) seen anywhere

a—20°, (@ —-20°)+3 (that order )

a +180° (=236.3°), a—180° (=-123.7%) (Third quadrant)
x=-479° 12.1°, 72.1°
[First Al for two correct solutions, second A1 for third]

(b)  Equation in one trig. function, using correct identities

fe.g. 2sin’x+(1-sin’x) = % or 2(1-cos’x)+cos’x= %]

sinzx=l or coslx=§ or tanzx:—l—0r0032x=~7—
9 9 8 9

x=19.5°, -19.5°

Notes : Max. deduction of 1 overall for not correcting to 1 dec. place.
Answers outside given interval, ignore
Extra answers in range, max. deduction of 1 in each part

(i.e. 4 or more answers within interval in (a), —1 from any gained A marks;
3 or more answers within interval in (b), —1 from any gained A marks

B1

MIM1
Mi
AlAl

(6)
Mi
Al
ATA1V

(4)

[10]
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6 (a) S=ag+@+d)y+(@+2d)+...+[a+(n-1)d] or equiv. form

S=la+t(n-1d|+t[lat(n-2)d]+...ta or equiv.
Add: 28=n[2a+(n-1)d] = S=%n[2a+(n— 1)d] €S0

[Ifusing “/”, second M not gained until “l =a + (n— 1)d” substituted. ]

(b) 3,8, 13
(c) a=3 d=5 [a=3,] =5n-12]
Sum = %n[(z % 3) + 5(n — 1)] ar%n[u sn-2] = %n(sn +1)
Alt: 55 7-32 B, =§m”%i9—m2n ML, ="(L"2+—1) Al
200 200 1
(d)  Finding > ecg Z(Sr—2)=§x200x1001 (= 100100)
i

r=1

r=1
200

> (57 —2)=5(200) — S(4) =100100 — 42 = 100058

r=5

[Allow S(200) - S(5) for second M1]

ALT: Working with 23, 28, 33, .............

a=23 BI; Finding “»” and d, or equiv. Ml

Answer: 100058 Al

4
Sum of first 4 terms: Z (57 -2)= %x 4x21 or 42 stated

1
Applying §= 5 n[2a+(n—1)d] ,orequivalent, with 23,n= 196,d=5 M1

Bl
M1
M1 Al

4)
Bl

(1)
B1V
M1 Al

(3)
M1
Bl
M1 Al

(4)

[12]
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7
@ Yoz
dx

Setting = 0 and solving , x=4

%
(b} j(zx%m6x+1oj dx{d";2 —3x? +10x}

5/2
[4"5 A, ~3x7+10x AT]
% ! %
[42 “axt 4 10x] = AT (3x16) + 40 —[%—3“0]
1

Correct method for finding area under line

(6+2)x3

Correct unsimplified form e.g :?12

Arcaof R (=12-9.8) =22

¢

Alt: Working with “line — curve’

8 14 2
Area= || (-+5x-2s7)|dr MIAL

=4x% 7, 8
5 3

, —X ~§x:| Al Alft

Use of correct limits, as in main scheme MI1Al ft.
2.2 Al

(*)

(=17.6-78=98)

[ A1V requires 1 and 4 substituted in candidate’s 3-termed integrand
{unsimplified)]

(=12)

M1 Al

M1 Al
(4)

M1 Al Al

M1 A1V

M1
Al
Al

(8)
[12]
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8 (a)  Substitutionof x=3inf(x)  f(3)=27-117+165~75

=0, so(x-3)isafactorof f (x)

(b)  Finding quadratic factor: (x - 3)(x2 —10x + 25)

(x—3)(x— 5)(x - 5)

(c) 3and 5
(d) f (x) =3x*—26x+55

£ (3) = 27— 78 +55 = 4

(e) c:3x2 _26x+ 55 » r.=49:

3x —26x+51= 0= Bx—17)(x-3)=0 or

[S.C.: Allow M1 if just a second linear factor found]

x = ....if using “formula”

x-coordinate of S'is g (% oF 5% or 5.6 or 5.67)

M1
Al

2)
M1 Al
Al

(3)
B1

)
Ml Al
Al

3)
Ml -
M1 A1Y
Al

®

[13]
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June 2005
6672 Pure P2
Mark Scheme (Final)

edexcel gz

e

Question Scheme Marks
Number
1 (@) log5™ =log8 or x=log,8 M1
log$8 In g
Complete method for findingx: x = 082 — Ml
log5 In5
=129  only Al (3)
. . (x + 1)
(b) Combining two logs: log, X~/ o log, 7x M1
X
Forming equationinx (eliminating logs) legitimately
x= % or 0.16 Al (3)
[6]
2 (a) 1+ 12px, +66p°° (accept any correct equivalent) BLBI (2)
(b) 12p=—q, 66p> =11g Forming 2 equations by comparing M1
cocfficients
Solving for p or ¢ M1
p=-2,g=24 AlAl 4)

[ 6]
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el

edexcel ¢:=

3 (a)
1.6(00), 3.2(00) B1
x 0 4 8 12 16 20
¥ 0 1.6(00)] 2.771 | 3.394| 3.2(00)| ©
3.394 B1 (2)
(b) A~ x4, x[(0+0)+2{1.60+2.771 + 3.394 + 3.20}]
follow through on candidate’s y values | B1, [M1A1v]
~ 43.8(6), 43.9 or 44 m*
Al (4)
(¢) Vol/min ~ [answer to (b) x 2] x 60 = 5260, 5270 or 5280 (m’ per min)
M1 Al (2)
[8]
4 (a) flx)= >x +1 _ 3 factors of quadratic denominator B1
x+Dx-1) =x+2
= +_1 —3x—1) common denominator M1
(x+2)(x-1)
simplify to linear numerator Ml
2x+ 4 2x + 2) 2
= = = AG Al (8
(x+2}x-1) x+2)(x-1) x-1
(cso)
(b) y= = wyp-y=2 = M1
x—1
Al
xy =2+y or x—1= 2
Y
—1 24+ x .
f7(x)= or equiv. Al 3)
X
© fat) = (attempt) [ =21
x2 + 4 P n g'll -1 M1
. 1 . 2 B
Setting a4 7 and finding x"=...; x=1%2 DMI; Al (3)
(10]

6672 Pure P2
June 2005 Advanced Subsidiary/Advanced Level in GCE Mathematics




Question Scheme Marks
Number
x+1Y
5 (a) — | =l+ -+ anywhere Bl
X X X
x+1Y M1
V==x J.[ J dx
X
x+1) 1 MIALAL
dx=x—— , +2lnx [MI attempt to I ] >
x x
Using limits correctly in their integral: M1
1
() {[x+2Inx— ~]° - [x+2Inx~ l]1}
X X
V=7 [2% + 2In3] (must be exact) Al (7)
1
(b) Volume of cone (or vol. generated by line) = — 7zx2%x2 Bl
3

Ve = Vg — volumeofcone=V, - %rx2*x2 Ml

=2zIn3 or xIn9 Al G)

[10]
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6 (a) f’(x)=3eerL

2x

[M1: any evidence to suggest that tried to differentiate]

(b) 3¢ ——=0 [Equating f" (x) to zero]

[MI at least x; correct, Al all correct to 4 d.p.]

(d) Using f'(x) {=3¢ — 51— }  with suitable interval
x

Both correct with concluding statement.

(¢) x, =0.0613.., x, = 0.1568.., x, =0.1425..., x, = 0.1445....

[ eg.  £0.14425)=—0.0007,  £(0.14435) =+ 0.002(1)]

M1ATAl

()

M1

Al (cso)
@

MIAL (2)

Ml

Al )

[9]
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yll

A

(b) y 4

\ /

{c) a=-2, b=-1

(d) Intersectionofy =5x with y=-—x—1

Solving to give x=— é

xr

Translation < by 1

Intercepts correct

x 2 0, correct “shape”
[provided not just original}
Reflection in y-axis

Intercepts correct

M1

Al (2

B1

B1Y

Bl (3)

BIB1(2)

MI1ALl

MIAL (4)

[11]
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8 (a) 2sin (8 +30)° = cos (@ + 60)°

2
%sin a°

Finding tan&°,

[B1 use of tany =

[Alternative: LHS =

2sin €°08 30° + 2cos #°sin 30°

(ii) Forming quadratic in sinx

cosy
sin y
cosy

= cos £° cos 60° —sin #°sin 60°

2
— cos #° = 1 cos 6° — —g’wsin e°
2 2 2
tan £° = 1 or equiv. exact
33 '

(b) i) Setting A =B to give cos 24 =cos* 4 —sin’ 4
Correct completion: = (1 —sin 4) —sin4 =1 —2sin’ 4

INeed to see intermediate step above for Al]

[2sinx +sinx —1=0]

Solving [(2sinx— 1)} sinx +1)=0 or formula]
[sin @ =% or sinf =-1]

[ AW for 7 —"a"]

(if) LHS= 2siny cos yo + (1 —2 sin®y)

, M1 forming expression in siny,cosy only]

Completion: = 2sin’y + 1-2 sin? =1 AG

_cos(Zy — y) 1
cos y

sin2ysin y+ cos2ycosy BIMI

cosy

Al ]

B1B1

M1

MLAL1 (5)

M1

Al (2)

M1

Ml

ALALY

Al (5)

BIMI1

Al (3)
[15]
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edexcel

June 2005
6673 Pure P3
Mark Scheme

Question Scheme Marks
Number
1. (@) | Finding f (£2), and obtaining16 -32+10+6=0 M1, Al
Or uses division and obtains 2x* —kx... , M1
obtaining 2x* —4x—3 and concluding remainder = 0 Al
®) | Finding f ( +2), and obtaining —%—2—$+6=12 ML AL
Or uses division and obtains x* —kx... ,
obtaining x* —%x+% and concluding remainder = 2
© | x=2 (also allow 2410 or 4i\/d'—o) Bl
2 4 (5)
2 (@ | Writes down binomial expansion up to and including term in x*, allow "C_ notation M1
22 _ _
1+nax+n(n-1) ax . n(n 1é(n 2) a’x® (condone errors in powers of a)
States na =15 Bl
_ 2 _ _ 3
Puts n(n-1)a = n(n-1)(n-2)a (condone errors in powers of a ) dM1
6
3=(n-2)a
Solves simultaneous equations in n and a to obtaina =6,andn=2.5 M1 Al Al
(6)
[ n.b. Just writes a = 6, and n = 2.5 following no working or following errors allow
the last M1 Al Al]
(b) - , ]
Coefficient of x* =2.5x1.5x0.5x6° +6=67.5 Bl
(1)
(or equals coefficient of x* =2.5x1.5x6°+2=67.5)
[7]
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Question Scheme Marks
Number
3. (@ | Attempt at integration by parts, i.e. kxsin ZXiIksin 2xdx , with k = 2 or % M1
=ZXxsin 2x—j%sin 2xdx Al
Integrates sin 2x correctly, to obtain $xsin2x+4cos2x +c (penalise lack of M1, Al
constant of integration first time only) 4)
(b) | Hence method : Uses cos 2x = 2cos? x —1to connect integrals B1
2 2
Obtains J‘xcos2 xdx = %{X?+ answer to part(a)}= XT+§sin 2X +écos 2X+k M1 Al
3
Otherwise method )
J.xcosz xdx = x(5sin 2x+§)—.[%sin 2x+5dx B1 for ($sin2x+3%) Bl, M1
2
= X Xsinax+Lcos2x+k Al
4 4 8 (3)
4 (a) | r=3(bothcircles) Bl
Centresare at (2, 0) and (5, 0) B1, Bl
©)
(b) 1% circle correct quadrants
centre on x axis Bl
2"d circle correct quadrants
centre on x axis Bl
circles same size and passing
through centres of other Bl
circle 3)
© Finds circles meet at x = 3.5, by mid point of centres or by solving algebraically M1
Establishes y = i# , and thus distance is 3+/3. M1, Al
©)
Or uses trig or Pythagoras with lengths 3, angles 60 degrees, or 120 degrees. M1
Complete and accurate method to find required distance M1
Establishes distance is 3+/3. Al 3)

6673 Pure P3
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Question
Number Scheme Marks
5. (a) | Substitutes t = 4 to give V, = 1975.31 or 1975.30 or 1975 or 1980 (3 s.f) M1, Al
)
b) | qv
—=-1In1.5xV ;=-800.92 or —800.9 or —801 M1 needs In 1.5 term M1 AL; Al
(©)
(c) | rate of decrease in value on 1% January 2005 Bl
(1)
6, (a ¢
AB=|d-5|=k|1 or 11451=21,=4=2, - ML, Al
10 - Al
©)
(b) 22
1ie| 5+4 |=0 M1 Al
5) (11+54
~ 4A+5+1+55+251=0 M1
SA==-2 Al
Substitutes to give the point P, —4i+3j+k (Accept (-4, 3, 1) M1, Al ©
(©) | Finds the length of OA, or OB or OP or AB as /146 or /506 or J26 or V120 resp. | m1
Uses area formula- either
Area = 1|AB|x|OP| or =1|OA|x|OB|sin ZAOB
or = 1|OA|x|AB|sin ZOAB or  =1|AB|x|OB]sin ZABO M1
= 1,120+/26 or 1+/146+/5065in11.86 M1
or $~/146+/120sin155.04 or $4/120+/506sin13.10
=279 Al
(4)
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Question

Number

7 €)

(b)

(c)

Scheme Marks
dv
AsV =471’ then oo 4rr? M1
. . r dv dv k 1
Using chain rule d—:d—+d—;: 5 X > M1 Al
dt dr 3zr° dzr
= E * Al
re 4)
J r°dr = j Bdt Bl
re _ M1 Al
E = Bt+c (allow mark at this stage, does not need r =) ©)
56
Use r =5 at t =0 to give c= or 2604 or 2600 M1
6° 5° M1
User=6att=2togive B= ——— or 2586 or 2588 or 2590
. 2 12 M1 AL
Put t = 4 to obtain r° (approx 78000 )
Then take sixth root to obtain r = 6.53 (cm) Al
®)
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Question

Number Scheme Marks
8. (@ |dx_ 1 dy 1 B1, B1
dt (L+t)° dt  (1-t)°
Sdy  —(1+1)? . o : . . M1 Alcao
rw =W and att =%, gradientis—-9 M1 requires their dy/dt / their dx/dt
and substitution of t.
At the point of contact x = 2 and y =2 Bl
Equationisy-2=-9 (x- %) M1AlL
(7)
(b) 1 1
Either obtain tintermsof xandyie, t==-1ort=1-= (or both) M1
X y
Then substitute into other expression y = f(x) or x = g(y) and rearrange M1
(or put 1—1 =1—l and rearrange)
X y
To obtain y = * Al
1
Or Substitute into ) M1
2x-1 2 _
1+t
_ 1 1 Al
T 2-(1+t) 1-t
2 @+ "
©)
(©) L
Area = [—>dx Bl
v 2X—1
= J-u_+1d_u = iJ‘1+§du putting into a form to integrate M1
2u 2 4
= [fu+ilnu], M1A1
=i-(3+4 M1
= 1+£In 3 or any correct equivalent Al
6 4 (6)
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Question

Number Scheme Marks
8.
(c) Loy
Or Area= | ——dx Bl
%Zx—l
1
= I%Jrz . 1dx putting into a form to integrate M1
X_
= [4x+3In(2x-], M1AL
=1-1i-1iIni= 1-1In} dMm1 Al
(6)
Or Area = [ 1
1-t (L+1)° Bl
= j A + B + ¢ >dt putting into a form to integrate
@-t) (@+t) @+t M1
= [$In(-t)-1In@+t)+ 1 (@+1) "] M1 Alft
= Using limits 0 and %2 and subtracting (either way round) dM1
=1 3 t equivalent
= E+Z n3 or any correct equivalent. Al
(6)
1
_ X
Or Area= .!'T_ldx then use parts B1
1
= 1xIn(2x-1) - [ $In(2x—1)dx M1
—1 “1) =2 (2% — —1)—1
=1xIn(2x-1) -[7(2x-1) In(2x-1) -5 x] M1AL
=1-(GIni-5Ini+d) DM1
=3-4In} N
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January 2006

6671 Pure Mathematics P1 Mark Scheme

Question Scheme Marks
Number
1. (@) (y=)5-2x3=-1 % cso | Bl (1)
: : .1
(b) Gradient of perpendicular line is > Bl
y-(-)=2(x-3)  fitheirm -2 | M1ALf
(‘or substituting (3, —1) into y = (their m)x+c)
Xx-2y-5=0 Al (4)
Total 5 marks
dy _ -4 n n-1
2. @) ol 4x+18x X" > X M1AL (2)
X
(b) I(ZXZ —6x’3)dx :éx3 +3x7 X" x| M1 Al
3 2 3 (2
v ==x3P+ = =43
[ J1 3 9 [3 j M1
=142 41,12 orequivalent | Al (4)
Total 6 marks
3. @) tan¢9:E Use of tan¢9:M M1
2 cosé
6 =56.3° cao | Al
=236.3°  ft 180° + their principle value | Alft  (3)
Maximum of one mark is lost if answers not to 1 decimal place
(b) 2-cosf =2(1-cos’ @) Useof sin’+cos’ 0 =1 | M1
2c0s* @ —cosd =0 Al
Allow this Al if both cosé =0 and cosé =5 are given
cosfd=0 = 6=90°270° M1 one solution | M1 Al
cosd=1 = 6=060°300° M1 one solution | M1 Al (6)

Total 9 marks




January 2006 6671 Pure Mathematics P1 Mark Scheme

Question Scheme Marks
Number
4, (a) y=0 = x%(3—x):0 = x=3% Bl (1)

or 34/3-3* =34/3-3+/3=0

dy 3 _1 3 1 1
b ——=—X7-—=X? X" X"
(b) 2 5 M1 Al
d—y=0 = xi=x? Useofd—y:O M1
dx dx
= x=1 Al
A: (1, 2) Al 5)
1 3 3 2 5 n n+l
©) j(3xz —xz)dx=2xz e M1 x" > x™ | M1 AL+A1l

Accept unsimplified expressions for As

Area:[...]2=2x3\/3—§x9\/3 Use of correct limits | M1

Area is %\/3 (units?) Al (5)
For final Al, terms must be collected together but accept exact

equivalents, e.g. %\/27
Total 11 marks




January 2006 6671 Pure Mathematics P1 Mark Scheme

?\luuerztlla(t)arr] Scheme Marks
5. @) Arcis 6x1.2 Useof r6 | M1
Perimeter is 6x1.2+6+6=19.2 (cm) Al 2)
(b) Area is %x 6°x1.2=21.6 (cm’)  Useof ir’0 |MLALl (2)
© - a >

“«— X —re—Yy—>

b=6sin1.2~5.59 (cm) Bl
X=6c0s1.2 (z2.174...) M1
y=6-x (=3.825...)

a=6+y~9.83 (cm) M1Al (4)

Total 8 marks
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Question Scheme Marks
Number
6. (@) X2+ 2x+3=(x+1)" +2
a=1b=2 B1,Bl1 (2
(b) Ty
U shape anywhere | M1
minimum ft their a and positive b | Alft
3 (0, 3) marked | B1 (3)
O X
(c) A=b*-4ac=2"-4x3=-8 B1
The negative sign implies there are no real roots and, hence, B1 @)
the curve in (b) does not intersect (meet, cut, ...) the x-axis.
Accept equivalent statements and the statement that the whole
curve is above the x-axis.
(d) A=k*-12 M1
A<0 = k*-12<0 (0rk2<12) Al
-2+3<k<2+3 Allow 12 | M1 A1 (4)

If just k <2+/3 allow M1 AO

Alternative to (d)

d—y:O = 2x+k=0 = X=—E
dx 2

2 2
Minimum greater than 0 implies T—7+3 >0

k? <12
Then as before.

Total 11 marks

M1
Al




January 2006 6671 Pure Mathematics P1 Mark Scheme
Question Scheme Marks
Number
7. (a) x-coordinate of P is —2, x-coordinate of Q is 2. B1,Bl1 (2
(b) y=x"—x*—4x+4 Multiplying out | M1
g—y:3x2—2x—4 % cs0 | M1AL (3)
X
Alternatively
Using product rule %:1(x2—4)+(x—1)2x M1
X
=3x°-2x-4 * M1 A1l
() x=-1 = m=3+2-4=1 Substituting x=-1 into (b) | M1
y-6=1(x—(-1)) = y=x+7 %k cso | Al )
(d) X2 — x> —AX+4=x+7 line = curve | M1
x*—x*-5x-3=0
(x+1)(x*~2x-3)=0 Obtaining linearxquadratic | M1
(x+1)(x 1)(x—-3)=0 Obtaining 3 linear factors | M1
R:(3,10) AL Al (5

In (d) if the correct cubic is obtained the factors can just be
written down by inspection.

Parts (c) and (d) can be done together.

On obtaining ( x+1)2 (x—3), the repeated root shows that
y =x+7 is atangent to the curve at (-1, 6)and, if this is
stated, the M1 Al for (c) should be given at this point.

Total 12 marks




January 2006 6671 Pure Mathematics P1 Mark Scheme
Question Scheme Marks
Number
8. (@ a+(a+d)=£ (500 + 500 +200) = £1200 % cso | Bl (1)
(b) a=500,d =200; u;=a+(8-1)d M1
=£(500+7x200) = £1900 Al (2)
©) 88:%(2><500+(8—1)x200) M1 AL
= £ 9600 Al (3)
©) >(1000+(n~1)200) = 32000 M1 Al
n’+4n-320=0 M1 reducing to a 3 term quadratic | M1 Al
Al any multiple of the above
(n+20)(n-16)=0 M1
n=16 Al
Age is 26 Al (7)

In (b) if the sum is found by repeated addition, i.e.
u, = £500, u, = £700, u, = £900, u, =£1100, u, = £1300,

us = £1500,u, =£1700, u, = £1900,
allow M1 Al at completion.

Total 13 marks




January 2006 6672 Pure Mathematics P2Mark Scheme
Question Scheme Marks
Number
1.
@ (1+6x)4 :1+4(6x)+6(6x)2+4(6x)3+(6x)4 Xlll Al
=1+24x+216X* +864x° +1296x" 3)
(b) substitute x=100 to obtain
601 = 1 + 2400 + 2160000 + 864000000 + 129600000000 M1o.e.
=130,466,162,401 Al )
2 €)
B1 Shape
B1 Point
)
B1 Shape
B1 Point
(b) )
(c)
B1 Shape >0
B1 Shape x<0
B1 Point
(-24)
(©)




January 2006 6672 Pure Mathematics P2Mark Scheme
3. x(2x+3) 6 B1, Bl
(2x+3)(x-2)  (x—2)(x+1)
_ X(x+1)-6 M1 ALft
(x—2)(x+1)
_(x+3)(x-2) M1 Al
(x—2)(x+1)
_x+3 Al (7)
Cox+1
Alternative 1
2x*+3x 6 81
(2x+3)(x-2) (x-2)(x+1)
_(2x2+3x)(x+1)—6(2x+3) M1 Alft
- (2x+3)(x-2)(x+1)
_ (2x*+5x* —9x-18) Al
(2x+ 3)(x—2)(x+1)
(x 2)(2x +9x+9) M1
" (2x+3)(x-2)(x+1)
_(x=2)(2x+3)(x+3) _ x+3 Al, Al
S (2x+3)(x=2)(x+1) " x+1
Alternative 2:
2x*+3x 6
(2x+3)(x-2) x*-x-2
_ x(2x+3) 6 Bl
S (2x+3)(x=2) x2-x-2
_X(X*=x=2)-6(x=2) _ x*=x*—2x-6x+12 M1ALft
O x=2)(X2-x-2)  (x=2)(x*-x-2)
_ x®—x*-8x+12 Al
C(x=2)(x* —x-2)
~ (x=2)(x* +x—6) M1
C(x=2)(X* —x-2)
~ (x+3)(x-2)  x+3 Al Al
T (x=2)(x+1) " x+1




Question Scheme Marks
Number
4, dy 1 M1 Al
dx X
At x=3, gradient of normal :_Tl =-3 M1
3 M1
y—In1=-3(x-3)
y =-3x+9 Al (5)
5 a
@ x(2x-1)=1 M1
2y —1=2
X
M1
2)(2 :ﬂ
X
@At
2X
X= /3+l AG Al )
X 2
Alternative 1:
4
2x* -1-—=0
” M1
22 =142
X
, 1 4
X==+—
22X M1
/1 2
X, =+— AG
5Ty Al
Alternative 2:
=241 M1
X 2
2x} =4+ x M1
2x? —x—-4=0 Al




(b)

(©)

(@)

(b)

1.41, 1.39, 1.39
(1.40765, 1.38593, 1.393941)

f (1.3915) = -3x107
f (1.3925)=7x10"

change in sign means root between
1.3915 & 1.3925
-.1.392to 3dp

—2x+4:i
2X

4x* —-8x+3=0
(2x-3)(2x-1)=0
x=0.5,1.5

15 15 1
J.o.s —2X+4dx = [—xz + 4XJ0.5 or (3+1)x1

=2
1.5
IlSidx [—In x}
05 2% 2 05
:EInB
2
Area=2—gln3

Alternative solution:

1.5 3
Area :.f —2X+ 4 — —dx
05 2X

1.5
:{—x2 +4x—§Inx}
2

0.5

=—9+1+6 2—§In3 o.e.
4 4 2

=2—§In3
2

B1,B1,B1
(3)

M1
Al

B1 3)

M1
Al

M1
Al 4)

M1

Al

M1 Al

Alft

Al (6)

M1

M1A1A1l

Alft

Al




(@)

(b)

(€)

(d)

(@)

(b)

(©)

(d)

o
[N
N
w

0 [0.062|0.271 | 0.716

1.612

3.482

1x%(0+3.482+ 2)x(0.062+0.271+0.716 +1.612)

=4.402m?

6x4.402 = 26.4m°

trapezium rule overestimates .. will be enough

gf (X) — e2(2X+|n2)
— e4xe2In2
— e4xe
= 4e¥ AG

In4

—gf (x) =16e*

4x=In—

x=-0.418

Bl, B1, Bl

3)
B1,M1 Alft
Al 4)
B1 ft
1)
B1B1 (2)
M1
M1
M1
Al 4)
B1 shape &
0,4)

1)
Bl 1)
M1
M1 attempt
to solve
Al
Al 4)




9. (&) ()

(ii)

(b)

(©)

C0S 2X cos? X —sin’ x

COS X +Sin X COS X +Sin X

~ (cos x+sin x)(cos x —sin x)
B COS X +Sin X

=cosx—sinx AG

%(cost—sin 2X) = %(ZCOSZ X —1—2sin XCcos X)

1 .
=c0s?X—=—sinxcosx AG

cos 20 1
cosp) — |=—
(cos@+sm9j 2

cosé(cosd —sinO) :%
1
2

cos? @ —cosfsing =

l(00526+1)—lsin 29-1
2 2 2

%(00529 —sin26) =0
sin20 =cos260 AG

sin 26 = cos 260
tan20 =1
29:£’5_,9_’13_”
4 4 4 4
p_7 57 97 137
8 8 8 8

M1

Al 2
M1, M1

Al 3)
M1

M1

Al 3)
M1

Al for1
M1(4 solns)
Al 4)
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Question Scheme Marks
Number
1, 3 1., 3,, 5
1 (a) 1 (- E)(_ E) 5 (- E)(_ E)(_ E) 3
(L] =2 | (~2x) +—2—2-(=2x)" + (=2x)°+...)
2 1.2 1.2.3 M1 (corr bin coeffs)
M1 (powers of —2x)
=1+x,+§x2+5x3+... Al, Al
2 2 O
Alternative | pay use McLaurin f(0)=1and f(0) =1 to obtain 1 two terms 1 +x M1 Al
Differentiates two further times and uses formula with correct factorials to give M1
3.2 9.
—x*+=x Al
2 2 (4)
(b) | (100—200x) % =100* (1—2x) * . So series is - (previous series) M1A1 ft
(2)
2 Uses f(2) = 0 to give 16-4+2a+b=0 M1 Al
Uses f(-1) = 6 to give 2-1+a+b=6 M1 Al
Solves simultaneous equations to give a=-7,andb=2 M1 AlAl
)
3(a) Uses circle equation M1
(x=4)" +(y-3)" =(\5)° AL
Multiplies out to give X —8x+16+ y* -6y +9 =5and thus
X*+y’ -8x—-6y+20=0 (¥ Al
3)
Alternative | OF States equation of circle is x* + y? +2gx + 2 fy + ¢ = 0 has centre (-g, -f) and so
g=-4andf=-3
Uses g2+ f2—c=rtogive c=32+42—/5 , i.e.c =20 M1 Al
x> +y? -8x-6y+20=0 Al
3)
(b) y = 2x meets the circle when  x* +(2x)* —8x—6(2x) +20 =0 M1
5x* —20x+20=0 Al
Solves and substitutes to obtain x =2 and y = 4. Coordinates are (2, 4) M1 Al
4
Or Implicit differentiation attempt , 2X + 2yd—y—8 - 6ﬂ =0 “)
dx dx M1 Al
Uses y = 2x and Cdl—y=2 to give 10x—20=0.
X M1 Al

Thus x =2 and y =4

(4)
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Question Scheme Marks
Number
4.(a) ' ()=(x* +1)x 1 +In xx 2x M1 Al
f’(e):(e2+1)><§+2e =3e+1 M1 Al
(4)
(b) x> X 1
—+X)Inx—| (—+x)=dx M1 Al
(NI x= [+~
X3 X2
= (—+Xx)Inx—| (—+2Ddx
(S+0Inx=[(+1)
3 3 €
= (X—+x)lnx—(X—+x) Al
3 9 )
M1 Al
=gy )
5. (a 2
() 9+4x2:_1+ 18 oA=-1 a1
9-4x (3+2x)(3—2x)
Uses 18 = B ( 3— 2x) + C ( 3+2x ) and attempts to find B and C M1
B=3andC=3 Al Al
Or 4)
Uses 9+4x% = A(9—4x?)+ B (3-2x) + C (3+2x ) and attempts to find A, B and
C M1
A=-1,B=3andC=3 Al, Al, Al
(4)
(b)
Obtains Ax+%ln(3+ 2x)—%|n(3—2x) M1 Al
o [ - B C e M1 Alft
Substitutes limits and subtracts to give 2 A+E In(5) —5 In(3)
=-2 +3In5 or -2+In125 Al

©®)
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Question Scheme Marks
Number
6 (a) dC o o .
rry = —kC ; rate of decrease/negative sign; k constant of proportionality/positive B1
constant )
(b) ac _ [t M1
C
s InC=-kt+InA M1
~C=Ae™ Al
(3)
(c) _ :
Att=0C=C,, ~A=C, Bl
andat t=4 C=%C,, . &C,=Cpe™, M1
cd=e™and ..-4k=In% , ~k=%In10 M1, Al
4)
7 (@) | Solves 9+241=1or 7+21=-1togive A=—4 sop=3 M1 Al
Solves 9+24=70r 7+ A=06togive A=-1s0oq=5 M1Al @
oy . . . -
|6i+6 j+3Kk| =950 unit vector is £ ( 6i +6j +3k) M1 Al
2)
(©) 2x2+2x1+1x2
cosé = M1 Al
3x3
Al
~.cosf=2% 3
(d) | Write down two of 9+24=3+2u, 7+24=2+u or 7+A=3-2u Bl B1
Solve to obtain g =1or A =-2 M1 Al
Obtain coordinates ( 5, 3, 5) Al

©)
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Question Scheme Marks
Number
8(a) | dx . d d cost
@ — =-3asin 3t, —y:acost therefore —y:—_ M1 Al
dt dt dx —3sin3t
Whenx=0,t=£ Bl
6
. 3
Gradient is —? M1
. . V3 M1 Al
Line equation is (y—<a)=——(x-0
q (y—3d) 6 ( ) (6)
(®) | Area beneath curve is J'asint(—3asin 3t)dt M1
2
=—3ij'(cos 2t —cos 4t)dt M1
2
3a° ., . .
—T[%sm 2t —4sin4t] M1 AL
2
Uses limits 0 and = to give 33 M1 Al
6 16
: 1 a _3a?
Avrea of triangle beneath tangent is EXEX\/_a =2 M1 A1
. _3a? 333’ f3a?
Thus required area is - =
4 16 16 Al
9)
N.B. The integration of the product of two sines is worth 3 marks (lines 2 and 3 of
scheme to part (b))
If they use parts
J'sintsinStdt:—costsin3t+_|'3cos3tcostdt M1
=—costsin 3t+30053tsint+j9sin 3tsintdt
M1 Al

81 = cost sin3t — 3 cos3t sint
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