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1 Long division method
Correct leading term x? in quotient Bl
Evidence of correct div process M1 Sufficient to convince
(Quotient =) x®+6x-4 Al
(Remainder =)  11x+9 Al
I dentity method
x4+11x3+28x2+3x+1=Q(x2+5x+2)+R M1
Q=ax®+bx+c or x> +bx+c; R=dx+e & >30ps M1 N.B. a=1= 1 of the 3 ops
a=1b=6,c=-4,d=11,e=9 (foral5b) A2 S.R. Bl for 3 of these

2 (i) Findatleast 2 of (Né or g&) (B_(f or @) (A_Cf or 6&) M1 irrespect of label; any notation
Use correct method to find scal prod of any 2 vectors M1 or use corr meth for modulus

E—— AB.BC S S S —
Use ABBC=00r ———= M1 or use‘AB‘ +‘BC‘ :‘AC‘
|AB||BC]|
Obtain p=1 (dep 3 @ M1) Al
(if) Useequal ratios of appropriate vectors M1 or scalar product method

Obtain p=-8 Al

3 Usecos2x = acos’x+b/+ cos’x—sin?x/1—2sin’x  *M1
Obtain A+ u sec®x dep*M1 using ‘ reasonable’ Pythag

attempt

J./1+,usec2xdx:/1x+,utanx Al (/ or 1 may be 0 here/prev line)
Obtain correct result 2x—tan x Al no follow-through
%n— 3+1 ISW Al exact answer required

4 Attempt to connect du and dt or find % or % M1 not du = dt but no accuracy
du=2dt or M_Lor gt—e?au or Loz A1

t a ot du
Indef int — J‘iZ (du) Al not or dt in evidence
u
__1 Al
u

Attempt to change limits if working with f (u) M1 or re-subst & uselande
% ISW Al In e must be changedto 1,In1to 0

[6
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2 5
—— x° acceptable
18 P
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5 (i) (@+x): =1+ =x+
_1e
9
(ii) () (8+16x)5 = 85 (1+2x)3

N.B. If not based on part (i), award M1 for 8% +3 877 (16x)+

(1+2x): = their (i) expansion with 2x replacingx M1

= 1+Ex—£x2 + ...
3 9

Required expansion = 2 (expansion just found)

VA1

\B1 4

1_

not dep on prev B1
8 2

—— x“ acceptable
18 ®

accept equiv fractions

1'23 87%(16x)?, alowing 16x? for

(16x)?, with 3@ A1l for 2...+§x...—gx2, accepting equivalent fractions & 1SW

14

(i) (0) -% <x<.%or|4<% Bl 1 noequality
dy
dy_dt _—
6 ol o M1 guoted/implied
dt
K_g-%  sw B1
dt ot
2
Y_g2 F sw B1
dt ra
323
Stating/implying 1t =3=t?=90ort®*-9t=0 Al WWW, totally correct at this stage
9_=
t
t =3 asfina answith clear log indication of A2 SR.Alif t=430r t=-3
invalidity of —3; ignore (non) mentionof t=0 or (t =3 & wrong/no indication)
d
7 Treat o (x y) as a product M1
d 2 dy
— B1
olx(y -3 dx
3x? +2x°2 Oly+4xy 3y2 gy Al Ignore %Z: if not used
Subst (2, 1) and solve for % or vice-versa M1
Y- -4 WWW Al
dx
grad normal = — ! - VA1 stated or used
their o
Find egn of line, through (2, 1), with either gradient M1 using their ‘f—‘i or - tha_lr T
X—4y+2=0 Al AEF with integral coefficients
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8 (i) -—sinxe®™* Bl 1
(i) [snxe®™dx=—e®* " BL  awywheeinpat(i)
Parts with split u=cosx,dv=sin xe®* M1 result f(x) +/—jg(x)dx
Indef Integ, 1st stage —cosxe“” —[sin xe“*dx Al accept ... —j—emx.—snxdx
Second stage = — cos x e°°* + %% *Al
Final answer = 1 dep*A2 6
3) (1 4
9 (i) Pis|1|+ -1|=|0 B1
1 2 3
1
direction vector of ¢ is | -1| and of OP istheir P VB1
2
b 1
Use cosé = a;bfor -1| and their OP M1
Akl |,
0 =35.3 or better (0.615... rad) Al 4
1 3+t
(i) Use |-1/(./1-t |=0 M1
2 1+2t
13+1t)-11-t)+2(1+ 2t)=0 Al
{=_2 Al
3
3+t A
Subst. into | 1-t | toproduce | % | ISW Al 4
1+2t -%
____________________________ T O e LR LR R R
(iii) Use x> +y?+2z®> where | y|ispart (i) answer M1
z

Obtain E AEF, 2.89 or better (2.8867513....) Al 2

15



www . gyconsult.com

4724 Mark Scheme January 2010
1 1
10 (i) 3 -3 B1+1 2
3-x 6—x
. . 1 . .
(if) (&) Separate variables Imdx_jkdt M1 or invert both sides

Style: For the M1, dx & dt must appear on correct sides or there must be J sign on both sides

Change - into partial fractions from (i) VB1
(3-x)6-x)
—é—dx=(—Aon~£)n@—x) Bl or —E—dx=(—Bor~£}n@-@
3-x A 6-x B
—%In(S— x)+%|n(6—x):kt (+¢) VAL f.t. from wrong multiplesin (i)
Subst (x=0,t=0) & (x=1,t=1) intoegnwith‘c’ M1 and solvefor ‘K
Use Ina+Inb=Inab or Ina-Inb=In$ M1

Obtain k = %m% with sufficient working & WWW AL 7 AG

(b) Substitutek = %m%, t=2 & theirvalueof ‘c *M1
Reduce to an egn of form %: A dep*M1 where /. isaconst
27 31-6
Obtain x = 7 or 1.6o0r better (1.5882353...) A2 4 SR.AlVfor x= 7
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