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Mark Scheme 4721/01 January 2007
1 5 2+ \/g Ml Multiply top and bottom by
X
2=z 2443 +(2+43)
5(2+4/3
= (4—\3/_) Al (2+~/3)(2=+/3) =1 (may be implied)
=10+543 Al 10+543
2(3) 1 Bl
1 1 5
(ii) —x2* M1 27 =— or 325 =2 0r 2° =32 soi
2 2
Ml 325 =2* or 16 seenor implied
-8 Al 8
33) 3x—15< 24 Ml Attempt -to simplify expression by
multiplying out brackets
3x <39
x<13 Al x<13
or r—5<8 Ml Attempt to simplify expression by dividing
. h h
<13 Al through by 3
Attempt to rearrange inequality or equation
.. 2 Ml p g quality or eq
(i) sz >80 to combine the constant terms
x">16
x>4 Bl x>
or x<-4 Al fully correct, not wrapped, not ‘and’
SR Bl forx >4, x<-4
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1
4 Let y = x3 *M1 Attempt a substitution to obtain a quadratic
y?+3y-10=0 or factorise with 3/x in each bracket
(y=-2)(y+5) =0 DM1 | Correct attempt to solve quadratic
y=2,y=-5 Al Both values correct
x=2x= (—5)3 DMI1 Attempt cube
x=8x=-125 Al ft 5 | Both answers correctly followed through
SR B2 x=8 fromT &1
5
5(1)
M1 Reflection in either axis
Al 2 | Correct reflection in x axis
(ii) (1,3) B1 Correct x coordinate
B1 2 | Correct y coordinate
SR Bl for (3, 1)
(iii) Translation Bl
2 units in negative x direction Bl 2
6
6 (i) 2(x* —12x + 40) Bl a=2
= 2f(x—6)> —36+40] Bl b=6
NP Mi 80 —2b° or 40— b* or 80 - b* or 40 — 2b°
=2~ 6" +4] (their b)
=2(x—6)> +8 Al 4 |c=38
(ii) x=6 Bl ft 1
(iif) y=28 Blft 1
6




Mark Scheme 4721/01 January 2007
(1) dy
o Bl 1
(ii) y=2x" Bl x7 soi
% — 4y B1 —4x°
X -3
Bl 3| kx
(iii) y=10 x> —14x+5x-7 Ml Expand the brackets to give an expression
—10x>—9x—7 0ff0rmax2+bx+c(a¢0,b¢0,c¢0)
Y Al Completely correct (allow 2 x-terms)
dy 0x 9 Bl ft 1 term correctly differentiated
E =2Ux — BI ft 4 | Completely correct (2 terms)
8
8 (i) dy 90— 65— 3 *M1 Attempt to differentiate y or —y (at least one
E =7 70xX=ox correct term)
Al 3 correct terms
d
At stationary points, 9 — 6x - 3x* =0 Ml Use of a’_y =0 (foryor—y)
x
33+x)(1-x)=0 DMI1 Correct method to solve 3 term quadratic
x=-3orx=1 Al x=-3,1
y=0, 32 Alft 6 | Y=0, 32 .
( 1 correct pair www Al A0)
d 2 2
(ii) g) =—6x-6 M1 Looks at sign of —=-, derived correctly
dx x
dy
from k—— , or other correct method
dx
d’*y
When x =3, dx? >0 Al x=-3 minimum
d 2
When x =1, Z <0 )
x Al 3 | x=1 maximum
(iii) Bex<d Ml Uses the x values of both turning points in
inequality/inequalities
Al 2 | Correct inequality or inequalities. Allow <
11




9 (i)

(i)

(1ii)

Gradient = 4

y=T=4(x-2)

y=4x-1

\/(xl _x2)2 +( _y2)2

- J—1)? +(7-"2)°

=+/3? +9?
=490
-34/10

Gradient of AB =3

1

Gradient of perpendicular line = — 5

Midpoint of AB = (2

sy 1
YT
x+3y—-8=0

Bl

Ml

Al

Ml

Al

Al

B1

B1 ft

Bl

Mi

Al

Al

12

Gradient of 4 soi

Attempts equation of straight line through
(2, 7) with any gradient

Use of correct formula for d or @* ( 3 values
correctly substituted)

V32492

Correct simplified surd

SR Allow B1 for —%

Attempts equation of straight line through
their midpoint with any non-zero gradient

5 -1 1
- — = — X__
y-573 ( 2)
x+3y—-8=0




10 (i)

(i)

(iii)

Centre (-1,2)
x+1>-1+@-2"-4-8=0
(x+ 12+ @-2)y° =13

Radius V13

Q)P+ (k-2)=13
(k—2)*=9
k—2==£3

k=-1

EITHER
y=6-—x
(x+1)Y2+(6-x-2)7*=13
(x+1Y2+@-x7*=13

A2 +1+16-8x+x*= 13
2% -6x+4=0

200- D(x-2)=0

x=1,2
Sy=5.4

OR

x=6-y
6-y+17+(-2y7=13
(7-y)P+@-27=13

49— 14y +y* +y" —4y+4 = 13
2y*— 18y +40=0

20-4)(y-5=0
y=4,5
Sox=2,1

B1
M1

Al

Ml

Ml
Al

MI
Mi

Al
Ml

Al
Al

12

Correct centre
Attempt at completing the square

Correct radius

Alternative method:

Centre (-g, -f) is (-1, 2) B1
g+ f-c Ml
Radius = V13 Al

Attempt to substitute x = -3 into circle
equation

Correct method to solve quadratic
k=-1 (negative value chosen)

Attempt to solve equations simultaneously
Substitute into their circle equation for x/y
or attempt to get an equation in 1 variable

only

Obtain correct 3 term quadratic

Correct method to solve quadratic of form
ax* +bx+c=0 (b#0)

Both x values correct

Both y values correct

or

one correct pair of values www Bl
second correct pair of values Bl

SR
T &I M1 Al One correct x (or y) value

A1l Correct associated coordinate
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1 15+19d =72 Ml Attempt to find d, froma + (n — 1)d or a+ nd
Hence d =3 Al Obtain d =3
S, =1, {(2 X 15)+ (99 X 3)} M1 Use correct formula for sum of n terms
=16350 Al 4 | Obtain 16350
2 @i 46x T80 = 0.802/0.803 Ml Attempt to convert to radians using 7 and 180 (or 2x &
360)
Al 2 | Obtain 0.802 / 0.803, or better
(ii) 8x0.803=6.4cm B1 1 | State 6.4, or better
(iii) ' x 8°x 0.803 =25.6/25.7 cm’ Ml Attempt area of sector using 2?0 or 176, with @ in
radians
Al 2 | Obtain 25.6 / 25.7, or better
3 @) I(4x - Sﬁx =2x*-5x+c¢ Ml Obtain at least one correct term
Al 2| Obtain at least 2x* —5x
() y=2x"-5x+c B1V State or imply y = their integral from (i)
7=2x3>-5x3+c=>c=4 Ml Use (3,7) to evaluate ¢
So equation is y =2x* —5x + 4 Al 3 | Correct final equation
4 (i) area= 1x 542 x8 xsin 60° B1 State or imply that sin 60° = % or exact equiv
=5x5\5X8X§ M1 Use Lacsin B
=10V6 Al 3| Obtain 10V6 only, from working in surds
(i) AC* = (5\/5)2 +8% —2x 542 x8xcos 60° Ml Attempt to use the correct cosine formula
Al Correct unsimplified expression for 4C
AC="7.58 cm Al 3 | Obtain AC = 7.58, or better
5 (@) @ log3 4’%7 Bl 1 | Correct single logarithm, as final answer, from correct
working only
(i) log,*=l=2
4x+7 _ :
L =9 Bl State or imply 2 = log, 9
4x+7=9x Ml Attempt to solve equation of form f(x) =8 or 9
x=14 Al 3| Obtainx= 1.4, or exact equiv
9 .
(b) JIOglonx ~ T x3x (logw 3+2log,, 6 +log,, 9) Bl State, or imply, the 3 correct y-values only
3
~4.48 Ml Attempt to use correct trapezium rule
Al Obtain correct unsimplified expression
Al 4 | Obtain 4.48, or better
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6 () (1+4x) =1+28x+336x” +2240x° Bl Obtain 1 + 28x
Ml Attempt binomial expansion of at least 1 more term, with
each term the product of binomial coeff and power of 4x
Al Obtain 336x”
Al 4| Obtain 2240x’
(ii) 28a+ 1008 =1001 Ml Multiply together two relevant pairs of terms
Hencea=-"% AV Obtain 28a + 1008 = 1001
Al 3| Obtaina=-"%
7 @@ () B1 Correct shape of kcosx graph
[, B1 2| (90,0), (270, 0) and (0, 2) stated or implied
(b) cosx=04 M1 Divide by 2, and attempt to solve for x
X =66.4° 294° Al Correct answer of 66.4° / 1.16 rads
AIN 3| Second correct answer only, in degrees, following their x
(ii) tanx=2 Ml Use of tanx = % (or square and use sin’x + cos’x = 1)
x=63.4°-117° Al Correct answer of 63.4° / 1.56 rads
AIN 3| Second correct answer only, in degrees, following their x
8 (i) -8-36—14+33=-25 Ml Substitute x = -2, or attempt complete division by (x + 2)
Al 2 | Obtain 25, as final answer
(i) 27-81+21+33=0 A.G. B1 1 | Confirm f(3) = 0, or equiv using division
(iii) x=3 B1 State x = 3 as a root at any point
fx) = (x = 3)(x* — 6x — 11) Ml Attempt complete division by (x — 3) or equiv
Al Obtain x* — 6x + k
Al Obtain completely correct quotient
x = 61436+44 Ml Attempt use of quadratic formula, or equiv, to find roots
2
=3+2V5 or 3120 Al 6| Obtain3=2V5 or 320
9 () u,=1.5%1.02" M1 Use 1.57*, or find uy , u3 , uy
=1.624 tonnes A.G. Al 2 | Obtain 1.624 or better
N
(ii) M <39 Ml Use correct formula for Sy
1.02-1
Al Correct unsimplified expressions for Sy
(102" —1)<(39x0.02 +1.5) M1 Link Sy to 39 and attempt to rearrange
(1.02Y —1)<0.52
Hence 1.02" < 1.52 Al 4 | Obtain given inequality convincingly, with no sign errors
(i) log 1.02" < log 1.52 M1 Introduce logarithms on both sides and use log a” = b log
Nlogl.02 < log1.52 Al Obtain N log1.02 <log 1.52 (ignore linking sign)
N <21.144.. M1 Attempt to solve for N
N =21 trips Al 4 | Obtain N=21 only
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10 @ 0=1- % B1 1 | Verification of (9, 0), with at least one step shown
(ii) J 1-3x dx = [x —6x ]Z Ml Attempt integration — increase in power for at least 1 term
9
Al For second term of form kx”
Al For correct integral
= (a_ﬁﬁ)_(9_6\@) Ml Attempt F(a) — F(9)
:a—6\/5+9 Al Obtain a—6\/;+9
a—6Ja+9=4 M1 Equate expression for area to 4
a-6Ja+5=0 Ml Attempt to solve ‘disguised’ quadratic
Wa-1)Va-5)=0
Ja = 1,\/7 =5 Al Obtain at least+/a =5
a=1,a=25
buta>9,soa=25 Al 9 | Obtain a = 25 only

10
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1 Attempt use of quotient rule to find derivative M1 allow for numerator ‘wrong way round’; or
attempt use of product rule
Obtain 26x=D - 3(22x b)) Al or equiv
Bx-1
Obtain -2 for gradient Al or equiv
Attempt eqn of straight line with numerical gradient M1 obtained from their % ; tangent not normal
Obtain 5x +4y—11=0 Al 5 orsimilar equiv
2 (i) Attempt complete method for finding cot 6 Ml rt-angled triangle, identities, calculator, ...
Obtain 3 Al 2 orexact equiv
(i) Attempt relevant identity for cos 26 Ml +2cos’@+1 or *1+2sin’6 or
+(cos® 6 — sin 6)
State correct identity with correct value(s) substituted Al
Obtain —13 Al 3 correct answer only earns 3/3
3 (a) Sketch reasonable attempt at y = x° *B1  accept non-zero gradient at O but curvature
to be correct in first and third quadrants
Sketch straight line with negative gradient *Bl  existing at least in (part of) first quadrant
Indicate in some way single point of intersection B1 3 dep *B1 *Bl1
(b) Obtain correct first iterate Bl allow if not part of subsequent iteration
Carry out process to find at least 3 iterates in all M1
Obtain at least 1 correct iterate after the first Al allow for recovery after error; showing at
least 3 d.p. in iterates
Conclude 2.175 Al 4 answer required to precisely 3 d.p.
[0—>2.21236 > 2.17412 — 2.17480 — 2.17479;
1 - 2.19540 — 2.17442 — 2.17480 — 2.17479;
2217791 > 2.17473 — 2.17479 — 2.17479;
3> 2.15983 —> 2.17506 —> 2.17479 — 2.17479]
4 (i) Obtain derivative of form k(4¢ + 9)7% Ml any constant k
Obtain correct 2(4z + 9)_% Al or (unsimplified) equiv
Obtain derivative of form ke** "' Ml any constant k different from 6
Obtain correct 3¢**"' Al 4 orequiv
(ii) Either: Form product of two derivatives M1 numerical or algebraic
Substitute for # and x in product M1 using ¢ =4 and calculated value of x
Obtain 39.7 Al 3 allow £0.1; allow greater accuracy
Or Obtain k(4 +9)" e ! M1 differentiating y = 6e:** " *!
Obtain correct 6(4¢ +9) 27+ *1 Al or equiv
Substitute = 4 to obtain 39.7 Al (3)allow £0.1; allow greater accuracy
5 (i) Obtain R= /17 or 4.12 or 4.1 B1 or greater accuracy
Attempt recognisable process for finding « Ml allow for sin/cos confusion
Obtain a=14 Al 3 or greater accuracy 14.036...

12
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(ii) Attempt to find at least one value of 6 + Ml
Obtain or imply value 61 AlN  following R value; or value rounding to 61
Obtain 46.9 Al allow +0.1; allow greater accuracy
Show correct process for obtaining second angle M1
Obtain —75 Al 5 allow %0.1; allow greater accuracy; max of
4/5 if extra angles between —180 and 180
6 (i) Obtain integral of form k(3x + 2)% Ml any constant k
Obtain correct Z(3x + 2)% Al or equiv
Substitute limits 0 and 2 and attempt evaluation M1 for integral of form £(3x +2)"
Obtain %(8% - 2%) Al 4 or exact equiv suitably simplified
(ii) State or imply ﬂ'J- 3 ! 5 dx or unsimplified version B1 allow if dx absent or wrong
X+
Obtain integral of form &In(3x + 2) Ml any constant k involving 7 or not
Obtain 17In(3x+2) or 1In(3x+2) Al
Show correct use of In a — In b property M1
Obtain J7In4 Al 5 or (similarly simplified) equiv
7 (i) State a in x-direction B1 or clear equiv
State factor 2 in x-direction B1 2 orclear equiv
(ii) Show (largely) increasing function crossing x-axis Ml with correct curvature

Show curve in first and fourth quadrants only Al 2 not touching y-axis and with no maximum
point; ignore intercept

(iii) Show attempt at reflecting negative part in x-axis Ml
Show (more or less) correct graph A1V 2 following their graph in (ii) and showing
correct curvatures

(iv) Identify 2a as asymptote or 2a + 2 as intercept Bl allow anywhere in question
State 2a <x<2aq+?2 B1 2 allow < or < for each inequality
8 (i) Obtain —2x e as derivative of e Bl
Attempt product rule *M1 allow if sign errors or no chain rule
Obtain 8xe™ —2x% ™ Al or (unsimplified) equiv
Either: Equate first derivative to zero and
attempt solution Ml dep *M; taking at least one step of solution
Confirm 2 Al 5 AG
Or: Substitute 2 into derivative and show
attempt at evaluation M1
Obtain 0 Al (5) AG; necessary correct detail required

13
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(i) Attempt calculation involving attempts at y values Ml with each of 1, 4, 2 present at least once as
coefficients
Attempt k(y, + 4y, +2y, + 4y, + y,) Ml with attempts at five y values corresponding
to correct x values
Obtain %(0 +4x0.00304 +2x0.36788
+4 x2.70127 + 4.68880) Al or equiv with at least 3 d.p. or exact values
Obtain 2.707 Al 4 or greater accuracy; allow £0.001
(iii) Attempt 4(y value) — 2(part (ii)) M1 or equiv
Obtain 13.3 Al 2 or greater accuracy; allow 0.1
9 (i) State 2<y<2 B1 allow <; any notation
State y <4 B1 2 allow <; any notation
(ii) Show correct process for composition MI right way round
Obtain or imply 0.959 and hence 2.16 Al AG; necessary detail required
Obtain g(0.5) =3.5 B1 or (unsimplified) equiv
Observe that 3.5 not in domain of f Bl 4 orequiv
(iii) Relate quadratic expression to at least one end
of range of f M1 or equiv
Obtain both of 4-2x*<-2 and 4-2x*>2 Al or equiv; allow any sign in each (< or < or >

Obtain at least two of the x values —/3,-1,1,/3 Al

Obtain all four of the x values Al

Attempt solution involving four x valuesM1

Obtain x<-+3, —l<x<l, x>3 Al

14

or > or =)

to produce at least two sets of values

6 allow < instead of < and/or > instead of >
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1 Factorise numerator and denominator Ml or Attempt long division
6x —24
Num = (x + 6)(x - 4) or denom = x(x - 4) Al Result= 1+ ]26 1
x°—4x
+6 6 6
Final answer = >~ or | +— Al =1+—
X X X
2 Use parts with # =1In x,dv=x Ml & give 1 stage in form f(x)+ /- J-g(x)(dx)
Obtain %lenx—‘[%%xz(dx) Al or Elenx—.[ x(dx)
— 1,2 1,2
=5x"Inx—53x" (+c) Al
Use limits correctly Ml
Exact answer 2In2—3 Al AEF  ISW
3 (1) Find a —borb—a irrespective of label Ml (expect 11i —2j —6kor —11i+2j +6k)
Method for magnitude of any vector M1
V161 0r12.7(12.688578) Al
(i1) Using (E) or ﬁ) and (E or ﬁ) B1 Do not class angle AOB as MR
__ scalar product of any two vectors
cos 0 = product of theiil moduli MI
43 or better (42.967...), 0.75 or better (0.7499218..) A1 If 137 obtained, followed by 43, award A0
Common answer 114 probably — B0 M1 A0
4 Attempt to connect dx and du Ml but not just dx = du
For du = 2 dx AEF correctly used Al sight of 4 (du ) necessary
Iu8+u7 (du) Al or J.u7(u+1)(du)
Attempt new limits for u at any stage (expect 0,1) |M1 or re-substitute & use ( %,3)
iz Al AG WWW
S.R.If M1 A0 A0 M1 A0, award S.R. B1 for answef <%, 3% or 11 | ISW
5 (i) Show clear knowledge of binomial expansion [MI —3x should appear but brackets can be
missing; —+.—3 should appear, not — 1.2
=1+x B1 Correct first 2 terms; not dep on M1
+2x° Al
+1 Al
(i1) Attempt to substitute x + x® for x in )] Ml Not just in the ﬂx3 term
2
Clear indication that (x + x3) has no termin x°>  |Al
iz VAL ft. of(x) + cf(x3 ) in part (i)
6 () 2x+1=/=A(x-3)+B Ml
A=2 Al
B=17 A/B 1 Cover-up rule acceptable for B1
(ii) Jﬁ (dx)=In(x—3)or 1n|x 3| Bl Accept 4 or L as a multiplier
I =y (dx) =— ;3 Bl Accept B or % as a multiplier
6
6+21In7 Follow-through 78 +A4In7 |VB2

16
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7 Lly)=xL+y Bl
2 d
L0?)-208 BI
4x+x%+y+2y%=0 BI
Put £ =0 *M1
Obtain 4x+y =0  AEF Al and no other (different) result
Attempt to solve simultaneously with eqn of curve | dep*M1
Obtain x* =1 or y* =16 from 4x+y =0 Al
(l,—4) and (— 1,4) and no other solutions Al Accept (£ 1,¥4) but not (i l,i4)
v T 1 1
8 (1) Use Y % and —— for grad of normal M1 or change to cartesian.,diff & use ——
ar m m
=-p AG WWW Al Not —¢.
(i1) Use correct formula to find gradient of line Ml
Obtain AG WWW Al Minimum of denom = 2 ( p— q)( p+ q)
P+q
(iii) State — p = ﬁ Ml Or find eqn normal at P & subst (2q2 ,4q)
Simplify to p*> + pg+2=0 AG WWW Al With sufficient evidence
(iv) (8,8) > tor porg =2 only B1 No possibility of —2
Subst p =2 in eqn (iii) to find ¢, Ml Or eqn normal,solve simult with cartes/param
Subst p =g, in eqn (iii) to find ¢, M1 Ditto
g, =% — (%2,%) Al No follow-through; accept (26.9 , 14.7)
9 (i) Separate variables as [ sec’ y dy =2/ cos®2x dx | M1 seen or implied
LHS=tany Al
RHS; attempt to change to double angle M1
Correctly shown as 1 + cos 4x Al
[cos 4x dx = Lsin4x Al
Completely correct equation (other than +c) Al tan y = x + 4 sin 4x
+c on either side Al not on both sides unless ¢, and ¢,
(i1) Use boundary condition Ml provided a sensible outcome would ensue
c(onRHS)=1 Al or ¢,—c¢;=1;  not fortuitously obtained
Substitute x = ¢ into their eqn, produce y = 1.05 | Al or 4.19 or 7.33 etc. Radians only
10 (i) For (either point) + #(diff between posn vectors) | M1 “r =" not necessary for the M mark
r = (either point) + #(i -2j — 3k or —i + 2j + 3k) Al ... but it is essential for the A mark
(i)r=si+2j—k)or(i+2j—-k) +sii+2j—-k) |Bl Accept any parameter, including ¢
Eval scalar product of i+2j-k & their dir vect in (i) | M1
Show as (1x1 or 1)+(2x-2 or -4)+(-1x-3 or 3) Al This is just one example of numbers involved
=0 and state perpendicular AG Al
(iii) For at least two equations with diff parameters | M1 e.g S+t=s,2-2t=2s, —9-3t=-s
Obtain f = -2 or s=3 (possibly -3 or 2 or -2) Al Check if t =2,1or—1
Subst. into eqn 4B or OT and produce 3i + 6j — 3k | Al
(iv) Indicate that ‘OC ‘ is to be found M1 where C is their point of intersection

V54 £t Na® +b* +¢* fromai + bj + ck in (i) VAT

In the above question, accept any vectorial notation

t and s may be interchanged, and values stated above need to be treated with caution.
In (iii), if the point of intersection is correct, it is more than likely that the whole part is correct — but check.

17
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1. (i) a=-3 B1 State correct value
(i) 2a-3=T7o0r3a—6=9 M1 Sensible attempt at multiplication
a=>5 Al Obtain correct answer
2. Ml Attempt to equate real and
imaginary parts of (x +iy)’ and 15
x*—y*=15 and xy =4 Al Al +8i
Ml Obtain each result
DM1 Eliminate to obtain a quadratic in x°
+ (4 +1) Al ory’
Solve to obtain x = (£)4, or y =
(D)1
Obtain only correct two answers as
complex numbers
3. Ml Expand to obtain ° — r
M1 Consider difference of two standard
results
n (n+1)* - In(n+1) Al Obtain correct unfactorised answer
Ml Attempt to factorise
Al Obtain factor of +n(n +1)
Ln(n-Dn+D(n+2) Al Obtain correct answer
4. (1) Bl Circle
Bl Centre (1, -1)
B1 Passing through (0, 0)
(i1) Bl Sketch a concentric circle
B1 Inside (i) and touching axes
B1 Shade between the circles
5. 10) B1 Show given answer correctly

20




4725

Mark Scheme

Jan 2007

(ii) Ml Attempt to solve quadratic equation
or substitute x + iy and equate real
and imaginary parts

—1+i \/g Al Obtain answers as complex numbers

(iif) Al Obtain correct answers, simplified

B1 Correct root on x axis, co-ords.
shown

B1
Other roots in 2" and 3™ quadrants

B1
Correct lengths and angles or co-
ordinates or complex numbers
shown

6. (1) Bl Correct expression for u,,+
M1 Attempt to expand and simplify
Upr1— U, =2n +4 Al Obtain given answer correctly
(i1) Bl State u; = 4 ( or u, = 10 )and is
divisible by 2
Ml State induction hypothesis true for
M1 U,
Al Attempt to use result in (ii)
Al Correct conclusion reached for u,,+;
Clear,explicit statement of induction
conclusion
7. (i) o + B= -5 aBf=10 B1 B1 State correct values
(i) o’ + B =5 Ml Use (o + B) — 20
Al Obtain given answer correctly, using
value of -5
(ii1) Bl Product of roots = 1
M1 Attempt to find sum of roots
Al Obtain 5 or equivalent
x*—1x+1=0 Blft Write down required quadratic
q q
equation, or any multiple.
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8 (1) Ml Factor of 7! or (r + 1)! seen
Al Factor of (» + 1) found
(r+ 1) Al Obtain given answer correctly
(i1) M1 Express terms as differences using
Al (1)
M1 At least 1* two and last term correct
(n+2)! - 2! Al Show that pairs of terms cancel
(ii1) Bl1ft Obtain correct answer in any form
Convincing statement for non-
converging, ft their (ii)
0. M1 For at least two correct images
(i) 0 0 3 3
0 1 0 1 Al For correct diagram, co-ords.clearly
written down
i) 90° clockwise, centre origin
(i) £ Bl Bl Or equivalent correct description
0 1 . o
10 Bl Correct matrix, not in trig form
(iii) Stretch parallel to x-axis, s.f. 3 Bl Bl Or equivalent correct description,
but must be a stretch for 2" Bl
30
01 B1 BI
Each correct column
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10. | (1) M1 Show correct expansion process for
M1 3x3
A=detD=3a-6 Al Correct evaluation of any 2 x 2 det
Ml Obtain correct answer
Al Show correct process for adjoint
B1 entries
Do 1 3 -2 4
T A | -3 a-a Al 7 | Obtain at least 4 correct entries in
-3 aa-6
adjoint
M1 . . .
iy q 5 Divide by their determinant
(11) A 2a -9
a1 ALALAT Obtain completely correct answer
ft all 3
11
Attempt product of form D™'C, or
eliminate to get 2 equations and
solve
Obtain correct answers, ft their
inverse
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1 () f0)=In3f
£(0) = '
P0)=-/A.G.

(i) Reasonable attempt at Maclaurin

f(x) =1In3 + 3x-'/ 95

2 (1) f(0.8) = - 0.03, £(0.9) = +0.077 (accurately
e.g. accept -0.02 t0 -0.04)
Explain (change of sign, graph etc.)

(i1) Differentiate two terms
Use correct form of Newton-Ra ph son with
0.8, using their f (x)
Use their N-R to give one more approximation
to 3 d.p. minimum
Get x = 0.835
3 (i) Show area of rect. = /4 (1% + e+ 104 e')
Show area = 1.7054
Explain the < 1.71 in terms of areas

(i1) Identify areas for > sign
Show area of rect. = ' /; (" + &' + ¢+ ¢%'°)
GetA>1.27

r“\

4@

P
v
"

(i1) Correct definition of sinh x
Invert and mult. by eXto AG.

Sub. u = ¢'and du = ¢'dx
Replace to 2/(u’ - 1) du

Integrate to aln((u - )/(u+ 1)
Replace u
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Bl
Bl
B1 Clearly derived

Ml Form In3 + ax + bx’, with a,b

related to £« {°
Al\J On their values off’and £

SR Use In(3+x) =In3 + In(1 +' /3
x) Ml Use Formulae Book to get
In3 + v3x- v2vix)2 =
In3 + v3x- 1/igx2 Al

BI

Bl

SR Use x = VJ(tan”x) and compare X to
VI(tan” x) for x=0.8, 0.9
Explain “change in sign”

B1
B1

Bl Get 2x-11(1 +x%)
ML 0.8 - f(0.8)/f (0.8)

MY

Al 3d.p. - accept answer which rounds
Ml Or numeric equivalent

Al At least 3 d.p. correct

Bl AG. Inequality required

B1 Inequality or diagram required
MI Or numeric evidence
Al cao; or answer which rounds down

BI Correct shape for sinh x

B1 Correct shape for cosech x

B1 Obvious point (dy/dx £0)/asymptotes clear

B1 May be implied

B1 Must be clear; allow 2/( eX-¢ -X) as
mimimum simplification

M1 Or equivalent, all x eliminated and
not dx = du

Al

A1V Use formulae book, PT, or atanh™u
Al No need for ¢
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