5x2 — 19x +50

6 (a) Express in the form

where P, O and R are constants.

5x2 — 19x + 50
(14 3x)(5 — x)°

ax.

(b) Hence find [

(14 3x)(5 —x)? [+ 3x

[5 marks]

[4 marks]



Q6 Solution Mark | Total Comment
Ca2 _
(a) 5x* —19x + 50 Correctly eliminating denominators
=P(5-x)*+Q(1+3x)(5-x)+R(1 If not seen next 4 marks are still
+ 3x) B1 possible
Any correct method that would find P, Q or M1 Correct substitution, equating
R coefficients etc. even if BO scored
P=2 A1
5
Q=-1 A1
R=5 A1

B1 mark can be earned if both sides still include the correct common denominator of (1 +

3x)(5 —x)?

The M1 is scored for a complete method that could find any of the 3 constants.

e.g. letting x = 5 to find R (even if wrong) would earn the M1 mark,

or solving enough simultaneous equations to find a constant would earn the M1 mark.

After first B1 mark, if NMS or cover up rule used, correct answers can score B2, B1 and then B1.

(b)

E—
1+3x+5—x *
=aln(l+3x)+bIn(5 —x)

2
= Eln(l + 3x)

+In(5 — x)

f R _ .5
G-x2z ™ T 5%

M1

A1ft
A1ft
B1ft

Condone missing brackets.

fton ZIn(1 + 3x)
ft on —QIn(5 —x)

R
ftona

Full marks can be scored in (b) even if P, Q and R are used or if numerical values for them are

‘invented’.

Apply ISW if correct separate logarithms are subsequently combined wrongly.




1 (a) Express 10 +24x — 1247 in the form A4 + 5 + ¢ where 4, B and C are
PIESS "3 0)(1 + 4) 3ox 0 1+4x ‘

integers.

[4 marks]

210 + 24x — 12x2 - |
(b) Hence find dx, giving your answer in the form p+ ¢gIn3.

o (3 —x)(1 +4x)

[5 marks]
1( E Y3 the A, 2
a Xpress in the form .
PIESS (1 20) (3 — 4x) |+ 2v 3 d4x
[3 marks]
(b) (i) Find the binomial expansion of x — 3 up to and including the term in x>
X7,
P 1+2003 —4x) P J
[7 marks]

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



Ql Solution Mark | Total Comment
(@) | 10 + 24x — 12x2
=AB-x)(1+4x)+B(1+4x)+C(3—-x) | ™M1 Pl by B or C being correct.
A=3 Bl Could be spotted
B =-2 Al
c=1 Al 4
(b) | [3—2 4+ dx = 3x B1ft ft on their value of A.
3-x | 1t4x
+7rIn(3 —x) + s In(1 + 4x) M1
+2In(3 —x) + i In(1+4x) | Alft ft on their values of B and C.
2 1
f f(x)dx = (3 X2+2In1l +Z]119 )
0 M1 Correct use of F(2) — F(0) for their
—(3><O—|—21113+§1111) Ax + rIn(3 —x) + s In(1 + 4x)
form butO0andIn1=0canbePI
_ 3 Al
=6- Eln 3 5
9
Q1 Solution Mark | Total Comment
(a) 19x —3 =A(3 —4x) + B(1 + 2x)
Correct equation and ‘attempt' tofind Aor B | M1 e.g. Using x = %-:n‘ _% or simultaneous
5 equation such as 19 = —44 + 2B and
A=-3 Al —3=34+8B
B ? Al 3
T2
NMS or cover up rule scores SC2 for A = —gor B = gm‘ SC3 forboth A = —g and B = g
(b)(i) (1+2x) 1 =1-2x+kx? M1 provided k = 0
=1-2x+4x? Al Accept +(2x)?
e _ 4\t . a-1 1 :
B3-4x)1=3"1 (1 _g_\—) Bl ACF for 37" eg S or0.33..0r 0.3
4 1
(1-5%)
AL EDED) 4
=1+(-1) (— 5‘) + o (— 3 .r) M1 Condone poor use of or missing brackets.
4 16 rarle
_ (l—l——_&:—i——xz) Al PI by later work
3 9
19x — 3 _
(1+42x)(3 —4x)
9 )
—E (1—2x+4x3)+ '—_1(1 + ix + Ex?) M1 PI by correct answer ft on candidate's A
2 23 3 9 and B with their relevant series.
22 22 _1 .
=-1 +7x—?x Al 7 Must have ?,?Eor 7.3




34+ 13x — 6x2
3 (a) Express in the form Ax + B -+ .
2x — 3 2x — 3

[4 marks]

63 4+ 13x — 6x2 _
(b) Show that dx = p + ¢gIn3, where p and ¢ are rational numbers.

J3 2x — 3
[4 marks]



Q3 Solution Mark | Total Comment
(a) 3+ 13x — 6x2 dr 4 B
2x—3 TP 3
3+ 13x—6x2=Ax(2x—3)+B(2x—-3)+C
Correct above equation and attempt to find M1 . 3, .
one of A, B or C or an attempt at long division €.g- Usllig X = ~1nan attempt to find €
or forming simultaneous equations and
attempt to solve.
A=-3 Al
B=2 Al
C=9 Al 4
Iflong division is used award M1 once —3x + ‘- has been obtained but only award the A marks once the
values are clearly identified or it is written in the required form of Ax + B + 25_3.
el _ a2 g - .
Alternative method of division 3+13L‘ 6x” _ CSx(ax-3)-9xidvts —3x + 4"_+3 M1 for —3x + ---.
2x—3 2x—3 2x—3
For the A marks, A, B and C must be clearly identified or seen in the required form of Ax + B + 2::_3.
NMS scores B2 for one correct value, B3 for 2 correct values and B4 for all three correct values
3+13x—6x2 9
(b) I—fog dx=[-3x+2+ Py dx
=px?+qx+rin2x - 3) M1
3 9 A c
=—5x + 2;r+§1n(2x— 3) Alft EXZ + Bx +ZIn(2x — 3)
Correctuse of F(6) — F(3)
=[-2 6%+ 2.6 91 12-3
- [_E tab+ 2 n(12 - )] ml Correct substitution of limits for their
3 9 p,qandr.
—|-=.32+23+=In(6-3 ]
[ > + + > n( )
69 9
=5 + 51?13 Al 4 OFE

The M1 Alft and m1 can be earned even if left in terms of 4, B and C or if ‘invented’ value(s) for 4, B and
C are used.

Condone missing brackets from the In(2x — 3) term for the M1 mark but only award the Alft mark if
they have clearly recovered; PI by sight of In9 or In3 after using the limits or a correct final answer.
Treat a decimal answer (should be—29.55 ...) after a correct exact form as ISW but award AO if an exact
answer is not seen.




19x — 2 A
1 It is given that f(x) = G ;(l o) can be expressed as 5 + e where
— X X — X + e

A and B are integers.

(a) Find the values of 4 and B.
[3 marks]

(b) Hence show that r f(x) dx = kIn5, where k is a rational number.

Jo
[6 marks]

1. Given that

4x3 — 6x% —18x + 20
=ax+ b+

x2 —4 x—2

x # X2

find the values of the constants a. b and c.

(4)



Q1 Solution Mark | Total Comment

(a) 19x—2 = A(1+6x)+B(5-x) M1 Correct equation and attempt to find a
value for 4 or B.
A=3 Al
B=-1 Al NMS or cover up rule; 4 or B correct SC2
3 A and B correct SC3.
(b) J- 3 1
5—x l+6x .

) ) Condone missing brackets
=pn(5-x)+qln(l+6x) M1 OE Either term in a correct form
=-3In(5-x) Alft ft on their 4

—LIn(1+6x) Alft ft on their B
4 Substitute limits correctly in their integral;
j:[—B Inl1-%In 25]—[—3 1115—%1111] ml F(4)-F(0)
0
=—1in25+3In5 Al ACF. Inl1=0 PI
8 CSs0
= 3 In5 Condone equivalent fractions or recurring
) Al 6 decimal
1 Way 1 Way 2
2 ———4x=0 4x? —14x+10
X+ 03\'—4)43( —6x" —18x+20 x+2)4xS —6x* —18x+20
4x* +0x* —16x 433 +8y2 M1
—6x% —2x+20 —14x* —18x+20 Al
—6x> +0x+24 ~14x —28x
—2x—-4 10x+20
10x+20
_ 4x—-06
. x—2)4x* —14x+20
4x” —6x" —18x+20
2 4x* —8x?
o 2x—4 6x+20 Ml
—2x— —6x+
=4x-60+—m—m——
(x+2)(x—-2) —6x+12
-2
2
=4x—6— Al
(x—2)

)




