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1.

Question Answer Marks
81) State or imply the form A - H’E +C Bl
2x+1  x" 49
Use a correct method for finding a constant M1
Obtainone of A=3,B=1land C=0 Al
Obtain a second value Al
Obtain the third value Al
5
Question Answer Marks
o0 State or imply the form 4+ B + ¢ Bl
x-1 3x+2
State or obtain 4 =4 B1
Use a correct method to obtain a constant M1
Obtainoneof B=3, C=-1 Al
Obtain the other value Al
5
PUBLISHED
Question Answer Marks
9(1) Use a correct method to find a constant M1
Obtain one of the values A =-3, B=1,C=2 Al
Obtain a second value Al
Obtain the third value Al
4
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4.
Question Answer Marks
6(1) Carry out relevant method to find 4 and B such that M1
1 A B
5 = +
4—y° 2+y 2-y
. 1 Al
Obtain4=8B= —
4
Total: 2
5.
T b e %P0 0 R
Question Answer Marks
9(1) . 4 B C B1
State or imply the form + + -
2—-x 3+42x (3+2x}_
Use a correct method to find a constant M1
Obtainoneof A=1,8=-1,C=3 Al
Obtain a second value Al
Obtain the third value Al
A Dx+ E )
[Mark the form + ——— whered=1 D=-2and E=0, BIMIATAIAIl
2-x (3 - 2x)_
as above.]
5
6.
rFupLioncw
Question Answer Marks Guidance
8(i N B1
® State or imply the form 4,8, ¢ .
N 1- 2-x (2- _Y)*
Use a correct method for finding a constant M1 T=A+2B
M1 is available following a single slip in working from their form 15— 44-5B-2C
but no A marks (even if a constant is “correct”) o
8=44+28+4C
Obtainoneof A=1,B=3 C=-2 Al
Obtain a second value Al
Obtain the third value Al
[Mark the form A + D‘H"E; ,where 4 =1, D=-3 and
1-2x (g_x}’
E=4 BIMIAIAIA1 as above.|
5
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7.
FUDLIDAED
Question Answer Marks
9(i ) A B C Bl
W State or imply the form + + -
2—-x  3+2x (3+23(]‘
Use a correct method to find a constant M1
Obtainoneof A=1,B=-1,C=3 Al
Obtain a second value Al
Obtain the third value Al
A Dx+E
[Mark the form + ——— whered=1D=-2and
2-x (3 + 2x}'
E=0,BIMIA1A1A1 as above.]
5
8.
PUBLISHED
Question Answer Marks
8(i B1
0 State or imply the form A4+ B + ¢
+x 3-2x
Use a correct method for finding a constant M1
Obtainone of A=2, B=—-4and C=6 Al
Obtain a second value Al
Obtain the third value Al
5
9.
rupLioncw
Question Answer Marks Guidance
80 State or imply the form A + i + ¢ - Bl
24x  3-x (3 - x)'
Use a correct method to obtain a constant M1
Obtainone of 4 =2, B=2, C=-7 Al
Obtain a second value Al
Obtain the third value A Mark the form —2— + DX E e 4=2 D=—2and
24x (3-x)
E=—1,BIMIAIAIAL]
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10.

PUBLISHED
Question Answer Marks Guidance
8(1) A B C B1
( State or imply the form f—t —
2x+1  2x+3 (2x+3]’
Use a correct method to find a constant M1
Obtain the values A=1,8=-1,C=3 Al Al Al
A Dx+ E Full marks for the three correct constants — do not actually
[Mark the form + 7 . where4=1,D=-2and need to see the partial fractions
2+l (2x43)
E=0,BIMIALIAIAL as above.]
5
Question Answer Marks Guidance
9 Bl
@ State or imply the form 4 .8, € o
3+x  I-x (l_x)'
Use a correct method for finding a constant M1
Obtainone of A=-3, B=-1,C=2 Al
Obtain a second value Al
Obtain the third value Al y Dx+E
Mark the form + — , where 4 = -3,
3+ x (1-x)
D=1land E=1, BIMIAIAIAI as above.
5
Question | Answer Marks | Guidance
8(i . A B C B1
) State or imply the form —+—+
x x° x+42
Use a correct method for finding a constant M1
Obtainone of A =-1,8=3,C=2 Al
Obtain a second value Al
Obtain the third val Al . Ax+B C
an the tird vatue Allow in the form (J: +—
x° x+2
5
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13.
Question Answer Marks
8(1 : A Bx+C B1
) State or imply the form + —
2x -1 x +2
Use a correct method for finding a constant Ml
Obtainone of4=4,B=-1,C=0 Al
Obtain a second value Al
Obtain the third value Al
5
14.
Question Answer Marks
9(a . X ) B C Bl
@) State or imply the form + +
1+2x 1-2x 2+4x
Use a correct method for finding a constant M1
Obtainoneof A=-2 B=land C=4 Al
Obtain a second value Al
Obtain the third value Al
5
15.
Question Answer Marks
@ State or imply the form A +—— and use a relevant method to find 4 or B Ml
2x-1 2x+1
Obtain A=1, B=—1 Al
2
7(b) Square the result of part (a) and substitute the fractions of part (a) M1
Obtain the given answer correctly Al
2
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16.
Question Answer Marks Guidance
Xa) State or imply the form + B + ¢ = Bl
I-x 2+43x (2+3x)°
Use a correct method for finding a coefficient M1
Obtainoneof4=1,B=-1,C=6 Al
Obtain a second value Al
Obtain the third val Al )
ain the Qurd value In the form A + th’:, ,whereA=1D=-3
l-x (2+43x)
and £ = 4 can score Bl M1 Al Al Al as above.
5
17.
Question Answer Marks
9(a) , N Bx+C B1
State or imply the form + —
3x+2  x +4
Use a correct method for finding a constant M1
Obtainone of 4 =3, B=-1, (=3 Al
Obtain a second value Al
Obtain the third value Al
5
18.
Question Answer Marks Guidance
9 B1
@) State or imply the form A + L-v- ¢ -
I-x 2+3x (2+3x)°
Use a correct method for finding a coefficient M1
Obtainoneof A=1,8=-1,C=6 Al
Obtain a second value Al
Obtain the third value Al In the form i_'_ D_\r+.';1 where A=1,D=—3
I-x (2+3x)

and £ =4 can score B M1 A1 Al Al as above.
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19.
Question Answer Marks
6(a) Carry out a relevant method to determine constants 4 and B such that M1
Sa A B
= +
(2x—a)(3a-x) 2x—a 3a-x
Obtain 4 =2 Al
Obtain £ =1 Al
3
20.
Question Answer Marks
9 . A A B+(C B1
(@) State or imply the form + 1T
24+x 34+x
Use a correct method for finding a constant M1
Obtainoneof A=4, B=1land C=-2 Al
Obtain a second value Al
Obtain the third value Al
5
21.
Question Answer Marks
4(a : M1
) State or imply the form and use a correct method to
1+ 2x 4—x
find a constant
Obtammnonecof4=4and B=-1 Al
Obtain the second value Al
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22,

Question Answer Marks Guidance
4 . . C B1 g h .
State or imply the form 4 + + DxtE, F ogng £ 4 Qe+ R are also valid.
2x-1 x-3 2x-1  x-3 2x-1  x-
Use a correct method for finding a constant M1
Obtainone of 4 =2, B=-3and C=2 Al | Allow maximum M1A1 for one or more ‘correct’ values
after BO.
Obtain a second value Al
Obtain the third value Al
Alternative method for Question 4
Divide numerator by denominator M1
- Px+Q Al ot
Obtain 2|:+7:2_‘r e 3,] [2+ iy
. N D E B1
State or imply the form +
2x— x-3
Obtain one of D=-3 and £'=2 Al
Obtain a second value Al
5
Question Answer Marks Guidance
8(a Bx+C B1
@ State or imply the form + :H—
3x-1 X +3
Use a correct method for finding a constant M1
Obtain one of 4 = 1, B=0and C'=3 from correct working Al | A maximum of M1 Al is available after BO.
Obtain a second value from correct working Al
Obtain the third value from correct working Al
5
Question Answer Marks Guidance
Na . Bl ) : y y
@ State or imply the form A + BX,+ ¢ If1- A + BY,+ C or A + f BO
x=2  2x" 43 x=2  2x"+3 x=2  2x"43

then M1 Al (for 4 = 3) still possible.

Use a correct method for finding a constant M1

Obtainoneof A=3,B=—land C=6 Al | Allow all A marks obtained even if method would give errors
if equations solved in a different order.

Obtain a second value Al

Obtain the third value Al
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25.
rUDLAdDOALLY
Question Answer Marks Guidance
10(a) B C Bl
State or imply the form E + i + (2 R x)l
Use a correct method to find a constant M1
Obtainone of A=3,B=—-land C=-2 Al | SR after B0 can score M1A1 for one correct value
Obtain a second value Al
Obtain the third val Al ¢
am the third value 7}1 + DA+E: ,where 4=3,D=-1and
l+x (2+x)
E=—4, isawarded Bl M1 Al Al Al as above.
26.
Question Answer Marks Guidance
10| B1
(@) State or imply the form 4 + Bx +(,1
1+x 24 x°
Use a correct method for finding a constant M1
Obtainoneof 4 =2, B=—land C=0 Al | SC: A maximum of M1 A1 is available for obtaining
A =2 after scoring BO.
Obtain a second value Al
Obtain the third value Al
5
27.
PUBLISHED
Question Answer Marks
11(a . - A Bx+C B1
(a) Statc or imply the form + =
3—x  1+3x
Use a correct method to find a constant M1
Obtainoneof A =2, B=0and C=1 Al
Obtain a second value Al
Obtain the third value Al
5
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28.

Question Answer Marks Guidance
11 . Ax+B C Bl
@ State or imply the form s —+—
x l+x
Use a correct method for finding a coefficient Ml | (Ax+B)(1+x)+ C(4+ ) =582+ x+ 11.
Obtainoneof A=2,8=-1land C=3 Al | If error present in above still allow Al for C.
Obtain a second value Al
Obtain the third value Al | If 4 =0 then max M1 Al (for C).
5
Question Answer Marks Guidance
8(a) . A B C B1 A Dx+E
State or imply the form ——+ + 5 Accept + 5 -
2o+l x+2 (x+2) e+l (x+2)
Use a correct method for finding a constant M1
Obtain one of A=1,B=-2,C=3 Al | For alternative form: A=1,D=-2,E=-1,
Obtain a second value Al
Obtain the third value Al
5
Question Answer Marks Guidance
e . N A B C Bl . A Dx+E
@) State or imply the form + + - Alternative form: s, =
1+42x 2-x (g_x)- 1+2x (2_1)-
Use a correct method for finding a coefficient M1 | e.g 4(2—x)*+ B(1 + 2x)(2 - x) + C(1 + 2x)
=27 +17x— 17
and compare coefficients or substitute for x.
AQ—xP+ B+ 22 -x) 2+ C(1 +2%)(2 - x)
=2x% + 17x — 17 scores MO.
Obtainone of 4 =4, B=-3and C=35 Al
Obtain a second value Al
Obtain the third value Al | Extra term in partial fractions, then B0 unless recover at
end. Allow the marks for any constants found correctly.
Missing terms in partial fractions, B0 but M1A1 is
available for a correct method that obtains at least one
correct constant (e.g. cover-up rule) Max 2/5.
Ignore any substitution back into their original expression.
If alternative formused: 4 =—<4, D=3 and E=—-1.
5
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31.

Question Answer Marks Guidance
10(a y B1 . ¥, )
(@) State or imply the form A -%—i+L1 Alternative form: 1 + DY—+EE .
1+2x 3-x (3_3()’ 1+2x (3—x]
Use a correct method to find a constant M1 | Incorrect format for partial fractions: Allow M1 and a
possible Al if obtain one of these correct values.
Max 2/5
Allow M1 even if multiply up by (1 + 2x)(3 - x)’.
Obtain one of 4=2,B=2and C=-3 Al | Alternative form: obtain one of 4=2, D=-2and £=3.
Obtain a second value Al
Obtain the third value Al | Do not need to substitute values back into original form.
5 A B Cx+D
2 B T B0 but M1 Al for 4, Al for B
1+2x 3-x (3-x)
and Al for C and D. If C = 0 then recovers Bl from
above.
32.
Question Answer Marks Guidance
10(z B1
() State or imply the form + B + ¢ -
1-2x 2+4x {2+x)'
Use a correct method for finding a coefficient M1 | A2 +x)+ B(1 - 2x)(2 + x) + C(1 - 2x)
=24x + 13.
Obtainone of A =4, B=2and C=-7 Al | If errors in equating still allow A marks for 4 and C.
Obtain a second value Al
Obtain the third value Al Dx+ E

,whereA=4, D=2

Mark the form A -
1-2x (2+x)

and £ = -3, Bl M1 Al Al Al as above.

If there are extra term in partial fractions, that is 4
unknowns A, B, D and £ then B0 unless recover at end,
e.g. by setting B = 0.

If B set to any value other than 0 and all coefficients
correctly found to their new values then allow all A
marks, but still BO for partial fraction expression. Hence
A1 for each coefficient, but nothing for coefficient set to
specific value.

Another case of extra term in partial fraction expression,
namely + F, mark as above but need F' = () to recover BI.
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33.

Question Answer Marks | Guidance
9(a) imply the f Ax+B C B1 | If incorrect partial fractions e.g. 4 = 0 or Ax* + B then
State or imply the form 2132 + 7y M1, A1 AQ for correct C. Only allow single Al even if
other coefficients correct.
B1 recoverable by a correct form end statement.
Use a correct method for finding a coefficient Ml | eg (Ax+B)(2- x)+C(2+ 3x9)
=(3C-A)*+ (24 —B)x + (2B + 20)
=17z = Tx + 16.
Obtainoneof A=-2, 8=3and C=35 Al | If error present in above still allow Al for C.
Obtain a second value Al
Obtain the third value Al | Extra term in partial fractions, D/(2 + 3x7), that is 4
unknowns A, B, C and D then B0 unless recover at end,
e.g. by setting B or D = 0. If B or D set to any value other
than 0 and all coefficients correctly found to their new
values then allow all A marks, but still BO for partial
fraction expression unless B + D combined. Hence Al for
each coefficient, but nothing for coefficient set to specific
value.
Another case of extra term in partial fraction expression,
namely + £, mark as above but need F' = 0 to recover Bl.
5
Question Answer Marks Guidance
10(a B1 | Allow if seen prior to assigning a value for a.
(2) State or imply the form 4 + 5 ¢ ' nprior siening e
2a+x 2a-x S5a-2x
Use a correct method for finding a coefficient M1
Obtain one of A=1,8=9,C=-16 Al
Obtain a second value Al
Obtain the third value Al
5 Dx+E C
SC 2y BO M1 and € = ~16
4a"2-x"2 Sa-2x
Al Max 2/5.
SC Allow M1 only for other incorrect partial
fraction.




