Partial Fractions

Partial Fractions 2 - Edexcel Past Exam Questions MARK SCHEME

Question 1
gumﬂ;lt;:rn Scheme Marks
T ¢ - ' 51
1. (2+3x)7 =(2) |1+3—IJ =1[1+3—x| (2)"or - | BL
S 2 8 2 ) - 8
{8}[1+( 3)(ex)+ A 3'( 4)(;.;) U}(;ﬁ(mu_.} see notes | M1 A1
Y =AY =51 3
{1 {1 ) A3, DA 3) }
8 2t |2 EY L2
1 9 27 . 135,
= E[ 1—5x=+ Ex —Tx + } See notes below!
1 i:::; + Ex:—Ex'1 + . Alz Al
8 16 16 32
[5]
5

Bl: (2)F or % outside brackets or % as constant term in the binomial expansion.

M]1: Expands (... + A:r}_l to give any 2 terms out of 4 terms simplified or un-simplified,
( :H: } } or 1+ ______+m[kx}:
21

Eg:  1+(=3)(kx) or (=3)(kx)+
r %(kx}:+%{kx)1 where & =1 are ok for M1.

Al: A correct ssmplified or un-simplified 1 +(—3)(kx}—(_3;ﬁ{kx}z + %{ﬁm}!

expansion with consistent (kx) wherek =1.

N 3}( 4}| 3 | (—3)(—43{—5}|”3_f“|

+... | 1 MI1AD
J 3! 2 )

“Incorrect bracketing” {% % [ 1+(- 3}| 32

unless recovered.

Al: For % - %x (simplified fractions) or also allow 0.125 — 0.5625x.

il 9 [ g 27 2 135
Allow Special Case Al for either SC: E' l—;x; } or 5C: Ki 1- SX + X - x’ }

(where X can be 1 or omitted), with each term in the [ ......... ] either a simplified fraction or a decimal.

.
Al: Accept only A—?xj—Ef or i;x‘ 43? X or 1.6875x" — 421875x

16 32
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Partial Fractions

l.Ctd _ _ T 3 T
Candidates who write _L 1+(— 3)‘ ( D + CACHE)f_3x | +.. | where
8 21 2 3! o2
k=—-2 andnot > and achieve — + iJt: s s get BIMIATAQAQ.
2 2 & 16 16 32

Alternative method: Candidates can apply an alternative form of the binomial expansion.

@+397 = O+ 6+ 2y @ + XD oty
Bl: %1::1(2}'3

M1: Any two of four (un-simplified) terms correct.
Al: All four (un-simplified) terms correct.

1 9
T - ——x
g 16
- -
Al: + ixz——”:'f
16 32

Vote: The terms in C need to be evaluated, so ~'C,(2)7 +7'C (27 (3x)+ TC.(2)7"(3x) + T C{(2) " (3x)
without further working 1s BOMOAQ.
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Question 2
g-uu:;::: Scheme Marks
Sx+3 A B c At least one of “A” B1
T = + . , PR .
Qr+Dx+1'  @x+D (x+1) (x+1) 01" aee chorect
Breaks up their partial fraction
A=2 C=2 cmm}y mnto thl'ee terms and Bl c¢so
> both"A"=2and"C"=2_

Sx+3=A(x+1F +BRx+Dx+1D)+C(2x +1)
x=—1=2-2=-C=C=2
5

1
X==— = -—+3= lA =
2 2 -

Writes down a correct identity and
attempts to find the value of erther | M1

A= A=2 one “A"or“B"” or “C".

1| =
o |-

Either x*:0=4+2B. constant: 3=4+B+C
x:5=24+3B+2C
Correct value for “B8” which s found
using a correct identity and follows A cse
from their partial fraction
decomposition.

leadng to B =-1

[4]
: Sx+3 L2 1 2 4
x4+ Dx+D) T 2x+D) (x+1)  (x+1)7

Notes for Question

BE CAREFUL! Candidates will assign their own “A, B and C” for this question.
B1: At least one of “4™ or “C” are correct.
B1: Breaks up their partial fraction correctly into three terms and both " 4" =2 and "C"=2.
M1: Wntes down a correct identity (although this can be implied) and attempts to find the value of either
one of “4" or “B” or “C”.
This can be achieved by either substituting values mnto their identity or
companng coefficients and solving the resulting equations simultaneously.
Al: Correct value for “B” which 1s found using a correct identity and follows from their partial fraction
decomposition.
Note: If a candidate does not give partial fraction decomposition then:
e the 2* Bl mark can follow from a correct identity.
e the final A1 mark can be awarded for a correct “B” if a candidate goes writes out their partial
fractions at the end.
Note: The correct partial fraction from no working scores BIBIM1A1.
Note: A number of candidates will start this problem by writing out the correct identity and then attempt to
find “A " or “ B” or “C”. Therefore the B1 marks can be awarded from this method.
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Partial Fractions

Question 3

IQ‘”S, ]“°“ Scheme Marks

B 4
® | T x 2 @)

At least one of “B” or “C” correct. | Bl

B=25 C=100 Breaks up their partial fraction correctly mnto
R three terms and both"B" =25 and "C"=100. | B1 cso

See notes.

25= Ax2x+1) + BQx + 1)+ &Y°
x=0, 25=8B

Writes down a correct identity and attempts to

1 1
X=== 25==C = C=100 :
2 4 find the value of either one of “4™, “B” or “C”. | M1

X terms: 0=24+C
0=24+100 = A4=-50
¥:0=24+C, x:0=A4+2B.
constant: 25=8

Correct value for 4™ which 1s found usmg a

leading to 4 =-50 correct identity and follows from their partial | Al
fraction decomposition.
25 _ S0 §_+ 100 4]
X@2x+l) x ¥ (x+))
2 5 : For xj{ . ]2
®) V=xI S | =
: [x,/(zxu)] xy@x+1)
Ignore hnuts and dx. Can be m_lphed.
For their partial fraction
“‘L -=I-2+z_§ 100 dx} Eitherti-».talnx or zalnkx or
X (2x+1) x x (2x+1) X
25x™ 100 £ 2 5 4bx* or ——— tcln(2x +1) wik
=-50lnx+ "( D +7ln(2x+l) {+ c} S Sl Gx+D) 2

At least two terms correctly mntegrated | Alft
All three terms correctly integrated. | Alft

4 25 25 G
{Il —e (Y = [—SOInx- —;+50!n(2x+1)] }

X'(2x+1) 1
25 Applies linuts of 4 and 1
=(—501n4—"—+50|n9]-(0—25+Soln3) and subtracts the correct | dM1 —
B way round.
“
= 50In9 - 50In4 - 50In3 -—TS +25
B 4
So, V= Zf-fr+50;rln(é] or allow x[E+501n(i]] Al oe
4 4 4 4

6]
10
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Partial Fractions

Question Notes

Bl
B1
Note

M1

Note

Note
Note

Note

(b) Bl

Note

M1

Note

Alft

Alft

Note

(a) | BE CAREFUL! Candidates will assign their own “A, B and C for this question

At least one of “B" or “C” are cormrect.
Breaks up their partial fraction correctly into three terms and both "B" = 25 and "C" =100.
If a candidate does not give partial fraction decomposition then:
e the 2* B1 mark can follow from a correct identity.
Writes down a correct identity (although this can be implied) and attempts to find the value of erther
oneof “A”or“B” or “C™.
This can be achieved by either substituting values into their identity or
comparing coefficients and solving the resulting equations simultaneously.
Correct value for “4™ which 1s found using a correct identity and follows from their partial fraction
decomposition.
If a candidate does not give partial fraction decomposition then the final A1 mark can be awarded for
a correct “4” 1f a candidate writes out their partial fractions at the end.

The correct partial fraction from no working scores BIBIMIAL
A number of candidates will start this problem by writing out the correct identity and then attempt to
find “4” or “ B” or “C”. Therefore the B1 marks can be awarded from this method.

5
Award SC BIBOMOAO for ,'—55 %+L leading to "B" =25 or "C" =100
(2x+1) x  (2x+)

Ignore linuts and dv. Can be implied.

5 3 25
—xm] . "I F@x+l)

The mcan only be recovered later from a correct expression. .
For their partial fraction, (not ,/their partial fraction ) . where 4, B .C are “their” part (a) constants

For a comrect statement of xﬂ

Either iﬁ—bialn.rori-%—ai-bx"or - tcln(2x +1).
X X

2x+1)

JB —)ﬁ which integrates to VB Inx is not worthy of M1.
x* x

At least two terms from any of + % or £ 2 or correctly integrated. Can be un-sumplhified.

X (@2x+1)
AllStemsﬁomzi,:ﬁ.and ¢
X X" (2x+1)

The 1* Al and 2™ A1 marks 1n part (b) are both follow through accuracy marks.

correctly integrated. Can be un-simphified.

dM1

Al

Note

Note

Dependent on the previous M mark.
Apphies lumts of 4 and 1 and subtracts the correct way round.

. 2 X : 7
Final correct exact answer in the form a + blnc . 1.e. either 75;r+50:r!n(%) or 50:(1n(%)+74—57r
or So;rln(i)+27ror E;r-50):'ln(i] or 7—5x+25/rln(£] ete.
12 4 4 3 4 16

Also allow 7 (§+ 50111(%)] or equivalent.

A candidate who achieves full marks in (a), but then nuxes up the correct constants when writing
their partial fraction can only achieve a maximum of BIM1A1AOMI1AO 1n part (b).
The 7 1n the volume formula 1s only required for the B1 mark and the final A1 mark.
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Partial Fractions

(b) Alternative method of integration

4 2 5 3
5 For :rj-[——]
V=r| | —=—=| d& Bl W
L[rJ(kn)] D -
Ignore himuts and dx. Can be mmphied.
J' 25 1 du 1
—_—d U= D ———
X(2x+1) X dx b <
— ) — 2 —_a
i B I,—"Sdu = |22V G i[RI
(2+1) (3= (2+u) (2+u)

Achieves + o + B

and integrates to give
A1 (k +u) = ¥

=—25J.l - 2 du = -25(u- 22+ 1)) ssher ar or & fln(k+u)
(2+u) Al | Dependent on the M mark.
Either —25u or 50In(2 +u)

Al | =25 (u -2In(2+uw))

{I‘L dy = [-ZSu 4+ 50In(2+ u)]f }
1

X(2x+1)
’5 9 Applies inutsof L and 1 mu or4and 1 mx
= (‘T + 501“(:]] - (=25 +50In3) dM1 | in thewr mtegrated function and subtracts the correct
way round.

=~ 501n[2)— som3 -2 425
4 4

- 50m{3)+2
3) 3
75

So, V= Enw SO)rln(i) Al | —7m+ 50)1111(3] or allow x(ﬁ - 50111(2)]
4 4 4 4 4 4
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