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Algebra — Partial Fractions P3

Ql
. 10 . . . -
(i) Express ———— in partial fractions. [5]
(2—x)(1 +x°)
e . . . 10 i :
(ii) Hence, given that |x| < 1, obtain the expansion of ——————— in ascending powers of x. up to
(2-x)(1+x?)
and including the term in x°, simplifying the coefficients. [5]
Q2
Tx+4
Let f(x) = 5-
2x+ D(x+1)
Express f(x) in partial fractions. [5]
Q3
(i) Express — 2-x 8y in partial fractions. [5]
(1-x)(1+2x)(2+x)
(ii) Hence obtain the expansion of 2-x+ 8 in ascending powers ofx, up to and includin
c a (pans vers ofx,
P (1-x)(L+2%)(2+ ) gp P g
the term in x~. [5]
Q4
X* + 3x + 3
2 20 )
Let f(x) = o an-
(x+1)(x+3)
Express f(x) in partial fractions. [3]
Q5
Express ———— in partial fractions. 4
PSS 20—y P [4]
Q6
(i) Expre X+ 3 in partial fraction [5]
1 €88 I artig ac ns. »
P (x+1)2(3x +2 P
.. . : i S5x+3 ) : . . .
(ii) Hence obtain the expansion of 5 in ascending powers of x, up to and including the
(x+1)°(3x+2)
term in x7, simplifying the coefficients. [5]
Q7
(i) Expre L+ in partial [raction [5]
1 CNS ——————————— artie dclions. 2
P (1-x)(2+x2) P
1 +x
(i) Hence obtain the expansion of ———————— in ascending powers of .x, up to and including the
(I =x)(2+x)
term in x~. [5]
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Q8
Find the values of the constants A, B, C and D such that
2x° — 1 B C D

—_—=A+ -+ =+ . 5

X2(2x—-1) xooxr 2x-1 5]
Q9

y 35X — 2
(i) Express drox-x in partial fractions. [5]

(1-2x)(2+x)?

: R R . A : : :
(ii) Hence obtain the expansion of A = in ascending powers ol x, up to and including
(1 =2x)(2+x)°
the term in x?. [5]
Q10
. 3x
Letf(x) = ————.
(1 +x)(1+2x)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.
[5]
Q11

5x —x?

i) Express —MM——
(i) Express (20020

in partial fractions. [5]

)

Sx—x° . . . : .
(ii) Hence obtain the expansion of A 5= in ascending powers of.x, up to and including the
I +x)(24x7)
term in x°. [5]
Q12
12 + 8x — x?
Letf(x)= — =4
(2-=x)(4+x°)
Bx+C
(i) Express f(x) in the form P -+ ﬁ [4]
Q13
. 4% +5x+3 S
By first expressing ——————— in partial fractions, show that
2x°+5x+2
a2 5x43
4x° + 5x + -
— - - dvr=8-1n9. [10]
0 2x“+5x+2
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Q14
4x? - Tx -1
Letf(x) = ———.
S = -3
(i) Express I(x) in partial {ractions. [5]
6
(ii) Show that J f(x)dy =8 —In(%). (5]
2
Q15
9 — 7x + 8x7
(i) Express \—x2 in partial fractions. [5]
(3—x)(1 +x7)
.. . , 9-Tx+8x% _ i . .
(ii) Hence obtain the expansion of m in ascending powers of x, up to and including the
3—x)(1+x
term in x°. [5]
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Answers:
Q1l:

o nl B.T"‘.I
(i} Sttt Lespdy prartbal fraetosss o of the faris “ ol—
¢ |

Ul iy redgve meshiod toohtam & nelni
(bt oo of the vilues A = 2 #=2 0 =4
(e 3 yecond value
061 the (hird value

(1) Ve correct methvod o obiaey the i) e (erms of the expansion of (2- )" o (1- } B
wi+e)!
bt iy cotrec) unianglifed epansion of e partal Fachons i b (e feoms "
e (2 edilf U dodet Al fo el ncamest epansion)
Cairy ol mulpliction o exguasion af {1+ )by {2+ 4}
Obtal syt 5+§x -1}:: -%x’

Q3:
(i) State or imply the form iJriiri Bl
I-r 420 24x
Use any relevant method to determine a constant Ml
ObtainA=1,8=2and C=-4 Al+AL+Al

(if) Use correct method {o obtain the first two terms of the expansion of (1 —Jr)'1 (14 2)r)'1 , {2+x)'1 ,

or(l 410 Mi
(blain complete unsimplified expansions up tox” of each partial fraction AN+AN+ AN
Combine expansions and obtan answer - 2r+.1. Al

[Binomial coefficients such as

-1
) Jare ot sufficient for the M1, The £1. ison 4, B, C']

Q5:
State or imply the form 4 + E, + L

x 10-x
Use any relevant method to determine a constant
Obtain one of the values4 =1, B=10,C=1
Obtain the remaining two values

[The form M%»% is acceptable and leads to D=1, E=10,C=1]
X -x
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Q2:

| i (
State or imply flx) t —

el xtl |-,-,|"‘
Use any relevint method t obtain  constat
(Mtain one of the values A =2, B=-1.('=3
Ublain the remaming two values
(x (x4 /)
[A correct salution starting with third term —— o - 18 also possible, |
(1+]) (r+1)

Q4.

C

State or imply the form A+
x+1 x+3

State or obtain 4 = 1
Use correct method for finding B or C

Obtain B= 1
Obtain C = —;
Q6:
_ . . ) 4 B C
(i) State or imply partial fractions are of the form —+——+— Bl
X+l (x4 3x+l
Use any relevant method to obtain a constant Ml
(Obtain one of the values A=1,8=2, C=-3 Al
Obtain a second value Al
Obtain the third value Al
(i) Use correct method to obtain the first two terms of the expansion of (x + 1y, (x + 1), (3x+ 2)"
or(1+ 2" Ml
Obtain correct unsimplified expansion up to the term in x* of each partial
fraction AT+ AT+ AT
(Obtain answer %—%H gxz , Or equivalent Al
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Q7:

(i) Stae or imply partial fractionsare of the form 4B “_;

l-x 2+x
Use aelevant method to determine a constant

Obain4=2 B=1 andC=é

(i) Use comect meodto it o s of heexpansionof (-, 2+ o

(1+ 547" MI

Ohiaincompleeunsimplified xpansions pto 1 ofech partal frcone . %{I tr41)

ol (- o)1) ALVA

Cay out muliplieaion of 2+ ) by [1 ') arequivlend, providedBC20 - Ml

Obtam angwver ;-+x +;I: Al
Qs:

(i) State or imply partal fractions of the form i+i+ C1
=2 241 241y

Use any relevant method to determine a constant
(Obtain one of the valwes A=1,8=1,=-2
Obtam a second value
(Obtain the third value

A Di+E

+ ~ where 4 =1, D=1, =0, i acceplable
=Iv (240

scorig BIMIATALAT s above.]

[The form

2+97 (1+%r)_t,0r (l—%.\']_}

(ii) Use correct method to obtain the first two terms of the expansion of [I—Zx]'l A(240),

.

Ml

Ot corrct nsimplifid expensions up o the temm n.x of each patal raction AT + ATV + AT

9 15,
(Obtain answer 1+Er+?’ , or equivalent

Q1l1:

(i) State o imply patial ractons are of the form L B'”(:
X 24x

Usea relevant method to determine a constant
Obtain one of the values A=-2, B=1,C=4
(Obtain a second value

(Obtain the third value

Al

Bl

Ml
Al
Al
Al

(i) Use comect method to obain the first two temns of the expansion of (1+xJ",

4
(l + %.\'ZJ oo I" inascedingpowersof

Obain correctunsimplifed expansion up o th term in.x o each partal fraction ~ A1+ ALY

Multiply out fully by Bx + C, where BC #0

- 3o 0y
Obtain final answer P -+ ? , or equivalent

Mi

Mi
Al
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Q8:

Divide by denominator and obtain quadratic remainder
Obtain4 = 1

Use any relevant method to obtain B, C or D

Obtain one correct answer

ObtainB=2,C=land D=-3

Q10:

() Stateor imply the form 1+ 2+C
I+x 142x°

Use any relevant method to evaluate a constant
Obtainone of A=-1,B=2,C=1

Obtain a second value

Obtain the third value

(i) Use correct method to obtain the first two terms of the expansion of {1+x)" or

fi+20]

Obtain correct expansion of each partial fraction as far as necessary
Multiply out fully by Bx + C, where BCp 0
Obtain answer 3r - 3 - 3¢

Q12:

Use any relevant method to determine a constant
Obtain one of the values 4=3,B=4, C=0
Obtain a second value

Obtain the third value
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Q13: Q14:
. B C i) State or imply the form A+—2—+—C
State or imply form A+ —+— () Saeorimplythe form A+ 5573
4l x42 State or obtain 4 =2

State or obtain 4=2 Use a correct method for finding a constant
. Obtain B = -2

Use correct method for finding B or C Obtain C=—1

Obtain B =1

Obtain C =-3

(i) Obtain integral 2x - 2In(x +1) - %ln(h -3)

) 1 g -
— — |
Obtain 2x+21n(2x+1) 31n(x +2) [Deduct By for each error or omission] (Dodiuct B for sch eror or omssion. The £1,is 0n 4, 3, C)

Substitute limits correctly in an expression containing terms aln(x + 1) and blIn(2x - 3)

Substitute limits in expression containing aln(2x + 1) + bln(x +2) Obtain the given answer following full and exact working
) | ‘ [SR:If 4 omitted from the form of fractions, give BOBOM1AOAO in (i); BIYB1YMIA0
Show full and exact working to confirm that 8+ 51119 -3In6+31In2, or an equivalent in (ii).]
. N . [SR:For a solution starting withlJrM, give MIA1 for one of B=-2, D =4,
expression, simplifies to given result § ~In 9 X+l 2x-3
E =-7 and A1 for the other two constants; then give BIB1 ford =2, C=-1.]
[SR:For a solution starting with FrG + ¢ or with i‘fL give M1A1 for
x+l  2x-3 x4l 2x-3
one of C =-1, F=2, G=0 and Al for the other constants or constant; then give

Q15: BIB1 ford=2,B=-2.]

(i) State or imply form 3'—! + '?X +‘C
-x l+x

Use relevant method to determine a constant
Obtain 4 = 6

Obtain B=-2

Obtain C=1

(ii) Either Use correct method to obtain first two terms of expansion

-
of 3-x)"or |f1—1xJ or '1+r2}—l
\ 3 o

Obiain i| [ +lx-‘}
3L3 9 )
Obtain (Bx + O)(1 -x')
Obtain sufficient terms of the product (Bx + C)(1 ©), B.C#0 and add the
W0 expansions
36

4 7,5
Obtain final answer 3-—x-—x" +—x
39 27

3
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