4x* - 13x+ 13 .
(5]

m in partial fractions.

.......... Cmprn;:e,r%uckm—?lggolmsm#m

4  Express

........... (&L—l)@e-b]=lx‘—?m+3

S L 2 e e

............. Zac}—?q,JrS} st = e I8

R A G - M, + b
5w, = -

...............................................................................................................................................................

................................................................................................................................................................

Aé:é*&)*—ﬁ(a“l) ........ S

U
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15— 6x

4 Let f(X) = m

(a) Express f(x) in partial fractions. [3]

2
(b) Hence find J f(x) dx, giving your answer in the form In ( % ), where a and b are integers.  [4]
1

......... Lz(ls-q’zx _q,l,,;x,)cbb

..........................................................................

B P P P NI P R R T R L E LT L R
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5a

6 Letf(x)= (Zx= a)(3a_— X

where a is a positive constant.

(a) Express f(x) in partial fractions.

............................

...........................................................................................................................................

...........................................................................................................................................

............................................................................................................................................

............................................................................................................................................

68 0684008880500 000000000 010088 500 naesaoaaeraattadeoteaaaassatadntanonaanEan R eI eeT AR T IR T IIEeees 000 eertettILIRLeNYtiddraTnatrasensin

© UCLES 202! 9709/32/F/M/21

www.pastpaperpenguin.com



11

.......................................................................................................................................................

........................

.......................................................................................................................................................

............ l/]501+lr\2,l>1—zlf\0x

§)

.......................................................................................................................................................

..............................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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o 22+ 17x 17
9 Letf(x)= ———.
(1 +2x}2 -x)
(a) Express f(x) in partial fractions. [5]
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1
(b) Hence show that [ f(x)dx = 2 —In72. [51
Jo 2
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3 - 3x2

8 Let t(X) = m.

(a) Express f(x) in partial fractions. [5]

© UCLES 2023 9709/31/M/J/23
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3-3x2
(2x + 1){x +2)?

8 lLetflx)=

(b) Hence find the exact value of j f(x) dx, giving your answer in the form a + bInc, where ¢, b
0

and ¢ are integers. [5]

vesrsads - IYTTY . .o JYTT Y PRSI PN PP PrreTy rea e r e AR R KIS RP R BV A TR R
«....,.ﬂ... s O P O DN

z| = do=t 12

L ! L L L LA LR L L LR T T T PP PP T PP PR PP PP PR e-..._.

savesasasa

snsevsapsevanay

¢
*‘..u&- are m.? L

sepvesnane

D L T

B P L T T T T L e P O Ll L L LI T B N P P,

alletl] - 2hlertd = a2t

srcdsesaferersenentenssssriarrrsrncass PECTTSTRTYY PP EET T

LYY T

\

S

-
-

D L L LT

asensenie ......»‘ savsunsdiiensnasvuaanecianunrdenstansosiuacasannen

ETSTLTy TSy

-l
20 é < ).z 2la2) =

P L L T LT

L L L L Y TP T TY TP o

s2esnsuiars

B LT T S P T TPPPPRPPTre
- Lanlp-—- -—
iy id U SRURSRRRTY 455\ 1 = USRIy SN «.............. .............b.......u......_....

D L L L T R P P P P TS Y D T T R L T T TN P L

- | ol l

ssssne

seusssrviverssesnen

B T S T PP PPV LTS

..-n.-..‘---tnv...u sariesnspwabisirda sranassune

N VAR Y i

-Q-l.liq-'!»-u#vt'clq'l!vlllla-li-;!t-t- EE T T e L LT T I R R T

B L L L LT T Ry T P TPy

YSYTTTTEeS

T T T Ty e P L L 1]

L L LT Y T T e P P )

-

-uu:-;m.,'* Y YTTPRoS

I L T T T LT L B LT T L T T T ey,

{

B L L R L N N P P P P P PR

L L R Y T TPy P v

‘.v‘.-(n..u..‘-v--u.'~a....-.-.-.w....,..‘;.'..4..,....;.g.-q-.....»4,-....g..;.--.........aa.ao-----..a.

D T D R T Y LI s

D Y S T e T L T PP R

L T T

B R A EALANY
‘
-

L L T L T T e T S I Y T PP Y T PN P

ETTTIT T YT e,

B T T D T LT T R

P T LA TY T T TP

L T P P Y P

B T T L T T T PN

B D T P LI L L L Lty

L L T T T T L L T LT LT T e P R P
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2

7 Letf(x) = D )

(a) Express f(x) in partial fractions. [2]

(b) Using your answer to part (a), show that

1 1 1 1

(f(x))2=(2x—1)2_2x—l+2x+1+(2x+1)2' =
Ao ot T .

e = | 2 +1 J{ 2 x| >

o - | =l [\ 2+ L+ |
..................... 2 R e s o e S N, N

e — 1 (@) (e +) ([Zirei
Spen it e p G L Rt
e e s Rl A e s, = = Bl st
......................... - 0% Noxot el ) el B
................. :rmrl!-vmm—w—-—L—m+—L———vk—————lv—m
..................... ) L 2 B - 2 N (- 20
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(c) Hence show that J 2(f(x))2dx=~§-+%ln(%). (5]
3 1
........ e T SET . It Il J%
J\Ge-0* - 2erl Qe

Ll = L85 - ] - Bt

= | SR e el I/ . [

. Tl ’@l“ﬁﬁ) ............ T o Lal’\%*lg .......................
SN T T e A e
MR I N o ’FL(,\ 5)‘51’\3 .....................................................

........................................................................................................................................................
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582 +x+11

11 Letf(x) = TR

(a) Express f(x) in partial fractions. [5]

© UCLES 2023 9709/32/F/M/23
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2
(b) Hence show that _[ f(x)dx = In54 — {n. 5]
') 0

steiserbiiniiechhibaiiihdinsiibdaitibannsbibinianiiiiriadannditinianaiaiiies R R T T F T T T R N T Y L T R T T T T S T P PP PR TP I P

........................................................................................................................................................

....................................................................................................................................

"[”\)(HJU' ..... —/"a{bv\'%,) ..... +5ln[lhx,l] .................................. .

.......................................................................................................................................................

....................................................................................................................................................

........................................................................................................................................................

.......................................................................... %
.............. S ?_
- [
‘ ——
.................................................. .3..................................-............-..--..-....-.......a......................
........................................................................................................................................................
. q o
................................... %Q‘ED
........................................................................................................................................................
STEEaE 55 T 45 BT B S § AHT T RRRIR IO PSR TR NN AT RSN TIPSR BT TS TR RTINS e SRS PR RSV VO VR § RS
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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9 Letf(x)=— "7 128 |
(Bx +2)(x* + 4)
(a) Express f(x) in partial fractions. [5]

............ IO IR Y
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! 2
(b) Hence find the exact value of J f(x) dx. [6]
v 0

g ........ It O30 +3> .......................................................
............... RS 2 22 S0 . S R o TS
2 | | A i
ff::j(.%;..r...@...:ff.:29;%_.......:iﬁi%i,g_ﬁ%.._..)_.fflf:i :
fﬁ:}}ﬁlﬁlﬂﬁ)é;}{fi)}%f}{f'L;{};:fé;[fff;fféﬁ;%%%{'f[%.. i
[{q(%)/'alq(few%w(nj—[(q(a)5&(@%% 0]
B TSP B0 by S R
L S R e T

B0 688001000000 am 000 0neesana s s oe T asess R ns e se0ssonse0se et e sl ia0es0a00a0 s a0 0es el iiasIeIees0a0NseIReseaaIIIPIRTIIeIeNeNesNaeNIEIIeeNteITeITE

kot ). B Lt de
BN CUE [ S T
ST L R R
il S R T e
S T AR NTTER B
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5 (a) Find the quotient and remainder when 253 — x% + 6x + 3 is divided by 2 +3.

2 =1
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7

(b) Using your answer to part (a), find the exact value of IS 20 _;2_:_36)( ik [5]
1
..................................... é
fmm@ a1 % e By = ORI
, .

.................................................................................. SIS R
it . t = luta o 232
.............. ;J‘(Z,L*Z>D&,+é GLL+5°!3L(/1+D‘SO o= {3

........................................................................................................................................................

. T
.............. = é;%éxg@_épx)é@
i R el T L
B¢
.......................................... _—,—E\EW
................ = —L@(mré;+~g)
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x%+9x
8 Letf(x)= G D213

(a) Express f(x) in partial fractions.

(5]

.......... 7' X u.—;.___A__‘;,ﬁI,“i- (.

S o T . 2t s -

................ X2t Ll B AL 2E) 2[R (3R]
e WS[ER LY . Al

g s A) s A BN Bat )

LT SRS Ty SN L R e L

...............................................

© UCLES 2022

................................ e G o b
......................................... e s s IO 0 SN e o
520 o 1\ +ﬁ(l)=A<4) ....... +(B+C(Z) .............................
.................................. R e I ] =G . ST
................................... @ e e o R L
................................... & 2 R e
............................................ 2 St L | S Sty Sl
B fe ey SO - o ey e Bty R
e l 3
B Il TN gt Ee
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(b) Hence find f f(x) dx, giving your answer in a simplified exact form. [5]
l 3
RPN 1Y OISR B O . L I e ka8
‘(Sar/—l b Sl e )6}%

B I L R 3 ,_._-—-- , ........................... ;,_ ...........
....... S I SR __L___ilxl;""w""""S
53»—\55 STl R T ool 3
........ - [_L,JI35 —,—4—‘%_) 3
....... =z |3l ] B = L T O
) : ..... . l ..... %_1_ I ..... Z ......... 4’ 5 ___‘_Dn"i -—3 I{bﬂ“‘
............. 2N\ TYB N L2 G M AGH =2 {3
..... _J/_[J_'E_L_-T\:
..... —51’\85[ﬁa+3£{§x313[{§"£]
.....:.......L.-.....................................-.......‘%%:_.' ............................. i:l,; ...........................................
...... S 144’+3X34§—5ngg
...... — ,I/'T‘\"‘_\
...... z \731/\(.]""'@2@
-/ .............................................. — ...... 7—(‘_ .......................................................................
..... ’5[,\ ‘(’a\(—gz‘{g
LI } [ ................. 4— ..... ‘TT‘
T 5/\ a@ ................................................................................................
© UCLES 2022 9709/32/M/1/22 [Turn over

www.pastpaperpenguin.com



10

8 (a) Find the quotient and remainder when 8x> + 4x? + 2x + 7 is divided by 4x* + 1. (3]
........................................................ I o R e ool ST
..... Gt Onon LB r G v 20087
......................................................... 22O v 2% b
e e i e S B et W i U8

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
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(b) Hence find the exact value of J.% 8x’ +:;22-:—12x o5 dx. [5]
...................................... 23 ([0
%)vm ..... el: ... ( (&L*’I*’ ....... L”)J-’L/ .......................................
...................... o Tl s L ——
............ (Z;ul)OILJfé B T

o]

...................... ‘/7,./-
SN e o S SETLE ...................................................

% o
.................... gy St
.......... T (&I_*O&LPEJ»' el,x,('/"' i

0 ((/ A X+ Lq’ 2 a :,’Z«
'- \IL ...... +%J£ ......... + 3 ....... ’[/ +m/\' 3;’ ...................................
.............................................. 5 /Z/[@:) 7275150 E——————

@ua[@aw@)l%[zw@

.......................................................................................................................................................

.......................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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4-x+x2
10 Letf(x):m_)c)-);—2+_)cl)'

(a) Express f(x) in partial fractions. [5]
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................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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5—x+ 6x°

11 Let f(x) = e e

(a) Express f(x) in partial fractions. 5]
..... Sox s byt o A By o+ O
...... Rem)(1622). 3%k 2B
....... 5—%*61,”34([*“31‘2’)*'(81(4'@(33/)

=3
SRt AL ) A D
....... 5 ’3+SQIZ,‘6A
oo e B - e BT T e g Ta T e h
......................................... i o e Tk . T Tanl at
Ry e N e Akt Yo Al ades . KA 5
....... 50 2 AN £ OB
..................................... B e S it
....................................... AN ST R | R e et
............................... N O A L LT SRy R
....................................... il | o - st ST oo

........................... B iR N ke BRI o s e
........................... @ . =M@ 2R e
Z& s
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51
l
.............. 2m iy e TSNS W B M S i e
L -0 [+ 32 )d‘:‘/
................ R~
i Aok T AR N | et el T =Tt
LS*JQ el J'H—b(}:-e,dx
................................................................ {2 o 50000000000 BEGS poboOAAN0NEa0a00aaa0C0an000 R 00aN000a00a0a0 oGO Do 0o HbCona00naD
........... I R O L L N
A 5 O }s + ‘x‘b 5 [ Lo =
.................. ,o, S R %L '3
= 2— dl/ -l.-—l" i , eLx .................................. 50 q;ﬁ
3-x S| & e
G .o o oo Aot teetel. S T ek R T e
A E e et SmElE, I T S Uom e =B
= -Z1n )R- ¥ -
................. Z"JS%] R \FS_TW\( ?>x,> o

”BMZ4—U/\3+%XE o

It

5 ............................................................

........................................................................................................................................................

......................................................................................................................................................

.......................................................................................................................................................

2 s
- e
......... ’[’\(4»)+L>;
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4

Find the exact value of J xx+1)

0

dx. [6]

T N ST 2 .3 R
20 + L0 - 2aw'(d)
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