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1+ 11x —6x2 B C
=4+ +

(x — 3)(1 - 2x) (x—3)  (1-2x)
(a) Find the values of the constants 4, B and C. =
@ =
-
_ 2 T
b - Lril=6e =
(x =3) - 2x) =
-
(b) Prove that f(x) is a decreasing function. —) F ((x) € Q) ";;
3) o



michellewright
Text Box
1.


PhysicsAndMathsTutor.com

Question  continued

o)
X, &, 8 - odf +cbt+ Chf
b & f b/
I+ Nx - 6321 = H(JC—Z)(\'LDL‘) ¥y RC-1x) + Q(J-—Jl
Cx-3)(1- 1=x) Cx -2 (1-1x)
X = €< =) A =C
b b

| & llx - €x* = ACx -3)(1-1x) +R0-1x) ¢  (x -7

v\/-ﬂ

1o Fmd\ B, X-3 -0 =D>2Xx =X

1+ 1 (3) - 6D = O +3(-5)

-0 = -SSR => pRp=-¢y o
/(O‘Fl‘\d C, |-l =20 =y x:21 . X =20-%F
|+ W(0.C)- 6(0.S) = O+ O -a.Cc

= 5§ C

| +llx - 6&x* = AT -)1-2x) + U-2x) -2 (X-3)

x = Q, l+n(o) - GCod = -3A F+ t§
\ = -3A+19
-3R = -9
A - 3/
|+ - gx* =23 +_ & 2 -

C(x-3)(1-1=x) (x-3) (I -2x)
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Question  continued

b)

(x) =2+ W % i -_Hf—csy\

,f (x-3) (-12x) L :j d_ﬁ(:?nx(p‘(ﬂyd
. _ll/ob;

{L(.‘x) - 34 L\(J*K) - Al 'Zan>

-N \

_2 a =
f,'m):o-g(an-g)’z—u(l-m) S anr

_._-__L.(_.___ .\.__:_..&‘.__—-
Cx - Cl-15¢)°

-
-

(x-3) > c oMM Xx>3
(1-1)' >0 {leroux;;n

Lo L O cand -.—ﬁ*——L <Q
& -a)t C1-2)

e howe Snoum Haok - 4 apd _ Y ¢ Q
(x - Q-1

-F«O( AN X D3 . f‘(.x) s Ko sSurnn op 2
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50x% +38x +9
(5x +2)"(1 - 2x) 5

f(x) =

Given that f(x) can be expressed in the form

A
4_
5x+2

B
(5x +2)’

C
4_
1-2x

where A, B and C are constants
(a) (1) find the value of B and the value of C

(i1) show that A=0
(4)

(b) (1) Use binomial expansions to show that, in ascending powers of X
fX)=p+ogx+rx2+ ..
where p, g and r are simplified fractions to be found.

(i1) Find the range of values of X for which this expansion is valid.
(7)

(@) Sox "+ 38%+1 A + B C

i

+

(52 +2)*(1-22) cx+2 (bxry2)’ l-22¢

)

\l

Lox*+ 3%* + 9 h(Gat2)(1-22) +B (1-2%) + C (5x42)* (1)

x='f = 500h)*+38()+1= (50 /) +2)*

l

9’!/9_

C

A

=-s : S0 (=) +38 (-)+a =8 (1-2(-5))

s = s B

6= |

A(2)() + 80)+ C(2)?

q_—_
9= 2A+t B+ 4cC

2A 41+ Y4(2) 0,

= 2A +19

20

J

P 6 8 7 3 1 A 0 2 6 5 2

| [

zs%?@a
zs%??%
CRAEKK

XX
9%
o

285

e
L 1%
SSRORES

19.%%
XXX
o

a
oV
<

¢’:’A

v »- 19

555

RIIEIEIIEIEIIEIEILEID

GG IIRIIIIIIIR

0
5
K5

3
<5

XA
0002 %%
%”3’



michellewright
Pencil

michellewright
Pencil

michellewright
Text Box
2.


PhysicsAndMathsTutor.com
( )

Question ~ continued
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1
3. (a) Express ————— in partial fractions.
P(11-2P)

A population of meerkats is being studied.

The population is modelled by the differential equation

d—P—LP(II—2P) t>0 0<P<S55
e 22 T '
where P, in thousands, is the population of meerkats and ¢ is the time measured in years

since the study began.
Y bee ¢=0
Given that there were 1000 meerkats in the population when the study began, P= ]

(b) determine the time taken, in years, for this population of meerkats to double,

(c) show that
P = Ll
B+ Ce_?

where 4, B and C are integers to be found.

o) ' :i-\- 5 —@

P(11-20) e UP
L= A(u-2P)+ BP

-
-

wWhen P:O; When P:=

’

2
- 1 -
1= 1A = U ®
A= — R =_2
(|| 1\
2 2 l 2
= L+ Ty @ or e
- —_— ne n(u-2p
= T (1t-2P)
! e =
| = O i) <
b) 2\_P' = E PC n-2pP") Pci-2P) e e
At s o
_22 AP fat -(D Poney P P
PQ-2r)

'
J‘; A = \unl=l

2 4 _
LJ'(TS * =20 )C\P = |de -@
4ln (11-2P) = -21ln(1-2D
2thP “2n (I-2PY - E+ C -(1 -2



michellewright
Text Box
3.


PhysicsAndMathsTutor.com

b) When £-0, P=\;
2un il -2lnq = C
C=-2Ln —@

2Lhg = 2nY !
= -'2_Lh°}

2LAP - 2Ln (I1e2PY = L-2Wn9
ArP=72. -

2LV‘\2""2.LV\—+:|;—2an
£=\-89 o= (zspd -QO

c) 2LAP -2t (1-2P) = -2~ q
2LV\( P ) —e-2Ln9

(-2r -

& 13
aP = lle —2Pe‘ —Cj
P(A+2e%¢) = 11e®
P - e 3+ e’i"
T Qrekt *‘é./g_e_'
L
Qe~ity 2
R

T
2+ee 2t

[N

P =

il
—_
—

P=

0o >
n
D
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. The curve C with equation

p—3x

= xeRx#-3x#2
2x —g)(x+3)

y

. 1 .
where p and ¢ are constants, passes through the point (3, —) and has two vertical asymptotes
with equations x =2 and x = -3 2

(a) (1) Explain why you can deduce that g = 4

(i1)) Show that p =15

3)
y A
C
R
\ >
@) 3 x=-S X
Figure 4
Figure 4 shows a sketch of part of the curve C. The region R, shown shaded in Figure 4,
is bounded by the curve C, the x-axis and the line with equation x = 3
(b) Show that the exact value of the area of R is aln2 + hIn3, where a and b are rational
constants to be found.
®)
o) Vel Osuymikes wher) (72-9)(x+3)=0
/ v
Mm-g=0 X+3:0
21: q Z:-s
Q J2=2
22)-9
£ Q=4 03 feedd
P - 3 | P-4
&) U= -
09 Y7 (a-wy 77 12
- P-3(D P-q / ¢-p-qa O
2 ——— = P-€+9
-4 )(3+ 12
(2(3) )(3 3) s P<1S as needed

2%x6°=12 @ (3,'/?,)
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Figure 4

Figure 4 shows a sketch of part of the curve C. The region R, shown shaded in Figure 4,
is bounded by the curve C, the x-axis and the line with equation x =3

(b) Show that the exact value of the area of R is aln2 + bhIn3, where @ and b are rational

constants to be found.

IS- 3 _ . Q_q -
(-1 (A+3) (Ta-w) VAXY) J%dxﬂnﬂ(%}hc

t)

s S

J 28 e - [O-q(nl?ﬂ#\'?-'-tlnlmzl]
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3@0 2%— 3(M= A3 @

S'(?o) 2 5’(7&): 1
L%. 0.9 2L - 2.4
- 0.9012s)- 426 0si31-[0.9012)-4 |- 24013431
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5. (a) Use the substitution x ="+ 1 to show that

J"O 3dx :J" 6 du
5 (x—l)(3+2\/ﬁ) pu(3+2u)

where p and ¢ are positive constants to be found.

)
j dx ln&aroum bf) Swbskbubion, *
(u 1) (3+ af:) Cafeq
\u-n X = u,?'-i- )
§ . j o © wr= x-\ => W= fx-1
(w +)-))(3§-3u) du 2 l-. doe
:53 Cu olut <) daz= A o @
J ut- (3w Now Lits: Fov x=5 we [S7= = & ) oo limits

~3 X=lo, U= J\ r 3 @
_ 6 du os requied, wth p=3 and 2:3.0
Jo  U(3+%) = =

"
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(b) Hence, using algebraic integration, show that

JIO A =Ina
s (x-1)3+2Vx-1)

where « is a rational constant to be found.
(6)
0 3
b) From fod O : j 3 dx =j 3 oL
s (x-0(3+afx) a W(3+)

Parbial  Fraghions * 6 = A,._B

U(3+ ) U 3+du

[ o W—

=) 6= A(3+3.u)+ Bu
b W=0 => 6= 3A => A= 3a oad [t U=]=> 6=10+8

3 3 ® 3 =2 B=-4 @
o6 -2 WYy famw)-anGen)] @
U(3+2) U 2vau v -L»J"_ o = -la-In (3+2u.)
d ={_an(3) -2 ln(‘l)] ‘[ah(&)-aln (7)] i 2
= - B+
In(a®) = 'oln((n)) : = -2In((3)-9.ln(a) (»eg)a\n(?) o
In(9) = aIn(3%)= 4in(3) = AUn(¥3) - An 0)
| (o.-l-lo)z (o) = An(2 )= an(E)= In _:".: = In LA = n(a)
265 Gz) @ (&) - 6
Wher o= hY

%
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