MATHS TUTOR

Question
Number Schire
2x -1 A B
= +
@ | oo - x-n) T 2x23)
Forming this identity.
2x-1= A(2x-3)+B(x-1) NB: A & B are not assigned in | M1
this question
Let x=3, 2=B(}) = B=4
Let x=1, 1=A(-1) = A=-1 either one of A = -1 or_B =4, | Al
both correct for their A, B. | Al
iving =g B
g x—1)  (2x-3)
131
dy _ (2x-1) Separates variables as shown
wae| [ - mes Ganibe itnplicd | ™
_ £ = % 4 dic Replaces RHS with tl:leir partial M1
(x-1) (2x-3) fraction to be integrated.
At least two terms in In’s | M1
sny = —-In(x-1) + 2In(2x-3) + ¢ At least two In terms correct | A1
All three terms correct and ‘“+ ¢’ | Al
[5]
y=10,x=2 gives ¢=In10 c =In10 | B1
sny = —In(x=1) + 2In(2x-3) + In10
Iny = —In(x-1) + In(2x-3)* + In10 Using the power law for | , -
logarithms
2
Iny = !n[MJ +In10 or Using the product and/or quotient
(x=1) laws for logarithms to obtain a M
10(2x - 3)? single RHS logarithmic term
Iny =In (x—1) with/without constant c.
10(2x — 3)? 10(2x - 3)° .
e ae S =—"_"° oraef. isw
-1 x-1) Al aef

[4]
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Cawnn O 3’

I(sllt:rensl::ec;n Scheme Marks
Aliter
4, J-_d_y — Jlﬁ’i dx Separates variables as shown B1
&) | Jy (2x-3)(x—1) Can be implied
Way 2
=1 4 Replaces RHS with their partial
= - dx
(x=1) (2x-3) fraction to be integrated. M1V
At least two terms in In’s | M1
sIny = ~In(x-1) + 2In(2x-3) + ¢ At least two In terms correct | A1+
All three terms correct and ‘“+¢’ | Al
See below for the award of Bl decide to award Bl here!! | Bl
Using the power law for
W s e =Rt gmep
ny = —In(x-1) + In(2x=3)? + ¢ logarithms | M!
Using the product and/or quotient
Iny = In (2x-3)°) | & , laws for logarithms to obtaina | \ .,
x—1 single RHS logarithmic term
with/without constant c.
_ =2
Iny = In{mJ where c =InA
x—1
o (2x-37 i ((2x-3
or 8" =e ( S ] =e ' X }e°
- A(2x - 3)
(x-1)
y=10,x=2 gives A=10 A=10 forpi | 2Vad
above
10(2x — 3)? 10(2x - 3)? ’
= LTPOR T S il 28 f&
x—1) x—1) Oor ae 1SW | Al aef
[5] & [4]

Note: The B1 mark (part (c)) should be awarded in the same place on ePEN as in the
Way 1 approach.
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Question
Nuiiber Scheme Marks
Aliter
dy _ (2x-1) Separates variables as shown Can
®eE | [ v~ Jex—ax9) be implied | B!
Way 3
. 2 Replaces RHS with their partial |\ -
(x-1) (x-2 fraction to be integrated.
At least two terms in In’s | M1
~Iny = —In(x-1) + 2In(x-32) + ¢ At least two In terms correct | A1 </
All three terms correct and “+¢’ | A1
5]
y=10,x=2 gives c=In10 —2In(%) =In40 % B |n10—2tn(%)orc =In40 | B1 oe
sAny = —In(x=1) + 2In(x - £) + In40
Iny = —=In(x=1) + In(x =2)? + In10 Using the power law for M1
logarithms
(x-3)° : :
Iny=In| ~~—22_| +In40 or Using the product and/or quotient
(x-1) laws for logarithms to obtain a M1
40(x-3) 3y? single RHS logarithmic term
Iny =In with/without constant c.
T (x-1)
40(x — 22 40(x -2 ,
y = y = oraef. isw | A1 aef
R ¢ i/ D (=D

[4]

Note: Please mark parts (b) and (c) together for any of the three ways.
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2.

The current, / amps, in an electric circuit at time # seconds is given by

1=16-16(0.5), 1>0.

Use differentiation to find the value of %]}- whent=3.

Give your answer in the form In a, where a is a constant.
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ﬁ:}lrisg:n Scheme Marks
@) 5x+3 _ 4 N B
% (2x-3)(x+2) 2x-3 x+2
5x+3=A(x+2)+B(2x-3)
Substituting x =2 or x =42 and obtaining 4 or B; or equating coefficients and Mi
solving a pair of simultaneous equations to obtain 4 or B.
A=3,B=1 Al, Al
3)
If the cover-up rule is used, give M1 A1 for the first of 4 or B found, A1 for the
second.
5x+3 3
b —————dr=—In{2x -3 )+ {2+ 2
& I(Zx—3)(x+2) y idemg)einlad) MILAIR
5 3
s | =ZIn9+In2 M1 Al
=In54 cao | Al &)

8]
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4. 24x'+) _ . B &

Qx+D2x-1) ~ (2x+1) i 2x-1)

(a) Find the values of the constants 4, B and C.
4)

(b) Hence show that the exact value of J.- 2(4x" +1) dx is 2+ Ink , giving the

1 2x+1)(2x-1)
value of the constant k.

‘ (6)
E(L(")CL"'O -~ lq‘ i 8 ~ _C_

(1( -&\)U_xq) 25¢ 4 | 2 -]

2 () = A (2)(+i)('bc"1) t E(Z)t"i) * ((ZX*’U

(:L}_mh x* - Ex' T A bxt
A =1
X *'h = I R
1 =&
5 -

> 2 "2__ _— N
(L= (e )

]'))j—l?'l*'l olx

—

23 x| Lx -\

z [z)L — la|Te )t Ieh e - 1) ]L

= (L\“ = lng'*\ﬂg)" (1‘)“2)

A s Z\AZ “\a S
=~ 21+ ‘r\(cf/g)

Leave
blank

- N 2 6 1 1 0 A 0 8 2 4




7. (a) Express 3 :

> in partial fractions.
(b) Hence obtain the solution of

dy
2 Otx— 4—
2¢ o (4-y%)

for which y =0 atx = —735, giving your answer in the form sec® x = g().

o 2 = @ R . §

b= - BT T B JEUNR,

2= A(244) + £(2-4)

=t ek aad oo ot 1=lA |

2= fs k-

l\) {2 Cc \')( 0\:'\ - (kf ’“‘)l) ﬁ{ﬁ(&_xa l’e VOa m_(le’j-

o\x

5 2_ olw _'j_[_ o/ x
(‘*"‘{L) Lot

_.‘. ~ / ((fﬂ)i O/ﬂ
1(1-4) Z(T*W)
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Question 7 continued

N CEM R AN CP T o P

of..o ks 1_:’V3

IV
Cey( =
Q= [n2 « &
C = =lal

s |, ..(?.""‘\] T !/1 ( [~ (1-9) )‘ /“(.f*’uf.)( ) /*’12

71 jr\ ( 71:-'1 = "" [JJ!(‘)()

L e =

[V\[Q:ﬂ ) 2. In(x'e“c_t)

-4 =
h‘(i_‘:‘_ﬂ \ z F'%l;t)

Z'fvl = S‘?E:L
1~~'\ o

rec'x = & +by

L=

000 0 00 O O

Leave )
blank
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blal
4-2x 4 B g

3 flx) = —- A
Cx+D(x+1)(x+3) 2x+1  x+1 x+3

(a) Find the values of the constants 4, B and C.

)
(b) (i) Hence find j f(x) dx.
3)
(1) Find J‘:f(x) dx in the form Ink, where k& is a constant.
3)

¥ 4e - D = p(x+)(x+3]) +8 () (x+2) +C (241 (x4)

o x =-L 6= 8(1)(2) Whe x=-7 i¢ = ¢(-s){-2)
B pg’ = =R e =

em————

RWCES AT ST

2x ) e s | Y+
1
biJ -
I_ i [ i thi __2 ~& _l _____ d)f .
 Ax Al ., M, Xt7

&L\ iy = T s (J(.‘H) t Infx+3) T ¢
2

e

s &
L

= Diadle+) = Tlala+1) #1n {3+ 7) ‘

C:

= (a5 -3103 11a8) = (20fi) - Zhaly) +1n3)
E 3( §= Flx3 ‘"MZ
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o l’\ S'?t

- 3
6 (‘ = ) ||||?||| |l|| Il lflll HI!I IHII ||f||| I ||f|| IIHI |l||| lllf Il



f(6) = 4 cos®§ — 3sin* @

(a) Show that f(8) = % + % cos 26.
3
(b) Hence, using calculus, find the exact value of Jz 0 f(0) do.
0
(7)
i b (<] L ¢ L ces?® NN (c‘nle-)
Y - it CeS \n i e
Ces ( 3 + 1 e ) ( ; 7

(&) :%(}_ 4“@1@) -'s(_g ,mz@)
L 1 Lt

& (_\_ & chfL@ __}__ < %(enl®
/?:'f' .,—2—-
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C_ Ly jmg_ 2§

9x’ A B C
- = + —
(x=D’2x+D) (=D (-1 @x+1)

Find the values of the constants 4, B and C.

Leave
blank
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4L jt_,u/\{_ 7.2 b il

1 A B &

> = —+ %
@Bx-1° x @Bx-1) Gx-1)°

1. f(x) =

(a) Find the values of the constants 4, B and C.

“)
(b) (i) Hence find J.f (x) dx.
(i1) Find J-f (x) dx, leaving your answer in the form a + Inb,
|
where a and b are constants.
(6)
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Question 1 continued %
|

@) f do s + 3 dx

X (3x -1) {3x-1)"
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9x% + 20x — 10

*.3. (Express in partial fractions.

(x+2)3x-1) )

PC:WQ/ ot t’\uMPfaJtQ(‘ ond dgin cm L\V\O‘EC:('—
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_ e
et 2 7 Sloslp =
o
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5. (a) Use the substitution x = >, u > 0, to show that

I ! dx = J 2 du
x(24/x —1) u(u — 1)

3)

(b) Hence show that

r ! dx=21n(i)
1 X(2Vx —1) b

where a and b are integers to be determined.
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