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Jr最節dx = /最一最表 dx

二記一 { x-
3 doc

= { dx一青 fc' dx
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?
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Guess : (2x+3) x 2a) (2x + 3) de
creck : 26 (2x+3)

"

xis

= 記 ( 2x+ 3)
”

+ c

b) J 2+, a.
Guess : In /4x2 + 11 X?
Check : 며게 × 등

= 言 \nl &xz+ Il + e
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3.  g( )x x x
x

! " #
"

2 5 8

2

2

(a) Write  g (x)  in the form

Ax B C
x

! !
" 2

  where A, B and C are integers to be found. 
(3)

(b) Hence use algebraic integration to show that
8

4

g( )d ln 3! "# x x α β

  where α and β are integers to be found.
(4)
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a) 2x2- Sx+= = (Ax+B)(x-2) +

x = 2 : 6 = C

x = 0 : 8 = - 2B + c = > 8 = - 2B + 6 = > B = - 1

x = : S = - CTB) C=⇒ 5 = - A + 1 t 6 =⇒ A=2

g (x)= 20c1 5 最

s) J
?

2

∞y +을 ax

= [x 2 - x t 6ln (0
c -z 1 ]

= (82 - 8 + 6(n(s)) - (a2 - 4 + 6((z)
= 56 t 6 ( a ( 6 ) - 12 - 6 (a (2 )

= 44 + 62n(3)
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4. Given that

4 2 3 8

4 4

3 2

2 2

x x x
x

Ax B Cx D
x

! ! !
!

" ! ! !
!

(a) (i) find the values of the constants A, B and C

(ii) show that  D = 0
(4)

(b) Hence, using algebraic integration, find

4 2 3 8

4

3 2

2

1

4

x x x
x

x! ! !
!" d

giving your answer in the form p + q ln 2, where p and q are integers.
(5)
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a) Ax3 + 2
x

2 t3 x 58 = tB) (xr +a ) t xtD

due to x+1
,
I will compare coefficients as I can't sub anything in

to make that cancel out.

= Ax + Bx + (A+C)x + 4B + D

[x3] : f = A

[x"] : 2 = B

Cac} : 3 = FAEC = 7 3 = 16 fC =⇒ [= - 13

[n] : 8 = & B + D ⇒ 8 = 8 + D =3 D =g

》 jac to 一a

ar

Guess : (n(c+4) x
= [ 2 x( t 20 一 号 un (c 'tai} ! chech: × 陰

= ( 2 (0) + -(0) 号 \ (+
R
)ー( 2 + 2 一号\ nls >)

=
&O - 볼 (n(20 ) - & + 몰 (n (5 )
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Question 4 continued 
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5. Given that a is a positive constant and

t
t

t
a

a + =∫ 1 7
2

d ln

show that a = lnk, where k is a constant to be found.
(4)
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5. A curve C has parametric equations

x = 2t – 1, y = 4t –7 + 
3
t

, t ≠ 0

Show that the Cartesian equation of the curve C can be written in the form 

y x ax b
x

= + +
+

2
1

2

, x ≠ –1

where a and b are integers to be found.
(3)
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fEtl at = fnI tf at
= [ ttlactiy :

“

= ( t (n (ra)) - Ca t ( n (a))

= at (a (路 )

a f (n (2 )

so at (a (2) = (a (E)

=2 a = \ n (吾 ) =っ K = 吾

**
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6. (i) Find, by algebraic integration, the exact value of

8

2 3 3
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4

( )x
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(4)

(ii) Find, in simplest form,

x x x2
7

3!" #$ d
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i) f℃3idec Guess : (2x -3)2 x-2

check : -4(2x -3)3x- 2

=℃8 ( 2 x- 37” dx
二 ー 2[衰 。 ]%
= -~( 一方 )
=

- 2 ( 新 - い )

=

읊
ii ) fx (xzt ③F

dx Guess :(
*
+3)

*
x +

Checn : 16x(x2+3)
*

xt
= 店 (x 2 +3

)
+ c
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7. (a) Given that

x x
x

Ax B C
x

x x
2 8 3

2 2
2
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≡ + +
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∈ ≠ −

  find the values of the constants A, B and C
(3)

(b) Hence, using algebraic integration, find the exact value of

x x
x

x
2

0

6
8 3

2

+ −
+∫ d

  giving your answer in the form  a + b ln 2  where a and b are integers to be found.
(4)
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a) x 258x - 3 = (xtB) (x+2 ) + C

x
= - 2 : - LS = C

x = 0
-

- 3 = 2 BtC =2 - 3 = 2B - iS = 7 B= 6

A1 by comparing coefficients.

b) S
0

dc =fcto -I dsc
2Ct2

=( x㎡ tox- 1 SLulbctz 1 ]
。

'

= ( ( 6~+6( 6 )- 1 s (a (6 +2)) ー (- iscu)
= 54 - 15(n(b) + 15(n(z)

= 54 + 15(n)"y)

= SR + 15 in (2
^ )

= 5 4 - 30 (n (2 )
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8. (i) Find

3 5 9 5x x x+( ) +( )∫ e d
(3)

(ii) Given that E is a constant greater than 2, and

x
x

x
E

2 5
6

2 +
= ( )∫ d ln

use integration to find the value of E. 
(5)
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/

i) (((x + 3) +es)da Guess : (3x+3)" x 3o
Check : 30(3x+5)

*

x5o

= (3x +3) + tes +c

ii ) {
,

"

sac= La( ro
) Guess : In /+ 31 x

Check : 넓
5
일

主 \ n \ezts)℃=µ \ n ( o)
(n ( bats) - ( a (θ) = \n ( 6 )

Cn ( ba+ s ) = Cn ( 6 ×× )

b
2
+ 5 = 5 &

b2 = 49

る = II b 72 so b = F

**
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9. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

f (x) = 
2 4 15

3 4

3

2

x x
x x

− −
+ +

(a) Show that

f(x) ≡ Ax + B + 
C x
x x

2 3

3 42

+( )
+ +

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

(b) Hence, find

f d( )x x
3

5

∫
giving your answer in the form  p + ln q , where p and q are integers.

(5)
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a) 2x3- 4x- 15 = (Ax +B)(x +3x+4) + C(2x+3)

= Ax + (B +3A)x) + (4A + 3B +2()x + 1B+3)

Ec": A ==

[x2] : 0 = B + 3A => 0 = B+) = B=- 6

[n] : - 15 = 1B+3 =>
- 15=24 + 32 = (= 3

b) J§ 2x - 6 t3 ese Guess : (nkc+ 3x +4)x3
Check : 20ct 3

_ X 3

zc2+3x +4

= [x - Gx + 3(k+3x+11]
= ( -6 (5)+ 3 ( µ( 5^+ 3 (s )+α))ー ( 3 ^

- 6 (3) + 310 (3^+ 3 (3 )+αl)
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Question 9 continued 
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= [ 3 + 3 ( n (o*)) ー ( - 0 + 3 Ln (r 2 ))

= f + 3 (a (2 )

= f t ( a ( 23 )

= f ( u ( 8 )
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10. (i) Find, using algebraic integration, the exact value of

2

3 13

42

x
x

−∫ d

  giving your answer in simplest form.
(4)

(ii)  h(x) = 
2 7 8 1

1

3 2

2

x x x
x

− + +
−( )

        x > 1

  Given h(x) = Ax + B + 
C
x( )− 1

2  where A, B and C are constants to be found, find

h d( )x x∫
(6)
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i) (号 最 ac = 1 n 13 c-1 ]"
= 를 (Cu ( i 2 s ) - ( n ( 8))

=

를 ( n (동 )

= (n (명 )" )
= (n ( 용 )

ii) 2x
3
-7x~+ 8x + 1 =+ B )( x-、)

~
t c

2C = 1 " R = C

x = ① 1 = B TC = 7 FBT 4 =→ B= -3

A= 2 by comparing eogficients of

**



Turn over      

D
O

N
O

T
W

RITE
IN

TH
IS

A
REA

D
O

N
O

T
W

RITE
IN

TH
IS

A
REA

D
O

N
O

T
W

RITE
IN

TH
IS

A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
 D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
 D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 10 continued 
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so Jacada
Guess : (x-1)"x-R

- 2

=f 27 x - 3

ty
dsx chech : -1(x - 1) x

- M

= J 2x - 3 t(15-
2dox

= x- 3x - k(x - 1) + c

=
x
2 -3 x

- + c

**



*P66007A0832*

Leave 
blank

11. (i) Find

12

2 1
2x
x

−( )∫ d

  giving your answer in simplest form.
(2)

(ii) (a) Write  4 3

2

x
x

+
+

in the form

A + B
x + 2

 where A and B are constants to be found

(b) Hence find, using algebraic integration, the exact value of

4 3

2
8

5

x
x

x+
+

−

−

∫ d

giving your answer in simplest form.
(6)
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is /12(2x-1) das Guess : (2x-1)" x-

checn :
- 2 (2x-1)

*

x -6

= - 6 (2x - ( )
「

tc

= 歳 と

oi) a) Roct3 = A (x+ 2) + B

x =-2 :
- 5 = B

x =0 : 3 = 2 日 + B 3 = 2 A - 5 =⇒ A=f

7 .‰ 落 ax = f‰← 一

dx

= [+x - s(n(x+ 2)
- 3

}
∞

***
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Question 11 continued 
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= ( o (-5) - sinl -31 ) ー (RC-8) - 5 ca 1 - 1 )

= 12 - 5(n ( 3) +s (n ( 6)

= 12 7 5 ( n (2 )

***



*P66647A0832*   

Leave 
blank

12. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Given that k is a positive constant,

(a) find

9

3 2

x
x k

x
+∫ d

(2)

Given also that

9

3
8

2
2

5 x
x k

x
+

=∫ d ln

(b) find the value of k
(4)
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/線 ndx Guess : La (32c
2t k ) '

Creck :

넓다 λ 를

= ' \n 13c 2 thl te

)
[Ln13 x+ n

1 )' , = \ n ( 8)

를 ( Ca ( 7stk ) - Cu ( i 2 thy) = In (a )

를 ( n (. ] = ( n (8)

in (F ) = しn ( 8
”)

= れ =⇒ 75 th
= 48 t RK

27 = 3 h

te = θ
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13. (i) Find
d

dx
xln sin2 3! "   writing your answer in simplest form.

(2)

(ii) (a) Find
d

dx
x3 42

6

!" #
(2)

(b) Hence show that

x x x R3 42

0

2

!" # $% 5

d

where R is an integer to be found. 

(Solutions relying on calculator technology are not acceptable.)
(3)
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i) 品 ( sin
? ( 3 x )) = 2 sin ( 3x) × 3cos ( 3x)

=> G sin(3x)cos(32) by chainrale .

( Ln( sin ?
(3,xl) = Gsin(

3 x)

I

&
Gcos(3x) = G cot (3x)

Sin( 3 x)

(i) a) af (3x2- 4(3) = 6 (3x2 -413x6

= 36 x( 3 x2
-)

1) !:23 (3022-475d2c =33333 (32c" -4) A

←

= 55 [(3x2-4)5]* using (2)

記 (③ (E )^_θ ) - (-0)%) = 表 (- 8o 32 ) =
- 「 に

***
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. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Show that

cos

sin

sin

cos

2 2x
x

x
x

x! " cosec x ≠ 
2

nπ
n ∈ 

(3)

(b) Hence solve, for  0 < θ < 
2

π

2
cos 2 sin 2

sin cos

θ θ
θ θ

⎛ ⎞+⎜ ⎟⎝ ⎠  = 6 cot θ – 4

  giving your answers to 3 significant figures as appropriate.
(5)

(c) Using the result from part (a), or otherwise, find the exact value of

4

6

cos 2 sin 2
cot d

sin cos

π

π

x x x x
x x

⎛ ⎞+⎜ ⎟⎝ ⎠∫
(2)
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a) (
x) t

SGc)=Cosix) t 7

= COS(
x) t

2 sin( c)

=
cos (2ne))

= 1 - 2sinleel )
=sittedl = coseckd

***
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Question 14 continued 
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b) same as coseco = Goto-10ACI

COEZO+ 1 = 6cotθ - f cot
'
of1 = cosec

'
θ

coE20 - 6 coEθ + 5 = 0

(cot o - 5) (coto-1) = 0

cotO = 3 or cotO = 1

tant =t or tant = I

=0 . 147 to 356 or

{ formula1) "Cosecedcotbd = [-cosec]
y

booklet
%

=-cosec("() + cosec (t/)

=

一合 + 2

= 2 - E

Sometimes you might need to use the differentiation
sectio of the formula booklet for an integral
question, like in this question.

***
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15. (a)  Show that

sin 3x ≡ 3 sin x − 4 sin3 x
(4)

(b) Hence find, using algebraic integration,

3
3

0

sin d

π

x x∫
(4)
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a) Sin (3x) = Sin(excos(x) + cos(2x) Sin (x)

= 2 sin()cos(cos() + (1- 2sin3() sin(e)

= Zsin(x)cos() + sin(x) - 2sin3(x)

= Isin(x) (1-sin' (c)) + Sinbc)- 2sin3(x)

= Isin()- 2sin3(x) + Sin(x) - Isin3(x)

= 3sin(x) - Asin"(c)

6) Sin() dec =S 3sisinse dx bale

=sin-sinbee da

= 京 [- 3osc + 号 cos 3x]
”

。

= 立 ((scos('s ) +} cos(n)) ー (-scos(o ) + cos (o)
= (를( - * )-( -3 )) = ( 동 ) =×

***
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16. (a) Using the identity for  cos (A + B) , prove that

cos 2A ≡ 2 cos2 A – 1
(2)

(b) Hence, using algebraic integration, find the exact value of

8
2

12

(5 4cos 3 )d

π

π
x x!"

(4)
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a) cos(2A) = cos(A) cos(A) - Sin (A) sin (A)

=cos"(A) - Sin
?
(A)

= COS
? (A ) - ( 1 - cos

'

(A ))

= 2 c0 S
2 (A ) ー (

b)/0-Rcos(sl)e COS (2 x) =2 cos?
(
x) -1

cos (6x) = 2cos'(3x) -1

2cos( 6x) + 2 = 4 cos(3x)

= Sin
"

'o
S -zcos (ox ) - 2dx

= {
,
"

σ
3

- 2 cos( 6sx) dsx

= [3x - [sin(6x)]
= 一語警 ) ー( 沿一 り

= 몸

+
강-

야

***
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17. Find

(i)
3 2

3 4 52

x
x x

x−
− +∫ d

(2)

(ii) 
e

e
d

2

2 31
0

x

x x x
( )−

≠∫
(2)
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i) f-Rxtedsx Guess : (n 13x ? - fx + s)x]
Check : Gx - 4일

3x2-fxt3

二 i Ca / 3c-Ox+s ) te

ii)Jexx(e2x-1)
*3
dac

Gness : (e2
*

- 1)
*

x-Yo

Chech : -Re
* (e*- 1)

*

x*
=

一ピペ-プ ~+e

= Cerc- i?
te

***
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18. (i) Find, in simplest form,

( )2 5
7x x−∫ d

(2)

(ii) Show, by algebraic integration, that

3

0

4sin
d ln

1 2cos
=

+∫
π

x x a
x

  where a is a rational constant to be found.
(4)
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i) ((2x -3)
+
dx Guess : (2x-5)8 x is

Checn : 16(2x-3)
5

xt)

二店 (2x- 5) + e

î) S
。

'

"cosceg die
Guess : (n /1+Zcos()) x-2

Checn:Si e
= -2 [(n)1 + 2cos(x))]a

= - 2 ( \n ( ( + 2 *位 ) ー la ( + 2 *))
=

- 2 (a ( 중 ]

= Ca ()”
)

= ( a( q) so a ℃

***
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19. f x x x x x
x

x x2 15 35 21 4

3
3

4 3 2

2
!

(a) Find the values of the constants A, B, C and D such that

f x Ax Bx C D
x

! " # $ $ $
$! "

2
2

3 (4)

(b) Hence find,

f dx x! "#
(3)
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ze' fbett

a) 2ctt ( 5x
3

+ 35x

'

+ 2x - θ =(c +3)
~

( Ax
'

+Bx + () TD

2xtt ( 5x

"
t 3Sx

+
2 ( C -d= Ax↑

+
( AT B )x+ CB + OA + C)xz

T GCC TABDx + DTOC

[
*] : z= A

J
:

I5 = GATB =⇒ I5 = ( 2 + B = 2B = 3

[ x] : 21 = 6CtoB =⇒ 21 = 6C + 27 = 3 C = 〜 1

[K] : - Q = DTOC =⇒ - R = D -D =7 D =S

) S flic) dx = f
2

x 2t3 x t

t
[

jp
doe

=

参
+ そ x'

-
x t (s ( ix+352 dx

Guess : (x+3)" a-

= Ex" + 3x" - x - 3(x+3) +

chech : - (octsj
"

x-s = 号x σ 予x
~- x

一3
te
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20. (i) Find

1
2 15

13

( )x
x

−∫ d

  writing your answer in its simplest form.
(4)

(ii) Use integration to find the exact value of

2

0

π

∫  sin 2x + sec 1
3

x tan 1
3

x dx
(3)
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Question 4 continued
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i) f号 家ae = i [ unkx-"] ;
= 会 ( In ( 2s ) - (n (o ))

=

乏 \n (崎 )
= しn (琵 )

” ) = \ い (' )

ii) (
*
sir (2x) + Sec(yx) tan (isee) do

by formuld booklet,
= [- icos (ex) t 3 sec( " sx) } ℃ 最 (secell = secCe) tm(,)

So f (see))=sec()tanls)
↓ remember this !

= (-zcos(m) + 3sx(ny)) - (- cos(d) + 3sx(a)

= 立 + 203 一(芝 + 3) = f+ 2B

***
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. Given that k  +

(a) show that 2
3

3

( )x k
x

k

k

−∫ d  is independent of k,
(4)

(b) show that 2
2 2

2

( )x k
x

k

k

−∫ d  is inversely proportional to k.
(3)
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a7 /楽沿n
ax =

号 132c-)
二号 ( n ( 3/3)n) ) _1 n (3(人川 )
= 号 ( ( 8 n ) ー\ a ( 2 x)

二号 し n ( σ )

Guess : (2x -h)
+

x
ー (b) Jen 2 (ex-hd

check : - 2 (2x-h)"x+1

= [ - ( 2x- k) 階
= 前に 一い

二占一就二 ← 长

***
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(4)

22. Given that

4x3 + 2x2 + 17x + 8 Ł��Ax + B��x2 + 4) + Cx + D

� �D�� ILQG�WKH�YDOXHV�RI�WKH�FRQVWDQWV A� , B, C and D.

� �E�� +HQFH�ILQG

∫1

4 3 2

2
4 2 17 8

4
x x x

x
x+ + +

+
d

giving your answer in the form p + ln q, where p and q are integers.
(6)
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a) 4x3+ 2x + 17x + 8 = Ax3 + Bx+ (A +C)x + &B+D

xC
3] : & = A

[x2] : z = B

[x} : H = RATC =⇒ IF = 16 fc =7 C= (

[h] : 6 = 4 B +D => z = E+ D => D= 0

bl dx 3r=
bc + 2)ta

=4sct2 + ·

1: ¢x+ 2+ dx

Guess : (nlx2t & l × i

=[2x2 + 2x + z(n(x2+MI] ?
cheen:x

= (2 (8) + 2 (8) + 立 \ n ()) - (2 C^+ ) + i ( ^( r +* ))

= 40 + 三 \ n (20 ) - ① 一立 て (s ) = 36 + i \ n (8 ) = 36 + n (c )
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23. Find, in simplest form,

2
2

cos sinx x xd
(5)
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(Acos(x)- sin() cos() + sin"(x) de

=/ R ( 1 - sin(x ) - 2 sin (2 x ) + sin
?

(x) doe

= (x - 2si(2x) - 3sin "(x) dx coS[22d = 1 - 2sin2()

os = sinz(ac)

= &xt cos (2x) -J3 (12') dx

= &xt cos( 2x)一 そ

)1 - cos (20) dx

= fctcos ( 2x) -

号 ( x - isin (rc )) + c

= 돌 x thos (zsc) t 2 sin (zx ) tC

****



Leave 
blank

*P55801A02648*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

D
O

 N
O

T W
RITE IN

 TH
IS A

REA

. (a) Using the formula for  sin(A  +  B)  and the relevant double angle formulae, find an
identity for sin 3x, giving your answer in the form

sin (3x) Ł P sin x + Q sin3 x

  where P and Q are constants to be determined.
(4)

(b) Hence, showing each step of your working, evaluate

2

6

π

π∫  sin 3x cos x dx

  (Solutions based entirely on graphical or numerical methods are not acceptable.)
(4)
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a) sin (3x) = Sin (2x+>)

= Sin(2x)cos() + cos(2x) sinGs)

= 2Sin(cos(x) + 1-2sin() since

= 2sin (x)( ( - sin(
2

c)) + sir( x) - 2 sin3 (x )

= Isin(x) - Isin (x) +Sin()-2sin(x)

= 3sin(x) - Isin"(x)

b) Sin (bxcos(ees

=(i (3sin(x) - Psin3(x)) cos(x) des
716

= Sniq " ssinCx )cos(a) dc- fask
in

Cclcostocl die

6

Guess : Sin2(x) x*2 Guess : sint(x)
chech :2sin(ac )cos(x) ← 美 Chech : 4Sin3(xcos()

****
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Question 24 continued
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note to integrate
3sink) cos(x)= [是 sin

㎡(x) - sint(x)] 。
you

can also

rewrite it as

롤 sin (22c)↓ and integrate that.

= ( sin ~ (^ 2 ) - sin(^ε )) ー(号 siz ( ^'6 ) - sin
(^'61)

= ( -1 ) ー( ×一方 )
= .

****
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25.
y

R

P

l

O x

Figure 3

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Figure 3 shows a sketch of part of the curve with equation

y x! "4 7

The line l, shown in Figure 3, is the normal to the curve at the point  P (8, 5)

(a) Use calculus to show that an equation of l is

5x + 2y – 50 = 0
(5)

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and l.

(b) Use algebraic integration to find the exact area of R.
(4)
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a) y =7)"
"

= iCax-z5
”
2

( o )

= 2 (Ox- 子)
~な

m
τ

= 製 1
x = 8

= 2 (& (8 ) -7 )
”
≥ = 号 = 7mw

=

長
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Question 25 continued 
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y = 差 x +c

sub in (8 ,
3) :

S = 一喜 (8 ] tc =⇒ 5 = - 205 c =7 ( = 25

y =
一

ixt 25

=> 5x + 2y
- 50 = 0

b First find intercepts of curved normal :

0=-7 5ct 2 (0) - 50 = 0

=> x =
1
f = x= 10

soArea = do+5 triangle
= ftp'(as - 7

)
dc t S

Guess : (1x-7)x
= j[(4x-7)"]e + 3

chech : 6 (Dx-7)
"

"XI

= 吉 ( (s ) %
-”
)+ s

= 1동 + s = 15등

****



*P65758RA02832*

Leave 
blank

26. (a)  Given that

x x x x
x x

x P Q
x

x
4 3 2

2
210 3 9

12 4
3

− − + −
− −

≡ + +
−

−>

    find the value of the constant P and show that Q = 5
(4)

The curve C has equation  y = g(x),  where

g(x) =  x x x x
x x

x
4 3 2

2

10 3 9

12
3 3 5

− − + −
− −

− < < .    x ∈ 

(b) Find the equation of the tangent to C at the point where x = 2
Give your answer in the form  y = mx + c , where m and c are constants to be found.

(5)

y

x2

R

O

C

Figure 4

Figure 4 shows a sketch of the curve C. 
The region R, shown shaded in Figure 4, is bounded by C, the y‑axis, the x‑axis and the 
line with equation  x = 2

(c) Find the exact area of R, writing your answer in the form  a + b ln2 , where a and b
are constants to be found.

(5)

___________________________________________________________________________
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Edexcel · International A-level Maths · Pure 3 · November 2020 
Compiled By London Academy Of Maths | Created By Pearson Edexcel**

a) xR -
x
3 - L

0
xt3 c - I = 2tp) (x-r)(x +3) tQ(xt 3)

Since x2-x-12=( -4)(x+3)
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Question 26 continued
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could also do by substitution

xR - x
3
- 10

x
2 +3 x - θ =2 β) (x2

-x - ( 2 ) t Q(x-3)

= xt -x
3
t. )Q - P )x- 12 P + 3 Q

[x} : - IO = P - 12 = 7 P= 2

[x] : 3 = Q- p => 3 = x -2 =30 = 3

b) g (sc ) = C
2
t 2 tI

= x
2
f 2 ts (C-aj

1

x
= 4

glCx ) = 2x- 5(x - θ )
=

my
= g

'

(2) = 2 (2 ) - 5 ( 2 -4 )
~= ↑ 一系 = *

so y
= 2x tC

Now g(2) = &+ 2 + =2 = ·E

ー : 吾= 和 ) + くつ = 書一 そ = - 2

-
: g

= 2 x
- 2

() Aca=
。

跳

+ 2 + 表木 ) dx

= [x 3
t
2 ze+ scrlx-01

}

:

=( ( 7) ㎥ +21 日 + s \ n \ -211 ) ー (sinta 1 )d
社で

= 号 + 5 (a ( 2) -5 ( n( a ) =③+ s( へ ( そ ) = - 5 (a (2 )

****
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27.

O x

y

a

Figure 4

Figure 4 shows a sketch of part of the curve with equation

y = (1 + 2 cos 2x)2

(a) Show that

(1 + 2 cos 2x)2 ≡ p + q cos 2x + r cos 4x

  where p, q and r are constants to be found.
(2)

The curve touches the positive x-axis for the second time when  x = a, as shown in Figure 4.

The regions bounded by the curve, the y-axis and the x-axis up to  x = a  are shown shaded 
in Figure 4.

(b) Find, using algebraic integration and making your method clear, the exact total area
of the shaded regions. Write your answer in simplest form.

(5)
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Edexcel · International A-level Maths · Pure 3 · November 2021 
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a (1 + 2c0s (2xd))" = 1 + ¢ c0s(2x) + 4c0s
*

(20)

= 1 + 4(0s(>x) + (c0s(¢x) + 2

COS(2x) =2c0
s(x) - (

So cos((x) = 2 cos(2x) -1 13 t fcos(aal t 2cos(e )
=> 2cos((x) + 1 = kcos(2x)

6) Find a first : it's where y
= 0

i..e
. (1 + 2c0s(>))" = 0

= cos(2x) = - "2
20x

= 437 , 27-3 。
…

x =
'
3

'7
,
2137…
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Question 27 continued 
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by inspection a is the second smallest positive

intercept, soa= EM.

so Ara = (1 + 2 cos(2x) das

=
"

3 +Dcos(2x) + 2cos(4)
dx byl

=(3x + 2sir(2x) + [sin (Bx)]437
= 3(217) + 2sin(#R ) +Esi(8,m) sin(0) = 0

= 2 17 一 3 +芝 ×優

= 27 -

3중
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28. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation

y
x k

x k!
"

#16

9 3 3( )

where k is a positive constant not equal to 3

(a) Find d
d
y
x

 giving your answer in simplest form in terms of k.
(2)

The point P with x coordinate 1 lies on C.

Given that the gradient of the curve at P is –12

(b) find the two possible values of k
(3)

Given also that k < 3

(c) find the equation of the normal to C at P, writing your answer in the
form  ax by c! ! " 0 , where a, b and c are integers to be found.

(3)

(d) show, using algebraic integration that,

3

1

16
d ln10

9(3 )
x λ

x k
!

"
#
$
%

  where λ is a constant to be found.
(4)
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a) Y = 18 (320-4)

型 = 祟 × 3 ( 3x- 九)
㎡

by Chain rule
da

= -n )
㎡

b) 없 c
= , =

-12 ニ⇒ -12=㎡P .-o
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Question 28 continued 
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- 36 ( 3 - k)~= ー 16

( 3 ー k)~= 香

3 - k = 号

K = 3 ± 号二量 0 ^ 是

C) に 43 s 0 n = 号

my = )ac=,

= - 12

so my =I
=⇒ y

= ? x tc θ

Find y coordinate of p by subbing c= 1 into yo

=113 = = = =( 1,3

Sub P into Q :

㉛

] = Y2 + C =X C = π

=→ y = 片 x +1
x - 12gt 31

=0
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Question 28 continued 
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a) S
,

'

없- 다가

= ( ? 家号 dx

= [ \ n 13 x-割 ] :
= 最 [ Ln ( 3x

-) ] !

= 음 ( n ( ) -n ( ))
= ” ( 1ω )

=>
11

=

볼
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29. 
y

xO

P

l
C

R

Figure 5

Figure 5 shows a sketch of part of the curve C with equation  y = f (x)  where

f (x) = 
6 4 2

2 1

2x x
x
! "
!

      x > – 1

2

(a) Find f ƍ (x) , giving the answer in simplest form.
(3)

The line l is the normal to C at the point  P(2, 6)

(b) Show that an equation for l is

16y + 5x = 106
(3)

(c) Write f  (x) in the form  Ax + B +
D
x2 1+

 where A, B and D are constants. 

(3)

The region R, shown shaded in Figure 5, is bounded by C, l and the x-axis.

(d) Use algebraic integration to find the exact area of R, giving your answer in the
form P + Q ln 3 , where P and Q are rational constants.

(Solutions based entirely on calculator technology are not acceptable.)
(5)
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a) Quotientrule : U = 6x
2tfc- 2 U

=
12actt

v= 2x + 1 u
'
= 2

f'(x) = (2x+4)(2x+ 1) - 2(6xh+1x-2)

220ct ( )
プ
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Question 29 continued 
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=
24x2 +20x +4 - 12x" - 8x + 4

(2x+ 1)2 {
This step is to

see if we can

Simplify a

二 1+ りと =
λ (飛㎡ all. we cann't

though .

b) mT = γ ' ( 2)
=λ

て 一 = 号

MN = =

y
= 一喜 xte ⑦

sub in (2
,
6) into

6 = 一告 (2) + e

6 = - 答 tc ⇒ C =

y =
-. x +

s홍

(6y =
-Sx + 10)

16
y
tSx = (06

2) (x2 ++x - 2 = (Ax +B)(2x + 1) + D

x =- : -3 = D

x = 0 : - 2 = BTD =⇒ - 2 = B -2 =⇒ B = 2

6 = 2 A =⇒ A = 3 by comparing2 coefficient .
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Question 29 continued 
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δ (
2x) = 3xtと 一7

d) First find -intercepts for g(o) and the normal :

f(x) = 0 => Gx2 +yx - 2 = 0

3x
2

+ 2xーに O

(3x - 1) (x + 1 ) = 0

>17//3 Or >7 - 1 x7 o50

16(0) +Sx = 106 => x =

10%

so Hea = {
y
'

$

xt ” と
「

最 t
1号-
2) ( ×6 * ;TAreofte

-yla.

= [ 号 x ^+ { x

一步( nlx+ 1]高 +
28
号

= (号 (2プ + i (27 - \ n (7(2)+1 ) )ー ( ( ” 3 ? + (” 3 ) -n ( s)+撃

= α -동 (내(s) )-( 승 -동 (n( 13 ) )+2

= 약 + 등 (. (국 ) る = 5

二一新 \ い (3)
so

,
\ n ( ' 3 ) = (a(

3

)

ニ - (a (3)
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