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Mathematics
Advanced 
Paper 1: Pure Mathematics 1

Sample Assessment Material for first teaching September 2017

Time: 2 hours 9MA0/01
You must have:
Mathematical Formulae and Statistical Tables, calculator

Candidates may use any calculator permitted by Pearson regulations. 
Calculators must not have the facility for algebraic manipulation, 
differentiation and integration, or have retrievable mathematical 
formulae stored in them. 

Instructions• Use black ink or ball-point pen.•  If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).• Fill in the boxes at the top of this page with your name,
centre number and candidate number.•  Answer all questions and ensure that your answers to parts of questions are
clearly labelled.•  Answer the questions in the spaces provided
– there may be more space than you need.•  You should show sufficient working to make your methods clear.  Answers
without working may not gain full credit.•  Answers should be given to three significant figures unless otherwise stated.

Information• A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.•  There are 15 questions in this question paper.  The total mark for this paper is 100.•  The marks for each question are shown in brackets
– use this as a guide as to how much time to spend on each question.

Advice• Read each question carefully before you start to answer it.• Try to answer every question.• Check your answers if you have time at the end.•  If you change your mind about an answer cross it out and put your new
answer and any working out underneath.

Pearson Edexcel 
Level 3 GCE
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__ 12×3-24×2 I

=

ii ) d'T = 36×2-48k
id=

b) Stationary point when %- = 0

Igf = 12×3-24×2 ⇒ 121213-24125=12×8 - 24×4=0 I

=) At 1=2, daff = 0 =) x=2 is a stationary point . I

c) d} and substitute in ✗ = 2
, d¥→ > 0 =) Minimum

duh

d÷z co =) Maximum

¥? /2=36 (25-4812)--144-96=48
I

=) 4870 =) Stationary point which is a

minimum
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PMT

a)
OD = radius

s=rQ 5- avo length = 3cm
r= radius

,

?
→

① = 0.4 radians

I

3 = r ✗ 0.4 =) r= 3/0.4 = 7.5cm

=) OD = 7.5cm I
=

b) Area of sector : A- = trio

⇒ r=A0= 12-7.5=4 - 5am
FT
→ ←7.5 -7

1-1=10+0.4 =) ① = IT - 0.4 I

=) A- = EH .-42×(17-0.4) I

=) A- = 27.8cm
"

I

=
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PMT

a) Ñ+y?bx+lOy=K

E- 4×+5-110g =K
-

(x - 25-4+19 -15/2-25=4 1

K : 2 and y : -5 =) C :(2 , - 5) I

=

b) What do we know about the radius ? r > 0

⑦ - 2)
"

+ (Y-15/2-2/9=4+29
"

=) K -12920

=) K> - 29

⇒ K > -29 I

=
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PMT

Za Za

f t -11
a

£
dt =/
"

E- + Edt --[ I + É at" = [ttlnltifa '

a

⇒ (2a+1n(2a)) - ( a + Inca)) = In (7) '

⇒ 2A + In (2) + Inla) - a - Inta)= In (7)

⇒ a + In (2) = In (7)

log (ab) = log (a) + loglb) ⇒ a = In (7) - In (2) = In (7/2)
log b) = log (a) - log (b)

=) a = In (F) = In (K ) where k= ¥
.

I

=
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PMT

3×2
C : ✗ = 2-1-1

,
y = hit - 7- + E- = > y= 41×+2) - 7- +⇒

✗ +1 = 2T

= ? t=xgl_ =) Y= 442+11--7 +6- I

✗+ I

=) Y = 2x -12 - 7- + ¥
⇒ y=f2x -5¥¥

I -×

=) Y = (2×-5/1×+1) -16 2x - 5x= - 3x

✗ + I

=) y = 2×2-3×-5 -16 = 2×2-3×+1 I

✗ + i X_

y = 2×2-3×+1
✗ + ,

'
a =-3 and b= / I

= =

=
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PMT

÷
.

:

÷
:

:
:

3 t --4

a ;) m = 9000-16000 = -1750 =3 9=16000 -1750k
↳ - O

✓ = 16000 - 1750T

✓ = 16000-1750×3=10,750 barrels
= i

ai:) • V= 16000 - 1750T What happens when -1=10 ?

V= 16000-1750×10=-1500 =) This is impossible as V70
.

I
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PMTa-

b ;) Y= Aekt ⇒ ✓ = Aekt 1 e.0=1

E- 0
,
V= 16000 =) 16000 = Ae

""

=) 16000 = A
=

-1=4 ,V= 9000 =) 9000=16000e
" "

l 9,9%-0 = ÷
=) eh" = 9116

=) 4K = In (9/16)

⇒ K=%In(9116 ) I

=) ✓=/Goooe
' /↳ In /9116)t

,

=

bii) ✓ = 16000@
Fln (9/16)×3

✓ = 10392 . . - - .

V = 10,400 barrels '

=
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-.'%/0)1'2)!"#$%&'()*)&$)3)4/25$6

&* !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

ÑBAÉ=ÉB+ñi=(3.) + (g) =/¥1
'

2 BÉ
I :L

Cosa =
G.b-

tana
let a- =/§ ) 1=4;) ①/ j

µ,=ÑÉ=ru.tk#-F-=M'A-i?fsgysa-.b---(2×3) + (3×-6)+(1×4)=6 -18+4=-8 I

⇒ Cos① = -8 =3 ① = Cos
- '

(¥×g ) I

F4xFl

=) ① = 105.887
. . .

① = 105.9° I

=3 LBAC = 105.90 as required .
=

PhysicsAndMathsTutor.com
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! "#$%&'!(!)*+,)!-!).'/0*!+1!-!/&#-2$3'!!"#4

! 5#6'2!!"→!7!($!8!9+!8!,!-2:!"#→!7!$!;!<+!8!9,=

! )*+,!/*-/! "!#$7!>?@4<A!/+!+2'!:'0#B-3!C3-0'4
-./
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!"	 	 f	( ! )	=	ln(2 !	−	5)	+	2  !	−	30,	 !">"!#$

	 (a)	 Show	that	f	( ! )	=	0	has	a	root	 "%&"'()"%&')*+,-"./#$0"12
#$%

" 3"4'56)&'"',7)4"1",4"'()"8%*4'",99*:;%<,'%:&"':" #"

	 Given	f(4)	=	3.099	and	f ʹ(4)	=	16.67	to	4	significant	figures,

" =>?" ,99-@"'()"A)B':&CD,9(4:&"9*:E)65*)":&E)"':":>',%&","4)E:&6",99*:;%<,'%:&"8:*" 0"
F%+%&F"@:5*",&4B)*"':"/"4%F&%8%E,&'"8%F5*)4#

#$%

" =E?" G(:B"'(,'" %4"'()":&-@"*::'":8"8 =!?"H"I
#$%
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-.'%/0)1'2)!"#$%&'()*)&$)3)4/25$6

&" !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

a) f- (a) = In @K - 5) + 2×2-30

f- (3. 5) = In (2×3.5-5) -12/3.512-30=-4.81

f- (4) = 3.101 =) In the interval [3.5.4] we see a change in

sign ⇒ there is a root
,
✗
,
in this interval . I

b) Newton - Raphson : Xn+ , = In
- fkn) Xo = 4

f-
'

(Xn) f- 141=3.099
f-
'

(4) = 16.67

3. 099
=) K

,

= ↳ -
16.67 ,

= 3.81409
. . .

= > I
,

= 3.81 I

=

c) f-44--0=7 In (2×-5)+2×2 - 30=0
= > In (2×-5)=30-2×2 30-2×2 n

n 's

1 (for sketch)

µ >
x

⇒ I point of intersection
=) 2 is the only root . I

=

PhysicsAndMathsTutor.com
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tan cot 2cosec2 , ,
2

nπθ θ θ θ n+ ≡ ≠ ∈ Z

#$%

! ",$!-)./)!)012#3.!4+5!*+)!)67#*3'.

tan cot 1θ θ+ =

! ! 8')9!.'*!+#()!#.5!&)#2!9'27*3'.9:
#&%
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&$ !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

Sino

a) tan ① + Coto = 26sec 201 tan① = Co,s①
tana

=

Costa
=

+
= Sin

>
① + Cosio Coto =

sino

Sino 1 Sinocoso 1

Sini + Caio = I
1 2

= I 5in (20) = ✗sinocosoIsin 201 ,

=

Sin 20 I

1

Cosec 20 =
Sin 20

= 26sec 20

=3 tan① + Coto = 26sec 201 as required . I

=

tan① + Cot ① = 26sec (20) = 2 = 1

Sin 201

%
= > Sin 201=2 '

% ,

,

- I = Sin 20<-1 1

201 = Sin
"

(2) 2 > l
- l - - - - - .

= > No solution

exists .
-

PhysicsAndMathsTutor.com
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!"! "#$! %&'()!*+#*!

tan cot 2cosec2θ θ θ θ n+ ≡ Z

#$%

! ",$!-)./)!)012#3.!4+5!*+)!)67#*3'.

! ! 8')9!.'*!+#()!#.5!&)#2!9'27*3'.9:
#&%
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12!*#&! !#*!31*!

! 51,!+)6!)**,+%!'(%!21-+,4)!21-!*#&7!!8!"9!)&.!'()'!)*!#! *#& #
#
! :!)&.! 31*#

#
: !

$%&
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&%!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

lim f- (x -1h ) - fix)
Definition of the derivative : f-(a) = h→o 1

h

⇒ f- 101 = Sino , f@ + h ) = Sin /0th)

Compound Angle Identity : Sin /①th/ = sinocoslh) -15inch) Cosio 1

him Sinocoslh) -15inch/Cosa - Sino
,

=3 f-
'

G) = h -so
h

⇒ f.
'

(g) = t.info Sinolcoslh) - 1)
+
Sind

.
Cos ① Costs) - I → o

h h '
h

5inch) → I

= > f-
'

(a) = Sino - O + I - Cost = Cos h

=) f- = Cosio as required . I

-

PhysicsAndMathsTutor.com
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!!"!"#!$%&'(%!)'**+)!$#!$%%*,-!

! .'(!'(/0'+1!!!2(+%()1!*3!+'(!$%%*,!$4*5(!+'(!0%*6#7!/)!2*7(88(7!49!+'(!3*%268$

!#$#:-;!<!=->"#%#=-==?" ?1! ! ! ! "#.#=
! ,'(%(!"!/)!+'(!'*%/@*#+$8!7/)+$#&(!*3!+'(!$%%*,!3%*2!+'(!$%&'(%1!2($)6%(7!/#!2(+%()-

! A/5(#!+'$+!+'(!$%%*,!+%$5(8)!/#!$!5(%+/&$8!B8$#(!6#+/8!/+!'/+)!+'(!0%*6#71!

! C$D! 3/#7!+'(!'*%/@*#+$8!7/)+$#&(!+%$5(88(7!49!+'(!$%%*,1!$)!0/5(#!49!+'/)!2*7(8-
&'(

! C4D!E/+'!%(3(%(#&(!+*!+'(!2*7(81!/#+(%B%(+!+'(!)/0#/3/&$#&(!*3!+'(!&*#)+$#+!:-;!/#!+'(!3*%268$-
&!(

! C&D!E%/+(!:-;!<!=->"!F!=-==?" ?!/#!+'(!3*%2

#!F!$C"!F!% D?

! ! ,'(%(!#1!$!$#7!%!$%(!&*#)+$#+)!+*!4(!3*6#7-
&'(

! G+!/)!7(&/7(7!+'$+!+'(!2*7(8!)'*687!4(!$7$B+(7!3*%!$!7/33(%(#+!$%&'(%-!

! .'(!$7$B+(7!3*%268$!3*%!+'/)!$%&'(%!/)!

!#$#?-:!<!=->"#%#=-==?" ?1! ! ! ! "#.#=
! H(#&(!*%!*+'(%,/)(1!3/#71!3*%!+'(!$7$B+(7!2*7(8

! C7D! C/D! +'(!2$I/262!'(/0'+!*3!+'(!$%%*,!$4*5(!+'(!0%*6#7-

! ! C//D! +'(!'*%/@*#+$8!7/)+$#&(1!3%*2!+'(!$%&'(%1!*3!+'(!$%%*,!,'(#!/+!/)!$+!/+)!2$I/262!'(/0'+-
&)(
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-.'%/0)1'2)!"#$%&'()**)&$)3)4/25$6

(' !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

a) 1-1=1.8+0.4d- 0.002cL
"

1-1--0 => -0.0021^+0.41+1.8--0 1

Quadratic formula : -BITE a = - 0.002,6=0.4 ,
c= 1.8

2A

=) -0.4+-10.45-41-0.0=2111.87 =) +ve - 've

D= -4.403 D= 204.403
21-0.002) I ⇒ Not valid = > D= 204m

Since dco
.

=
I
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!!"!"#!$%&'(%!)'**+)!$#!$%%*,-!

! .'(!'(/0'+1!!!2(+%()1!*3!+'(!$%%*,!$4*5(!+'(!0%*6#7!/)!2*7(88(7!49!+'(!3*%268$

!#$#:-;!<!=->"#%#=-==?" ?1! ! ! ! "#.#=
! ,'(%(!"!/)!+'(!'*%/@*#+$8!7/)+$#&(!*3!+'(!$%%*,!3%*2!+'(!$%&'(%1!2($)6%(7!/#!2(+%()-

! A/5(#!+'$+!+'(!$%%*,!+%$5(8)!/#!$!5(%+/&$8!B8$#(!6#+/8!/+!'/+)!+'(!0%*6#71!

! C$D! 3/#7!+'(!'*%/@*#+$8!7/)+$#&(!+%$5(88(7!49!+'(!$%%*,1!$)!0/5(#!49!+'/)!2*7(8-
&'(

! C4D!E/+'!%(3(%(#&(!+*!+'(!2*7(81!/#+(%B%(+!+'(!)/0#/3/&$#&(!*3!+'(!&*#)+$#+!:-;!/#!+'(!3*%268$-
&!(

! C&D!E%/+(!:-;!<!=->"!F!=-==?" ?!/#!+'(!3*%2

#!F!$C"!F!% D?

! ! ,'(%(!#1!$!$#7!%!$%(!&*#)+$#+)!+*!4(!3*6#7-
&'(

! G+!/)!7(&/7(7!+'$+!+'(!2*7(8!)'*687!4(!$7$B+(7!3*%!$!7/33(%(#+!$%&'(%-!

! .'(!$7$B+(7!3*%268$!3*%!+'/)!$%&'(%!/)!

!#$#?-:!<!=->"#%#=-==?" ?1! ! ! ! "#.#=
! H(#&(!*%!*+'(%,/)(1!3/#71!3*%!+'(!$7$B+(7!2*7(8

! C7D! C/D! +'(!2$I/262!'(/0'+!*3!+'(!$%%*,!$4*5(!+'(!0%*6#7-

! ! C//D! +'(!'*%/@*#+$8!7/)+$#&(1!3%*2!+'(!$%&'(%1!*3!+'(!$%%*,!,'(#!/+!/)!$+!/+)!2$I/262!'(/0'+-
&)(
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-.'%/0)1'2)!"#$%&'()**)&$)3)4/25$6

(&!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

b)
1-1=1.8+0.4d- 0.00212 .

D= 0 =) 1-1--1.8 => 1.8 is the initial height of the arrow

above the ground . I

c) 1.8+0.41-0.00212

*

=) -0.002 / d?2ood ) -11.8 I * (d- 1005-10,000

=) - o.oo2[(d- 1005-10,000)] -11.8 I

⇒ -0.002 (d- too)~ -120+1.8 =) A = 21.8

=) -0.002 ( d- 1042+21.8 I 13=0.002

C = too

-

di) 1-1=2.1+0 -Led -0.00212 previously 1-1=1-8+0.41 - ooozd
'

⇒ Y - Coordinate of the turning = 2.1+20 and 1-1=-0.002 (d- took 21.8
⇒ Max Height = 22.1m 1 = > Turning Point

=

(100,21-8)
dii) 2.1 + Outed -0.00212=22.1 1.8+20

=) - 0.002cL
"

-10.4cL - 20=0

=) - 0.4=1 (a↳)!↳fo.oo2)(-2oÉ =) +ve - ve

21-0.002) D= too D= too

=) d=Iom- 1
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!"#!"#!$!%&#'(&))*+!*,-*(./*#'0!'1*!#2/3*(!&4!/.%(&3*50!!0!-(*5*#'!.#!$!%2)'2(*!"!+$65!$4'*(!
'1*!5'$('!&4!'1*!*,-*(./*#'!7*(*!%&2#'*+8

! !!$#+!"!$(*!*,-*%'*+!'&!5$'.546!$!(*)$'.&#51.-!&4!'1*!4&(/!

!!9!#"$0! ! ! ! 71*(*!#!$#+!$!$(*!%&#5'$#'5

! :$;! <1&7!'1$'!'1.5!(*)$'.&#51.-!%$#!3*!*,-(*55*+!.#!'1*!4&(/

)&=>?!!9!% )&=>?"!@!&

! ! =.A.#=!%!$#+!&!.#!'*(/5!&4!'1*!%&#5'$#'5!#!$#+B&(!$8
$"%

)&=>?!

)&=>?"?

!&

?8C

!&

?8D

!&

?8E

!&

?8F

!&

>8?

!&

C8G!&

C8?!&

>8G!&

>8?!&

?8G!&

?!&

H8?!&

H8G!&

D8?!&

D8G!&

G8?!&

>8C

!&

>8D

!&

'()*+,-.

! I.=2(*!H!51&75!'1*!).#*!&4!3*5'!4.'!4&(!A$)2*5!&4!)&=>?!!-)&''*+!$=$.#5'!A$)2*5!&4!)&=>?"

! :3;!J5*!'1*!.#4&(/$'.&#!-(&A.+*+!'&!*5'./$'*!'1*!#2/3*(!&4!/.%(&3*5!-(*5*#'!.#!'1*!
%2)'2(*!H!+$65!$4'*(!'1*!5'$('!&4!'1*!*,-*(./*#'8

$/%

! :%;! K,-)$.#!716!'1*!.#4&(/$'.&#!-(&A.+*+!%&2)+!#&'!(*).$3)6!3*!25*+!'&!*5'./$'*!'1*!+$6!
71*#!'1*!#2/3*(!&4!/.%(&3*5!.#!'1*!%2)'2(*!4.(5'!*,%**+5!>!???!???8

$"%

! :+;!L.'1!(*4*(*#%*!'&!'1*!/&+*)0!.#'*(-(*'!'1*!A$)2*!&4!'1*!%&#5'$#'!#8
$!%
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(( !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

•

.
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!"#!"#!$!%&#'(&))*+!*,-*(./*#'0!'1*!#2/3*(!&4!/.%(&3*50!!0!-(*5*#'!.#!$!%2)'2(*!"!+$65!$4'*(!
'1*!5'$('!&4!'1*!*,-*(./*#'!7*(*!%&2#'*+8

! !!$#+!"!$(*!*,-*%'*+!'&!5$'.546!$!(*)$'.&#51.-!&4!'1*!4&(/!

!!9!#"$0! ! ! ! 71*(*!#!$#+!$!$(*!%&#5'$#'5

! :$;! <1&7!'1$'!'1.5!(*)$'.&#51.-!%$#!3*!*,-(*55*+!.#!'1*!4&(/

)&=>?!!9!% )&=>?"!@!&

! ! =.A.#=!%!$#+!&!.#!'*(/5!&4!'1*!%&#5'$#'5!#!$#+B&(!$8
$"%

)&=>?!

)&=>?"?

!&

?8C
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?8E
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C8G!&
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!&

'()*+,-.

! I.=2(*!H!51&75!'1*!).#*!&4!3*5'!4.'!4&(!A$)2*5!&4!)&=>?!!-)&''*+!$=$.#5'!A$)2*5!&4!)&=>?"

! :3;!J5*!'1*!.#4&(/$'.&#!-(&A.+*+!'&!*5'./$'*!'1*!#2/3*(!&4!/.%(&3*5!-(*5*#'!.#!'1*!
%2)'2(*!H!+$65!$4'*(!'1*!5'$('!&4!'1*!*,-*(./*#'8

$/%

! :%;! K,-)$.#!716!'1*!.#4&(/$'.&#!-(&A.+*+!%&2)+!#&'!(*).$3)6!3*!25*+!'&!*5'./$'*!'1*!+$6!
71*#!'1*!#2/3*(!&4!/.%(&3*5!.#!'1*!%2)'2(*!4.(5'!*,%**+5!>!???!???8

$"%

! :+;!L.'1!(*4*(*#%*!'&!'1*!/&+*)0!.#'*(-(*'!'1*!A$)2*!&4!'1*!%&#5'$#'!#8
$!%
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()!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

BAGHA
a) N = atb log (ab) = log + log (b)

log 1am) = mlog (a)

log.HN/=logio(aTb)--logiolai-logio(Tb) I

= logo (a) + blog.olt)
⇒ logion ) = mlogiolt ) -1 C where m=b and C = logia /a) I

-

b) logion = mlog.at + C
N = atb- 1- =3 C : Y - intercept = > c = 1.7

C = logic (a) =) a = 101-7=50.12 =) a = 50.12 l

m = BY = 4.5-1.8 = 2.46 I

☒ 1.2 - 0.1

=) b = 2.46

=) N= 50.12/ 3)
" "6=747.7

. . .

I

= 750 microbes 1

=

c) N = 1000000 =) logic/N ) = logia (toooooo) = 6 I
=

675.0
, which is outwith the data shown on

the graph , which means that we can't extrapolate
the data /graph , meaning that we can't assume

that the model still holds . I

d) N = atb

let 1- = I =) N = a lb

=3 N = a

=) a is the number of microbes one day after the start of the

experiment . I

=
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"
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$%&
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3
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PMT

a) ✗ = Last and Y= Fscosfdt) daff = Get ✗ ¥7 ,

dk = -25int dy = 2×53-1 - Sin (2t)
It

It

dy
de.

= -2535in (2t) sin /2t) = 2Sint cost

= day, = - 2535in (at) = B. ( Tnsintcost) = 253 Sint cost

- 25inch Sin (t ) Sint

=) dy = 253 Cos ft) I

die =
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PMT

b) day = 2B cos (t) = 2B cos / 2;) = _I3 1

gradient of the normal = -¥ = ¥ = > ¥ = m i

=

t= 2¥ and x = 2Cost and D= B. cosCdt)

⇒ x=2Cos) Y=T3Cos(2× =
-¥

=) JC = - l l

s - f-⇒ = ( x - 1- D) ⇒ y= toe -1¥ - E- i

⇒ y=fJx -¥
✗BG

⇒ By = x - I
✗2 ↳ ⇒ 253g = 2x - I

=) 2×-2By - I = 0 as required .

I

=

c) x = 2Cost b. = B.Cos (2t)

Eq of line 1 : 2x - 253g - 1=0
=) 212Cost) - 253153 Cos 12£)) - 1=0 I Gcosfht) = 6120s't - 1)
=) ↳cost - Cocos (2t) - I = 0 = 12Cos't - 6

✗-14 =) ↳cost -12051-+6-1=0 I

= ? 12Cos't - ↳ cost -5=0 1

Now
,
let ① = Cost

12012-40-5=0 =) ① = ↳ ±th)?45)
2×24

+ve r : ① = § ,

-vet : ① =
-I

cost =§ Cost = -É =) t= Cos
-
' (E) = ⇒ ignore solution . 1

x = 2Cost and y = Fscosfht) 2T = Cos
-
'

(5/6)×2

✗ = 2×1 = § Y = Fscos ( cos
- '

(5161×2) = 753
6

1 18

a :( § , B)
i

-

n
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PMT

→ * ⇐

Yo Y, Yz 73 44

a) A = '-zxh[ (Yo + Yn) -121%-172-1 . . > + Yn - i)] Trapezium Rule
←

h = 1.5 - I = 2-1.5=0.5 =) h= 0.5 '

A- = ¥x£[ (3+2.2958)+2 (2.3041+1.9242+1.90895)=4.39255
I

=3 Area of s is 4.393 (3 d. p) '

=

PhysicsAndMathsTutor.com



26

!"#$%#&'(%)*%!

 
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

!"#

! ! "

#

$

%

"
$%&'()*"

# $%&'()#*#+,-.+#/#+0)12,#-3#4/(1#-3#1,)#2'(5)###.%1,#)6'/1%-7

%#8# :7# 	−	2 "#;#<=# "#>#>

# ?,)#3%7%1)#()&%-7#$=#+,-.7#+,/@)@#%7#$%&'()#*=#%+#A-'7@)@#AB#1,)#2'(5)##=#1,)#:%7)#.%1,#
)6'/1%-7#"#8#!=#1,)#"C/D%+#/7@#1,)#:%7)#.%1,#)6'/1%-7#"#8#"

# ?,)#1/A:)#A):-.#+,-.+#2-(()+4-7@%7&#5/:')+#-3#"#/7@#%#.%1,#1,)#5/:')+#-3#%##
&%5)7#1-#*#@)2%E/:#4:/2)+#/+#/44(-4(%/1)F

" ! !F< 9 9F< "

% " 9F">*! !FG9*9 !FG>HG 9F9G<H

# I/J# K+)#1,)#1(/4)L%'E#(':)=#.%1,#/::#1,)#5/:')+#-3#%#%7#1,)#1/A:)=#1-#-A1/%7#/7#)+1%E/1)#3-(##
1,)#/()/#-3#$=#&%5%7&#B-'(#/7+.)(#1-#"#@)2%E/:#4:/2)+F

+,-

# IAJ#MD4:/%7#,-.#1,)#1(/4)L%'E#(':)#2-':@#A)#'+)@#1-#-A1/%7#/#E-()#/22'(/1)#)+1%E/1)#3-(#
1,)#/()/#-3#$F

+!-

# I2J# N,-.#1,/1#1,)#)D/21#/()/#-3#$#2/7#A)#.(%11)7#%7#1,)#3-(E# #;#:7#(=#.,)()#&=#'#/7@#(#
/()#%71)&)(+#1-#A)#3-'7@F#

+.-

# )*+,-&./,(0#1234/52+1,'&167,6+/5.63%,2+,8.&-95(&3,2.,+4:6.5(&3,:6/9271,&.6,+2/,&((6-/&'36FJ
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

27

!"#$%#&'(%)*%! 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

 
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

!"#$%&'()*+),'(%&("#-
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

)&!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

b) • h is the width of intervals

=) Option 1 : decrease h (width of the strips) 1

option 2 : increase the number of strips

c)
y=

×"" "
-2×+5

33
A- =)

""n"
-2×+5 dx Integration by parts : 1

3
1

film3 DX = f-44.944 -/fly -944 die

f-(a) =¥ ⇒ filmlet f- (a) = si
z
dx= ✗

'

1h44 -1¥. # dx '

3 9

91×1 = 1h44 91×1 = É = Ink) - 5) I dx

= X In (a) - x
}

I

g

>

a ,

+ c

⇒ A- = [""J " -2×+5 doe
I

⇒ A- =/ [ lnx -2¥ - I -15×1? =
,

#g1n③ - 3
'
-9+15] - [ &¥D -1%-1+5]27

- I -9+15 Ini)=o

= > A- =/31h + 5) - (107/27)
* alnlb) = In (b)

=) A = 31h (3) + 28
27

=) A- = In /27) -1 28 1
a = 28

,

b= 27 and c= 27 .

'

27
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! "#$%&'!(!)*+,)!-!).'/0*!+1!/*'!0%&2'!,#/*!'3%-/#+4!!	=	f	( % ),	where

f	( % )	=	
5 6

6 7

)#4 %
%' − 8! 9!-!%!-!
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/-4!6!%!D! 6
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a) f-(a) =
↳Sind" Quotient Rule : I

@
Rx - I

f- (a) = HIM -944 - hcx) . Six)
(96,12

• stationary Point when f- (✗ 1=0

let hlx)=4Sin2x him = 8Cos2x

9 (x) = er"
- ' g'(x) = fzerzx - I

⇒ f. (x) = 8cos2x.es"" - ↳ sin2x.fde.tk"-1=0 i

lerzx -ya

=) 8Cos2x >
elk" " - 4T2Sin2xeF" -1=0

=) er" - ' ( 8Cos2x -452Sin 2×1=0 1

=) 8cos2x - 4525in2x =o * tan 2x =
Sin 2x

cos 2K
=) 8Cos2x=↳f2Sin2x

⇒ 8 = ↳r2Sin2x =) Sinha = 8

Cos 2x cos2x 452

⇒ tan /2×1=52 as required 1

=

b) it 9=5-12×1

For Y=f(x) =) tan 2x = 52

For D= f- 12×1 =) tan 4x= Fr

✗ = tan
- ' 52

+ ÷
'

↳

✗ = 1.024 I

=

ii) 9=3 - 2f(x) =) tan2x=r2

✗ = tan-
' (G) = 0.478 I

=

2 I
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