mod el So [u-'—wn gPhysicsAndMathsTutor.com
-

Please check the examination details below before entering your candidate information

(Candidate surname Other names

Pearson Edexcel
Level 3 GCE

Centre Number Candidate Number

Thursday 16 May 2019

.

-
Afternoon

Paper Reference 8FM0-21

Further Mathematics

Advanced Subsidiary

Further Mathematics options
21: Further Pure Mathematics 1
_ (Part of options A, B, C and D) J

.

[ You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Green), calculator

Candidates may use any calculator allowed by Pearson regulations.
Calculators must not have the facility for symbolic algebra
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.
® The total mark for this part of the examination is 40. There are 5 questions.
® 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.

P61862A

©2019 Pearson Education Ltd.

1111

Turn over

P 6 1 8 6 2 A 0 1 1 6

Pearson



PhysicsAndMathsTutor.com

1. (a) Write down the #-formula for sin x.

(b) Use the answer to part (a)

(i) to find the exact value of sin x when

(i1) to show that

(c) Use the ¢-formulae to solve for 0 < 6 < 360°

giving your answers to one decimal place.

- - 2t
Swnxe = <~
o) It E2

bl) let tan% = ¢
> t=iz

1

tan(£j=\/§

2

_t2

CcosSXx = 5

1+1¢
“4)

7sin@ +9cos@+3=0

4)

L N . k -
A Usms equation SINX = S

Stnx = 2{2 = zrz-

1+(2)" 1t2

oy 212
3

bw)  memmod L
Cosx = S
tanx

; _ 2%

(alef2 SInx-" '+bz

and tanx = "2]"_{257'_“ .

s - 1=t
—2e 1+ = =~ oBsx

(o= recpared)

Methed 2
Cos2x = |-gin2x

Since sSnx = 2t = Sintyx = 4e

Ria - (1+ 27
20 = - l-l-f;z
costx= 1 = o>
=Q+eD*_ gttt dEw)
= (1-e)
(14 t2)*
-
. cosx= ’I‘:t__l':?’— (as reqyurcd)
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Question 1 continued

. _ 2t _1-t2
) Snce sin@®= 7 and cos@-= e
Fsin©@ + Acoe@ + 3 - :L(Hb (!-fb")+3=0
4t a-at? -+t
—‘ﬁ_ =+ ____2'_b.. -+ 3( S ) = 0O (\Y\\A“’APB both sides b‘ﬂ
I+t 1+t (H-b"))

14+ Q-aALZ+ 3+3t* =
bt?> - (4L- 12 =6 (duwcle both swes by 2)
3&* - Fb-b=0
(t-2)(3e+2)=0
£=3 or t="%

3
As £= tang
bang =3 tang - -F
e _ ° & _ .
2 = Fl.6 (1dp) 2 = -33.7 146.3° (1de)
&= 143.1° (idp) ©=-292.6° (\dp)

(Total for Question 1 is 9 marks)
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2. A student was set the following problem.

Use algebra to find the set of values of x for which

X 1
>
x—-24 x+11

The student’s attempt at a solution is written below.

N x(x=24)(x +11) > (x + 11)(x - 24)’
2) x(x-24)(x +11)" = (x +11)(x - 24)" >0
3)  (x—24)(x +11)[x(x +11) - x - 24]>0
) (x = 24)(x + 11)[ &7 +10x - 24]>0
5) (x —24)(x +11)(x +12)(x = 2)>0
G) x=24x=-1l,x=-12,x=2
—_1){xeR:—12<x<—11}u{xeR:2<x<24}
There are errors in the student’s solution.
(a) Identify the error made

(1) in line 3

(i) in line 7

(b) Find a correct solution to this problem.

Line 3

Line 7

(2)

(C))

ai,) bracrer emor > ‘-24° ghoulol be '24' 1n the Square brociets.

aL'L) Swhould be {xe R'-x<—|2 U —11<axxe2 VU 3(,72'4-}

=> bthney have reversed ths t'neq,woLLLtb.

b) (x-lq)(acﬂ\) [JC(.‘JC-HI) - (1'2’-*)] Z0
(:x,-z.l-l-)(x-tl\) L__x,?- +lx-2c+24 | >0
(x-2e)(x t 0 (22 +10x +24) 70
(I—Z.%Xx—r 1) (x+ &) (ox+b) >0

4
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Question 2 continued

b continued) Criblical Vowes of x: —W,—b, —4, 24

{xe R:.:c—n',(u{xeﬂf—ecxe-q-}u {xel&xvzqg

:‘ov
SRS
\/
o&rxo,’o
SO

o0 o
-
B
efn.?
XS %
O

(Total for Question 2 is 6 marks)
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3. Julie decides to start a business breeding rabbits to sell as pets.

Initially she buys 20 rabbits. After ¢ years the number of rabbits, R, is modelled by the
differential equation

%:2R+4sint >0

ds

Julie needs to have at least 40 rabbits before she can start to sell them.

Use two iterations of the approximation formula

(d_yJ - yn+l _yn
dr ) I

to find out if, according to the model, Julie will be able to start selling rabbits after
4 months.

h:

o}~

@)

oo o
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Question 3 continued
o=/ + h(—;%‘- , B2 - -+ (53.9%%1...)

= 35.b00... rabbits
= 25 or 3@ robbuts

As 35and 36 <40, Julie wik not be able to Sell her
rabolts after 4 months.

(Total for Question 3 is 7 marks)
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Figure 1

Figure 1 shows a sketch of a solid doorstop made of wood. The doorstop is modelled
as a tetrahedron.

Relative to a fixed origin O, the vertices of the tetrahedron are 4 (2, 1, 4),
B(6,1,2),C(4,10,3)and D (5, 8, d), where d is a positive constant and the units
are in centimetres.

(a) Find the area of the triangle ABC.

“4)
Given that the volume of the doorstop is 21 cm?
(b) find the value of the constant d.
C “4)
a)
A

% - (3)-(8)-(3)
USmS the crosS product:
\t':t ; -K?—\ (- (1) -y (Fa-(9)) + l/_(ge,— 0)

2 9 —I _
= 18+ 0)+ 3K

Acea ARC -~ hgz“-(-géz‘
=9 rg cont
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Question 4 continued

B (3)(1)-(3.)

Usunq the oot product:

AD (Arpa of ABC\

pa L

\ {'8\ =~ 54 + 3bd- 144

U]
N\

-/ \36/
$'ﬁi&ﬁ—Q0)=2l

3cd-90 = 126

Z0d = 216

d= 6

J
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 8 marks)
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5.

y

A
B

2a P
R
H
[
ol a A\
Figure 2

Figure 2 shows a sketch of part of the rectangular hyperbola H with equation

xy=c’ x>0

where ¢ is a positive constant.

The point P(ct, %j lies on H.

The line / 1s the tangent to H at the point P.

The line / crosses the x-axis at the point 4 and crosses the y-axis at the point B.

The region R, shown shaded in Figure 2, is bounded by the x-axis, the y-axis and
the line /.

Given that the length OB is twice the length of OA, where O is the origin, and that the
area of R is 32, find the exact coordinates of the point P.

(10)
Areqo{-‘ 2=22xa= az=32_
o= 41z
2a= B2

Working out. equation for fine £

Yy —Y2 _ gz —o co

—— =
Il"xz O—LHE-—

3=-21+3r2

12
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Question 5 continued

< ot P 1s wnen xy=c? and y=-2x+ 312 weet
g

<

1%': Suo { ink H:

E | x(-2x+¥(2)=c>

E:- -2x2 + @x{z =c2 — @
o

:

o | Lsa tangent of H, o differentiate H:
Q -2 _ CZ.I—‘

| 7=

=] = -—c2x2- =€C

S dx iz

/\E when at P, a4y _ 2

ol

I | = -cZ

L[

e —@

2=

SO

2w @ e @

=2

| 2x2 Balz = 22

e

1 2x -4{Z =0

| 2xX=4(2
x=2{2

oy =-2(202) +B2
Y =4z

2 P2z, 4iZ)

. DONOTWRITEINTHISAREA:

039 ﬁ:; k J
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Question 5 continued
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Question 5 continued
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Question 5 continued
(Total for Question 5 is 10 marks)
. TOTAL FOR FURTHER PURE MATHEMATICS 1 IS 40 MARKS )
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