* 0011294940503 *

L . -

1  Giventha in terms of ¢,
(i) tane. 3]
L By @fhﬁmms’ Theorem, ;
1 ' 2
NI - ©
N =
C
_ Ai=¢?
tan G = C
(ii) cosecé. [1]

= 1 = 3
cosec & = sin@ NT-C>
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2 F dth set of values of the constant k for

e y=x

Y = =x '+ (AKX + |

I

Yy = =X
e b (2) indo (1):

X 2y (akt)x t 1 = X
v +t AKx t]1=0

(ak)-4< ©

4k*- 4 < 0
* =) £ 0

(K-1)(k+1) < O
2 =1<k <1

4
» X ies entirely above the 3
which the curve y =x +(2k g+ D)x-+1 fies entirely ab t[]:4] :
(1) :
(2)
mq; = X% QKT DX -r l
y uﬁefy above the :
b~ 4ac < O il mg-x , thase is .
NO Intessecdion
i-e- No real roofl$
%
:
é
;
7
3
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. = d.y 2x —X
3 Giventhat y=4e”™+Be ™, and that a—-+4y =e¢~ —e , find the value of each of the constants
| X
A and B. (4]
(1)

Given y=Ae** + Be™*
% = 2Ae?* -Be™* —(2)

Qso, 3im that %c +4g s p*™. . g (3)
sub (1) and (&) indo (3) :

aAe _Be %+ 4Ae*¥+4Be % =™ - e
GAe** + 38e™* = e -e7*
Bd Lomp arigon v‘} w%ﬁmi
6A = | 2 3= -1
A=< 8=
4 = _ n—
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_ | surface area Acm?, is decreasing at g g

:ntslf:n::;b;ee E: zlsd:m;? Aisfne'llrt;gﬂl:t irlzhcshjiti:: :tl?:s;c:]?e S;alculate the rate of change of x wh[j; E
= | (. E

9 |
8 !

o A=ex’

dA z

s S g

& =122 g

g

| dA _ 40, :
Givren - - 48 um’/s 4
_ = o
Find : %’% when =10 um !
Missing : dA. - , dX N
3 it dt % |
-48 = 12(10) % :

dX - 48 = -0-4 emfs :

dt 120 / g

g

3

5

:

z

=

;

i

8

z

:

@

7

7

:

0

I_ﬂucn.ﬁsa MOE 2019 E 4047/01/0/NN9 _J g

(

Scanned by CamScanner

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN
DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN
DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN
DO NOT WRITE IN THIS MARGIN

DO NOT WRITE \N THIS MARGIN
DO NOT WRITE IN THIS MARGIN

* 0011294940507 *

UL D — -

S () Amanufacturer produces a disinfectant that destroys 21% of all known germs within one minute of use.
If NV is the number of germs present when the disinfectant is first used, and assuming germs continue to
be destroyed at the same rate, explain why the number of germs expected to be alive after » minutes is
given by (0.79)"N. 2]

wﬂmt=0m§ms,lw.mﬁu0§ ffm»o=N

adbr 1 min, numberaﬁ.}um=o.79/\l
a_b,tu o MU , numnbes vﬁg,umaa =0'?9(0‘?9N)

=0.-79*N

I

L]

‘ o , humber m~
e - "ﬁ?’wt = 0.39"N

(i) The manufacturer decides to advertise by stating that the disinfectant destroys x % of all known germs
within 20 minutes of use. Calculate, to 2 significant figures, the value of x. 2]

“ﬁt” 20 ming , number aﬁpgﬂfm/j = 099N

N - 039”/\4 X 100/ = X 7
/)((1'0-?92“) X 100 =X

)t/

X =99.104
= 927 ( corect 1o L S-F-)

(iii) Given that the number of germs expected to be alive after » minutes can be expressed as Ne*”, find the
value of the constant . 2]

Nef™ = 0.99™" N

. 0?9’1 - ekn
In 0-39™ =(kn) lh €

/?f/n 0.-19 ""'/ﬁ,/(
K=In0%9
= -0.236
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R AR S g
“ :
Y 2
L o
% ?
2
0
E v
5
e
S
| 0
P r
Z
: ; ole. centre O. Triangle POR is an isosceles triangle with E
In the diagram, PQ is the diameter of a circle, : > e ot T mects PRat 5.

PQ = PR. The line QR intersects the circle at 7. The tangent to the ¢

5]
(i) Show that angle 7SR = 90°.

sine P8 isiémwﬂfaﬁwwaéﬁ’w:qoném ;
(ﬁf@g-w :
sbmi- cirthe ) :
Lt £ PQR= 0, %
then Z PR& =@ (is0s- A becawdre PQ=PR)

/STP= <L PQR = O (ait-seg- H\.wrem)
/ 3TR= 180°-90°-0 = 90°- 0 (4s on a str. Jure)

/TSR = 180°- £8TR — £ PRQA :a
= 180°-(90°-08)— © E
= 90° (sum of £s in A = 180°)

N THIS MARGIN

(i) Explain why the circle passing through the points S, R and T has its centre at the midpoint of 7R. 2]
A SRT is a riﬂt- Mﬂ&.ﬁl A)
hance TR is + i amdur a-z, the (?;W‘T thA
carde Passnzf fkmagh SR and T In" §emd - )
lﬁulﬁ is the odi amelar oﬁ, +he cjrcj_.,,
the cenlie of TR is#quRaj.fL eirels .
uUL'LES & MOE 2019 «?i 4047/01/0/N/19 _J
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7 () Write doy implify the first three terms in the expansion, in ascending powers

" r( ) 3]
(2-%)¢ = & +(6)02'°'(")+ (zm S

-G4—Q4x+7x o

8
(ii) In the expansion of (4+kx+x )( 5—) , the sum of the coefficients of x and x* is zero.
Find the value of the constant k. (4]

(4+ kx +x*) (2-%)f
= (4 +kx +22)(64-H4X T F X0+ )

coeﬁ- oﬁ X = 4(—-..24) + 64 CK)

-96+ 64K
cpgﬁ 0-5 x*=4(4) tk(Ca4) t 64
=39 - 24K
Given =96+ 64K + #9-24K =0
40K = |+
17
K= 40
uUCLES & MOE 2019 ﬂ 4047/01/0/N/19 [Turn meI
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The equation of acurve is y = 1—+ 2‘ +5
(i) Find :;J :: 3)
%_ 4 @) = QE+E)D)
' (X-2)3
=1+ 2%-4-2x-5
(Xx-2)>
= 1 1
(x-2)*
g - _9)-3 = |18
= 18 (x-2) e
(i) Find the x-coordinate of each of the stationary points of the curve. 3]
Let %4 =0
B wh
1 (X=2)
1 =
(x-2)
(x-2)* =
x-2 =%J
p A 2
xX= -1 or §

I © UCLES & MOE 2019 404701/O/N/I9 _J
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(iii) Find the nature of each stationary point. 2]
-2
<0
(Max’fmwu Pw-n.t )

Yy = _18 = 18 ' 7 0
When = 9, # (5-2)%  af 3
{ ) ( M inimum meu‘:)

_— Y . 128 W18
When % = -1, 5%“(-1-2)3":3?
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LT — 913
9 E "
}" > i
=k
s 2
S 8
A(0,2) 8 8
% " z z
o 9
(0,-2) B c (4:-2) ; %
: £
- u w
The diagram shows a kite ABCD in which AB = BC and AD = = DC. The points A4(0,2) and B lie on the y-axis. g %
The diagonals AC and BD intersect at the point P on the x-axis. ; -
Given that the length of 4B is 4 units, g é
a O

(i) explain why BC is parallel to the x-axis, [2]

: A = -2

§ the dength of 4B is 4 wido , L (0,-2)
§ &
Since 0 is the rm*clpom.t afl AD, % g
and Pis the n«ijaini' %AC; z E
g g
Wfipﬂﬁ\t T}Lw’\m P OP // BC ;g- lé
>
ie- BC is poralled to the x-axis. e
zZ =
5 3
§ 3
z,Z
o'
-
5
z Z
g 3

(i) find the coordinates of C. [1]

- AB=BC = 4 undo
2(41"'2)
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n further that the area of the kite is 28 units2,

(ili) find the coordinates of D.

Pis rrudfmmto-ﬁ, AC = (0+4, o

= (&, 0)

Let D=(a, b)
WMBIJ = ?wmaamt 8D

- =0 - b-(Ca)
0- a-0
{ = bt o
aA

A =bt (1)

fg:‘ncemaob'lkiﬁ= 28 wulo?
110 0 4 a O

ol

2-2 -2 b a| =8
(46 i-am) - (-8 -Qa)\ =56
|4b t 4a 1 8| =56

|bta +2| = 14 (2)

Sub (1) into (2) :
bt bta ta|=14
abt4 = 14
ab= —4 t14
:b=5 or -9
Ue(j')
W}Lm b=5 y =%
=~ D= (%5)
l_“”fl-ﬁ-"-‘- & MOE 2019 ﬁ 4047/01/0/N/19
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10 (a) Find the values of x and y which satisfy the equations

3,1'1"_}' = Jm

14

© UCLES & MOE 2019 4047/01/0/N/19
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(b) Acircular cylinder of volume (37 — 6) 71 cm? has a height of (2 + v7) cm and a radius of rcm. Without
using a calculator, obtain an expression for 2 in the form (a+ bV7), where a and b are integers. [4]

DO NOT WRITE IN THIS MARGIN
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(33 —-6)}(=;(r’(“ﬁ)
2 — 3ﬁ—6
2 +NF on r =72

g% = 3/F-6 J3-2
: | YA Ft+2 [3-2
: | = 3(F)-6l]3 -6]3 +12
e | ¥ -4
¥ | = 33-12J%
3 (3 3

= 11 -4JF
{
¥
|
2 |8

- ESean. e . as sl . el

il i
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11 A dot on a computer screen moves in a straight line so that, ¢ seconds after leaving a fixed point O, its
displacement, scm, from O is modelled by s = * —6¢° + 91,

(i) Find the values of 7 at which the dot is instantaneously at rest. 3]
§=t’-6t' +9t
V={JES = 3ttt 79
let 3t°-12¢ +9=0
'~ #¢ +3=0
(t=-3)(t-1)=0 :
t:’S or 35 E
%
E
2
(ii) Find the acceleration of the dot when it first comes to instantaneous rest. 2] "
a= 45=6t -12 |
0
when =15 , a= 6-12 = =6cm/s’ :
%'
g °
8
:
T
¢ S
0 2
4047/01/O/N/19 _J g S
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17

|
| i (iii) Expluin_ clearly why the total distance travelled by the dot in the interval 1 = 0 to 1 = 4 is not obtained
| § by finding the value of s when 7 = 4. 2]

: . >1=45
$ t=3s

;

8 _&——_}tjls__

7
: 0 3
" - 2

§ By substitutiy t=ts into 5=t~ 6 +9t,
T

: we obfained the Jise/a.c.wumt the oot from O
: nol #\&AJM‘}M& Frowelled i f}u‘é—uat 4 .rec.{:aba }

g total

(iv) Find the total distance travelled by the dot in the interval /=0 to 7= 4. [3]

when t=1s ,8=1-61t7 =4 cm.
when £ =36 ;$=3s'6(31)+?(3)=0m.

WA DT T o 6(4°)+1(4) = 4 em .
Totad ditance = 4+ 4+ 4 = 12 aum .

- 047/01/O/N/19 o I
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It is given that f(x) =2sin2x and g(\)—‘icuq(;) 1. E:? |24
=
(i) State the least and greatest values of f(x). [1] ; Gz'i
o i g
f(x) least = ol S é
g 2

(ii) State the least and greatest values of g (x). 2]

3(15)150,,15 4

§O)grtat 22

DO NOT WRITE IN THIS MARGIN
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< 2
O O
C x
i - o § g
(iii) State the period of f(x). 2 2
=
0 z
80— = 180°
p— : &
=
2 2

Q
5 8

(iv) State the period of g(x). [1]

o 0 z Z
360 — 7’20 ¢ o
@) :
2 A~
FE
2 z
2
2
2 2
8 8
z 2
0

X
£ 3
0 0
EE
z 2
"
¢ g
=
2 2
l © UCLES & MOE 2019 ﬁ 147TRNONND I 8 8
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(v) Sketch, on the same axes, the graphs of v = f(x)and y = g(x) for 0° < x 360" (4]
2 3
/ ‘
' s
Y= i
q (x)
(vi) State the number of solutions of the equation 2sin2x+1 = 3cos (%) for 0° < x < 360" [1]

From the number aﬁ indersecion) shown.

6\1}0%) f}LU'e oot

EUCLES & MOE 2019 %
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