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1  The expression 7cos6-+4sin@ is defined for 0 < € < 7 radians.

(i) Using Rcos(@—q), where:R>Oi;and0<a<%,solvethe equation 7cos@+4sin6 = 6. [4]

Reos @wsa + Rsin@sina, = FeosO® +4sinf
E Rosa = F —

Rsina = 4 —
z @ c toana = =
o Tox L
% a =tan™ F = 051915
: R=N32 + 42 =65
5 Feos © +4sinf =6
§ 65 cos (8-0-51715) = 6

-0-519I5 )=
cos (6-0-51915) =
. @-0-5/9/5 = 073145 or 5.55IF
2 . 8= 125 or 6 0% (Rej)
= (ii) State the largest and smallest values of 80— (7 c0s@+4sin6)% and find the corresponding values
; of 6. [4]
> 2
: 80 - (2cos +4 sin®)* = 80 - 65[cos (0~ 0-51915)]
z Max. 80~ 65 [cos (6~ 0.51915)]" = 80
g when 9—0-5I‘HS=-}
7 6= 20899
- = 209 rad-
: Min. 80 -65 [cos(6-0-51915)]* = 15 __
3 when 6= 0-51915= 0
@ = 0519 rad.
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2 (a) Solvethe
=227, —(1)
= 3x+20.

Sub @ info (1) :

3x+20= 2% - ¥
22*-3x-a¥ =0
(22-1)x + 3)=0

@ [3]

“::‘-::

: X= '3‘ or =3
When x= 3 , Y= 36(4%)* 20
Bl
When x= -3, y=1I
(b) Find the greatest value of the integer a for which ax®+5x—2 is negative for all x. [3]
;irsfla , a< 0.
> X

/ N\

.rooond{y, the curvre doeant truch the x-axis,

1re- no read ro0ts.
Hexw, b*-4ac <0
5 -44(-2)<o0
8a <-a5s
a < A_

g et Yoke o wyrges
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(¢) Find the values of the constant ¢ for which the line y=4x+c is a tangent to the curve
X e
y=x2+c..\‘+ :1—1 [3]

let 2*+cx + 3 = 4x +¢C
4235 +4cx +21 =16 t4C
4%* + (4c-16)x + (21-4¢c)=0

b’~-4ac=0
(4c-16)*-4(4)(21-4¢c) =0
16¢>-128C + 256 — 336 + 64C = (
l6c*-64c - 80=0
¢*-4¢c-5=0

(c -5)(c+1)=0
s c==l or §
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3 (i) By considering the ger binomial expansion of (~3—2 +x) , explain why every term is
& [3]

(8) 3g-r(x )3-1‘ r
8)33 r_,=l6+2r+r

- (2)3 3-rx-16 +3r

ﬁvf a term to be inchpe/\c(.u\t)

-l6 t3r =0
3ar = 16 .
= 1:35 ( nt o ,wsiﬁrc infefu) )

Heace every term in the expansion s depandent
on Xx.

. 8
(ii) Find the term independent of x in the expansion of (;3—2 + x) (5—2x). [3]

Let =1613r = -|
ar = |5
r=5

. =(8) 285 -
% iy (5)3 71
=56 -3F x~!
=152 2"
Hence iniqx.mchJ term in tha

expansion = 52 X (-2)
= -3024
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The diagram shows a circle passing through the points 4, B and C. The straight line SAT is a tangent to the
circle. The points D and E lie on 4B and AC respectively and are such that BCED is a cyclic quadrilateral.
Prove that DE is parallel to ST. [5]
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5 (a) Represent the sg)fiution setof 15(1+2x) >x(19—2x) onanumber line. [4]

15(1+ 2x) 2 x (19-22)
5 +30x 2 192 -2%2

27% + 30X -19% +15 20
22+ 1X +15 720
(22+5)(x + 3) 2 0

£ & @ 7
l | \
I ! 7

-.3 ..._§_

Z

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.

| i UCLES & MOE 2020 % 4047/02/0/N/20 I



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

IR

(b) (i) Clearly label]mg each graph, sketch, on the same axes, the graphs of y = 3x3 and y= é
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for x > 0. 3 [2]
= x“
A3 L

y=37€

N/

(ii) Show that the x-coordinate of the point of intersection of your graphs satisfies the equation

0__1
=1 [2]

i _ |
LBT ax: = 3x3
1 l

_tlf
1)\3

%)
329

Hence, the x- coordinale of the point of

intersection of both graphs sq’nsﬁw
|

0 = —_
A7 =309

10
3

10
3

X
X
x"
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The table shows, to 3 Bignificant figures, the population, P, in millions, of a country on January lst at
intervals of five years from 1995 to 2015. The variable x is measured in units of 5 years,

Year 1995 2000 2005 2010 2015
X 0 1 2 3 4
P 3.32 3.75 4.24 4.80 5.43
In P 1120 | 1-32 | 1-44 | 1-5F]| 1-69

(i) On the grid below plot InP against x and draw a straight line graph.

(2]
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