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1. ALGEBRA
Quadratic Equation
For the equation ax® + bx + ¢ =0,
—b++/b>—dac
I prm—
2a
Binomial expansion
] . 1| [ ;[
(H'i'b)":ﬂn'k ﬂ’” lb'l‘ ﬂ" .,bl_l__l_ H” Jb:_l_
| 1 p r
. _ L p n| n! _wn—1})...(0—r+1)
where # 1s a positive integer an W o o A
2. TRIGONOMETRY
ldentities
sin“4 + cos*4 =1
sec’A=1+tan*4
cosec’4d =1+ cot’ 4
sin(4 + B)=smAcosB + cosAsinB
cos(A £ B)=cosAcosB + sin4sinB
_ tanA X tanB
tan(4 + B) = ] FtanAtanB
sin24 = 2sinAcosA
c0s24 =cos’A —-sinA=2cos°’A—1=1-2sin"4
2tan A4
tan24 = 5
an | —tan"A4
Formulae for AABC
a b c

sind sinB sinC

a*=b*+ ¢? - 2bccos A

_ 1,
&—ZbcsmA
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1 Express '
P X +4dx

in partial fractions. [6]

Stepl: Note +hat thia is an inproper frachrn.
2
+4x A%+ 0x* + 0x - 8
-2t 38x)
-8% - 8

Otepl: 2x°-8 _ 7. 8x18
X’+4x 1(x*+4)

x(APt4) A | A*+4
= A(A*+4)+x(8x+C)
2(x°+4)
Compaﬁna 8x+8 = A(x*+4) + x(Bx+C)

Subx=0: & = 4A
~A=2

HCM.Q, x3+4x= 2‘[%”' xfg]

I
&
I
Rl
j
S
+ |

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

© UCLES & MOE 2019 4049/02/SP/21 |Turn over



2

4

(a) Variables x and y are related by the equation yx" =k, where n and k are constants. Explain clearly how
n and k can be calculated when a graph of gy against lgx 1s drawn. [3]

When Ly ) is plotted apaiat LK . the it ol the otrai
ym ,«l.ZﬂaJ {.ﬁ h%@tjﬁfu s gredit of i

T’\ty-ihtur.qvt can Q_B,uﬁdi-l 7o _.% K .

(b) The time for a complete oscillation, ¢ seconds, of a pendulum of length /m is proportional to v/ 7 . In an
experiment with pendulums of different lengths, the following table was obtained.

engthar 0.2 0.4 0.6 1.0

pendulum, /m

e Oie 0.90 1.27 1.55 2.02

oscillation, 7 sec
(i) On the grid on page 5, draw a straight line graph to illustrate this data. [2]
(ii) Use your graph to estimate the time of one oscillation for a pendulum of length 0.8 m. [2]

O Nl ot @ When £=0-8 m,
B Ng =0894
NL = Kt B s B
Plot NT aainst t . Jop L2180

[t 1s known that the correct formula connecting fand /is = 211:\/% , Where g 1s the acceleration due

to gravity.

(iii) Use your graph to estimate the value for g. [3]

fmm ﬁmf’)’a enl = 0-48148

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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The diagram shows part of the curve y=2x— Q , which intersects the x-axis at P. The tangent to the curve

<
at P meets the ine x=4 at Q.

(a) Find the equation of the line PQ. [5]

Lt -2 =

213-16=°
x’= 8
X =2

-'-'-'(2)0)

=21-161'2
%-':21-327(_
When x = z,% 2+ 32 =6
3malfu.ni' oﬂetvw PR =

E%‘f&@ ,_. i ne P&

0=6(%x-2)
J- y = 6xX— 12

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Find the area of the shaded region bounded by the tangent PQ, the curve and the line x=4 .

When x= 4, y= 6(4)-12
= 12
Q= (4,12)

[5]

4 _
Shaded Ared = area off [\ = [, A=1627* dx
=(#Xxz2x12) = [ 2*- '?_";j;_
=12~ [x* + £]3
=12-[(6+4)-(4+8)]
=12 -8
= 4 wits?

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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4 (a) A curve hasequation y= % + k and a line has equation 2x + 3y =k, where k 1s a constant. Find the

set of values of & for which the curve and the line do not intersect and represent this set on a number
line. [5]

222+t6 + QRkx =0
2x*+ekx+ 6 =0
b3-4ac <0
(Qk)*-4(2)(6) < 0
4k* -48 <0
K= 12<0

K:=-Jd12°<0
(K=V\12)(K+J12) < 0
(K=2J3)(K+2J3) < 0

. =23 <K £ aJ3

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) The curve with equation y = ax” + bx + a , where a and b are constants, lies completely below the
X-axis.

(i) Write down the conditions which must apply to a and b. [3]

® ‘Fir.sﬂy_L 1'716 urve %M ‘/'o ée A Maximwm G ve .
}IMQ ;y A< 0

.M , b~ 4()@)< 0

> X b*- 4a* <0
(b-2a)(bt 24 )< 0
s 24< b <24

(ii) Give an example of possible values for @ and b which satisfy the conditions in part (i). [2]

=-l, b= |

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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.5 S b
S (a) Express x+3 I the form a + 7%+ 3

|
27£+3)2x

- (2x + 3)
-J

s 2X - | - 3
2XT3 22t 3

where a and b are constants, and hence find fzxz_f_ 3 dx.

[4]

3
Hence, 7“_3 dx = f: ~ 2473 dx

= x-2h(2xt3) tC

d
(b) Giventhat y=xIn(2x+ 3), find an expression for gy [3]

y: X In (211’3)
= x- 4 + Ih(2%+3)

d AX+3
= 22 4 |p(22t3)
2X+ 3

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(¢) Using the results from parts (a) and (b), find JIn(2x + 3)dx . [3]

[ In(22+3) dx

- 3K - 2X
=)otz T W(X+3) — 2557 X

=xh(2x+3) - X t+ Zln(2x+3) + C
= (x+-%)|n(2'x‘|’3) - T

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

The diagram shows the path taken by a lady hiker. She walks 8km in a straight line from a point 4 to a
point B. The path 4B 1s inclined at an acute angle 6° to a straight road AD. Having reached B, she turns
through 90° and walks 5km to a point C, finding herself xkm from the road.

(a) Show that x=8sinf/ - 5cosd. [3]
LABX =180 90°- © = 90°- ©

ZcBY= 90°- £LABX
= 90°-(90°-0)= 6

w59=—35Y SinB = _&BX
. BY=5¢c0s0O 2 BX=8sn6

x=BX- BY = 8sin6-5cs® (shown).

(b) Express 8sinf/—5cosf inthe form Rsin(6—a),where R>0 and 0° << a<<90°. (4]

R=4 8% +5° =489

o = taa™ 3§ = 32.0°
-~ §8mB-5wsl = m sin(6-32-0°)

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(¢) Giventhat x =2, find the value of 6. [2]

=89 sin( 6~ 320)
- 32:0°= sin™’

3

0 =44.2°

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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7  The equation of a curveis y=e" *.

. . dy Yy
(a) Find expressions for 5 and L [5]

% = X 4. (22-4)

4y o ot 4%, (9) + (1x-4)e* - (x-4)
K e [14 (22-9)°]

= pX-4% (4x*- 16X +18)

= 2eX-4% (2x°- 8x + )

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Find the exact value of the coordinates of the stationary point. (4]

It % =0
cxi4x . (22-4) =0

sine eX-4X >0, 2x=4
X=2

(¢) Find the nature of the stationary point. [2]

o
(2J 34) IS a Mmintimuwm Poir\t-

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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8  The points P and O both lie on a circle and have coordinates (—2, 7) and (6, 1) respectively. The centre of the
circle lies on the line y = x + 4.

(a) Find the equation of the perpendicular bisector of PQ. [5]
(2,%) P
j 3=Z++
TR~k PR={45, 551
- (Z )4)
WWPQ: I=F = =6 = -3
¢ +2 8 4

ampeaab?u‘tw b:udbr = —

qufdzm of BuEm-bqur bisector rﬁ PQ:

y-4=5(x-2)

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Find the equation of the circle. [5]
3:7[1’4 4@ m,abusvﬁdfd@
33=4-x1‘4 4@ :Lugfho CP
: =N(8+2)*+ (12-%)

= 4:25
= 546 wudo -

sX = ezu&t(:anfﬁ:c,imh-*

When x=8 , y= 8+4 _ g3 B 2 = )
3_,:_,2 (x-8)*+(y-12) 25
C = (8,12)
The point R 1s such that PR is a diameter of the circle.
(¢) Find the coordinates of R. [2]
-2,+
| Let R be (a, b):
= [-2ta #+b
o\ (812) (8,19 = (33, ~57
. = F+b
8 = zza 12 2
R 6= —-21tTQA 24=3%+b
a=18 b = I¥

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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9 (a) Use the substitution u#=2" to solve the equation 2* —2*"*=35, [4]

u*-4u-5=0
(uti1)(u-=-5)=0
u=-l or u=95

2% =-| 2% =
(No Solution) xIn2=1In5
X = Ind
In 2
< 2:32
(b) The equation log,x + log,x =log,25 has the solution x=2*. Find the value of k. 4]

/eOsz - 52‘
/eogzx T Logz 3 l‘-’js

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(¢) Show that the equation log,(4x — 11) —log,(x —3) =1 has no real solutions. [4]

A
&N
!
b

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