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1. ALGEBRA
Quadratic Equation
For the equation ax® + bx + ¢ =0,
 —bE VB —dac
v =
2a
Binomial expansion
nl ,_ nl o nl| o,
(a+b)Y’'=ad"+| |a" b+, a" b+ ...+| |a" B+
1 2 ¥
" _ _— . n| ! Cam—1)..(n—rt+1)
where 72 1s a positive integer and | | G 3

2. TRIGONOMETRY
Identities

sin®4 + cos’4 =1
sec’4d =1 +tan‘4
cosec’4 = 1+ cot’ 4
sin(4 + B) =sind cosB + cos4dsinB
cos(4d + B)=cosdcosB + sind sinB

tand + tan B
1 FtanAtan B

sin24d = 2sind cos.4

tan(4 + B) =

cos24 =cos’4d —sin‘d =2cos’d —-1=1-2sin*4

2tan A
1 —tan“4

tan 24 =

Formulae for AdBC

a _ b _ ¢
simd smbB smnC
a’l=b*+ ¢ —2bccos 4

A= % besinA

© UCLES & MOE 2019 4049/01/5P/21
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1  The line §+% = 1, where a and 4 are positive constants, intersects the x-axis at § and the y-axis at 7.

Given that the gradient of ST 18 —% and that the distance S7 = m , find the value of @ and of 4. 5]
y _-% J
(8" S |
b a
=<by+ b T
J = g%

Since ru&-b\t‘-' 5 g
b =1
a 9
a =3b —Q@
Tofind T: let X=0,
-
o T=(0)b)
To find S : .b.t3=0,
x

b* = 4
b = 2 (since b>0)

Since a=3b,
a=6

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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2 Theequationofacurveis y=3—4sinZx.

(a) State the mimmum and maximum values of y. 2]

(b) Sketch the graph of y =3 —4sin2x for 0° g x  360°. 3]

(@) -1 £sin2x € 1

£-4sin2x £4
$3€£3-45iN2X £ 4+ 3
-1 €£3-4s5in2X £ ¥

“mw/ min- 3 =<1 and
maxy = ¥

o =4
-4

36(°

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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£
%) . Give the terms in their

simplest form. 3]

(2-%)% = 26+ 6(Z°)(F) + 52A)(F) +--

3 (a) Find the first 3 terms in the expansion, in ascending powers of x, of (2 —

6 2
(b) Hence find the term independent of x 1n the expansion of (2 = %) (% < x) : 3]

N
1. %6+2%

(2-%)%2 -%)" = (64 -482+152°---) 5a

Heawe, indep andent term = (64x-6) +(15% 9)
= =241

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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v+ 67

4  The function f 1s defined by f{x) = x>0,

(a) Explain, wath working, whether f 1s an 1ncreasing or a decreasing function. [4]

(x*+ 6 )(2x) — (x*-4)(2X)
Fl=""Grrerr
— 223+12% - 2%° + 8X
—wrer
= 20X
(x> +6)*
When x 20, 20720 and (X*+6)* >0,
heve £(X) 70 when £ 20 .

4 f Is on ‘incneasing ﬂd’im when X 70 .

(b) A pomnt F moves along the curve y = f(x) 1n such a way that the y-coordinate of P 1s increasing at a
rate of 0.05 umits per second. Find the rate of increase of the x-coordinate of # when x = 2. 2]

Given: #é: 0-05 unifs /s
Find - %whm x=12.

=dy dx
'ﬂ' X dt
0-05 = 20(2) _ dX
(2°+6)* dt

k. %"f= 0-125 uni#{s

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




7

5  On a certain date, 160 cases of influenza were recorded 1n a city. This number increased with time and after
t days the number of recorded cases was N. Itis believed that N can be modelled by the formula N = 160e”.
The number of cases recorded after 5 days was 245.

(a) Estimate the number of cases recorded after 7 days. [4]

N=160 ¢~
3,ju~m N= 245 whent =5 Jads,

245 =160 e 5K

5K . 49
C = 32

5K = In %}_
K=%§hh3d or 0085217

Hencg, N = 160 eFhiDt
when t=+, N=290.53
= 291

Influenza 1s declared an epidemic when the number of cases reaches 400.

(b) Estimate after how many days influenza 1s declared an epidemuc. [2]

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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dE
6 Foraparticular curve E{' =3 cosx — 4 sin 2x . The curve passes through the point P(%, 9) and the gradient
[6]

of the curve at P 1s 5. Find the equation of the curve.

b
= 3cosx ~ 4sin 2%
g2

-ﬂ-=f3wsx-4smix dx
= 3sinx + 4&0221 +C

= 3sSinXx + 2co52x +C

Given ﬂ%=5whm x='¥:
2 5=23sin¥F + 208N+ 0

§=3-2%C
c =4
Hence %=3sinx+e2ws2x+ 4
Integrate bo ' T

Y =[3sinX +2cos 2% + 4 dx
= -3 WsX fg_s%i& +4x + D
= -3C0sX+ sinax+ 4x+ D
Given x=-'5- ,y= 1
9=-30s¥F +siny+ 2L + D
9= 2w +D
D=1q-27

Hence, y=-3cosx + sin2x +4xt+ T-27

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(a) Express each of 2x°—4x+5 and —x°—4x—2 in the form a(x + &) + ¢, where a, b and c are
[4]

7
constants.

-4x+5 =202+ &)
= 2[(x-)*-1*+2]
= 2(x-1)* + 3
-x*-4x-2 = - (x*+4x +2)
= -[(x+2)*-2"+2]
= -(xt+2)*+2

(b) Use your answers from part (a) to explain why the curves with equations y =2x° —4x + 5 and
3]

y=—x —4x—2 will not intersect.

( 3=2%2-4Z‘l'5

k

S

3

RauA VR
-2

5:-—1‘-41-2

y=2AL4X45 IS a munum wwve with Y ma - =3,
whide y= ~X*=4%-2 is a maxinum tave widh max- = 2 .
Heawe, the 2 cwvao will nwof not int eracl a0 chown

above -
The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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8 Without using a calculator,

V3-1

a) show that cos75° = .
(a) 2

2]

o s 45° - 8in30°sin 45°

08 ¥5° = ¢c9s(30°+45°) = ¢os oy
= 2.4 @ c 17

[5]

(b) express sec*75° inthe form «+ b4/3 , where a and b are integers.

j
cos'+5°

sec #5°

“f

"
EJW
1.

23+
= 8

4-N3
= _8 _4+2]3

4-2y3 4+2)3
= 32+ 16J3

16 — 12
= 8+4V3

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

P O

Vi

C

A R
H ” 16=X .
The diagram shows a triangular plot of ground, 48C, in which 4B = 12m, A4C = 16 m and angle B4C = 90°.

A gardener considers using a rectangular part, 4APQRK, of the tnangle, where P, O and R lie on 45, BC and
AC respectively, for growing vegetables.

3x

(a) Given that the length of 4R 1s xm and the length of 47 1s ym, show that y =12 — 7z 3]
similar As: RC = 8R
AC BA
16X = Y
16 12

192 ~12% =16Y
y=12 - X

(b) Given that x can vary, find the largest possible area of the vegetable plot. [4]

A= yx = (12-F%)x = 2z - #2*

Using First dervolive test,
A is max- when x =8 m .

Hence, A max- = 12(8)- #(8%)

= 48m?.

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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10 The expression 2x° —x° +ax +b , where a and & are constants, has a factor of x — 2 and leaves a remainder
of 12 when divided by x + 2.

(a) Find the value of @ and of 5. [4]

let £#(X)= 22°-2*+ax +b
£(2)= 16 ~4+2a+b=0

b= -aa~-1d —Q)
Ff(2) = -16-4-aa + b =12

b= dat3a—@)

< =dd=ld = 24 T+ 3
44 = ~44
a=-ll and b6=10

(b) Using these values of @ and 4, solve the equation 2x’'—x* +tax+56=0. [4]

2ax:+3x -5
A= )ar’-x’- X+ 10
-(Qx>-4x%)
3x>=lx+ 10
-(3x*-6%)
-5 +10
~(-5x +10)
0

o F(X) = (x-2)(2x+ 3x - 5)
= (x-a)@x+5)x - 1)

When #(x) =0 , 2="2,1 or 2

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

In the diagram, 4, B, C, D and £ lie on a circle such that 48 = BC and BA4 1s parallel to CE. The tangent to
the circle at 4 meets CE produced at 7" Angle 74F = 6.

(a) Show that C4 bisects angle BCE. 3]

LACE =L TAE = B('fan?mt-dorl theorem)
LBAC=LACE= 0 (BAJCE, ait- Ls)
LBAC=ZBCA= 6 (AB=BC, isos- As)

Sing £ BCA = LACE=§ ,
cA biseds L BCE ( shown) .

(b) Show that angle CDE = 36. 5]

LSAD=LEBCA=18 (+M3,,J-Jw,¢ theorem.)

- L CAE= 180"~ £LSAB - LBAC -LTAE
= 180°- 30 (Zs on a sir. bae)

L CDE = 180°— L CAE
=180° - (180°- 36
= 30 (ofp- Ls In a tﬂcbc 1&46«" ore
su,ophmmtaw).

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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[4]

12 (a) Provetheidentity (cosecx— cotx)(secx + 1) = tanx.

= A L WOsY
L ( Smx .smx ) (cosx t oS X
= (1=-cosx)( 1+ cosx)

SINX COSX
= |—(0s*X
SINALWS X
= SinFX
X s X
= +anx
RHS

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b) Hence solve the equation (cosecx —cotx)(secx + 1) =4cotx for 0° <x < 180°. 13]

tanx = 4 ot x
tan*x = 4
fan X = £ 2

Ba.s:c i“' Jor x = 63-435°
X in

ol gusranto .

Huite X = €63-4° or 116-6° gince 0'¢x<180°

(¢) Show that there are no solutions to the equation (cosecx — cotx)(secx + 1) = tan Zx
for 0°<x<180°. |2 ]

tanx = tan2X
fanx = dLtanx
I=tan*X
-tan*X + taax = Atan X = 0
tan*x + tanx = 0

tonx (1 + ten*x) =0
tanx =0 or ton*x= -|

. - @ (N Soluﬁow
BGSIC MJJ: j" X = 0 q; -’-N,ax ?'0)

Bul ¢ince 0°< x < 180°,
fhere 08 70 $oldions ﬁvr x -

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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13 Inarace, a cyclist passes a point 4 at the top of a hill with a speed of 5m/s. He then increases his speed and
passes the finishing post B, 10 seconds later, with a speed of 20m/s. Between 4 to B, his velocity, vim/s, 1s
given by v=0.1#*+ pt + ¢ , where ¢ is the time in seconds from passing 4, and p and ¢ are constants.

(a) Showthat ¢ =35 and find the value of p. 13]
ﬁ;m Ve 0"tz+ pt T %
when £ = 06/ D™ #

When £ =105, 20=0100)*+ p(10)+ 5
0p= 5§
p=7
Hence, v=0-1t*+0.5¢ + 5

(b) Find the acceleration of the cyclist when his speed 1s 11.6m/s. [4]

o= =02t +05

When v=1li-6 mfs, 11-6=0I1t°+05¢ +5
0-1t* +0-5¢ - 6-6 =

t==)l or 65
CRej) —=

When t=6s, a= 0-2(6) +0-§
= |_:’. m/sz

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(¢) Find the distance 45. 13]

s=Jv dt
=foit*+o-5t +5 db

= 0'”53 + &8 4+ 5t 1

t3+:l-t‘+5t t ¢
Wheq t=Os, §=0
2 C=0
= s=3t’t#t’+5¢

When £=10s, §=3p (:o)3 +400)*+ 5(10)
= 108 %

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