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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a 2B pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid/tape.

Answer all questions.

Write your answers in the spaces provided on the question paper.

All the diagrams in this paper are not drawn to scale.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not
exact, give the answer to three significant figures. Give answers in degrees to one
decimal place.

Forz, use either your calculator value or 3.142, unless the question requires the
answer in terms of .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part
question.
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BP~65
Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c=0,

_ —bt+b* —4ac

2a

X

Binomial Theorem

(
(@+b) =a"+ f a""lb+[;]a"'2b2+...+[n]a”"’b’+...+b”,
r

: T n ! =1)...(n—
where 7 is a positive integer and R — b 1 e sl
r) (n=r)r! r
2. TRIGONOMETRY

Identities
sin’ A+cos’ 4=1.
sec’ A=1+tan” A.
cosec’A=1+cot’ 4
sin(A4+ B) =sin Acos B £ cos Asin B
cos(A+ B) =cos Acos B +sin Asin B
tan A+ tan B
1¥tan Atan B
sin2A4 = 2sin Acos A
cos2A4 =cos? A—sin® A=2cos? A—1=1-2sin’ 4
2tan A
1-tan® 4

tan(A4 + B) =

tan2A4 =

Formulae for AABC
a b o

sind sinB ~sinC’
a’ =b*+c¢* —2bccos A.

A= -l-bcsin A.
2

(351
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[4]
1 Given i 3x—1, find the exact value of 18*.
Bendemeer Secondary School 3
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X +x+3 . ; :
2 Express ———— in partial fractions. [6]
x (x+1)
Bendemeer Secondary School 4
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3 James deposited $540 000 in a bank at the beginning of 1980 and the bank gave a
compound interest of 1.6% per annum. After a period of ¢ years, the amount of money

that Peter has in the bank was given by 540 000 (1.016)".

(i) Calculate the amount of money James has at the beginning of 1992. [1]

(ii) Calculate the year that James would have a million dollars in his bank account. (4]
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4 (i) Prove the identity sin2x—tan xcos2x =tanx. [4]
(i) Hence, without using a calculator, find the value of tan (22.5°). [3]
Bendemeer Secondary School 6
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5 The expression ax® + bx? — 11x + 3 is exactly divisible by x* +2x—3.

(i) Showthata=3and b=>5. [4]

(ii) Factorise the expression ax® + bx? — 11x + 3 completely. (2]

Bendemeer Secondary School
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5 (iii) Hence, or otherwise, solve the equation [3]
a(x—1)3+b(x—1)*-11x+14=0

Bendemeer Secondary School 8
2021 End Of Year Examination/ 3E/ Additional Mathematics

PartnerinLearning

-



BP«72

6 The equation of a curve is given by y = 2x* — kx + k, where k is a constant.

(i) Find the smallest integer value of & for which the curve lies entirely above the [3]
X-axis.

(ii) When k =3, find the values of m, for which the line y — mx = 0 is tangent to the
curve. Give your answers in the form a + bv/6, where a and b are integers. (4]
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7 (a) Giventhatcos4 = -—% and tan B = — 15—2, where 4 and B are in the same quadrant.
Find, without using a calculator, the exact value of sin (4 — B). [3]
(b) Solve the equation 2sin x = cos(x — E) for0 < x < 2m. (4]
Bendemeer Secondary School 10
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; ) 12
8 (a) Find the term independent of x in the expansion of (x3 - —1-) ,

2x [3]
(b) (i) The first four terms in the expansion of (1-3x)" in ascending powers of x
are 1+ px + 25222 —1512:8.
Find the value of each of the constant » and p. [4]

Bendemeer Secondary School 11
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8 (b) (i) Hence find the coefficient of x° in the expansion (2—x)(1 ~3x)". (2]

Bendemeer Secondary School 12
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9 (a) Solve the equation logs(3x* +7) =1+ log z(x + 1). [5]
w12
(b) Solve Ze — T 5=0. [4]
Bendemeer Secondary School 13
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10 (a) Write down the principal value of sin™* (— %) in radians as a multiple of 7. (1]
(b) Solve the equation sin(2x — 50°) = —cos 60° for 0° < x < 360°. (3]
(c) Prove the identity o o = 2tanx. (3]

cosecx + 1 cosecx — 1

Bendemeer Secondary School 14
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11
vt
Q
P(-3, 6)
R(3,2)
V > .
S
In the rhombus PQRS, the points P and R are (—3, 6) and (3, 2) respectively.
The vertex Q of the rhombus lies on the line 3y — 7x -2 =0.
(i) Show that the x-coordinate of Q is 4. [4]

Bendemeer Secondary School 15
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(i) Find the equation of the perpendicular bisector of PQ. [3]

(iii) Find the coordinates of S. (2]

(iv) Find the area of the rhombus PORS. [2]
Bendemeer Secondary School 16
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12 Itis given that y = 2cos?x — sin’x.

: . 1
(i) By expressing y in the form of acos2x + b, show that a :—;- and b = 5 : 3]

(i) Sketch the graph of y = 2cos?x — sinx for 0 < x < 27 radian, showing

clearly the turning points and the intercepts with y = % 3]

Bendemeer Secondary School
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12 (iii) By drawing a suitable line on the same axes, state the number of solutions to the
equation 4mcos?x — 2msin®x = x — 2. [3]

End of paper
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NG 9(a) | x=0.193,-5.18 (rejected)

12
2 |x*+x+3__ 2 3 1 9(b) | 0.405
2(x+1) x x3 x+1

3() | $653 308.42 10() | _*

6
3(ii) | 2019 10(b) | 10°, 130°, 190°, 310°
4(i) | Proof 10(c) | proof
43G)) |[VZ -1 11(i) | proof
5(1) | Proof 11(ii) g —%x £ z{;l'
5G00) | (x—D(x+3)Bx-1) 11(iii) | S (-4,-2)
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6(i) | Smallest integer kis 1 12(i) | Proof
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3
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128
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You may use a 2B pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, giue or correction fluid/tape.
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Write your answers in the spaces provided on the question paper.

All the diagrams in this paper are not drawn to scale.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not
exact, give the answer to three significant figures. Give answers in degrees to one
decimal place.

Forz, use either your calculator value or 3.142, unless the question requires the
answer in terms of 7.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part
question.
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1 Given V8
IVEHEZ—."E

= 3*"1 find the exact value of 18".

(fi 2%
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% Express X +x+3 6]

x (x+1) In partial fractions. ‘

4t ) 500 4243

m
~ g2t ]
- 443
3 2
7(.’(7“") a A (Z+I7
At AP L ¢ )
x> (241) ~

(oMPOY c.@,.u«ra{, %

|z A+P )

2%
317 4% Q \
ety 2 + g I WJ
.fﬂ‘g[x“_l) E y A ;"‘{"L
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3 James deposited $540 000 in a bank at the beginning of 1980 and the bank gave a
compound interest of 1.6% per annum. After a period of 1 years, the amount of money
that Peter has in the bank was given by

540 000 (1.016)".

(i) Calculate the amount of money James has at the beginning of 1992. m

pwour meney = 540 000 (1 016"~
- 45330842 (p) ©
J

8}

(ii) Calculate the year that James would have a million dollar in his bank account. [4]

00p 000 = 540000 a-onb)“ )

b
% (1:016)
1000 000

k= 15 (W#WJ

jj (l-Olb)
= 38819 yeag

()

e wml gt W milgn I Hne Yoo

20!4 ")
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() Prove the identity sin2x—tanxcos2x =tanx.
: 2
IHS = 4n2% - oM (os 2% CMIJ i
wsx ,

2 9 shotws — (2 n) S i) cos?r
(s X C"g _ anp

gt o
=~ g CM)' M

|
T
=

\s

=
X

(i) Hence, without using a calculator, find the value of tan (2 131
() - fap25) ws 45 = fal25)
.__I?‘-—- ~ _‘EL— (‘]10’22-5) = ’rﬂﬂ%@o cmi)
B 2

°:J-5- X ﬁ-—-l

Ao 225 5 X 2 o)

2021 End Of Year Examination/ JE/ Additional Mathematics
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S The expression ax® + bx? — 11x + 3 is exactly divisible by x*+2x-3.

(i) Showthata=3andb=>5.
L4203 = (x-1)43)
atb -1 1220
= &

[',ubx:"g *27ﬁn+qb+33+3:_0
/ g@—b=“r-——~® [MD

O Aa=12 i)
_f_f_i_-—é j&&J

=5

——————
m——

qmbﬂ-"-l, CMD

(i) Factorise the expression ax? + bx? — 11x + 3 completely.
3 2
3¢t b -llxt3
3. = )

X3 j 3345 A2 omr) Db 243

Nomadc
no WA ‘\a showny

(4]

(2]

;5?(3‘%61‘ -9z = (z“+24~;)(;z-\7 Odﬂ

—

a* <2t
Sy = Gemen)

b

Golve [)mete]

Bendemeer Secondary School
202] End Of Year Examination/ 3E/ Additional Mathematics
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Sk
S (il) Hence, or otherwise, solve the equation e
a(x—1° +b(x—-1)*—-11x+14 =0

~ s % )
R eli) 2 :13_ cmi) vawoﬁ
(mi) — makig we ) &

a2 40 T
_____—-——-‘-',_____——-:——'d_-"-"_

Bendemeer Secondary School ) )
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6 The equation of a curve is givenby y= 2% — kx + k, where k is a constant.

(i)  Find the smallest integer value of k for which the curve lies entirely above the 3]
X-axis.

% b-4dc <0

(—t:)'f(‘})(z)[li) <0 )
K-8k <0 '
k(k-9)<0

\_J

o\ 8 Cmn)
D< k< 8 WJ
g smausy s vl 0 L

(ii) When k=3, find the values of m, for which the line y — mx = 0 is tangent to the
curve. Give your answers in the form a + bv/6, where a and b are integers. (4]

Y=m2 s}
o 223143 —

0

043 = M
W+ (.;.m)x% =0 'CMJ]
Tor -4a¢ =0 ! valws ek b ?fifﬁwd
(—3—m)”(4)(2)(3')’°30“9 -
(34m) =24
i’”;jf[",_% ), #)
o i tafs o <22l
k_/——/

————

{F (N A b, .
Bendemeer Secondary School » ) h e ,ﬁ_\. .
2021 End Of Year Examination/ 3E/ Additional Mathematics ﬂ(rl
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@ g dran
Given that cos 4 = —% and tan B = _iz, where A and B are in the same quadrant
1

3]

Find, without using a calculator, the exact value of sin (4 — B).

5h (A-B)
9}n Aos B cosfrchfb

'“IQ\B
Yo
- [—an 5) )

)]

1

1

]

(b)  Solve the equation gsiny = cos(x — E) for0 < x < 2n. [4]

2 o = ox cos + sasid
2 ghw = caz.(jfj'f' G (ﬁ) cmi)

(2~@QW¢£f ‘COS)OL

(zﬁ'J;_))SW! Jj_mx, |
fam = g2 _‘?'"‘)
hast g, o= 0500474 (é?sp

220500t or x> 01
(o) " G (351)

Bendemees Socondary Schcal -+ 2 050«?*’5 364- e j 0
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. 1312
8 (a) Find the term independent of x in the expansion of (x3 - Z) : 03]

1= U (1) (53)

= (i;) (—1’.)"13‘*-4"
. 3p-ar s0 M
r=9
] )9
To= ()2 () - 55
© ) ' e pdepudirr ) 23
To= (29) (-5 —

The first four terms in the expansion of (1 —3x)" in ascending powers of x

b @
are 14 px +252x° —1512x°.
Find the value of each of the constant # and p. (4]

(1)’ Tt 2520 - 1512434
~gna + A (o) e = | pt 252274
(ompody Loy ) =
aln-) 952, M)

n*-an = 504
1Pon-25=0

gmi
(ﬂ'?)(ﬂ'{"’) =D
_W_’f_& or N=-] Lr,,iuj—fd) EMJ

S

P:‘ “3(¢)
p>-24 UM

Bendemeer Secondary School =~ 11
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- ol {2} .. >
8. (i) Hence find the cocfficient of x* in the expansion (2-—.1.)(1"-”‘) .

(2-0) (13)"= (20( |- 24r$ 2521 - 15125+)

)
i 2= (2 512 E0(252)
= 3270 [;kj

Bendemeer Secondary School
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9 (a) Solvethe equation logs(3x? +7) =1+ log (x + 1. (5]
\%g (BR'FD: [ + (55 (7~+|7 (7“9
logg 5 £

g (3141) - 2 log 5 (x+))= |
3+ D"’*Q
loj’ (7(_‘_] )1 = l
4] = 5 ()
3at+] = Sur4icts
22> Hh ~2 =0
> -0 m
5 19

7(.:_:_.2_1_'._‘, 51‘4(‘)(4) = yj—j il A8
Z(p (3%) (“4(#@)

x 12
(b) Solve 2€¢ — ?,_+ 5=0. [4]

<0 hos (344)

Bendemeer Secondary School 13
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(1]

10
() Write down the prmc:pa] value of sin™! (— %) in radians as a multiple of 77.

= ghi(3)=%
: The prveigal vae = "% 81

—

(b) Solve the equation sin(2x — 50°) = —cos 60° for 0° < x < 360°. [3]

oM [ —50) = — cos b0
=~g
ﬁ naje , % =30 )
4x<3 —
5 < .’240,::4 qf 2 w*;lv - 04 = lffiov W
M'z- > 150 x= 0
- d, CA]'I}/D
ox-5= 360°+(UGRS s 6‘3;;3 M \eache:
x= 310 =10 (owatk 10 5%
M

1= I, 40,140,310

9 v cosx cosx
(¢) Prove the identity = 2tanx.
cosecx +1 cosecx— 1

s, ( W) i)
ot (awat)lwer-)
oy e o 725,58

(obx —tosx H2Z T

toset'z, ~|

K}

b

2 _dabx ()

tos* 2
= A [')
2 RS (shown)

14
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11

—

» 1

P(—3, 6)

e}

LT

In the rhombus PQRS, the points P and R are (—3, 6) and (3, 2) respectively.
The vertex Q of the thombus lies on the line 3y - 7x -2 =0.

() Show that the x-coordinate of Q is 4.

midpoht g} PR = (_2_’)_ 'y

Bendemcer Secondary School
2021 End Of Year Examination/ 3E/ Additional Mathematics
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s(.}xw)—-?x—a =0
Lxtlr-Ta-2 =0
Ly
.;z-—lb
x =4 (SW”)

e rr—————
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(i)  Find the equation of the perpendicular bisector of PQ. [3]
b A4y 2 24+ 4
- | 0 .
- o¥ C4/|O) . quaw-cb bedr .
J“qu P& = 10-6 j-‘g %( r C’”J
_ A7) g T et
- 4 ’ J
7 ——u)

T (.ﬁi&/ 5410)) o]

!
Z 9)
(i) Find the coordinates of S. [21

(0{4)2 (E%f 3—%?) o)
x= Ay ¥
2 ¢ (% "Z’) ox)

(iv) Find the area of the rhombus PORS. 2]

wea Fﬂﬂi

-5 4
:—;‘E. G -2 2 0 L)(MJ

> g [ ;z-(—;l)j
- T;?.Wrby W) |

g—

16
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12 Itis given that y = 2cos?x — sin®x.

1

(i) By expressingyin the form of acos2x + b, show that a=~;— and b = = (3]
\jz 2605'“2(-—91‘&‘7(/ ’ :,é.._<o; 27{-{--&/ C'K!ﬂ
v (Mrl
> 2(I-sin)- M7
=3 Q_"‘J-SM‘ "SM.—;L
- a- 3TV i
1\, 1 7
= —_‘; (\—ZGM K)'l‘ v |

(i) Sketch the graph of y = 2cos®x — sin’x for0 S x <27 radian, showing

; 1 3 ;
clearly the turning points and the intercepts with y = = A o i

J:: %w;ly('f-'_jé/ | =T

Bendemeer Secondary School
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R

12 (i) By drawing a suitable line on the same ax

: es, state the number of solutions to the
equation 4mcos?x — 2nsin’x = x — 27, '

31
2 (208" -s:h"x) = -2
Quos ¥ — St =3{?( x-21) o)
2 doxtq < -,—’f‘f; |
WJ = “;-Lf-—-l )
5 T ae 4 sshong (M)

End of paper
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