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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

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

1  Given e
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3
X +x+3 . ; )
2 Express ——— in partial fractions. [6]
2
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=3andb=>5. [4]

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

FREE TPartrerakeanrwEgETESTPAPER.COM


https://freetestpaper.com

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]

Bendemeer Secondary School 9
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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]
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8 (b) (i) Hence find the coefficient of x° in the expansion (2—x)(1 ~3x)". (2]
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9 (a) Solve the equation logs(3x* +7) =1+ log z(x + 1). [5]
12
(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]
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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]
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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)
Sty |x=2 02 11(iv) | 52 units®
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6(i) | Smallest integer kis 1 12(i) | Proof
6(i1) = -3+ 2V60r—3-2V6 12(ii)

v
3

4

7(a) i (—12v/3+5) 12(iii) | 4 solutions

7(b) | x=0.500 or 3.64
8(a) 5o

128
8(Mb)(i) |n=8,p=-24
8(b)(ii) | -3276
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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
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Forz, use either your calculator value or 3.142, unless the question requires the
answer in terms of 7.
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1 Given _Vf_‘g_
6X+2

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

6% 3"
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A
X +x+3

x (x+1) In partial fractions. ‘

2 Express

B34’ ) A4 0 4243

My
~ 2242 )
-4t 43
3 _ s %
atvsy, 1+ =2 % ¢ o)
x’(?“H) 1 (x+ '7
e 7(.;"' 242 A + B 4 —fC CMD
x A" zt)

\et x=-1,
|z c) 51
compoty vt ¢ - ce) (M, —at ke,
= D cewetk
e :

Bz %
,_s:.—'_g-
3 .
e T AL ) =3 _g_y_ P e r,mj
T2 ) £ 1% A
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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

Aot dgmwﬂ 540 000 (IOIb)
= 4(533084% (MP)
Y

8}

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

00p 000 = 540000 (01b ) )
(000 000 - (1016)"

000 000) oy
b < Jﬂ (5400004 b

jj (1-0”7)
= 38819 yeae

"

e wil geb s milin n 4ne Y

(w7 QOIGI J
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() Prove the identity sin2x—tanxcos2x =tanx.
2 9 shotws — (2 n) S i) cos?r

= ‘?h7(' cm)-

(9572
= fmx RHS
(i) Hence, without using a calculator, find the value of tan (2 [3]

oh(457) - a0tz ) ws 45" = (225
.__I?‘-—- ~ _‘EL— (‘]10’22-5): ’rﬂﬂ%@o cmi)

LI \T-?- ﬁ-—-l
P2 ' B -2 Cm]

dan 225
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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
= &

pbr=3, -2]atdbtPBt2=0
/ g@—b=“r-——~® [MD

O Aa=12 i)
_f_f_i_-—é j&ad

=5

——————
m——

Q(Mb?[-"-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
- b -3 - (er2i-2)n-D) )

Nomadc
No WA ka showny

—

T
_l)ts-( 2:,r3 = (X"D(JH 37(%( "”)

b

Golve [)mete]

Bendemeer Secondary School
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BrE
S (iii) Hence, or otherwise, solve the equation
a(x—1P +b(x-1)*—11x+14 =0

mr) — vils h %)
A-l={,-3, 5 °© | -
cml).— mah‘*d“"'dﬂ

1122, 2% o) by 11 .
M .
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6 The equation of a curve is givenby y= 2x% — 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

(—i:)'f(‘})(z)[l() <0 )
K’ -8k <0 ’
k(k-9)<0

\/
N8 Cmn)
The smalusl inteser wha tyw ® 1 )

(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]

j: M —@
4> Intedr 4y —ED

0

043 = M
W+ (.%m)ﬁr% =0 'CMJ]
Tor -4a¢ =0 ! valws ek b ?ﬁi@ty”
(—z-m)”(”r)(l)(;)’oﬁmﬂ o
(34m) =24
34M = £ 2ﬂ>

Beademeer Sccondary School {F g ¢ ;) S“_fff ;]{_\W. 9
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1
—zand tan B = —%, where A and B are in the same guadrant

(a) Given that cos 4 =
2
[3]

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

5h (A-B)
‘SM A os B- cosfrchfb

.,_IQ\B
%
E!L' [—nfé’r 5) )

)]

1

1

I

(b)  Solve the equation sin} = cos(x — E) for0 < x < 2m. [4]

2w = wsx sk + smashd
2 ¢hw = ccgz_(:lﬁ—j-{- Gh (j‘;_) cmi)

(2..\7';)4,1;1“\%; bsr

'Zﬁ" ) 095;(, _
stz
( 5 ) J;_

fam = gz, C"“) |
hast g, o= 0500474 (6_33&) '

220500t or x> 01
() " S

Bendemees Socondary Schcal -+ 2 050«?*’5 364- e :) 0

2021 End Of Year Examination/ 3F/ Additional Mathematics

FREE ﬁ%ﬁ"@ﬂﬂéﬁé@ﬂ%ETESTpApER.COM

BP~92


https://freetestpaper.com

. 1312
8 (a) Find the term independent of x in the expansion of (x3 - E) : 03]

1= U (1) (53)

- (B) )
. 3p-ar s0 M |
hiq o) Cﬁji

[ ®Y7.,3) 1) i
Tw—(q)(l)(”) . e bdepudinr 27 rfss

' -
T" - (220)[ 52 —_—
) @ The first four terms in the expansion of (1 —3x)" in ascending powers of x

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

(1)’ Tt 2520 - 1512434
-gna + AC2 ()" 4 = |4 pa 252074
(ompody Loy ) =
aln-) 952, M)

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

gmi
Q’I-Q >(ﬂ+’]) =D
E_& or Ne-7 Lr,,iuj—fd) EM)

S

P::' “3(¢)
p>-24 (M)

Bendemeer Secondary School =~ 11
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3x)" (21
8 (b (ii) Hence find the coefficient of x* in the expansion (2-—_1_)(]-— 3x)".

(2-1)(13x)"= (2212404 2511- 151225+

cw)
gt %= (2) (4514 (252)
= 3270 [;kj
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9 (a) Solve the equation logs(3x? + 7) 14+ Iogvr—(x + 1). (5]

\%g B;H'l)" | + S 7~-H o)
l(y;
g (Ml"ﬂ)-l,l\ojg (x+1)= |
W47 o)
[03 (+1)‘ =
4= 5 7"”)
3at+] = S0t
22 ~2 =0
> = m
W*"‘__L )W
st d57A0E) . 019p e 51
2() (3%) (“4(#@)

x 12
(b) Solve 2€¢ — ?,_+ 5=0. [4]

<0 4oy (34) :

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 [ fSﬁ’)-ﬂ'-W&f’O'
-4
mae , %= 30 o)
<30 uod
5543:‘;:4 510 i T“‘;i.“ 00 4o = ;2-50°"' U

- 1O xs 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

cosx cosx
. o = 2tanx.
© Prove the identity cosecx +1  cosecx—1

sy, ( e tl) i)
ot (awat)lwer-)
oy e o 725,58

(obx —tosx H2Z T

toset'z, ~|

K}

b

> Jat (M
_———w—%-;_'}: D

= 2 A {')
3 R (shown)

Bendemeer Secondary School
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11

—

» 1

e}

P(—3, 6)

V/ ‘;x
h)

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. (4]
)
3( 3244)~T1-2 =0
2w Fx -T2 =0
..59(:]0
g - /. 2-
midpoht g} PR = (_2_’)_ e >

Coxed (s
= (0,4) i reh ( m)

Bendemcer Secondary School 15
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(i)  Find the equation of the perpendicular bisector of PQ. o
bty o 1)1
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(i) Find the coordinates of S. [21
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(iv) Find the area of the rhombus PORS. 2]
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12 Itis given that y = 2cos?x — sin®x.
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(i) By expressingyin the form of acostl+ b, show that « ={j; and b = = (3]
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(i) Sketch the graph of y = 2cos®x — sin’x for0 S x <27 radian, showing
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12 (i) By drawing a suitable line on the same ax

: es, state the number of soluti
equation 4mwcos?x — 2msin’x = x — 277, ' it
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. End of paper
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