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question.

Register No. Class

This document consists of 1€ printed p.ages including this cover page.PartnerinlearninS -
64

*{t E



BP- 65

Malhematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax2 +bx+c=0,

Binomial Theorem

Identities

Formulae for A, ABC

.r
2a

2. TRIGONOMETRY

sin2l+cos2 I =1.

sec' A = l+ tan' A.

cosec2 A =l+ cotz A

sin(l + B) = sin lcos.B + coslsin I
cos(,4 + B) = c6s lcosB T sin lsinB

tanA+tanB
tarr( A+ B\ = l+ ran AtaJj B

stn2A = 2sin A cos A

cos2l = cos2 A -sinz A=2cos'A-1=l-zsin'A
2tanA

tanZA = 
--_--:-1- lan' A

(a +bt = a. .(;)*,r.(;)^-,* .. .(:)".-.b. + + b.,

. (r) nt n(n-l)...(n-r+1)
-- ['.J \n - r]rr. rl

ab c

sinl sin.B sin C

a'=b2 +c'-2bccnsA.

t=LbcsirA.)

Bendemeer secoodary school

2021 Eud Of Ycar Examinatiotr/ 3El Additional Mathematics

PartnerinLearning
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I Glven # = 3x-1 ,find the exact value of 18'. t4l

Bcndemeer Sea{Ddary School
202, End OfYear Examinatioo/ 39 Additional Mathematics

PartnerinLearning
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1^

Express fi in Partial fractions
x' (.x + l) I6l

Bend€m€er Secondary School
2021 End Of Ycar ExaminatioD/ 3B Additional Mathcmatics

4

2
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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 t years, the amount of money

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

(i) Calculate the amount of money James has at the beginning of 1992. t1l

(ii) Calculate the year that James would have a million dollars in his bank account. t4]

Benderneer SecoDdary School
2O2l End OfYear ExaminatioD/ 3El Additioaal Mathernatics

PartnerinLearning
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4 (i) Prove the identity sin 2x - tan.r cos 2x = tan -r

(ii) Hence, without using a calculator, find the value oftan (22.5o)

Bcrdqneer Secondary School
2021 End OfYear ExaminatioD/ 3B AdditioDal Mathematics

t1l

t3l

6

PartnerinLearning



5 The expression ax3 + bxz - Llx * 3 is exactly divisible by x2 +2x-3.

(i) Show that a:3 and D = 5.

Bendeineff Secordary School
2O2l End OfYed Examinatioo/ 3B Additional Mathemalics

PartnerinLeaming
7n

t2)

1

BP-70

(ii) Factorise the expression axz + bxz - LLx * 3 completely.

t4l
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s (iii) Hence, or otherwise, solve the equation

a(x - 7)3 + b(x - t)2 - Llx + L4 = 0

t3l

Benderneer Secondary School
2021 End Of Yerr Examinatior/ 3El Additional Mathcmatics

8
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6 The equation ofa curve is given by y=21 -b+ k, where k is a constant.

(i) Find the smallest integer value oft for which the curve lies entirely above the
x-axis.

(ii) When /< = 3, find the values of z, for which the line y - mx = 0 is tangent to the
curve. Give your answers in the form a + br/6, where a and b are integers.

t3l

t4l

Bendemeer SecoDdary school
2021 EDd OfY.ar Exaainatioa/ 3U AdditioDal Math€matics
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7 (a) Given that cos I : - ) ad at B : - |,, where A and.B are in the same quadrant

Find, without using a calculator, the exact value of sin (l - 'B)'

(b) Solve the equation Zstnx= cos(x- l)for0 < x <Zr

t3l

t4l

PartnerinLearning

10Bandern€er SecoDdary School
2021 EDd OfYcir Examinatiorv 3 E/ Additionel Mathcraatics
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8 (a) Find the term independent of.r in the expansion ot (xz - 
t1lz

O) 1i1 The fust four terms in the expansion of (1-3x)' ia 6s6g1ding powem of x

axs l+ px + 252f -1512.f.
Find the value ofeach ofthe const,nt n andp.

i3l

t4l

Bendarne6 secoodary school
2O2l End OfY..r Examinstion/ 3E/ Additiotral Matbcmstics

PartnerinLearning
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8 (b) (ii) Hence find the coefficient of .r3 in the expansion (z-x)(t-:x)'

Bend€rneer S€coDdary School
2021 EEd Of Yei, ExrmiDatiod 3El AdditioDal Mathematics

PartnerinLearning
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9 (a) Solve the equation log5(3x2 + 7) - 1+ log6Q + t).

(b) Solve 2er
12_--L

-_let
5=0

Bendemee, Secondary School
2021 E OfYeat Examinatior/ 3B AdditioDal Mathematics

t4l

PartnerinLearning
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l0 (a) write down the prircipal value of sin-1 (-l) a radians as a multiple of n ill

(b) Solve the equation sin(2r - 50o) - - cos 600 for 0o < x < 3600

,^\ prove the identiw I + --ga-- = Ztanx\r, ' cosecx+7 CoseCx-L
t3l

Bcnderneer Secondary School
2021 End Of Ycsr Examifttio!y' 3B Additiolal Marhemstics
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I1

Benderneet SecoDdary School
2021 EDd OfYear Examiution/ 3E/ AdditioDal Matheroatics

PartnerinLearning
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v

a

P(-3,

R(3,2)

In the rhombus PQRS, the points P and R are (-3, 5) and (3, 2) respectively.

The vertex p of the rhombus lies on the line 3y -7x - 2:0.

(i) Show that the r-coordinate ofQ is 4.

.r

s

t4l

t5



BP-79

(iD Find the equation of the perpendicular bisector of PQ

(iii) Find the coordinates of .t

(iv) Find the area of the rhombus PpRS.

Bcnderne€r Secondary School
2021 E OfYcar ExamiBtior/ 3R AdditioDa.l Marhedatics

t3l

12)

t2)
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12 It is given that !=Zcoszx-stnzx.

By expressing y in the form of acos2x* b, show ttat a=1-ab =1.'22

Berderneer secoDdary School
2021 Eod OfYear ExaEinatiot/ 3g Additional Mathematics

PartnerinLeaming
AO

(D

(iD Sketch the graph of y -- Zcos2x - sin2x for 0 < x < 2n ndian, showing

clearly the turning points and the intercepf with y = ].

t3l

t3l

11
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72 (iii) By drawing a suitable line on the same axes, state the number of solutions to the

equation Lttcos2 x - Ztsin2 x = x - Ztt. t3l

t8

End of paper
Bendenecr Secoodary School
2021 End Of Ycar Examination/ 3E/ Additional Mathematics

PartnerinLearning



BP.83
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! S.ro;r.iaB S!hoo] Bclldcmlcr

!e.le.er Sscu!&1ry
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ieinegi

lalrc?r Saaond3lv School Bendernear

x : 0.193, -5.18 (rejected)9(a)\GI

0.405e(b)2 .1.

32+x 3+x I + +
32 +x Ix xx L+x

2

10(a) 7t
$653 308.423(D

100 1300, 1900 310020193 l1
ofProof1

r 1(i) proofA-r4(iD

v x -L
77111(iDs(i) Proof

2S )-43x-7x-l x*3115
1l(iv) 52 units25(iii) !1x=2,

Proof6 i tis ISmallest in

,1

12(ii)

-i

t'la'

:,1*&m = -3 * 2116 or -3 - 2,,166(ii)

12(iii) 4 solutions7 (-12J-3+s)7 (a)

x :0.500 or 3.647
558(a)

: -24n:8,I8

-32768 ) ll

Bendemeet Sccondsry School
2021 tud Of Yesr Exatninatiorv 3E/ Additional Mathcmatics
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answer in terms of z .
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I Ve
6t+z = 3r-1, frnd the exact value of l8'.

6
JL *

t4l

6".16

7

3
[Mr 7 M1]

I

l8* = ?\b- cnrl
4b

=.rci cAD

i#ffi :?,IH,:"#l,y' s s Addidonsr Marhsnarics

l
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t6l

I

d3+r'

x'bt+t)

/j+}x'*xI\
Et't)L'iL'

- r"'+rt1

x'+e+v l+
-rlt13

, CUI)t+t71"

+ +

7'1*+l)

- z,4x l\ hrk+r)1 D (r+r) tct2

It* x, -1,,

l= ce)

co,AU\ tfiftrtul $ t"

-l' Alc
h. '?-

Wva\ *fit*r h o-"

P A+h

trtrl

0^4 -al VAk(m'

A
1-

'+*+,x.
cqb

7.

'.'.c.1:
,

l *)

br9
.4.-d-

f +r+t ttl w)irfr,t I

I
x,

asdcrnc.r S.candaty School

2021 EndOfYldr Ersmi tiod 3E/ Add;b'oI!.I M.thcoati6

e[x+r)
{
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3 James dcpositcd $540 000 in a bonk ot lhe bcginning of 1980 and the bank glve a

compound interest of 1.6% per annum. Afler a periOd of, years, the amount ofmoney

(hat Petcr has in the bank rvas given by

540 000 (1.016)',.

Lrl

. 4653308
'4 rl

/- (ta0
ebrS

(i0 Calculate tho year tfiat James would have a million dollar in his bank accounl 14)

(0 Calculate tlle amount ofmoney James has at the beginnin Eof 
'992'

Arro'nt q'^Y' 5+o rloo (l'rtlb)''

t000 000 " 5ft0 000 00tby

000 000 : Ir'orO)k

t'tA)

wa
,44

f:
000

t
lJ ( r' olb)

= J8'&ll Vtor9

1000 00q
fifi'I

cm9
cA

,

fi| v,all ff"f hamilnrrnwY(n 27lq

Bodarnc.t Socotdary Sctool
2O2l Eod Of Y.ar Eranioation/ 3F/ Addilio@l Malhdralics

J
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[4]4 (i) Prove the identity sin2.r-tanrcos2r=tan,

LHS 4n2^ - qhx WZr-
LO9L

ts*txGr-( t dx;)
tpttu

qhtc
0eL

^L

.1zu7, " PYl)

(ii) Henc€, without usiDg a calculator, find the value oftan

qt^(+f)-tw{Pr) bsaf = lan

ru) snw

ghtt- lttl 6oslt-

pz

c^0-ffi*
""*'t/'5

Lu)

13l

+' * fin")= ta{tetf c")

,!an22.5,r#* **r1t

Ji-r w)

Bend. ..rMry Scl&ol

idii g,d clf vo. E ;*i-riory' !g Additiorll Mltttdatict
6

PartnerinLearning
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5 Thc erpression ax3 + bx2 - 11r + 3 is cxactly divisiblc by 12 +2s-3 '

(l) Show that a = 3 and b = 5.

9'"+hJ ' (x'l

qfunzl, a+b -llt
Mb.

Q"b 14, -77e{b+9312-0

t+n-t 9i)+5t* -llr+9 cn)

ga-b't

a@ w D

Un)

(ii) Factorise the expression or3 + bxz - I,lx + 3 cnmpletely'

3x't ln'--lk'*3
)r-l

)1nt)
,"O

l
44" lz
a:3

b.5

CM)

ttv,,

t4l

t2I
ol,l1.l 

,

I

artltlo r, r
thno

.ilrt/C.^d

I,xt+Ex'-llr#

- tx'16;" -4n

0

Bcndan t Sccondary Saltool

2@l Erd OfYrer Eranrinatiod 3E Additio!.I Mrlh€tudcs

" (t'+2r-2)tn-)

s b-)tx+il(">x-r

0+,

)

blvt Llr*vJ

PartnerinLearning
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5
[]1

(iii) Hencc, or otherwise, solve the cquation
at, - 7)3 + b(x - 1)2 - 11r + 14 = 0

Crr}- Y&W\x''l
,(_t. I )}/ t

-. t =2t -Z t* O,1

----- 

-.,

t,}tr - wftd*4 u

\vt -

8

ffiffi trS,- 3s 
^dditio'd 

radh.,*rts

PartnerinLearning
qo
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6 Thc cqualion ofa curve is givcn by y =21 - kx + Ewllere k is a conslaat'

(i) Find the smallest inte8er value oft for which the curve lics cntirely above thc

-r-axis.

tw l,r-4ac <0

prf -fl@tr) <o rnl]

C-gP <o

k(F-g)<o

t3l

bur

0 8 (^,)

0<K< I
6swtuk wStr wl,tt pB-()

Ch,t 4

(ii) When /r = 3, find the values of m, for which the line 7 - rnr = 0 is tasgent to the

c1uve. Give your answers is the form a + bJ-q where a and b are integers'

J=ilx --o
i> )n"4t 19

ae'

t4l

2x'-7'tl) = t{tX'

2x'+ ls-|"tUzg 'tmi

Y V'./IQC '0, 1 yat,* qtul !t ('&hl'd

I t -,,t1' (+) (,) (, " o )cn)
(t+nf'2t

3+rY1 ' t Zfi

b+L{b {

atadm SccondrrY School

2021 Erd Of Yc.r Enmir'tioo/ 39 Additiorll Mtth''tstics

-?-2
,( Qt {rt/
f".
a'uJ.

PartnerinLearning
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(') Givcn rhst cos.{ = - j and un B: -.r:, where I and I are io ihe sdne quadrana.

Find, witbout using a calculator, the exact value ofsin (.,{ - g).

qh t,'b)
thhcpsb- bstdtb

J) /-E.l l,lb
w,

2b (-ttIr+ >) w,)

(b) Solve the equation ;{3rnl = cos(x - l)forO<x<Ztr.

2 qh* = dlL @s4+ ah{sfi+

2 61hd'= w.L(t)+ r\
{r) caa

)-
{,

(,b94,

-l_
f,z-

{t

OsX.

t3l

t4l

^
^(

(r'h) Qhf =

ffit*a=
*onr 4'{u' Lrhl

basr.$, otr fl $00|W (6'tt)

1.' 0 $llfial or
(3rn

n1, (l4+.

" bq,"'d(asP;

B.rddncrs€.oDdlryshoor 
t n"Wfir\

2021 End OfYcar E riElio/ 3El Adidoral M .hc"rts U ,/

'b5+ c4

PartnerinLearning
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(a) Find thc tenn independent ofr in th, cxnansion of (:3 - j)

'tnr^ th (t)"" (-*)'
' t, t)1'*n'*'

3b- Ar *a
.-4

crA

wt
w +ur^bdq^dr^r$t=

1, = (tt-o) (-#)

O) 111 The first four terms in the expansion of (t-f:r)' in asctnaing powers ofx

Ne l+ px + ?52i -l5l2.J.
Find the value of each of lhs constant r and P'

(t;r;" l11zt'+ 2'2L"-l51Lqtr" "

l4ns. + ry @*)',f'- .= l* ytt, + 252 x' 1 "'
M?ry t'g+'+r \ x'

.4qln:) = eSL C^t

1Z

8 t3l

tL8

t41

ut
-5t

,

drtn^lF- )'2x

,-

44'-qn.504

1'-4-25=0

(r-s) (at1).o 6rn0

--d 
o, a'n, ta*<fi 6 *fi

r -t,,
P'-2+ cu

Bcndar*tr Srcondary School:
2ml Eld ofYe.r Elsni'tlliol!/ 3 

g Addilionll M{hrmntior

PartnerinLearning
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ttl
8 (b) (ii) Hence find the coefficienr of -J in the expansion (2-r)(1-3r)''

(r-4 $tx)n " {za-/t'L4r'+ 2521'- |

ce@ 6 ^'= tq L'tsq+ G)(zs')

4L1b r'*!

Bad.'rccr Sccordty Scfiool
2021 Erld Of Ycst Erarilrarion/ l9 Additiornl Mnharptics

tLf+")
c")

PartnerinLearning
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9 (s) Solve the equation log5(3r2 + 7) = 1 + logJE(x + 1). t5l

l11r or'+1)= lr g, (7-+t7
0'1,

lEr 5
w,

tgr[lr'+t)-r$ rh+)=l

loj, )t'+
t -,)'

or)

)t+1 ' s tut)"

3l'+1 , 5tt0r+5
)t+ltb'-2 = 0

ty rx-l =O w9

otqa d2s n
6 -t4"ta)

)l-= -5 + -+(Dfr,
,tt)

(b) sotve 2t- Y"n* 5 = o.

Lsl h= e*

"ru 
-f+5 =0

Nr+lu- W=0

t4l

tt0

(tu ^b

lil:

Xu +* )'o
rilt] tv u, 'fr*)

,1

,
>
,

-Le (vt1

"" 
t^(q w. 0.t+0, (

B..tdarc.r secofldary sctool
202 t End Of Ycar Examiredory' 3A Additiofil Ma$cmalics
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l0 (a) Writc dor,lrr the princiqal value of sin-t (- |) in rudi*s as a multipte of n'

<= q*t (r=\
., fio $abl var* "'4 ('bt

f4r<t6
S<crg<b1f

1.t49

0

$o.,wfo
*= llf'-=4

zt-qo'=-)f
x" l0'

rn!

t3l

[t ,;,1
hltastd
Anlrf ro 3f

,n

I3l

(b) Solve the equation sln(Zr - 50o) = - cos 60o for 0o S : S 3600'

fiilh-sfi-*rs$f
.L

ba*ryv , x =3f w

,el fr^4
r",r-5d: tf0'+*

xr156
--

'tt-s= 
rbS+tVW

.'. l. I vd/ $6, ?td

t: slf

cosl + cosl ztana.(c) Prove the identity
cosecx + | cosecx- 7

)L wstc\,- | 49x, ( vaut'+l)

rrl V*^-) + LUtt 7. tl)[utcx'

M ow +L61LL +
CB'u\ -l

),ltd/ pnn

tlb'*

t.,

B<adcncc sccoodry Sclrcol
Zn I Eod Of Y.t ErtrDidbd 3E Additiofl' i'{ntdr'lr-s
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L'frnt
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u

frdttritfi"#
=!4
- -2.

3

{g++)-lx^t =g

$r,+12,:ln-t =0

,t= l0

+

v

P(-3,

R(3, 2)

In the rhombus PQRS, the points P and R are (-3, 6) and (3, 2) respectively.

The vatex p ofthe rhombus lies on the line 3y - 7x -2 = 0.

(, Show that the ,-coordinate of 0 is4.

O

x

.t

t4l

cm,

$ry

5

Cfri9

,L L*q
-r+,dd;lot^rd; t* = ( Zl

= tor4)

qvrlv\ t US, J-4,
3
)- lr'

J,1*

\"
lt+t -0

3y-Ttt z ro -O
Bddcrn qSccoDdn y School
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(ii) Find thc equnlion ofthe pcrpcndicular bisector ofpe. l3l

c,$bt4 y,6)t+
'rl0

"-av L4to)

q,.*u/idt ?a= Y-
4^(-7)

=l
1

mrd;*r{ tu= ffiry)*)

;. Quah+4 biteclv:

)-e= 
-*t^-D ^t

Y'Errt

(iii) Find the coordinates of.t

,
-tL- LLt

N, -+/V='u

tzl

Lz)

P,E= {f #)*t

,. e [-4,9 ckt

(iv) Find the area of the rhombus Pp,{S.

o/u 4 nry

*ll-:, ;
r*')

s)

= lLrl-{-tl)
lTzuaiS oryv

B..d.n ., S6c!0drtv School

im i a,a or v-. ei"rt-t"tv I g Additio"l Md"anrtics
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l2 It is givcn thal y = \coszx - sin2x.

(i)
11

By cxpressingy in the form ofacos2r * b' show tnal a = zafiD =1'

Cltt

,
L

24 + L ctA,

. e- 3 th"]l) (At

lv2ctnlx)+ L

tll

lz 2.t)t'^ -g#t\",', 
flVlt,lt)' s\uN

* l- J g"^- sh'&

<o g,

)

Bcrdsnctr Stcodary Schml
2021 EJrd OfYcar E&minalior/ JFf Addidorr.l MarhctEdcr

n radiaq showing

wd" 4,.7

^^F 
dlal tL'

lttt 'c'l't = 1

t3l
(ii) sketch the graph o f y =\cos2x- sin?x for0SxsZ

clearly the tuming points and the intercepts withy =!'

1= 4 @thL+4,<JJ

J

2,

,4rlwu rL

,(
{t-rl

I

b lt
1

l
p

(^t'9W4 w
t*7 ttn7yar

Q1' W'runlW' ue),rr J/

\
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.-.....q.q@.

I3l

t? 6i) By drawing a suitable line on the same a;(es, state the nunber ofsolutions to theequalion 4ncos2r - 2rsin2x =z-Ztt.

Lq (la"x --sh'l

|.ros\ -9hltt = ( x- "n) 
tu)

! s*,utt. A
"tf

*J t c|t

.". \lan dc 4 orhnms. tht

=1
L
.>q

zrl

I

/-
)q

End ofpoper
Sadanccr Seoodarv School
2@l Eod Of Yra, E;minatiod 39Addiriod Malh.iDrrij

PartnerinLearning
10n

I

IE




