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3

1 (a) Expandandsimplify 2x-3(2x-5).

Answer (1]

(b) /Factorise completely x* —y* —2x+2y.

Answer 2]

2 nisapositive integer. Explain whether, for all #, {7rn 4 2)* — (7n-1)? is a multiple of 3.
Answer

(3]
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a (1Y
3 Simplify ;—50—-:-(;5-] .

Answer (3]

4  Solve the equation 3> x125" =225.

Answe. 3]
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8§  Solvethe inequality x+ 7 <

17 ;3’: < 15-3x and show your solution on a number

line.

Answer

{31
6  Find the largest rational number p+¢*if -1<p <1.5and-35 ¢ 2.

Answer _ (2]
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7 Twointegers S and T are written as products of their prime factors where p is a frime

numbep.
S=¥x5xp

T =2x3x p* Lem . |
(a) Expressthe smallest integer, which is divisible by S and 7, in terms of pand as a

product of its prime factors.

Answer i_i]?
(b) Find the value of p if
@) Sisaperfect square.

| Answer a]
(i) the highest common factor of § and 525 is. 105, —

Answer @

8§ The number of boys in & camp is 500, correct to the nearest hundred. State the mas fmum
number of boys in the camp. o

Answer 1]

PartnerinLearning
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9 The smallest of a set of five numba is a:n’even}number and it is pﬂﬁ!ﬁ’ 'ﬁm range and the

Answer B3]

10 ylspmporuonalmx” xaﬂdymthe!nngﬂ:andbmadthufamgemﬂ{afmdm
(8) Smﬁevaiueofn
ye-percentagereduction in breadth when the length is doubled.

BP~336

Answer @) n= e

) % B
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11 A new tile-making company is exploring using a regular hexagon and a regular octagon to
make tiles. The company will use the regular polygons to make into tiles if they can fit onto
the floor with no gaps and there is no overlaps.

Explain whether the company would use
(a) aregular hexagon to make into tiles.

Answer

[21
(b) a regular octagon to make into tiles.

Answer

i2]
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12 (a) Onthe Venn diagram, shade the region which represent

13

‘measure to make aﬁﬂmm whethe
female drivers are worse drivers?

9

A'N B,

h) Usmgthe\fenn dlagrm above, drawﬂ:esem(!mch that

BP~398

[1]

Ca:,d ANC+® and BNC)=0. 21

Based on the?iie-iiﬁé%t--shaw on the right, Mrs Goh told
Mr Goh that male drivers are worse drivers than female
irivers. Explain why Mrs Go should not rake such a
statement. Whit.could be a better mathematical
_»;tb&m&lear

| Number ofdﬁvm involved in

accidents ngm _
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14 The map of a park is drawn toa scale of 1; n. A garden, which has an actual area of

0.32 km?, is represented by an area of 2 c;’ on a map.
(a) Find the value of ri.

Answer n= 21 .

(b) Find the actual distance, in metres, if the distance between two schools on the map is

5 cm.

Answer {1}
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11
15  The sketch shows the graph of y = ka”.
The points 4(-2,-0.75) and B(0,-3) lie on the graph,
(a) Find the values of kanda. [T

- Answer k= _ml_
() ‘State'the eauation of the straight line that is parallel to the x-afis and passes |

Partnerinl.eaming -
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16 The diagram shows the curve ' 4

pe=x4 px+q.

The points 4(0.-5) and B(2,-9) lie on the
greph. B(2,-9) is the minimum point.

¥

B(2-9

{a) Find the value of p and of g.

Answer p=
q= 3

(b) Find the equation of the straight line that is parallel to line BC and passes through .d.if
the coordinates of C is (7,16)-

Answer [2]

PartnerinLearning
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I7 The diagram (not drawn to scale) shows the speed-time graph of a vehicle. The vehicle staris
from rest and accelerates uniformly to a speed of 20 my/s in 13 seconds. It then travels at this
speed before it decelerates at 1 m/s? unti] it comes to rest.

4 v (m/s)

201

P Time (s) |

(a) Find the speed of the vehicle at the 10% second:

Answer m/s [2]

(®) The total distance is 950 m and it took the vehicle P seconds, Find the value of P.

Answer P= 31
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18 The diagram shows a pyramid with a rectangular base and.
it height § 9 ¢ty The voiame of the liquid in the pyramid.
is two-third the volume of the pyramid.

Calculate the depth of the liquid.

Answer em  [3]

i ———

19 Ifthe length of a rectangle is increased by 20% and its width s decreased by 20%, explain
whither there is ahy change in the area.
Answer-

(21

PartnherinLearning
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20 The table shows the colour of the pen 200 people took during a game.

Colour of pen Black Blue Green Red
‘ Boys 15 36 43 18
Frequency
Girls 23 32 28 5

.{a) A person is selected at random. Find, as agercentgge, the probability that the person

took a black pen.

Answer

% (2]

(b) Two persons are selected at random. Find the probability, as/ fraction in its Jowest

terms, that both of them a€ girl’who took red pens.

PartnerinLearning
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21 4 Band Care points (6, 10),

' (6,6) and (g, 2) respectively.

The area of triangle ABC is 16
Square units.

~ {a)y . Showthatg=-—2.

(b) Without the use of c&lcniator and expressmg in a fraction in the simplest form, find

L A6,10)

A B(5,6)

the exact value of tan LCABs

PartnerinLeaming
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| (c) (i) Findthe length AC.

Answer t1]

(i) Hence, find the perpendicular distance from B to AC.

Answer [2]
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23 The table shows the height of 100 men who were at the health center.

170<x <180

| Height (x cm) 1405 x <150 | 150<x <160 | 160<x <170
No of men 15 ] 31 41 12 J
() Find the estimated mean height of the men.
Answer em [1
@) Find the standard deviation of the height of the men.
Answer em 2]
PartnerinLearning
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23 Thediagram shows a circle and achord 4B. Bisdueeastofd.
(® - Looate and label a point € on the-circle such that ZABC =110'. (.
(b)  The point.D is equidistant from and B, Ttisalso given thet LADC =70"snd .
that D) is sbove 4B. Locate and label the prist D. , 2]
() By drawing suitable lines, locate and labe1 we center of the circle as 0. (m

(@) Measure and write down the bearing of B from 0. -

Answer o m

Partherln_Lea-ming -
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24  The Tan family bought & furniture, priced at 0.3 million JPY, from a furniture maker in Japan
fast year in Junc 2020 from an online store. The boxes in the conversion chart show the
conversion of 1 Japanese yen (JPY) to Singapore dollar (SGD) on June 2020 and 2021. (1
miltion = 10%)

JPY to SGD Chart

dapaness Yar 1o Sngencds SO

A o . . Y1

n\'\r” w\ﬂw m J\fﬁ MN ' JPY1000=SGD12.1865
¥ e . esdyy
TPY1000=SGD13.0374
—— . oy
(oo IlmD Fug00 Ses X0 D00 fwv 2020 Novz0al Sean Teiont FabFDr tA2021 A R0dS  May 2001 Jon 224

(Source: hittps:/fwww.xe.com/currencycharts)

(a) Find the cost of the fueniture, in Singapore dollars, in Jufe 2026,

Answer $ [2]

Partnerinl.earning
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(b) By 202], there is an increase of 2% in the price of the furniture. If the family had
waited for a year and buy the furniture on 18 June 2021, how much Singapore
dollar could they save, assuming that there are no other charges?

Answer $ (3]

END OF PAPER
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b)

¢)

4

Make J the subject of the formula 5 = Y24 —r.

Answer ,

g

Given that 25—'—:3, a>0and b> 0, evaluate b4

ADSWEE ..ooiiviiiniiiieniiirinnnns

PartnerinLeaming
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Chris cycled from 4 to.C-in a certain part of a country. He travelled for 50km from 4,
at a constant speed ¢f ¥ km/h) until he reached the point B, where his bicycle chain broke.

a) Write down the time, in hours, taken for his cycled journey from 4 to B,

Answer hours [1]

b)  Hethen walked the remaining 6 km from B to € at a constant speed of (x—16)
km/h. Write down the time, in hours, taken for him to walk from 5to ¢. '

Answer hours [1]

c) Given that the total time for the whole journey from A4 to C is 4 hours,
write down an equation in x and show that it reduces to x* —30x+200=0. [3]

Answer

PartnerinLearning
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d)  Solve the equation x* —30x+200=0,

Answer | v [2]

€) Explain why you would reject one of the two solutions.

f) Find the time, in hours and minutes, Chris would have taken if he had
completed the whole journey by bicycle at the otiginal constant speed.

Answer hours .Jminutes [2]

PartnerinLeaming
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a) Sally is making square patterns with her square tiles using the pattern shown.
She has black and white tiles.

Pattern 1 Pattern 2 ‘Pattern 3 Pattern 4 Pattern 5

Sally starts with one black tile, then she adds 3 white tiles. The size of the square in pattern 2
is now 2x2. When she adds 5 black tiles, the size of the square is now 3x3, When she adds
7 white tiles, her Pattern 4 square is 4x 4., '

Find the size of her new square,

i) if she has just added 65 tiles to a pattern,

Answer . [2]

ii) if she has just added 4k + 3 tiles to a pattern.
(express your answer in terms of k)

Answer {21

PartnerinLeaming
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8
b)  Find the 8% term of the sequence 10, 11, 13, 16, 20.,.........

Answer 2]
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John made a triangular poster for the coming mathematics competition. it was in the shape of
an equilateral triangle with side 30 em as shown in the diagram below.

W cem 30 em

3Ccm _ :
His teacher liked the poster very much and asked him to make another similar one but with an

area twice that of the first poster. What should be the length of each side of the new poster?
Show your working clearly. i3]

Answer

PartnerinLeaming
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A gmup of students was askeé to celxigﬁm & olass test.. The time taken to complete the test
wis represented as shown ifi the following table:

T*’““’"gx’)”‘“m 25<x<35| 35<x<45 | 45<x355 | 55<x565 | 65<x<TS
No. of students- 12 9 | 81 | 3 | a5

8)  State the median class.

Answer (11

» " Hone mm‘equestmt%isaddedtcthatestandeaétst;xdentbookﬁmrcmmmw

complete the test, comment on how this will affect the mean and standard deviation of
the data.

. AHSWGT D:-i;l&'t_ibs_p'it!lii)nl_'q"*:lill-_tm:i"!'tt‘lli"000.146I_!:!_l'l'O!-CI_'I-lll:ﬂ*g(g&_-_gus_’.'._.1*'3'@;-.-1‘-@1-(1,‘1’ [2]
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b
— 4 — —_—
6. OABD isaparallelogram. O is the origin. 4 is the point (-7, 3) and A8 = ( i 2) JfAC = %AB,‘
B
C
A4
D
o
Find
a) the position vector of C,
Answer ...... v ietrerer it e rens [2]
b) D),
ANSWET ..vvveeeincniieecenannss units [2]
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) the exact value of
. area of ACAC
Y aeacfacsc ™

Answer ......

area of AOXD
area of AAXC

Answer

PartnerinLeaming
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7. OACBisa quadilserel.

Bssthepamtonfi‘ﬁ'suchthaz BD—%BC Theimes GBandAmeﬁucedmeetatF

Explan why FB =1 AC. o | 3]

PartnerinLearning
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The diagram shows five towns 4, B, C, Dandii Townsﬂ C Dkeonastralghtiine TemE
méueeastof’rnwnﬂ Itisgwmth&t ABC= 32“ AC =8 irmand AE! i(} km.
North

a) Calculate _
iy g4DB,

| s o
iy  the distance BD,

Answer km [3]

PartnerinLeaming
Www.testpaMee.com




BP~426

15

i) thevalueof cosADE,

 Answer . o 1]

b)  Given that Town D is.positioned such ﬁaant is equidistant from C and £

Caloulate the distance AE.

Answer . [2]

ate the bearing #f E from A.

€} Hence or otherwise, calcu

PartnerinLearning
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When Tap 4 and ’i‘apfaret&meden samulﬁazmusly,ittakes{zwaufstoﬁil
tank acmpletal}* Given that Tap 4 alone takes 6 hiours to Hll the tank completely,

- caloulate haw}ongzitakesm hours for Tap #tnﬁilthesmnetankmmpleteiyan its

b)

and type C (10 kg) at $6,20, $13.50 and $24.00 respective

own,

Answer  hours [21

A distributor supplied rice in three different pack

vely.

A 3x1 phatiix P fis ysed to represent the above information about the weight of each

typeanda’lxm o isusedta represenztharesmcuvepnces
i) Statathe malnx?

Answer {1

Partnerinl.earning
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The orders from three shops in July 2021 were as follows:
: Tasty shop ordered 100 of type 4, 50 oftypeBaadB.S oftype €.
Fragrant shop ordered 12{}aftypeA %oftypeﬂmzooftypec
Unusual shop ordered 80 of lygad,. 7G.eftypg,8 and 30 of type C.

) Write down af3x 3 matrix R’{Omsﬁm thxs information.

BP-428

Answer iy

oy Calaulatz the matrix product RP which represents the total weight of rice m{iered
from each shop respeeﬁvely

¢) Giventhat SRP isa 1x1 matnxmd ﬁsontyelementrepmmﬁwkfalwmg}@qfnw
er&emdﬁﬂmﬂwthree sheps wnteﬁnmthemaﬁ‘ixs

Answer ] '
f Usmg matrix multxpimﬁtmn, ﬁad the total revenue that the disteibutor eamed from the
" gles to the three simps
Answer § [2]
PannerInLeéming
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11.  Aball was t;imm-u;;_ﬁ*omthemﬁ of & cliff as shown below.

. W W v o o

height of if

' PrySre————c

-----------------------

The height of the bail, & metre, from the sea 1evel is measureé f'seconds after leaving the cliff.
The table below shows the height, h, maeheé by the ball eftertime s,

@ [ o [os [ 1 T 15 [ 2 T 25 [ 3 35 | 38
hm) | 25 '26.% 26 | 2425 | 21 | 1625 | 10 | 225 | 312

&) Usmgahonmﬁaisaafeaﬂcmtampresemﬁssaadvartzcalscaleoflcmtewpresem
2 m, plot the graph of / against f on & piece of graph paper.

3]
b) From the graph, find

i) the height of the cliff,

Answer m 1]
i)  the time when the hall reached the sea fevel.

Answer s-[H

©) i)  Bydrewingatangent, find the gradient of the graph when =25

Answer 2]
iiy  Explain briefly what this gradient represents.
m-‘olii tttttttt ErwE v hb_loli(i:l’l"l.llnbllq-ti.-‘tvci-ri'rcx_.l-n‘iilltql_c. ------- R Py TRy [}]
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A man operates a toy plane at the top of the ¢liff. The toy plane travels in a straight
line with an equation,
"h=20+Tt.
By adding a straight line to your graph, find the time when the toy plane collides with the
ball.

Answer s [2]
The equation of the curve can be represented in the form

h=A-3{-B),
where 4 and B are positive real numbers, Using your graph, estimate the value of 4
and of B.

Answer 4 =

2= (2]

PartperinLeamning
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12, Thediagram belaw shom glﬁmuvemr famed by _;oming the plane face of a solid
hemisphere of radiug3 emumd & solid frustum, which is obtaitied by cutting a rigfit
eircular cone of radite’I2 ¢h into two portions by a plane parallel to its base
’I?;ehe:ght of the ﬁ‘usﬁmr's given by xcm. -

xemj| o

12 cm

a}  Given that the he}ght of the eon;’is 24¢% Before :t i8 Wt to obtain the frustum,
fmd the value ofx.

mwer T Ty T R I T TV CuM T G [2]

PartnerinLeaming
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) Find the volume of the souvenir.

c) Find the total surface area of the entire gift souvenir.

PartnerinLearning
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A chock is & block placed against a wheel or "rmi_nd@d_.ﬁbj&t-, to prevent it from moving.

rototype for tﬁedaszgﬂ of a newwhael chock.
Jenny drew g model of the wheel check and the cross section is shown below.

}emyhadtammeui}witha e

In the dmg:am the shaded region ABC represents the cross secuen ofthe model of the wheel
chock. OAC is a sector of a cirrle with centre (ind radius r om. AB= 14cm,
£AOC =x radians and OC's perpendicular to CB.

8)  ShowthatBC= J28(7+7) . - [2]
ﬁgswer

PartnerinLearning
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b)  Find the area of the shaded region ABC, given that C =20 tn

g)  Jenny claimed that the points- 9 B and C he a!a ﬂm cmmfemce arfthe eircle.
you-agree? Explain with reasons.

Answer x ,[21

 Endof Paper2
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Name: Class Index No

BUKIT PANJANG GOVERNMENT HIGH SCHOOL
PRELIMINARY EXAMINATION 2021

SECONDARY FOUR EXPRESS
ADDITIONAL MATHEMATICS 40491
Paper 1 Date: 24 August 2021
Candidates answer on the guestion paper. Time: 1045 - 1230
No Additional Materials are required. Duration: 2h 15 min

READ THESE INSTRUCTIONS FIRST

White your name, class and index number in the spaces at the top of this page.
Write in dark blue or biack pen.

You may use an HB pencil for any diagrams or graphs.

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

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in
the case of angies in degrees, uniess a different level of accuracy is specified in the
guestion.

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

You are reminded of the need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 90.

This document consists of 21 printed pages.

Sefier: Mr Choo K L. {Tum over]
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1. ALGEBRA

Quadratic Eguation
For the quadratic equation ax? + bx+ ¢ =0,

-b:l:-sz-élaﬁc
o .

Binomial Theorem

(@a+b) =a" + (f]a"-‘b +(;]a'*’b’ +.n +("Ja”"b’ +..+B,
r

where 7 is a positive integer and m___#_ _n@=lenorl)
r) rin-r)! r

2, TRIGONOMETRY

Identities
sin24 + cos?d =1
sec2d =1+ tan? 4
cosec? A =1+ cot? A4
- sin{4+ B)=sindcosB+cos4sinB
cos(A + B) = cosAcosB +sinAsinB

+

tan( A+ By = ZRALIE0E ~
ixtan Atan B
sin2A =2sinAdcos A4
cos2Ad=cos® d—sin? 4=2cos? A~1=1~-2sin’> 4

2tan A
tan2d = ——
1-tan’ 4

Formulae for A ABC

a _ b _ ¢
sind sinB sinC

al=p2 + ¢? — 2bccos 4

A =1bcsin4

PartnerinLeaming
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1. (2) Find the value of :+§://_§ , giving your answer in the form a+ bJ6 .

[21
S22l L (5t20€)(512(%) 1!
S-26 (5-2/6)(5t2[%)
- (stzf%)"
25 - 2%
= [
5+ 20T 4 ]

(b) Without using a calculator, evaluste (2—-%(71)[4+(2x%ﬁ)+ %/i'@].

G-y F ) [4+ 2x¥F )+ 416 |
34 4¥F AT - 4YF - 26 - 3fer 1]

2]

W

g - 36k
8- 4
4, 0

y

LY

PartnerinLearning
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2. ltisgiventhat 2x* -kx’ - 2kx? +5x+6 leaves & remainder of 7 when divided by
2x-k).

(i) Show that k*-5k+2=0. 2]

{6) = 24 kx®- 2B 15t 6

PE) = 2(8)- k() - 2k(EY 4+5(3) 16 =7 [0
R I A

-t Sl =0
> - Skt2 = 0y (sham) (F]

-~
(i) Find the vatues of £. B3]
Lt F) = KPSt E
ty = -5tz =0
S fe-2) oA fuctor (1
242k — |
k,z_ k* -Sskt =
Tk*-zt’
2k* -5k
At B
- k%2
-k t2
Q
k-5« tz =0 -
2 — = l
&’l)(k *Zt ‘-) O ‘-liﬁ;)’-“% (_‘)(Ij-
k =z o 200
k = 2 o 0%4Z o -2-%4T
k = Z«ar— O'QI%W "2'4'1,:( (1]

PartnerinLeaming
442

www.testpapersfree.com



(ifi} Hence, solve 2y° —5y*+1=0. 2]

2»17’*57 11 = 0O
Divie bﬂ L{Q’ Jf‘\wai'lm'(' :

oo
2 -5ty =0
O

Coy =56tz [

- _l(‘{_: 2 o 04147 o T2-HEZ
.

—'L' W‘ 2."{'[« a *0“{7[‘(’4{, (]

PartnerinLearning
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-6 -9x* +x-16
(x> -D(2x" +3)

- tx — b
(x*= ) (x> £ %)

3. Express

-bad-qntx - b
(111)(;47(2:,%3)

Lt

-6 -9  ta - 16 =

in partial fractions.

BP-~-444

6]

~ - At a6

GADG-) (274 3)

Cxt D

(1

A B
Lt =7

2t >

Alx-1)x 4 3) £ BT Ex13)

£ extD)( 1) (1)
' ~
Whan = =1, 6-4-1-1b = Al-2>(213)
-20 =-lOA
A = Z
o 1= |, ~6-at1-16 = B2X2A3)
-3 = (0B
g8 = -3
(ko 1= 0 _ = ALY T BM)t )
{
—t = -6-4-D ABCYP
v = | A\ & corvect [3]
2,3 comed [2)
_ eetbicent of X | eoweet (11
&M[)M“\? e { = LA +36-C 0 const [0]
l = 6 - ‘1 -
c=-%
-t tate 2 2 g ~4x -
! [;l"—{)l:?-x"t's) Xty X\ 24 : X [ ]
3 {- |
= X.Lt\ T ‘t a4 &
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4.

The equation of a curve is y = x’¢™.

@) Obtain an expression for 2.
g = X' e
24 . (o )(22)t (i )ze™) 1]
. 7e t e %
= 2xe™ (1) ¢

{2
2%

(i) Find the range of values of x for which y decreases as x increases.

for v fo decrense, —j% < 0 (1]
%‘4 2xe®* (1)

2™ (x4 1)

[31

It

Sinee. 2% is @Lwaﬂs Fosi‘ti\f&r ‘. (]
(x¥2¥) <O
XBED <0 Ao n
'[514 04( [['l
7
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5. Inthe diagram, ABTC is a cyclic quadrilateral. Q7P is a tangent 1o the circle and
ZBAT =2LCAT . The lines AT and BC intersects at M.

Prove that “~
(a TP=T1B, [4]
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(b) TP®=BPxPC. (4]
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6.  The equation of & curve is given by y—-—lnq’%{a—l,where x:%.

(i} Find ibe coordinates of the stationary point.

[3]
0/

Z - |

= 3}!.3 'i'
n (52 7

"

‘ 3
1l (25

2 ) -] D)

‘-\
a4 Qu>  _ _2 —J [ |
U I~ 2n <}

-—ZL.— (% - f:"l)
4 (BT

Gn- 3 2%
2x(2x - )

4n-5
20{2a - 1)

1]

i

~
-3 '
Gx* - 22

It

sub Wfr\fot?: 7 S ) J_‘;&)_’_ = 0-%6¢%

et MM!&ertﬁLejélfg‘lsf 0 ‘{—6%) £ [l] 1o
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(i) Determine the nature of stationary point. [3]
Method {
d’gg . (- a)(’) - - (Bn-2)
an (- 20)*
[6x* - §x - (32x*-Bx—24xt6)
= (®x* -~ 22 )*
_ ~lbx* 4t 24%x - 6
} (422 )% (1]
= a?
lhen . = ‘% _A;,{_ > 0 ]

- (0'151 04’64’) 5 & MimsnA Fm‘w‘rﬁﬁ- [l]

BP~449

Method 2
X = 5 |
%?L_ =~ Ve 0 + ve [1]
gradient | — ~ (1]

(815, 0-4b%) s & wisiwam ponte  [(]

11
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7. (a) Solve the equation 2cosec(x——§)=-4 for 0<x<2n. [4]
2 wsec (x-%)=-4
cosec (x- %)= - 5’.2'1
!
STy T2
sn(i-%) = - = A
{M-Sff_ gp\ﬁl’; = ‘_.g-
_Z. - - .7 14 K
TS ) ¥ 6, 6 ~
- L2 = : :
x o E En g [Rgetin]
(NA)
< te,
(v m
(b) Solve the equation cot{2x+10°)=tan70° for 0°<x<360°. [4]
et (210 = famn 10°
oot [ntt0) = ot 20° (1 ~
° {
tan (xt107) = tan 20 il
20 (0 = 2001 20‘0',; 3&0‘1. S60° [l]
2% = [D"E |0|Dﬂ' 3‘100' 550"
, = 5 as, 85, 215 U]

&

12
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8. (a) Giventhat cos(A+B)=—% and sinAsinB=%§6-, where 4 and B are acute
angles and angle 4 > angle B.

(i) Find cos AcosB.
cos (A B = coshA cosB - sin A sin B

-z _ i
T-; = WSA ﬁi56 26

= Is 5 _ 5
QSA Wﬁ& E-é"- s = __2-6 p (']

(ii) Using your result in (i), find tan(4— B) . Give your answer in exact form. [2]

cos (A-B) = cosA cosB & sin AsinD

[11

. 2 s 1o
- 26 ‘i"EE"‘lz (1]

leq fun (A-B) = A {11

(C ﬁ

1+sin A4cos A4 A
= — 4
(b)  Show that 1+s5in A=cos A OOtZ [4]
. [t snAt ash
Lis 4 sinf -zos A

¢ 2smntos bt (2ot )  — 1]

=

lflsih-é-us-?_- -(l-2 s:f%—;) ~— {13

. Zsindih £ zas™d

2 sind sl 1254

Zusé Cfm"%"(' oy %)
(1
2 sin 8 (el + sin &)

1

cos 2

Stin Ez_

W

I

et B = RS (shew) (1]
«

13
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9.

BP-452

The curve y =g +bsinex is defined for 0< x <27 . The curve has a period of #, and
the minimum value of p = 6. The curve also passes through the point (27,-2).

(i) Given that b is a positive integer, find the values of @, b and ¢. [3]
Pﬂ';.od = c
- €7
| ""-W'L = 2 & [\]

\{ = ot b sinZx
anx"z»'ﬁ,‘{”‘zr
_5 = at b sin2(24)
-2 = at b siag® -
s = at O
a= ~Z %

Mﬂ\ A _‘:'01 L{:’ -7
Sinez M pavt & b, S [
s A—m?{;{“dg =-z-¢-6)=%, b= 4’46
(i) Find the coordinates of the maximum points.
Matammn vaues ave twhen Sin 2x = |
(1‘; -2t 4 sin 2% ~
= 244
= 2
-2 % 46in 21
Zsin20 = 4§
sih ot = |
2n = %

=
2
_ 5
x."'%*%

(13

(2

WI'W\\["'Z'(

&

=i

Lavdirakes o Magivum f’”iw‘-s e
(_‘4’ 2.) Py C%ﬁ{ Z’) K
¢ 'K (13 14

Partner!'l'lL'Saming
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(iii) Sketch y =a+bsinex for 0 x<2x, 3]

— — T — —— ST  —

Y ==21 ¢ sin Zx

_Msbtf_aw{w;{'mdrm“’b a*\f:'z [1]

= both wax points conect 1]
= bothh man (m‘wis ewedt (1]

15
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10.  The diagram shows a circle C, with centre P(3, 3). The circle touches the x-axis, the
tangent O and another line QR which is parallel t6 the y-axis,

Ya

@O smmeeqmomfﬁ:emk - @\
| h& %“f’ ﬁft U - [t] o
Eavetion dfﬁm‘i& [x S) + (?““3) 9 __

| . t [
Ok -l 25ty -6~{-M =94 |

X‘i'\(-'{{?x 61{“%' 25 Oz —

it

[ e pgua jon of the cxmlg c, wh:{phis,amﬂﬁsﬁnszthﬁ miaclmthe

= (5t6, 3

Fauafion 04: amcg (x-»n)*-f ((1_.3)“ ﬂf‘"“ )
| |

%3“
o
sy
i‘:
(\
Py
1"

R A~ szﬂ?—i‘tx{”éy'f"i “5’3 |
R x%u['— 22x = % O T m

PartnerlnLeaml
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{(b) (i) Given that OP makes an angle 6 with the x-axis, find tan £. [13
- 3
TM 0 - 75 P (1 ]
(ii) Find the equation of the line OQ. [31

L QoK = 20 (‘f'cwﬁm'ﬁwu external rﬂ‘wf) (1]

Tam 20 = é[zj;\,\?&
. 2 (3) _ s
CFG g f
o Godintof OB = "5

. s
E‘VWO'FOa‘Y'Tx« (1

(iii) Hence, find the coordinates of Q. [2]

Ectwuﬁma'P o4, - lf'-'
S 3

17
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3 3
11. The diagram shows part of the curve y=x? and y=-x2. The tangent meets the

3
curve y=x? atthe point 4 wherex=4.

yll

L4

(i) Find the equation of the tangent. [31

= ¢ Al&g) (1]
hon 2= 4, G= 20 = 3 H]

((- 8 = iz "Q')
|{ = Zx-(218
3 = Zx- ‘f—« [f]
(i) The tangent meets the curve y=-x? at B. Given that the x-coordinaie of Bis 1,

find the y-coordinate of B. 13

bohan = 1, y= 3C0 =% = -
L{—mmw.o% B=-tg (17
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BP-457

{iii) Find the total area of the shaded region.
for \( x - ‘T‘ Ushen \{

I-F =
x

(5]

]

0
o
£
E;

f1

frea abwve A - aKiS (
= fF b -1 GE-DE) O]

e xit o3z
[%]0 E 0 7
=3 3z 32
= SU) -3 = 1= 0]

ML‘(M[: Afm belows 2 - rK(S

= 2eeena) - fy F Aw] 2
g
1,
= 30 ) =55 0
Mcthod 27 Aren bebow x-anis o |
2 5o
g -x i Y’AV t Lfﬁ'—l)a)fl]
Rt VR
e
= x [(o)--——&l)‘]*fg =L 1) 4

- _ 32 zw
S Tl e = 5 = F35 wits” g 1
19
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12. A particle moves in & straight line so that ¢ scconds afier passing a fixed point O, its

velocity, v m/s, is given by v=£* + & +5, where k is a constant. The particle comes to
instantaneous rest first at 4 and then at B.

(i) Given that the acceleration is — 6 m/s? at the point O, find the value of k. (1]
vetitkt 5
A= 2tk
hant =0, a6

(- 04k
k=-6g (11

(ii) Find the distance between 4 and B. [4]
ve ti-6tt S
g = I(t’-—g-t’c S) ot
S P -%i— —é;—;—t st 'tC,

mt=0 520 %0
cog= 44%- 3t* t 51 (i]
kb instantansms rest v = 0
*-6tts =0 X ~
(t-0t-5 =0
_t=—lnv-b=‘5‘ (i}

[han € =1, S= 33~ 30)" £500) =2%m J .
. s ]
n £ =S, 5= 365V 3(5) £5(5) = - 83m

- Drstae betusn Aadk B =23 188 = [03mg (1]

20
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(iit) Calculate the total distance of the particle travelled in the first 6 seconds after
passing O.

_ 3]
A t=0, s=0

A tel, s= 23 M

A £S5, s7-83m

kb 16, 5= 3O3-3(O)TISH) = -bun [1]

M

- X 9 . A
s=-8§ s=-6 =0 s=2%
t=s t=6 t20 t=|

Tk distance tawelled = 24+ 108 £23 U]

-—

< Ct]
A
[S . ‘f
{iv) Given that (' is the point at which the particle has minimum velocity, determine
with calculation whether C is nearerto Qorto B,

2]
ktumanwbwg,a"CD
a= 2t- 6
0=2¢t-6
t= 3 Y
W t=3 5= TP -2V 1S(3)= - 3m —
c O
vor ? N (]
s=-83 s=-2 5=0 :
C s mave, O 0 than fo Bﬂﬁ' —
END OF PAPER
21
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f- 2021 rrel'f?n hdd Maha Fufer 2

1 (a) Solvethe simmlinnecus squations.

e ®) @
2xy= 45 {1}
.Frum (1) xb 31‘!'2?:.1?

Swh (3) indo (ads
2%(3—%’#):&:
%X ~ 311 = 45
3xi-2%x% 4 4§ =0 r
x*—¥x +15 =0
Ex—s)(ﬁc-}):O
X=5 , y=hEoerky L]
x_=3'.,-j‘:"f'5¢r gkA T i)
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® @ Fi:ﬂﬂnwluuofihemmifuwhiuhﬁelhay=h—%k’ lsa

tangeat o the curve y=:¢3--;-k-1. Bl

L kx -3k
A -kx +3KE-Fk-1 =0
We bi~t%ac =0 :
kY- w0 (B ek 1) =0 ]
K* - K+ 5kt § 0
LR LA
~k* 4+ %l +12 =0
Kt -tk ~12 =0 £ ]

(-6 (k+2)=0
k=6 oeor k-2 L ']
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(i) Henoe state the lsgest integer value of & for which the line y=h-—%tz

interacets the curve y=xz-%k—l &t two distinct points. 1

k=% )

() Smm:mvﬂﬂmmm.ﬂmﬁﬁeﬁm

y=9x—27 md Gecrve p=i- 47 ° @
The line & twve dues net intersect [ )
as k= in fhe ohove tase: {:j T ]

Fr K<€-2 or k%6 , there is mo real ree

PartnerinLeaming
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2 @ Weite-down, and sieaplify the texms in tho expension of (2+)” in ascending
powers of x. 2

(atn) * 5
L3 T 3 [ i
-2 (5)atx + (50 2°x F ()27 + 64)3?_‘; (E)x

n

. 3
33 £ 90x 4 spx Frox® 4 10xT ¥ [ 4]

@) Henoe find the cosfficicnt of =' in fhe expansion of(2+3x+x1]’. B}

hg\n_u_ bl with 31’6"’.’.2.

5
(2+3x+x )

2 \* ay? [I]
s 324 so(3xixt)t 80 (ex) tHo(3xix )IE PEE
3
=324 k(3 4xT) +80 (x4 e+ x )+ wo21x |

w0 (bx?) + %o (21x°) [1]

11

. 3
Terms 'X.
= 1560 %°

Coelt of = =1560 [1]
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(i) Using the result ies part (i), desernsine the coefficient of ' in the expansion of
(1»,%“%;3)'. 2
5
[‘ﬁf:l-l- 39¢.+z")] { J

(4) (a+3x+ x2)

]

n

n

(4 x 1560

LA S
y: [.]

Coeft of x 3

(iv) Calexlate the vahue of the comstact teem in the cxpension of
[1 - Il,)(usux’]’. : 2
(i-%) {32 +.... tRox" 7120 x 4--) [ )
Congdont Yerm =32 —As-'-o.-ﬂlo
=168 ()

PartnerinLearning
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3

(8) () Sketch the graphof y=2Inx. I}
A
' y= 2z {an
i %

() Tnonder tosolve the squation n’*‘*-f;l; , & sultabile straight line has to be
drawn o the same sef of axes as the graph of ¥ = 2inx. Find the equation

of tbe siraight line and the nmnber of salution(s). B)
I..l— g
x€ =3z
Itz e
n3 4+ Alnse =<2 . '[i.l']

alnx =~2x—In3
EIVI ok str e s 7:—.-—21 -in 3 E 13
No of solution = | [‘TI]

@) Explain why the value of s betwoen 0 and 1 for which x¢% = [2]
. 3x
for \{: tinx Yo be defined » X 70 [ 0|

Por 1:“1::.-‘1\3, » ¥ %0 fr x>0
for Y:llnx » Yy <O fr O<x < L]
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(b) Using a separate diagram for each part, represent ou the mamber line the solution
sct of

G 3(5-x)>x+13 21
15 =32 7 = +13
4x £ 2
x < [1]
P SN,
p——t—p———7 T[]
-1. 0 -; ) 2
G - %:M%(Z!—Zx) 3]
4x*. 1x < 3-1% : N
4x* -3 <0 . lmi} -%\\//%
I ¢ B
O : . e}
t § t —> [ 13
-G 3 .
£0-%680) (o-3660)
State the set of values of x which satisfy both of thess inequalities. [
-~ L
2z 05 [ J

or -p-%66 < x <05

PartnerinLearning
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.
4 () Solvethecquation e"z-u[ar -5 41
et P = ex-z
- ¥ =
£ P 5
P -5p 1% =0 [ ]

tp~T1){pt2) =0
) fz'l or p=-2 14

" e o2 Crejected ) [ 2

PartnerinLearning
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(&} Solve the equation logy {3x+1)— 10:52 = log,;{!-—xz}
'y log, (2-x)
!g} GBx+i) - —— = _25;(_1_1_ L []
* 1LY ey, 2"

g
log, 3x+1) =1 = h&!-%l-"—}—?

2 hj,_{'?sx«H‘) -2 = 'Iosz {a~-x">
Ioj,_ [S'x.-ﬂ}& “1033‘-(‘2_;;’) =2

(3x+1) =4 [ 4]
2 -nt |

(3 +})1=r*t»C1 -x*)
At Bxx | = I P
13+ (x -T=20 L)
(132 -1 2({x41) =0

x = -'-I]% or wn =1 Cch'ed‘eJ)

PartnerinLearning
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s given that {"(x --31 ; + :>‘ 4 |
i s E¥i,
) ($x - 9)2 ]

Given that the x-avis is a tangent to the mmey*=f(r)atthepointwhﬂix$2.

) find an expression for £(z), EY
- e s ]
-t -
xSl
= —ae ¥ s te L7

Whan x=2 , §'(x) =0
O = =2-t+<¢ -

=3 [: |j.

et ) -4 x _ | deduct | mk iF
'F(x') = -2e 5% ~9 T3 HX) s mi.s:fnj

12
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{ii} hence find sn expression for Kx),

Jae¥ - L

. —2e'3%

Bl

t

Hx)

€ —— - In(x-9) 43 4c
< 5
= l}e'-ix _ Ints5x~%) +3x tC€ r i]
5
When x=2 , ?fz}:o #
0z -0t64C
¢ = -10 [ ]

o0 = et L llsxzV o dedut Ik #

{{:r.) 13 m‘ssf.:j

(i) explain whether the gradient of the curve Kx) is an increasing or decressing
ﬁmu:innforx:v;.

2]
e €750 ad gigm Yo R %% ’}[ 5
Herehre. F'(=x) vO

Hence -F.'[:-L) which i$ 3“&-‘&:‘}- of Flx) will
be an inue.qsinj Punction . L]

PartnerinLeaming
470

www.testpapersfree.com

BP-470



6 Ttisgiventhety =xsinx+eos’§-.

@ Obuinmmliuﬁﬂ in the form {xoosx+ painx) where p is a constant.

4

a4z

or

- ]

C 3 e

e ———— . *
c x ws % t si_n x % 2.(¢g-§)(-sm'§)['lz')

¥

X s X § M X -~ .‘.L':ji

Zx cas x + |
) '.“gd EQYy T T e————

x 2

So Y:x_ﬁhzﬁ-m
x

= x twmx + %wixﬂ-i

PartnerlnLearning
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x eosx + % sin X [I]
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(H) Henoeﬂndﬂuvahxofﬂnmkfwwhdif 2xeosx de=x+k., [4]
1
3

. i
[:u’. cos <+ 2 Ein x] dx = [x $inx. + o5 E]
) .

J
éj ix wsx dx = ['-‘“l*""-:i'ﬂf’a% J L osimx dx
= ['x. sin X -+ cos 'z [-'-( colx)] [ 1].
. [(gt x4)- (m)] [o n] &
Y
i)~

T
X s x dx +ja-‘£.sin.x de = ]:x $in z + o5 z] [!J

o

PRl

}

=% —] ‘.[ f]
J?lx. eosp x d% = 1[% —‘1) ‘
' o = -2

kz=-2 [ 1]

PartnerinLearning
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The disgram skaws a trapezium in which AD is paralle] to AC and angle ADC = angle
BCD =90, The points B and Care (12 , —2) and (2 , —Tyrespectively. The line 4D
meets the y-axis at (0, 7).

>4 P

Given that AR =28C, find
@) the coondinatesof A,

Grod of AB_:-‘_itlz

12~z <
Eq'u mf AD s ','-‘-‘.'Ji'l'i'-[
2y = x4+

%= 2yt ——0) | i
Given: AB = ABC

Jtx a2yt t7+1) = 2J£u~23 +{-2+1)"
(x—120% 4 (y #2)% = (0™ +57) ) [ 1]
sub (1) int (2)
(LT-I'!--'D) +C7+1} 5oo
(17-1(.) +(7+2) =500
4yt -ty v o6 +y2yyyth 5500
5‘!““"')’ 4+ %0 =0 [ 11
Y"_ 20y + 3 =0
(y-1§)(y-2) =0

4

whn ¥ = 1% , =22
Wiiin y= , X = —10 {red'edeci)
ACi12,i8) [ 1]

PartnerinLearning
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(i)  the coordinates of D, o
3rui of €D =-2
E%n o" [ JIETY —Tx—*_;: s =-2 [ !J
y= -2%-3
From rnt'l (i), x =2y —4

Y= —2(2y-1%)-3

9\,-‘35 ’
‘f:S
x:-l}
DC-4,5) [ 1]

The point P lics on BC produced such thet PRAD is & patallclogram.

Gil) find the coordinates of 7. . 2l
. Midroinfl' ef BD= (-—‘-z-:a_l ; —‘2_}?_)___(4_,_}) £ 4]
led P he Cx.:j)

wisint o AP = (2%, E2). (v,3

2246 . ¥ty _ 3
) =% -'T!"E‘
x =-1% Yy =-15

PC-1+ ,—-18) [ -1]

17
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The figare shows two tods P4 and PB which sre hinged at P. The rods slide such thet
P, A and B are oo the same vectical plane. When P toves down, 4 and B will move in
opposite direcons mhehﬂmﬂmﬂ.fhchmmnﬂldiﬂmmhethmdB
is x metres and 7 is y metres from the ground.

() Exprcssx intenns of . 4|
(£)+y*=as [ 1]

2 % .
.2 =
= +Y ab

x* = 100 —‘tyz

= Jloo-"hlz' [‘ 1]

() Giventhat P iy flling vt the rate of 2 mn &1, find the rate of change of x when P is
3 metres from the ground, BI

#:-2 ma!

4t
= {loo-'h‘i )

4" = 3 (wo-%y *) t (”57)

] ~%
T L1
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Continuation of working space for guestion B(5H).

" &_x d e 4
& - Iy N3
=== xt-2> T 1]
1006 ~ thy*
Sup y=3
dac _ - M(3)
= D et ¥ (-2
v J toe ~ W{3)*> .)
= 3 ms™! L 'j

The r0d PA makes an acyte aagle &with the borizonts] groumd.

(i) Vsing yots answerto part (), find the rate of changs of § when P is 3 metres
frot the ground. 4

=
6 2
cos =
X = 10 s @ L 1]
dx

3 = ‘:X-g‘_:; ]:|j
S:T%=—"Jj rad s L 1]

PartnerinLearning
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9

The dizpram shows a rectangular table ABCD arranged such that the siide 4D is inclined
at 2n aogle of § to the wall. The lengths of 45 and BC are 0.7 m and 1.8 m
respectively, The parpendioutar distance from C to the wall is L metres.

wall A
[ |
07m
R a
1i8m
C
() Explincdeardywhy Z=18si0 8+07ex @ 2]
sin @ = ‘I%: . .
az 1-%¥ sin O [ 1]
~b_
ws@-n__l

‘b=0-'1 cas & .[‘j

L=ath
1% s @ ¥0 3 cos @

6] Enmsﬁhﬂwﬁmkm(ﬁ-a},%ﬂ>0ﬂ0'< & < WP, [31

L= 07 cos@ 4 |-¥ sin©

- Ik
=j0-']z+l-kt s (9-—0(.) whare "'U.nd-;.T

N e
= [37% cos (6 - £3.741) C1J
= 193 cos (6 -6%7°)

e —y—
[1] 0]
it
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(i}) Hence, state the maximum velue of £ aod find the cormesponding value of 8. 131

Moy veue of L =1-93 1]
cos (B - (871499 = ) [N
o =65° [ 1]

(iv) Findthe valueof fwhent = J25. 2

FAS cos (& — 65T = JiF

ws (6 - cxwiD = ZE

basic £ = co8  0-BIREE = as.o97" [ 1D

“ L -]
o 6w’ = 35-047° 6 — £5-T47= ~35-0%7
@ ID3-F e=331° 1 1)
Cred’ed-eé)
21
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10 mmmwﬂmﬂmmrm»mmmw
an equetion of the form 37x* =10.

x 1.2 16 20 24
¥ 2,208 13 1.532 1.35

{i) Olpuphpapup[otlgylgainsllsx,wngnalsoﬁunmﬂlmﬁmmu&
gx 0.0714 | 0-.304 [ 0-301 ] o-3b0 Toble [ 1]
lay |0-343] 0-265{0-185| 0130 | Groph [ 2]
v

) Unyowyxphhesﬁmab&evdwufﬁmdm‘k

4
Y"x =0
gyt 4l "=
gy = "-E-isx + h

+=0m5 [1]

ho= 0315 =253 [1]

ardient = — B = - 818 =07 [ 13
kz. ox1536 =111 0]
Gif) Withoot plotting snother graph, find the gradient of the straight line cbtained

whin 1g x Ix ploteed againat kg y. 3]
k.ljx.:'- ~h |53+¥
L
‘31 = _bk" §y
Grad = — hk‘ ['- 1:!
P
- o1
z=1-%3 [ 1]
_m])_
22
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