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I Find the range ofvalues ofp for which y = xl + p(x-1)+4-x is positive for all real

values of .r,

BP-36

t4l

t3l) Given that J1 Q, * z) = z(t -2) , express ft in the form a + DJ7

ParlnerlnLeaming
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BP-37

3 (r) By completing the sqrnre, prove that the minimum value of y=gaz+4x-7is

t3l

(b) Two statements are made about a quadratic expression f(r)

Statement I : The graph of f(x) has a turning point at (-3, 5).

Statement B : f(x) cannot be expressed as f(x\ = a1r- 011, - q) where a, p arrd q
are real numbers

State whether each ofthe following is true, false, or ifthere is insufficient information to conclude.
Justi$ your answer with reasons.

(D f(x)=212g1312 *5. t2)

(ii) (-3,5) is a minimum point. t2)

PartnerlnLeaming
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4 Solve each ofthe following equations for ()" < lr< 36()".

(a)
I

sin(d-25") =;

(b) zle:l. o-t=sserce.

BP- 38

t3l

tsl

PartnerlnLeaming
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5x2 -3x+8 2 3x+l

BP-39

tzt

tsl

5 A student claimed that

(i)

(ii) Express

(.r-l)(x'?+4) = _+ :x-l x'+4 , x*1.

Without finding the partial fiactions o1 J'':I1t and without substituting(.x-l)(x'+4)
any values ofx, show that the student's answer is wrong

5.r'-Jr+t(
(, -rX7 +4)

as a sum of two partial fractions.

PartnerlnLeaming
37

Visit gta.sg for more!

https://gta.sg


6 (a) Solve 32' + l8:3'-']

(b) Solve the following equation logr.(
I

5,r* 6) - 
- 

=los (r- l)

BP-40

t3l

t4llogr5
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7 Given that f(x)=2xt +(a-4)x2 +ax-6a,

(D show that .:r - 2 is a factor of f(x),

(ii) find the other quadratic factor in terms of a and x

(iii) If f(x) has three real roots, find the range ofvalues ofo.

BP-41

tll

14)

t2)

PartnerlnLeaming
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8 The diagram shows the curve ]:asin bx+c for 01xa t radians. The curve has a

maximumpointat (f ,r) *0"-,nimumpointat (+ --)

BP-42

l2l

t2)

v

2
G

o 7t

(+ -,
(i) Explain why b = 2.

(ii) Find the equation ofthe curve.

On the sarne axes, draw the graph of y = 4ss52, + 2 .l-abel the y-intercept and

the coordinates of minimum point(s) on the graph clearly.

PartnerlnLeaming
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9 Concentric circles are circles which have the same centre
The diagram shows two concentric circles C, and Cr.
PR is a trngent to the ctcle Crat P (l,7).
The equation of C, is x2 + yz +4x-6y+4=0.

(D Show that the centre of C, is (-2,3) and find the radius of C,

8P.43

t3l

t2l

C P(1. ?)

r
R

(ii) Find the equation of Cr.

PartnerlnLeaming
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BP-44

t4l(iii) Given that PR cuts the x-axis at point R. Find the co-ordinates ofR

(iv) A third cicle, C, is tangent to both the .r and y axes. What can you deduce

about the centre of the circle?

PartnerlnLeaming
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,- 
*)

in descending

(l:r-a) is zss,

BP-45

t2l

t3l

l0 (e)(i)

(ii)

Write down the first three terms of the expansion

powers ofr.

I
Given that the coefficient of - in the expansion of

.r

find the value of a.

5

, l)
' q*)

PartnerlnLeaming
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BP-46

t3l

(b) The expansion of ,o-+,) , where n is a positive integer, has a term that

is independent ofx. Find the smallest value of n

PartnerlnLeaming
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11 An inlluenza epidemic spreads through a population rapidly, at a rate that depends on two factors:

o The more people who have the flu, the more rapidly it spreads, and
o the more uninfected people there are, the more rapidly it spreads.

For a particular community of 1000 people, researchers found that they could model the spread of
the flu using the logistic model,

1000ttr)=-....._
l+999e"'

where f(t) is the number of people infected, , is time measued in days after the first bfection and t
is a constant. The following graph shows how the model fits the data. The point ( 5, 20 ) lies on the
curve.

(5, 20)

t (days)

t3l

(ii) Predict the number ofpeople infected after 10 days. t2l

PartnerlnLeaming
45
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(iii)

(iv)

How many days will it take for 750 people to be infected? Give yow answer
correct to I decimal place.

BP.48

l2l

lzl

Student,4 suggested that an exponential curve ofthe form

B(r)=eh,wtreret=9
5

can be used to fit the data set just as well.

Student -B claimed that the logistic curve shown in the diagram is a more accurate

model.

Who do you agree with? Explain your answer

PartnerlnLeaming
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12 In the diagram, ABCD is a rhombus, The coordinates of I and I are (20,-g) and (4,-4)
respectively.

C is a point on the y-axis and E is a point on CD produced such that ZBAE = ZCEA = 90" .

The length of lA is y[2 units.

D

C

BP-49

t31

E

x
o

B(4. - 4)

(i) Show that the point C is (0, 12)

A(20, 8)

PartnerlnLeaming
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(ii) Find the coordinates ofD

(iii) Find the equation oflE

(iv) Find the area of the rhombus I.BCD

BP-50

t3l

t3l

12)

PartnerlnLeaming
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(v) Showthat coszocB=#

BP-51

l2l
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J

BP-56

t{
I Find tlu range of values of p for which J = x': + p ( r -1) + 4 - x is positive for all real

valuns ofp-

J = 11 +px- i+4- P

D* nminant =&'t - ulac < D -- -.t{1
(p - 1)t -{1[4- p] < 0

p2 -2p+l-16+4p <0--- Ml
p'?+2p -15 < 0

(p-3Xp+5)<0 --- Mt
-5< p <3---11

l Giventlnt.F(f +f) =3(b-2). E:Enss &inoe h*r, a+bJi wlere a anrl 6 are ir egas. l3

e(3-rF) =2.F+6

o ='! *: -'=nf-- - }fl(conlugare surd)3-.tl 3+tr1

6rf'7+14+18+6.17
9-?

-12Ji 
+32

= t6 +6r/7- - -,{l

- - - Ml(e xprsion), Ml(denominator)

PartnerlnLeaming
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BP- 57

4

3 (d Bycompleting the square, po've that flre minimum value d y - 6) +4x -.1 EI

ts -?
'l
,}

=e(,,+ 2
-x3

-'t

6x1 +4x -'1

,*! ?---MrI tII=rI

='['-+i -tJ---ut

*|) > otr-*,t rqrr*),6[, ++l

l
=,[,.+l-il-,

=r(,*1I-2-,\ 3J 3

Since T -ft>-t!,---a
1

la rrce, minimum value is-?i

Stahment.r{ : The gnphof f(x) }ms a hrming point at (-3, 5).
Shtement8 : f{r}cffinot be expresed as f(r) = 6(1- p)(x -4) where 4 p and g are

rc aI numbers.

Shte wiretirer each of tla followirg is tue, false, w if there is irculficient irrformalron to
corulude. Justifypur ansrrer urilh reasorn

(0 f(x)= 21v19t*5. H

(D {-3,5)is aminimumpoint ta

(il (x) is of thr formp + (x +92+5 since (-3, 5l is ttre trunurg point but tre
constant a can be anyreal number arrd maynotbe '2'. -- 8l
Flence, there is insrrfficient urfsmation b ionrlude tlnt {x) = 2(r +3f +s--El

Since (x) carurot be fac brised inb fscbrs that ilt na! it me ans tltf,t fftF 0
har no rtal motr.--8l
As the trrnhgpofut lir ahm,e the;r-axfu, tla gnph of t{x) must opn
upwards lo rroid cutting the x-axis, hence ( -3, 5) is a minimum point. True.
E1

PartnerlnLeaming
RE

(D

(b) Two shtemenb are made about a quadratic expession f(x) .
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l

5

Solve each of the following equations for 0" < A < 3604

-t(a) sin'(0 -25'): -.

(b) Xan2 0 1: ,*", .

(a)
I

s]m(0-25'l=-

basic angle, a lro" - -- ,,
0 25' =30"150" - -M|
0-75".175" ----A1

(b) ?lanz 0-l : 5sec0
2(sec2 0 - l) I =5secd ---Ml
2sec2 0 - 3: 5 seco
2sec20 -5sec6-3- 0
(2secA +lxsec9 -3) :0- - - t/t

I
secd= - - or secd= 3

2

cosd: -2 (NA) 
"o. 

d = I
3

BP- 58

t31

t5l

lvl basic angle. u=70.5280 ---\fil
0: 70.5" 289.50- - - Al

PartnerlnLeaming
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6

5xr-3-t+8 2 3-r+l

BP-59

tsl

5 A student claimed that

-.l.=:-.
x-1 -r-'+4

r+-1(-r-l)(.r: +4)

5.rr -3.r+8.....-..........

(r-l)(-r'+4)

(i) withour finding the partial fracrions of 5't,. 3H-,
(-r-lx-r- +4, 

and without substituting el
values of-t show that the student's answer is rvrong.

(ii) Erpress as a sum oftuo partial liactions

o

(ii)

Z(xz+l)+(3*+l)(r'- l)

--.-------------------------(x- l) (.r2 + n)

2 3x +l
-r-1 ' x: +4

2x2+ 8+ 3.r?- 3-r+.r- l

(.r- I,) (r:+ 4)

5.i?- 1l + 7
- - -.4 Ir.r-l)(x2+4)

5-r2 -3.r+8 A Bx+C
---::--- - ----il ' -:::--:-: ttt
(*- l)(x' +.1) (x-l) (x' +4)

5xz -3x+8: A(x? +4)+(Bx+C\x-l)
Let: = I

l0 =.,4(s)

A=2-----Ml
l*tx=0----Ml
8=4A-C
C=0
Comparing coefficients of r2 :

5:A+B

B =5-2=3----Mt
5r2 -3x+8 2 3x-:::-----:--- = 

- 

- - - - 4l(-r-lXx'+4) (r-l) (x'+4)

PartnerlnLeaming

Visit gta.sg for more!

https://gta.sg


7

BP-60

t3l

t4l

6 (a) Solve -12' + 18 = 3":

3" +18 = 3'-'
Lelu--3" - - -II1
a':-9u+18=0
(u -3Xu -6)=O-- -ML
u=3 or u=6
J =J J =O

.r=1 ,=186=1.63
le3

(3s/) - - - ll(for both ansr*ers)

(b) Solve the following equation log,.( 5x - 6) - -l :;og.( r - I ) ."^. log.5

log,: (-5.r-6) - 
--loo

.( r- I r

los -( -5,r - h r

l,rr.25

l, ,-r, .5

logri=log.t-r- l) - - .,]rl I dutrrye ttf basef

lugrl 5.r - {:t- Jlog.l = 2log.( .r - l) - - -.l.,ll

l,rg =lo!.( r- l)'- - - ,Ullquotient lanl
5

ir- O

=(-r- l''

I

5r-6

-t.\:- i3r+ l(.)=o

(1'-:)(-l.r-5t=l)
I

=l ar .v =l-- - -Al
4

ll or both rrrn 
"rr]

PadnerlnLeaming
58
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8

BP-61

t1l

t4l

l:l

1 Given that J'g)--2x3 +(a 4)x2 + at 6a-

show that x 2 is a factor off(:r),

tind the other quadratic f-actor in terms ola and.r.

Itl(r) has three real roots. llnd tlre rauge of values ol a

(i) f(2) =2(2) 3 + ( a - 4') (2\ 2 + a(2) - 6a

=16+k-16+Lt-&t
=0---Bl

(iD 2i+at+3a
,-ZlZrt+(a-q;r+..-6n

2-t - 4x'

(D

(iD

(iii)

(iiD

ai)
--- Ml

+ca
ai 2ar

3ax -6a
3ax -6a ---Mj

o ---441

The other quadratic factor is 2x2+ d.x + 3a. - - - A1

a'-+12111a1>o----ut
a' -24a> o
a(a -24)>0
a<0,a>24----Al

PartnerlnLeaming
59
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IJ

9

The diagram shows the curve y = asinhx + c for 0 S .r 
-< 

z radians. The curve has a

maximump"ir,r(i z)*au.iri-,mpoim" (+ -,

(;')

o

Explainwhyb=2.
Find the equalion of the curve.

.r
]t

3tt
:- " -4

.t
I
i

I

) 12

12

(r)
(ir)
(iii)

(D

(iD

On the same axes, drarv the graph ofy =4965 Zx+2. Label the y-intercept and

the coordinates of minimum poin(s) on the graph clealy. I31

2r
Since there is one complete cycle in rc shown in the diagram. b : 

- 
=2.---B2Nl1l Al

2,4)n
a= -l- - -fl

r =l--l=- I- - -al
)J=,nkilr- l- - - or D2

Gl --- y-intercept (y : 6)
GI --- I cycle

GI --- min point (i ,-zl

PartnerlnLeaming
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.)

10

'fhe diagram shows tu,o concentric circles C, and C,

The equation of C, is .rr + y2 + 4x -6y + 4 = 0.

(i)

(ii)

(iii)

(i')

t-3l

t2l

tll

Find the radius and centre of C

Find the equation of C. .

Given that PR is a tangenl !o the cirLlo Crat P (1.7). tind the co-ordinates of
R.

A tlrird circle, C., is tangent to both the * and -v axes. Wlat can you deduoe

about the centrc of the circle? t1l

(D x2 +y2 +4x-6y+4--O
(x+212- (2)2+ (y- 3) 2- ( -3) 2+ 4=0- - - Ml
(x+2)2+ (y- 3) ?-9

centre ( -2,3) , rsdiu: =3 - - -,1 1,1 |

(ii) Subst ( l, 7) into equation

(1+2)z +(1 -3)z =r'---Ml
rr =25---Ml
C, : (t + 2)z + (y -3f = 25 - - - Al

(iir)
4

gradient ofradius - : - - - Ml
-)

1

Crradient of PR : - -----t,ll4
Subst(l,7)---M|
Equation ofPR :

33
l'= - -r+ 7-- - - Al'44

(iv) The centre of ttre circle lies on the line y = v or the line y - -x. ----'Bl
Or coordinates ( k, k) or ( k, -k ) --- B I

PartnerlnLeaming
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11

l0 (aXi) Write dosrr the l-rrst tlree terms of the expansion

(ir)

powers of -r,
I

Given that the coetl'rcient of in the expansion of
-(-'

255, find the value ola.

in descending

BP-64

t2l

l-3 I

t-r l

I 5

I

4,r

( 3-t - a) is
ilr

(b) The expansion of
J;

is independent ofx. Find the smallest value ofn

'.lnhere, is a positive integer, has a temr that

(aXi)

(ii)

(b)

,_

("

( :.\ r) ',-

'1 - l) / r

!
=(2,s+(i 

),,,.1- * )"( ;),,, (*) +...---Ml
4.r

205
- ?r_ 

-r 
-

.t .r.l
- - -.11

---\{l

(, - *)' o.-, t =(n -!. 1- 
)r.,-,r

2Oa 15

xx
I

Coelficient of = =255x
2Oa+15=255---Ml

a=12---Al.

("'-r)'

'-,=(:) ( ___Ml

[,,).,,tt-
\ r/

J;
I2n-2-r
:

Poucr t.ll .r :

I2n-2-r=0---Ml
2

5

4

Sincc n and r must bc gxlsirivc intogcrs , sntallest n:1x4=S- - - Al
4

ParlnerlnLeaming
62
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12

11 An influenza epidemic spreads through a population rapidlv. at a rate that depends on two
lactors

r The more people who have the t-lu, the more rapidlv it spreads" and
o the more uninfected people there are. the more rapidlv it spreads.

For a particular community of 1Off) people. researchers found that thev- could model the spread
of the flu using the logistic model.

BP.65

t31

t2l

t2l

^ 1000I(t) = 

-.

1+999eH

where (r) is the number of people infected, / is rime measured in da1,s after the t'irst infoction
and t is a constant. The fotlowing graph shows hou.the modcl fits the data.

{-i. :0)
t (&ys)

(t) Show that the value ofthe constant. &, is approximately -O.603

(iD hedict the number olpeople inlbcted after 10 days.

(iiD IJow many days will it take for 750 ofthe population to be infected? Give
your answer correct to I decimal place.

(D 1000?o=__ - _Mt
I + 999e51

I + 999est=50

e5k
49

999

Ik=-
5 '"(#) - - -Ml

= - 0.602986...

=-0.603(3sf)---At

PartnerlnLeaming
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(ii)

(iii )

(Yi)

lo00l(tt-__ _ _Ml
| + ggqP l0l

13

:293.8...

fltol-294---o,

r000
Lt1

I + 999e kt
750

l+gggekt-4
3

"'= 
3 

= 
l

999 2997

,J')
l. :uu; 7

=13.3(3.r/) dats---Ml

Student I suggested that an exponential curve of the form

EU) 
: ek" *h"t" f : i' 

tZo
5

can be used to fit the data setjust as rvell.
Student B claimed that the logistic curve shown in the diagram is a more accurate
model.

Who do you agree with? Explain your decision. l2l

Student 8.
The exponentia.l curve g(/) may pass through the data point (5,20), it concaves
as / increaseq suggesting an increasing rate ofinfection. - - - B1
The logistic curve, horveveq tapers off torvards the end, reflecting the
decreasing rate of infection as more and more people are infected in the
community, hence it is a more accurate model. - - - 81

PartnerlnLeaming
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t2

14

In the diagrarn,I-BCD is a rhombrs. The coordinales ofl and B are (20,-8) and

(4, -4) respectively.

C is a point on the l.axis and.E is a point on CD produced such that ZBAE =ICEA=%,
The length of,{3 is {272 units.

)'

x
()

B( 1. li

A (24 . -x)

C

D

E

(i)

(o
(iii)

(iv)

(v)

t3l

t3I

13t

lzt

t2l

Show thal the coordinales of C is ( 0, 12 )

Find the coordinates of D.

Find the equation of lE.
Find the area of the rhombus ,4-BCD.

Showthar qsZOCB=L.
Jtt

(i) (4-0)2+(-4-J)2=Jzn- - -ut
l6+ 16+ 8y+ yz=272

y2+ 8y- 240=0

(y'12) (y+ 20) =O- - - Ml
y=12 ory =-24(rej\
C(0, 12) - - -Al with y=- 2O reiected

PartnerlnLeaming
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(ii)

(iii)

(iv)

(v)

15

Midpoint oJ AC. M =

=(10.2)---Ml

20+0 -8+ l2
2 2

.)

4+x, -4+yD
-ilo.2)---Mt

l6
MI

.r, = 16. ,yr- 8

D( 16.8) - - -.4 r

Gradient ofAB: -!
4

Gradient of .18 = 4 - - - 111

Equation oflE:

- 8=4( 20) + r'

c=-88---Ml
1'-4x- lt8 - - -Al

0
---^[l

12

2

PartnerlnLeaming

=)Fzo-crcotl

4 20t6
4 -8 8

l0
2'12

24}unit'--- Al

cosz OCB

,lm
256 l6

272 li
4

Ji

66
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