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1.

Quadratic Equation

Forthe equ*tior ox2 +bx+c=0,

Binomial expansian

(a+b)

Mathematical Formulae

ALGEBL{

-b! bx -4ac

2. TRIGONOMf,TRY

sin2 l+cos2,, =l
*r2 A=l+ran2 A

cosec2 A=l + col2 A

' = " 
.(l)'-''. (;)'-'* -' -(:)'*' u' * * u"

. (r) nl n(n -l) ... (n - r + l)
where n is a positive integer and I l= 

-

\rJ fu-r'tlrl rl

ldentities

sin(,4 i 8) = sio ,4 cos I t cos,4 sin .B

cos(ltB)= coslcos, + 8in lsin,

an(,, t 8) = 
hlttu8

' ' l+ t8u,{ tao,
sio2l = 2sin ,{eosl

cos2,4 =cos2 l-sitr' A=zeosl .,4.-l=l-zsi[" A
2taa,l

lao'24 = 
--":-l - t8tr' l

Formulae for AABC
abc

sinl sin8 sinC

a1 = b? + c2 - zbccos A

Areao{A= ! bc sin,l'2
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Given that I +2r-3 is a factor oll(.r), where f!x): I + 4* +2* + ax-b

(a) Find the values a;[a ad b.

(b) Hence, find the other quadratic faclorr ot.t(J)
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P
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The diagram shows a triangle PQ.R with an area of 18 cm2. The base p,R has a length of
( 4..D + 8 ) cm. The line {Q is eitended to the pornt J wlrere the angle P,Sfi = 45'.

(a) Find the perpendicular distance *om P to QR, leaving your answer in tle form

a + bJi , where a and b are rational numbers, t3l

4



f

(b) Find the exact length of PS, leaving your answer in the form m + nJ, , where p and n

are integers. ll]
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(
i

3 Civen the curve ,=l ""-!r-t'-23
crosses the y * axis at P.

55
"t--- a

-1

nd the normal to the curve at point P In 2
24

(a) Show &at
dy et' +7

dx ct'
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(b) Find the equation of the normal at P 1n ? l5 , leaving your answer in exacl form. [3]

(c) Hence, find the cSordinates ofQ. trl
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1 (a) Find the coordinales of the stationary Iloinls on the graph of,y = 2:t' - 9r' + l3 . 14]

ft) Hence, determioe the nature of &e dtatlonary. p0ifrt(s). (ttt
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t21

t5l

5, (a) Differentiate 2,;rcos2-r with respect to r

dsft) Hence, evaluate [; (l - 4xsin 2.r), JO\
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(a) Obtain an cxpression fr 4 inthe form (rLr'+ 6) (z.x - S)' , where a anrl & are' d.x

.l
2.tX6. lt is given thal -v = (.r- 2

r 1'ltLt

t2)

rnlegers.

(b) Determine the values of x for which y is a de creasing4(rnction.
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The variables .x and y are such that, when x = 3, y is increasing at a rate of 0.35 units per

second.

(c) Find the rate of change of-r when .x : 3.

It is given further that the variablc z is such that z = f .

(d) Show that, when r = 3, z is increasing at twice the rate ofy'
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7. (a) Givcn that

t2
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jlg-r
(b) Show that logrx-log,",r=-.- 4lg2

l1
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8. (a) Write down the general term, T,+r. for the binomiat expansion of f2r*+)\ 2t)
tl

trl

I5l
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(b) Find the term independent of x in the expansion o*l(i -,)(,. #)''



l5

(c) Explain whaher there are any terms containi4g ./, where n ir odd in the expansion of

(".*)" t2l
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9 (a) Prove that to''{ 
= 

2

l+sec'-x cos2J+3
t3l
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@) Hence, sotve the equarion ,*,o* = ; for 0 5.r < 3 t4l

trl(c) State the number of solutions for -2n < x < 2n.
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l8

D

?n3

.4

In the diagram, OC = 4 m, OD:7 m and anele CBO = angle DOC = aullgle DAO = X)".
It is aiso given th at a,Il9le COB = I such that 0" S & S 90'.

(a) Express lB in the form p sin , * { cos d where p and 4 are integers'

C

Bo

a

rllt-)

ft) Hence, express lB in the form l? sin (d + a) where fiis positive and a is acute. t3l
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(c) State the maximum length oflS and its corresponding value of d

(d) Find the value of dwhen l8 : 165 m
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ll.

20

R
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3y-4x+40=0

4.y+v=43

!

a
lz

P

lt

.t
o

The diagram shows lines A and ,lz inters€c_lng at P. Line /r has equation 3v - 4r + 40 = I
and I: has equation 4y + r = 48. The point M is the midpoint of OP. The line /z inlersects
the 7-axis at Q and the hne /r rntersects the.r-axis at R. -

(a) Show &at OP is perpendicular to MrR. I5l



ft) Find the area of ORPp

2t
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12. The tatrle shows experimenlal values of lwc variable, -x and y, which are connecred by dre

eQuation y = a3lx- r, where a and 6 are conslanls.

-r I 2 3 + -l

.v l.B9 , 2.3 2.82 1Al 4.20

(a) On rhc grid givcn on page 23, usiag a scale of2 cm to lgpresent I uni!.dn the"hori2onlal
axis and 2 cm to reDresert 0.2,units on the venrcal axls, plot a suaight lir;e.graph of
lny againstr. tll

("b) Use your graph to eslimate the value ofd and ol,. .31

(c) By &awing a suitable line on your graph, solve the equation 2.46 = ce& - r. t2]
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Quadratic Eguation

For the equation axz + bx + c =0 ,

Mathenatical Formulae

I. ALGEBRA

-b! b? - 4ac

2o

2. TRIGONOMETRY

sin' ,4 + cos2 ., = I

sec' A=l+ tan' A

coseczA-l+cot2 a

Binomial expansion

(a + bl'

Idenlilies

Formulae lor lABC

sin(ri t ,) = si! I cos , I cos ,{sir! ,
co{;{ t 8) = cos ,{cos I T sfu,{ sin,

t"o(-lt B) = 
@/1tu8

' ' I + tatr/tan,
sin2A = 2sit AcosA

cos 2l = cos2 I - sia 2 A =2casz A-l=l-zsin'A

EiozA= 
2tu!

l-tan'I

=,'.(l)-,.(;)*"u . .(i)a*' b' + + b',

where z is a positive inreg", un ' 
(') nl n(n -l) (n'r+l)

" [,.J 
= (, rlr = 

,l

ab.c
sin,{ sinS sir:C

,2 =b2 +c2 -2bccos A

Area of A= !usm,q.-2
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1. {a) Express y = b? - 4x + 7 in the form a(x .- }): +c, where c, } and c are conslanLs, 13]

ft) Henee, explain why &e curve lies compietely above the;r-axis tzl
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2, A virus is spreading in a country. The number of infected cases, /, aler t davg, can be

modelled by 
!= # ,where a and b are constants. The number of infected cases was

3600 after 16 days. Four dqy later, the number of infected cases increased to 9000.

(a) Show that a = 90000 and b = 9 t3l
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(b) Given that the number ofinfected cascs first exceeds 100 after n days, where r is an

integer, find the value ofn. t3l

(c) Describe what happans to the number ofinfected cases in the long nrn. trl
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6

(a) Without the use ofcalculator, show thar ,io zs : fi 
iG lll
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(b) In a city in the United Kingdom, thc number of daylight hours is given by

lr(r): -4cos(Dr) + t2, where t is an integer ranging l'rom I to l2 inclusive that

represents tl.iE-m6-nfi of JanuaJy to December. lt takes l2 months before the number

ofdavlight hours reaches its lowest point again.

(D Explain, with workings clearly shown, why D

(ii) Sketchthe $aph.of lr(r), where 0 < I < 18.
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4 (a) show*" +f+l=+-+ax\x ,l x x

l,l
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(c) Given rhat the curve y = r{r) passes through th" rt*r (f, }) and ie such that

t3lr'(4=S,nnd r(r.
,r
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l0

(l -xxx- 4)
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The diagram shows part of the curve y = {t - x) f.x - *) and two lires l and i:. Ths lines /r

and I: are tangents to the curve at points P and p and have gradients 2 and -2 respectively.

(a) show that coordinates P and 0 "r. f1,+) "rd fl,:.] respeclively. t3l- \2',4) \2 4)



The lines /i and /: intersecl at point R

(b) Find the coordinare ofpoint R.

(c) Hence, find the shaded area PQR

rrlt;t

t4l
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6. (a) Find the selof values of :r for which 5-r: + l2r>3x+2
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O) The line y = nrr + c does not intersect the ctrve.lS +l = 8

(i) Prove that 8m2 + 8 < C. t4l

(ii) Hence, deterrnine whether the line y = 2x + 5 inrdrsects the curve .* + I : 8. [2]
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7. The equation of a circle is.* +.f + 2:- 8y- 8 = 0.

(a) Find the coordinates ot ttr cenre, C and the radius of the circle,

(b) Find the equation of &e $nge6t'(o,!hsjirgls: at lhe point P(-2, 8)r
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(c) Ifthe circle is reflected in the liney = 1, find the equation ofthe reflected circle. {2)

(d) Find the area of the biggest square that can be drawn inside the circle. r r'l
I !1
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I 8xr+3x+l(a) Express --' -" ,'.' as a sum ofa polynomial and a proper fraction' x(2x + t|

ft) Hence, 
"*oor, $1!I{ as a sum of a polynomial and a partial fraction.

.x(2.x+ l)-

trl

t5l
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Space for Q8(b)

t7
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l8
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0nr

4-r

ABCDEF is the cross-sectiona! plan ofa temporary spectator stand, where lB is parallel to
FC atd ED and AE is narallel to CD.
uiven thatl, =.r, EII= 4x, FE = y, lF = ).y Ntd BC: l0 m.

(a) Express y in terms of .x. t2l

2t

F

v

C

DE

(b) Show that the area. S, of lhe cmss-sectinnal plarr of &e spectatorxrand is given by
O 

-

s =a.tJtoo-cf .
2

I3t
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(c) Given that .t varies, find the stationary value olS.

(d) Hence, determiae whether it is a maximum or minimum valre.
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10. A parricle moves in a straight line such that ils vclocity, r, mls, is given by v = 9sin

where I is ahe time in seconds aller passing a fixed point O.

(a) Find the value oft for which the parlicle is at its first instantaneous rest
after leaving O.

(b) Find the value of t for which &e particle is at its first maximum velocity.

PartnerlnLeaming
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(c) Calculate lhe distance lrav-elled by the paniele in rhe lirsr l0 seconds.

(d) Find the time that the particle passes through the point O agarn.

Bnd of Pape\
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Sec 4 AM Prelim Exam 2 Scherle

IMl]

tMll

tAll

1(a) y=z* -4x+ 7

= 2(i - 2x +7t2)

= zff -Lx +1.1)2 + 7 lz - (-r )11

= ?;l(x - l)'z + snl

=2(x-l)2+5

[n41]

IAI]

I (b)
2(x-lf>0

2(ir-l)2+5>0

=>y>0

Therefore, curve lies completely above the x-axis.

Qn1 (a)Y=z(x-tF+:

[M1]

lAll

tM2I

2(a)

(l )

(2)

sub (1) into (2)

Whenl=20,/=9000

9000= 
a

b+l
9000b+9000=a

,- a
t - 

b +2'zr1
When t= 16, / = 3600

3600 = -i---b+2"
35000+57600=a

90000 + 9000 = 3600, + 57600
5400D - 48600

b=9
a = 90000
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2(b) eoo99 
=roo

9 + 2'-u'

90000 = 900+100(2'?0-')

89100 = 100(2'0-')

891= zzo-'

ig89l=(20-t)lg2

t =zo-18891
lg2

t =1O.2007

=>n=l1

IMI]

lMrl

tAll
2(c) t-+a, Ztu' -+O

=+.t -+ 9ffi@ 
= t0000

9
tAll

Qn2 (b)n= 11 (c) 1-+10000

3(a)
sin 750: sin (300 + 455

: sin 30 cos 45 + cos 30 sin 45

_ rf r ) J5( t )- r\Err\a)
- t+J1-Jl

2J' " J'
Ji*Je

4

tMtl

[Ml]

tAll

3(b) h(t) - -4sqs $1 + 12

Period = Z
b

Period = 12

4 =r,
b

1t

6

lMrl

tAll
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3(c)

/r0)

20

J6

10

0 2 4 6

l

I
l

10 12 14 16 t8 t
ll

Curve[2]
axes/
label []

4(a) ,lx I
x -(ln:)(a.rr)d

a
ln.r

-1 x'

.rt -4x'ln x
x'

I - 4ln.r
i( J

I 4ln.r

MI

MI

AI

40)
I

I

I

I

( t 4lnx\ lnx
[;-;,Jdx=-'T+c
I r 4lnx lnx
- dx- | ----7- dx=--;-+cx"rx-x'
4lnx rl ln:r
---- dx= | --; dx---7+cr' .T

ln.r I lnx

- 
dx=---"'='"""=Icr' l6x" 4x'

MI

MI

AI
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a(c)
Jr'1,ya,=J$a,

1 ln:r ('r)=-16x. -;;;+c

sub (,
3\ .

- l ltot(xJ,

31_=__+c
416

l3
l6

I lnx 13
-'. t l;r I = -------= -'-"':- * -16x" 4x" 16

MI

M1

AI

Qns 4 (c) f (x)
I ln:r tl

=-_-+-16x' 4x' 16

s(a) Y = -x? +5x -4
!1=*z*+s
dx

tet 
dl 

=2-dt

tlr"n. r=1 -a u=l'2'4 so, Pr1.1)
\2 4)

btL=-z
dx

tneru x=l *d /=; so,

'(:'i)

MI

AI

AI
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5(b)
equation of /r is ,-! = rl,.-1')' 4 \ z)

f=2x-
5

Z
4

equation of /, is )) ,( 7x--
2

\
I

4

v =-zx+3J

z, -7 -- -2, *3344
4x=10

5

z

... nl :
i2

t-t
and y=-'4
13\.-l'4)

i\,1 I

AI

5(c)
Shaded area =2,[rl)L-

T

=2"12
L4

(i.flor lli(-,' * s, - a) a']

t
- x' 5-x-

-+-*4jr32 ):)

=r,[r-lr-f-r)ll
L4 Lr2 ( 2i l.l

a

= - Unlts'
3

M2

M1

AI

Qns 5 ,',-[;,f) (c)
2
- units
3

6(a) 5x2 +12x > 3x +2

5x2 +9x-2 > 0

(5x-lXr+2)>0

,.-2 o, ,t!
5

lMll

lMll

tAll
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6(bD y=mx+c (1)

x' + y' =g 121

sub (1) into (2),

x3 + (rru+ c)! = $

x2 + m2x2 +2mcx+cz-8=0

(1+m1)x2+2mcx+c'-8=0

Does not intersect => D=0

(2mc)2 -4(t+m2 Xc'?-8) <0

4nfc2 - 4(c1 -8+m'c' -8m'1<o
Amx c2 -4c2 +J2-4m2cz + 32m2 <O

32m2 - 4cz +32 <o

&m2 +8 < cz

lMll

IM1]

lMll

tAll
6(bii) Y =2x+5

m-2,c=5

8rr'1+8=8(2)2+8=40

c2 =25

Since 822 + 8 is not <c2,y=fus+5 intersect the curve.

lMll

tAll

Qn6 (a') x<-2 o, *rf
5

(b) The line inteNect the curve.

7(a) x2 +2x+1+ y2 -8y+(-4)'?=8+1+16
(x+l)z +(y-4)'z =25
Cenhe C (-1, 4)
Radius = 5 units

[Ml]
tAll
tAll
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7(b) Grad ofCP = -4

Grad oftangent st P = I
4

Iv=-x+c

(-2,8)

s=1r-zt+"
4'
17

2

117v=-x+-'42

iMll

tMll

lAil
7(c) a"n6" = 1_t, _2)

Radius = 5

Equation: (r+ lF + (y+ 2F= 25

tMll

tAtl

7(d) Diameter is the diagonal ofthe biggest square that can be drawn inside the circle.

Let r - side ofthe square.
x2+x2=7oz

2f- 1oo=> r= J36'

ereu = "60 * J50 : 50 units2

[M1]

tAll
Qn7 (a) Centre C (-l, 4)

Radius : 5 units

(c) (r+ l)2+(y+2)?=25

(b)
117lr=-r+-'42

(d) 50 units:

8(a) 8x3 +3.r+1 8x3 + JX 1 l+x-8r2
x(zx+t)' 4l +4i +x 4x3 +4x2 +x BI
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8(b) l+x-8x2 _A* B * C

;Q;f -;- 2,*r - (2;lf
l+.r-8:2 = A(2x +1)' + Bx(2x +l)+ Cx

SO,

Ietr=0,

l"t r = -1,2'

1=A

_1=_g
22

C=3

-6 =9A +38 + C

-6=9+3.8+3
B=-6

le!x=1,

8x3+3x+l - I 6 3" x(2x+l)' - x Zx+l' (2x+t)':

M1

tvt-,

AI

8(c)

I,.
8r3 +3.r+1

= I'[- 
I 6 3 

.').
2+- - 

-+- 

tdxx 2x+l (Zx+t)')r(2x+t):
dx

I z, +ln r-ltn(2, * r I - --1-l'f" "'^ ') z(zx+t)),

1.046596+1.795836

2.8424

2.84 (3 s.f.)

Mi

M1

MI

A1

Qns 8 ^ l+x-8x:
la) z+ 

4x, +4x, +x
(c) 2.84

163(b) 2+__-*_--...:x 2x+r (Zx+t)'

9(a) 1s'=1zy)'+(:r)'
100 = 41,'] +9x2

MI

AI

e(b) s = j{s*Xzr)*+v

=9xy

=,{,P)
9 00-9x2 (shown)
2

M1

MI

A1
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9(c) ds
dY

= ](roo-e,'1i 
.i,[])t,r-rx' )-i 1-re')

= ](roo-e,' 1i -f 0*-r,' ;-i

= ](roo-s,' 1-i [(roo - r,' ) -er' ]
9 100 - l8.r: )

z(roo-r,' )i
l(so-sr')

(r00 9
I

),

_ds
let 

-=u-dx

9 (50 -9x':)
0

I

(1oo - 9r');

50-912 =0
,50

9

x =2.357 or ;r = -2.357 (rei)

.'. stationary value of .l = ?4.99999 = 75.0 m'? (3s.f.)

M1

MI

M1

MI

A1

e(d) ds9 (so-ox')
dx (too-lr')

I
?

tetx=2, #=?rO, tunction is increasing.

letx=2.5, 4=-8.504<0, functionisdecreasing.

.'. by first derivative test, S = 75.0 is maxirnum vaiue.

BI

Qns 9

100 - 9x?
(c) 75.0 (d) maximum value(a) v=

4
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1 0(a)

[;)=,
: l=0
2)

9 sirl

sln

basic angle =0 rad

so. l=0. a'2
t =0, 2tr

.'.t=Ztt sec

M1

MI

AI

10(b)
Maximum velocity *h* ,i, (;) = L

tlt
22
l=fi SeC

M1

A1

I 0(c) j gsin! dx
2

"=r[

t
-cos-

2

I
1

s = -l8cos1+ c
2

when I = 0, s=0, c=18

hence. s = -l Scos 1+ 18'2
whel].t =2n, s = -18 cosa + 18

s=36m
when t=10, s=-l8cos5+18

.s = 12.894 m

Dist. travelled in fnst l0 sec

= 36+(36- 12.8e4)

= 59.1059

= 59.1 m (3 s.f.)

M1

M1

M1

AI
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10(d) s=-18cos-+18
1

lets=0,

-l8cos1+18=0
2

cosl = I
2

basic angle = 0

l=o t*'' 2tt

:.t=4x

M1

M1

AI

Qns
10

(a) t =2t sec

(d) t=48

(b) l=zsec (c) 59.1 m
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Sec 4 Ex AM Prelim Exam I Marking Scheme

lMll

t
t

lM

AI
AI

1l

1 a( )

f(-3) = 0
(-3)4 + 4(-3)3 + 2(-3)2 + a1-3; - 6 = 6
81 - 108+ l8-3a-D=0
-3a-b:9 ----Q)

(-r + 3)(.t - l)

f(l)=0
l+4+2+a-b:0
a - b: -:l -----(1)

(1) -(2) : 4a=-16
a:4
b=3

i(b) Long division

x2+2x-3

0

+4 +

2x3 + 5x2

- (2x3 + 4x7

x2+ 2x+ |

x4+ 2x3- 3x2)
-4x*3

- 4x- 3

- 6x)

12+ 2x- 3

-(x2+ 2x- 3)

(x)=(l+2r-3Xl+2x+ l)
Other factor is I + 2r + 1.

[Ml]

tAtl

Qnl (a) a = 4, b= 3 (b) the other factor I + Lx + 1
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2(a) Let the perpendicular distance be x.

](+f *e),=ra

(aJ7+s):r=:o
36

8+4J2
36 a-qJ,

- s++nD" z+al,
zss-tqqJ,

64 -32
q, 

-\=t-11^lz)"*

[M1]

tMll

iAll

2(b) sin45"=i
P,S

9
9

JzI 2
2PS
rs=a(e-ia)

_o
=gJz-.ot

2

=-s+sJi

lM rl

tA 1l

Qn2
@) e-1u4 r* (b) Ps=-e+erE crn
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3(a) ds' _luu p1-!
dx2'3 ""' (-3)

,- I

ett

- 
e'" (e" )+ I

e"
es'+l

= I (shown)

[M1]

lMll

3(b)
at P,

dy e5rn2 + I 33

dx e3ht2 8

.'. sradient of no.mal = -!"33
equation of normal is

,-55 =- 8 (r-loz)" 24 33'

,=-ar* x 
1rr2* 

55
'333324

[Mr]

tMll

tAll

3(c)
o[0. Arnz*!l]-\. '33 24)

tAll
Qn3 (b) v=-1r+ 8 tnz+I a o( o.arrr*I')33 33 24 ' ' -l '33 24)
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4(a) lZ=6r, -tB,
dx

w 4=0.
d,

6.12 - 18.r = 0

6x(x-r) = o

r=0 or x=3
y=13 y=-14
.'. (0,13) and (:, -t +)

tMll

tMll

tA2l

4(b) d' ,= 
= rr, _rg

dx'

ar,=,, p=-n.o
.'. (0,13) is maximum point.

Ltx=3, ff=trro
.'. (3,-14) is minimum point.

[M1]

lAll

lA rl

Qn4 (a) (0, 13) and(3,-14) (b) (0, 13) maxpoint; (3,-14) min point.
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s(a)

frQx 
cos z r) = zx(- sin 2x) (2) + 2 cos 2.r

-2cos2x - 4xsinZx
lMll
lAll

5(b)
f (2cos 2r-4"rsi n2x) dx =2xcos2x + c

[ZcosZx dx - t 4xsin2x ctx =2xcos2x +c

t4xsinZx *e = tzcoslx dx-2xmlslx+c

=r(Y)-^cos2x+c
= sin 2;r - 2-rcos 2r + c

SO,

l"' (r - +xsin zx) a* = [x - sin 2x + 2xcos 2x][

tr
1

E

2

tMll

lMll

tMtl

tMll

lAll
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6(a) dy

dx
-(x-z)x3(zx -5)'(2)+ (2.r - s)'

= (zx - s)? [6x - 1 2+2x - sf

= (2jr -5)'(8, -17)

tMll

iAll
6(b) 4.o. ro (2.x-5)' (8r-tz) < o

dx

since (2x-5)'>0 for all values of.x,

ttren (8x - tr) < o.

8x-17<0
t7);<-
8

tMlI

tAll
6(c) dy dy dx

dt dx dt

0.35 = (2r -5)2(8 x -t7\x4'dr
when x = 3,

0.35 =7 x9
dt

& 
=0.35+7 = 0.05 unitVs2

dt

tMil

lAll
6(d) 1z=l

d, 
- "..

dy

dz dz dv

dt dy dt

=2urL'dt

=2(x-2)(2x-fl3xff
whenx =3,

4=zg11t1'4dt dy

^dv
dt

[vI1]

iAll

Qn6 (a) (2,{-s)'(8r-23) (b) x<2
8

(c) 0.05 unitsls':
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7(a)

Jl25'=-
25

.6t 5r-'

5-

3

a1' - ql-,-l

J

2
x = -x-l

2

5

.I2y =o.3soz= 0.381 (3s./)

tMI]

tMll

tAll

tAll

7(b) logrx-log,ux
loe".r

=[Og"r-----:j-
log,u x

= logr x- lo9, x
4

I

Iog, JT logz r4
3

= log, ,7
3

log, x
4

3 ( tg.*) 3lg r
+ltgz) 4tgz

IMI]

lMll

[A1]

[M1]

Qn7 (a) 0.381
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8 (a)
T,-' = '-C, lzx)''

(rY
\2,') lBll

8(b)
, =''C,(2,)

2-r /r\'tl
Izr'l

= "c, (z)'-*' (r)'-o'

Term with.ra : 12-4r = 4

r=2
Coef. of xa = ''?q(2)E = 16896

Termwithxo 12-4r =0
r=3

Coef of.ro = 
r'?q(2)6 

= l4o8o

Term independent ofx: 1(16896) + (-l X14080)

= 2Zt6

IM2]

lMll

[Ml]

[Al]

8(c) n=12-4r

4r is even =) r = 12 - 4r is even.
Therefore, there are no terms containing l'whereby ri is odd.

lMrl
lAll

Qn8
(a) 4-r =''.. (rr)'t'[#)
(b) 2816

(c) There arc no terms containing ./'whereby n is odd
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9(a)

I

, *l
sec- -r

I

cos2 x+ 1

1

cos2x+l -

-+l

2

= 2 
=RtlS

cos2x+3

tMll

lMll

lAll

e(b) sec2 2.r 4

I + secz 2* 7

24
cos4-r+ 3 7

14=4cos4.r+12

.t
cos 4-x = -

2

refl=l
J

n 5x 7tt lTtr4y=- 
- - -JJJJ

n 5n '|n llx
t2't2' 12' t2

[MI]

[Ml]

tA rl

[Al]

9(c) -2*<x<2n => -8n<4x<82
. . No. of solutions = 16 tAll

Qn9 r5n(b) 
-. -' ' t2'12

7n lln'n'n (c) 16 solutions
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l0(a)
"o.g= 

oB 
=> OB=4cos0

4

ZADO=A

sin€=Q=>ol=7sino
7

.'. AB =OA+OB= 7sin0+4cos0

IM1]

lAll

10(b) ,{B=Rsin(0+q.)

R=.,[V"+ =Jes

,*,(!\--zs.taa
\7)

0

.'. AB = Jdsin(Q+29.7")

tMll

tMll

lAll

I 0(c) Max length of AB = .fi5
Max occurs when sin(0+29.7214")=1

sin(O+ 29.744') = 1

ref Z=90
Q+29.744'=90'

Q =90" -29.7t4
= 60 .2s6. = 60 .3" (ldp)

lAil

lMll

lAll

10(d) JGsin(6+29.744') = J35
E=

s'n(e +29.7440) = 
j=
./65

ref I = 66.906"

0+29.744' = 66.906"

0=66.9A6'-29.7M

=37.162=37.2' (ldp)

lMll

lMll

tAll

Qn 10 (b),4.8 = J65 sin( O + 29.7")

(c) Max AB = J65; e = 60.3"

(d) 0 = 37.20
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1l(a) 3y-4:+40=0 (1)

4},+r=48 (2)

From(2):x -- 48 - 41t

3y -4(48-4fi+a0 =0
19y =152
y=$=yy=lf
P(16,8)

M(8,4)

l,: when-y=0, x=10

R00,0)

Gradro
8l
162

CruOrrr=ffi=-2

Sin ce Gradrn x Grad,vr = -1
+ OP is perpendicular to MR.

tMll

[M1]

tMll

tMll

iAtl

10(b) l.: when x =O, y =l)
Q(0,r2)

Area of ORPQ=
1

,
I

lorore o ol

lo o s r2 ol

[(so+re2)-(o)])
= I 36 units:

[M1]

[Mt]

[Al]

Qn 1l (b) 136 units'?
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t2(a)
x I 2 3 4 5

lnv 0.64 0.83 1.04 l.44

Table ofvalues [ ]
Plot points [I]
Smooth Curve [ ]

10(b) Y = deb*-l

lnY=111o*1nut'"-'

1ol,=(rx-l)+lna
1ny--bx+lna-1
gradient = b

vertical intercept = lna -l
Frofir the graph,

lna-l=0.43
lna --1.43

t_41a =e

=a.1786=a.18 (3s./)

6,o4 =!!!:!4 =e.2
4.5 - 0.5

.'. b =0.2

tMll

lAll

lAll

I i (c) 2.46 = aeb'-l

7 =2.46 => ln y = 9.9

From graph, when ln y = $.9,

x =2.3

lMll

lAll

Qn l1 Q)a=4.18; b:0.2 (c) -r=2.3

PartnerlnLeaming
626


