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1 (i) Given thaty = nE find & in terms of |
_ e 5 rms of x. [2]
e : , “lnx _ .
1) Hence, or otherwise, find the exact value of I —;—2- dx, showing your working. (4]
1
g Y / /‘_f ‘/7)
() Y="=% S dx T X2
i
= J=IndX _ 1= _ Imx
x> N da L/ Eai
(). € InxX [=lnX. - I _..- L
J Do dx = - --znrzgdl = )Ly —X 4 dX
fl 2 J, . . | /. X 7 x

The suggested solutions are prepared by Mr Alvin Yeu. Mr Yeo will hold no liability for any errors.
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2 Do not use a calculator in answering this question.

; 3 : ; N
A curve has equation y = o and a line has equation y + 2x = 7. The curve and the line intersect at the

points A and B.
(i) Find the x-coordinates of A and B. [2]

(1i) Find the exact volume generated when the area bounded by the curve and the line is rotated about
the x-axis through 360°. [4]

‘y+2% 7 --(2)

Sub (1) wh 2): % +2% =7
| 3 +2x° -%x =0

(2x—1)(x—-3) =0

Reax=3, 4= 1 . A=(31)
;-5

Ly A : B =(z, 6)
A | = X~ coord- o

I n

(;,‘2 | B(Z;é:) A coord, aé

Al3,1)

Exact Vol = 77;/‘:;2_("2%7" 7)* - (76) ax

=3 4x*- 284 +47-9x"% dx
v /2
_77[ ""m’/"L%?%""% 1/2

7?’[(36 126+ 14% +3) -(g -3+ T+18) ]

ot 1257T Efi

Tne suygested sotutions are prepared by wir Alvin' Yeo. Mi 'feo wia 1ola ho tabitity for anyerrors.
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3 (i) Itis given that x di = 2y — 6. Using the substitution y = ux?, show that the differential equation
é |
can be transformed to Exu- = f(x), where the function f(x) is to be found. [3]
- . dy .
(if) Hence, given that y = 2 when x = 1, solve the differential equation x—~ v =2y —6, to find y in

terms of x. | [4]

a,;‘,[ﬁ ’

=uX |
al(/ /@M

wrt x:
ﬁ, (2;0%76 @

e sugyested soluuons are prepat’ed by wir Alvin' Yoo, Mi' 'feo wia rola ho uabiiity ror anyerro's!
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4 (i) Find the exact roots of the equation |2x* + 3x - 2| =2 — x. 14]
(i) On the same axes, sketch the curves with equations y = |2x* +3x ~2]and y = 2 ~ x.

Hence solve exactly the inequality

2% +3x-2] < 2 —x. | [4]

(). [2x*+ 3% -2] =2-%

(onoider: 2%°+3%-2=9-% - and 24 +3X-2=% -2

1% +Hx-4=p 2%%+2x =0

x*+2%-2 =0 2 (x+1) =0

x= 23 4-4(2)

e sdgyestadisclutions arc prepatied Ly 4%f KiziaY o, M e ol Hald o gakility for dniyefres.
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5§  Functions f and g are defined by

f:;vf:l--a~':’E:_I—ﬂI forxeR, x#-b, a# -1,
x+ b
SIXHX for x e R.
it is given that If = g.
ind the value of b,
Find f~'(x) in terms of x and a. [5]
Giren ff = 3,
1€ a —
xta
2 1b T o
Xta _,_5
Xt4 . +a oc!: = o

%+6Z/+,aff:’+a,b ;L’+gaf+bx +£2

(14602 +(4*~Dx -a- rxé

Now that  £lx) = 255

zf(x 1) 25%61',

e suygesteu soluduns are prepat’ed by v Awvin' Y40, Mi' 'feo witk nola ho tudbility 1or any error's.



6 Vectorsa, b and ¢ are such thata # 0 and ax 3b = 2a x c.
M Show that 3b — 2¢ = Aa, where A is a constant. [2]

(1) Itis now given that a and c are unit vectors, that the modulus of b is 4 and that the angle between
b and c is 60°. Using a suitable scalar product, find exactly the two possible values of A. [5]

faxé‘b) (zaxm) o,

(ax3b)-(axz)=0

ax(3b-2¢) =0

Snce ax (3b-2¢) =

g / (3h-2¢) 5

{-é-

Thesuegastan scivtions ata prepaien/e M Alvindieo. Mrfervilt Asld no labifity for inyetrensi.

BT R B am s e U o A A T e mmm o ek ek e s tn e e e f st es = ——— e ———— St

o, o R R — e L SR F, 8 —



ME.: v e Date:

]
------------------------------------------------------------------

x* — 42

. 1
A curve (' has equation = —.
. x*+xyt 2

o dy 2x—y2
that -— =
(i) Show tha 16 [3]

The points P and Q on C each have x-coordinate 1. The tangents to C at P and Q meet at the point N.

/fi. Find the exact coordinates of V. [6]

(i). G;m _Bt_ EL
X

_j.

X | +xy. _
xS é‘z"‘ =T okl e 1Y

r -8y -y*=o0
W() / 5}? Z_—_/,O
/=1
/ %=:% or 3
let P=(1,"5) and”Q =

T R
2(3) + 16 ;3_) £4

Eg,no-é %ww af@.u (3) = 5‘4(75'"f)

= ‘S%X ¥ 5—.} sl 2 ]
gf&)=(@h Y W /

2F 2%F
FQ - SV RFIEN
?l-jl'-. - . ;- : 3 F i 1
LSHIe). RIS AL TR
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% Asequenceu,, u

1» Uy, Us, .. I8 suchthatu, , = 2w + An, where A is a constant and » > 1.

(1) Giventhat », =35 and u, = 15, find A and o, [2]
It is known that the nth term of tlus sequence 18 given by

u, =a(2")+bn+c,

where a, b and ¢ are constants.

(i1) Find a, b and c. | | [4]
(iii) Find Z u, in terms of #. (You need not simplify your answer.) [4]
r=1

3 T ——— iy By P e i

(flﬁm %aﬁ"o?dn 7‘/477/ ma( H;-5 Wza’ L(.g

{
~—
Oy

3
o

o 15 =a(f)+ A

4=5

a/&O u%—id:a.?"oZA

s - oa(z;)+oz(5)'

= g30.+ 10 -

= 10

(ii)__Gen Un =a(Q")+bn + ¢

(onsider |m=1: 5 =a(l)+ 4+ c

s Qat+ b+ ¢ =85 — (1)
n=2: 15 =a(4)+ 24 +C - |

s da+2b +C =15 —(2)

nzd: ?‘0 a,(ﬁ’)f'gé 7 C

c?a,+31> + C = 40 Q—-——(s)

Ine-suGIastan soivians are raepated s tan faen Yoo, Mr Menaial wold roixsitits for anr-emman.
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A curve C has parametric equations

x=20-sin26, y=2sin?0,
forO<6smnx

dy
(1) Show that Ex)—)- = cot 6. [4]

(ii) The normal to the curve at the point where 8 = a meets the x-axis at the point A. Show that the
x-coordinate of A is ka, where k is a constant to be found. [4]

(1) Do not use a calenlator in answering this part.
The distance between two points along a curve is the arc-length. Scientists and engineers need to

use arc-length in applications such as finding the work done in moving an object along the path
described by a curve or the length of cabling used on a suspension bridge.

The arc-length between two points on C, where 6 = B and 0 = v, is given by the formula

NERCE

Find the total length of C. [5]
(i) Guren x= 20 —§/nad@ 28> G
/
- 2 - 200520 5% 4.6in @ cos &

) [I—@wh"&]

= 2-d+ 4sin* 8

= 4sn*@
& = Agnlcos@ = cot & (shown)
% /4/5‘/}1,’29

(i). When 6= o %= Aol — sih 20 y=026‘/?z*o¢

_ cofa//
ZA_MMMJ

1y = (sin? x) @f@d [ﬂf (020(, S‘//ua’,)j
u-d'-' O
RO = Qsinca = ~tana [ X-2a + sin2a ]
XSS = —xXtano + Loltan o — mnazs‘/hzac
_éﬂ{d——xfaw'f'mm 25 0(600(

5o USiell

Lﬂ

olLizicny al'c prepared By =i Al Yeo. MrVeawnil ho oo iudilit i 19 arj-alfifiry.
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Cm) f V/ﬁ_) +(a‘9 46

= Jﬁ N 4sin*6) + ($sin6cos6)> d6

“L/B f\/ /6$/n4 6‘5‘(9 d&

= [ oA 16sn*0 (sin™® #cos'6) 46

‘-’j; 488G d6&

.o

= [-4ewse] ,5 = ~4csg *+fcos B

—— -

Vndsaggustid volutizns ard pirepardd by )iz dvaa ey, e Yeo witv rold revatiliy deratiy 'orfare.



10 An electrical circuit comprises a power source of V volts in series with a resistance of R ohms, a

capacitance of C farads and an inductance of L henries. The cuirent in the circuit, ¢ s:acogds after
turning on the power, is I amps and the charge on the capacitor is g coulombs. The czlrcl_.ut can 1:3&
used by scientists to investigate resonance, to model heavily damped motion and to tune into radio
stations on a stereo tuner. It is given that R, C and L are constants, and that [ = O when f = 0.

dI
A differential equation for the circuit is L— + RY + % =V, where I =

dg
dr

(i) Show that, under certain conditions on V which should be stated,

a7 dar I |
— —_— - =} [2]
Ldt2 +Rdr+C |

It is now given that the differential equation in part (i) holds for the rest of the question.

Ri ] ~
(ii) Given that I = Are Z is a solution of the differential equation, where A is a positive constant,
C = 47, | (51
show that C = E-E— :
(i) Ina pai'ticﬁiar circuit, R = 4, I.=3 and C = 0.75. izind the maximum value of [ in terms of A,
~ showing that this value is a maximum. [4]
(iv) Sketch the graph of I against ¢. 2]

§ ——— o e [—

h{miﬁ +R-ﬁ+‘é‘-ﬁ ol -

4L 7 7

e, T2 =(he ") (4) + (55 +1)(Ae"5E)(51)

—(3)

T = (AeEE) ) (2 - £F)
Sub (2) & (3) o (1) :

(e )2 Jlo- )R (472 - 8 )+ 41

dd/ide bt sideq .%/ Ae =&t

3 b Y A} _;,.}:
i @)(é'é‘f/ +R(I-%) F ¢ =0
’ +

z P
R +ESE tR =G =T
” ;‘_5;_%1 = £
varsion of WSy e

(.
\
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(i) Gwen A= 4, L=3 and C = 075

- Kt

Sme 1=Ate 2t
I =Ate

=Ate’3

=4 3 (F) * (e73H))
ey
_ 7 EA—_—

- (Ae 3t)(i-%¢) = o

since /4 /S @Mszﬁwwns%wuf and € 3t > 5
. (|-5t) =0

2
3

'b_= /-55

When T =1-5s o) S
I=A05)e 3(:17 /-5/-1 (e7!) = _lfe_’i

Sub aéove ngwm e (/)

. T = Ef _sme. A is a positve
Hento. Maxxmwn, L= €'§+—£ <o Corotank -
Jndi cales MX/W Va.(fw. éq e Lortvative Feal

(iv). LA

g ———— —
1 '}

Tne suggested solutions are prepared by Mr Atvin Yeo. Mr Yeo wilt hold no tiability for any errors.



11 Mr Wong Is considering 1nvesting money in a savings plan. One plan, P, allows him to invest $100

into the account on the first day of every month At the end of each month the total in the account is
increased by a%.

(i) Itis given that g =0.2.

(a) Mr Wt:rng invests $100 on 1 January 2016. Write down how much this $100 is worth at the
~end of 31 December 2016. 1]

(b) Mr Wong invests $100 on the first day of each of the 12 months of 2016. Find the total
arnount 1n the account at the end of 31 December 2016. | [3]

(c) Mr Wong continues to invest $100 on the first day of each month. Find the month in which

the total 1n the account will first exceed $3000. Explain whether this occurs on the first or
last day of the month. [3]

An alternative plan, Q, also allows him to invest $100 on the first day of every month. Each $100
invested earns a fixed bonus of $b at the end of every month for which it has been in the account. This
bonus 18 added to the account. The accumulated bonuses themselves do not earn any furthér bonus.

(i) (a) Find, in terms of b how much $100 mvested on 1 January 2016 will be worth at the end of
31 December 2016. . | [1]

(b) Mr Wong invests $100 on the first day of each of the 24 months in 2016 and 2017. Find

the value of & such that the total value of all the investments, including bonuses, is worth
$2800 at the end of 31 December 2017. | | 3]

It 1s given instead thata = 1 for plan P.

(iii) Find the value of b for plan O such that both plans give the same total value in the account at the
end of the 60th month. [3]

(i)l(a) A -'100( 1+ )’2
m’ﬁ YT -0

(b)) __m - At £ mﬁ:’u o

1 _1oo (1. 002)

L [[100+ 100 (7 ooz)] < (1 ooz)

- ]~OO,-(!' c02) + 700 ("002)2

n 100(1-002) + 100 (? 002)"‘ F- 1 100(1-002)"

= 100 [ (1-002)(1-002°
. 1002 -7

= 507100(1-002"~1)

When n=12 , A= 50100( 10027 -1)

(c). let A7 3000

£0100 (10027 -1) Z 3000

551 GC: n 72910+

The suyyested solutiois are prepared by Mr Avin T2y, Mr-Yeo wilt nold nutiasidwy 1or-arty ervors.
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Whon 1= a9, ie 3/5’7‘/1//% 2018 , A= to100(1002*7- 1)
= $2988- 64

HOW Mr %/5 gﬂﬂ_g/g%p_,ﬂf #700 on /S-}qu_ e.Z,OLc?-
$3000. 7Aﬂe/¢ﬂr\e ;_.

(i) (a). $(100 + 72&2

Cé) /1 . _4'11;_ ﬂ-t 7. ’A.-rf nr) Y4 i 4'/
1 | 100 +4 -

(00 -}-6) + (100+R4)
EAR UOO +b6) + 100+ ab) + (100+ 35)

24(100) £7b+2b +3b + + a4b]
2400 + [—f(éhm)]
2400 + 3005

Gi)| 100 (1-01)(101¢°-D) ] = go(100) +[ 85 (6/4)]

j+ Ol — |
1o100( 1.0169-1) = 6000 + 1830 b

- b = 1.92288
1.23

*_F'IH

(resigGEeitesdscluiss acirarepamd bysicapiz eo, Mir Meo asit:tioled nici@as ity mrany esronrs)
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