Selected Questions from A level Solution
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10 (1) 10.13.16.19. ... a=10.d=3
n

a+(n-1d] >2000 = ;[2(10) +(n-1)3] >2000

Z[17+3n] > 2000 = 30> +17n—4000> 0

,394\_/ 379

n<-39460rn>3379
Least n = 34 months or 2 years 10 months
~. She will first saved over $2000 on 1% Oct 2011.
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(i)
() Her original $10 will get her 10(1.02)* after 24 months [that is 2 years]
Therefore. compound interest = 10(1.02)* — 10 = $6.084 ~$6.08 (to 3 sig fig)

(b) End of 1* month = 10(1.02)
End of 2 month = [10(1.02) + 10](1.02) = 10(1.02)? + 10(1.02)
End of 3 month
=[10(1.02)* + 10(1.02) + 10](1.02) = 10(1.02)° + 10(1.02)" + 10(1.02)
End of 24% month = 10(1.02)** + 10(1.02)”* + ... + 10(1.02)
=10(1.02) + 10(1.02)*+ ... 10(1.02)*+ 10(1.02)**
=10 ((1.02) + (1.02)>+ ... (1.02)% + (1.02)*)

n
- 10[%} ~$310.30 ~$310 (to 3 sig fig)
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©

End of n® month =10 ((1.02) + (1.02)*+ ... + (1.02)")
o[ 1020.02" -1
1.02-1

=510(1.02"-1)
510(1.02"— 1) > 2000

1.02"> [Eﬁ»lJ
51

nln1.02 >].n(@+l

51 )
n>80.5
Least n = 81 months
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1i)
Let uy=an” +bn +c.

wm=a+b+c=10
wm=4a+2b+c=6
us=9a+3b+c=5

From the GC, we obtain a =

3 17
- u”f; 11277n+ 17.
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3, 17
(i) FnP-Fn+17>100
3, 17
Lety=5n’ =75 n+17-100
Y
%
-52% 1074

From graph, n <-5.127 or n > 10.79.

Hence n € Z" where n > 11
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4i)  £(27) + £(45)
= (23) + f(41)
= £(19) + £(37)

=13)+ (1)
=546
=11
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(i)

~

76 4 2 2

Teaching Point:

Students should be advised

to sketch a clear and
roperly-labelled graph.

Flotl Flotz_Flot:

WrBLP-Rt ) cay o
B0
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(i) fi‘ £(x) dv

:zfg szdﬁfg foldﬁﬁ 2r—1dx
:2[7X7§]§+[xzfx];+[x27x];
:2[147§]+[12—2]+[672]

2
7365

Hint to students:

The area under the curve
fromx=—4tox=-2is
exactly the same as the area
fromx =0 tox =2. Hence

the factor 2 in front of fll) 7
—xdv.
The area fromx=-2tox=0

is the same as the area from x
=2tox=4. Tt would be

wrong to ﬁndfgz 2v—1dv.
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1i)  Given|a|=|b|
V@7 = Gpr 6 5
4p” +9p” + 36p
49p°=0

29

P =y

» since p> 0.

alw

(i)

Method 1:  (a+b) (a—b)
catb-a-a-b-b-b
al+a-b-a-b-|b
=laP-[aP

Teaching Point:

Method 1 is preferred since
the value of p may have been
wrongly obtained in part (i).




image15.png
do
7 g=20-8

o
‘ar=k20-8)
do _
=10, =
= 10k=1

1
10

When 6=

=>k=

!720 gde= I*dx

1
-In(0-8)=151+C

where k = constant

Teaching Point:
There is no need to write

In| 20— 8| since 8 is always
<20.
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n(20- e)ﬁiﬁlnlo

~ 1060

_10e 10
15=20- 1010

=6.93 min
For large . 8 approaches 20.
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(i) sin(r+4)8—sin(r -6
=sinré cos$6+cosrdsint@—sinrfcostO+cosrfsini6 (By MF15)

=2cosr@sint@ (shown)
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7 {i(sin(r+%)Hfsin(r7%)9)]

sindg —sin16
+:‘;§Q§H
“osinte| " X

: +sin%rz";’9

Gin 2z:l STt
+sin2L 6 —simlo

P
= zginlg(sm%gfsmég)

(sin(n+1)6-sin16)
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cos$f—cos(n+3)8 . L
———=—————=— for all positive integers n.
2sind6

Let P, be the statement Zsin ré=

To show A, is true,

'
LHS = sinré =sind
=1
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. B is true.
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Suppose F,is true for some k€ Z°

To show B, is true:
kel

LHS =3 sinré
=1

K

:ZsinrHJrsin(k +1)8
=

_cos$8—cos(k+$)8

- 2sin L6

_ cos$6—cos(k +$)0 +2sinOsin(k + 1)@

B 2sind6

_ cos$6—cos(k +4)0 —cos(k +3)8+cos(k +1)8

B 2sini6

_ cos3@—cos(k+3)0

2sint8

+sin(k+ 1)@

=RHS




image22.png
Hence, P, is true if Py is true.
Since Ais true and F,is true= F,_, is true. by Mathematical Induction. P, is true for all positive
integers n.
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i)
By sine rule.
4B AC BC
sin4ACB  sin44BC sin4BAC
1 4c
sin4ACB  sin44BC
in 44BC

V2| i cosf—cosFsing
4 4

.from MF15sin (A~ B) = sin Acos B—cos Asin B
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AC=—————(shown)
cos6—sin
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i)

AC= !

cos@—sin6

:171[47

=1+9+%9’+9’

~1e0+30
2
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i)
Amount put in the bank on the 1st of each month:
$100. $110. $120. $130.

This is an AP with first term 100 and common difference 10.

S, >5000

g[z (100)+(n—1)(10)]> 5000

;(190“0") >5000

n(19+n)>1000
* +19n-1000> 0
(n=23.52)(n+42.5)>0
n<—42.5 orn>23.52

minn

4 since n >0
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i)
[T Start of month | End of month |

1 [100 1.005(100)

2 l.05(100)+100 1.005%(100) + 1.005(100)

3 [ 1.05°(100)+1.05(100)+100 | 1.005%(100) + 1.005(100) + 1.005(100)

S, of GP with @ = 1.05(100) and r = 1.005

_loos@oosn—1) 20100(1.005" — 1)
—1005-1 .

20100(1.005™ — 1) > 5000

1.005" —1 > 50
B 201

1.005™ 21
. >501

251
nin1.005 > In 201

n>445
minn = 45

Mrs Bs account first exceed $5000 on September 2004. [Note: n=1 is January 2001. n=36 is December
2003]
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If you have time. you can use the GC and a recurrence relation to check answer
sy = 1.005(u,, +100),u; = 1.005(100)

P1I$|t_1 P1Itz Flety FEE V7Y
nilin=

iR B, BES Cu (e W |
uirMin)BL{1m8. 53 pi P
e A
77 Crmm| 2258
winling= p=aa

minn = 45
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i)
Let the interest rate be x—1 (ot in percentage but decimal). [Note: Letting interest rate be x also works but
the working is more tedious]

n__| Start of month End of month

1 (100 (100)

2 | x(100)+100 ¥ (100)+x(100)

3| ¥ (100)+x(100) +100 ¥ (100)+* (100) + x(100)

" Snof GPwitha = x(100) and 1 = x
T100x(x" - 1)
e

100x(x?5-1)

On 2™ December 2003 n = 35 (interest at November 2003). Amount in bank is +100.

Note: After 1% December. the $100 is placed in the bank.

100x(x% — 1)

+100 > 5000
x—1
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Using the GC

Flatl Flakz Flut®

36
T T
4 2E5006
\v

WITHOOL
Emin=1
smax=1.1
macl=l
Wmin=@
Wrax=cBEE
Wscl=1

HEres=1

Intersection
RN EL L LT —

The interest rate should be 1.0179576 — 1 = 0.0179576 = 1.80%.
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9(i)  From GC o =0.619. B =1.512 (to 3 decimal places)

(i) Let the sequence converge to a value x.
ie.xp—>x and x> xasn—> o0

1
Then x sa&isﬂesx:§ex¢3x:ex = & -3x=0.

Since o and P are the roots to ¥ — 3x = 0. x is either o or p.
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(iii)

FIetL Pletz PleE W [utm?
nMin=1 Key into GC and change | TRENNN|
}g(n)Ee"(u(n—l 22| u@Min)=0, 1,2 to see B besEE
LCRMinaEa the respec H el
- Oiny= behaviours in the table. | & T
winfini= 2 E90H3
[ md= m=1

Ifx; = 0 or 1. the sequence converges to the value o = 0.619

In GC, when x1 =2, the terms
gets very large by x¢ and error
after that because it is too big

for the GC to display.

If x; = 2. the sequence diverges. <—_
1 265 -
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()

1
From the graph, this is 3 (7~ 3x,) <0 if 0 < x, <

1 .
Butg (™~ 3x) >0ifx,<aorx,>p

Hence Xy < X, if 0 <%, < B
Xyt > X i X% 0 O X, > B

Since 0 < = 0.619. if x; = 0. the sequence increases in value and approaches the
value 0. = 0.619.

Since o< 1< B if x; = L. the sequence decreases in value and approaches the
value 0. = 0.619.

Since 2> B = 1.512. if x; = 2. the sequence increases in value and approaches .
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@

AC*=4B*+ BC* - 2(4B)(BC) cos 6

AC* =12 +32-2(1)(3) cos 6
AC'=10-6cos 6

&
Since Gis a small angle. cos0 =1 - —

2
4C ~ 1076(1—%):4+3b’2

1
AC ~ (4+36*)7 (Shown)

1 21 2
3 367 3 1( 36
AC~ 42 (1+ —)? =2[1+—| —|+..
( 4) [ 2[4] 1
2
243,
1
a=2.6=2
1
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(b)  fx)=tan(2x +§)
£(x) =2 sec 2 + %) or £(0)=2(1+ (F(x))*)
£7(x)=4 sec (2x +§)[z tan (2x +§)sec (Qx+ %)]
=Stan (2x+ %) sec (2x+ %) or £'()=2(26()f ()
()=1 f@O=4 £0)=16

16
£(x) :l+4x+;x2+...

=1+4r+80+




