Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

A Level H2 Math
AP and GP Test 5

Ql



Q2

Danyal Education
“A commitment to teach and nurture”

Contact: 9855 9224



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

Q3
A g geometnc senes has common ratlo r, and an anthmetlc series has first term a and
common dlfference d, where a and d are non-zero and a> O The ﬁrst three terms of the
_ geometnc senes are cquai to the first, mghth and thlrteenth terms rcspectwely of the
arithmetic series. '

() Show that 7r2 —12r+5 0. ?

(i) Deduce that the geometric series is convergent. .~ [2]

(i) The sum of the first n terms of the geometric series is denoted by S,. Find the
| smallest value of n for S, tobe w1th1n 0. 1% of the sum to mﬁmty of the geometnc

(iv) F md exactly the sum of the first 201 7 terms of the arithmetic scnes, leaving your
answer in terms of @, : _ ' [3]
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()
Distance travelled per lap 1s in AP:
a=230)=60,d=2x3=6.

Given total distance travelled > 3000
% [ 2(60) + (1 — 1)6] > 3000

302+ 57n — 3000 > 0
(n+42.52)(n —23.52)> 0
n<-42.52 orn>23.52

Sincen € Z ", least n =24

(ii)

Distance of the coach from S just before the runner completes the rth lap
=30+23")+23Y+2(3%) +...42(3 )

=30+2(1+3+3 +...+37)

r—1
_3042( 3 1
31

=30+(3""'=1)
=3""'+29
Distance covered by the athlete after n laps

~ iz(y” +29)
r=1
= 2i3"" +i[58)
r=1 r=1

= 2i3"" +58n

r=1

= 2[3" _]J+58n
3-1
=(3"—1)+58n
When D = 8000m
8000 =(3"~1)+58n
From GC,
n=28.1254
Hence the athlete has run 8 complete laps.
The athlete has completed 7024 m
Hence he still have 8000-7024=976 m
On the 9th lap, the coach is 3’ +29=6590 m from S.

Hence the athlete would be 6590- 976 = 5614 m away from the coach once he finishes
8 km.
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ar—d

ar=a+8-1)d = d=

2
ar —a

ar’=a+(13-1)d = d=
12

ar—a _ ar’ —a
7 12
12r-12=7r" -7

7r* =12r+5=0

5
From the GC, r=? orr=1.
Since d # 0, the terms of the geometric series are distinct

5
we conclude that » #1. Hence, » = rR

5

Z <1, the geometric series is convergent.

As Irl =

iii

S, —S,|<0.001S,

RGoI e

- <0.001
5 5 5
1—— 1-= 1-=
7 7 7
a 5 a
1-|11-] = <0.001
5 7 5
| 1-—
7 7

[g] <0.001 (= a>0)

n ln(%] <1n0.001

In0.001
lnE

n>20.53
Smallest value of nis 21.

n>

iv

a é —a
d_ar—a_ 7 ——2a
7 7 49

The sum of the first 2017 terms of the arithmetic series
:m 2a+(2017—1)(—ia
2 49

566777
=— a

7
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