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1. Deduce the formula S, = n (a; +a,) for an arithmetic sequence.
2

Solution:
LetS=1+2+...+99+100

Written another way:
S=100+99+...+2+1

Letaj=1,a;,=2,...,a,1 =99, a,= 100
Notice that 1 +100=2+99=..=100+1
We can conclude that:
agta,=ata=..=a,ta
LetS,=a;+ay+..+au, +an

S, can also be written as:
Sh=aptan +..+a+ta

When we add the two sums together:

S, =a; ta+ +ay +a,
+) Sy =an+ an + +tata;
2S,=(a; +ay) + (az +an1) t... T (an1 + a2) + (an + a))
:(3.1 +an) +(a1 +an) + ... +(a1 +an) +(a1 +an) aj + a, = ap + ap-] = ... = dy + aj
=n(a; +ap) n identical terms in the sum

2S5, =n(a; +a,)

Therefore:
Sn = mlﬂg.)
2



‘ Marked by Teachers

Diana Herwono D 0861 006

2. For an arithmetic sequence, a4 + a,.3 = 8 and S, = 32. Find n.

Solution:

From the previous question we know that:
gt = ta=...Tata

So if we extend the formula to:
ai + an = az + dp-1 = a3 + apn2 = A4 + dp-3... = dp + ap

Then:
atans=8=a +a

Sh= mlﬂﬂl =32
2

= n(ay +ap3) = 32
2
=n(8) =32
2
=8n =64
Therefore:
n=2_8
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3. Ifa; t+a,+a3;=5,a,,+a,;+a,=10and S, =20, whatis n?

Solution:

If we add the two equations together, we get:

atatas =
+) ano t+ ap t ay =10
ayta,tata, tasta, =15
(ajt+ay)t+t(aztan)t(atany) =15
3(a; +ay) =15 a;ta,=a+a,;=..=a,+a
(a; +ay) =

Sh= mlﬂﬂ-) =20
2

=n(5) =20
2
=5n =40
Therefore:

n=2_8
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4. Using the sequence 3, 5,7, 9, 11, 13, 15, 17, 19, 21 find the relationship between each
pair of results.
L 2 (7) and (5 +9); 2(11) and (9 + 13); 2 (13) and (11 + 15)
11. 2(7+9)and 3+5)+(11+13)
Hm. 2d1+13+15and(5+7+9)+17+19+21)

For the general arithmetic sequence a;, a,, a3, ... a,.1, a,, state the general
conclusions for 1. II. and III.

Then summarize what you have found from I. II. and III.
Solution:

Leta;=3,a,=5,a3=7...a;0=21

1. 2a3=a; + as
2as5 = a4 + ag
2ag=as+ as
So we get:

2ay, = ap + ant
Proof:

From the general arithmetic sequence formula:
ap,=a; +(n-1)d:

We know:

2a,=2[a; +(n- 1)d]
a1 =a;+(n—1-1)d]
ani1 = a; +(n+1-1)d]

an1 t a1 =2a; +(2n-2)d
=2[a; +(n—1)d]
=2a,

Therefore:
2an = ap1 T an+
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2 (aztas) = (a1 +a) *+(as +ag)

So we get:

2 (an + anJrl) = (an-2 + a-n-l) + (an+2 + an+3)

Proof:

2[aj+(n—1)d+a; +nd]=a;+(n—-3)d+a;+(n—2)d]+[a; +(n+ 1)d+a;

+(n+2)d]
2 (an + an+1) = (ap2 + ap.1) + (ans2 + ans3)

Therefore:
2 (an +ap+1) = (@n2 T an1) + (ans2 + ane3)

2(a5+aé+a7)=(a2+a3+a4)+(a8+a9+a10)

So we get:
2 (an + an+1 T anr2) = (An3 + an2 + an1) + (Ane3 + Anss + Anss)

Proof:

2[aj+(n—1)d+a;+nd+al+(n+1)d]=a;+(n—-4)d+a;+(n—3)d+a,
+(m-2)d]+[a+(n+2)d +a,+(n+3)d+a+(n+4)d]

6a; + 6n=6a; +6n

Therefore:
2 (an +apt + an+2) = (an-3 +tapy t an-l) + (an+3 + apug t+ an+5)

General Conclusion:
2am = ap T aq
ifm=p+q

Proof:

2ar+(m—1)d]=a;+(p— Dd +a; +(q— 1)d

=2a+(ptq-2)d
=2a; +(2m-2)d 2m=p+gq
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5. S5 =60 and S;o = 80. Using the conclusions from question 4, find S5 and S;.

Solution:

a] as a6 ajo aii ais
60 20

80

From Question 4, we know that:
2am = ap T aq
ifm=p+q

So:
2 (S10—Ss) =S5+ (Si5— Si0)
2(80-60) =60+S;5—80

2 (20) =-20+S;5
Sis =60
aj as ae ajo ap] ai5 ale a0
| 60 20 | 20
80
l
60

2 (S15—S10) = (S10-S5) + (S20 — S15)
2(60-80)  =(80—60)+ (Ss— 60)

-40 = Sz() —40
Szo =0
Therefore:

S15 =60

820 =0
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6. For an arithmetic sequence, Sy = p and Sy = . Using the conclusions from Question 4,
find S3k and S4k.

Solution:

So Sk Sok S3k Sax

From Question 4, we know that:
2am = ap T aq
ifm=p+q

So:

2(S2k — Sk) = Sk + (S3k — Sax)
2(q-p) =pt(Sxk—9
2q-2p =p+Sxk—q

Ssk =3q-3p
So Sk Sok Ssk Sak
p q-p
| |
q
|
3q-3p

2(S3k — Sak) = (Sak — Sk) + (Sak — Szx)
2[(39-3p)-q] = (q—p) *+ [Sac — (39— 3p)]

4q - 6p =q-p+Sa—3q+3p
Sak =6q— 8p

Therefore:

Sk =3q—3p

Sa=6q—8p
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7. Using the sequence 3, 5,7, 9, 11, 13, 15, 17, 19, 21 find the relationship between each
pair of results.

L (3 +11) and (5+9)
. (7+17)and (11 +13)
M. (5+19)and (9 +15)

Then for the general arithmetic sequence a;, a,, a3, ... a,1, a,, state the general
conclusion for I. I1. and III.

Solution:

Let ay=3,a,=5,a3=7...a;0=21

L ajtas=at+ay

II. a3 tag=astas

111. yta=at+ay

So we get:

am ta,=aptay

ifm+n=p+q

Proof:

From the general arithmetic sequence formula:
a,=a; +(n-1)d

We know:

anm=a; + (m— l)d
ap=a+(p—1d
ag=a; +(q—1d

am ta,=aptay
=a+(p—1d+a +(q—1)d
=2a1t(p+tq-2d

=2a;+(m+n-2)d m+n=p+gq
=a;+(m-1)d+a+(n-1)d
=am T a,

Therefore:

am ta,=ap tag
ifm+n=p+q
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8. For an arithmetic sequence, as = 8 and azs = 32. Using the conclusion from Question 7,
find a;; + a9 and a; + a;; + azp + aze.

Solution:

From Question 7, we get:
am ta,=a, tag
ifm+n=p+q

So:
astazg=8+32=a;+ap=
Because:
5+36=40=12+29

So:

arn + ax9 = 40

So:

a3+ ax=az taj =an+ay=40
Because:

39+2=30+11=12+29=40

aytajptaz tagg=az+a+azta
=2 (a3 + ap) azg tax=asz +aj
=2 (3.30 + a”)
=2 (a2 + ay)
=2 (40)
=80

Therefore:
app +ay =40
ay +aj +az +az=_80

10
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9. a3+ as+ aj+ ag=16. Using the conclusion from Question 7, find a.

Solution:

From Question 7, we get:
amta,=ap+ag
ifm+n=p+q

So:

a9 +taz=astay
Because:
9+3=5+7

a3 tasta;t+tag=16

2(ag+a3)=16 a9+a3=a5+a7
2 (35 +a7) =16
(8.5 +a7) =8

From Question 4, we know:
2am = a, taq

ifm=p+q

So:

as +a;=2ag=28
dg = 4
Therefore:

ag — 4

11
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10. a; + as =19 and Ss = 40. Using the conclusion from Question 7, find a; and a,,

Solution:

From Question 7, we get:
amta,=ap+ag
ifm+n=p+q

So:
atas=aztaz=a tag=19

Ss=a1+a2+a3+a4+a5
40 =a; +(ay + as) + (as + a4)

=a; +2(19)
al =2
3-6:17 a1+a6=19
Therefore:
ai =2
dg = 17

12



