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Title:5.2 Sums and Sigma Notation

Lesson Objective: Use the sigma notation to compute basic summation.

Class & Warm Up Learning Obj. Starter Lesson Main Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation Y Involvement evaluation question assessment

*Use the sigma notation to
compute basic summation.
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Sigma Notation is a concise and convenient way to represent long
sums.

For example,
1+2+3+4+5 (Sum of the first five whole numbers)

There is an obvious pattern for numbers

i onlve

1+44+94+16+25+36 (Sum of the squares of first six whole numbers
we taﬂe a sequence of numbers

theAw@pan @uite the sum of these numbers(series)asa; +a, + a3 + -+
an

Sigma Notation A shorter way of writing this:

'mjustafancyway  jpperlimit

of saying, “Add (Last value of i)

everything up!” n Generalterm of the sequence
Greek letter “Sigma” a, =a,+a,+az;+--+a,
Summation
=1
Lower limit
Index of Summation ( First value of i)

% Sigma Notation
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- Write in summation notation: a)V1++v2++v3+--++10

Lesson Objective:

b) 33+43 +53 + ...+ 453 2.1 Page: 333
a) Vi+VZ+V3+--+V10 b) 3%3+43+5% 4. +453
We have the sum of the square roots of the We have the sum of the cubes of the integers
integers from 1 to 10 from 3 to 45
a; =i a; =i’
L from1to 10 L from 3 to 45
i=123....,10 i=345,....,45
10 45
VI+VZ+V3+ - +V10 =zﬁ 33+43 +5% + ...+ 453 =z i3
i=1 i=3

Using Summation Notation %



Title:5.2 Sums and Sigma Notation

Lesson Objective: J N

a:‘-u"

Class & Warm Up Learning Obj. Starter Lesson Main Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation amn ScHVItY\_ Involvement evaluation question assessment
Exerciseé Translate into summation notation Q1) 2(1)2+ 2(2)2+ 2(3)%2+ -+ 2(14)2
01,02 Page: 337 Q2)v2-1++v3—-1+v4-1+--++v15-1

Q1) 2(1)%+ 2(2)%+ 2(3)%+-+ 2(14)? Q2) V2-1+V3-1+V4-1+--+V15-1
We have the sum of the double of squares of We have the sum of the square roots of the
the integers from 1 to 14 integers from 2 t015 minus one
— =\ 2 :
= 2(i) ai =+vi—-1
i from1to 14 i from?2to15
(=123 ....,14 i=234,....,15
2(D%+ 2(2)*+ 23)*++ 2(14)* = z 2(0)* VZ-1+V3-1+VE—1+-+VI5-1= zW—

It also can be written 14

V1i+V2+V3+--+V14 =Z‘/_i
=1
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- Write in summation notation: The sum of the first 200 odd positive integers. 2.2 Pace: 333
a, =2i—1 Oddintegers q:. — ?i
Odd integers : . l 2i+1
L= 1)2;311200 i = 0,1,2,3,,199
200 199
1+345+7+9+--+399 = ) (2i—1) 1+3+5+7+9++399 =Z(Zi+1)
=1 =0
Number of terms= upper limit — lower limit + 1 Number of terms= upper limit — lower limit + 1
= (200—1+1) =200 = (199-0+1) =200
21 -1) +22)-1) +2B)—-1) +--+(2(200)-1) 20)+1) +2M+1) +2@)+1) +--+(2(199) +1)

1 +3 +5 +---4+ 399 1 +3 +5 + -+ 399
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. 2 ? Page: 222
- Write out all terms and compute the sums 9 Fage. 999

a) z(2z+ 1)

Solution 2(21 +1) = QM+ 1D +2Q2) +1) +23) +1) +2(4) + 1) +(2(5) + 1) +(2(6) + 1) +(2(7) + 1) +(2(8) + 1)
=3 +5 +7 +9 +11+13 +15 +17 =80

. z sin(2mi)

- Z sin(2mi) = sin(2rn(2) Hsin(2r(3))+sin(2r(3) Hsin(2rw(4)) +sin(2r(5)Hsin(2m(6))

= Sin4m +sin6m +sin8mw+sin10m +g5in12m = 0

10
SOWHiGR )5 -5 45 +5 +5 15 45 +5 =57)=35
i=4



Title:5.2 Sums and Sigma Notation
Lesson Objective:

Class & Warm Up Learning Obj. Starter Lesson Main Activi Students Work Plenary
Safety rule Focus Quest. Key words Activity Explanation Involvement evaluation question
Exercise Write out all terms and compute the sums

3i2

6

=1 p
3i? 3(1)? +3(2)? +3(3)? +3(4)*  +3(5)% +3(6)?

=1 =3 +12+27 +48 +75+108 = 273

10
Q7 Z(4i+2)
i=6 10
Solution Z(4i+2) —4(6)+2 +4(7)+2 +4(8)+2 +4(9)+2 +4(10) +2
=6 =26  +30 +34 438 +42 =170

Self
assessment
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If n is any positive integer and c is any constant, then
n
(i) E C — c(n — 14+ 1) Sum of constants

=1

n nn+1) Sum of the first n positive integers
(ii) E [ — 2

=1

n

Sum of the squares of the first
i)y 2 _mr+ DEn+ 1) uar rst n

positive integers
i=1 6

Enrichment
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Lesson Objective:

For any constants ¢ and d,

n

n
a; + dz bi
1 i=1

THEOREM 2.2

n
Z(ca,- +db;) =c
i=1 [
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800

8
Compute: a) Z(Zi +1) b) Z(Zi +1)
i—1 i=1

N
N
‘—@
Q\
¢l

\

{
O

e

8
. Z(Zi +1) Using Theorem 2.2 . Z(Zi +1) Using Theorem 2.2
i=1 i=1
8 8 8 800 800 800
z(2i+ 1)=2 ) i+ ) 1 Using Theorem2.1 Z(ZH' 1) = zzi‘l'zl Using Theorem 2.1
i=1 =1 i=1 i=1 i1 =1
_86+D 1q(8) _ ,800(800+1) 41(800)
2 2
—8(9) + 8 — 800(801) + 800

=72+8 =80 = 640,800 + 800 = 641,600
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- 9 Z 3i—1 z _i
Use summation rules to compute the sum: Q9) ( ) Q12) (8-1)
i=1 i=1
70 50
- Z(gi -1 Using Theorem 2.2 - Z(s — i) Using Theorem 2.2
i=1 i=1
70 70 70 50 50 50
z(Bi —-1)=3 z i— z 1 Using Theorem 2.1 2(8 —i) = Z 8 — Z i Using Theorem 2.1
i=1 i=1 i=1 i=1 i=1 i=1
50(50 + 1)
70(70 + 1) _ 3
=3———— —1(70) 8(50) >
= 3(35)(71) — 70 = 400 — 25(51)

= 7455 —-70 = 7385 = — 875



Title:5.2 Sums and Sigma Notation

)

e A ey te
S palals

Class & Warm Up Learning Obj. Starter Lesson Main Activit Students Work Plenary Self Enrichment
Safety rule Focus Quest. Key words Activity Explanation Involvement evaluation question assessment

Lesson Objective:

i
L] .2
2 & Page: 335 Compute: a) Zl b) Z(—)

8- 9 20
i=1 i=1
20 20 ) 20 l-Z
. Z i2 Using Theorem 2.1 . Z L = 2 Simplify
. i=1 20 i=1 (20)
i=1 1= =
Using Theorem 2.2
2 i2 = 2020 + 1)6(2(20) + 1) = WZ i* Using Theorem 2.1
1=
i=1
20
20(21)(41) _ 1 Z iz _ 1 9 20(20 + 1)(2(20) + 1)
- 6 400 ¢ 400 6
i=1
= 2870

2870
_ 1 o 20(21)(41) _ 2870 o s
400 6 400
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B Q13 Page: 337 100 20
Use summation rules to compute the sum: Q13) z (n? —3n+2) Q) Z 5
i=7
100 20
Z (n* —3n+2) Using Theorem 2.2 . z 5 Here, we startfrom i =
) 20 20 6
100 100 100 100 2 5 z 5 z 5
Z(n —3n+2)—zn —32n+22 it r— — Using Theorem 2.1

Using Theorem 2.1

100(100 + 1)(2(100) + 1
_ ( + 2(( )+ )_3100(1(2)0+1) +2(100)

~100(101)(201)
B 6

= 338350 — 15150 + 200 = 323,400

Or
—3(50)(101) +200

=5(20) —5(6) =170

25 —5(20-7+1) =70

Number of terms
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20
- Use summation rules to compute the sum: Q16) E :(i —3)(i +3) D16 Page: 337
/l‘ ) [‘ (“ - :/; . ,‘I J e & J
i=4

20 20 20 3 20
- z(i —-3)(i+3) Multiply brackets z(iz —9) = Z i — z i2 — Z 9 Using Theorem 2.1
i=4 i=4 i=1 i=1 i=4

20 20
2 . . — 2
Z(l 3i+3i—9) Z(l 9) _ 2020+ 1)(2(20)+ 1) 3 33+1)(2(3)+1) _9(20 — 4 + 1)
i=4 i=4 6 6
Using Theorem 2.2 N
umber of terms
20 20 20 202D)(4D) 3D _g 4
Z(i2—9)=2i2—29 =——% & 2047
i=4 i=4 i=4

=2,870—-14 - 153 = 2703

Here, we start fromi = 4
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n
- Use summation rules to compute the sum: Q17) z (k* — 3)
Q17 Page: 33/ k=3
n , nn+1)2(n)+1
- 2 _ Using Theorem 2.2 = = ( )2n) ) —(12+4+2%) -3(n—3+1)
(k? ~3) 6
k=3
n - - Number of terms
2 _ nn+1)2n+1) _
Z(kz_g)zz:k ZS — - 5 —3(n-2)

_nn+1)2n+1)

Here, we startfromk = 3 c —5-3n+6
n n 2 n
Y -3)=) k-Y K-> 3 n(n+1)(2n + 1)
k=3 k=1 k=1 k=3 = 6 —-3n+1

Using Theorem 2.1
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Exercise n
Use summation rules to compute the sum: Q18) z(kz +5) Q18 Page: 337
k=0
Using Theorem 2.1
n
- z(kz +5) Using Theorem2.2 = _ g + nn+1HEm) +1) +5(n—-0+1)
k=0 6
n n n Number of terms
+1)2n+1
Nac+s= ) K+ ) S JmnrDERTD 45+ 1)
nn+1)2n+1
Here, we startfromk =0 — ( )( ) +5n+5

6

n n n
D E+5) =024 ) U+ s
k=0 k=1 k=0

Whenk =0
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n 2
1|/ i
Compute the sum and the limit of the sumas n — co: H [(H) + 2 (E)
i=1

DOA* / ;)
” g ) )
> ) VARE)ANE)

1 nn+1)2n)+1) 2 nn+1)
3~ 6 T2 T 2

=n(n+1)(2n+1)+n(n+1) =(n+1)(2n+1)+ n+1)

6n3 n2 6n? n
n 2
11/1 i n+1)2n+1 n+1
lim — <—> + 2 <—> = lim <( ) 5 ) + ( )>
noo Zun|\n n n—oo 6n n
i=1
. m+1H2n+1) . n+1
= lim + lim
n—oo 6n2 n—oo n ' '
) Highest degree term in
2n“+3n+1 n+1
— lim - + lim numergtor and
n—oo 6Mm n-o n denominator
1 2n? i in 2 4
_nl—>rg>6n2 nl—>rg> in =g+1 =§
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n - -
Exercise 1], (2 (2
. | Compute the sum and the limit of the sum as n — oo: n 4 ! \}w
/‘r/.i) aoe zrj;j -
'’ i=1

B 16xn(n+ 1H(2(n) +1) 2 ><n(n+ 1)

—1[ (2i\® [2i T n3 6 n? 2
Z— 4\ —| -\ Using Theorem 2.2
in n n

i=1 _len(n+1)2n+1) 2n(n+1) 8n+1)2n+1) (m+1)
- 6n3 T 2z 3n? -
e[ (2 20\ 1 (20 <o (2i w " " "
52 4 =) “\Z)N = 24 oy —z e _ 1 2i 21 . (8(n+1)2n+1) (n+1)
i=1 i=1 i=1 lim ) —f{4{—] —|—/| = lim —
oo lan n n n—-0o 3n? n
1=
n|g . Si\n)| n —22‘ _Hzl n—>00 3n° noe M
i= i= i=1 i=1
16n* + 24n + 8 n+1 : :
. i — lim . — lim Highest degree term in
16 ., 2 _ n-—oo 3n n-o  nN numerator and
=3 - FZ l Using Theorem 2.1 162 in 16 1 13 denominator
i=1 i=1 = lim —im-——__ =

n—oo 3M2 n-o 1n 3 1 3
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Sum the values of f(x) = x* + 3, evaluatedatx =0.1,x = 0.2,x =0.3,....,x = 1.0

a; = f(0.1i) = (0.1i)*+3 Fori=1,2,3,....,10
The terms are: "

10 10
a1 =f(0.1) = (0.1)°+3 z a; = Zf(o- 1) = z ((O. 1i)2+3) Using Theorem 2.2
a, = f(0.2) = (0.2)?+3 Andso, on i=1 i=1 i=1

10 10 10 10
x — values are multiples of 0.1 _ Z(O_ 1)2i + Z 3 = (0. 1)22 i2 Z 3 Using Theorem 2.1
i=1 i=1 i=1 i=1
x=0.1 x=0.1(1)
x=0.2, x=0.1(2) 10(10+ 1)(2(10) + 1)
x=0.3 x—01(3) | = 0.01 X - +3(10)
e 1.0=0.1i 10(11)(21)

=3.85+30 =33.85
x=0.1i i=1,23,....,10
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) 7 e - &1
- 2.7 Page: 339

Sum the values of f(x) = 3x? — 4x + 2, evaluated atx = 1.05,x = 1.15,x = 1.25, ....,x = 2.95

- The values of x are: 2=0.11 i =20

i=1 i=2 i=3,... x=01i+095 i=1,273,....,20
x =1.05, 1.15, 1.25,...,2.95

= f(0.1i 4+ 0.95) = 3(0.1i + 0.95)*—4(0.1i + 0.95) + 2

+0.1 +0.1 y Fori=1,23,....,20
x — values are increasing by 0.1 z a; = Ef(o 1i + 0.95)
x=01i+c =t
20
Fori=1 1.05=0.1(1) +c 2(3(0 1i + 0.95)2—4(0.1i + 0.95) + 2)
c=1.05-0.1=0.95 t=1 You can use calculator to find the sum directly
20

x=0.1i+0.95
The lastvalue of x 2.95=0.1i + 0.95

2.95-0.95=0.1i PO>

= 2(3(0. 01i% + 2(0.1)(0.95)i + 0.9025) — 0.4i — 3.8 + 2)
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Exercise 2.7 Page: 335

Sum the values of f(x) = 3x? — 4x + 2, evaluated atx = 1.05,x = 1.15,x = 1.25, ....,x = 2.95

-=Z

(3(0.01i% + 2(0.1)(0.95)i + 0.9025) — 0.4i — 3.8 + 2)
=1

Lesson Objective:

20 1=
= » (0.03i%2 + 0.57i + 2.7075 — 0.4i — 1.8)
i=1
20
= Z(o. 03i% + 0.17i + 0.9075)  Using Theorem 2.2
i=1

20 20 20
=0.03 z i2+0.17 Z i+ Z 0.9075  Using Theorem 2.1
i=1 i=1 i=1

L2020+ DEEO+D) 44 17, 20C0H D) 4 g97520)
2

6

20(21)(41 20(21
=0.03 x (6)( )+O.17>< (21)

=0.03

+ 18.15
=86.1+35.7+18.15 =139.95
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- Compute the sum of the form }.i-; f(x;)Ax for the given values of x;

f(x)=x>+4x, x=0.2,0.4,0.6,0.81.0 Ax=0.2n=5 778833/

- The values of x;are: "

X = 0.2, 0.4, 0.6, 0.8, 1.0 Zf(xl)Ax = Zf(o 2i) (0.2)
i=1 i=1
Ax =0.2 5 5
2
x — values are multiples of 0.2 z (0.20)"+4(0. Zl)) Z ((O 2)%i* +0. 16‘)
i=1 o=
x; = 0.2i i=1,23, ...n ' i=1 Using Theorem 2.2
i=1273,....,5 = (0. 2)32 i“+0. 162 Using Theorem 2.1
f(x;)Ax T i=1
56+1)(2(5)+1 56+1
Represent the area of a rectangle of f(x;) = 0.008 x ( )(6 ) .16 x (T)
Length= f(x;) width= Ax 1
- o =o0.008x 222 200D, 16><—()
Z f(x;)Ax 6
i=1 =0.008 x5(11) + 0.16 x 5(3)

Represent the estimated area
under graph of f (x) on[0.2,1.0] = 0.008 x 55+ 0.16 x 15 = 2.84
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U21 Page: 337
- Compute the sum of the form )1 ; f(x;)Ax for the given values of x; 141 Yage: 337

f(x) = 4x* -2, x=2.1,2.22.324,....3.0Ax=0.1,n=10

- The values of x;are: =
PWEDLE:

10 10
= Ef(o. 1i+2)(0.1) = 2(4(0. 1i + 2)2-2)0.1
i=1 i=1

x; =2.1, 2.2, 2.3, 2.4,.......3.0
Ax =0.1 x — values are increasing by 0.1 _ i(‘l(O 012 4 0.4i +4) - 2)0.1
Fori=1 2.1=0.1(1)+c T 2(0041 +1.6i+16 —2)0.1 _2(00041 +0.16i + 1.4)
c=21-0.1=2 £x;) =1 10 10 t=1 Using Theorem 2.2
x;=0.1i+2 i —0004Zl + 0. 16Zl+214 Using Theorem 2.1
—| Ay T
f(x)Ax Represent the area of a rectangle|of = 0.004 x 10(10 il 1)6(2(10) * 1) +0.16 X 10(12 +1) +1.4(10)
Length= f(x;) width= Ax —0ooa oaven o toan
Z f(x)Ax Representthe estimated area ' 6 ' 2

i=1 under graph of f (x) on[2.1,3.0] =24.34
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Lesson Objective: Use the sigma notation to compute basic summation.
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