CALCULUSI1E ASSIGNMENT 1 JOSEPH CURTIS

CALCULUSI1E ASSIGNMENT 1

PART 1

a) Prove using mathematical induction that:

i2=12 422432 +...+n? :%n(n+1)(2n+1)

Wo-

i=1

Forn=1

1+1)(2+1)

Forn=n+1

%iz =12+22+32 +...+n? +(n+1) =%n(n+1)(n+2)(2n +3)
LHS = ?15 n(n +1)(2n+1)+(n+1)?

%(n +1)fn(2n +1) + 6(n +1)|

%(n+1)(2n2 +n+6n+6)

%(n+1)(2n2 +7n+6)

%(n +1)(n+2)(2n+3) = RHS QED
Use the formula above to:

()  Find thevalueof 1%+ 2% + 3% +...+ 10°

=

0

12212422432 +...+10° :%n(n +1)(2n+1)

Qo

1

" 10(10+1)(20+1)

10011 21

Ol
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=385

(ii) Findanexpressionfor &2 +&22 +8202 4+ +&20
edg eédg édg edg

C damdl om0 aPad  adad Fad _aao 6l U

A AT =t 40t 48T 4+t === r(r +1)(2r +2)y;

%334&{ g4z 84@ 34@ g4z g4ﬂ86( )( )H

b) Develop aformulafor the following

5 (2i-1° =1 +3*+5°+...+(2n- 1)°

i=1

n 1 2 3 4 5 6 7 8 9 10

1 28 153 | 496 1225 | 2556 | 4753 | 8128 | 13041 | 19900

1271|227 |317|4¥31|549| 6> 71

=n?(2n?- 1)

Proof by mathematical induction

4 (2i- 17 =12 +3°+5 +...+(2n- 1 =n?(2n2 - 1)
i=1

Forn=1

s=1%212- 1)
1

1°=
1=2-
1=1

Forn=n+1

2 (2i-1P =1 +3 +5° 4. +[2n+1)- 1 = n?(2n? - 1)
i=1

(2n+2-1)°
(2n +12)°

5 (2i-1° =1 +3*+5°+...+(2n+1)°* =(n +1)2[2(n+1)2 - 1]
i=1

(n +2n+1)(2n2 +4n+ 2- 1)
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(n2 +2n +1)(2n2 +4n +1)
2n* +4n°+n? +4n° +8n” +2n+2n* +4n +1
RHS =2n* +8n® +11n* +6n+1

Q2i-1°=1*+3+5°+ ... +(2n+1)° =2n* +8n* +1In? +6n +1
i=1

LHS = n?(2n? - 1)+ (2n +1)?

2n* - n? +(2n+1)(2n+1)(2n+1)

2n* - n? +(4n? + 2n+2n+1)2n+1)
2n* - n? +(4n? + 4n+1)(2n+1)

2n* - N> +8n’+4n” +8n° +4n +1+2n
2n* - n* +8n°+12n* +6n+1

2n* +8n° +1In* +6n +1=RHS QED

PART 2

Cylindersinside cone

adﬂgéeidz Ao . B o

V3cy|inders:p§% - +p(;——:g%+ +pg——:9—+

44y  4g2g E4d4 g
A .2 .2 . u
hZeo 80,80y

48954;'21 €20 é4gy

ha® r* 9’0

4 &6 4 164
pE g2

e4g 8
pg_hgrz

e32g

7 7
—hr? = r
p32 32'0h
The volume of aconeis %przh
~pr‘h> —pr~°h
3pr 32Ior
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Cylinders outside cone

v 2 o
V4 cylinders = p@%‘ig +p8d”_9€5;9
hmz I'Z gl'z 20

p— +—+—+r" =

416 4 16 p
géjgrzgei+1+g+19

gd4g 616 4 16 g

~ e 1—
pg4z 8
pEge 2

edg 8
pEG 2
e32 g

5, ,

—phr

32ph

The volume of aconeis %przh
1

15
- 2h<_ I,2
3pr 32ph

JOSEPH CURTIS

Investigate how accurate these rules are for cylinders of particular

Szes
Cylindersinside cones

Cone of height 1 and radius 2

7 ...
approx = Ep 1 22 Vactual
7 1
— —p4
32p 3p
= 2.7489 =4.189

Cone of height 5 and radius 15
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_ T _1l o
approx 32p 5 15 Vactual 3p S5 15
7 .. 1 ...

2P 0 3P 525
=773.13 =1178.1
Cone of height 10 and radius of 20

_ T a0 o2 _L oL o
approx 32p 10" 20 Voot 3p 10" 20
7 .. 1 ..
5P 1040 3P 107 400

=2748.9 =4188.8
Cylinders outside cones
Cone of height 1 and radius 2
approx :gp, v 22 Vactua| = 4188
15 .
2"
=5.89
Cone of height 5 and radius 15

15 , .. .0 —
approxzép 515 Vactual - 11781
15 . .
= 1656.7
Cone of height 10 and radius 20

15 .. .0 _
approxzép 10" 20 Vactua|—4188.8
15 ., .
5P 107 400
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=5890.5
These rules aren’t very accurate for any size of cone.

By increasing the number of cylinders investigate how the formula
for a cone may be discovered,

Formulafor the volume of n number of cylindersinside a cone.

Mo e 6 . ah@ed o
V3cylinders = p({__g_g + p(}—_(;_g +pc—- 9
SEAy EAB4p  Ag4p

héeo oo  a8o
pP—e—~ +(;—T -
Aggdos edp edpo
phae2+4r2+9r29
2816 16 16 §

el 4 9

+
T

4816 16 16g
1 g%n(n+1)(2n+1)g

A 7 2
n+1g (n+1)° glmr

e 8]
1 g%n(2n+l)g 2
n+1g n+1 g.]ohr

e 8]
ln(2n+1)
6 2
(n+2y

Formulafor the volume of n number of cylinders outside a cone.

_ hodo , hado e . aao
4(:y|inders_p((;_'(g;T +pQ__-Q_T +p(;‘-(}_f +p(;;__-({‘_7
edpdg eE4pdg edpdg é4mxid g
A .2 .2 .2 W2
h&s o a2ro a0 ,aarou
—&—+ t¢—+ +t¢c—+ +t¢—=
deedp edp edg eday
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11 9 164, ,

4¢16 16 16 16 —Zd']
51

1 SE n(n+1)(2n +1)

n 2 Lphr

STgTT
=
N

Ln+1)(2n +1)

Asthe value for n tends to infinity the value for © — gets

closer and closer to % but will always be greater than %

En(2n +1)
Asthe value for n tends to infinity the value for ©

(n+1y

closer and closer to % but will always be less than %

gets

By making n avery high number like 1000000 and getting the

%(n +1)(2n+1) %n(Zn +1)
values for , and NS we see that these are both
n

very close to , by getting the average of these two numbers we

can get an almost exact value and therefor hypothesize that the
formulafor the volume of aconeisindeed %pr 2h
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