CALCULUSI1E ASSIGNMENT 1 JOSEPH CURTIS

CALCULUS IIE ASSIGNMENT |

PART 1

a) Prove using mathematical induction that:

i2=12+22+3% +...+n? =%n(n+1)(2n+1)
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i=1
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2=1 (1+1)(2+2)
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1=1

Forn=n+1

'aii2 =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:

(i) Findthevaueof 1%+ 2%+ 3% +...+ 10°
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b) Develop aformulafor the following

én (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

1°7 1|27 |37 17|4731|5 49| 6~ 71

=n?(2n?- 1)

Proof by mathematical induction

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

s=1%212- 1)

1°=
1=2-1
1=1

Forn=n+1

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

(2n+2-1)°
(2n+1)°

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

(In2 +2n+1)(2n2 +4n+ 2- 1)
(n2 +2n +1)(2n2 +4n +1)
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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
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The volume of aconeis %przh
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Cylinders outside cone
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The volume of aconeis %przh
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JOSEPH CURTIS

Investigate how accurate these rules are for cylinders of particular

sizes
Cylindersinside cones

Cone of height 1 and radius 2

7T ...
Vapprox = ép 1 22 Vactual
7 1
L pa Zp4
32 P 3 P
= 2.7489 =4.189
Cone of height 5 and radius 15
7 . _.
approx = gp S 152 Vactual
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7 .. 1.,
P 5 25 P75 225
=773.13 =1178.1

Cone of height 10 and radius of 20

7 1. .
Vapprox zﬁp 10" 20° Vactual :gp 10" 20
L " 10" 400 15 10" 400
32 3
=2748.9 =4188.8

Cylinders outside cones
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