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Assessment

Power Calculation

Practice 1

Compute the sums of the following expressions:

i) 1x2x34+2x3x44---+2016 x 2017 x 2018

" 1 1 1
ii) Tx2x3 T 2x3xd T T 2016x2017x2018

Practice 2

Let 2016
11 1
f(r)_;7_§+§+

Find the value of

Practice 3

Find the values of the following nested radicals:

i) \/5+\/52+ 5% + /58 + .

if) \/1+2\/1+3\/1+4—W

Practice 4

2016"

Without using a calculator, explain why the following approximation holds:

\/20+\/20+\/2_—\/20—\/20—\/%z1
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Power Calculation

Practice 5

Find the length of the leading non-repeating block in the decimal expansion of 32(;%316 For
example the length of the leading non-repeating block of é =0.16 is 1.

Practice 6
Simplify:
i) CO+2C! +4C2 +--- 4 2"C"
i) C!+2C24+3C3 +---+nCn
i) C) + 308 4+ 3C2+ - + n—HC’Z}
iv) (CR)? + (CR)? + (CR)? -+~ + (C)?
Practice 7
Simplify:

i) sinf + 2sin26 + 3sin36 - - - + nsinnf

ii) sinf+ 3 -sin20+ 1 -sin36 + -

Practice 8

Without using a calculator, find the value of cos 75 + cos 5+ ?g
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Assessment

Power Calculation

Practice 1
Compute the sums of the following expressions:

i) 1x2x34+2x3x44---+2016 x 2017 x 2018

- 1 1 1
i) o3 + o T 1wk
Note: as a practice, it is sufficient to give the answer as those in boxes.

2) 1x2x3+2%x3x4+---+2016 x 2017 x 2018
3 1x2x3 2x3x4 2016 x 2017 x 2018
_'X< T 31 >
=31 x Cg"‘ci"‘""'”ogms)

[ Gl

— 4141845698256
) L L
" 1x2x3  2x3x4 2016 x 2017 x 2018
1 1 1 1 1 1 1 1 1
D Ry St D YT
2" \UIx2 2x3)/ 27 \ax3 3x4 2~ \2016 x 2017 ~ 2017 x 2018

1 1 1
_§X<1x2_2m7xmw>
508788
2035153

Practice 2

Let 2016
1 1 1 1
I=2 5= Ty
7j=2
Find the value of -
> _f(k)
k=2
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Power Calculation
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Practice 3

Find the values of the following nested radicals:

i) \/5+\/52+ 5% + /58 + .

if) \/1+2\/1+3\/1+4—W

i) First let’s compute \/1 +V1I+V1I4---

)+

1
+ 20162 X

i

1

1 _ 1
2015 2016

1—1/2016

)

LetS:\/l—i- 1+vV1+--->0,wefind S2=1+85 — S:@. Then

\/5+\/52+\/54+\/W=\/5><\/1+\/1+x/T=\/5><\/5;1: 5
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Power Calculation

ii) Setting n = 1 and & = 2 in the Srinivasa Ramanujan identity below leads to the answer .

:E—{—n:\/n2—i—:v\/nZ—{—(93+n)\/n2—1—(:v—}—Zn)\/f

Practice 4

Without using a calculator, explain why the following approximation holds:

\/20+\/20—|—\/2_—\/20—\/20—\/%z1

The approximation holds because:

\/20+\/20+\/2_x\/20+\/20+\/20+\/W:5
\/20—\/20—\/2_z\/20—\/20—\/20—m:4

Practice 5

Find the length of the leading non-repeating block in the decimal expansion of &g%. For

example the length of the leading non-repeating block of % =0.16 is 1.

It is easy to see that the given expression can be decomposed as

2017 A B

3 x 52016 3 | 52016

where both A and B are two constants.

It is clear that %‘ is a repeating decimal from the tenths digit. Meanwhile, 52% is a decimal of
2016 digits to the right of the decimal point. Therefore, the length of the leading non-repeating
block is 2016.
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Power Calculation

Practice 6

Simplify:

i) CO+2C +4C2 + .-+ 2"Cn
i) O} 4+2C%+3C3+--- 4+ nCn
111

0 1,1 1,2 1 n

(CR)? + (CR)* + (CR)* -+ + (C)?

v

)
)
i)
)

i) Setting z = 2 in the following identity gives the answer of .
(1+2)"=C0+ Cha® + C2a® + - + Cla"
ii) Let S = Cp +2C2+43C2 + -+ +nC". Then

S = 0xC? + IxCh +-+ (n=1)xCr 1 + nxCr
S = nxC" + n—1)xCl +...+ IxCrt + oxCn

Therefore

2.8 =nx (CO4+CH 4+ + 1 +Cp) =nx 2" = §=[nx2"]

iii) By identity 5 CF = —=Ci7], we have

1 1 1
02+§C;+§Ci+--~+—0”

n+1 "
=T+ g+ o+ g Ot
= (Gl G
_nil x (2" 1)

iv) By Vandermonde identity:
(C)* +(Co)* + (CR)* - + ()

n

=C0C" + CICmM T 4 C20M 2 - OO0
=Cy,
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Power Calculation

Practice 7

Simplify:

i) sinf + 2sin 20 + 3sin 36 - - - + nsinnd

ii) sinf + 3 -sin20+ 1 -sin30 +---

i) Let S =sinf 4 2sin260 + 3sin 36 - - - + nsinnf. Then

2-cosf-S =sin20 + 2(sin30 +sinf) + - - - + n(sin(n + 1)6 + sin(n — 1)0)
=2-S+nsin(n+1)0 — (n+1)sinnd

Therefore

(n+ 1)sinnf —nsin(n + 1)
2(1 — cos6)

ii) Let z = cos@ + isin 6, then

1 1 1 1
(cos&+§-00820+Z~00830+--->—|—i<sin0—|—§-281n20+é—l-sin39+--->

1 1
:Z_|_§.Z2_|_ZL.Z3_|_...
1
—/(1-3-2)

2
2z
2z
2(cosf + isin6)
(2 —cosf) —isinf
2(cosf + isin @) ((2 — cosf) + isin )
((2 —cosf) —isin®)((2 — cosf) + isin )
_(++) +i(4sin0)
5 —4cosh

4 sin 0

Therefore the answer is | —————|.
5 —4cosf
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Power Calculation

Practice 8

Without using a calculator, find the value of cos {5 + cos ?—g + %.

This problem requires the following identity:

T 3 o 2n—1m 1

cos cos coo oS ——— = -

2n+1 2n+1 2n+1 2
Letxzcosf—3+cos?—§+cos?—g andy:cos%—i—cos%—i—coslll—?)”. Then

1
T4y = 5 by the identity above

and
B ( s n 3m N 97?)( o . T N 117T>
zy = | cos g+ cos o +cos o || cos o +cos o +cos
3 s 2m 3m 47 om 6m
= —=X (cos— — COS — + COS — — COS — + COS — —COS—)
2 13 13 13 13 13 13
3><< 7r+ 37r+ 57T+ 77r+ 97T+ 117r)
=—= €OS — + €0S — + €0S — + €0S — + €0S — + COS ——
2 13 13 13 13 13 13
3 1
= —— X —
2 2
3
4
Therefore x and y are two roots of the following equation:
1 3
- t—==0
2 4
1++/13
Clearly x > 0. Solving the above equation leads to x = +T .
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