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1. By using the series
2 "
S
2! n!

find a series for cosh z. Hence find the sum of the series

Solution:
As
T n 22 3
e :ZF_1+1,+—+§+
n=0
for all x, we get
e _q_ " z?2 2 ! _+oo 1nx"
S TR D T D DI e
n=0
by substituting —x for x. Thus
22 o 6
r —242% 1o% L o% :
e +e + 257 + 25 + 25 (%)
As
hr =
coshx 5
by definition, it follows that
€ L e @ 2 1,4 6 +oo 1,277.
coshx:T 1+*+E+E+ ;(%L)!.
Set = 1 in the previous equation (*) to obtain
42 2 2 2
e+e —a+i+z+a+"‘
2. Express
e’ —1 T
= -1-= 0
f) = L @ #0)
as a power series. Differentiate term by term and hence evaluate
2 3 4 5
situta et
Solution:
et —1 x 1 /z 2% 23 x z? 23 a2t
f@)=—3 2 1:(1!+2!+3!+ ) TR TR

so f(x) converges absolutely for every x # 0. Differentiating term by term gives

ze® —(e*—1) 1 2z 322 423
@ = mrtaw e @O

putting x = 1, we find

(z #0),
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3. Find the terms of the Maclaurin series for m, as far as the term in z°. Give an expression for the

remainder Ry(x).
Solution:

Set f(z) = (1+x)~2. We have

F@) =)+ =572+ —; 5@+ Rala),
where

fO@) = s fO0)=

(I+)? ’

fO@) = 2014272 so fO0)=-2!,

D) = (34t s fP0) =3,

fA @) = (=2)(=3) (-1 +2)"" so [fO(0) =4l

fO@) = (=2)(=3)(-4)(-B)(1+2)° =5!(1+2)°
Thus,

f(z) =1 =22+ 32% — 42 + Ry(x),

where

— f(4)(€) 4 5 4

Ry(x) TR (1+§)6x ,

for some £ between 0 and .

4. Find the terms of the Taylor series with centre 9 for 1/ as far as the term in (z —9)?2, giving an expression
for the remainder R3(z). Use these terms to obtain an approximation for the value of v/10 and to estimate
the error in your approximation.

Solution:

Let f(z) = /. Then

(1) @)

£ = 10+ TP -0+ T e 02 4 Ry,
where

fO@ = fl@)y=vz so fO9) =3,

(1) 1y gy 11 _ 1

fO@) = gV so fOO)=i=¢,

1 /- 11 _

RO 2( 21>x_3/2 o [P0 = o= 1013’

(3) L1y (=3 2_3 1

) 2(2)(2)”552_8:55/2
Thus,

f(a?):3+é($—9)—f16($—9)2+R3($)7
where )
Ro(w) = L& —gp3,
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with £ between 9 and x. Now

31 F3©) 1

f(S)(f)*gﬁé 30 = 16-55/2.

In order to compute the value of v/10, we take x = 10 in the previous polynomial.

VID= f(z =10) =3+ £(10—9) — 51 (10~ 9)? + Ry = 10)

1 1
V10 = =10) =3+ - — — =10).
= f(z =10) 3+6 216+R3(:c 10)
To estimate the error notice that the function

1

h(u) = 716 - u5/2

assumes its maximum between a = 9 and x = 10, when v =9 (as it is a decreasing function). Thus

3 1

| Rs(z = 10) = 16.952

< 5109

Please evaluate this last number with the calculator to obtain a bound for the error.



