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5. 2
99 2 Y42y =0
dx dx
(a) Show that
d'y 2, )4
el G e
where a and b are constants to be found.
)
. dy
Giventhaty=1and —— =3 atx =0
dx

(b) find a series solution for y in ascending powers of x up to and including the term in x*
)

(c) use your series to estimate the value of y at x = —0.2, giving your answer to four

decimal places.
2
4 N
7. Given that y=c¢" sin x
(a) show that
&y &y
dx® O dy?
where £ 1s a constant to be determined.
“4)
(b) Hence determine the first 5 non-zero terms in the Maclaurin series expansion for y,
giving each coefficient in simplest form.
3)
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4. Given that
d’y [y )2
oA +3p=0
e ( . y
(a) show that
dy _28(dy)_24(dy
de*  y*ldx y Ldx
)
. dy
Given also that y = 8 and i latx=0
(b) find a series solution for y in ascending powers of x, up to and including the term in
x*, simplifying the coefficients where possible.
“4)
Leave )
blank
5. y= ecoszx
(a) Show that
dZ
—)2) = e%’x (sin? 2x — 2 oS 2x)
dx
4)
(b) Hence find the Maclaurin series expansion of es** up to and including the term in x2
Q)
Leavew
blank
4.

f(x) = sin[%x)

(a) Find the Taylor series expansion for f(x) about % in ascending powers of (x - g) up

4
to and including the term in [x - E)
3 ©
(b) Hence obtain an estimate of sin% , giving your answer to 4 decimal places.
)
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3. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Given that when y = arcsin2x

ZJ; = 2(1—4x2)_%
(a) show that
dy A’ +8
e
dr (1-4;:2]g

where A4 is a constant to be determined.

3)
(b) Hence determine the Maclaurin series expansion for arcsin 2x in ascending powers
of x up to and including the term in x°
(2)
The Maclaurin series expansion for e' is given by
2 r
X X X
e =l+x+—+..+—+ ..
2 r!
(c) Use the Maclaurin series expansion for e™ and the answer to part (b) to show that,
for small values of x
e™arcsin2x = Cx + Dx* + ExX’
where C, D and E are constants to be determined.
3)
30
d’y dy
2=+ Y= —6xy =0
a2 Y dx Xy
J d
Given that = = 3 and y = L atx=2
dx 2
d’y
(a) determine the value of —=- atx =2
dx ©)

(b) Hence determine the series expansion for y about x = 2, in ascending powers
of (x — 2) up to and including the term in (x — 2)’, giving each coefficient in
simplest form.
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5. Given that

2 2
ij—f+2(%) —2y=0  y>0

3

2
(a) determine i{—}; in terms of & &

& d and y
4)

Given that y=2 and b 1 at x=0
dx
(b) determine a series solution for y in ascending powers of x, up to and including the

term in x*, giving each coefficient in its simplest form.

4
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5. Given that y=tan’x

(a) show that

dy = 8tanx sec’x(psec’ x +q)
dx?

where p and ¢ are integers to be determined.

C))

b
(b) Hence determine the Taylor series expansion about 3 of tan’x in ascending powers of

3
(x—%) up to and including the term in (x—%) , giving each coefficient in

simplest form.

3)
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4. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

3
(a) Determine, in ascending powers of [x —%J up to and including the term in [x - %] ,

the Taylor series expansion about % of

=tan 3—x
Y 2

giving each coefficient in simplest form.

-

(7)
(b) Hence show that
3n n nt
tan—=1+—+—+—
8 4 4 B
where 4 and B are integers to be determined.
(2)
6. Given that y = secx
(a) show that
3
d—J; = secxtanx(pseczx + q)
where p and ¢ are integers to be determined.
“)
Hence determine the Taylor series expansion about z of sec x in ascending
3
3
powers of (x - %], up to and including the term in [ X - %) , giving each
coefficient in simplest form.
©)
c) Use the answer to part (b) to determine, to four significant figures, an approximate
(c) Use th (b) to d i fi ignifi fi '
value of sec [7—n]
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