RVHS/1/9

It is given that f (x)=In(1+sinx), where —%n <xX<—.
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(i) Show that (1+sin x)f’(x)=cosx. [1]

(i) By further differentiation of this result, find the Maclaurin series for f(x), up

to and including the term in x*. Hence, write down the equation of the tangent
of y=f(x) atx=0. [5]

Denote the Maclaurin series of f(x) in (i) by g(x).

(iii)  On the same diagram, sketch the graphs of y =f(x) and y=g(x) for

L. [2]
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(iv)  Find, for —%ﬂ <x< %n , the set of values of x for which the value of g(x) is

within +0.05 of the value of f(x). [2]

f(x)=In(1+sinx)
COS X
~F(x) =
(X) 1+sinx

= (1+sinx)f’(x)=cosx (shown)

(i)

Differentiate with respect to x:
(1+sin x)f"(x)+(cosx)f'(x) =—sinx

Differentiate with respect to x:

(L+sinx)f"(x)+(cosx)f"(x)—(sinx)f'(x)+(cos x)f"(x) =—cosx

At x=0: f(x)=0, f'(x)=1, f"(x)=-1, f"(x)=1
2

x> X
() e x4 X
(x) = x 2+6

Equation of tangent of y:f(x) at x=0is y=x.
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(iv)

To find x such that |f (x)—g(x)| <0.05

Using GC, draw the graph of y = [f (x)—g(x)| to find

the intersection with y =0.05.
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Inkerseckion
n=9e8zEa73 Yok

—0.7745598 < x < 0.96923979
Range is —0.774 < x < 0.969.




N2008/P2/1
1 Letf(x)=¢e"sinx.
(i) Sketch the graph of y = f(x) for -3 < x < 3. [2]

(ii) Find the series expansion of f(x) in ascending powers of x, up to and including the term in x>.

(3]
Denote the answer to part (i) by g(x).

(iii) On the same diagram as in part (i), sketch the graph of y = g(x). Label the two graphs clearly.
(1]

(iv) Find, for -3 < x < 3, the set of values of x for which the value of g(x) is within 0.5 of the value

of f(x). [3]

Solution:

(1) [ Use the GC to sketch the graph. ]

© [ Highlight the important graph features. |

O Left end-point: (—3,—0.00703)
o . . .
® ® Minimum turning point: (-0.783, -0.322)
© Maximum turning point: (2.36,7.46)
O Right end-point: (3,2.83)
2 3
(11) f{x):['l+r+—+ {x—"—+
2 3!

[ Refer to the expansions of e* and sinx in the formulae booklet. ]
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X X
:x——+x2+7+..- [ Expand. ]
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(iii)

Figure 1 (top) shows both graphs. It is important to
draw them in a way that one is tangent to the other
at the origin.

Figure 2 (bottom) shows the shape of y = g(x) before

we draw it with accuracy on the same diagram
together with the graph of y=1f(x).

(1v) The value of g(x) is within +0.5 of the value of f(x) means: ‘f(x)—g(x]‘ <05.

Flotl Flotz Flots
“Mi=etiErsinlE
sHesmHtR e+ R"~3-3)

“MrBabs I Yi-Yed [
~MyB. 5 \ ] 5,

— e — — — —
~e=M [ InERFICChion
WNe= [ H=-1 85i@77 [v=t

———
ki L
1.558587  [y=

From GC, —-1.96<x<1.56. %
[ We should give the diagram (in dotted borders) as working. |



