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4. (i) Suppose
2k r:n:pcih{n:oshf mshisinhi = sinhx
2" P T
for some integer k . E1

Then

X X
cosh ?';(Tﬁil'l hﬁ

2k+1 ::me:]1£1:::rsh£~~~1:::nsthlnhL = 2sinhx
2 4 2k+1 2k+1 sinh%

[which is legitimate because x # 0 and hence sinhi =0)

Zslnhﬁmsh— sinhik
= sinhx = = sinhx —;
sinhﬁ smhz—k

= sinhx

which is the desired result for k + 1. M1
x x
2 cosh ESinhE = sinhx
B1

so, the resultis truefor n=1.

Hence by the principle of mathematicalinduction,
x X x x
sinhx = 2" cosh Emshimcoshﬁsinhﬁ

for all positive integern .

Thus

X
sinhx 7w

an hx hx h X h
= 2" posh= cosh —++ cosh=——sinh—
x sinh?‘:':—n 2 4

. ' . . I X
as required. This working is permissibleas x = 0 ,and so slnh; = 0.E1{4)

(i)

Yy _ Y - 1 =1
sinhy }'+§—?+J;—!5+'" 1+J;—?+y??+-“
asy—0.El
As, from (i),
sinhx 3a b E cosh= h—
X mhf—n_ms 7 coshy - coshoy

letting n — o,
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and using the result shown from the use of the Maclaurin series that

X
n
2 _ -1
sinhﬁ
we have
sinhx x x
= co hEE‘BhE'”m“'hz_n
as required. E1(2)
1 L SE
. 2= 3 x +E 3 x JiE _ WZEL
_— N p— - WL e L
(iii) Lettingx =1In2, sinhx = . —4,msh2— . —H_,msh4 =7 “un
M1
ete.
Thus
3
) 3 \F+1 \F+1
In2 z\f" 2 .|' f
M1 Al
and
4 J"+1 VW2 2+1 1+v'_ 1+J~ﬁ
x..
an 21.,."_ Wz 2
2 V2 z\ﬂf ||
Al
The denominator of the first fractionis
1 1 1.1
2x322 x24 =22 =222
El
So
1 _1+v2 1+WV2
Inz2~ 2
as required.
(iv) Substituting x =" in M1
sinh x hx hx " x
© = coshscosh o cosh oo
and using sinhix = isinx, cosh ix = cosx, M1
i
5“1]"?_ hfrr h b [ S S w
I = pos ?ms — - C0S nit E-cm;msi--cmznu---
2 2
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hig '\IE T ki3 o
r:as::?,cos—:zr:nszﬂ—-l and thus cos— = =

-

a2 =
14— |24y2442
22 = 2 etc. M1 AL ML

and similarly, cos i =

So
2 VI 2442 ’2+u‘2+~.ﬂ’i
2z 2 °© 2

as reguired. *A1(9)

(Alternatively, by induction

M1 Al E1 (as for (i)

¥
siny

—=+1lasy—=0,

sinx x X X
_— tm—cm—;nncﬂs_nnn
x 2 4 2n

M1A1l

and then, substituting x = E M1 result follows as before AIMI1AL. )
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