Hyperbolic Functions 1 MS

Q1.

S(a) cosha=2sinhacosha = sinha=1 M1 Al
a=sinh"'+_=ln['?+ _'T+I) M1
(1:]1'1[%1—%\"5) Al
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5(b) Bl

B1
(B1 for Ci correct, B1 for C: correct and intersecting Ciin the first quadrant)
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5©) [+ sinh? x dx M1
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J”v'cosh:x drzrcnsh_r dx M1 Al
1] o
[sinhx]} =sinha M1
1 Al
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Q2.
6(a) eFJ —e ] 2 Bl
tanh@=——— sech@=—; =
e +e e +e
N 2 2 M1
[eﬂ_e-ﬂ]‘ (e/+e) —(e”—¢) 4
]_ = - 2 = 2
e’ +e’ [e" +e"’”)’ [e“’ +e‘9)’
=sech’ @ Al
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Q3.
6(a) sinhx = ‘;(e"’ —e "] coshx= 'T(c'r t+e ,\') B1 | Writes in exponential from.
l:(e" e _r)i =ll(e1" Zo4e Z_rJ =%(cz.\ +e 1.\')71 M1 | Expands.
cosh2x -1 Al | AG.
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Q4.
8(a) " | B1 | Correct shape and position, not too truncated.
|
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|
|
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x=0, y=1 B1 | States equations of asymptotes.
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8(b) ¥ pe* B1
cmhx:e‘ cosechx =— 2 —
_ T o
(0% 4o ]1 4 e 1o 2 M1 Al | Writes over common denominator, AG.
— 7= =1
[*’A -€ {e" —e™) (e*' —e"}
3
8(c) ech? 1) M1 Al | Uses chain rule.
sech™| —x
dy _ 2 J 1
== == \ 1
dx EIanh(l_\J 2sinh [lxjcnsh(li
\2 2 2
21
Ll'JQECh'(EJJ :
or - o= ~ ~
2colhr—\J 2“.mh(—x]u)sht—\]
2 2 2
Al | AG
=—— =—cosech x
sinh(x)
3
&(d) rﬂ 1+ cosechlx dx M1 | Forms correct integral.
r“ feoth®x dr:r“cmh.\-d\- M1 A1 | yses coth® x—cosech®x=1.
- [Insinhx]:" — Insinh 24 — Insinh & M1 | Integrates and substitutes limits.
., sinh 2 :
In sinh 2a In(2cosha) M1 | Combines logarithms and uses double angle formula.
=lh———= cosha
sinha
In(2cosha)=In4= cosha =2 Al | AG
a:ln(2+v'23—1]=1n(2+v'3} Al | Must reject ln[Z—J}]_
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8(a) cosh A:Tl(c'! +e JJ B1 | Writes in exponential form
2cosh? A =%(c:"' +2+c'“]=%{c” +&:_:"=]+ l1=cosh2A4+1 M1 Al | Expands, AG.
3
8(a) _ B1 | Writes in exponential form.

e 2 p
tanhx = — sechx = -

e +e e’ +e

2 x x x x\? M1 | Writes over common denominator.
1 [E‘—E‘} 7(6 +e ) —(e -« ) 4
¢ +e (e" te ) (e" te ")
sech” x Al | AG
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