Q1.

Hyperbolic Functions 2 MS

2(a) coshx:%(c"'Jrc"] sinhx:]g(c"fc ') Bl
i:(e" e \-): w1 :%{'e:.\' —e :.r): cosh 2x M1 Al | Expands, AG.
3
2(b) 2sinh® x—ksinhx+1=0 M1 Al | Applies identity.
kP —8>0 M1 A1 | Sets discriminant positive.
k< 7\/§, k>8 Al
5
Q2.
4a) coshx:_%{e"+e ') sinhx:%(e"—e "] Bl
%[e“ 4o qe T g ok ) -1 M1 Al | Expands, AG. Clear LHS to RHS for Al.
3
4(a) cosh.rt_%(e"+e ') sinhx:%(e"—e "] Bl
%[e“ 4o qe T g ok ] -1 M1 Al | Expands, AG. Clear LHS to RHS for Al.
3
4(c) ¥ B1 | Correct shape, symmetrical about x=0.
X
y=0 B1 | Accept labels on their sketch.
2
Q4.
8(a) ! ! B1
( secht = — tanh? = < -
e +e e t+e
: M1 Al e +2+e ™ -4

Expands, gets to

—2 for M1, AG.
(E’ +e
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Q5.
5(a) coshx =§(e‘ +e"‘) Bl
%(c" et )3 :%{c:" b +2):c05112x+| M1 Al | Expands, AG.
3
Q6.
6(a) COSh.\':l(B‘ +e "] sinh.\':é(e‘ —e ") B1
é(e_‘ e ‘)(e"ha I}:%(El‘ e lx}:sinhl\' M1 Al | Expands, AG.
3
Q7.
(a) coshEA:%(e“w:“) sinhA:%(e"—e "} Bl
Jsinh? A :L[e'—e ,]3 :l(el {_94e 3"}:0051'12,4—1 M1 Al | Expands, AG. A0 for mixing
2 ? variables e.g. sinh A :%[e“ —e " )
3
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