Question Scheme Notes Marks
Number
1(a) 1—tanh” x =sech *x
e —o ) Replaces the tanh x on the lhs with a
1—tanh® x =1 —[ — J correct expression in terms of B1
e +e exponentials.
_(ex+e—X)2_(ex_e—X)2 _(62)«:+2+e—2x)_(e2x_2+e—2x) 262xxze—2x
(e"+e™) (e"+e ™) (e e Ml
Attempts to find common denominator and expand numerator
4 2% : .
=| ——— |=sech"x Obtains the rhs with no errors. Alcso
(e"+e™)
[©)]
ALT1 1-tanh® x = (1 - tanh x)(1 + tanh
anh” x = (1 - tanh x)(1 + tanh x) Uses the difference of 2 squares on the lhs
{ e —¢e " { e —¢e™ and replaces the tanh x with a correct B1
— — + . . -
NP NP expression in terms of exponentials.
_ 2e” 2e” Attempt to find common denominators and M1
ef+e )l ef+e ™ simplify numerators.
4 2 % . .
=| ——— |=sech"x Obtains the rhs with no errors. Alcso
(e +e™)
ALT 2 ) 4 Replaces the sech x on the rhs with a
sech” x = — correct expression in terms of Bl
(€ +e7) exponentials.
(e H2+e) (e -2+4e)  (eT+e) —(e"—eT)
(e" +e™) (e" +e™) Ml
Attempts to express the “4” in terms of the denominator.
—x 2
=1- [ij =1—tanh® x* Obtains the lhs with no errors. Alcso




(b) 2sech®” x+3tanhx =3 = 2(1 —tanh” x) +3tanh x =3
= 2tanh’ x—3tanhx+1=0 Ml
Uses sech”® x =1— tanh” x and forms a 3 term quadratic in tanh x
(2tanhx—I)(tanhx—1)=0=> tanh x = ... Solves 3TQ by any valid method | /)
including calculator.
1 1.1
. Accept — ——In-=
tanhxz%—)len\/g In/3 P 2ln3, 21n3 Al
And no other answers.
3)
ALT 4 e e
2sech’ x+3tanhx=3=2 — |+3 — |=3
(e"+e™) e +e™” M1
=843 —e ) =3 +2+e )= ...
Substitutes the correct exponential forms, attempts to eliminate fractions and collect terms
_ _ 1
6e > =2=e = 3 Rearranges to reach e ™" = ... M1
In~/3 . Accept lln3, il
x =In~/3 2 2 3 Al

And no other answers.

Total 6




