Question
Number Scheme Notes Marks
l(a) X _ —X 3 X _ —X
4sinh3x+3sinhx=4(e © J +3(e © j
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e —3e" +3e " —e " et —e ™"
S s ey i
Uses sinhx=>— _ on both sinh terms and attempts to cube the bracket
(min accepted is a linear x a quadratic bracket)
1 3x 3 x 3 —x 1 —3x x —x
=—e ' —=—e'+—e " ——e +—e"——¢
2 2 2 2 2 2
3x —3x AT*
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= =sinh 3x*
| 2)
sinh 3x =19sinh x = 4sinh” x+ 3sinh x =19sinh x
(b) inh 3x =19sinh x = 4sinh® x + 3sinh x = 19sinh
= 4sinh’ x —16sinh x = 0 Ml
Uses the result from (a) and combines terms
(sinhx =0 or) sinh?> x = 4 sinh® x =4 or sinhx=(i)2 Al
0, 0) States the origin as one intersection Bl
Two correct non-zero x values(allow e.g.
ln(2+\/§)and—ln(2+\/§) ln(—2+\/§)f0r —ln(2+\/§)) Al
Two correct points (allow e.g.
(ln(2+\/§),38)and(—ln(2+\/g),—38) ln(—2+\/§)for —ln(2+\/§)) Al
(6]
Alternative for (b) using exponentials
3 _a3r 19(e" —e™
sinh3x=19sinhx =" —° ( 5 ):... Mi
Substitutes the correct exponential forms and collects terms to one side
= e’ —19¢™ +19¢** —1=0 Correct equation (or equivalent) Al
0, 0) States the origin as one intersection Bl
1
;ln (9 +45 ) Ol‘Eln (9 —45 ) Two correct non-zero x values (oe) Al
Al

1
(iln (9 + 4\/5) , 38) and (Eln (9 - 4\/5) , —38j Two correct points (oe)

Total 7




