Question
Number Scheme Notes Marks
7 x=cosh¢t+¢, y=coshr—¢
a dx . d )
(@) T sinhz +1, Y _sinht—1 Correct derivatives Bl
2 2
dx + Y =sinh”¢+2sinh¢+1+sinh’#—2sinh¢+1
dt dt MI
=2sinh” ¢ +2
M1: Squares correctly, cancels and collects terms
—9(1+sinh?7) = 2 cosh? ¢ * Uses cosh” ¢ =1+sinh*¢ to %
( . ) €08 complete the proof with no errors Al
(&)
S = 27[Iyds = 2ﬂI(cosh t— t)\/a coshzdt Uses S 27rj‘ydsw1th the given Ml
y and the result from part (a)
In
= 2\/57["‘() 3(cosh2 t—tcosh t)dt * Correct proof with no errors Al*
2
©) Icoshzt dr = J‘i%i%cosh 2t dt Uses cosh® = i%i%cosh 2t | Ml
Attempts integration by parts the M1
J't coshzdf =¢sinhz - I sinh 7 d¢ right way round on #cosh ¢
Correct expression Al
1 1. .
S= (2\/571)'[ (cosh2 t—tcosh t)dt = (2\/572’)[—1‘ +—sinh 2¢ —tsinhz + cosht}
2 4 AlAl
Al: 2 correct terms
Al: All correct
1 10 4 5
S=)2N274| =In3+——ZIn3+= | (1
( ) {( 2 9 3 3) ( )} dMl1
dM1: Correct use of limits 0 and In3 depends on both preceding M marks
1
S=§\/§7r(32—151n3) cao Al (D)
Total 12
Alternative for (c)
t —t 2
J-coshztdt=J- ¢ fe dr ) )
2 Substitutes the exponential form
M1
1 and attempts to square
=— (eZ’ +2+e_2’)dt
4
It coshzdr = 1 J. ¢ (ef +e ! ) dr Substitutes the exponential form M1
2 and attempts integration by parts
1, 1 . 1 ., 1 the right way round
:Ete _EJ‘te dt—{gte _Eje ds Correct expression Al
(S =)(2\/§7r) l(lez’ FOYLIC IS PRI UL PAC L e
4\ 2 2 2 2 2 2 AlAL
Al: either integral correct Al: other integral correct but both must be in a complete
expression for §
Depends on both M marks above Correct use of limits 0 and In3 dM1
1
5:5\/5;:(32—151n3) cao Al




Alternative for the first 3 marks of (¢)

= 2\/§7£I (cosh2 t—tcosh t) de

= 2\/574. cosh(coshr—¢)ds

2x/§7r([sinh t(cosht— t)} —I sinh¢(sinhz—1)ds

227 ([sinh t(cosht— t)] - [cosh t(sinh¢— 1)] + J- coshztdt)

MI1A1
M1 (2™ on e-PEN): Use parts twice Al Correct expression
1 1
Icosh2t dr = J‘J_rlilcosh 2t dt Uses cosh?¢ =+—+—cosh 2¢ ML (lston
2 2 272 ¢-PEN)

Rest as main scheme




