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FP2 Paper F — Marking Guide

1. let y = artanh (sinx) .. tanh y =sinx
. sech’y d_y =cos x M1
sech?y = 1 — tanh’y = 1 — sin*x = cos’x MI Al
d_y = COSX _ ooy Al “)

dx  cos’x

2. y=In(secx) .. b1 X sec x tan x = tan x MI Al
dx  secx
s= [ Vi+tan’x dr Ml
0
= j; sec x dx Al
=[1n|secx+tanx|]§ Al
=InQ2+V3)=In(1+0)=In (2 +3) MI Al (7)
2 2
300 x=p, T 4y s Y5 4y g MI A2
dr dr dr dr
2 2
at(l,1) t=1 .-.sz,d—fzz,d—y: ,d—zyzs Ml Al
dr dt dt dr
2 273
_ (2°+39) _ 13413 MI Al (7)
2X6-2%3 6
4. (@) u=(lnx)", u’:n(lnx)"_lx%; vV=1,v=x M1
I,=[x(Inx)"] ¢ — jf n(lnx)"™" dx Al
I,=e—0-nl,_ =c—nl,_, M1 Al
(b) Iozjf dr = [x]¢ =e—1 MI Al
L=e-Lh=e—-(e—-1)=1 M1
1226—21126—2 M1
L=e-3L=e-3(—-2)=6-2¢ Al 9
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x=cosh2, y=2 Bl
y A
2
0l 1 cosh2 x
vol. of cylinder = m(cosh 2)* x 2 = 2rcosh™2 MI Al
vol. to be removed = Ioz w® dy = Ioz mcosh’y dy Ml
T 2
=7j0 1 +cosh2y dy Ml
= v+ Lsinh 2]} Al
=2 [2+ Lsinh4 - (0 +0)] =n(l + +sinh 4) MI Al
vol. required = m(2 cosh®2 — 1 — %sinh 4)=20.5t .. a=20.5 (1dp) M1 A1 (10)
3x-17 = 4 + Bx+C
(x+D(x*+4)  x+1 X +4
3x—7=AX +4)+ (Bx+ O)(x+ 1) Ml
giving A=-2,B=2,C=1 M1 A2
¥ +4  x+1
2 2 2x 1 2
b f(x) dx = + - dx M1
® J.O ) J.O ¥ +4 X +4 0 x+1
=[In|x*+4|+ Jarctan (5)—2In|x+1[]; M1 A2
=In8+ % —2In3-(In4+0-0) M1 Al
=g +5=%+hn2 Al (11)
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7. (a) a_ + b_2 a oo dx = ya2 M1 Al
2
at P d_y :_czc?)s@xb2 :_bc?sﬁ M1
dx bsin@xa asin@
.. eqn. of normal is
y — bsinf = asin® (x —acosb) M1 Al
bcos@
or ax sin@— by cos8 = (a* — b*)sinf cosd
272
B)  atQ, y=0, axsind = (@ b)sind cos@ - x= L —)c0sd M1 Al
a
atR, x=acos 8 B1
272 232 2
L 00 _(@-b)eosd 1 _a 2b :l_b_2 M1 Al
OR a acos@ a a
2
b=d*(1-¢) .. b—z =1-¢e . % =l-(1-é&)=¢ MI Al (12)
a
8. (@) let y=arsinhx .. x=sinhy= %(ey— e?) M1
e —e?V=2x
e —2x¢ = 1=0 Al
+ 2
o= BXEVAT 44 V;x+4=xi\/x2+1 MI Al
Nai4+1l >x x—+x*+1 <0 but &>0 Ml
o =x A+
. y=arsinhx=1In(x + Vx> +1) Al
(b) VA y=sinh x
. y = arsinh x
0 i B3
y = arsinh x
y:siﬁhx
(©  x=sinh[ln(3x—-2)] = F[e"* 72— Yl
2=3x-2- 315 Al
2x(3x—2)=(Bx-2)* -1 Ml
6x* —dx=9x"— 12x+4 -1
3x*—8x+3=0 Al
_ 8J_r\6/ﬁ _ 413\/7 M1
x>2 ox= @ [=2.22 (3s) ] Al (15)
Total (75)



Performance Record — FP2 Paper F

Question no. 1 2 3 4 5 6 7 8 Total
Toni diff. inv. | arc rad. of reduction | integr. integr. ellipse, eqn. in
op C(S) hyp. fn. length curv. formula hyp. fns | std. normal hyp. fns.
forms
Marks 4 7 7 9 10 11 12 15 75
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