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FP2 Paper D — Marking Guide
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L @ dy _ —(x” +1I)cosech xzcoth 2x 2x cosech x M2 A2
dx (x*+D
dy
(b) x=0.5, o =—4.55 (2dp) Al 5)
2 &, : L ds=[24d 1Al
. p—w— (S+a) ..J- Sta —J- 178 M
In|s+a|=2y+c Al
sta=eV “=eVxe Ml
s=A4e-a [where 4 = ¢°] Al (5)
3. (@)  sinh 3x =sinh (2x +x) M1
= sinh 2x cosh x + cosh 2x sinh x Al
= 2 sinh x cosh’x + (1 + 2 sinh’c)sinh x Ml
= 2 sinh x(1 + sinh’x) + sinh x + 2 sinh’x M1
= 2 sinh x + 2 sinh’x + sinh x + 2 sinh’x
= 4 sinh’x + 3 sinh x Al
(b))  4sinh’x + 3 sinh x = 7 sinh’c
sinh x(4 sinh*x — 7 sinh x + 3) = 0 Ml
sinh x(4 sinh x — 3)(sinhx— 1) =0 M1
sinhx=00r%or1 Al
x=0orIn(3+ i+ orIn(1+1+T) MI
x=0orIn2orln(1+v2) A2 (11)
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@ [ dx='[%1 dx Ml

9—4x* N

X
- %arcsin(sz)-i-c ML AL
(b) J 1-2x dx = 23rCSln(2x)—J L dx "
\/m m
:%arcsin(%x) %Wﬂ ML AL
1 1-2x
“ J.l g v I M1 Al
9 4x’
[y} =l arcs1n(3)+%m]g K
1n|y|—1nl:7arcsin( )+ %m—(zarcsm0+2) Ml Al
1n|y|_2arcs1n( )+ 1 m_% N -
dy Ay 2a
a 2y— =4a . — === Mi
(@) o S
at P, b _ 22—“ -1 N
dx a p
eqn. is y—2ap = %(x_apz) .
giving yp=x+ap’ o
2”” 2ag _ _2p-q)  _ _2_
v end OfPQ_ 2ag®>  (pta)(p—q)  ptq M1 Al
2ap -0  2p
grad of PS'= i N
2 _2pr
P MI
pi_lngp-i-q)
4 _1:p -‘rpq
sopg=-1 o

(c) tangent at P: yp=x + ap* (i)
tangent at Q: yg =x+ aq” (ii)
(i) X g: ypq=xq+ap’q

(ii) x p: ypp =xp + apq’ Ml
subtracting 0 =x(p —q) + apq(q — p) M1
0=x—-apq Al

pg=-1 .. x=-a .. meeton directrix Al 13)
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6. (@) u=sec"*x, u’ =(n—2)sec"x sec x tan x; Vv = sec’x, v =tan x M1 Al

I, = [sec"x tan x]g - J; (n — 2)sec” *x tan’x dx Al
1n=(x/2)”*2—0—(n—2)jj sec" “x(sec’x — 1) dx MI Al
1n=(x/2)”*2—(n—2)jj secx dx +(n—2)jf sec"2x dx
L=(N2)"? = (n=2)I, +(n=2),, Ml
(n— DI, =2+ (n-2), Al
b)) L= j; secx dx = [1n|secx+tanx|]§ Ml
=ln(2+1)-In(1+0)=In(V2+1) Ml Al
2L=(\N2)' + L, =\2+In (N2 + 1) M1 Al
L=102+1lmE2+1) Al (13)
7. (@) x =asinh’u, x=asinhu, o =acoshu M1 Al
u
J Va' +x* dx = I Na® +a*sinh® u (a cosh u) du Ml
= J a* cosh’u du Al
=3a' [ cosh2u+1 du Ml
:%az[%sinhZu-i- ul+c Al
= La’sinhucoshu+ La'u+c Ml
= %azxfx,/l+;—i + T a’arsinh(+) + ¢ M1
= %axJH-:—i + +d’arsinh(2) + ¢
= $x\a* +x° + Sdlarsinh($) + ¢ Al
dx dy
b) x=2, — =2; y={, — =2t Ml
® dr T

s:j: Jat+ar M1 Al
szzj; i+ dt Al

(€ s=2[5 1+ + Larsinhs]; Ml
s =2[(3N10 + Larsinh 3) - (0 + 0)] = 3V10 + arsinh 3 MI Al (16)
Total (75)
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Performance Record — FP2 Paper D

Question no. 1 2 3 4 5 6 7 Total
Topi diff. hyp. | intrinsic eqn. in integr. parabola, | reduction | integr.
op C(S) fns coords hyp. fns. | std. tangent formula using
forms hyp. sub.,
arc length
Marks 5 5 11 12 13 13 16 75
Student
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