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Question Scheme Marks
number
1 (@) | cosh®x—sinh?x=1(e*+e*)*-1(e"~€e™)’ M1
=i(e™+2+e¥-e”+2-€%) Al
=1 * Al
©)
(b) .1 —2C_OShX:2 nl-(e+eY =¢ —e” M1
sinhx  sinhx
26 =1 Al
Make x the subject of theformula, x=In(3) =-In2 M1, Al
(4)
2 @@ | a=2, b=1 c=16 B1, B1, B1
©)
(b) 15 1
j(2x+1)2+16 X M1
-0.5
_[[2 o 2L B
"8 4 )|, M1A1
=2 B1
32 (4)
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3 (@ |As4=9(1-¢), .€&=% M1, Al
Uses ae to obtain that the foci are at (J_r\/g,O) M1 Al
(4)
(b) PS+PS = e(PM + PM ,) M1 for single statement e.g, PS = ePM M1
2a
=ex— M1 needs complete method M1
e
=2a=6 Al
©)
4. ax . dy .
—=gnht-1 —=snht+1
pm q M1Al
d®x d%y
—- = cosht = cosht M1A1
dt? dt?
Use
e +y)i| [(sinht—1)+ (sinht +1)2]¢ M1, Al
| Xy —y X | sinht cosht —cosht —sinht cosht — cosht
(=(-)~/2 cosh?t)
Whent =1n3, cosht=5/3 (or sinht=4/3) M1A1
25
s p=()2x=2
P 9 AL
9)
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> @ Using product rule % =(n-1)sinh™? xcosh® x+sinh" x M1

X
Using cosh? x=1+sinh®x in derived expression M1
to obtain % = (n-=1)sinh"? x(1+sinh® X) + sinh" x
X
dy cpn-2 : N Al
and —=(n-1)sinh™“ x+nsinh"x =*
ax "D 3)
(b) . 1 arsinhl_ arsinhl ) o arsinhl . .
[sinh™ xcosh x]g ™™ = I (n—1)sinh™* xdx + I nsinh" xdx
0 0
So cosh(ar sinhl) = (n-1)1,_,+nl M1
If sinh 0. =1 then cosh o = Y1+sinh? & =+/2
~nl =2-(n-1)I _,* Al
OR 2
arsnhl N arsnhl
j s xsnhxox=| srh™ xooshx]O —(n-)) j cos? xsinh™2 o
0 0
and use cosh” x=1+sinh? x M1
collect |, +(N—21)1  to obtain n|n=\/§—(n—1)|n72$ Al
)
(©)
|, =arsinhl Bl
21, =~/2-1, M1
4I4=\/§—3I2and use with previous results to obtain... M1
= 1(3arsinh1—+/2) = 0.154 (either answer acceptable) L
4)
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6. (@ | ds 3
dy dy 2 2
But —=sny, ..—=3asec’ytan“y M1
ds d
~y=atan’y+c,andas y=0at =0, thenc=0. M1
sy=atan’y * Al
(4)
(b)
Also %zcosz//, .'.ﬂzsaseczl//tam// M1
ds dy
~x=32atan’w+c, or . x=3asec’y +Kk, M1A1l
andas x=0a =0, thenc=0 (ork:—g) ~x=32atan’y
Bl
(4)
y2 X3
Convincingly eliminate v, eg tanﬁz//:—zz—3, or
(©) a® (39
convincingly substitute into the printed answer M1
Then obtain (or conclude) ay’ =2x° *
Al
@)
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£ (3) %:—3acoszesin9 ﬂ:\?.asinzecose B1

de
s= J'\/(Qaz(c“s2 +5s'c?))de M1
=3a [V c?s’dé M1
=3a'|'cosesin0d0 Al
3a, . 5 1z
Tota length = 4><7[sm 0] M1
=6a M1A1l
(7)
(b)
A= Zﬁjasin39><3acosesin9d9 M1A1l
= 6ra’ _[si n* 6 cosodo
2 s
_bra [sin50];><2 M1
_12z&’ M1A1
5
5
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8. (@) dy ¢

ay _at__¢__1 M1A1l
dx dx ¢ t?
dt B1
The normal to the curve has gradient t2.
The equation of the normal is y—%:tz(x—ct) M1
. . , C 4 Al
The equation may be written y=t x+?—ct s (5)
® L be the poi c/
et Q bethe point (cq,
QC . point (cq, ¢/q) -0 M1 Al
Then = —==cqt” —ct® and so——~ = ct*(q—t)
q t qt M1
Attempt tofind g, €.0. (q—t)(t°gt+1) =0 or quadratic formula
-1 Al
q:t or t_3
e Al
So Q has coordinates (—t—s,—ct3) (5)
Alternatives
_ 2 > C .3 M1
Eliminate x or y between xy=c” and y=t x+?—ct :
Sot*x* + (= —ct®)x—c*=0.0r y*=(=—ct’)y+ct* =0
t t M1
Then solve using formula to obtain
_ —C c 3 Al
X=ctor— ory:? or —ct
L Al
S0 Q has coordinates (—t—s,—ct3) )
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8. (©) c 1 cl ., M1
X==(t-=), Y==(=-t
2( t3) 2(t )
4
JRRA S e N S . Al
Y t 1ttt t? (2
(d) i
Xy ="S (2 g2y M1
4 't?
—2(-X YY X\’
XY:—(—+—) Saxyrct| Y2 =0
4 1Y X Xy Al
2
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