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Further Math with Ali Hashir

Hyperbolic Functions
Topical Mark Schemes (CIE 9231)

Mark schemes corresponding to the topical questions booklet for this topic, compiled from official
CIE 9231 marking schemes (2015-2025). Question numbers match the questions booklet.

About this resource: 1 teach CIE A Level Further Mathematics, and over the years I found
that there simply weren’t many well-organised, topic-wise resources available for this subject
— it’s a niche A Level with relatively few candidates, so it doesn’t get much attention from
resource makers. These topical booklets are my attempt to fix that: every past-paper
question, sorted by topic, with its official mark scheme alongside it.

Help us improve these documents for future students. If you spot a mistake, email us at
vectorspacepk@gmail.com.

What kind of mistakes might you find? These booklets are compiled by hand from
hundreds of past-paper PDF's. I've checked them as carefully as I can, but I'm only human,
and the odd error may have slipped through — so please help me catch what I missed. Things
to look out for:

e Spelling or typing mistakes

e Wrong final answers

e A mark scheme that doesn’t line up with its question (misaligned pages)

e A mark scheme that belongs to the wrong question entirely

e Pre-2020 questions that are technically out of the current syllabus (the syllabus changed
in 2020, but some older questions are still included here for practice)

e Missing, extra, or wrongly-labelled marks (e.g. an M1 or Al that shouldn’t be there, or
one that’s missing)

e Diagrams or images that are unclear, missing, or don’t match the question

e Questions placed under the wrong topic

If you spot any of these (or anything else that looks off), please let me know.

This is Version 1 of this booklet. As readers point out errors, I'll keep correcting and
improving these documents, so I'd recommend checking back on the website from time to
time and using the latest version rather than relying on a saved copy.

If you think these documents brought you value, consider following me on social media — it helps more
than you’d think.

Instagram: @vectorspacepk 1 Website: www.vectorspace.pk
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Q1

9231/21, 9231/22 e May/June 2020 e Question 5

T Back to contents

Mark scheme.
(a)

cosha = 2sinhacosha = sinha = % M1 A1l

a:sinh_1%:1n<%+\/%l+1> M1

a=In (% + %\/3) Al
(b)

C; correct B1
C5 correct and intersecting C in the first quadrant B1

(c)

/ V1 + sinh? z dz M1
0

/ Vcosh? zdz = / cosh z dx M1 A1l
0 0

[sinh z]§ = sinha M1

1

1 A1
Total: 11

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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9231/23 @ May/June 2020 e Question 6

T Back to contents

Mark scheme.

(a)
e —e”f 2
tanh@zm,sechazm B1
- o _ o0 2 B (ee + e—e)z _ (ee _ e—9)2 _ 4 M1
ef L et - (60 + 6_0)2 - (60 + e—0)2
= sech? (AG) Al
(b)
tanhy = cos(z + 3m) = sech®y é = —sin(z + 1) M1 A1l
2 1 dy . 1
(1 — cos?(z + ;7)) = sin(x + 77) M1
dy sin(z + ;) 1
_—=s—— = — = A_ A.].
dz sin?(z + 1) cosec(w + 4m) (AG)
(c)
dzy _ 1 1 B]_
2= cot(x + 37) cosec(x + 77)
y'(0) = — cosec(5m), ¥’ (0) = cot(3) cosec(3) M1
2+ V2
0) =tanh™' (3v/2) =1In M1
y(0) (2 ) 2 22
Y= %ln(?) + 2\/5) — V2 + %xzﬁ M1 A1l
Total: 12

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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9231/21, 9231/23 e October/November 2020 ® Question 8

T Back to contents

Mark scheme.

(a) Correct shape and position, not too truncated. B1
States equations of asymptotes: z =0, y = 1. B1
€T —X 2
(b) cothz = i, cosechy = ——. B1
F=a" e —e T
. . e’ +e %\’ 4
Writes over common denominator, AG: [ —— - = M1 Al
et — e~ T (e:c _ e—az)2
er + e—2x -9
A Y
(ez _ e—x)2
d h? (5 1
(c) Uses chain rule: w_ (21$) = —— i T M1 A1l
dx 2tanh (51‘) 2 sinh (ﬁx) cosh (5z)
1
AG: = —— = —cosech x. Al
sinh(z)
2a
(d) Forms correct integral: V1 + cosech? z dz. M1
& 2a 2a
Uses coth? 2 — cosech? z = 1: Veoth? zdx = / cothz dz. M1 A1l
a a
Integrates and substitutes limits: = [Insinh z]2¢ = Insinh 2a — Insinh a. M1
inh 2
Combines logarithms and uses double angle formula: In 51.11 M ¢ _ M1
sinh a

In(2cosha).

AG: In(2cosha) =1n4 = cosha = 2. Al

Must reject In (2 = \/3) a=1In (2 +22 — 1) =In (2 + \/3) A1l
Total: 15

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q4

9231/22 e October/November 2020 o Question 2

T Back to contents

Mark scheme.

2
Applies cosh? z = 1 4 sinh? z: \/1 + (%) = /1 +sinh? z = coshz. M1 A1l

dz
%
Correct formula, correct limits: 27 / cosh? z dz. M1
0
I
Applies 2 cosh? z = cosh 22+ 1 or expands 2(e® +e~%)%: =7 /2 cosh 2z +1dz. M1
0

1
Correct integration: = [% sinh 2z + ] < Al
:;117r(e—e_1-|—2). Al
Total: 6

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q5

9231/21, 9231/22 e May/June 2021 o Question 7

T Back to contents

Mark scheme.

(a)
Relates to coshy: sechy = =T+ % = coshy = (:c + %)_1. B1
cosh y
Differentiates LHS: sinh y (di_y B1
T
Differentiates RHS (AG): — (z + %)_2. B1
(b)
. d%y dy\? =3
sinh—> 4+ coshy ( = ) =2(z+3) ~ (Ml Al for LHS; Bl for RHS). M1 A1l
b dz
B1
Relates to cosh™" and uses logarithmic form: 3(0) = sech™ 3) = cosh™(2) = M1 A1l
In (2 + \/§)
Evaluates derivatives at = 0: y/(0) = —i, y"(0) = i M1
V3 3v/3
4 8
=In(2+v3) — —z + —=2? Al
y=ta(@8) =~ =
Total: 10

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q6

9231/21, 9231/22 e May/June 2021 o Question 8

T Back to contents

Mark scheme.

(a)
d_m = 2sinht. B1
dt
d

Applies 2sinh?t = cosh 2t — 1: d_?i = % — %cosh2t =1- (% cosh 2t — %) = M1 A1l
1 —sinh?t (AG).
(b) (i)

: da\” dy)* 2 2 2 2, A 2 2 2
Factorises %) T\ =45+ (s°— 1) =4s"+s*—25"+1=(s7+1)". M1
= cosh*t. Al

Correct formula for surface area (AG; A0 if limits missing): M1 A1
o fol (%t = }lsinh 2t) cosh?tdt = fol (%t = }lsinh 2t) (cosh 2t + 1) dt.

(b)(ii)
Ilntegrates: fol 1 sinh 2¢(cosh 2t +1) dt = [{=(1 + cosh 2t)2](1) = =(1+cosh2)?— M1 A1
Z-

.3l = 3[¢(lsi L
Integrates by parts: 5 [ t(cosh2t + 1)dt = 3 [t(5 s1nh2t+t)]0 M1 A1l
% 01 % sinh 2¢ + ¢ dt.
:%(%sinhQ—%coshQ—i—%). Al
7 (2sinh2 — 2 cosh2 — 75(1+ cosh2)? + i) (OE, must be exact; decimal an- Al

swer is 3.980131435. . .).

Total: 13

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q7

9231/23 e May/June 2021 o Question 2

T Back to contents

Mark scheme.

Finds first derivative: j_y = tanh z. B1
x
%y
Finds second derivative: 12 = sech? z. B1
T
ds3 inh
Finds third derivative: _3?/’ = —2tanhxsech?z = —2 i 3$ . M1 A1l
dx cosh’ x
d? h? 2 — 3sinh?
Finds fourth derivative: —Z = —QCOS v 7 SR T —2sech*x + B1
dx cosh™ x
4tanh? zsech? z (alternative: 6 tanh®xsech? 2 — 2sech? ).
Evaluates derivatives at z = 0: y(0) = y1(0) = y®(0) = 0, y@(0) = 1, M1
y @ (0) = —2.
y = 1z? — Lat (CWO). Al
Total: 7

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q8

9231/21, 9231/23 e October/November 2021 o Question 8

T Back to contents

Mark scheme.

cosh A = %(eA + e~4), writes in exponential form. B1
2cosh? A= 3(e? +2+e724) = L(e2 +e724) + 1. M1
=cosh24 +1 (AG). Al
dz . dy .
E—4smh2t+3,a—3smh2t—4. B1
(4sinh 2t 4+ 3)% 4 (3sinh 2¢ — 4)% = 25(sinh? 2t + 1) = 25 cosh? 2t. M1 A1l
T T
A= 27r/2 (2cosh 2t + 3t)(5cosh2t)dt = 77/2 (20 cosh? 2t + 30t cosh 2t) dt Al
1 1
—32 ~32
(AG).
Applies cosh® A = %(cosh2A4 + 1): 20 [ cosh®2¢tdt = 10 [ cosh 4t + 1 dt. M1
1
10 [§sinh 4t +¢]%, = 10(3sinh2 + 1). M1 A1l

1
2

(S

1 1
Integrates by parts: 30 [2, tcosh 2¢dt = 30 (%[t sinh2¢]%, — 1 [2, sinh2¢ dt). M1 A1l
2 2

N|=

(S

15[t sinh 2t — § cosh 2t]? , = 0. Al
2

A =107 (;(e? —e7?) + 1), i.e. 64.82457 ... Al

Total: 14

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q9

9231/22 e October/November 2021 o Question 8(a)(b)

T Back to contents

Mark scheme.

e¥ —e* 2
tanhz = — sechez = ——. B1
e +e® e’ e ”
el — g% 2 (ex + e—x)2 _ (ez _ e—x)Q 4
et 4 e (e:c L e—:v)2 (ea: L e—:c)2
= sech?z (AG). Al
Uses substitution correctly (allow by inspection): [u?du = %tanh3 x+C. M1 A1l

Total: 5

Spotted a mistake? Email us at vectorspacepk@gmail.com.

Instagram: @vectorspacepk 11 Website: www.vectorspace.pk
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Q10

9231/21, 9231/22 e May/June 2022 o Question 2

T Back to contents

Mark scheme.

coshz = L(e” + e77), sinhz = (e — e ) (a) B1
Expands, AG: (e® —e @)2+1=1(e?* =2+ ¢ 2%) +1 = cosh2z M1 A1
Applies identity: 2sinh?z — ksinhz +1 =0 (b) M1
Al

Sets discriminant positive: k2 — 8 > 0 M1 A1l
k< —V8, k>8 Al
Total: 8

Spotted a mistake? Email us at vectorspacepk@gmail.com.

Instagram: @vectorspacepk 12 Website: www.vectorspace.pk
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Q11

9231/21, 9231/23 e October/November 2022 o Question 4

T Back to contents

Mark scheme.
(a)

coshz = %(e‘B +e™ %), sinhx = %(e”” —e 7). B1

1(e® +24+ e — e 42— e %) = 1. Expands, AG. M1 A1l

(b)

d . cosh x . d _ 1
e (tan!(sinhz)) = e applies @(tan Lu) = 21 M1 A1l
h
e f =sechz. AG. Al
cosh” z

(c)

Correct shape, symmetrical about z = 0. B1

Asymptote y = 0 (accept labels on sketch). B1

//4/ \ ~——

(d)

Z sechr < / sech x dz. Compares sum with integral; limits correct for Al. M1 Al

P=Il 0

= [tan~!sinh ] = tan~!sinhn. AG. Al

(e)

- B1
Total: 12

Spotted a mistake? Email us at vectorspacepk@gmail.com.

Instagram: @vectorspacepk 13 Website: www.vectorspace.pk
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Q12

9231/21, 9231/22 e May/June 2023 o Question 7

T Back to contents

Mark scheme.

T 1
Applies given substitution: [ ————dz =1 [ — du. M1 A1
pp g f JiE—1 2 f NG
Va2 — 14 C (allow with “+C” missing; answer must be in terms of z). (b) Al

cosh™'r =1In (7‘ + m) B1

Forms sum of the areas of the rectangles: cosh ™2+ cosh '3+ ---+cosh™' N. M1

Compares with integral with correct limits: > le cosh !z dx. M1
. . N -1 _ -1 1N [N €z

Evaluates integral: [;" cosh™ zdz = [zcosh™ z]| — [ N dz. Al

SN In (r NI - 1) > Nn (N + VTS 1) — VNZ—1 (AG). (c) Al

Compares with integral with correct limits: (cosh™'1) 4+ cosh ™2 + --- + M1 Al
cosh /(N —1) < le cosh™! zdz (or equivalent forms).

Adds In (N+ VNZZ 1) to both sides: N ,In (r S/ 1) < (N + Al
1)In (N + VN2 — 1) — VN2 — 1 (or equivalent form).

Total: 11

Spotted a mistake? Email us at vectorspacepk@gmail.com.

Instagram: @vectorspacepk 14 Website: www.vectorspace.pk



oY Further Math with Ali Hashir Hyperbolic Functions — Mark Scheme

Q13

9231/21, 9231/22 e May/June 2023 o Question 8

T Back to contents

Mark scheme.

2 U __ a0
secht:—,tanht:u. B1
el et et + et
e 424624 2 2 (et —eh)?

Expands, gets to CEASOE for M1, AG: 1— (et + e—t) = (e M1 A1
(b)
d

&Y _ 4tanh3 tsech?t. B1
dt

d
Sensible attempt at derivative of x: d_atc = tanh tsech? t — tanht = — tanh¢. M1 Al
dy dz dy
Applies chain rule, must substitute their e and % for M1, AG: 1 = M1 Al
x
4tanh®t sech? t
an S‘;C = —4sech?t. (c)
= tar%h t . .
d d h* ¢

Finds d—xz: d_l‘z = —8:§Ch2t (accept —8cosech?t). M1 A1l
Sets equal to — 2% uses identity from (a) or equivalent: 8(1 — tanh?t) = M1 A1l
2 t:anh2 t = tanh 25.
(z,y) = (£ +In2,82) (t =1n3); Al for each coordinate. Al A1

Total: 14

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q14

9231/23 @ May/June 2023 e Question 5

T Back to contents

Mark scheme.

coshz = (e +e7%). B1
Expands (AG): 2(e® +e7%)2 = 1(e?* + 72" 4+ 2) = cosh2z + 1. (b) M1 A1l
Finds integrating factor: g2 [ tanhzds — g2lncoshe — cogh2 7 M1 A1l
Correct form on LHS, %(y[ ) for their integrating factor I, and attempt to M1

d
integrate their RHS: d—(y cosh? 2) = cosh? z.
T

Uses cosh®z = $(cosh2z + 1): ycosh®z = [cosh®zdz =1 [cosh2z + 1dz = M1 Al

3 (3sinh2z + z) + C.

Finds C: 1 =C. M1

Divides through by their coefficient of y: y = sech? z (i sinh 2z + %CE + 1). M1 Al
Total: 11

Spotted a mistake? Email us at vectorspacepk@gmail.com.

Instagram: @vectorspacepk 16 Website: www.vectorspace.pk
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9231/21, 9231/23 e October/November 2023 o Question 3

T Back to contents

Mark scheme.

dy %ex

dy _ 3¢ B1

dr 1- le

(- 1) ) - 1 ) -

dz2 2 :

dz (1 _ %192%)

Evaluates derivatives at z = 0: f'(0) = 2, f”(0) = . M1

Uses logarithmic form of tanh™': f(0) = tanh ™' (3) (3 x2). M1

Applies f(z) = f(0) + f/(0)z + 5 f"(0)z* 1In3 + %w + 8x2. M1 A1l
Total: 6

Spotted a mistake? Email us at vectorspacepk@gmail.com.

Instagram: @vectorspacepk

Website: www.vectorspace.pk
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Q16

9231/22 e October/November 2023 o Question 5

T Back to contents

Mark scheme.

(a)

d
Differentiating using product rule and chain rule for MI: d_y = M1 A1l
75
—2x sech?  tanh x 4 sech® x [: 1 — tanh? z — 2z tanh x 4 2z tanh® x] .
(AG) sech?x # 0 = 2z tanhz — 1 = 0. Al
Shows sign change (must write down values correct to at least 1dp): B1

2(0.7) tanh(0.7) — 1 = —0.154 < 0, 2(0.8) tanh(0.8) — 1 = 0.062 > 0.
(b)

n
Compares sum with integral (consistent limits for M1): ZTSGChQT < M1 Al
r=2

/]n xsech? z dz.

Integrates by parts: /ln zsech? zdz = [z tanh x|} — /ln tanh x dz. M1 A1l
= [z tanh x + Insech z]7. Al
(AG, must have gained all previous marks) = ntanhn + Insechn — (tanh 1 + Al
Insech1).

Total: 10

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q17

9231/22 e October/November 2023 o Question 7

T Back to contents

Mark scheme.
(a)

cosh 24 = % (62A +e 24 ) sinh A = % ( A_ e_A). B1

Expands, AG (A0 for mixing variables e.g. sinh A = 3(e® —e™?)): 2sinh? A = M1 A1l
2 (e = e‘A)2 =1(e—2+e24) =cosh24 — 1.

(b)

Correct formula with correct limits (correct limits for M1, limits may be recov- M1 A1l
ered): S = / 27Ty“1-|— da:—27r/ 2V/1 + 422 dz.
Applies given substitution to their expression with correct limits (limits may M1
sinh™ 1%
be recovered): S = / 7 Lsinh? u\/1 + sinh? u cosh u du.
0
sinh 1‘31
Must be simplified: = %71‘ / sinh? u cosh? u du. Al
0
Applies sinh 2u = 2sinh u coshu (may use double angle formulae for cosh and M1

sinh 1%
sinh instead): = %7‘(‘ / sinh? 2u du.
0

Applies sinhi/i = %(cosh 2A — 1); S must have the form a [ sinh? u cosh? u du: M1
= 3—127T /Smh ’ cosh 4u — 1 du.

= 3—1271' [‘—11 sinh 4u — u] th_l %. Al
sinh~! % =1In3. B1
(AG) S = ZHr(g(em8 —em8) _In3) = Lr(3(81—g)—In3) = Al

Total: 12

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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9231/21, 9231/22 e May/June 2025 o Question 6

T Back to contents

Mark scheme.

(a)

u

—Uu

Writes in exponential form: tanhu = £ -° . B1
ev+e e fe
N
Writes over common  denominator: 1) = M1
e¥ e v
(eu + e—u)2 _ (eu _ e—u)2 B 4
(eu 4 e—u)2 - (eu 4 e—u)2'
= sech? u. Withhold this mark if working with LHS and RHS simultaneously. Al
(b)
g 3 9 oo —1 du
Differentiates implicitly: w = sech™" ¢t = sechu = t = — tanh u sech ua = 1. M1 A1l
Uses identity from (a): du _ ! = A M1 A1l
Y " dt  tanhusechu  #/1 — 2
(c)
dy 1 1 dz I
— =sech™"t - ——, — = —. B1 B1
a0 Vi dt 1
d dt
Uses chainrule: 2 =Y« & = A4 (1 —t?)sech™'¢, AG. M1 A1l
der dt dx
(d)
: d dy) t 4
Applies product rule: — | — | = — — 2tsech™ " t. M1 A1l
PR P d¢ (dw V1—12 /142
. d2y (1- t2)3/2 2 =1
Uses chain rule: EPe R tvV1—t2— ——~2— — 2¢(1 — t*)sech™ " t. M1 A1
x
Total: 15

Spotted a mistake? Email us at vectorspacepk@gmail.com.

Instagram: @vectorspacepk 20

Website: www.vectorspace.pk
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Q19

9231/23 e May/June 2025 e Question 2

T Back to contents

Mark scheme.

(a)

o 2
tanht:u,secht:—. B1
el et et + et
et — et 2
Writes in a single fraction over common denominator: (ﬁ) T M1
et +e
4 2t —2t 92
_E e T2 aG
(et + e7t)2 (et + e7%)2
Withhold A1l mark if they used mixed variables within a single line of working. Al
(b)
d
€% _ tanht. B1
dt
dy cosht
2 = " —secht. Applies 1 + sinh®# = cosh?¢. M1 A1l
df ~ 1+ simh’t PP
Substitutes their derivatives into a correct formula for arc length, e.g. M1
[ /(dz/dt)? + (dy/dt)? dt: fol V/tanh? ¢ + sech® ¢ dt = fol 1dt.
=" Al

Total: 8

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Q20

9231/24 e May/June 2025 o Question 8

1 Back to contents

Mark scheme.

(a)

Correct shape and position (ignore x < 0 on their sketch): curve rising from B1
origin, concave down, approaching y = 1.

States the equation of the asymptote: y = 1. Ignore y = —1. B1

(b)

Compares sum with integral. Limits on integral must be present and correct M1 A1l
for M1: SN tanhr > fON tanh z dz.

Evaluates integral, AG. Must see In(coshz): fON tanh x dz = [In(cosh a:)]év = Al
In(cosh V).

(c)(@)

Correct formula for surface area (missing limits is M1 AQ; y outside of integral M1 A1l
IS d 2 1n
is M0): S =2rm f021 3y 1+ (dy) dz = 2n f021 3tanh(w) 1 + sech?(z) d.
i
. du . 1 du
Finds 1 (sign error gets M1 A0): u = V/1+sech*z = 1 = -2(1+ M1 A1l
i
sech® z)~1/2 sech? z tanh .
Finds v when z = %ln3 (need to see working to justify given limit): = = M1 A1l
%ln3:>cosha: = % 3, sechz = %\/§:>u: \/1"‘1%'
AG, must have gained all previous marks: S = -« \E%4u 2“ du = Al
) 2wt -1
NG
7rf5/4 o du.
(c)(ii)
2 1 1 1
Uses partial fractions or UQU_ = 1+ Rt s f5\//f2+ =1 uxi du = M1 A1l

V2
5/4°

OE: = W(ﬂ+éln<£+1)—i—éln(é)> = Al
7 (V2 -3 +1In3+ 31n(3 — 2v/2)).

m[u+ 3In(u—1) — FIn(u+ 1)]

Total: 15

Instagram: @vectorspacepk 22 Website: www.vectorspace.pk
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Mark scheme.

dy_@ dt 1+ sinht

Applies chain rule: =2t I~ oot (a) M1

Correct result. Al
ht(cosht) — (1 + sinh t) sinh 1 —sinht

Finds d (@) _ cos (cosht) (2+ sinh t) sinh ¢ _ SII21 ' (b) M1

dt \ dz cosh” ¢ cosh” ¢

Correct intermediate result. Al

2 5
. . S dy d (dy dt 1—sinht
Applies chain rule: primin <@) X i eosh®t M1
AG, shown. Al

2
Finds Maclaurin’s series: y = y(0) + x3/(0) + %y”(()). M1 for y(0),y'(0),y"(0) (c) M1

evaluated.

y=14x+ %1‘2. A0 if 2! not simplified to 2. Al

Total: 8

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Mark scheme.

1
Applies  tanh™ !z = 31In (1 + $) : di(tamh_1 x) = M1
—z x
1 (1-z\ 1-2)1) - (1+=z)(-1)
2\1+z (1—x)2 '
Correct differentiation. Al
1—=2 2 1

1
= = = . A .

2(1—{—1‘) 1—2)2 1-—22 G Al
tanhy = = sech? dy _ 1 (M1 Al); dy _ ! ! (Al). AG Alt

Y= Yz ~ "dr 1 —tanh?y 1—a? ' '
Total: 3

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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Mark scheme.

Sets equal and uses cosh 2z = 1+ 2sinh? 2: 1+2sinh? z = 6sinh? r = sinhz = (a) M1
:l:%. Accept coshx = % 5 or tanhz = :I:\/Lg, or exponential form leading to Al

e —3e2r 41 =0.

Uses logarithmic form: x = sinh_l(j:%) =In(+i+,/3 +1), ore®® = $(3£V5). M1
z =In(£5 + 1v/5). Must be exact and in the form Ina simplified. Al
Cy or Cy correct. (b) B1
(5 and intersections with C correct. B1

Total: 6

Spotted a mistake? Email us at vectorspacepk@gmail.com.
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