2025 HSC Or Otherwise Questions
by Ty WEBB

Since 1917 it has become fashionable to put “or otherwise” in the final school exams
in New South Wales for some questions. [1]

The trend evidently hasn’t gone away as we see several of them in the 2025 exams [2],
[3], [4]:

Advanced: Q29b

Extension 1: Q 12eii, Q13eii

Extension 2 Q13cii, Q14aii, Q15ciii, Q16a, Q16ciii

In this document we procure solutions to these questions with or otherwise methods.
These may or may not be within the scope of the syllabus. Some are obviously not,
some obviously are and others may be considered borderline and there will be dis-

agreements about those and so I'm not going to delineate which are and which are
not.

Advanced Q29b
By the Law of Sines for Tetrahedra,
sin ZOFY -sin ZOYT - sin ZOTF = sin ZOFT - sin ZOTY - sin ZOY F whereupon
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Extension 1 Q12eii
For 0 <z < 27?,\/§sina: =cosx + 1 so
3sinz =3 —3cos?x = (cosx + 1)? = cos®> x + 2cosx + 1

4eos’x +2cosx — 2 =2(2cos’x +cosz — 1) =2(cosz + 1)(2cosz — 1) =0

5w
13073

3

cosx:—l,%sox:ﬂ

V3sint =0 =cosm+ 1 and \/gsin;—r:%:(josg—kl

but \/gs.in%7r = —% %:COS%’T 41 so final answer is z :71',%



Extension 1 Q13eii
$ () = ()

0 .
Proof. ;) (";7’) = (Z) =1= (Zﬁ) so it is true for m = 0
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so it is true for m = k + 1 so by the principle of mathematical induction it is true for
all integers m >0 U
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Now with n = 2000, m = 50 we have ;) (n:) = (3881)

Extension 2 Q13cii

3<4
An?+8n+3 <4n*+8n+4
(2n+1)(2n + 3) < (2n +2)?

Von+1v2n+3<2n+2

v2n+1 <
2n+2 \/2n+3
2n+1 < vantl
2n+-2 V2n+3

Extension 2 Q14aii

2F1(172n2+172n2+37 1)

2n+1

2F1(1,5;:2;-1) 378
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We use the hypergeometric function: I,, = so I, =

or digamma function: I, = 2((252) — (222)) so I, = L(p() — v (3)) = 28

Extension 2 Q15ciii

. . . l4tan T tan T .1
= g T T — . ztany o 14v3 | VB4l
Zg =icot {5 =icot(y — ) = Tl = Vse1 van =L

= (2+V3)i
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z21 = t1cot 5

i BT 5w bmy _ ; lttanStan ST . 43 541 . 423 :
2y = dcot 15 = dcot(F — ) =i tan SF—tan 35 U /31 —\f+1_Z 1 = (2 V3)i



z3 =icot T =icot(m — 32) = —icot 3T = —(2 — V/3)i

24—zcot12— 7

25 =icot BX = jcot(m — &) = —icot & = —(2+ V/3)i
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are the roots of [](z — 2z) = 0 and pairing roots with same modulus and opposite
k=0

sign

ﬁ (z—2) = (z—0)(z +0)(z — (2 + V3)i)(z + (2 + V3)i)(z — (2 — V3)i) (2 + (2 — V3)i)

k=0
= (2 + D)2+ T+4V3) (22 +7—4V3)
= (2 +1)(z" + 1422 + 1)
=20+ 152" + 1522 + 1
=3((z=1)°+ (2 +1)%
=0

so the roots of (j_})ﬁ = —1 are

i cot({5), i cot(33), i cot(5), i cot({5), i cot(T5), i cot(45)
Extension 2 Q16a
This uses the Cauchy bound

Proposition. Vz € C\{0} Vn € Z*Vk € {0,1,2,...,n}Var € C: a9 Z0ANa, #0

agk

an

if P(2) = 3 ag2* and P(2) = 0 then ——— < |2] < 1+ max
k=0

14+ max |2k 0<k<n
1<k<nl @0

Proof. If |z] > 1,

n—1
ST agt

k=0

|an]|2"] =

< k < k| — —1 2™
o< lonl 5 124 = S ol < o

so |an|(]z] = 1) < [ Jnax lag| but if 0 < |z|] < 1 this inequality still holds since then

lan|(]z] —1) <0 < max |ax| so we now have that
0<k<n—1

a_k

for |z| > 0,|z] <1+ max
0<k<n—1

Ifw="1and Qw) =w"P($) = zn: an_pw® then from (*) if Q(w) =
k=0



1

14+ max
1<k<n

O
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then |w| < 1+ max

and |z| >
1<k<n
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2k
ag

L <]zl <1+ max
14+ max |-k 0<k<n—1
1<k<nl @0
With ag = —1 and for £ > 0, ay = cos k@ since 0 < |coskf| < 1 if

P(z) = =14 Y zFcosk# = 0 then 1 < |z| < 1+ |secnd|
k=1

ak

an

This or otherwise method has an advantage in that it also establishes an upper bound.
Extension 2 Q16ciii

If P is a point not on ¢ and A is the point on ¢ : ¢ + Ad with position vector a then

the minimum distance from P to ¢ is |P_f;?¢ | 50 where O is the origin, the minimum
distance from ¢ to O is Iaélrgll = |a x d| since |d| = 1 and so the minimum distance
from ¢ to the sphere is -

0 if Jg x d < 1

laxdl =1 iffaxd >1

Note this can also be expressed with dot product as follows.

For vectors u, v, |u x v[* = |u|*|u
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