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Section I - 10 marks

Attempt Questions 1 -10
Allow about 15 minutes for this section.
Use the multiple-choice answer sheet provided for Questions 1 to 10.

1. Which complex number is a square root of 7 + 24i?
A. -3 —4i
B. 4 —3i
C. —4 — 3i
D. —4 + 3i
2. The sign on a fence reads:

“If you are not authorised, you may not enter.”
Which of the following statements is logically equivalent to the one above?

A.  If you may enter, then you are authorised
B.  Ifyou are authorised, then you may enter
C. Ifyou are not authorised, then you may enter

D. Ifyou may not enter, then you are not authorised

3. Evaluate (\/§ + i)8.

A. 128 —128iV3

B. 128+ 128iV3

C. 256(cos120°+ isin120°)

D. 256 (cos (%) + isin (_3&))
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4. Which of these algebraic fractions cannot be written as partial fractions in the form
4
x+b x-—d

where a, b, ¢, and d are real numbers?

A 2x+ 6
' x2+6x+5
B. 2x + 4
x?—4x+8
2 2
C. _ Xt
x%2+2x—3
b 2x — 8
' x2 —8x+ 16

5. Consider the complex number z = a + ib (wherea,b € R,a # 0,b # 0), and

its complex conjugate Z.

Which row of the table correctly classifies the sum, difference, product and quotient

of z and z?
zZ+7Z zZ—Z zZ z+2z
A. Real Imaginary Real Imaginary
B. Complex Real Complex Real
C. Real Imaginary Real Complex
D. Real Real Imaginary Complex
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6. The equation of the sphere with centre (4,b, —1) is x> — 8x + y? + 4y + z% + 2z = 4.
What is the value of b?

A 2
B. -2
C. —4
D. -8

7. The curve r(t) = (t?,t*, t®) is defined for all real values of t. Which of the following

graphs best represents its projection onto the xz-plane?

A. p B. A
10+ -
5 <
= fr— 43X
-3 | 2 3
—10 +
C : D.
10 - 10 +
54 5+
. : o X t t t t > X
-3 =2 1 1 2 3 -3 -2 - 1 2 3
_5 4 _5 =
104 10+
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8. A vector makes an angle of %with the positive direction of the x-axis, and an angle of %

with the positive direction of the y-axis.

What angle does the vector make with the positive direction of the z-axis?

A 0
C. g
p. =

9. Consider AAOB, where A is the point (1,0,1) and B is the point (0,2,2)

Z\
* B(0,2,2)
| NOT TO
SCALE

<Y

X

Which of the following is true?

A. 2AOB is aright angle.
B. AAOB is isosceles.
C. 20AB is twice the size of ZOBA.

D. £2AOB is twice the size of ZOBA.
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x2

dx?
(25 — x?)Vv25 — x?

10.  Which of the following is equivalent to the expressionj
f sin’ 1
cos3 6

B. f 5tan? 6 d6

C. f V5 tan2 6 do

D. f tan? 6 d@

End of Section I
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Section II - 90 marks
Attempt Questions 11 - 16
Allow about 2 hours and 45 minutes for this section.
Marks
Question 11 (15 marks) START A NEW WRITING BOOKLET.
3x +11 A B
a i Express in the fi - : 2
@ 0 P (96—3)(x+2)ln eormx_3 x+2
- H find J‘ 3x +11 p )
(ii) ence fin -3 +2) X.
4 -1
(b)  Find the equation of the line joining A = (2) and B = ( 2 ) 2
6 3
(o ({1 Show that (1 — 2i)? = —3 — 4i. 1
(ii)  Hence solve the equation z2 — 5z + (7 + i) = 0. 2
(d) Consider the complex number z = x + iy. Sketch the region in the complex 3
plane defined by |z — 2| <3andz+ Z = 0.
(e)  Find the vector projectionof v = 4i + 5] — k ontou =i — 2j + 3k. 3

~
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Question 12 (15 marks) START A NEW WRITING BOOKLET.
(a) Find the fourth roots of 8 + 8+/3i. 3
b Find J ! d 3
in X.
(b) Véx —5 — x?
(c) Use mathematical induction to prove that n? > 2n + 1, for all integers n > 3. 3
(d) Find J x(1—x)"dx. 3
(e) Thelines #; and ¥, are given by the equations, 3
2 2 1 -3
=1 |+s|Ilna £,:;7=(3|+t|Ilna
3 Ina 2 1
where s,t € Rand a is a constant. Given that #; and ¢, are orthogonal (their
direction vectors are perpendicular), find the value(s) of a.
Question 13 (15 marks) START A NEW WRITING BOOKLET.
0 1
(a) Consider the liner = (1) +u (—7). Find the equation of a line that meets 1 at 2
2 3
right angles.
. 4 x d
(b) Fmdf3 x—22(x—-1) X. 4
(©) (i) For any complex numbers w; = a + bi and w, = ¢ + di, (a,b,c,d € R), 3
prove that |w; + wy|? + |w; — w,]* = 2(Jw|? + |w,]?)
(ii) What does this result mean geometrically? 1
(d) Find f e”* sin x dx. 3
(e) Prove or disprove the following statement: 2

Vx:x =2k+1(k€Z),3ab€Z:a?—-b*=x
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Question 14 (15 marks) START A NEW WRITING BOOKLET.

(a) Factorise the equation P(z) = z* — 623 + 1822 — 14z — 39, given that one of the 3
zeroes of P(z) is (2 — 3i).

(b)  Given a series defined by T, = 0,and T,, = 2T,,_; + 1 forn > 1, use 3
mathematical induction to prove that T,, = 2™ — 1, for all positive integers n.

(c) The new music building at SGGHS is to be made in the shape of a cube of side
length one unit, surmounted by a right square pyramid, as shown. The roof is
pitched at 45° - that is, the triangular roof panels meet the flat ceiling at 45°.

I
H
G
1
I
[
E ) F
1
I
1
1
1
lzl_ ______ L __JC
y E
/7
/
| 74
A B

Let AB = b,BC = ¢,and AE = e.

(i) Express FT'in terms of b,c,and/or e. 2
(ii)  Hence or otherwise find the size of £FIH. 2

(iii) A vertical flagpole is mounted at I, extending up to a point T. The size of the 1
flagpole is chosen such that it is a third of the total height of the building,

including the flagpole. Find IT in terms of e.

(d) Find f v - 1)
X

dx, using the substitution x = sec8, or otherwise. 4
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Question 15 (15 marks) START A NEW WRITING BOOKLET.
(a)  State the negation of “if the road is wet, it must have rained”. 1
T
z
(b) LetlI,= j tan™ x dx, where n is an integer, and n > 3.
0
(i) Showthatl, +1I, , = ﬁ 3
(ii)  Hence evaluate I,. 3
. . . zZ—2Z T
(c) Thepointsz; =2(3+1i),z, =2(1+1i)and arg( ) =—.
Z— Z 6
(i) Letz = x + iy, where x,y € R.
zZ—z
Realise the denominator in the expression ( 1). 2
Z — Zz
(ii)  Hence, or otherwise, show that |Z — {4 + 2(1 + \/§)l}| = 4. 3
(iii) Sketch the locus on an Argand diagram. 3
Question 16 (15 marks) START A NEW WRITING BOOKLET.
()—1+x_x2 here0 <x <1
(a) Let f(x =1 7 52 Where x < 1. 3
5
Without using calculus, prove that 1 < f(x) < 3"
(b) Use mathematical induction to prove 32n* _ 1 is divisible by8(neZn=1). 4
(c)  The three positive numbers r, s, and t are such that (r + n)(s + n)(t + n) = nS. 3
Given (a + b + ¢)3 = 27abc for any three real positive numbers a, b, and c,
show that rst < (n? — n)3
(d) Consider the equation S, = 1 + z + z? + z3 + --- + z", where z = e%¢.
ei(n+1)9 -1
(i) Showthat §, = ] 1
(ii) Hence show that 4

sin (%) X sin (n _ZI_ 1 9)

sin (%)

sin(@) + sin(26) + sin(360) + -+ + sin(nd) =

END OF EXAMINATION



12MXX AT4 2025 MULTIPLE CHOICE MARKER’S COMMENTS

® (_f’-?—?"i:)z? 7+261 - ¢

@D K P e Q ke Poyovoe moF atborirg
a?%w”ﬁa’bd' aer

Cordrer gosibive 1S egovalat - I¢ 14, fher 7P

€ K qov moy ot you o authoriseol
A

N, \
(®  (6+1) = 256 cis ('{)) 2D

@ Tor oph‘.on C  x*lx+% = (z- 2) 2t

camed be wrHn os e amaﬂvcd of twe

€al Lrea Qagtors 5 C

@ For 2= Q-r(ij?;

2+2 = a+ch +a-cb

=la €4
2-2 = q+ib —(o-ih)

2 2db - i‘mcgﬂ-ag

23 = (r+ib) (o-ch)

= ¢ +ht . ool

2;‘? - OHL‘:’ ¥QTCL

. (]
er~tb—otih

- g*Ltt2db . Coox T C

02 th2




12MXX AT4 2025 MULTIPLE CHOICE MARKER’S COMMENTS (Continued)

@ ’xl—‘gx t 92 they t2%122 =4

- B2 b 'fq -tfevl-rlf +2% 122+ 2l t16 ¢4+
(x- 6" —e/wrll’“-f(iz‘rf)l 23
___b:fz B
@ for ol & 220 270 (S;’ﬂne =6 20{36)
olso 'JC"t
2z L5

. ,z'_";r,{5 \,ﬂ-ﬁ x=2 zzY .. C

2 ;




12MXX AT4 2025 MULTIPLE CHOICE MARKER’S COMMENTS (Continued)

@) C « _ e Lot x= 5516
) Gs -2) [ 25-x2 agg_-._, Stos
e = SCosOdG—

(255020 x S5l
) ot 25m08) o570

= (25520 Saxs&-
J  2508'0 S5

j (057}

- (oo g8 --D

J




12MXX AT4 2025 Q11 MARKER’S COMMENTS

Q) %t _ A B
(e-D(x12) — =3 xt2
L dxtl)] = A{:t:ﬂ) - B(= '3)
S x=2-2  ~ 4] = ~B(-5)
52 50
. 6: l
whe, x=3 9<l) = A(S')
200 = SA/
,;/4*-:'1{
Sl ko |
(x-3)(x+2) x5

x52

s Complele solhon,inclolisg sessing 1 conect $orm
< Comeety Bl Aod B
CQNQ(’HKJ Qo A or B

pr nunber o@ s%aawf}f wlre Quf to co«rrtchL. em‘uql-e ,4
ad B b vae wable do express e fachips h e requsiel

’QOIM |n‘HeSe CAeS ‘z Mqu wie waded rtqcvd,t?fi
a'(: w}*e‘w'ﬂr or ﬂO‘}‘ ‘H—L Cach olﬂle was 01191( '}% e "}}‘Q

tofcect Korm 3 SUB&eqw:/l‘\' parts Read Hle \natrvcdions
Csrre@u”;, a'nre \J:Nf Qrswer 1 'J1€ W)“eﬂ! onrm. AIMM\JS,




12MXX AT4 2025 Q11 MARKER’S COMMENTS (continued)

a)ii (3l _ (T4 7,

)@-ﬂ(‘.fﬂ) DI

= kg x-3) - do)xi2] +C

Comole\e s6)uton

ks Cotreeh sohion, b miseing "+

Corredly Bds 1h}x3] ot Loprr

W[4\ /(s

'1\-1 zo/

6 \3 3

e={2|*\[o]
\>/

L wocks  Complele solubion

C@r\re'd‘ﬁ, Qs diecHon vechor

Many sudont misiead He question od aly foud Je

obrection vector 1ot fe éqda;h'oﬂ oft e 21‘4@.

i (1 20 =(1-2:)(1-20)

= |~k +4°

=) ~k¢ -k

= <3 ~ki




12MXX AT4 2025 Q11 MARKER’S COMMENTS (continued)

c:-)_i;_ 22 -5z +(7+) =0 A =b* -lac

= 25 - k(7<)
> = 51‘(1—2&) 225 -2% -4¢
= = R =l
-9t 2 G- AR =t f1-2y)
z ! T2 o
2 6"29_ b 20
2 2

z= 3C . 21'L
J

Complete soluhon

(oneok subshihbion b0 coneef §omda

d) lz- 2!_43 ic. dishare Gom 2 s Lssthan or <gool o D

C;Fclef Cl'/l'kfd (114'2.‘f PC{C:INS 3 (’51‘10&2 \!ﬂ"ﬁ&)

o\
0/ /N
Z+Z90 R T VA A
£ty 1—1—6:,)/0 /////&
222/0 HLJ/
X0 I/ -,
~all pshve x-volve (md290) ////
S Vo—neqghve resl popt- | /// //:/




12MXX AT4 2025 Q11 MARKER’S COMMENTS (continued)

<
RN
AN
N\

2
A
N
~N
SN
N

COMO,QJE So‘u‘H(y!

Comect cirlce o5 wel| as o coheed

ond ﬁ@q}(‘ql im!re”sed‘ion with ¢ S}M?q”}ffﬂe

(01l qu Lo an aelva iahmdﬁmv hetwen

a hi&l@mlanc, ond_a circle)

J
Comel Circle or  correchl “shades x%0

N°+ well dore. qu», studets covld noF c,m:apty xV0
Mso w]n\., (S xy0 dfeny b x307

Behe Q/\S:rﬁ"S Wrw oAt eacd M0 i0n ifof.\fn'ofuq!(j Lot

before C@m]a,‘m‘n_q Hom n o Enal m;w.

Nole alss thay cornes shoull be prff‘fr*@ inclvelod o,

oxclucde d (osfnq a solidd or ope e?ncfe),




12MXX AT4 2025 Q11 MARKER’S COMMENTS (continued)

maks Complete Selubion

vods Comtethy @idds Vi and il




MARKER’S COMMENTS

QUESTION 12
@)  METHOD | B
4 . 2 2 guaal
g+g.féoj= 8%+ (35) _ /803
, 0,5 f%ﬁb)f tan [‘Tg‘)
- ’gq+6%x3 = bar '3
Al
= J2se 2 /%) (3 = 2
</
A%
- 16 i
]
B 3«3(3(.‘: lbang
Le? 2=rast
29=r"cude = g+3{3¢
. : rrect equahon fo
rtecsie = g+ 8I3 0 @ ¢ r"ch‘/b‘ -/6a.r7
rYcos4e z16eis %y Equally _§poced
rf= 1L e = ™y AT = Y
_m - 0
r—.?é/) d_&— 12 Z D wm;» UJMC,I}
2) corre equally Jpoce
v valdye . ? \7 Prwkf
. N LT L 3
T27 Qas );)ui(rz",{,/; chi(u ) qul(, z)
. 1T 7 [ ,9;- . ﬁﬂ'
= desy ) Jcls rz s 73 , AcLs Tz —®cprreo’f (ra
B i ue . z_r_\" —fr solulor
:::JCUSTQ'IRODJ 12 ZC’J/ ) )cmf/ '2)

/3

\ 4




MARKER’S COMMENTS

3 + {zv = 1b cl}S'g

et 2= rast

1)

29 =r csde = g +3{z ¢

riessNe = 3433 @ correct equakion [~

ricesye i derms

1 )
very ymall minov
v

evvovs Incuvved a

1 [
Y maovk pwa@

rY eLc4o z 16 coJ/"?;*«Q“”) of cis eithe V3
7 kﬂ_)‘f ov ’?'51-2
P A (3 *2 -
(T4 BT mt
=2 CUJ(F_Z ) or & CI/S(
h @ o v Value
- CQyre
k/—D!i]!Z 1 cowveck uce of |k
‘ T ST T g valued|-
2 2a5%  gau(5tf) 2es(iz3 ) v?c"’(m )
) T ’
1T 7 -5 e
= Jdedsy;  Jels 2, o's 53 , qu 7 —(1) eprrect final
’ _ il ¥
B e 7)’\" _ soluriorv
= ,Qc,:,(‘ja 2008 12 2c,l\r/ ) )co\r/ 2 )

2



MARKER’S COMMENTS

dr

./ J bx-5-2*

dx

r {
= (v/ J- (x? -bx +5)

@ mat to  tomplele

F ’ e
> ) Jo T 5 () #e  square.
!
= / _./—[x—-g.)‘ —¢{7 @ mavk Jo obhain g cowect
v N ~/ e/xloyc.)sfon #o J"rlr'ﬁjyaﬁc
Val [ » r ‘f,r";) . =/ E})'C
_ - dlt ’} - 2; SN a T
= ) [T N
[om_2 \ A(x)=2€—3
= A (== |4c '(r) =1
7
@ corvect ansSwer




MARKER’S COMMENTS
Q2 cont -- -
C) STEPI -~ frove #rue for n=3
LHE = n’ gUS =Lln ¢l
< 31 =203) ¢!
= =7
q >
- LA @‘maﬂc b prove
base cose is hue.
STEP2 ~ Agsume Hve for pck and aS!Whvﬂ‘
k2 2 2k+
sEP3 Proe hue [or p=letl
Prove U-H)2 2 a(ktr) + |
(onsider LAS — BRS
(us-pis = [(k+1)’ = 2(k+1) = | (D mork  correck use of
2 asSunmp hion
or_use ossvmpHOn = ht2k+) —2k~3
oqgaipwv 2
k-2 e— = p’-2 k23 . k-] 20
2 2wH72 20
= h—’
A ’ .. LH{ ~RHS 20 @ mavk 10 tonvincingly
20 v~
P)’DVC resulf -
" (ﬁﬂ)a... 2 [lu—l) -l 20
True for  p=k+l (F houe for for ¢mall  but crucial
v 7
By the PYiﬂG"W} of Meathem ehcal I”duchbﬂJ hue  for /3

n>3.

5\:}// fnlcgct/



MARKER’S COMMENTS

METHOD 2

sEP3  FProe hue f[or pzilees

Prove ()™ 2 alksr) +1

2
LHY = (B+1)

/z’+zl¢+\

\

> b+l t2k+] bj the asJumPh'm.

= k42 + 2k

= alen) sk k23 .. 2kl

2 (k) +]

(ko) 2 al(hr1) 4]

ek - -




MARKER’S COMMENTS

@l conbnued - - -
3
d) [ i
,x(l—-DC) dx let y=1—X =2 X = I—-w
2 dux
[ S s T dx =~/
- ./ (;-—u,)bb ( / du = - dx
[/ 1 Y de = - dw
R J w - w o~
— (1) movk cowee u-subshi
9 ~ and devivotive relohonShip:
/.'Z_L'S’ - —u—/- ) +C @ Ov7ect 1m )tjra} A
- —<8 ﬂ / :"CVVYU OF w -
/._x\q /[_vy_)g @ Corvect ﬁ'naJ anJwer.
U /) s
= 7 3

/

’3




MARKER’S COMMENTS

@l cont ---
e)
/
/l'nzw \ - /’T'.‘Z_’) = 0 @ mavt  correct uJe DF
(]n 6// ( [ / dof produd of
direchon veclovs
2
¢ 1 (Ilna) t lnaa =o eguol o zero .
et m=Ina
2 R ark o e of
m +m-—-6 =0 @ m Corvect US

methods uged do  sOM

(m =2 )(m+3 ) =

an equohkion redach ol

m=2 or m:~3 a qUadrah'c.
Ina =2 Jno=-3
2 -J
e = O— e =4
2 F-3
a -t a4 ~C
2 -3
- a= e e — mark correct
( ! oanswer

7
2) mart Correct answer.

NoTE : I‘/lany Shudenky diuejqrdcd the angver [or

loaqg =-3 by incorvectly Stohng loga 2 0.
' v/ 7 v v
forvn y=zlog o @ >0 wor Joga >0
U 1% y t/




12MXX AT4 2025 Q13 MARKER’S COMMENTS

D To meet at right ongleg : dbt preducl s 200 AND

,e A wee}

| /E A
|
a-7b+3c =0
+rq ou:l;I,:I c=2
-I;v Sal =76
k)
=20
A\
.glf‘ﬁj will meet \‘g %\;" bett posy ﬂ"/“’”%b' ‘i)
/- !
“fe=(1) AL
Corn'p’ﬂle sduhoo
COrﬂOHH, &\'Jj av o.rmt:@o/ﬂ, dr&tﬁm

vector~

\aoc-—l qJ-{emplfd Mqﬂ shoclents gave e eguation
OQ‘ a dme, whle 6’]‘@/‘5 Sl\’hd\f M d‘@ C‘FI‘GQ})M
wechor. BeHer’ responses realised) that e 9u639CrOo
asked for a ﬂme oy ffe Do ss usad thof
€l€flbll‘}~1 '}‘6 make O10 Up MM(I‘ ‘}‘CH d"/\.ﬂftd; fo
sed uP & sanes of eq\AJTOﬂS




12MXX AT4 2025 Q13 MARKER’S COMMENTS (continued)

W bt < _A B8 _C
GA'G) =2t x2 @2
X A(::t-—l) “+ B(:x ;)(x-z)w‘C(x )
S x=2 Z—C_
W = ', :A
\,JLln'x,:s; 33/4'\'“2@+2C
2 3z |t 2B t4
2= -2
3= -
X _ I_-_ | L2
CI'Z)“'CQ—]) 2 -l ; t;;._Q:Q
Y . Y o
= | _ — = [k
:; =) (=) ajo-r =2 @:—)*j {F
2
et} ~ 2 -
:()'L,sn.f—,z-l -(Lz Li-2)
=3 =2 L =]
=52+
441'
CQmpLek Saluh(h

A\\Corred‘ wmwmw rteqet

Cm:&}ﬂ'ﬁe M MMN@ M]%’Q)




12MXX AT4 2025 Q13 MARKER’S COMMENTS (contlnued)

Morks C(_WQCH,_, JseS M"l\ MO’){:: lgfﬁl - :::z (:-_452
‘, Comg;}(j fids o0 of A B o C

MocHy well dbre. Suctestul cadidales mostconmdl, 5ol
_nt’eﬂe\;*ed Quctor " e Hod slwwn o}:wt’ md{a'\thqnq
$reating (rZ) s o quadretic Rchor

Cae alsp needed to V2 taken vher eualvoting e
inseqrol — many shlbnts made mistakes with Thel

loq shefementc”

€) i LHS = |w, twy| +|w,—w |
"\Or-tlan < cxdi)? Q'fl?i"('-—dﬁ L_
- @) ﬂ(w)l e-0) ¢ (b))
2~ J
= { @)+ (bed)* | + \(5-0’“1‘ (>4)*

g
> (@40 + (bd) ¢ (a-¢)"+(b-dl)°
= q" tdoc+? + bt e 2bd +d? £62-2ac +F +b'-2bd+
= 2672+ 2B + 2"+ 292

=2 Toszz t d’j
"’ZITT + et
:_—./n_gl 12 4] dlz\

AU RSE

= 7( ]‘”r,l t I'”'z 2)
% 7

2




12MXX AT4 2025 Q13 MARKER’S COMMENTS (continued)

‘ C@mgﬁek Scluhion
. mQri Corredfw 5_.11_@\4_/5 MGSJ“ S\'leps
ke CorecHa shows o sefu qlgebmfc
+rans€anmation

Greneraily vell dove- Beter resppseR Srowe) ek
a}éﬁ? ‘I"fhj s o Show QVCSIHOV\" dont ,quwe >
Orwﬂnq o! I N dbor'é Show oy won't
ectm :HQ- MQrkS ’

Qﬁ- 2 |W+Vz] onof )‘”‘ Wz,
g op Yo Joghs P fe
W oafo,q@nolr of or_perclelosyGm.

ln o -mu‘f’lOQf\Om e som of ¥ SBuares o

He cﬂfagomk is e%mf to W suwof Ho
5quares 09 e 5ides.

Not well dpre. Many shaols < gy K=l H
equation rothe fhan M&ef\pred*m H geomedricalle,
Wit re€oere o Ve Mte(mmﬁ @wwd’
W2 Marks Ve o :




12MXX AT4 2025 Q13 MARKER’S COMMENTS (continued)

d) bt ussie. v =€~

u' 2 8IL v'2e*

V| ot

(exsf‘nxdx, > €'z - ga"cosx dhe

’ / OF urost ek

_-s;ax 1V '—eF

?—625?0:(—- e,’tcc)S:(, - ( r( Sfﬂl‘_)dt

[

(
> € St —e oSy ~ QF s;‘axdec
J

. 2\ e*g?n?f_o'?c. = 6"’(‘3;\41 -~ eI(on
J

r ) -~
. )e’tg;‘oxc')(. = —;; e simt “6?6031\ -fc_,

Complete solion

Comolek dehcn /"'lrSS'VK!’ -f-C,

Come’r[u. ofppl‘ff m*?‘jmd“ch\oq parts e

Coraech 10094& Qe¢ d=sit ool v-€X

MOSfHLq Ve well dbre f as it s‘zadcﬂ e).

’?WQ(?J i for m*reqmd‘nm




12MXX AT4 2025 Q13 MARKER’S COMMENTS (continued)

© For oll dd x, Hee exisls ineyes aod b such

'H“\d‘ X2 a -bl

e oll odd aumbgs ae o JRepre of twe Fes,

Eg 1=1-0

322%-|°

7

$=3 -22

724" -3 C‘Seemj ..Q@ljj\

k | Hetl | @ %___ PoHen Seems to be
O I I 0 (’Zkf{):(kff)l —k?

' | 3 [ 2] 1 o

2 5 2 2 ‘Kfﬂa Numb@yf ore. T

s |7 |¢ | 3 dJitterre of Sgoareso
4 i q | 5 b

(015ick two m‘@@w ke ond ket

(_}(-{Dl -‘<2 = k¥ 2k+| —fe2

L

- for oy leger K k| (k”) k%

o R oll xx Hor exist - inlegas o avdlb

s ch :H-.a} L=y "b?‘

s the Sa"sﬂemﬁvd' S 5*/‘06,




12MXX AT4 2025 Q13 MARKER’S COMMENTS (continued)

)

7 Consicly ol nomberg of 1 o 2et(:

2k = (1)(2ke)

= (k+1 k) (k+! tk)

= (:k-rr)l ~ k2

ak] is e iffrore of () 50 KZ

Whl‘(',") ® | b?i}g Mﬂ»@ﬁgﬂj

2 'ﬂe stelemend is Hue

aock Cleork, stoles a Mumbtr of exgmges

of 2ke =a*-b! fo +v";, o establish

e pQHem,

Mesd of the cohodt $ond Htiis chollgn ing.
Nole thod avina onre exq«npfe of v - > -7 \l‘jsn'd‘
Worth augthing (eer i€ wou el fo wiop d

i PPOOJ"‘ 511 CE)’/d'{\:QdeHOnD.A/D’ nor 1?\/?/\1?!“!1%0,

is adlod ofd od ever coses! T 7
Cotler tespores sought to g He patien
welore_atenghng do prove (o deprove)




QUESTION 1Y MARKER’S COMMENTS

o)
P(z)-= 2' - 67 41827 - 147 - 39

voot ten 2+30 1s alo a rpot

4
P4

IF 2-30 s a

as  they occur in  conjuqale  pairs -
v, Ju

METHOD |
[z - U*"i’ﬂ [?'C”?’QJ /5 alio a root
2 ~([2430)+05) 2 * (2-30(23)
\ @ correct con\,uga’e Pams

= 2 -uz 413
WIH/) quodvohc /‘eady ’-or
tq—ZL—-S division
2043 413 ) 2 s 4187 -1z - 39 i
Y_uz® tu" '
: ’ @ oorred'lj divides
3 2 _ _
-22° 1+ 52 -142-39 polynomiol
—9pd 497 - 242

—32') F122 -39
—3F =3
0

P(2)= (2™-22-3)(2- (2-3.)) (- (z+3ay‘

= (2-3) (20 )(2-(2-a))( 2" (2139))
@ correct Final andwer.

3




MARKER’S COMMENTS

IMETHOD )
Sum pf _roots oz*g+;2f3i+9+36:é
d4B:;
p: -k @
@mark corvectly find expression
l for Sum of
preduct of yrooly o B (3-30)(243¢) = -39 ook
B (4+9) = - 39
olB - -3 . (2)
Jub @ [1’.\)'0 @ @ Conec“!j [inds
o [(R—A) = '3 exprvesSiony for produgt
b 2 ; oks '
o,)o(_d')- - _3 oF ro
0/2*90/ -3=0
(o =3) (ot41) =0
) g , @ cH finds values for X
= _ corre 9
o£=3 - | J
When o= 3 : IB-:’/ When :—IJ lB-’—J

othor voolr are 3 - |

C4

p(2) = (2-3)(2+)[2-(2-3:[2- C+37)]

mark correc  hnol

®

answer -

/5




MARKER’S COMMENTS
QR4 cont- --
b/) Prove true for - |
T 2T  +] T -2"-1
12 n=i ro
|
T-l = 2—)—"-_' "'I Tl = Q - J
= 2T, +] =
- O?AO +'J
= ’ @ma/k correc) base
True {:0'/ Nn=| cale
Acssume true for  pll ipkeqery | b K
v
k
: ; - 4 7= -
2 &nvcn 7;2 = 27;_, , Fhen lp=2 -1
Prove  hrue  [ov nzk+)
. kel
v Prove  giverr Tpy = 2Ty« then T,,,:=2 —)
I+l
Consider LHS oF Ty =2 —1
LHS = T, 4, ()  mork for correch
: ;7—}2” ufe of adfumphon
= 4 /;z"_ 1) +] by the asrumphon
N V4 L4
kt)
=2 =2+ @ mavk fov corveck
le+)
=27 | ,5697'/\77 out of ’prooF‘Fha}
= KAJ gnaobled the (orrect conclSion
of LHS =KHS-
True ﬁDV n=k+) ;'F h’ue [-br ;/I,'C.qcr\j [ Fo k
B\j the principal of Mathemaho) Inolwcb'onJ
ib s hrue Foy all ppsikhive inkges k- ~
v V /3




MARKER’S COMMENTS

0/4 CO’)} ..

) y
;k\

R
S
LS

EA— T
~

Y
2
c .
/ b ria L diveckHon
N ~ ~ -, Y digechon
7 c 1P
ﬂ t\b 6 i )Z|/< d’ ;'/go'rfff‘ll_
T @ in BV,
- A -
- - N
(1) kf+ FT = K1 Ve >§
-5 5 2 25
FI = KT - EF \
Lo —L(p-¢
e -1b+dc i(b’z)F
1E "o & 2~ 2
! _ c
:5(“8’ ‘1‘9’+“/> m mavt 4o correcHy
~—7 .——ﬁ —
find  KF

@ corect answer .
YA

4

Many chudentsr  found (i) and (i) of Hay

NOTE :

. —)
auesHon very challenging ; in  poviicdlar ﬁ'ndfnq KT
[ 4 u/ [ \J




MARKER’S COMMENTS

(]i)

T
AN

/ N\ hlebrt)
/N

\ )

H
Nt
- ) -
TH - IF :IIH”IF{C’O‘IO— @ mark +o [Fnd Il?l
//é:"b/\ /'/z,é\ ) \2 Y \ 2 l,|,12_‘_/|,\2,|,\1 coror
ROIH7 ) B Gl
R AZAEAL
Loy 3
-G t4 -y n cos O
- '/q ot % oSO
0§ =" %

/

read +7¢ queshon

NOTE ! Many Shidenk did not
ca Ve(;u/lj and /'ncowecl'iy found {IFH which  maode
the c’;ucsh'on S’;f’ " A'Cawthj eafier-




Q1Y ¢) ! MARKER’S COMMENTS

(1)

.»(l 2/
ELA < % ¢,
—~
g
Z
C
g
~
N
A b ‘8
IT ! I 2 g
=7 — (IT+2e )= T/
IT + 3/, @ 3 or 3 ("L 7~
I /9 é y
ete
3IT = 1T1—§6
- S~
3
IT=23¢ (1) corved antwey
L1 SN—F

NOTE: Vevy poorly execuled many Shudenkl did not
(V) 1 J J \v4

read He gueshon carvefully ane did pob include Fhe
1 J

flagpole in the hotol p,e,-jw of the

burlding .




Q1Y conbinued - - MARKER’S COMMENTS

’ / NZE i )
. X o  x=Sec & = cost ‘CCN?)
, ARy dx - '(“”6)'2" i
-1y oav- T«
. J(sec®-) X Fonl Sgt cw_ Sind
el - cos26~
, dx =  fono sec® d¥
- tan’e o dv
lf (J ) o (1) mark fo corvectly fFnd
N N}
doc -
< 7] 3,
J tan'0 d m mark 1o corecHy form
~ V),

[n}-e_qro) in termy OF &

| tan'o tan't op

X =sect

. [ (8¢c0-]) 40" JE° ’
oc/ L -1 . L
.76 —l . .CoJ&zoc

:B/ -
j(:rcc’o%on‘a - hm’y oo |

1
2
JL;CC”’(WWJ - (Jecﬁ"‘}ﬂ d0 @ mavk }o S’MF"A/ eﬂouqh Fo

enolle  inkegrahon

oo {-ﬂﬂ@' = \Lx)"']

LY

L jwr - fon0 #T FC

A\Y

A Ja- 3, -1 + (g‘ec"pc + C
3 ( ) @ covvect  answer

NOTE . Small errord cCreockd b(j pwoblems  mak, a,
' ~J

)'n)'e\f)yah'on Ver:y difF ey and af Hmes ympossible -




MARKER’S COMMENTS

QUESTION 15
@) The road is wet and it did pof ypais. @mwk correct
neﬂa}’im.
A
b) MEMoD |
g
I = -I—ann'u; OIJC
Yo
0
. {“/q n-2
(1) I = ton x dx
n=r—u
o
ﬂ;';
n
T = Fan 2 ahc
n__,
Yo
[ s ar'n b O  spit of
- ton  x - fan"a  Ox mark [ov covrec splir o
o +an”x .
A
(s
= ] fan” x ( geL x—l ) dx
’ % (D) mark for _correck uge of
i ! -2 Jan?x = sec®x 7]
(@ -2 n X
- [ -]-annx, ,{ec'jx che — / dan  x J and  SpI'} of iplegral -
, / &
o
1 Jed u= donz
n-1
S VA i 44 . cocx
“W - da d)b
o | ceciede]
i T
I t —[-n—Z = l— n—t ° ,r‘.—.':: u=sl
w i Y
i 0.—' ao=0 u=o
- Lr\’l "’l @ mavkt covrect inlclqyah'o,;
U
with ule of e'ther  reverre
T —l-——— chain rule ov u—Jub-‘H‘h"".”
I + — : - . . . . U
o n-2 n -1 enabh/\;/q corveck jush hcahoy
1
of =z, *Imz“n—[




@15 Linged MARKER’S COMMENTS
conftinued - - -

@) W ETHOD 2

LHS = Irv+ Ir»-z
/'rr/"' (‘%
-2
- \Jo F+an" x dx 7t J +an""?% x dx @marr_ e

al

~

Subshhition jole
LHS

= (% (fan "+ Fan" "% ) dx

i

o /. N
n-4 ( +n z I d'x
nx + |
l J 0 +0n * ) (D ma}’k fby CDV/CCJ}' 1‘0 C}DVI‘JO‘

=

- and use of Fon?H = cec’
!.p J e)— U'jﬂ l'ﬂ)ijo},'on .

. Jlo¥ ucztanoc
! n-2 o :
= { w du( & - sec’e
\JO o) | du = gec’x dx
= .
= = n=l =, =g 2 u=l
' xso > U=°
[]
= — -0
: Nl @ mavt  covrect fnk‘ﬁvahon
] wiH we oF eitey reverse
‘ chain rule ov u—;ubs:f-r')uo'n

enabling  coyreck ‘;IU th A coh'o,

Yt
S
\

1
of In 'f'In-rz‘:,T__,

= RHS




MARKER’S COMMENTS

Q15 continrved - - -
b) (i) l == —\jr/q fon"
. . _ I _ n-2 0
I,=3-t Tm*
f T
[ 5 dx
= T tan X @ mark_fov coreck
_ shkavk of the vule
—f—1r—f “ Fan ¥ °% proved iz )
e
A
l [ I '
cfaty ) pnxdr O omar s credy
a eF ’(Q e 6""Ulje
. of _ineqyohng tanx
/' - i _l_ ; ‘1.__5,"0;(_ dz (04 </
< 6 f.,‘ +2 _ GOJJL

= 4 A
\ T 3 ® corre Oﬂj n “Clj?}'ah:_lg
“Is L4 (Ing oW
) f 2 ( g ) Farx and covrect
= ; Fina) ancwer o
_ 2 o+ lnE iy 0
- ( o 2+ /nﬁ
g ..l/L T =
e 2 +In2 or 5 - Lin2
1 2z Z
. £ _1linz
[ 2

with f)eg ahvey Wi "'hl’a rhiy

NOTE . Sore dfFﬁICal\hj

C/mesh'on-




MARKER’S COMMENTS

015 contfinuved - - -
c/)
arq9(2— (6+2¢)) - 0’,9[2*[2+Zo’)):é—-
(i)
x+iy — £ -2c
xfﬁj—z—za | oo e o
x-t 1 (‘7’2)(; x x-2- (y-2) by the conjogo -
= x-2 F (t’ Z_)l/ -2 —CU.-L)L
[x-6)(x2) = (#-)y-2)i+ (-2 ) ;—(y»z)
- (x- 2)* + (cj ~2)? -)Omm

(x ~ ~¢) (x-2) "{J'?) + (J-z)[(;C"Z) (= g/ b/ cor/ed'

real
d enomi e

- (x.—ZJZ + 49,\2)7_

&~

(£-6) (x=2) +(372)* +1(972)* |
} (=—2)" + (an,)z /

for .



MARKER’S COMMENTS

Q15 ¢) cont
7 52 -
(i) avq [ L) =g 2 A
/ v \ Z"‘Zz/ b {5
/3 7]
m _ _L )
fan (3 @ mark coreck tan roko
rise [ run
] 3
-2
m /2_, ) ! () mark to
rise _ (-, / - = =
run ~ o [Z-% 1 {3 relale the  yisel
“(2z-2,/ Iz

N with resfult in

fzr-ﬂt'
[m (Z- z,) f Re z—zz/ pary (i)

P _2'\ } (,x’é)(/;‘r—F“?)*luﬂZ)
(x-2)% 4/q=2)° 3 X -2) e fq-2)
L/ k\j 7 " 4

W3 (y-2)= (£-6)(x-2)+ (3-2)

U‘F‘i - 83 = —85;+/2 + 2_ "/'~)+9

x "3%*(2)*‘1 - (- ﬂ/@)w/”ﬁ) 803 - 12-9 () (5F

(- q) * D)— (97‘2‘3)7 = -8(3 —/Z +)'é/ (2+2(B
[oe-4)" + [ y- /,9+M3)7——8J'3+H‘ + 83(3 +12
C ’2 ) = =
[x-4)" + [y-[2423)]-
N N BN 73
(1) correctly
e C ('1') o?*o?@) r=y prove’
resatt™
, Zz - ;'—}1— (9+2-(‘3)b§|:l-}

§q+a(l+ﬁ)bji =y

NOTE :  § hudenks -Fvund thiy  difficuly to b?‘)'\”- Mang V)uJ}‘

replaced 2 wih acuiﬂ which led” nowheve?

)



MARKER’S COMMENTS

RIS ¢) cont--- -
/ Im #
(i/'//) /N 1

|

C (4 ar2(3)
r=4

(420 and Jt

—_t W K e oo D
=T
%

(V) correcr  centre

S—”

@ coveeck ,DDHI of 2 [2 kv gen cirder)
@ correct  radic_with  correct ? and Z

o




12MXX AT4 2025 Q16 MARKER’S COMMENTS

Q) For 1¢FE) (orside S -LKS

2HS - LHS = £ -

) 4 -x2 | -x ot

-
—

| —xC €0t ( —x4x2

_ 1+xx? (1~ +a2)

-1

- 2x -2x?

) ~ X fxt

2 (10

[

) ~ x +x

11

2x Cl-’t{

(x-7) +%

20 | Cs.‘nte x)0 I-xJ0 )

RHS > LHS 7 (e xLy)

RS

2) L 4Q

For #Q) < 3 consicer BHS ~LKS:

@HS ~LHS = 5 1e-X?

——
e

3 ) —x<x¢
> _5_(|—~1+1"’) - 30-&1-—12)
3Q-x~rx’-)

5 =~ 5S¢ +5x* -3 -3« +3s?

—

3 (1-x+xt




12MXX AT4 2025 Q16 MARKER’S COMMENTS (continued)

= 92‘1' —3;:. "fz

3J(x)” +3]
o = -

= 2(‘(0(‘ - Lx —H)

303" =]

r \1
= 2 L'bt"l)

Y]

o~

Com plele Selub g

COfrec}h Shows 1CPE o §G) S

Cte,q»h SLIOWS LHS- 2ZHS §or ecd"\ﬂp

ICQ(}C) o~ @C‘L_)Lg

Thee wee oMo methels of wmpletin thy poof

but Hhis wos He s;mples} Nolk %qf’@mob«? O
(n"{chov\ ci? Bmefion \nftré’S f?rweS /lm%mq ( 290

manrks)




12MXX AT4 2025 Q16 MARKER’S COMMENTS (continued)

b P!bve. Yrve Sor n=)

I\’

uJMn'*l 3,2"—4'*3 ~

- 3'2_[

=9-|

=8 hieh s divisible L{} X

‘l’rﬂ for n2i

Sppose true. Lor 2k

thobis, -] = M MeZ

P{‘M frve ‘POF N =k
Thet 3 32(«)‘ -l s dvinble la;, S
(i)’ k2 lpher?
31L /_" ~ ?)‘ _._'-l
L4 +4 ~
= 3 -3 . '2_ , [/ &.ate '37"‘-4 =3A1
:(3/’”!)3 ) ( o 3o Bmey

ifk'ri

3"’?3 -t-3 ~f

- 5(m.3* )ms ]

=3 (n.3%2) 4 8’3"“#5'

= 8 [ m. Rl Lol I

Cmmo!aa ?)z..- '

Prore B5—[ 15 ofivishle by ¥ b cestlomadil

tndue Non-




12MXX AT4 2025 Q16 MARKER’S COMMENTS (continued)

frove dve for n=|
trk ’H -}Lf [
=3 -l
=280
23(10) whooh is chvishle L&
L e for vz - 4
Sugpose hre o n=k

Thotis  3%-] = 8¢ P&Z

?POu\e_ ')“/Ue @er‘ V!'Zk-rf

_ That 1S, i I ofivible 1’:}, J

Ct'\M? ?)W" "—'3-8‘9

- i -:-3"%5??‘

uk-r‘e ~2) = &Pc3

3"0‘*” ) = 8Jr3t[+3D

= K rph?\‘r T ‘0~|

u)ﬂ oh 13 d{Vl S‘ru“é b\,g

", 'S 0,[50 Cﬂruﬂ'l”e L\(S'

v

%‘IM 3% 43+ 3] s ousbe by
“Yre & nzked Mot sdne B wek

< drpe for oll w ]o\, T M‘"CIY)(( of

modemodicel My cfon




12MXX AT4 2025 Q16 MARKER’S COMMENTS (continued)

C@zwoﬂe!re Sol UlNon

CO/'!ECJ’ SO[J\M upﬂ*o or! Mduadhq
G M3 2 125 1 3%

Corrortiy prowts Ymse @se  onof
Mﬂﬁ\é uses  molved-ive '4\1906((95

Comectly’ pous base case o
Pmdwlh\‘@(a uges induefire h\,paHer;S

This wos o d’altﬁ’ngﬂﬂq qbtst}"oo thot desivd/
“Your qumgd‘lmf SMMWQ cno( whcﬁh\r&
Betir tespoasess usec] £®d~s of 5 pace oncf

Oagen - mlq ore enuals s Aive , losse!
Peodqb ’ J\1 quj % (fcat{l - ?:rf‘(ll'eé)n lu,.

Mony shdeats Lot Vomsel ves oy oot
Qrvw]’ I mo@x Qaws '“‘1@'u’f ulcu;ebm nezds

o e excellot of this “Quel.
('3,7 Cf"‘fﬂ)CS fn) [bm)

(f‘ng-fnS-mzj(f:’M)'lﬂ
f5+"r(“ﬂ{1"rﬁ5'b'mll's~i{‘§n'1mzms 1—,93 -—ﬂé
rsk +a(rb tst +rs) t nl(_rﬂ—n'{)m =né (1)

Aks G—fs-rl—,)j7/27psi

v sttt 732t @




12MXX AT4 2025 Q16 MARKER’S COMMENTS (continued)

And C b +56 +rS)3>/ 97(_1\&1*51!:”‘5)

2 27222

L rbast s 2,332 ©)

sb (3) od B irto (1)

(st +a (3250 ) t (3305t )1 L 6

172

rab 13 frst )| 1 32 @st)'jl tn3 Ly b

N 4
1'3 - -

DR 31@@ K 3«,1&5&)3.‘.,,34”

@5@5 +a| <nt

(25!5)5 tn £ vk

1
(rst)” £ n* -n

3
<08k L(n*-n)

Comolf’ae Sﬁlud‘w‘ o

C@npegﬂy subshhieS @ od(3) 0,

\ Comerhid Qs equard"o” @6) 0/(\

(exectly s o dronsformed Vet ).

-._.-f\.f

Very drn/lmﬂq for F03) sholnls.

Commor @rer was (a>bAedy Q'7¢)



12MXX AT4 2025 Q16 MARKER’S COMMENTS (continued)
~

d) Spz2 \tz122¢23¢, ¢2"

Gp drnqu:-'l-' E_:

r—~-Z N

2
= _— - G.P
nz N+ =>=Z

Sp7 atr=1

——ees

Moy shdants didd nat shoy eaovgh +o €org

te “mark ThiS 5 o "Shau" qaeSHOa do ++ o

qmcy O\fj't

Most ™ commeon ONor QS e’

il 518 t+ 9128 150938 £ ._+Shuh s t imaghay

pord of 5,2 |tz+224234 .. +2Y

Raof ' MQGI NG 22 of Spa L &P
v J

ekﬂ- (




12MXX AT4 2025 Q16 MARKER’S COMMENTS (continued)
(6
9_,, = € =

()7 ‘ ~
- 2z (QC S;‘/I [@% ) (z—z”‘:cc‘sg-—o‘s(-a—)-\

’ — ‘g 2 (ROt 0 (cox-o)i s
c £ S™
c k = / ( F O i - ~(corp ~{f8)

o _8) g o8] A

Toke IMaghony Pau*'
= Qlﬂ_-;yﬁ b 51’?(."119)

s &

COMO(Q{H? sl o
 Cosredt slbion upto od kg &g 2725\
Pecogyises_eeet $actorsation Us,,a, o

Clea»h. states need to fiad Map.f‘o% gh'}

Ve dallnging cueshion. Beller 15pmses agaiser
Yo doomindor of’ 2 a5 o hish to spli Yo foues.

Y




	12MXX AT4 Q1-10 Solutions.pdf
	12MXX AT4 2025 Q11 solutions.pdf
	2015 Ext2 Trial Q12 SOLUTIONS.pdf
	12MXX 2025 AT4 Q13 solutions.pdf
	2025 Ext2 Trial Q14.pdf
	Q15_Yr12Ext2_Trial_2025.pdf
	12MXX 2025 AT4 Q16 solutions.pdf
	Copy of 2025 St George Girls High School - X2 - Trial - Questions.pdf
	General Instructions




