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Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section.

Use the Objective Response answer sheet for Questions 1 — 10

1. Given z= (cos—+zsm%j the expression that equals (z) 'is

(A)

1 T
—| cos——isin
2 3

Wy W[y W|'§]
www

(B) 2(cos§—ism

©

T,
COS§+lSlIl

D 2

|
[

T,
COS;-!—ZSIII

w|:]
~

CX

2. Which of the following is a primitive of > ?

tan* x
(A) lcot3 X
3
(B) Lot x
3
©) lcot5 x
5

1
D) ——cot’ x
(D) 5

3. Consider the statement:
‘Any flying mammal is a bat’
The negation of the statement is:
(A)  Any flying mammal is not a bat.
(B)  All flying mammals are not bats.

(C)  Any non-flying mammal is not a bat.

(D)  All non-flying mammals are not bats.
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4.  Which of the following is the vector equation of the line segment joining

4 5
the points |2 | and | 4
3 2
MU
(A) r=2|+4]-4|,0<1<1
a1 1]
B) r=2|+4]-6| ,0<4<1
41 T
C) r=|2|+41 6| ,0<4<1
_3_
41 T
D) r=[2|+4] 6] ,0<4<1
3 -1

. . "y o1
5. One of the complex solutions to z° = —a, where a is a positive real constant, is acis (;j .

One of the other solutions is a real number and is equal to

Leis[ 37
(A) ams(sj

®B) -a
© a

Leis| 27
(D) ams(SJ

4 A B

= + ,then 4 and B have values of:
2x-1)(3—-x) 2x-1 3—-x

(A) 4=

_8 L
(B) A=, B=
(C) A=

(D) Az%,B:

4 -



7. If @ is the complex cube root of unity, then the value of (1 -30+0° )(1 + - 80)2) is:

(A) 360°
B) -36
C) -360°
(D) 36

8. 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)  If you may not enter, then you are not authorised.

9. P, O and R are three collinear points with position vectors p, g and r respectively, where Q lies

between P and R.

— 11—
If ‘QR‘ = E‘PQ , then ris equal to
3 1
A) Zg-=
® 450
3 1
B R Y
® Jp-54
1 3
C — = —
© 3254
3 3
D — g —-—
©) J4-30

1 . 1
10. Suppose that x+—=—1. What is the value of x** +—=72

X X
A) 1
B) 2
2
©) By
4r
(D) Y

END OF SECTION
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Section 11

90 marks
Attempt Questions 11 — 16
Allow about 2 hours and 45 minutes for this section.

Answer each question in a new writing booklet. Extra writing booklets are available.

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) START A NEW WRITING BOOKLET

(a) Find JAL . 3
V14+6x—x
(b) (i)  Express —1+ J3iin modulus-argument form. 2
.o - 6
(i1))  Hence evaluate (—1 +3i ) . 2
(i)  State whether (—1 +3i )n , neZ, ispurely imaginary. Justify. 2
(©) Express el_% in Cartesian form 1
(d) Consider the following statements about a polynomial P(x). 2
(1) If P(x) is even, then P'(x) is odd.
(i)  If P'(x) is even, then P(x)is odd.
Indicate whether each of these statements is true or false.
Give reasons for your answers.
o x 15
(e)  Use the substitution of # = tan— to find I— dx. 3
2 17+8cosx

End of Question 11
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Question 12 (15 marks) START A NEW WRITING BOOKLET

2x-5
i Find | —d
®) @ . J.x2+2x+2 *

(i)  Find [x'V4-x"dx

(b)  The vertices of a triangle ABC are defined by the position vectors

1 0 3
OA=|-6| OB=|-4|and OC=|-4
2 -1 2

(1) Show that cos ZBAC = %

(i1) Hence, find the exact area of triangle ABC

(¢)  Consider the point P(2,1,—6) and the line L with equation

-1 1
r=|2 |+t|3
1 2

Find the shortest distance from the point P to the line.

(d) Prove by contradiction that if a and b are both positive integers then

End of Question 12
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Question 13 (15 marks) START A NEW WRITING BOOKLET

(a) The line L; has vector equation 7r; =6i +5;+ 7k + 1(35' +4;+ SIg), where A1is a
scalar parameter.
The line L, has vector equation r, = 7£+3j+4lg+,u(2£+j+lg), where g is a

scalar parameter.

Determine whether the two lines:
(1) are parallel.
(i1) intersect and if so where do they intersect.
(ii1))  are skew.

(iv)  are perpendicular.

(b)  Find Isec3 xdx.

and |Z| < \/g

(c) Sketch the region where the inequalities —% <arg(z—-1-2i)< %
both hold.

(d) Let P be the proposition: if k+1 is divisible by 3, then k* +1is divisible
by3,keZ".
Write down the converse of the proposition P and state, with reasons,
whether this converse is true or false.

End of Question 13
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Question 14 (15 marks) START A NEW WRITING BOOKLET

(a) Giventhat a, B =, [2a, and a, =1, prove by mathematical induction

that for all integers n>1

a, =202

(b)  Find j cos’xdx

(c)  Find the points of intersection of the line ¥ =#(4i —2j—5k) and

the sphere which has equation x>+ y? + 2z =90.

z

4
(d) Let [, = Itan" xdx , where nis an integer, and n>3.
0

(1) Show that [, +1, , = b
n—1

(i) Hence evaluate /5

End of Question 14
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Question 15 (15 marks) START A NEW WRITING BOOKLET

Find al d
@ i j (ZetD)(x—3)

(b) (1) Find an expression for cot26 in terms of tané.

(i1) Show that tan@ and — cot@ satisfy the equation
x> +2xcot20—1=0.

. T
(ii1)  Hence, or otherwise, find the exact value of tan e

x> +2xcot20—1=0.

(iv)  Hence find the exact value of tan % —cot %

(©) B

NOT TO SCALE

E

. ]
O M c

In AOAB, BC is the altitude from B to OA4 and AD is the altitude from B to
OA. M and N are the midpoints of O4 and OB respectively. OA= a and
OB =bh.

(1) Use vector methods to show that ‘O—M‘ ‘WE‘ = ‘WH@‘

(i1) A line drawn from O passes through E to meet the side BA at point F.
By letting OF = e, prove that OF L BA.

End of Question 15
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Question 16 (15 marks) START A NEW WRITING BOOKLET

(a) Using mathematical induction, prove that forn > 2, where n is an integer

1 1 1 2n
I+—+—+..+—>—-".
2 n n+l

(b) For positive real numbers a,b and ¢, where a#b#c

(i) Prove
a’+b® >ab(a+b)

(1) Hence or otherwise, prove that

2@ +b* +c)>a*(b+c)+b*(a+c)+c(a+Db)

(c) The function F(p) is defined as

t
F(p)= limjxp_le_xdx ,for p>0
0

(i) Show that F(1)=1
(ii) Use integration by parts to show F(p+1)=pxF(p)

(ii1) Hence find F(n) for integers n=>1.

END OF ASSESSMENT
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2025 TRIAL EXAMINATION FOR EXTENSION 2

Section I Multiple Choice

Question | Answers
1 C
2 B
3 B
4 C
5 B
6 D
7 D
8 A
9 A
10 B
1. ( T 7;) 97% answered correctly.
z=2| cos—+isin—
3 3
zZ= 2(cos£—isin£]
3 3
-1
(E)f1 = {2(c0s§ —isin%ﬂ by De Moivre’s theorem
1 T ..
=—|cos| —— |—isin| ——
2 3
(E)_1 = —(COS%-F isin Zj ©)
2. 2 -4 82% answered correctly.
J- sec4 X = Isecz x(tanx) dx ° Y
tan" x
-3
(tan x)
=~ +C
-3
:—§00t3x+C (B)

‘Any flying mammal is a bat.

Key Words/Phrases Negation

Any All

Is

Is not or Are not

.. The negation of the statement is (B)

50% answered correctly.
Most errors occur where ‘any’
was not changed to “all’.




2025 TRIAL EXAMINATION FOR EXTENSION 2

4. 4 5 1 94% answered correctly.
2|—-|—4|=| 6 | direction vector
3 2 1
4 ~1]
r=[21+4] 6], 0<A<I1 ©
3 1|
5.1 5 h ¢ ted b t of 2z 70.6% answered correctly.
Z =—aRhas roots scparated by ah argument o 5 Most errors occur where positive
1 57 1 1 answer was obtained.
So the real root is ascis(?j =a’cist =—a’ (B)
6. 4= A(3 —x) + B(2x — 1) 94% answered correctly.
Let x=3, 4=5B :B:%
TN PR o)
2 2 5

(1—3a)+a)2)(1+a)—8a)z) = (—a)—?>a))(—a)2 —80)2)
:—40)(—9602)

=36’
-36 (D)

7. | since w’ =1 then w’ —1=0 therefore (w—1)(W* +w+1)=0

67.6% answered correctly.
Most errors occur where negative
answer was obtained.

8. | The contrapositive is: “If you may enter, then you are
authorized”

(A)

85.3% answered correctly.
Most errors occur where the
converse was chosen.

p (A)

91.2% answered correctly.




2025 TRIAL EXAMINATION FOR EXTENSION 2

52.9% answered correctly.
Most errors occur where students
forgot to add the reciprocal.

Mostly done well, otherwise,
due to careless arithmetic,
factorizing and minor errors.

10. 1
x+—=-1
x
X +l=—x
X +x+1=0
(x—l)(x2+x+l):0
x—1=0
~.x>=1 (i.e. xis a non-real roof of 1)
Now .. x** = (x3 )675 =1
1 1
2025 :I
x4 2{)25 =1+1=2 (B)
SECTION 2
11. J‘ dx _J‘ dx
J4+6x—x° \/14—(x2—6x)
_J‘ dx
\/14+9— (* ~6x+9)
I where a=+23, f( )
«f23 x 3
f'(x)=1
. (*
=sin~! (x—3) +C
J23
11. | (b)(1)
—1+\/§i:‘—1+\/§i‘cis(tan_l ﬁ}
\/3)2015(27zj
-2 (%”J
® "o

Mostly done well. Errors for

obtaining tan™' —— value.

(-1)




2025 TRIAL EXAMINATION FOR EXTENSION 2

11. | (b) (i) Mostly done well.

(~14431) " = (2cis 27”)

®
= (2)_6 cis{—6 (%ﬂ (de Moivre’s theorem)

= écis[—47z]

= é[cos (—4r)+isin (—47[)]

1
- Lto
o (1+07)
1

=— O
64

11. | (b)(ii1) Poorly done.

(—1+J§ z')" - (mm%ﬂn
- o2 oo

Theorem)
=2"cis (2’177[) ©)

2 2k+1) 7
For purely imaginary, Zﬂ :( 5 ) , keZ

2n (2k+1)

3 2

M k4
3

w=2_)
3

k:1[4n—3j
20 3

k= 4n-3
6
~.6k=4n—-3 but 6k #4n-3, VneZ g

2(3k)#2(2n-1)-1
(ie. An even # an even minus an odd)

Hence it is not possible for (—1 +3i )n to be purely imaginary




2025 TRIAL EXAMINATION FOR EXTENSION 2

11.

Mostly done well.

11.

(d) (@)

If P(x)is even, i.e.

_ 2n 2n-2
P(x)=a,x" +a, ;x"" +a, ,x

P'(x)=2na,x"" +(2n-2)a,_x*

2n—4 2
Fotax” +a

"3+ 2a,x

where the powers of each term of

P'(x)are odd.

Hence the statement is true.

(i) If P'(x)is even, i.e.
2n—-2 +a

2n+1 2n—1
a, X

2n—1

P'(x) = anxz" +a, \x
a,x

2n+1

P(x):

@

2n—4 2
Xt ayxt +a

3
a X
+...+3T+a1x+C

where the powers of each term of the function P(x)are

odd, but the constant C is not
Hence the statement is false.

an odd term.

@

Poorly done.

1) Some students did not read
carefully and had P(x) as a trig.
function, or an inverse trig
function. P(x) is stated to be a
polynomial, which means all
polynomials.

Many did not produce

P(x)=a,x" +a, ;x"* +..+a,

but chose only one term.

2) Many instead of showing
mathematically, uses words and
did not demonstrate the key
features required of the answer.
3) Few students showed very
poor understanding of odd and
even functions.

5) For (i1), many students forgot
the existence of constant C which
makes P(x) neither odd nor even.




2025 TRIAL EXAMINATION FOR EXTENSION 2

11.

15
e —_—
© jl7+8cosx

=15 !

dx Let t= tang

—1 X
tan =—
2

x=2tan ¢
dc 2
dt 1+¢
2
dx =
1+¢
1-¢?

dt

and cosx = >
1+¢

=30

2

> (lzzJa’t ©)
17+8(1_tJ i

1+¢

17(1+z

2)1+8(1—t2) (I:tzjdt

=30

1+£

! dt

J17+17¢
r 1

=30 >
J 25+9¢

24+8-8¢

dt where a =35, f(t) =3¢
S(1)=3

300 15
=—I _dr
15) 25401

:2J‘ 15 i
25+9¢

=2tan"! (zj
5

=2tan"! (E ta
5

dt 0]

+C

n£j+C ©)
2

Mostly done well.




2025 TRIAL EXAMINATION FOR EXTENSION 2

12. 2x-5 F2x+2-5-2

a)(1 dx=|———— dx
()()I 242x+2 J xX?+2x+2
F(2x+2)-7
=== Ix

Jd x“+2x+2

_ 2x+2 dx—J.

Jx?+2x+2

2
X

(x +2x+2) j
=In(x”+2x+2)- I
(

=In

(x+1)2+1
x? +2x+2)=7tan" (x+1)+C @

@)

+2x+2
7

X2 +2x+1+1

7 dx

#dx®

dx

Very well done

121 i) j Sa—x® dx  let x=2sin0

dx=2cos0d0O

=J.85in3t9\/4—4sin26’ 2cos@do
=16 sin® @4 cos> @ cosO dO

=32 sin® @cos® O do @

=32 sinté’(l—cos2 9)0052 0 do

=32 sin@cos? @—sinOcos* @ dO

3 5
=32[—C°2 9}32(“’2 0]+C

5 3
:32025 49_320(3)5 9+C D

2 ? | alder]

5 2

:l( 4—x2)5—§( 4—x2)3+C @®

Mostly well done.
Quite a few students did
not put it back in terms of x




2025 TRIAL EXAMINATION FOR EXTENSION 2

12. C0-1 | [
(b)i) AB=|-4-"6|=|2

AC=|-4-"6|=|2 ®

cos LCAB = ﬂ

‘AB

—1Ix2+2x2+1x4

2 (2 + (1) (2 +(2)2 4 (4)°

N

N—"

o))

)

(as required) )

“hreimsle g
i
N

S LCAB =

@

Mostly well done

21 by A:%\E‘X‘E‘xsm%

1 3

=—x12x—
2 2

=33 units? @

Well done




2025 TRIAL EXAMINATION FOR EXTENSION 2

12.

P2, 1,6)

3| is a direction vector

2
-1 1
r=|2 |+¢3
1 2
—1+t-2 -3
PA=| 2+3t—1 |=| 3t+1
1+2t—"6| [2t+7
o8
Since ﬂJ.l;, PAe|3|=0
_2_
=31 [1]
3r+1 (e 3]=0
20471 | 2]
(1=3)x1+(3t+1)x3+(2¢+7)x2=0
141 +14=0
St=-1
—4
PA=|-2
5
= [PA = () (-2 +(5)
=45
:3\/§units

@

Mostly well done. There were a
few students who did not know
the correct method.




2025 TRIAL EXAMINATION FOR EXTENSION 2

12. | (d) RTP by contradiction, if @, b > 0 integers
£+é22
b a

a b
Assume —+—<2
a

a’ +b?
ab
a’® +b* <2ab

then <2

(a—b)* <0

But 72 >0 for all real n

..original assumption is false.
a b
L=t —=22
b a

a® —2ab+b* <0 @

. (a —b)2 < 0is a contradiction )

Very well done

13. | (@)
i =6i+5]+7k+A(3i+4j+5k)

7 =7£'+3j+4lg+,u(2£'+j+lg)

The ratio of direction numbers %, %, ?and since

3 4 5
_i_

2 1 1
.".the two lines are not parallel.

3

@

Mostly done well.

-10 -




2025 TRIAL EXAMINATION FOR EXTENSION 2

13. | (a)(ii)
Equating x, y and z components: 6+34=7+2u — ©
544A=3+u —O
T+5A=4+u —O
®-@ 2+1=1
A=-1—® )
Sub @ into @ 5+4(—1)=3+u
1=3+u
Lpu=-2 —0
Sub @ and ® into ® LHS =6+3(-1)
=3
RHS =7+2(-2)
=3
~.LHS = RHS @
X 6 3
y|=|5|-|4
z 7 5

3
=|1
2

N

O]
Hence there is a unique pair of A and x values, .".the two
lines intersect at a point (3, 1, 2)

Mostly done well.

13. | (a)(iii)
Since the lines intersect at a point, the lines are not skew. ©

Mostly done well.

13. | (a)(iv)
(3£+4Z+Slg)o(2g+z+/g)=6+4+5
#0

Hence the two lines are not perpendicular to each other. ©

Mostly done well.

-11 -




2025 TRIAL EXAMINATION FOR EXTENSION 2

13.

(b)
Let [ = J.sec3 x dx

= Isecxseoz x dx

:uv—ju'vdx where u=secx .and v'=sec’x
u'=secxtanx v =tan x

2
=secxtanx— | secxtan” x dx

2
=secxtanx — SCCJC(SCC X—l) dx

=secxtan x— | sec’ x —secx dx

=secxtanx— | sec’ xdx+J.secx dx

secx+tanx
[ =secxtanx—1+ | secxx—— dx
secx+tanx

2
sec” x+secxtan x
21=secxtanx+j dx

secx+tanx

21 :secxtanx+ln|secx+tanx|+C

1 1
.'.I:Esecxtanx+51n|secx+tanx|+K

Poorly done.

13.

(c) {Z:—%Sarg(z—l—%)ﬁ%}m{z:|z|£x/§} |z|£\/§
Im(z)

(1,2)

Re(z)

(1.-2)

Poorly done.

Interesting that many students did not
realized that point (1, 2) is on the
circle.

-12 -




2025 TRIAL EXAMINATION FOR EXTENSION 2

13.

(d) Original statement: ‘If £ +1 is divisible by 3, then K +1is
divisible by 3, ke Z*.’

The Converse statement: ‘If k> +1 is divisible by 3, then

k+1is divisible by 3, ke Z"."
The contrapositive of converse statement: ‘If k£ +1 is not

divisible by 3, then &> +1is not divisible by 3, ke Z*."

Let the integer k+1=3j+1, jeZ.

k=3,
K 1=(3/) +1
=277 +1

=3(9/° ) +1 i.e. not divisible by 3
Let the integer k+1=3j+2, jeZ.
k=3j+1,

B 1=(3j+1) +1
:27j3+3(9j2)+3(3j)+1+1
=277 +27j2+9/+2
=3(9j3+9j2+3j)+2 i.e. not

divisible by 3
.. true for contrapositive of converse statement
Hence true for converse statement.

Hence if k° +1 is divisible by 3, then
k+1is divisible by 3, ke Z"."

OR

Using proof by contradiction, assume k* +1 is divisible by 3,
but k£ +11is not divisible by 3.

Let k° +1=3p, peZ
3p= (k+1)(k2 —k+1) and since k +11is not
divisible by 3, hence k* —k+1=3q, geZ
3¢ = (k+1)* =3k
This means (k + 1)2 is divisible by 3, and hence & +11is

divisible by 3.
This is a contradiction.

Poorly done.

Students who used the
contrapositive of converse,
obtained answer with ease.

-13 -
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14.

(a) Step 1: Show forn =1
_ 21_2171

—

=2

0
=2
=1 which agrees with recursive definition. ©
.. true forn = 1.

Step 2: Assume true for n =k for k >1

k = 1, al = 1
k — 2, az — 21—2(1—2)
k — 3, a3 — 21—2(173)
k — k’ ak — 21—2(1—k)
Step3: RTPforn=k+1, a5, = o2 ©)
LHS = a1
=4 /2ak
_ 1204 .
=\2x2 by assumption
_ (l—k)
22l
_ 21+(1—2<""))
_ 2(2—2‘”‘))
_ - -27")
= o2) ®
.. LHS = RHS

.. true for n = k + 1 if true for n = £.

Step 4: Since true for n =1, then it is true forn =1+ 1 =2,
n=2+1=73, and so on. Hence it is true for all
positive integers of n.

For the most well done,
except there are quite a
few who are not writing
out the sequence in step 2
to show the recurrence
relation.

Also a few students also
did n=2 in step one which
is not needed in a first
degree recurrence
induction.

14.

cos* xcos x dx

(b) J.coss xdx=

= (1 —sin? x)2 cosx dx @

= (1 —2sin? x +sin* x) cosx dx

= (cosx —2sin? xcos x +sin” xcos x) dx ©

) 2sin®x  sin’x
=sinx— 3 + s +C ©)

Generally well done if it
was correctly separated in
the beginning

-14 -
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o
= | tan"? x.tan? x dx
[
0
:
o
= | tan"? x.(sec2 xX— 1) dx )
[
0
% %
o
= | sec? xtan" % x dx —J‘tan”_2 x dx
[
0

0
tan”_lx%
= _]n—2 @
n—1
0
1 4 7F
"']n+1n—2:nT|:tal’ln xi|0
1 Y :
Lo+, =——|| tan— -0 ©)
o n—l( 4) .

1 .
S+, 5= = (as required)

14. | (c) x=4t Well done
y=-"2t
z=-5t
X2+ y2 +2%2 =90
2 2 2
(41) +(=21)? +(=51)* =90 ®
16¢% +41% + 25> =90
45¢* =90
=2
t=+2 ©
.. The points are (—4\/5 , 2\/5 , 5\/5 ) and
(42, -242, =52} ©
14. 5 5 This was well done if the correct
@G) 1,=|tan"xdx and I, = tan”! x dx separation was made in the
" " integrand. A few students did
0 0 not do this correctly. They need

to learn the correct method.

-15 -
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14.

(d)(i)

]5+I3:—:

For the most this was well done
if students did not try to do it all
in one go.

There were a few sign mistakes
at times in the calculation.
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15.

Surprisingly poorly done.

@ [ dx
(2x +1) — 3) Students who used
X
B C
+ + dx —3)’
I2x+l (x-3) x-3 (2x+1)(x-3)
A B C -4, 5 .C
where o > = + >+ C 2x+1 (x—3)2 x—3
(esn)(x-3) 2+l (x-3) x-3 . -3
R obtained the fractions with eased
x=A(x-3) +B(2x+1)+C(x—-3)(2x+1) | and integrated with ease.
When x=3, 3=78 Students who used
3 X
=7 (2x+1)(x-3)’
1 7V _ A +BX+C
1 Aﬁ Had more problems in obtaining
27 T4 the fractions with arithmetic
2 errors and integration was not as
49 =4 straight forward.
When x=0, 0=——(-3) +2-3C
49 7
O:—§+§—3C
49 7
3C=i
49
_ 1
49
:—j— + 21 >+ 1 dx
4990 2x+1 (x-3)° x-3
-2 1
=— |- +21(x-3) +——dx
49 2x+1 x=3
=L[—ln|2x+l|—£+ln|x—3|}+€
49 x=3
_ 1 In x=3| 21 LC
49 |2x+1] x-3
b33 .
29 " |2xr1] 7(x-3)
15. . Mostl 11
5 (b))  tan260= 2tan;9 ostly done we
l1-tan” @
2
cot2¢9:l tan” @
2tan @

-17 -
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15.
(b)(ii)) Method 1: Using cot26 = !

—tan’ @
2tan @
1-tan’ @
2tang

2tan&cot260 =1—tan’> O )
tan® @+ 2tan Ocot260—1=0

Let x=tané, .. x* +2xcot20—1=0

Hence x = tan @ is a solution of this quadratic equation.

Product the two roots is -1, i.e. xtan& =—1
1

tan @
S.x=-—cotf @)

cot26 =

Method 2: Using  and froots.
Let the roots of x> +2xcot260—1=0 be a and S

Za: .'.05+,B:—2
a
a+ f=—2cot20
B tan” 6 —1
tan @
=tan @ —cotd

= tan &+ (—cot 6)

Zaﬂ: aﬂzg

aff=—-1
gt
a

Hence the two roots are tan @ and —coté.

Method 3: Using Substitutions
When x=tan @, LHS =x* +2xcot26—1
=tan’ @+2tanHcot 20 —1

2
= tan’ €+2tan0(wj—l

2tan @
= tan? 6’+(1—tan2 9)—1
=0
.. LHS = RHS

.. x = tan @ satisfies the equation.

When x =-—cot@,
LHS =x*+2xcot20—1

= (—cot49)2 +2(—cot@)cot 20 -1
=cot” 6’+2(—00t9)%cot6’(1—tan2 9)—1

=cot’ & —cot’ 9(1 —tan’ 6’)—1

- 18 -
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=cot” @—cot” @+ cot” Htan” 91
=cot” @—cot” @+1-1
=0
.. LHS = RHS
.. x =—cot @ satisfies the equation.

15. | (b)(iii) x*+2xcot20—1=0

s Vs )
Hence tang and —cot g are the solutions of

x2+2xcot%—1:0

X +2x—1=0
X +2x=1
X 4+2x+1=1+1
(x+1) =2
x+1:i\/§
nx=—2-1<00r x=2-1>0

.'.tan%:\/i—l ©)

x2+2xc0t%—1:0 ie. 0:% @

Poorly done.

15. :
S (b)(iv) tan % and —cot % are the roots of

x2+2xcot%—1=0

Z . T V4 b
a. J.tan—+| —-cot— |=——
16 16 a

tanl—cotzz—Zcotz @
16 16 8

= 2[—cot Zj
8

_ 2(_ﬁ— 1) [from (iii)]
-22-2 )

Poorly done

Students did not use part (ii)
finding to solve this problem
using sum of two roots.

-19 -




2025 TRIAL EXAMINATION FOR EXTENSION 2

15. | (c)(1) Very poorly done.

OM = % a and OC = Aq for some scalar 1.
.'.‘O—MHO—C;‘:%/IQOQ )
Similarly, ON = %lg and OD = b for some scalar .

-[ON[[0B] = ube

Given AD 1 OB, . ( g) b=0 @®
pbeb—aeb=0
Hbeb=aeb
Similarly, BC 1 OA, S Aaea=beq
Since geb=bea, S Aaea=ubeb
“Ligea=1upen @
2 7 72 H2®2

-Jovioci-lowon

(as required)
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15.

(c)(ii)

Let FE:g
From part (i), AD 1 OB
i.e. AE 1L OB

Similarly, = BC 1 OA

°
Q
(-
N
°
1S
[l

~.OE 1 BA

Since OF =kOE, .. OF 1 BA (as required).

|
®

[l

S WIQ
®
1o~

Very poorly done.
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6. (a) RTP: 1+l+l+...+l>2—n for n>2, neZ"
2 3 n n+l
Step 1: Prove for n =2,
LHS=1+l=§
2 2
2x2

2+1

RHS =

LHS > RHS forn=2
Hence true for n = 2.

Step 2: Assume true forn=+k, ke Z*, k=2
. 1 1 1 2k
re. I+—+—-+.4+—>—-

2 3 k k+1

Step 3: Prove for n=k+1,

1 1

2(k+1)  2k+2

) 1 1
e. l+—+—+..+—+
2 3

Proof: LHS=1+1+1+...+1+L
2 3 k k+1

2k 1
>4+ —
k+1 k+1

~ 2k+1

k41
~ 2k+1_k+2

Ck+1 ><k+2
_(2k+1)(k+2)

(k+1)(k+2)

2k +5k+2
(k+1)(k+2)

2k% +5k—k+2+k
(k+1)(k+2)

2k Ak +2+k

- (k+1)(k+2)
2(k2+2k+1)+k
(k+1)(k+2)

_2(k+1)2+k

_(k+1)(k+2)

2(k+1Y’ Lk

(k+1)(k+2) (k+1)(k+2)

(from assumption)

> =
k k+1 (k+1)+1 k+2

@

Average mark for this was
2 out of 3, due to students
not dealing with the k+1
becoming k+2 in the
denominator.

There were quite a few
fudges of this , but some
dealt with it beautifully in
other ways than what this
solution shows.
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_2(k+1) k

“kr2) k) (k+2)

_2k+2 k

“hr2  (ke1)(k+2)
2k+2 k

"2 Pk (k+2)

.. true for n = k+ 1 if true for n = £.

>0 for k=2

Step 4: Since true for n =2, then it is true for n =2 + 1 =3,
n=3+1=4, and so on. Hence it is true for all
positive integers of n.

(b)(ii) Similarly from @ @’ +¢® >ac(a+c)
b +c >bc(b+c)
with @’ +b° >ab(a+b)
Adding inequalities,
2(a3 +b° +c3) > ab(a+b)+ac(a+c)+bc(b+c) ©)
=a’b+ab® +a’c+ac’ +b*c+bc?
=a’ (b+c)+b2 (a+c)+c2 (a+b)
.'.2(a3 +b° +c3)>a2 (b+c)+b2 (a+c)+c2 (a+b) ©)

(as required)

16. | (b)) RTP: @ +b’>ab(a+b) This part was reasonably
well done, but would like
Nkﬂmdl{Uﬁng(a—bf:>0 to see better responses if a
5 . question similar to this
(a=b)" >0 since a b was presented again to
a* —2ab+b* >0 students.
a*—ab+b*>ab — @ @ | Please have a careful look
at these two methods and
Now a3+b3:(a+bxa2—ab+b2) compare yours to them if
>(a+b)ab using @ (as required) (@ | yours needs improving.
Method 2: Factorising a° +5°
a’+b :(a+b)(a2 —ab+b2)
(a+b)(a —ab—ab+b* +ab) ©)
=(a+b)(a* —2ab+b +ab)
= (a+b)((a=b)" +ab) ®
>(a+b)ab since (a—b)2 >0, a#b
(as required)
16.

This part was very well
done
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16. . For the most well done,
©@0)  F(p)=lim pr e dx however the question says
0 to “show.”
t
Full reasons and steps
1 1-1_—x
F(1)=lim | xe™ dv O need to be shown.
0
t
=lim | e " dx
t—
0
= lim[ ¢ | @
t—ool 0
:1 ey A 0 :|
fim| - (<)
_ im _lz” AS £ —5 o0, _LZ_>O @ | Alot missed this
ool e e explanation step
=0+1
16. N This question said “show”
©G)  F(p+1)=lim P dx and use “integration by
0 parts”
t
=lim | x’e™" dx
{—0
0
t
= lim uv—ju'v dx t where u=x" and v=e¢"
{—0 7
u'=px?t y=—e"
t
t
= lim {[ —xPe™ +J‘P‘1‘xd @
tin; [ x"e ]0 plx" e dx
0
i [_tp 0P 0]+ j‘ plx g In integration you must
s ¢ clre)yroe @ show the substitution of
) ‘ boundaries.
= lim(—tp xlj+ lim pjxplex dx @©
>0 el ) oo
0
1 Again, a lot missed this
Ast—owm, - 70 explanation step, but was
=0+ pF(p) @D not penallllsed if you were
, already in part (i)
= pF(p) (asrequired)
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16. | (o)iii)y F(p+1)=pF(p)

F(1)

I from (1)

F(n-3) and so on ©)
L Ix

Reasonably well done if
students recognized the
pattern properly. Quite a
few started with n instead
of (n-1)
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