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Form VI Mathematics Advanced

Section 1

Questions in this section are multiple-choice.

Trial Examination August 2026

Record the single best answer for each question on the provided answer sheet.

1. Which of the following is the y-intercept of the curve y = e* 4 e=*7

(A) (0,-1)
(B) (0,0)
(€) (0,1)

(D) (0,2)

2. Which of the following is the graph of y = 2cosz for =27 < x < 277

(A)

2
1 N
2% A o o
_2 s
(C)
/?\
—2r T -1 7\2? '
_2 s
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3. Which of the following is a correct answer for / z? + 62 — 1dx?

(A) 22 +6
3

B I—+3x2—x
( 3

(C) 2z + 3z*

2
(D) %+3x—x

4. A table of future value interest factors is shown below.

Table of future value interest factors

Period Interest rate per period
1% 2% 3% 4% 6% 8%
2 2.0100 2.0200 2.0300 2.0400 2.0600 2.0800
3 3.0301 3.0604 3.0909 3.1216 3.1836 3.2464
4 4.0604 4.1216 4.1836 4.2465 4.3746 4.5061
D 5.1010 5.2040 5.3091 5.4163 5.6371 5.8666
6 6.1520 6.3081 6.4684 6.6330 6.9753 7.3359
7 7.2135 7.4343 7.6625 7.8983 8.3938 8.9228
8 8.2857 8.5830 8.8923 9.2142 9.8975 10.6366
9 9.3685 9.7546 10.1591 | 10.5828 | 11.4913 | 12.4876
10 10.4622 | 10.9497 | 11.4639 | 12.0061 | 13.1808 | 14.4866
11 11.5668 | 12.1687 | 12.8078 | 13.4864 | 14.9716 | 16.6455
12 12.6825 | 13.4121 | 14.1920 | 15.0258 | 16.8699 | 18.9771

An investor wishes to accumulate $50 000 over 2 years by making contributions at the
end of each quarter. Interest is paid at 4% p.a., compounded quarterly.

Using the table of future value interest factors, what is the quarterly contributions
required to accumulate $50 0007

(A) $5426

(B) $6034

(C) $24510

(D) $24876
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5. A fair coin is tossed four times. What is the probability of obtaining more heads than

tails?

16

1
2

l
16

ool w

(D)

6. Which of the following statements is TRUE?

(A) The sum of two even functions is odd.
(B) The sum of two odd functions is even.
(C) The product of two even functions is odd.

(D) The product of two odd functions is even.

7. The diagram below shows the graph of y = f(x).

Y

AR
—

Which of the following statements must be false?

(A) f(x) =0 has three distinct solutions.
(B) f'(z) = 0 has three distinct solutions.
(C) f"(x) =0 has three distinct solutions.
(D) f(x)f'(x) = 0 has six distinct solutions.

—4—
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d
8. Given y = /1 + /x, which of the following is the correct expression for d—y?
x

1
N

T

41+ x

(A)

(B)

(D)

dy/x + x\/x

9. Let f(z) =sin2x and g(x) = |x — 7|, where 0 < z < 27.
Which of the following is the correct expression for f o g(z)?

—sin2z, 0<x<m,

(A) foyg(x) =

sin2x, w<ux <2

sin2z, 0<z<m,

sin2x, w<x <2

—sin2x, w <z <2T.

sin2z, 0<z<m,

—sin2z, 7w <z <2m.

{81112:5 0<z<m,
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10. The graph of y = f(x) undergoes the following sequence of transformations in order.

1. Translate the graph a units to the right, where a > 0.
2. Dilate the graph horizontally by a factor of b, where b > 1.
3. Translate the graph a units to the left.

1
4. Dilate the graph horizontally by a factor of =

Which of the following describes the overall effect of these transformations?

1
(A) A single translation of a <1 - 5) units to the right.

1
(B) A single translation of a <1 - 5) units to the left.

(C) A single translation of a(b — 1) units to the right.

(D) No change to the graph.

End of Section 1

The paper continues in the next section
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Section II

Part A

CANDIDATE NUMBER

QUESTION ELEVEN (2 marks)
(a) Find the domain of f(z) = vz + 4.

QUESTION TWELVE (2 marks)

Find the derivative of:

(a) y =sin3zx
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QUESTION THIRTEEN (4 marks)
Find:
(a) /(Qx —5)% dx

Trial Examination August 2026

—10—
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QUESTION FOURTEEN (2 marks)

A school library records the total number of books at the beginning of each year. The library
contained 4200 books at the beginning of 2023 and 4380 books at the beginning of 2026.

(a) Assuming the same number of books was added each year, calculate the annual increase
in the number of books.

QUESTION FIFTEEN (2 marks)

Consider the function f(z) = tan (rz) + 3.
(a) State the period.
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QUESTION SIXTEEN (4 marks)

The diagram shows a sector OAB of a circle with centre O and radius 8 cm.

B

O 8 cm A

2
(a) Find the length of the chord AB, given that LAOB = %
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QUESTION SEVENTEEN (3 marks)

1
Find the equation of the tangent to y = €2* at the point where z = 3

—13—
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Extra writing space (Use this space only for questions in Part A)

If you use this space, clearly indicate which question you are answering.

—14—
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Extra writing space (Use this space only for questions in Part A)

If you use this space, clearly indicate which question you are answering.

—15—
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CANDIDATE NUMBER

Section II

Part B

QUESTION EIGHTEEN (4 marks)

2
The function y = asin(bz) + ¢ has maximum value 6, minimum value —2, and period 3

radians, where a > 0.

(a) Find the values of a, b and c.
(b) Hence, state the number of solutions to the equation
asin(bzr) + ¢ =4, for 0 < ax < 27.
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QUESTION NINETEEN (3 marks)

The point P(0, 3) lies on the curve y = % (sinx + cos 2)?. Another point @ lies on the curve
in the domain 0 < x < 7 such that the tangent to the curve at @) is perpendicular to the
tangent at P. Find the coordinates of ).

—18—
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QUESTION TWENTY (2 marks)

The table shows present value interest factors for an annuity of $1.

Rate(r)
0.0050 0.0055 0.0060 0.0065 0.0070
Period(n)
o8 50.23911 49.54343 48.86109 48.19179 47.53525
59 50.98419 50.26696 49.56370 48.87411 48.19786
60 51.72556 50.98653 50.26213 49.55202 48.85587
61 52.46324 51.70217 50.95639 50.22555 49.50931

(a) Sophie plans to pay $200 into an investment account at the end of each month for 58
months. Her investment will earn 0.55% interest per month. Use the information in the
table to calculate the present value of this annuity.

(b) Daniel borrows $22600 at an interest rate of 7.8% per annum, compounded monthly.
He can afford repayments of at most $450 per month. Using the table, determine the
minimum number of monthly repayments required.

—19—
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QUESTION TWENTY ONE (4 marks)

The table shows the probability distribution of a discrete random variable.

P(X =) k2 0.27 0.67 0.1k
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QUESTION TWENTY TWO (2 marks)

Prove that

(cot @ — tan 6)°
cot?§ — tan?0

= cos?f — sin 4.

—921—
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QUESTION TWENTY THREE (3 marks)

A survey of pupils at a school found that one-third of the pupils are members of the Chess
Club, one-half are members of the Debating Club, and two-thirds are members of either the
Chess Club or the Debating Club or both.

One pupil from the survey is selected at random. Let C' be the event that the selected pupil
is a member of the Chess Club, and let D be the event that the selected pupil is a member
of the Debating Club.

(a) Find P(C' N D).

—929 -
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Extra writing space (Use this space only for questions in Part B)

If you use this space, clearly indicate which question you are answering.

—23—
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Extra writing space (Use this space only for questions in Part B)

If you use this space, clearly indicate which question you are answering.

— 24—
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CANDIDATE NUMBER

Section II

Part C

QUESTION TWENTY FOUR (2 marks)

The table shows the velocity of a cyclist at different times during a ride.

Time, t seconds 0 10 20 30 40

Velocity, v m/s 3.2 4.8 6.1 5.7 4.9

Use the trapezoidal rule with 4 subintervals to estimate the distance travelled by the cyclist
during the first 40 seconds. Give your answer correct to one decimal place.

— 25—
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QUESTION TWENTY FIVE (4 marks)

. . : ™
Consider the geometric series cosz + cos® z + cos® z + cos” x + - - -, where 0 < z < 5"

(a) Show that the limiting sum of this series exists.

—26—
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QUESTION TWENTY SIX (5 marks)

A medical substance is injected into a patient’s bloodstream. The amount of the substance
remaining in the bloodstream after ¢ hours is modelled by

A = Ape ", where Ay is the initial amount and k is a positive constant.

After 6 hours, the amount of substance remaining is 40% of the initial amount.

1
(a) Show that k = 6 In (g)

(b) Find the rate, in terms of Ay, at which the amount of the substance is changing when
the remaining amount is equal to half of its initial amount.

— 27—
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(¢) Find the time taken for the amount of the substance to fall to 12% of its initial amount.
Give your answer to the nearest hour.

— 28—
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QUESTION TWENTY SEVEN (3 marks)

6
The diagram shows the shaded region bounded by the curve y = %, the line y = —32+6,
x

the line £ = 3 and the z-axis.
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QUESTION TWENTY EIGHT (6 marks)

Naomi takes out a mortgage of $650000 to purchase a home. The mortgage is to be
repaid over 30 years in equal monthly repayments, paid at the end of each month. Interest
is charged at 4.8% per annum, compounded monthly. Let A, be the amount owing on the
mortgage immediately after the nth monthly repayment.

(a) Find a formula for the amount, A,, and calculate Naomi’s monthly repayment, correct
to the nearest cent.
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(b) Instead of making the monthly repayments found in part (a), Naomi decides to make
monthly repayments of $4000 throughout the term of the loan. The interest rate remains
unchanged. Calculate how long it will take her to repay the loan.

(c) Hence, calculate how much interest Naomi will save over the life of the loan by increasing
her monthly repayments to $4000.

—31-—
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Extra writing space (Use this space only for questions in Part C)

If you use this space, clearly indicate which question you are answering.

—32—
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Extra writing space (Use this space only for questions in Part C)

If you use this space, clearly indicate which question you are answering.

—33—
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CANDIDATE NUMBER

Section II

Part D

QUESTION TWENTY NINE (3 marks)

Let P be the point (cos 26, v/3sin 26), where 0 < § < 2x. The point A has coordinates (1,0).
1
The midpoint of AP lies on the line y = x — 3 Find all possible values of 6.



Form VI Mathematics Advanced Trial Examination August 2026

QUESTION THIRTY (3 marks)

The diagram below shows the graph of y = f(z), formed by a semicircular arc and five line
segments.

Yy
9 4
14+
f f f f f T
1 2 3 4 51 6 7
1l :
—9 L [ [ ‘
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QUESTION THIRTY ONE (3 marks)
(a) Differentiate v/e** — 1 with respect to z.

d dx
(b) The gradient function of a curve is d—y = j—l' The curve passes through the point
T edr _

(In3,0). Find the equation of the curve, giving your answer in exact form.
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QUESTION THIRTY TWO (8 marks)
Consider the function f(z) = zlnz — 2z.
(a) State the domain of f(x).
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(c¢) Find all z-intercepts of the function.

(d) Hence, sketch the graph of y = f(z).

— 41—
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Extra writing space (Use this space only for questions in Part D)

If you use this space, clearly indicate which question you are answering.

— 49—
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Extra writing space (Use this space only for questions in Part D)

If you use this space, clearly indicate which question you are answering.

— 43—
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CANDIDATE NUMBER

Section II

Part E

QUESTION THIRTY THREE (4 marks)

Let the concentration of hydrogen ions in a solution be H, measured in mol L.

A scientist prepares a number of solutions whose concentrations of hydrogen ions form a
geometric sequence. Let H, be the concentration of the nth solution. The first solution has
concentration H; = 1072 mol L~! and each subsequent solution has half the concentration
of the previous solution.

(a) Find the concentration of hydrogen ions in the nth solution.

— 45—
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(b) The acidity of a solution, A(H), is measured by its pH value, where A(H) = — log,,(H).
Show that the acidity of the nth solution is given by A, =2+ (n — 1)log,, 2.

— 46—
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QUESTION THIRTY FOUR (6 marks)

The diagram shows a circle with centre O and radius 6 cm. The circle meets the negative
r-axis at point A.

The point P lies on the circle in the first quadrant, and OP makes an angle 6 radians with
the positive z-axis. The point () is the foot of the perpendicular from P to the z-axis.

Y

(a) Show that the area of triangle APQ is 18sin0(1 + cos ) cm?.

—47—
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(b) Use calculus to find the maximum possible area of triangle APQ.
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QUESTION THIRTY FIVE (6 marks)

The curve y = 4z — 2% and the z-axis enclose a region.

32
(a) Show that the area of the region is 3 Square units.

(b) A horizontal line y = 4 — k, where 0 < k < 4, cuts the curve at two points and divides
the region into two equal areas. Find the exact value of k.
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END OF PAPER

—50—
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Extra writing space (Use this space only for questions in Part E)

If you use this space, clearly indicate which question you are answering.
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Extra writing space (Use this space only for questions in Part E)

If you use this space, clearly indicate which question you are answering.
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Section 1

Questions in this section are multiple-choice.
Record the single best answer for each question on the provided answer sheet.

1. Which of the following is the y-intercept of the curve y = e* 4 e=*7

(B) (0,0)

(€) (0,1)

(0,2)

2. Which of the following is the graph of y = 2cosz for =27 < x < 277

(B)
Yy
2
1 1
2% A T o 2
_2 1
(©)
Yy
/?\
-2 -7 1 77\2{7? x
—2
(D)
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3. Which of the following is a correct answer for / 2 + 62 — 1dx?

(A) 22 +6

3
T
— 4+ 32—z
®)7

(C) 2z + 3z*
2
(D) % +3r—x

4. A table of future value interest factors is shown below.

Table of future value interest factors

Period Interest rate per period
1% 2% 3% 4% 6% 8%
2 2.0100 2.0200 2.0300 2.0400 2.0600 2.0800
3 3.0301 3.0604 3.0909 3.1216 3.1836 3.2464
4 4.0604 4.1216 4.1836 4.2465 4.3746 4.5061
D 5.1010 5.2040 5.3091 5.4163 5.6371 5.8666
6 6.1520 6.3081 6.4684 6.6330 6.9753 7.3359
7 7.2135 7.4343 7.6625 7.8983 8.3938 8.9228
8 8.2857 8.5830 8.8923 9.2142 9.8975 10.6366
9 9.3685 9.7546 10.1591 | 10.5828 | 11.4913 | 12.4876
10 10.4622 | 10.9497 | 11.4639 | 12.0061 | 13.1808 | 14.4866
11 11.5668 | 12.1687 | 12.8078 | 13.4864 | 14.9716 | 16.6455
12 12.6825 | 13.4121 | 14.1920 | 15.0258 | 16.8699 | 18.9771

An investor wishes to accumulate $50 000 over 2 years by making contributions at the
end of each quarter. Interest is paid at 4% p.a., compounded quarterly.

Using the table of future value interest factors, what is the quarterly contributions
required to accumulate $50 0007

(A) $5426

$6034

(C) $24510

(D) $24876
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5. A fair coin is tossed four times. What is the probability of obtaining more heads than
tails?

() o
®) ;
©x

16

(D)

ool w

6. Which of the following statements is TRUE?

(A) The sum of two even functions is odd.
(B) The sum of two odd functions is even.

(C) The product of two even functions is odd.

The product of two odd functions is even.

7. The diagram below shows the graph of y = f(x).

Y

AN

—

Which of the following statements must be false?

(A) f(x) =0 has three distinct solutions.
(B) f'(z) = 0 has three distinct solutions.
(C) f"(z) = 0 has three distinct solutions.

' f(z)f'(x) = 0 has six distinct solutions.

—4—
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d
8. Given y = /1 + /x, which of the following is the correct expression for d—y?
x

1

2/ T+ Vi

41+ x
1

2yx\/1+x

1
4 T+ ayx

9. Let f(z) =sin2z and g(x) = |z — 7|, where 0 < z < 27.

(A)
(B)

(©)

Which of the following is the correct expression for f o g(z)?

.fog(x)z

—sin2z, 0<z<m,

sin2x, w<x <2

sin2z, 0<z<m,

sin2x, w<x <27

—sin2x, w <z <2T.

sin2z, 0<z<m,

{SlﬂQ:L‘ 0<z<m,

—sin2z, 7w <z <2m.
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10. The graph of y = f(x) undergoes the following sequence of transformations in order.

1. Translate the graph a units to the right, where a > 0.
2. Dilate the graph horizontally by a factor of b, where b > 1.
3. Translate the graph a units to the left.

1
4. Dilate the graph horizontally by a factor of =

Which of the following describes the overall effect of these transformations?

1
A single translation of a <1 — 5) units to the right.

1
(B) A single translation of a <1 - 5) units to the left.

(C) A single translation of a(b — 1) units to the right.

(D) No change to the graph.

End of Section 1

The paper continues in the next section
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CANDIDATE NUMBER

Section II

Part A

QUESTION ELEVEN (2 marks)
(a) Find the domain of f(z) = vz + 4.

QUESTION TWELVE (2 marks)

Find the derivative of:

(a) y =sin3zx
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QUESTION THIRTEEN

(4 marks)

Find:

(a) / (22 —5)* da
..—;—..J...2...(2?4:5.?.?.@'2@...................q.r..........]...4.>.t..‘.—..z.o.>.u.2.s..4ee ........................
................................................................ sl 0t 25w O
= ws(ms)iee
‘i....ﬁjb.’...[.zx.—.S)..z’...—t.Q ..... O T
.......................................... @......F!'f?f....lf.vrteﬂf.(mm.. wertion, | mik Ao +C

OT\H P muric ?10 bgs dil o Put +C
(b) /4 cos 2x dx
0
1
:‘l;.j‘PZWSZ?LO{?L .......................................................................................
................................. RS ppPPOSS
....:....“z‘...[Slnzo.L].; ............. @

—10—
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QUESTION FOURTEEN (2 marks)

A school library records the total number of books at the beginning of each year. The library
contained 4200 books at the beginning of 2023 and 4380 books at the beginning of 2026.

(a) Assuming the same number of books was added each year, calculate the annual increase
in the number of books.

..... 2023, 202 20250 2020 e,
0D, LB
TN o £ R0 SOOI
BB 2 002004 30

QUESTION FIFTEEN (2 marks)

Consider the function f(z) = tan (rz) + 3.
(a) State the period.
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QUESTION SIXTEEN (4 marks)

The diagram shows a sector OAB of a circle with centre O and radius 8 cm.

B

O 8 cm A
(a) Find the length of the chord AB, given that ZAOB = 2—7T
L i
A= g zeg e E @ e B
S5 S}
.......... Y S o S ok
.................. = M2 BB = S8
......... BB 1092 e SLLR
.............. =83 O 2803
(b) Find the exact area of the minor segment, shaded in the diagram above.
...... A= s80 s Sabsn0
= L5420 yet Log,esmE it
........... =225 %8 2 2282857 () eiter oen of sertor on
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QUESTION SEVENTEEN (3 marks)

Find the equation of the tangent to y = €2* at the point where z = 3

M S 2B = K

—13—
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CANDIDATE NUMBER

Section II

Part B

QUESTION EIGHTEEN (4 marks)

27
The function y = asin(bz) + ¢ has maximum value 6, minimum value —2, and period 3

radians, where a > 0.
(a) Find the values of a, b and c.

(b) Hence, state the number of solutions to the equation
asin(bzr) + ¢ =4, for 0 < x < 27.
b solustons 0
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QUESTION NINETEEN

(3 marks)

Trial Examination August 2026

The point P(0, 5) lies on the curve y = % (sinx + cos :L‘)Q. Another point () lies on the curve

in the domain 0 < x < 7 such that the tangent to the curve at @) is perpendicular to the
tangent at P. Find the coordinates of ().

................................................................ or... QO2x ==Y
(0311'((*(03113=‘\ ............................ X =
.................... 205t == X=
......................... O 3= 0
............................ S
....... J—J{.(Sllﬂgf([ﬁg)
A= G Nt () R

.................. -

............. - 05 2) 0 aver ot of @

—18—
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QUESTION TWENTY (2 marks)

The table shows present value interest factors for an annuity of $1.

Rate(r)
0.0050 0.0055 0.0060 0.0065 0.0070
Period(n)
o8 50.23911 49.54343 48.86109 48.19179 47.53525
59 50.98419 50.26696 49.56370 48.87411 48.19786
60 51.72556 50.98653 50.26213 49.55202 48.85587
61 52.46324 51.70217 50.95639 50.22555 49.50931

Joc 58 munthe
(a) Sophie plans to pay $200 into an investment account at the end of each month, Her

investment will earn 0.55% interest per month. Use the information in the table to
calculate the present value of this annuity.

(b) Daniel borrows $22600 at an interest rate of 7.8% per annum, compounded monthly.
He can afford repayments of at most $450 per month. Using the table, determine the
minimum number of monthly repayments required.

£22000 = $450 % \iieres -f&mr

—19—



Form VI Mathematics Advanced Trial Examination August 2026

QUESTION TWENTY ONE (4 marks)

The table shows the probability distribution of a discrete random variable.

T 5) 10 15 20
P(X = 2) k2 0.27 0.67 0.1k
(a) Find the value of k.
A 023 003 A0
............... a0k -000 =0 @ Sum.of xPoO.....
\QO\LLJ;\O\.C—{;):O ...................................................................
.......................... Solz.”.‘.+.slc..—...%...;..0...................@.....ngnegs....xomards.......
............................ Sl (Qks2)=0
.................................. k =J§t§="—}3@’
QNUYP\L\J\HQ) ..........................................
........................... ). Feval wmece ke vole oo
(b) Find the expected value E(X).
EX)L= 58000 5102029 152063 + 200 X5
................ = 1338 D) )
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QUESTION TWENTY TWO (2 marks)
Prove that

9
(cot 0 — tan 0) = cos?f — sin? 4.

cot? 0 — tan® 4

® ijfexs ’rwf/rds
................ i.......(:0(3.9........S)1ﬁﬂ..................;..................................... s essessesesssessessesessesens
........................ ol O X Sl
05§ g
......................... S\.Mg tosg*hmgme
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QUESTION TWENTY THREE (3 marks)

A survey of pupils at a school found that one-third of the pupils are members of the Chess
Club, one-half are members of the Debating Club, and two-thirds are members of either the
Chess Club or the Debating Club or both.

One pupil from the survey is selected at random. Let C' be the event that the selected pupil
is a member of the Chess Club, and let D be the event that the selected pupil is a member
of the Debating Club.

(a) Find P(C N D).

I 2
= 3+2 2

(¢) Determine whether C' and D are independent. Justify your answer with calculations.
A
...... PCO A PD) 2 EZe b
- L
................................. e
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CANDIDATE NUMBER

Section II

Part C

QUESTION TWENTY FOUR (2 marks)

The table shows the velocity of a cyclist at different times during a ride.

Time, t seconds 0 10 20 30 40
Velocity, v m/s 3.2 4.8 6.1 5.7 4.9

Use the trapezoidal rule with 4 subintervals to estimate the distance travelled by the cyclist
during the first 40 seconds. Give your answer correct to one decimal place.

— 25—
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QUESTION TWENTY FIVE (4 marks)

. . . ™
Consider the geometric series cosz + cos® z + cos® z + cos” x + - - -, where 0 < x < 5

(a) Show that the limiting sum of this series exists.
2
.................. TenlIB20 e
(0§
_ 2
.................... 08 o
0 < 5 < f Qancc>

(b) Hence solve cosx + cos® x + cos® x +cos’ x4 -+ = = for 0 < z < g
Qoo =
......................... l_,_r

............................... oD (2Wa)=0 =
.............................. A= =2 O =
Ue}ﬂ*) ...................... 1= (0)...comecr. Solution.

>
......................................................................................... (.l:f....st.\ow.ed..mhmsrolunwu
.......................................................................................... 0uUte, of olvmain, o wark
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QUESTION TWENTY SIX (5 marks)

A medical substance is injected into a patient’s bloodstream. The amount of the substance
remaining in the bloodstream after ¢ hours is modelled by

A = Ape " where Ay is the initial amount and k is a positive constant.

After 6 hours, the amount of substance remaining is 40% of the initial amount.
5

1
(a) Show that k = 6 In (5)

(b) Find the rate, in terms of Ay, at which the amount of the substance is changing when
the remaining amount is equal to half of its initial amount.

F TSR TR —
S S .@..Dl.ﬁe»emm@....corf.eﬁj .......... ler A=SA.

......... T A S ¥ W ¥ iy

..... e e L e d e
S TR E5 N0 1 e
..................................................................................................... 2.=S ...
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(¢) Find the time taken for the amount of the substance to fall to 12% of its initial amount.
Give your answer to the nfareét hour.
- V)'T)t

............. Pz BaCo
......... LQ &A:QO/& et e

“23—5/\0 .....................................................................................
2 —'Uw(%.)t

_;; O—Aoe .......................................................................................

.................. %-e"’“gt(i)mgwwwds

..................... () 2 0l 2D e

N T \n[..z.—a‘?....?...‘lti.(nf%) .........................................................
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QUESTION TWENTY SEVEN (3 marks)

6
The diagram shows the shaded region bounded by the curve y = %, the line y = —32+6,
x

the line £ = 3 and the z-axis.

.................................... SN SSNSNSOe
Sme&mzjiidn—meaef“mmg\e ..................................




Form VI Mathematics Advanced Trial Examination August 2026

QUESTION TWENTY EIGHT (6 marks)

Naomi takes out a mortgage of $650000 to purchase a home. The mortgage is to be
repaid over 30 years in equal monthly repayments, paid at the end of each month. Interest
is charged at 4.8% per annum, compounded monthly. Let A, be the amount owing on the
mortgage immediately after the nth monthly repayment.

(a) Find a formula for the amount, A,, and calculate Naomi’s monthly repayment, correct

to the nearest cent.

R=64hpo.. N2 BLNEUS. oot

..... = 0 pm = Qe

..... '0004®D€V€\0\>’rke—fqmmlg
Leffb\emﬁvrth(j ....... Y W‘@“‘:LQW\ ....................... Meed .10, have .o, Az, As o Aa
A= 650000 % (Hoood) =m e
Aa.=(65080x L1000 -m ) (906 =

2= 080000 L0 = m CLO0LD. = 10

As. = 650000« (L0G)7 = m (100&) *— m (LD =m .

An = 650000 (1006)" = m (1906 = 1 C008) 2= == = m(lao)' - m
........................................... e

........................................... e e BB
......... =t x (o)~ [ MU VNG i s of 6
Le*AV\='OQQOkL .................................................

3bo
.......... 6.50000.....K.U‘.Uomsbﬁ;.....m..(..li.og.(;..mi.)...:........................‘.......‘......
................................................................ oomp‘b
........................ m..:.66900.0..(;{.‘00.@.3."."..%...(;....l:QW.B.:......
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(b) Instead of making the monthly repayments found in part (a), Naomi decides to make
monthly repayments of $4000 throughout the term of the loan. The interest rate remains
unchanged. Calculate how long it will take her to repay the loan.

(¢) Hence, calculate how much interest Naomi will save over the life of the loan by increasing
her monthly repayments to $4000.

—31-—
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CANDIDATE NUMBER

Section II

Part D

QUESTION TWENTY NINE (3 marks)

Let P be the point (cos 26, v/3sin 20), where 0 < § < 27. The point A has coordinates (1,0).
1
The midpoint of AP lies on the line y = x — 3 Find all possible values of 6.
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QUESTION THIRTY (3 marks)

The diagram below shows the graph of y = f(z), formed by a semicircular arc and five line
segments.

Yy
9 4
14+
f f f f } T
1 2 3 4 51 6 7
14 :
—9 L [ ] ‘

o]

e e T
T B A
......................... - Jiﬁ'SG)WWJVMBfSemI-WQOf
e 0. o SN v aoenof . Arongle...with..
......... . ZSE"’”““&?LA%MWSW

........ .".....%F.jﬁ.(m..d,t.....Jf....;,F.O{%..........@....F!‘?d...tﬁa...val.m.e...re...%f..g..x.da....

|

= T-10 t+ 2x5
=T @ - 38—
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QUESTION THIRTY ONE (3 marks)
(a) Differentiate v/e** — 1 with respect to z.

d dx
(b) The gradient function of a curve is d—y = f—l' The curve passes through the point
T edr

(In3,0). Find the equation of the curve, giving your answer in exact form.
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QUESTION THIRTY TWO (8 marks)
Consider the function f(z) = zlnz — 2z.

(a) State the domain of f(x).

.............. x>0®

........... ()\)=jn9\+1“1—2
................... :‘n:x«-\——z
.................... :lVDl"\®

=R

..... Le*{'m——o

.......... o S e,
............... S
.................. ?.L;.e........................(D..Musx....9:«1.....tke.....j..—.«.mg..e]t....ﬂe..m.\'w@..gmm
..... ]f(e,)—-dne-ze

S sl <A SU PSSR
=-€

T T
......... cf.'.’.(.e)..a.....‘lc‘,....?K).....U.........@....I.f...d\..e.d&...us@l.\%...tke..mbte.,.must..sb\w.fr.ha
min

-—

(e.-e). .Iv. . 0.....m;‘n....er.um‘tﬁ....PeMt

..................................................
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(¢) Find all z-intercepts of the function.

............... 00 m 2 2
.............. )LZD\(\D(:
.....L.i‘.e.}ﬁ(.’v..) ....................... e N

(d) Hence, sketch the graph of y = f(z).

& - T
VZ
-¢

e, e)
©  oveoll swe eJ'L e wive
O Open cirde o 0,0)

SP x’l'vlmrzpf.
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CANDIDATE NUMBER

Section II

Part E

QUESTION THIRTY THREE (4 marks)

Let the concentration of hydrogen ions in a solution be H, measured in mol L.

A scientist prepares a number of solutions whose concentrations of hydrogen ions form a
geometric sequence. Let H, be the concentration of the nth solution. The first solution has
concentration H; = 1072 mol L~ and each subsequent solution has half the concentration
of the previous solution.

(a) Find the concentration of hydrogen ions in the nth solution.

TR T L e 41 M= Lo
B, A S 2 e

............... S [t U IS O R
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(b) The acidity of a solution, A(H), is measured by its pH value, where A(H) = — log,,(H).
Show that the acidity of the nth solution is given by A, =2+ (n — 1)log,, 2.

(c¢) Determine the first solution in the sequence whose acidity exceeds 7.

...... 2‘*(”‘\)[(23\\12:?

S

Y“\‘ ...... \ ﬂwz ........................................................................

............................... e

a:jm. ......................... e fise. seluton. is........

...................................... _Hmmﬂz\%(l&hsolmn)
=

®
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QUESTION THIRTY FOUR (6 marks)
The diagram shows a circle with centre O and radius 6 cm. The circle meets the negative
r-axis at point A.

The point P lies on the circle in the first quadrant, and OP makes an angle 6 radians with
the positive z-axis. The point () is the foot of the perpendicular from P to the z-axis.

Y
P
0
» T
A 6 cm ) Q
(a) Show that the area of triangle APQ is 18sin6(1 + cos ) cm?.

.......................................... ———‘Zx(é)rbws@«)xf;gx\qﬁ

........................................... = 1%g1‘n9((4¢c05@)®
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(b) Use calculus to find the maximum possible area of triangle APQ.

BRI 038D

A 2808 ) N8 = SIS
........... Y o o u L Y et o
N V. o\ s i U T ool U e (A S D
.............. 1 VALY (O Lol IR Y ot o e 010 S I
................ = 2P0 180 =08 O
A T2 NG
O I T V110 T
e 2000 0.0 =1 = Qo Lo .
e (06880 (2080 2.2 0o o
......................................................... C.Qg Gt—lﬁ@&ﬂ=“2‘
Y O (O A0 Y
....................................................... (Nt pasth Je] ﬁ““jg ™
C(/l(’dﬂ ..... 0 :—‘TSL ...........................................................................................
oA T TS S
R = -ah30.40 f\wmxwrwﬁ@em ........ Q..
oMo e = 8T et T
..................................... = lQ*%ﬂ(‘#-’i
.1 e~
I EXT L @ ..............................
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QUESTION THIRTY FIVE (6 marks)

The curve y = 4z — 2% and the z-axis enclose a region.

32
(a) Show thafz the area of the region is 3 square units.

(b) A horizontal line y = 4 — k, where 0 < k < 4, cuts the curve at two points and divides
the region into two equal areas. Find the exact value of k.
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