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whakaoti rapanga. te whakaaro whaipanga hei whakaoti whakaaro waitara hohonu hei whakaoti
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Tirohia ména e rite ana te Tau Akonga a-Motu (NSN) kei runga i to puka whakauru ki te tau kei runga i
ténei wharangi.

Me whakamatau koe i nga timahi KATOA kei roto i ténei pukapuka.
Tirohia ména kei a koe te Puka Tikanga Tatai L2-MATHMF.
Whakaaturia nga mahinga KATOA.

Meéna ka hiahia wharangi atu and koe mo 0 tuhinga, whakamahia te (nga) wharangi watea kei muri o
ténei pukapuka, ka ata tohu ai i te tau tumabhi.

Me matua whakaatu e koe te whakamahi tuanaki i 6 tuhinga mo nga timahi katoa i ténei pepa.

Tirohia ména e tika ana te raupapatanga o ngad wharangi 2—27 kei roto i ténei pukapuka, ka mutu, kaore
tetahi o aua wharangi i te takoto kau.

ME HOATU RAWA KOE | TENEI PUKAPUKA KI TE KAIWHAKAHAERE A TE MUTUNGA O TE
WHAKAMATAUTAU.

TAPEKE

MA TE KAIMAKA ANAKE
© Mana Tohu Matauranga o Aotearoa, 2018. Pimau te mana.

Kia kaua rawa he wahi o ténei tuhinga e whakahuatia ki te kore te whakaaetanga tuatahi a te Mana Tohu Matauranga o Aotearoa.



TUMAHI TUATAHI MA TE

KAIMAKA
ANAKE

(a) Ka tohua he panga fma te f(x) = x> — 6x + 2.

Whiriwhiria te ronaki o te kauwhata o te panga kei te piiwahi x = 4.

(b) Kei te whakaroha te horahanga o t€tahi tapawha hangai kia toru whakareanga ake te roa i te
whanui i nga wa katoa.

Whiriwhiria te papatanga o te huri o te horahanga o te tapawha hangai e ai ki te whanui ina ko
te horahanga o te tapawha hangai he 75 cm?.
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QU ESTION ONE ASSESSOR’S

USE ONLY

(a) A function fis given by f(x) = x> — 6x + 2.

Find the gradient of the graph of the function at the point where x = 4.

(b)  Arectangle is expanding in area so that at all times its length is three times its width.

Find the rate of change of the area of the rectangle with respect to its width when the area of
the rectangle is 75 cm?.

Mathematics and Statistics 91262, 2018
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(c) Ko te paronaki o tétahi panga f'ko te f'(x) = -3x> + 12x. =
ANAKE

Ko te kauwhata o te panga he mokito paetata i te ptiwahi (0,5).

Whakamahia te tuanaki hei whiriwhiri i te uara o te morahi paetata o te panga.

(d) Whakamahia te tuanaki hei whiriwhiri i nga vara o x e nui haere ake te kauwhata o te panga

fx)= %x3 +%x2 —-5x—-18,

Te Pangarau me te Tauanga 91262M, 2018



5

(¢) The derivative of a function fis given by f'(x) = -3x> + 12x. ASSESSOR'S

USE ONLY

The graph of the function has a local minimum at the point (0,5).

Use calculus to find the value of the local maximum of the function.

(d) Use calculus to find the values of x for which the graph of the function

2 .. .
f(x)= §x3 + %x2 — 5x —18 is increasing.

Mathematics and Statistics 91262, 2018
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(e) He 10 cm ma te 8 cm te inenga o te tapawha hangai ABCD. Ka taea te tapawha whakarara MA TE

KAIMAKA

EFGH te tatuhi i roto i te tapawha hangai, e ai ki te hoahoa i raro. f

Me ki ko te tawhiti mai 1 ia kokonga o te tapawha hangai ki te akitu whai ake o te tapawha
whakarara, 1 te ahunga whakatekaraka, he x cm.

Ara, AE=BF=CG=DH=x.

X cm

A E B
A
xcm |
H !

F 8 cm

X cm |
v

D G Yem C

- - - I0cm -------------------- >

Whakamahia te tuanaki hei whiriwhiri i te horahanga iti rawa ka taea mo te tapawha
whakarara.

Parahautia he mokito to whakautu.

Te Pangarau me te Tauanga 91262M, 2018
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(e) Arectangle ABCD measures 10 cm by 8 cm. A parallelogram EFGH can be drawn inside the
rectangle, as shown in the diagram below.

Suppose that the distance from each corner of the rectangle to the next vertex of the
parallelogram, in a clockwise direction, is x cm.

That is, AE=BF =CG=DH =x.

X cm

A E B
A
xcm |
H !

F 8 cm

X cm |
v

D G Yem C

- - - I0cm -------------------- >

Use calculus to find the smallest possible area that the parallelogram can have.

Justify that your answer is a minimum.

Mathematics and Statistics 91262, 2018
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TUMAHI TUARUA

(a) E whakaatuhia ana te kauwhata o te panga y = f(x) ki nga tuaka i raro nei.

Jx)

.\
Ay
=

Tatuhia te kauwhata o te panga ronaki y = f'(x) ki nga tuaka o raro.

He orite te awhata o nga huinga tuaka e rua.

S )

a
Ay
=

Ki te hiahia koe ki te
tuhi andé i ténei mahinga,
whakamahia nga tukutuku
i te wharangi 22.

Te Pangarau me te Tauanga 91262M, 2018

MA TE
KAIMAKA
ANAKE



QU ESTION TWO ASSESSOR’S

USE ONLY

(a) The graph of a function y = f(x) is shown on the axes below.

J(x)

Ay
=

Sketch the graph of the gradient function y = f'(x) on the axes below.

Both sets of axes have the same scale.

S )

a
Ay
=

If you need to
redo this question
part, use the grids

on page 23.

Mathematics and Statistics 91262, 2018



(b)

(c)

10

Ka whakawhanatia t&tahi takirirangi ki te takiwa, a, ko te # hekona mai i1 te whakarewatanga,
te teitei, 4 mita, i runga ake i te papa ko te

h(t) =39.2¢t — 4.9¢%.

He aha te teitei morahi ka eke te takirirangi?

Kei te whakahaere a Adam i tana matatopa. E torotika ana te rere, a, i te # hekona i muri i te
hipanga i tetahi rakau ko te whakaterenga a m s, ko te

a(f) =6 — 12t.

E rua hekona i muri i te hipanga o te matatopa i te rakau, he 20 m s™! te tere.

E hia te tawhiti o te matatopa mai i te rakau i te ekenga o te tere ki te 20 m s7! ?

Te Pangarau me te Tauanga 91262M, 2018

MA TE
KAIMAKA
ANAKE
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(b) A skyrocket is projected into the air so that ¢ seconds after it is launched, its height, /# metres, T
above the ground is given by

h(t) =39.2¢t — 4.9£%.

What is the maximum height that the skyrocket will reach?

(c) Adam is operating his drone. It is moving in a straight line and ¢ seconds after passing a tree
its acceleration, @ m s , is given by

a(f) =6 — 12t.

Two seconds after the drone passed the tree, its velocity was 20 m s~'.

How far was the drone from the tree when its velocity was 20 m s ?

Mathematics and Statistics 91262, 2018
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(d) E whakaatu ana te hoahoa o raro i te kauwhata o te panga ronaki y = f”(x) mo te panga JATE
y :f(x)' ANAKE
S )
10T
5 —
X
~10<
Ka hipa te kauwhata o te panga y = f(x) i te (0,3).
Ki nga tuaka o raro, tatuhia te kauwhata o te panga f.
He orite te awhata o nga huinga tuaka e rua.
Jx)
107
5 —
© X
5+
10
Ki te hiahia koe ki te
tuhi andé i ténei mahinga,
whakamahia nga tukutuku
i te wharangi 24.

Te Pangarau me te Tauanga 91262M, 2018



(d)
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The diagram below shows the graph of the gradient function y = f"(x) of a function y = f(x).

S(x)

107

The graph of the function y = f(x) passes through (0,3).

On the axes below sketch the graph of the function f.

Both sets of axes have the same scale.

=10+

Mathematics and Statistics 91262, 2018

If you need to
redo this question
part, use the grids

on page 25.
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USE ONLY
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— - . - - _ .3 2 . _ _
(e) He puwahi huringa to te kauwhata o te panga y =x° —6x* +kx—51ix=3. =
ANAKE

Whakamahia nga tikanga tuanaki hei whiriwhiri i nga taunga o nga ptiwahi huringa e rua.

Whakatauhia te ahua o ia puwahi huringa me te parahau i to tuhinga.

Te Pangarau me te Tauanga 91262M, 2018
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(e) The graph of the function y = x* — 6x? + kx — 5 has a turning point at x = 3. ASSESSOR'S

USE ONLY

Use calculus methods to find the coordinates of both turning points.

Determine the nature of each turning point, justifying your answer.

Mathematics and Statistics 91262, 2018
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TUMAHI TUATORU MA TE

KAIMAKA
ANAKE

. ) d
(a) Ko te panga ronaki o t€tahi anau, ko te ay =-5x" +6.

Ka hipa te anau i te puwahi (1,7).

Whiriwhiria te wharite mo y.

(b) MeKki, i te timatanga o tétahi ra, 1000 nga tangata i te tauhokohoko i tétahi makete, a, ite # ra
mai 1 te timatanga o taua ra, ka taea te maha o nga kaihokohoko N, te whakatauira ma te

N(£) =1000 + 400z + 1002,

E hia nga ra e eke ai te papatanga o te panoni o te maha o nga kaihokohoko ki te 14400
1tera?

Te Pangarau me te Tauanga 91262M, 2018
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QUESTION THREE

(a)

(b)

. . . d
The gradient function of a curve is given by ay =-5x" +6.

The curve passes through (1,7).

Find the equation for y.

Suppose that, at the start of a particular day, 1000 people were trading in a market, and that ¢
days after the start of that day, the number of traders, N, can be modelled by

N(£) =1000 + 400z + 1002,

How many days will it take for the rate of change of the number of traders to be 14400 per
day?

Mathematics and Statistics 91262, 2018

ASSESSOR’S
USE ONLY
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Kei te hokona e tétahi kura ana tikiti mo tana whakaari.

Ko nga moni whiwhi, $R, mai i te hoko tikiti o te $p mo ia tikiti, ka taea te whakatauira ma te
panga

R(p)=40p (29 - 2p)

Whakamabhia te tuanaki hei whiriwhiri i te moni whiwhi morahi ka taea (ma te whakamabhi i
tenei tauira).

Te Pangarau me te Tauanga 91262M, 2018

MA TE
KAIMAKA
ANAKE
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(c) Aschool is selling tickets for its drama production. AssEssoR's

The revenue, $R, from selling tickets for a price of $p each, can be modelled by the function
R(p)=40p (29 — 2p)

Use calculus to find the maximum possible revenue (using this model).

Mathematics and Statistics 91262, 2018
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. 1
(d) He patapa ki te kauwhata o te panga y = —§x3 +kx+4 g
ANAKE

1 tetahi puwahi P, he —7 te ronaki, a, ka haukoti and i1 te kauwhata i (—6,64).

Whakamahia te tuanaki hei whiriwhiri i nga taunga o te piiwahi P.

Te Pangarau me te Tauanga 91262M, 2018
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1
(d) A tangent to the graph of the function y =— §x3 +kx+4 ASSESSOR'S

USE ONLY

at a certain point P, has gradient of —7 and intersects the graph again at (—6,64).

Use calculus to find the co-ordinates of the point P.

Mathematics and Statistics 91262, 2018
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NGA TUKUTUKU TAPIRI

Ki te hiahia koe ki te tatuhi and i td urupare ki te Timahi Tuarua (a), whakamahia te tukutuku
i raro nei. Kia marama te tohu ko t€hea te tuhinga ka hiahia koe kia makahia.

TUMAHI TUARUA

(a) E whakaatuhia ana te kauwhata o te panga y = f(x) ki nga tuaka i raro nei.

J(x)

Tatuhia te kauwhata o te panga ronaki y = f"(x) ki nga tuaka o raro.

He orite te awhata o nga huinga tuaka e rua.

S(x)

Te Pangarau me te Tauanga 91262M, 2018
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SPARE GRIDS

If you need to redo Question Two (a), use the grid below. Make sure it is clear which answer
you want marked.

QUESTION TWO

(a) The graph of a function y = f(x) is shown on the axes below.

S(x)

Sketch the graph of the gradient function y = f'(x) on the axes below.

Both sets of axes have the same scale.

S(x)

Mathematics and Statistics 91262, 2018

ASSESSOR’S
USE ONLY
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Ki te hiahia koe ki te tatuhi and i td urupare ki te Timahi Tuarua (d), whakamahia te tukutuku
i raro nei. Kia marama te tohu ko t€hea te tuhinga ka hiahia koe kia makahia.

TUMAHI TUARUA

(d) E whakaatu ana te hoahoa o raro i te kauwhata o te panga ronaki y = f”(x) mo te panga

y=f).

~10~

Ka hipa te kauwhata o te panga y = f(x) i te (0,3).

Ki nga tuaka o raro, tatuhia te kauwhata o te panga f.

He orite te awhata o nga huinga tuaka e rua.

)
104

Te Pangarau me te Tauanga 91262M, 2018

MA TE
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ANAKE
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If you need to redo Question Two (d), use the grid below. Make sure it is clear which answer
you want marked.

QUESTION TWO

(d) The diagram below shows the graph of the gradient function y = f'(x) of a function y = f(x).

f(x)
10+

~10+

The graph of the function y = f(x) passes through (0,3).

On the axes below sketch the graph of the function f.

Both sets of axes have the same scale.

Mathematics and Statistics 91262, 2018
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USE ONLY
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He wharangi ano ki te hiahiatia. MA TE

KAIMAKA

TAU TOMAHI Tuhia te (nga) tau timahi ména e tika ana. ANAKE

Te Pangarau me te Tauanga 91262M, 2018
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Extra paper if required. ASSESSOR'S

H = . . USE ONLY
QUESTION Write the question number(s) if applicable.
NUMBER

Mathematics and Statistics 91262, 2018
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English translation of the wording on the front cover
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91262 Apply calculus methods in solving problems
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Credits: Five

Achievement

Achievement with Merit

Achievement with Excellence

Apply calculus methods in solving
problems.

Apply calculus methods, using relational
thinking, in solving problems.

Apply calculus methods, using extended
abstract thinking, in solving problems.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the

top of this page.

You should attempt ALL the questions in this booklet.

Make sure that you have Formulae Sheet L2-MATHF.

Show ALL working.

If you need more space for any answer, use the page(s) provided at the back of this booklet and clearly

number the question.

You must show the use of calculus in answering all questions in this paper.

Check that this booklet has pages 2—28 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.




