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Nga whiwhinga: E wha

Paetae Kaiaka Kairangi
Te whakamahi tikanga taurangi i te Te whakamahi tikanga taurangi i te Te whakamahi tikanga taurangi i te
whakaoti rapanga. whakaoti rapanga, ma te whai i te whakaoti rapanga, ma te whai i te
whakaaro a-panga. whakaaro waitara e whanui ana.

Tirohia kia kitea ai 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.

Whakaaturia nga whiriwhiringa KATOA.

Tirohia kia kitea ai kei a koe te Pepa Ture Tatai L2-MATHMF.

Ki te hiahia wahi atu ano koe mo 0 tuhinga, whakamahia nga wharangi kei muri o ténei pukapuka.

Tirohia kia kitea ai e tika ana te raupapa o nga wharangi 2—19, ka mutu, kaore tétahi o aua wharangi i te
takoto kau.

Kaua e tuhi ki tétahi wahi e kitea ai te kauruku whakahangai ( ). Ka poroa taua wahanga ka makahia
ana te pukapuka.

HOATU TE PUKAPUKA NEI KI TE KAIWHAKAHAERE HEI TE MUTUNGA O TE WHAKAMATAUTAU.

© Mana Tohu Matauranga o Aotearoa, 2023. PUmau ana te mana.
Kaore e whakaaetia ana kia taruahia tétahi paku wahanga o ténei pukapuka ki te kore te Mana Tohu Matauranga e matua whakaae.




TE TUMAHI TUATAHI

(a) Whakartinahia ia kianga, kia noho ai nga pii torunga i to tuhinga.

5|4(2n)’

8
n

(@

2
(b) Ka taea te tuhi te wharite 20x 5 22x+6 kia pénei k€ te ahua A + g, ara, he tau topii a 4 me B.

5x° —3x

Whiriwhiria nga uara o 4 me B.
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QUESTION ONE

(a)  Simplify each expression, leaving your answer with positive indices.

5|4(2n)’

8
n

@

20x> —22x+6

5x% —3x

(b)

o B :
can be written in the form 4+ L where 4 and B are integers.

Find the values of 4 and B.
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(¢) Ko te uara, ko ¥, a-tara ($) o tetahi rorohiko ponaho ka puta i te tauira: V=40 + ke **, t >0, ko t
te wa, ara, te maha o nga tau kua hipa mai i te hokonga o te rorohiko ponaho. Ko te utu taketake

o te rorohiko ponaho, ko te $900.

Ka pehea te roa e heke ai te uara o te rorohiko ponaho ki te 50% o tana utu taketake?

(d) He patapa te 2y = 2x + 29 ki te wharite piirua o x*> — 2ky + 32k = 0, ara, ko k t€tahi tau pimau
kaore ona kore.

Whiriwhiria te vara o k, a, whakatauria te wahi e whakawhiti ai te wharite ptrua i te tuaka-y.
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(¢) The value, ¥, in dollars ($), of a laptop can be modelled by V=40 + ke >, t > 0, where t is the
time in years since the laptop was purchased. The original price of the laptop was $900.

How long does it take for the laptop’s value to be reduced to 50% of the original value?

=2x+ 1s a tangent to the quadratic x° — + = 0, where K 1s a non-zero constant.
(d) 2y=2x+29i g he quadratic x> — 2ky + 32k = 0, where k i

Find the value of k and determine where the quadratic crosses the y-axis.
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TE TUMAHI TUARUA

(@) (1) Whiriwhiria te m ména e pénei ana: log,3m + 1) = 4.

(i1)) Whakaotia te wharite e whai ake nei:

3log (64) =6.

(b) Whiriwhiria he kianga md p e ai ki a x ména e pénei ana:

1
(¢)  Whiriwhiria te uara o 6+log, (?j +log, (\/Z)
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QUESTION TWO

(@ () Findmiflog,(3m+1)=4.

(i1))  Solve the following equation:

3log (64) = 6.

(b) Find an expression for p in terms of x if

(¢) Find the value of 6+log, [%} + 1ogb(\/3).
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(d) Ma te whakamahi i te tikanga taurangi, whakaotia ténei: 4" — m

4x

3.
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(d) Using an algebraic method, solve 4" — e =3.
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TE TUMAHI TUATORU

(@) (1) Whakaotia te wharite e whai ake nei:
52+ 13x=6

(i1) Whakariinatia:
3x2 —10x+8
9x>—16

(b) Whiriwhiria te whanuitanga o nga uara o p e kore ai te kauwhata o f(x) =2x> + 8x + p
e whakawhiti 1 te tuaka-x.

X2 +2x+k _x-3
2+7x+10 x+2

Whiriwhiria te uara o £.

(©)

ara, he tau piimau a k.
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QUESTION THREE

(@) (1) Solve the following equation:
5x2+13x=6

(ii)  Simplify:
3x2 —10x+8
9x>—16

(b) Find the range of values of p for which the graph f(x) = 2x> + 8x + p does not cross the x-axis.

X +2x+k _x-3
2 +7x+10 x+2
Work out the value of &.

where £ 1s a constant.

(©
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(d)

E whakaaturia ana i te hoahoa o raro nei te topenga o tétahi
koawa me tétahi poti whaiti e manu ana i te kdawa.

Ka manu ranei te poti whaiti 1 ténei kdawa?

12

E 2.5m te whanui o te karewa o te wai (i waenga i a
A me B).

E 3 m te hohonu o te kdawa, i te piwahi hohonu
katoa o C.

Ka taea te whakatauira te topenga o te kdawa hei Te matapuna: www.pxfirel.com/en/free-photo-
_ _ _ xerdj
anau pirua, ara, ko ACB.

Ka taea te whakatauira te topenga o t&tahi poti whaiti
i te kdawa hei tapawha roa, e 2.2 m tona whanui.

Me 1 m te tau o te poti whaiti ki raro 1 te wai e manu ai.

D R
W
B
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(d) The diagram below shows the cross-section of a canal and
narrowboat floating in the canal.

. The surface of the water (between points A and B)
measures 2.5 m across.

. The canal is 3 m deep, at the deepest point C.

. The cross-section of the canal can be modelled as a
quadratic curve ACB.

. The cross-section of a narrowboat on the canal can be
modelled as a rectangle with a width of 2.2 m.

. The narrowboat must maintain a constant depth below
the water of 1 m in order to float.

Will the narrowboat be able to float in this canal?

R R
W
B
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(e)

14

Kua hoahoatia tétahi pouaka tuwhera (ara, kua whai pttake,
engari kaore he taupoki) e ngita ai te 6 o tétahi kanara rango. Ko
te horahanga mata o nga mata e rima o te pouaka e rite ana ki te
tapeke o te horahanga mata o te kanara.

Tuhia he kianga mo te teitei, mo 4, e ai ki te putoro, ki a », me m.

(Te horahanga mata o tétahi rango = 2w + 2mrh.)

Te Pangarau me te Tauanga 91261M , 2023
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(e)

15

An open box (i.e. with a base but no lid) has been designed
to tightly fit a cylindrical candle. The surface area of the five

surfaces of the box is equal to the total surface area of the candle.

Write an expression for the height, 4, in terms of the radius, r,
and 7.

(Surface area of a cylinder = 2mr? + 27rh.)

Mathematics and Statistics 91261M , 2023
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He wharangi ano ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI
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17

Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER
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He wharangi ano ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER
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Level 2 Mathematics and Statistics 2023
91261M Apply algebraic methods in solving problems
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problems.

Apply algebraic methods in solving Apply algebraic methods, using

relational thinking, in solving problems.

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