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TE TUMAHI TUATAHI

(a) Whiriwhiriate || 3x+2+ ! dx.
3x+2

(b) E taea nei te tere o tétahi mea te hoahoa ki te wharite v(¢) = sec’,
ara, ko te v te tere o te mea hei km hr!, a, ko te ¢ te wa a-haora mai i te timatanga o te inenga o te
wa.

I te ttmatanga, i 3 km te tawhiti o te mea i t€tahi piiwahi P.

e e .. . . 1T = - y/4
Whiriwhiria te tawhiti o t€nei mea i te piwahi P @ muri i nga haora 1

Me whakamahi rawa koe i te tuanaki, me whakaatu hoki i nga otinga o te mahi pawhaitua me
whai e oti ai te rapanga.

Te Tuanaki 91579M, 2023



QUESTION ONE

(@) Find || 3x+2+ ! dx.
3x+2

(b) An object’s velocity can be modelled by the equation v (¢) = sec?,
where v is the velocity of the object in km hr!, and 7 is the time in hours from the start of timing.

Initially the object was 3 km from a point P.

Find the distance of this object from the point P after ? hours.

You must use calculus and show the results of any integration needed to solve the problem.

Calculus 91579M, 2023



(c) E whakaaturia ana i te kauwhata kei raro iho nei nga panga y = \/; me te 8y = x°.

€ > X

A

Whiriwhiria te horahanga o te wahi kua kaurukutia.

Me whakamahi rawa koe i te tuanaki, me whakaatu hoki i nga otinga o te mahi pawhaitua me
whai e oti ai te rapanga.

(d) Whakaarohia te wharite paronaki % = y(2x — 3x2) .

Mehemea ko te y = 1 i te wa ko te x = 2, whiriwhiria te/nga uara o te y i te wa ko te x = 1.

Me whakamahi rawa koe i te tuanaki, me whakaatu hoki i nga otinga o te mahi pawhaitua me
whai e oti ai te rapanga.

Te Tuanaki 91579M, 2023



(c) The graph below shows the functions y = \/; and 8y = x°.

Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.

(d) Consider the differential equation % = y(2x — 3x2) .

Given that y = 1 when x = 2, find the value(s) of y when x = 1.

You must use calculus and show the results of any integration needed to solve the problem.

Calculus 91579M, 2023



(e)
2 _
y =10—x

6

E rohea ana e nga kauwhata e toru nei te wahi kua kaurukutia i te hoahoa kei raro iho nei:

Yy
y=3x
—_—
=10—x
=—sin x
Y 10
/

Whiriwhiria te horahanga o te wahi kua kaurukutia.

Me whakamahi rawa koe i te tuanaki, me whakaatu hoki i nga otinga o te mahi pawhaitua me
whai e oti ai te rapanga.

Te Tuanaki 91579M, 2023
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He wahi andé mo to tuhinga ki
ténei tdmahi i te wharangi 8.

)




(e) The shaded region in the diagram below is bounded by the three graphs:

y2=10—x
y=3x
=—sin X
Y 10
Y
y=3x
————
y?=10—x
< > X
=—sin x
= 10
/

Find the area of the shaded region.

You must use calculus and show the results of any integration needed to solve the problem.

There is more space for
your answer to this question
on the following page.

Calculus 91579M, 2023
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TE TUMAHI TUARUA

(a) Whiriwhiria te [4e**" dx.

d _1
(b) Whakaotia te wharite paronaki Ey = (4x + 1) .- mé&na ko te x=0 , mehemea ko te x = 6, i te wa ko te
y="1.23.

Me whakamahi rawa koe i te tuanaki, me whakaatu hoki i nga otinga o te mahi pawhaitua me
whai e oti ai te rapanga.

Te Tuanaki 91579M, 2023
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QUESTION TWO

(a) Find [4e*"dx.

1
(b)  Solve the differential equation % = (4x + 1) >, where x >0, given that when x =6, y =7.5.

You must use calculus and show the results of any integration needed to solve the problem.

Calculus 91579M, 2023
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k
(c)  Whiriwhiria te uara o te k&, mehemea ko te j (gx — i}dx =3k.
2\ 44—

(d) Whiriwhiria teJ €os2x +sin2x
cos2x —sin2x

Te Tuanaki 91579M, 2023
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k
(c) Find the value of &, given that bx = 3]dx =3k.
,\2x=3

(d) Find J‘cos2x+sin2x

cos2x—sin2x

Calculus 91579M, 2023



(e)

14

Kei tetahi wheketere keke tetahi puoto tiakarete weé ka whakamahia i te tununga o nga keke
tiakarete.

Ka papua atu te tiakarete w€ 1 te puoto e riterite ai te papatanga o te whiti o te tiakarete wé e toe
ana 1 te puoto ki te piirua o te rorahi o te tiakarete wé e toe ana.

A muri i tétahi haora kotahi i tetahi rangi, ko te rorahi o te tiakarete e toe ana ko te p rita, a, he
tau pumau torunga te p.

- e 1 - _ .4 . .
A muri i tétahi haora and, ko €tahi 3 p rita noa o te tiakarete e toe ana i te puoto.

Tuhia mai he wharite paronaki e whakatauira ana i t€nei tiahua, ka whakaotihia ai hei tatai i te
nui o te tiakarete we i te puoto i te ttmatanga o te ra, ma te whakaatu i to whakautu e ai ki te p.

He wahi ané mé to tuhinga ki
ténei tamahi i te wharangi 16.

Te Tuanaki 91579M, 2023



(e)

15

A cake factory has a container of liquid chocolate that is used in the manufacture of chocolate
cakes.

The liquid chocolate is pumped out of the container so that the rate of change of the volume of
liquid chocolate remaining in the container is proportional to the square of the volume of liquid
chocolate remaining.

After one hour of use on a particular day, the volume of chocolate remaining is p litres, where p
is a positive constant.

4 . .
After a further one hour, there are only 3 p litres of chocolate remaining in the container.

Write a differential equation that models this situation, and solve it to calculate how much liquid
chocolate was in the container at the start of the day, giving your answer in terms of p.

There is more space for
your answer to this question
on the following page.

Calculus 91579M, 2023



16

Te Tuanaki 91579M, 2023

IAVA EITUH) i Té
:uA [ TUHH 7-.5 v

TUHH TE AR
I rE Wik "N} K
H\'.NE‘ KAuAt 1’L
| . uE\ \mu

3
PUAE THp 7
B TUHI L iy A
ewgnie) ¥
s T
‘KAUA E-TUHI ETE'
AUA E Tqu 1 rg \Z
. E TUHI 1.7 Wil
'Hl I Ty NE
WH NE! KAV
i KAURETU
i
METUHI 75 \am
/“'.ﬂ' 3 _;vp.é\ NEL
duar REF KAUA
;_\ KA'UA' E Tu;” }
AUAE £ T!JHr ! ;E v
ETU e g
01 Th WA E!
rEwai N KA
nE\ \QWB E TQ

JAANE D KAUA .

EWAH \\S‘E‘ i«
UHJ ITE wpm\ N
TE wa g <A

e -\(p:UA ETU
'E\ KAUAE TUHI,

AUr

Fbieui
'HH' I T'E Ve NE!
0 T wkH\ NEl KA
A ER RAUAG
2N KAU/.\ = TUHI ,
[T NE X
N KAUAETU
1 g
g KA

‘E\_ " KAUA E'Tqm

178 yar g 2K
A1 7 Wy \'EE‘?
i,
i
ETURI I TE AN
HIETE ARNE
pusga e
ETURI [ TE' WA

SONE TR e,
VAVAETOhy

IRERRES
_TF UK Te o
{THHITTE A
11 fe ypin REF X
r;a.-\\ NEL Q0 !‘ O'T
WHI) TE WAk
E e
FTUHL e dyan 8
{13 el !
/AHLNE‘ WAE
H\-_Na\ ‘KA\JA T.‘
AE L
SAETUH I TE Wi
WAUAE TUR o7

PAETUHI Feiys
(T e g

RECIE
i 81 1

;TUHH 17E sz\‘
n ra VA o

NE‘ KAUA ETOH

Ewhane W
g KAOAET
HITE v
e KAUAE FUF
I TE WA NE
.A'«AﬁA.'E TUH) 17
DAE TURL ety
bkl 7 WAE“":
11 wm et
V'AH\NE AE

Uy l'rE WAH\T
E pyAr ES KAV




rriishRER OO
5 ARER boNgT
AREA Do NOT.
DONOT v'vR,T_E

. WR"’E ‘lN ‘IHIS

a.,N'.MS AREA '
s KREA

REA DO NOT
T
ETE g
u' Tl:uSJ\RE o
s 191 100

ZpRER BONAT

t BONOT WR’J
‘NOT W‘?xre e
‘77'5 IN-TH‘S ARE/
TR i
S AREA BONOT
A /DO NOTWRy

NOT WA - -
NOTWRITE
¥TE N Tiis MRE
s AREA e

o ko
e, 00 80T
en DO NOTWRy,
ONOT WRITE,

WRiTE £ N THISA
B IN TH\S ARFJ\
o NOT WR/TE
A~DO NOT- wn,
.E ST
JONQT WRiTa),
WRITE INTHIS A
& IN TENSIARER
JAREA DO LOT
2 sy
DO NOT VIR
O iy i
TEIN THis AREA
BONAT WRirg,
YRITE s
DINOTWRI7g
O R

E N s adER
5A DQ WD'I'Wk/

xeh B0 NO.T WF
BO-NOT WRYTE )
)T WR’ fE N THIS
RE" BO-NGT WF
» NDT'Wk,Tf P
ge:* 00 NOT w
PINSTWRE,
7 WRITE I i
RITE s
aRER, 0O K0T

s eEh 0

< ik QONTT
L ob ot v
soh iy,

T WRITE NS

NOT o
Noj "!Rl:rE,N T
REP‘ no NO.T ws

O-NOT vw;,ré

YORITe i)
'\_NR’ 7"&: II:)_ T‘ﬂIS-"AF
S ARER boNeT
i ARERLDE

DINDTWEE
o iger,*
RITE Iy rhig nSE
0D NOt Wrize

iy IR THISY

RITE 1y reusinrs
e i s AREN
<k BONIT i

N-'TH\sARéA
.“sARE'\.D. .
REA PONOTW
DO NDTWRITe
T WRire, s
'IWRHEIN THis
ek B0 o,
3NOTwn,ré Y
2 DO'NAT Wi

n

17

Calculus 91579M, 2023



18

TE TUMAHI TUATORU

(a) E hiahia ana tetahi kaihoahoa mara ki te whiriwhiri i t€tahi awhiwhitanga o te horahanga o tetahi
wahanga o tetahi mara, kua kaurukutia ki raro iho nei.

E whakaaturia ana i te hoahoa kei raro iho nei €tahi o ana inenga.

KAORE i tuhia
a-awhatatia
te hoahoa

N

10 mita

B\

13 mita

N

16 mita

N

15 mita

"N

14 mita

e 3 mita e 3 mita e 3 mita e 3 mita

te ara

Ma te whakamabhi i €nei inenga, me te Ture a Simpson, whiriwhiria tétahi awhiwhitanga o te
horahanga o te wahanga mara nei.

(b) Whiriwhiria te

Te Tuanaki 91579M, 2023
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QUESTION THREE

(a) A garden designer wants to find an approximation of the area of a section of a garden, shaded
below.

They take some measurements and these are shown in the diagram.

Diagram is
NOT to scale

V\

1
1
1
:
1
' 10 metres
1
1
1
1
1

V\

13 metres

V\

16 metres

V\

15 metres

N

14 metres

3 metres 3 metres 3 metres 3 metres

path

Using these measurements, and Simpson’s Rule, find an approximation of the area of the garden
section.

(b) Find

Calculus 91579M, 2023
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(c) E whakaaturia ana i te kauwhata kei raro iho nei te panga y = 5 sin (3x) sin (x).

Whiriwhiria te horahanga o te wahi kua kaurukutia.

Me whakamahi rawa koe i te tuanaki, me whakaatu hoki i nga otinga o te mahi pawhaitua me
whai e oti ai te rapanga.

Te Tuanaki 91579M, 2023
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(c) The graph below shows the function y = 5sin(3x)sin (x).

v >X
z\
3

Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.

Calculus 91579M, 2023
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2t
(d) Ka taea te whakaterenga o te€tahi mea te hoahoa ki te wharite a = —
4e” -3
ara, ko te t> 0, a, ko te a te whakaterenga o te mea hei m s, a,
ko ¢ te wa, a-heékona, mai i te timatanga o te inenga o te wa.
I te = 0 hékona, ko te 5 m s!'te tere o te mea.

Whiriwhiria te tere o te mea i te wa ko ¢ = 4 hékona.

Te Tuanaki 91579M, 2023
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e2t

(d) An object’s acceleration can be modelled by the equation a = TS
e f—

where t > 0 and a is the acceleration of the object in m s
and ¢ is the time, in seconds, from the start of timing.

At t = 0 seconds, the object had a velocity of 5m s™.

Find the object’s velocity when ¢ = 4 seconds.

Calculus 91579M, 2023



(e)

24

Whakaarohia te wharite paronaki o te (l—xz)(1+ y)jx—y + (1 —x)(l— yz) =0.

Mehemea ko te y = 0 i te wa ko te x = 2, whiriwhiria te/nga vara o te y i te wa ko te x = 6.

Me whakamahi rawa koe i te tuanaki, me whakaatu hoki i nga otinga o te mahi pawhaitua me
whai e oti ai te rapanga.

Te Tuanaki 91579M, 2023
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(e) Consider the differential equation (1 —x? )(1 + y)% + (1 — x)(l - yz) =0.

Given that y = 0 when x = 2, find the value(s) of y when x = 6.

You must use calculus and show the results of any integration needed to solve the problem.

Calculus 91579M, 2023
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He wharangi ano ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI

Te Tuanaki 91579M, 2023
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER

Calculus 91579M, 2023
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Achievement
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Achievement with Excellence

problems.

Apply integration methods in solving Apply integration methods, using

relational thinking, in solving problems.

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