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TE TUMAHI TUATAHI

() Whiriwhiria te [6sec(3x)tan(3x) dx.

d 2
(b) Whakaotihia te wharite paronaki o te ay =3/x+ T , mehemea ko te y = 101 te wa ko te x = 4.
X

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, 2025




QUESTION ONE

(a) Find /6 sec(3x)tan(3x)dx.

d 2
(b) Solve the differential equation ay =3y/x+ T , given that y = 10 when x = 4.
X

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

Calculus 91579M, 2025
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6k

2 k
Ko te (a——z)dx=3,é,k0te / 6x dx = a, ka mutu, he pimau te @ me te .
1 X 1

Whakatauria te/nga momo uara o k e tika ana.

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, 2025
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6k

2 k
(c) Itis given that (a — —2> dx = 3 and / 6x dx = a, where a and k are constants.
1 X 1

Determine the possible value(s) of k.

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

Calculus 91579M, 2025
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(d) E whakaatuhia ana i te kauwhata i raro nei t€tahi wahanga o te kauwhata o te panga o te
v =4sin(5x) cos (3x).
¥

~

KAORE i tuhia
a-awhatatia
te hoahoa

y =4 sin(5x) cos(3x)

NE!

Whiriwhiria te horahanga o te wahi kua kaurukutia i raro i te kopiko i waenga i te

T
x=0mete 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, 2025




(d) The graph below shows part of the graph of the function y = 4 sin (5x) cos (3x).
y

~

Diagram is
NOT to scale

y =4 sin(5x) cos(3x)

NE!

Find the shaded area under the curve between x = 0 and x = %

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

Calculus 91579M, 2025



(e)

8
. L dy
Whakaarohia te wharite paronaki o te y —xy — (1 + x)a = 0.

Mehemea ko te y = 3 i te wa ko te x = 0, whiriwhiria te/nga uara o te y i te wa ko te x = 2.

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, 2025
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. ) . . dy
(e) Consider the differential equation y —xy — (1 + x)a = 0.

Given that y = 3 when x = 0, find the value(s) of y when x = 2.

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

Calculus 91579M, 2025
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TE TUMAHI TUARUA

10
(a) Whiriwhiriate | (2x+1)°

d
(b) Ko te papatanga o te whiti o t€tahi panga, o te p, e tohua ana ki te dili = 5cos(41).

. . TT
Whiriwhiria te panga, mehemeakote p = 8itewakote 1 = EYR

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, 2025
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QUESTION TWO

10
(@ Find | (2x+1)°

: : . d
(b) The rate of change of a particular function, p, is given by d—lj = Scos(41).

Find the function, given that p = 8 when t = 2—“4

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

Calculus 91579M, 2025
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k
1
¢) Whiriwhiria te uara o te pimau o k, mehemeakote | ————dx=1.
(©) whiria te u plimau L et 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, 2025
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k
1
Find the value of th: tant k, given that | ———=dx= 1.
(c) ind the value of the constant &, given aL P

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

Calculus 91579M, 2025



(d)

14

Ka taea te whakaterenga o t&tahi korakora te whakatauira ki te wharite o te a(f) = 2.4¢%3 — 1,
ara, ko te a(f) te whakaterenga o te korakora, hei m s

a, ko te ¢ te wa a-hékona mai i te timatanga o te inenga o te wa.

I te ttimatanga, i te pawahi ptimau o P, ko te 6 m s! te tere whaiahu o te korakora.

E pehea ana te tawhiti o te korakora i te puwahi o P e 3 hékona i muri i te timatanga o te inenga o
te wa?

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, 2025
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(d) A particle’s acceleration can be modelled by the equation a(f) = 2.4¢ %3 — 1,
where a(?) is the acceleration of the particle, in m s
and ¢ is the time, in seconds, from the start of timing.

Initially, at a fixed point P, the particle had a velocity of 6 m s™'.

How far from the point P is the particle 3 seconds after timing started?

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

Calculus 91579M, 2025
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(e) E whakaatuhia ana i te kauwhata i raro nei te panga o te y = sin’x cos’x.

KAORE i tuhia
a-awhatatia
te hoahoa

y=sin’xcos’x

Whiriwhiria te horahanga o te wahi kua kaurukutia i raro i te kopiko i waenga i te
T
x=0mete X = PR

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, 2025
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(¢) The graph below shows the function y = sin’x cos’x.

Diagram is
NOT to scale

y=sin’xcos’x

Find the shaded area under the curve between the values of x = 0 and x = %

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

Calculus 91579M, 2025
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TE TUMAHI TUATORU

(a) E whakaatuhia ana i te hoahoa i raro nei te motuhanga o tétahi rua kua keria i te whenua.

Kua inea te hohonu o te rua 1 ia 5 mita mai 1 t€tahi pito o te rua ki téra atu pito.

KAORE i tuhia He mi )
a-awhatatia e mita ngd
te hoahoa roanga katoa

+—5—P¢—5—r¢—5—P¢—5—>

Ma te whakamahi i te ture taparara, whiriwhiria tétahi whakataunga tata mo te horahanga o te
motuhanga o te rua.

k

(b)  Whiriwhiria te / dx, ma te whakaatu i1 to otinga e whai wahi ai te £, otira, he piimau te

k,a, kote k> 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, 2025
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QUESTION THREE

(a) The diagram below shows the cross-section of a hole dug in the ground.

The depth of the hole is measured every 5 metres across the top of the hole.

Diagram is All lengths are
NOT to scale in metres

55— e 55— e 55— e 5—»

|

Using the trapezium rule, find an estimate for the area of the cross-section of the hole.

k
(b) Find / 2x10 1 dx, giving your answer in terms of k, where £ is a constant and £ > 1.
: _

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

3

Calculus 91579M, 2025
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20

dy v4y+1

Whakaarohia te wharite paronaki o te — = ———.
dx xz

. 2 e .
Mehemea kote y =2 ite wakote x = 3 whiriwhiria te/nga uaraote yite wakote x = %

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, 2025
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dy J4y+1

(c) Consider the differential equation — = ———.
dx x2

. 2 . 4
Given that y = 2 when x = 3 find the value(s) of y when x = 5
You must use calculus and show the results of any integration needed to solve the problem.

Calculus 91579M, 2025
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x+6

)
x4

(d) E whakaatuhia ana i te kauwhata i raro nei tetahi wahanga o te kopiko o te y =
mehemea kote x>0 .

KAORE i tuhia
a-awhatatia
te hoahoa

9 . . .
Ko te n waeine? te horahanga o te wahi kua kaurukutia.

Whakaaturia te 9p°> — 2p* — 7 = 0.

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, 2025
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+6
4

(d) The graph below shows part of the curve y = , where x >0 .

Diagram is
NOT to scale

9
The area of the shaded region is n units?,

Prove that 9p° — 2p? —7 = 0.

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

Calculus 91579M, 2025
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(e) E whakarite ana a Murray ki te whakairi i t€tahi o ana mabhi toi ki t€tahi pakitara. E whakaatuhia
ana ténei i te hoahoa i raro nei.

KAORE i tuhia
a-awhatatia
te hoahoa

-

1 2 3

7

1
Ko te wharite o te tapa kopiko o te mahi toi, ko te f(x) = g(xz +3).

Kua rangahau a Murray i tetahi huarahi e taurite ai te whakairinga o te pikitia ma te whakamahi

3
/ x f(x)dx
1 te ture tatai e whai ake nei hei whiriwhiri i te uara-x o te piwahi whakairi: 0

b

3

/ f(x) dx
0

ara, ko te f(x) te wharite o te tapa kopiko o te mahi toi.

Whakamahia t€nei ture tatai hei whiriwhiri i te uara-x o te puwahi whakairi.

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

E rere tonu ana te
Tdamahi Tuatoru i te
wharangi e whai ake ana.

Te Tuanaki 91579M, 2025
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(e) Murray is planning to hang a piece of his art on a wall. This is shown in the diagram below.

Diagram is
NOT to scale

flx) = %(x2 +3)

-

A

1 2 3
: . ) 1
The equation of the curved edge of the piece of art is f(x) = g(x2 +3).

Murray has researched a way to make the picture balance by using the following formula

3
/ x f(x)dx
to find the x-value of the hanging position:

3 b
/ f(x) dx
0

where f(x) is the equation of the curved edge of the piece of art.
Use this formula to find the x-value of the hanging point.

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

Question Three continues
on the next page.

Calculus 91579M, 2025
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o ki te hiahiatia.

arangi an

He wh
Tuhia te tau tumah

angai ana.

h

I menae

TE TAU
TUMAHI

Te Tuanaki 91579M, 2025
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Extra space if required.
Write the question number(s) if applicable.
Calculus 91579M, 2025
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91579M

English translation of the wording on the front cover

Level 3 Calculus 2025
91579M Apply integration methods in solving problems

Credits: Six

Achievement

Achievement with Merit

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.

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 the Formulae and Tables Booklet L3—CALCMF.

Show ALL working.

If you need more room for any answer, use the extra space provided at the back of this booklet.

Check that this booklet has pages 2—-27 in the correct order and that none of these pages is blank.

Do not write in the margins (*

). This area will be cut off when the booklet is marked.

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