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TUMAHI TUATAHI

(a) Whiriwhiria a J-(\/; +6cos Zx)dx.

dy 2
(b) Whakaotihia te wharite paronaki Ey =—, ina ko x =1, kati ko y = 3.
X

2x
e
(c) Meéna ko 2 y me y =4 ina ko x = 0, kimihia te vara o y ina ko x = 2.

dx
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QU ESTION ONE ASSESSOR’S

USE ONLY

(a) Find J.(\/;+6c052x)dx.

dy 2
(b) Solve the differential equation ay =—, given that whenx =1, y = 3.
X
dy er
(c) If e = 4y and y =4 when x = 0, find the value of y when x = 2.
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5x-3
x+3

(d) Whakamabhia te tikanga pawhaitua hei tatai i te horahanga e rohea ana e te anau y =
nga rarangi y=0,x =2 me x = 5.

me

Ka whakaaturia kaurukitia te horahanga i te hoahoa 1 raro nei.

R
=

Whakaaturia 0 mahinga katoa.

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka hiahiatia
hei whakaoti i te rapanga.
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(d) Use integration to find the area enclosed between the curve y = and the lines y =0, ASSESSOR'S
x=2andx=>5. %+3 )
The area is shown shaded in the diagram below.
y
47
3 T /
2 .
1 4
T T T T T ™ x
-2 1 2 3 4 5

Show your working.

You must use calculus and give the results of any integration needed to solve this problem.
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(e)

Me ki ka tautuhia te anau ma te panga y = f(x), ka rohea ma te x = a me x = b.

INY
[ S,

Ka hurihuria ténei wahanga o te anau i te tuaka-x, e ai ki raro nei.

Ko te rorahi ka puta 1 tenei hurihuringa ka tukuna ma te tatai

2

Rorahi = njj(f(x)) dx
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. . _ . T
E whakaatu ana te kauwhata 1 raro nei i te panga y = cos x, 1 waenga x = 0 me x = > e
hurihuri ana 1 te tuaka-x.

Kimihia te rorahi ka puta i tenei hurihuringa.

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka hiahiatia
hei whakaoti i te rapanga.
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(e)

Consider the curve defined by the function y = f(x), bounded by x = a and x = b.

This portion of the curve is rotated around the x-axis, as shown below.

The volume created by this rotation is given by the formula

2

Volume = n'[j(f(x)) dx
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The graph below shows the function y=cosx, between x =0 and x = g, rotated around the

X-axis.

Find the volume created by this rotation.

You must use calculus and give the results of any integration needed to solve this problem.
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TUMAHI TUARUA

(a)  Whiriwhiria a j( 3- %) dx.

(b) Whakamahia nga uara i raro ki te kimi i t€tahi awhiwhitanga ki J‘lz's f(x)dx, ma te whakamahi
1 te Ture Taparara.

10

X

1

1.25

1.5

1.75

2.25

2.5

J)

0.3

0.7

1.65

1.9

2.35

1.7

1.1
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QUESTION TWO

(a) Findj(3—%)dx.
X

(b)  Use the values given in the table below to find an approximation to J‘:'S f(x)dx, using the
Trapezium Rule.

x 1 125 | 15 | 175 2 | 225 | 25
fx) | 03 | 07 | 165 | 19 | 235 | 1.7 | 11
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Ka ohorere te whakatere a tétahi ahanoa!, i te neke ki tétahi tere aumou i te tuatahi. Mai i te
timatanga o tana whakatere ka taea te whakatauira te nekehanga o te ahanoa ma te wharite
paronaki

dv 501>~ 807
dr S5Vt

ina ko v te tere o te ahanoaite m s!

mo 0<¢r<20

a, ko ¢ te wa a-hekona 1 muri mai 1 te whakaterenga o te ahanoa.

Mzéna ko te tere tuatahi o te ahanoa he 6 m s™!, kimihia te tere o te ahanoa ina ko t = 4.

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka hiahiatia
hei whakaoti i te rapanga.
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An object originally moving at a constant velocity suddenly starts to accelerate. From the
start of the object’s acceleration the motion of the object can be modelled by the differential
equation

dv 501>~ 807
dr S5Vt

where v is the velocity of the object in m s~

for 0<r<20

and ¢ is the time in seconds after the object starts to accelerate.

If the original velocity of the object was 6 m s7!, find the velocity of the object when t = 4.

You must use calculus and give the results of any integration needed to solve this problem.
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I te taone o Clarkeville, he panga riterite i waenga i te papatanga e huri ai te taupori, P, o te
taone 1 tetahi wa me te taupori o te taone i taua wa ano.

(i)  Tuhia tetahi wharite paronaki e whakatauira ana i ténei ahuatanga.

(i) I te ttmatanga o te tau 2000, he 12000 te taupori o te taone.
I te ttmatanga o te 2010, he 16000 te taupori o te taone.

Whakaotia te wharite paronaki i (i) ki te kimi i te taupori o te taone a te timatanga o te
tau 2025.

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka
hiahiatia hei whakaoti i te rapanga.
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(d)
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In the town of Clarkeville, the rate at which the population, P, of the town changes at any
instant is proportional to the population of the town at that instant.

(1)  Write a differential equation which models this situation.

(i) At the start of 2000, the population of the town was 12 000.
At the start of 2010, the population of the town was 16 000.

Solve the differential equation in (i) to find the population the town will have at the start
of 2025.

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

Calculus 91579, 2015

ASSESSOR’S
USE ONLY



16

MA TE

. 2 . . .
(e) E whakaaturia ana nga kauwhata o y= -1 me y =x ki nga tuaka i raro nei. AT

Ko te wahi kauruku he 4 wae piirua te horahanga.

Whiriwhiria te uara o £.

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka hiahiatia
hei whakaoti i te rapanga.

Tuanaki 91579M, 2015
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2
(e) The graphs of y= 1 and y = x are shown on the axes below.
x —

The shaded region has an area of 4 units squared.

Find the value of k.

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

Calculus 91579, 2015
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TUMAHI TUATORU

(2) Whiriwhiria a [((x+4) +8¢*)dx.

(b) Ko te kauwhata o te panga y = f(x) i raro nei he hangarite huri noa i te tuaka-y.

Kua whakaaturia nga horahanga o nga wahi kauruku.

Whiriwhiria a fjs F(x)dx.

Tuanaki 91579M, 2015
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(2) Find [((x+4) +8e* )dx.

(b) The graph of the function y = f(x) below is symmetrical about the y-axis.

The areas of the shaded regions are given.

0.9

VNS

Calculus 91579, 2015



(c)
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Kimihia he kianga e ai ki £ mo te wahi e rohea ana e te panga y = sinkx

. T
me te tuaka-x, 1 waenga x=0 me x= T

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka hiahiatia

hei whakaoti i te rapanga.

Tuanaki 91579M, 2015
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(c¢) Find an expression in terms of k for the area bounded by the function y = sinkx

. T
and the x-axis, between x=0 and x = T

> X
z
k

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

Calculus 91579, 2015
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(d) E whakaaturia ana i raro ko nga kauwhata o f(x) = —x? +2 me g(x) = x> —x*> —kx + 2.

E haukoti ana nga kauwhata me te waihanga i nga rohe kati, A me B.

Whakaaturia he orite te horahanga o enei rohe e rua.

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka hiahiatia
hei whakaoti i te rapanga.
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(d) The graphs of f(x) = x> + 2 and g (x) = x> — x> — kx + 2 are shown below.

The graphs intersect and create two closed regions, A and B.

Show that these two regions have the same area.

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

Calculus 91579, 2015

ASSESSOR’S
USE ONLY



(e)

24
Ka timata tétahi ahanoa mai 1 te okioki.

2
Ko te whakaterenga o te ahanoa ka tukuna ma te tatai a = B(ek’)
ina ko a te whakaterenga o te ahanoa i m s>

a, ko t te wa, a-hekona, mai i te whakahaeretanga o te ahanoa.

Whakaaturia ko te wa e tae atu ai te ahanoa ki te tere Vo he

1 (2v0k+B)
t=—In| 2
2k B

Me whakamahi rawa i te tuanaki ka whakaatu i nga otinga o te mahi pawhaitua ka hiahiatia
hei whakaoti i te rapanga.

Tuanaki 91579M, 2015

MA TE
KAIMAKA
ANAKE




(e)

25
An object starts from rest.

2
The object’s acceleration is given by the formula a = B (ek’)
where a is the acceleration of the object in m s72

and ¢ is the time, in seconds, from when the object started moving.

Show that the time that it takes the object to reach velocity v, is

1 (2v0k+B)
t=—In| 12
2k B

You must use calculus and give the results of any integration needed to solve this problem.
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ASSESSOR’S
USE ONLY




26

He wharangi ano ki te hiahiatia. MA TE

KAIMAKA

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

Tuanaki 91579M, 2015
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Extra paper if required. ASSESSOR'S

USE ONLY
QUESTION Write the question number(s) if applicable.
NUMBER
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91579M

English translation of the wording on the front cover

Level 3 Calculus, 2015
91579M Apply integration methods in solving problems

2.00 p.m. Wednesday 25 November 2015

Credits: Six

Achievement

Achievement with Merit

Achievement with Excellence

Apply integration methods in solving
problems.

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.

Show ALL working.

Make sure that you have the Formulae and Tables Booklet L3—CALCMF.

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

number the question.

Check that this booklet has pages 2—27 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.




