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TUMAHI TUATAHI MA TE

KAIMAKA
ANAKE

(a) Whiriwhiria te paronaki o y = 6tan (5x).

(b) Whiriwhirihia te ronaki o te patapa ki te panga y = (4x — 3x?)? i te ptuwahi (1,1).

Me matua whakamahi te tuanaki me te whakaatu i nga paronaki me rapu e koe hei whakaoti i
tenei rapanga.

2
(c) Kimihia nga uara o x e piki ai te panga f(x)=8x—3+ P
X

Me matua whakamahi te tuanaki me te whakaatu i ngd paronaki me rapu e koe hei whakaoti i
tenei rapanga.
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QUESTION ONE

(a) Differentiate y = 6 tan (5x).

(b)  Find the gradient of the tangent to the function y = (4x — 3x?)> at the point (1,1).

You must use calculus and show any derivatives that you need to find when solving this
problem.

2
(c) Find the values of x for which the function f(x)=8x-3+ pwE] 1s increasing.
X

You must use calculus and show any derivatives that you need to find when solving this
problem.
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x+4 A
(d) MO0 tehea, €hea uara ranei o x ko te patapa ki te kauwhata o te panga f(x)= ~x—5) he KE&EEA
whakarara ki te tuaka-x? x(x=3)

Me matua whakamahi te tuanaki me te whakaatu i nga paronaki me rapu e koe hei whakaoti i
tenei rapanga.
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(d) For what value(s) of x is the tangent to the graph of the function f(x)=

the x-axis? x(x=3)

You must use calculus and show any derivatives that you need to find when solving this
problem.

Calculus 91578, 2015



6

(e) Ina hauhaketia te tote i te Grassmere Saltworks ka puta he koeko i te wa e taka ana i te ara JATE
nekeneke. ANAKE
Ko te titaha o te koeko he 30° te koki ki te huapae.
Ko te papatanga o te whakarato a te ara nekeneke i te tote he 2 m? tote i te meneti.

| runga i nga here
manatarua, kaore
e whakaaetia te
whakaaturanga o ténei
rauemi i konei.

= - — >
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https://bronzblog.files.wordpress.com/2013/07/imgp1182.jpg

Kimihia te papatanga e piki ana te teitei titaha ina he 10 m te piitoro o te koeke.

Me matua whakamahi te tuanaki me te whakaatu i ngd paronaki me rapu e koe hei whakaoti i
tenei rapanga.
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(e) Salt harvested at the Grassmere Saltworks forms a cone as it falls from a conveyor belt.
The slant of the cone forms an angle of 30° with the horizontal.
The conveyor belt delivers the salt at a rate of 2 m? of salt per minute.

For copyright reasons,
this resource cannot be

hei reproduced here.
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https://bronzblog.files.wordpress.com/2013/07/imgp1182.jpg

Find the rate at which the slant height is increasing when the radius of the cone is 10 m.

You must use calculus and show any derivatives that you need to find when solving this
problem.
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TUMAHI TUARUA MA TE

KAIMAKA
ANAKE

(a) Whiriwhiria te paronaki o f(x)= \/5 x—3x".

N . . .y 16 . ..
(b) Kimihia te ronaki o te rarangi hangai ki te anau y=x— - ki te piiwahi ina ko x = 4.

Me matua whakamahi te tuanaki me te whakaatu i nga paronaki me rapu e koe hei whakaoti i
tenei rapanga.

Tuanaki 91578M, 2015



QU ESTION TWO ASSESSOR’S

USE ONLY

(a) Differentiate f(x)= \/5 x—3x".

16
(b) Find the gradient of the normal to the curve y=x— - at the point where x = 4.

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(c) E tohu ana te kauwhata i raro nei i1 te panga y = f(x). MATE
ANAKE
¥
5 :
. a
) .
1
< > X
—4 -3 2 -1 1 2 3 4
-1
—2
-3 R

M0 te panga i runga ake:

(1) Kimihia te (ngd) uara mo x e U ki €énei whakaritenga e whai ake:
1.  kaore i te tautuhia a f(x):
2. kaore e taea te kimi paronaki mo f(x):

3. f(x)>0:

(i1)) He aha te uara o f(—1)?

Ata korero mai ména kaore rawa he uara.

(111)) He aha te uara o lir121 f(x)?

Ata korero mai ména kaore rawa he uara.

Tuanaki 91578M, 2015
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(c) The graph below shows the function y = f(x).

¥
5 ;
. a
5 '
1
< > X
—4 -3 2 -1 1 2 3 4
-1
—2
-3 A

For the function above:

(@)

(i)

(111)

Find the value(s) of x that meet the following conditions:
1.  f(x)is not defined:
2. f(x) is not differentiable:

3. f(x)>0:

What is the value of f(—1)?

State clearly if the value does not exist.

What is the value of lirr21 f(x)?

State clearly if the value does not exist.

Calculus 91578, 2015

ASSESSOR’S
USE ONLY



12

(d) He 5 mirunga ake i te papa t€tahi tirama tiriti, a, he papatahi te whenua. Jate
Kei te whakahipa atu ma raro t€tahi tama 1.5 m te taroaroa, mai i te pawahi i raro tonu i te e

thrama tiriti i te 2 mita i te hékona.

He aha te papatanga e huri ana te roa o tana atarangi ina tae atu ia ki te 8 m te tawhiti mai i te
puwahi 1 raro tonu 1 te tirama?

Me matua whakamahi te tuanaki me te whakaatu i nga paronaki me rapu e koe hei whakaoti i
tenei rapanga.

Tuanaki 91578M, 2015



13

(d) Astreet light is 5 m above the ground, which is flat. ASSESSOR'S

USE ONLY
A boy, who is 1.5 m tall, is walking away from the point directly below the streetlight at
2 metres per second.

At what rate is the length of his shadow changing when the boy is 8 m away from the point
directly under the light?

You must use calculus and show any derivatives that you need to find when solving this
problem.

Calculus 91578, 2015



(e)
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Ka hangaia tetahi ipu wai ki te ahua o tetahi koeko-tapawha rite. He orite te teitei o te koeko
ki te roa o ia taha o tana pttake.

h

Ka tapahia mai i runga o te koeko te teitei poutii o te 20 cm, a, ka tapirihia a runga papatahi
hou.

Ka huria koarotia te koeko, @, ka putua atu he wai ki roto ki te papatanga o te 3000 cm? ia
meneti.

Kimihia te papatanga e piki ana te horahanga o te mata o te wai ina he 15 cm te hohonu o te
wai.

. 1 .
Rorahi o te koeko = 3 x horahanga putake x teitei

Me matua whakamabhi te tuanaki me te whakaatu i nga paronaki me rapu e koe hei whakaoti i
tenei rapanga.

Tuanaki 91578M, 2015

MA TE
KAIMAKA
ANAKE




(e)

15

A water container is constructed in the shape of a square-based pyramid. The height of the
pyramid is the same as the length of each side of its base.

h

A vertical height of 20 cm is then cut off the top of the pyramid, and a new flat top added.

The pyramid is then inverted and water is poured in at a rate of 3000 cm? per minute.
h

A
~

Find the rate at which the surface area of the water is increasing when the depth of the water
is 15 cm.

1
Volume of pyramid = 3 X base area x height

You must use calculus and show any derivatives that you need to find when solving this problem.
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TUMAHI TUATORU MA TE

KAIMAKA
ANAKE

(a) Mo tehea, ehea uara ranei o x ko te patapa ki te kauwhata o te panga f(x) = 5In(2x — 3) he 4 te
ronaki?

Me matua whakamahi te tuanaki me te whakaatu i ngd paronaki me rapu e koe hei whakaoti i
ténei rapanga.

(b) Meéna f(x)= %, kimihia te (ngd) uara o x kia puta ko f"(x) = 0.
o

Me matua whakamahi te tuanaki me te whakaatu i nga paronaki me rapu e koe hei whakaoti i
tenei rapanga.

(c) Ka tautuhia a-tawha t€tahi anau ma nga wharite x = 3 cos# me y = sin 3¢.

Kimihia te ronaki o te rarangi hangai ki te anau 1 te puwahi ina ko ¢ = 1

Me matua whakamahi te tuanaki me te whakaatu i nga paronaki me rapu e koe hei whakaoti i
tenei rapanga.

Tuanaki 91578M, 2015
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QUESTION THREE

(a) For what value(s) of x does the tangent to the graph of the function f(x) = 5In(2x — 3) have a
gradient of 4?

You must use calculus and show any derivatives that you need to find when solving this
problem.

(b)y If f(x)= %, find the value(s) of x such that f"(x) = 0.
e

You must use calculus and show any derivatives that you need to find when solving this
problem.

(c) A curve is defined parametrically by the equations x = 3 cost and y = sin 3.

Find the gradient of the normal to the curve at the point where 7 = 1

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(d)
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Ko te wharite mo te nekehanga o tetahi korakora ka tukuna ma te wharite paronaki
d’x 2

-

ina ko x te pananga o te korakora mai i te putaketanga i te wa ¢, a, ko k te aumou torunga.

(i) Me whakaatu ko x = A coskz + Bsink¢, ina ko A me B nga aumou, he otinga ki te
wharite nekehanga.

(i) I te putaketanga te korakora i te tuatahi, a, e neke ana i te tere o te 2k.

Kimihia nga uara o A me B i te otinga x = A cosk? + Bsinkz.

Tuanaki 91578M, 2015
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(d) The equation of motion of a particle is given by the differential equation ASSESSOR'S
USE ONLY
ﬁ =_k?
dr’

where x is the displacement of the particle from the origin at time #, and k is a positive
constant.

(i)  Show that x = A cosks + Bsink?, where A and B are constants, is a solution of the
equation of motion.

(i) The particle was initially at the origin and moving with velocity 2k.

Find the values of A and B in the solution x = A cosk? + Bsinkz.

Calculus 91578, 2015
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(e) He 2 m te whanui o tetahi kauhanga. WA TE
KAIMAKA
ANAKE

I te pito ka huri 1 te 90° ki t€tahi atu kauhanga.

He aha te whanui iti rawa, w, o te kauhanga tuarua ména ka taea tétahi arawhata 5 m te roa te
heri huapae huri i te kokonga?

Me matua whakamahi te tuanaki me te whakaatu i ngd paronaki me rapu e koe hei whakaoti i
tenei rapanga.

Tuanaki 91578M, 2015



(e)

A corridor is 2 m wide.

21

At the end it turns 90° into another corridor.

What is the minimum width, w, of the second corridor if a ladder of length 5 m can be carried

horizontally around the corner?

You must use calculus and show any derivatives that you need to find when solving this

problem.
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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

Tuanaki 91578M, 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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91578M Apply differentiation methods in solving problems
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Achievement with Merit

Achievement with Excellence

Apply differentiation methods in solving
problems.

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

Apply differentiation 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.
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Show ALL working.
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