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MATHEMATICS - EXTENSION 1

Time Allowed - 60 minutes plus 5 minutes reading time

* Write using a black or blue pen. Black pen is preferred.
* Board approved calculators may be used.

* Answers to Questions 1-4 are to be done on the answer sheet provided.
* Questions 5-7 are to be answered on your own paper. Start each of Questions 5, 6 and

7 on a new page

* Relevant mathematical reasoning and/or calculations must be s

hown for Questions 5-

7.
Multiple choice /4
Question 5 Applications of Calculus to the Physical World /9
a) and b)
Question 5 c) General Solutions to Trigonometric Equations /6
Question 6 a)
Question 6 b) C) Inverse Functions and Inverse Trigonometric Functions 21
Question 7
TOTAL /40




Answer Questions 1 —4 on the multiple choice answer sheet provided. Questions are worth 1
mark each.

1 2] _
1) tan [tan 3]
w - 2n o2
A) 3 B) = C) < D) 3
2) If cos8 = %, then
A} O=nmi] B)  6=nm+(-D"Z
C) 6=2nn‘i§- D) 9=2nn‘+§
dx
3) f 4—xZ
A} sin—lg +C B) sin—lg +C
lgin-1% Zsint
C) > sin 2+C D) 5Sin"x +C
4) The number N of animals in a population at time tyearsisgivenby N = 100+ Ae®t, for
A>0and k > 0. Which of the following is the correct differential equation?
A =k +100) B)  S¥=—k(N—100)
dN _ av _
C) = = k(N —100) D) 2t = k(N +100)



Answer Questions 5 — 7 on your own paper. Start each question on a new page.

5) a) Water is poured into a conical vessel of height 30 cm and radius 24 cm.
3
i) Show that the volume of water is given by V= 1?: » when the depth of
water is h metres. (2)
if) If the depth of water is increasing at the rate of icm/min, find the rate of

increase of the volume of water when the depth of the water is 20 cm. (3)

b) The rate of growth of the number of sheep on a farm is given by j—i = k(N —300)
where N is the number of sheep and t is the time in years.

i) Show that N = 300 + Ae** is a soiution to the differential equation. (1)
if) If initially there are 400 sheep and two years later there are 700, find the
number of sheep on the farm at the end of four years, (3)
c) Find the general solution of V3 sin 8 — cos 8 = /3 (3)
6) a) Find all values of x for which 2 cos (3x + g—) +v3=0 (3)

b) Consider the function f(x) = x2 — 2x

)] Find the domain over which the function is monotonic increasing, (1)

if) Find the inverse function f~1(x) over this restricted domain. (2)

iii) On the same set of axes, sketch the graphs of y = f(x) and y=Ff"1x
showing where the graphs intersect over their respective domains. (2)

?



7)

<)

b)

c)

d)

Find the area of the region bounded by the curve y = %sin'lx , the x axis and the

line x = 1. {4)
Differentiate sin~1 5x (1)
Show that tan™"(4) — tan"1(3) = = (3)

Consider the function y = 3 cos™! (g—)

i) Draw a neat sketch of the function, clea rly showing the domain and range.
(2)

i) Find the gradient of the tangent to the curve when y=n (2)

Differentiate x tan™2 x and hence evaluate fol tan~x dx (4}

End of Examination



STANDARD INTEGRALS

1 .

x"dx = ¥ pe-1; x=0,ifn<0
n+l

[ 1

—dx =Inx, x>0

x

ax 1

e™ dx =—e™, a=0
a

] 1

cosaxdx =Zsinax, a=0

[ 1

sinaxdx =—a-cosax, a=0

r 5 1

sec“axdx =Etanax, a=0

1
secax tanaxdx = Esecax, a=0

~

1
J \}az—xz dx
(1
\}xz—az ¥

«——i——dx =1n(x+\fx2 +a2)

Jx? +a®

NOTE: Inx=1log,x, x>0



EXTENSION | H3aC TASK 2 2015

SoLuTioNS

) 4an™ [—han 2—%“]: dan™ (-13)

= ' ({3)
= -
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0= 2nrcos L
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= InTd ©
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9 J dx = 'z
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b) % = K(N-300)

) N=32eD+Aet
%_ti = khekE

™~

=k (N300) -+ N=200+ P

i) N=3ep+ Ae <t
when 7(;:0) R= 400

AOO = 333*——A
A=100
- N= 2004 100€
When k=2 N= 100

kt
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Too = 300+ 0oe
[OOe?L:zloo
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2k = Ind
k= lnt

Z
=0- 693

. N=3e0+ lODe

D63t



iVhen :t:A-) N= o0+ [QDQQ'TQ
=1%49.058

-4 184q  sheep

) J% smb- cos®={3

Bano —coso= Psn(e-x)
=Psinocosx — Rose s i
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Ponek = | \3 =7
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YAl = @-—1)2



b) %‘aﬂf'(é)erar\"L%)—,-%
let o= tan'(4) and y= %"an“f-é\)
dhen 4anr = 4

s
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+ 3 z
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