GOSFORD HIGH SCHOOL

HSC MATHEMATICS

General Instructions:
Reading time: 5 minutes

Working time: 60 minutes

2015
Task 3

Answer the multiple choice questions on the answer sheet provided.

Start questions 5, 6 and 7 each on a new page. All necessary working should be shown for every question.

MC /2 /2
Q5 /16
Q6 /15
Q7 /7 /10
Logarithms and
Trigonometry /25 Exponentials /27
Total /52




. Multiple choice Answer on the answer sheet provided.

1) Iflog,x=7,thenx =

(a) 47
B 7*
© V7
D) Vi

2) Evaluate

1
f e* dx
0

(a) e?
(B) 2(e*-1)
e?-1

© =
@ -1

COs2x . . )
3) f 7"  dx Isequivalent to:

3 +sinZx

(4) I3 +sin2x)+C

(B) —-2mm(3+cos2x)+C

_ 2(1+ 3sin(2x)

© (3+sin2x)2 +C

D) -2-3’-‘- +C

4) How many soluttons of the equation cos 2x (1 — sinx) = 0 lie between 0 and 27?7
Ay 3

B) 4

(O)

D) 6



. Question 5  Start on a new page

a) Convert 40° to radians.
b) Differentiate with respect to x:
(1) tanx

(ii) esin x
(iii) xsinx

(iv)  cos?3x

c) Find:

j cos2x dx

d) For the functiony = 1 + 2sin 2x
i) State the period
(i)  State the amplitude

(iii)  Draw a neat sketch of y = 1 4 2 sin 2x in the domain 0 < x < 27,

e) Determine the exact value of:

T

4
f 2sec?x dx
Fi 4

) Determine the exact area of a segment subtending an angle of 23—” radians at the centre of a

circle of radius 2v3 units.



. Question 6  Start on a new page.

a)

b)

¢)

d)

¢)

)

State the domain of the function y = log ,(x — 3)

Differentiate with respect to x.
i) In(2x + 3)

(i) In(x—5)7

Determine the exact value of

3
fxz—exdx
0

(i) Evaluate logs1732 correct to 3 significant figures.

(i) Iflog, x = 0.7 and log, y = 0.4, evaluate 1oga3_;

The gradient of a curve at any point on it is :2;% and the curve passes through (1,1In 3)

Find the equation of the curve.

Consider the function f(x) = e* — x.

()  Find f'(x).

(i)  Find the coordinates and the nature of the stationary point on the curve y = f(x).

3

3



. Question 7  Start on a new page

a)

b)

d)

Find the volume when the region bound by y = tanx,x =0 and x = %is rotated

about the x axis.

Find all the solutions of 2 cos? x 4+ sinx —2 =0 where 0 < x < 21

The tangent to the curve y = In x at point P(x,, y,) has the equation y = mx.

1) Sketch the line and the curve on one graph.

(i)  Show thatm = —
*1

(ili)  Show that the coordinates of P are (e, 1).

(iv)  Determine the exact value of m.



STANDARD INTEGRALS

1 .
xMdx == x"l 1. x20,ifrn<0
n+l
(1
—dx =Ilnx, x>0
x
o
[ 1
e™ dx ==, a#0
a
o
[ 1
cosax dx = —sinax, a=#{
J a
) 1
sinax dx =—Ecosax, az0
2 1
sec”ax dx =Ztanax, az0

-
1
secax tanax dx =Zsecax, az0

[ 1 1 _x
dx =Etar1 IE’ az
W, a2+x2
r
1 .1 X
dx =sm1—, a>0, —a<x<a
J 2 2 a
a—x
[ =
—_—dx =ln(x+ xz—-az), x>a>0
J x? - a?

j LR

NOTE: Inx=log x, x>0
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HSC Mathematics Task 3 2015

Student Name/Number:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4d= (A)2 ®)6 ©) 8 (D)9
AO 1 @® cO DIE)

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new

answer.
A@ B ¥ cO N®)

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

ceyrect

A~ B‘% cO (O

L. 40O BO ¢cOQ 10O

3 AQ BO ¢cC O



HSc Matemates Task 3 Zers
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BSC MATHEMATICS TASK D 2015
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