NORTH SYDNEY GIRLS HIGH SCHOOL
HSC Mathematics Extension 1

Assessment Task 3

Term 2, 2014

Name:

Student Number

Mathematics Class:

General Instructions:

Reading time — 2 minutes
Working time — 50 minutes
Write using a black or blue pen.
Black is preferred
Board-approved calculators may be
used

A table of standard integralsis
provided at the back of this paper
In Questions 6-8, show relevant
mathematical reasoning and/or
calculations

Section | — 5 marks
Attempt Q1-5, using the multiple
choice sheet provided

Section Il — 36 marks.
Attempt Questions 6-8.

Use a separate writing bookl et for each

guestion.

Submit a blank booklet if you do not

attempt a question.
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Section |

5 marks
Attempt Questions 1-5

Use the multiple-choice answer sheet for Questions 1-5

1 Which expression is equal to _[si n®5xdx ?
(A) E(X—}SinSXj-i-C
2 5
(B)

; X+= sm5x)+c

(©)

N~

(D)
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X+—SI n10x)+C

2 What is the domain and range of y:g S '2x?
37
1 1 3
B ——<x<—=, 0fy<—
(B) > > y==
2r
(© —2<x<2, 0<y3?

3 What isthe derivative of tant4x ?
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What is the exact value of tan‘l(tan %rj ?

) —% ®) 3 © = z

Which of the following best represents the graph of y =xe > for x>07?

(A) (B)

(© (D)




Section 11

36 marks

Attempt Questions 6-8

Answer each question in a SEPARATE writing booklet. Extra writing paper is available.

In Questions 6-8, your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (12 marks)

a Find the primitive of 2
@ P 9+ 4x?
1
(b) Find the exact value of jz > dx. 2
o 1+4x
(c)  Sketchthefunction y=2sin™(x+1) 2
0 eX
(d)  Usethe substitution u =e*to find J dx 3
_In2 1- ezx
(e Write a general solution of the equation tanx = 3 2
®  Evauae lim32 1
-0 20



Question 7 (12 marks) Use a SEPARATE writing booklet.

@

(b)

The region bounded by the axes and the curve y = 2— cosx between x =0

and x = 3?7[ is rotated about the x axis. Find the exact volume of the solid

of revolution.
y
4
3
y = 2—-C0SX
2 \/
1
f f = x
T T 3m 2r
2 2
-1

(i)  Findthe equations of the horizontal and vertical asymptotes of the function

(i) Find the derivative of the function.

(iii)  Onaone-third page diagram, sketch y = f(x) and theline y = x using the
same scale on both axes.

(iv)  Onthe same diagram, sketch theinverse function y = f **(x) .

(v) Find the equation of y = f ‘1(x) , hoting any restrictions on the domain.



Question 8 (12 marks) Use a SEPARATE writing booklet.

@

(b)

Find the equation of the tangent to the graph y =sin™(2x—1)at x=

(i)

(i)

(iii)

(iv)

(v)

Al

Show that the derivative of f(x):Z(\/;—l)—Iogex , x>0 isgiven by
fr(x) =21

X

Find the coordinates and the nature of the stationary point on the curve.

Evaluate lim f'(x) .

X—>0

Sketch the curve, showing the features found in parts (ii) and (iii).

Explain why IOg—ex<g(\/;—1)for x>1.
X X

End of test
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