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General Instructions: Section 1 Multiple Choice
e Marks for each question are indicated on the Questions 1-10
question. 10 Marks

e Approved calculators may be used -

e All necessary working should be shown . .
Section II Questions 11-15
e Full marks may not be awarded for careless 48 Marks

work or illegible writing

e Begin each question on a new page

o Write using black or blue pen

e All answers are to be in the writing booklet
provided a

® A set of Standard Integrals is provided at

the rear of this Question Booklet, and may
be removed at any time.




Section 1 Objective response Questions
Total Marks — 5
Attempt I-5

Answer each question on the multiple choice sheet provided

L. Which term represents the distance that y = & sin(bx) extends out from the centre of its graph on
the y-axis?

(A)  Amplitude

(B) Domain
(C)  Period
(D)  Range

2. What are the solutions of 2 cosx = —\/3_ for 0 x < 21w?

(A) %andi‘g—

(B) ééff_ and :%E ’
(© g-and 2?“
(D) 1—6T-and jgf

3. Whatis the derivative of ¢*lx” + 2x)2
A)  (x+2)
B) @x+2)
© -2)

(D) «2)‘(3;:2 + 4x + 2)



A chord of length 5 cm is drawn in a circle of radius 6 cm. The area of the smaller region inside
the circle cut off by the chord, correct to one decimal place, is:

(A) 1.8 cm?
(B) 23cm?
©) 13.6 om?
@) 155 om?

What is the perimeter, P, of the sector below with an angle 36" and radius 20cm?

C‘&z

(A)  P=05x 400 x [g-«sma cm

B) P-= (0.5 x 400 X -g-] cm

(C) P=(40+ 36 )cm'.

) P= (46 + 41) cm

1

‘What 1s the value of J (e3x— 1) dx ?
0
e ’
A —
(A) 3
J
B ——1
B) 3
© -1
1( 3
> - (e, —4)



The diagram shows the region enclosed by x + y=2andy=¢ =

Which of the following pair of inequalities describes the shaded region in the diagram?

(A)
(B)
©
(D)

x+y< 2andy < e
x+y<2andy= e’
x+y=2andy< e

x+y=2andy = e

What is the greatest value taken'by the function f(x)=4—2cosx for x = 07

(A)
(B)
©
o)

2

4

6



9. The values for a continuous function are given in the table below.
X 0 1 2 3 4 5 6 7 8
fx) 15 12.5 6 -3 -5 2 3.5 7.5 10

8
The trapezoidal rule approximation for J fx)dx is:
0

(A) 36
B) 355
(C) 485
D) 49

10. The diagram below shows the region bounded by the curve y = +/ 50052x and the x-axis for

—'E:“ <x= :E:" The region is rotated about the x-axis to form a solid. Which of the following

gives the volume of the solid?

¥
A
< - - i > X
4 4
v
s &
1 2 4 2
(A) V=5nf COS X dx (B). V=10'J'EJ cos x dx
0 0
AT z
¢, 1 _
(C) VﬂlGnJ cos X dx (D) V:2511:J. cos x dx
- 0 0 )



Section I
‘Tota] Marks 50
Attempt Questions 11-15

Answer the questions in the booklet provide. Start each question on a NEW sheet of paper.

Question 11

2
a) Find the exact value of tan—:;TE

b) (i) Find the derivative of y = sinx

(i) Find the equation of the tangent toy = sin'x at x =

N

(iii) Find the equation of the normal toy = sin'x at x = % ' -

-

(iv) If the tangent-meets the x-axis at P and the normal meets the y-axis at Q,

find the area of AOPQ where O is the origin in exact form.

10 marks

the



Question 12 (Start a New Page) 10 marks

a) Differentiate 4 cos (5x — 3) with respect to x: - 2

b) (1) Find the radius of the circle if the area of the shaded sector is 121 e’ 3
(i) .Hence find the exact length of the major arc AC 2
c) Copy the table of values into your writing booklet and supply the missing numbers, for

S(x)= x smx , writing each correct to 3 decimal places.

X 1 1.5 2 2.5 3
fx)=xsinx | 0.841 ' ’

3

w.h

Use Simpson’s Rule with 5 function values to find an approximation for J x sinx dx
!



-
Question 13 (Start 2 New Page) 8 marks

a) Differentiate
cos X

b) Find the equation of the tangent to the curve y=3¢" — 1 at the point where x = |

) The diagram shows the shaded region enclosed by the curve y=+x -1,
the y-axis and the lines y=1 and y=3

y
A

3 - =

F:

%/

v

Find the volume of the solid of revolution when the shaded region is rotated
about the y-axis. '



Question 14 (Start a New Page) 10 marks

i

12
2
a) FindJ sec 3x dx 5
0

b} The graph of y = cos 3x is shown below

Y
&
1
g 2 X
L T
2
-1
v ' : i
(i) Solve cos3x=0for0 < x <1 ) 2
(i)  State the amplitude and the period of y = cos 3x 2
(iif)  Copy this diagram into your booklet showing the x-intercepts | 2
Hence sketch the graph of y=sec 3x inthedomain 0 < x € ¢
showing any asymptotes.

(Hint: The diagram should be one third of your page, use a ruler)

(iv)  Using (iii), find the number of solutions to sec 3x = x in the domain 0 < x < & 2



Question 15 (Start a2 New Page) 10 marks

3
a) Consider the function f(x) = cosx — sinx in the domain T <x< —211
(1) Find f'(x). 1

(i)  Find the x-coordinates of the stationary points of y = f(x) and determine their nature 3

b) The diagram shows a sector of a circle with radius  cm. The angle at the centre is 6
radians and the area is 18 emt”

1) Find an expression for r in terms of 8. ‘ 1
1) Show that P, the perimeter of the sector in cm, is given by 2

o 62+0)

Je

iii)  Find the minimum perimeter and the value of ® for which this occurs. 3

End of Exam
OO0

-10-



STHS MNEAK 12 maTHEMATICS TASK. 3 2015
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