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General Instructions

o Writing time — 2 hours

» Write using black pen.

« Board-approved calculators and
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o All questions may be attempted.

Section I - 10 Marks

« Questions 1-10 are of equal value,

o Record your answers to the multiple
choice on the sheet provided.
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« Questions 11-15 are of equal value.

o All necessary working should be shown.

* o Start each question in a new booklet.
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+ Multiple choice answer shect
¢ Reference sheet
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Collection
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answer booklet and on your multiple
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ordered pile.
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in Section TI, even if it has not been
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o T you use a second booklet for 2
question, place it inside the first.

« Write your candidate number on this
question paper and hand it in with your
answers. -

o Place everything inside the answer
booklet for Question Eleven.
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SECTION I - Multiple Choice .

Answers for this section should be recorded on the separate answer sheet
handed out with this examination paper.

QUESTION ONE
47 '
s — radi i 7
What is 3 radians expressed in degrees?

(A) 120°
(B) 150°
(C) 210°
(D) 240°

QUESTION TWO
What is the period of the function f{z) = 2sin3z?
(4 1
® %
(C) =
(D) 67

QUESTION THREE :
What is the gradient of the tangent to the curve y =tanz at o = w? '
(A) 1
(B} 0
(€ -1
(D)} undefined

Examination continues next page ...
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QUESTION FOUR
Which of the following is a primitive of 3e7%*?
(A) —6e~ %"
(B) 6e72*
36—2:1:
© *

33—2::
) -5

QUESTION FIVE

A, B. )
Y J’,T~ :
1 X 10 /2. x
4 v
C D,
: yT. Y
-1 x i X
v N

Which of the above is the graph of ¥ = log,(z — 1)?
(A) A
(B) B
(C) G
(D) D

Txamination continues overleal ...
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QUESTION SIX
Which of the following is an expression for x given y = 203% -+ 51

(4) % log, (y—;j)

(B) glog, (v ~5)

(©) § 1o, (g)

o i (*5°)

QUESTION SEVEN
Which of the following statements about cos @ is NOT TRUE?
(A) cos{m —6) = —cos(-0) -
(B) cos(—) =—cosfd
(C) cos (m 8} = cos (w + )
(D) cos (2w — ) = cost

Examination continues next page ...
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QUESTION EIGHT

The diagram above shows a sector with radius r and angle 8, where 0 < 8 < 27.
(Given that the arc length is %, which of the following is the best statement that can be

made about r?
1

.(A)T‘>§;

1
(B) 0<T<§1}'

1
(C) T>E

1
(D) 0<r <

QUESTION NINE

What is the range of the function y = 2sinz over the domain § <z < 2—:}?

(A) V3<y<2
(B) 2=y <2
©) va<y< V3
(D) vigy<2

Txamination continues overleaf ...
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QUESTION TEN

Y,
y:2f+C

5

1 2 3 4 5 &

Consider the graph of y = 2+, where C' Is a constant. The area of the shaded rectangles
is used to find an approximation to the area, of the region that is bounded by the graph,

the z-axis and the lines z =1 and £ = 5.
What Is the value of & If the total area of the shaded rectangles is 32 square units?
(A) 2 '
®) 3
(C) -6
™ -7

End of Section I

Examination continues next page ...
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SECTION I - Written Response

Answers for this section should be recorded in the booklets provided,

Show all necessary working.

Start a new booklet for each question.

QUESTION ELEVEN (13 marks}) Use a separate writing booklet.
{a) Bvaluate 6 cos% correct to three significant figures.
(b) Solve 47 = 40 correct ta three decimal places.
(¢) Simplify tanzcosz.
3

(d) Find the exact value of tan i?l.

(e) Differentiate:
i) 3=
(i) log,(3z +2)

(i) sin%
(f} Find:
" f sin6zdz
(i) f 5$2+ i do

(£) Find the equation of the tangent to the curve y =sinz at ¢ = .

Marks

] = D

= ==

B[] [=]

FExamination continues overleaf ...
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QUESTION TWELVE (13 marks) Use a separate writing booklet.

(a) Differentiate the followlng with respect to «:
(i) =*log, =

(3) costa

{(b) Evaluate: , N
. [F
(i} f sec? 2z dz
0
3 2
s 3z
(i) /1 i1 dz
(c) Factorise e + 267,

(d) Selve the following equations for 0 < 8 < 2m:
(i} cosd =0
(i) 2cosd =1

Examination continues next page ..
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QURESTION THIRTEEN {13 marks) Use a separate writing booklet. Marks
(@) If f(z) =1 — % and f(e) = —2, find f{z). A 2]
(b) ¥ x

o A }"“‘2

1
—
1 23 x

In the diagram above, the shaded reglon is bounded by the curve y = 2%, the z-axis
and the lines z = 1 and ¢ = 3.

{t) Copy and complete the table below, giving your answers in simplified surd form. @

2| 2 {3

L1

z 1

Y 2v2

(it} Use Simpson’s rule with five function values to estimate the area of the shaded @
region. Express your answer in surd form,

{c) Consider the curvey = log, = —=.
N T
(i} Find = and Frcn [2]
(ii} Hence find the z-coordinate of the stationary point and determine its nature.

Examination continues overleaf ...

SGS Assessment 2016

(d)

z
The diagram shows the region bounded by the curve y = e, the z-axis, the y-axis
and the line z = 6, Find the exact volume of the solid formed when this region is
rotated about the x-axis.

Examination continues next page ...
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QUESTION FIFTEEN (13 marks) Usé a separate writing booklet, Marks
QUESTION FOURTEEN (13 marks) TUse a separate writing booklet. Marks o
_ "(a) Luke the gardener works in a temperature-controlled greenhouse. During a particular
a) Solvelog. 2+ log. 22 =3. 24-hour time interval, the temperature T* degrees Celsius after ¢ hours was given by:
(a) g+ log, .
. ' it
T=2 — for 0K+ <24,
(b) ¥ A 1+43cos g or 0 <t <
(1) What is the period of the function 77
{ii) Find the maximum temperature in the greenhouse and the values of ¢ When this
accurred. [HINT: a sketch would be usefil.]
y=sec’ (iii) Find the first time when the temperature was 22:5°C. @
i N ®)
i *
A ¥ = COsX

. The diagram above shows the shaded region bounded by the graphs of y = sec? z,

y=cosz and z = %. Find the area of the shaded region.

() oN

\

Consider twa circles, ; and £, Cirele {; has centre O and circumseribes equilateral
triangle ABC of side r cm. Circle §13 has centre A and passes through both Band C,
as shown.

FEy=26" (i} Find the area of minor sector ABC of {ls.

N

0 PE0) (i) Using AOBC, show that the radius of {2, is .\% cm.
(iii) Find the area of AOBC in terms of r,

A right-angled le OPQ h tex O h . th d .
right-angle trla,ng o OP() has vertex O at the origin, vertex P on the z-axis an (iv) Find the ates of minor sector OBC of 1.

vertex () on the graph of f(z) = 2%, as shown.
(i) Show that the ares A of triangle OPQ is given by A =xe™

(il) Find the maximum area of triangle OPQ as P varies. You raust justify that it is
a maximum,

[e] (=102 8] [=]

=3 ‘ {v) Hence find the area of the region shaded in the diagram.

End of Section II

(d) (i) Show that 2 4sinz —2cos®z = 2sin®z +sina.
. END OF EXAMINATION

(i) Hence find all sotutions of 2 + sinz — 2cos?z =0, where 0 < z < o7,

Examination continues overleaf ...
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