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Year 11 ACCELERANTS:
YEARLY EXAMINATION

..,.,.l_.,Mathematic.s

‘General Instructions:

.

Reading time — 5 minutes
Working time — 90 minutes

Write using black or blue pen
Black pen is preferred

Board ap'pfoved calculators méy
be used

A table of standard integrals is
provided on the back of the
Multiple Choice answer gheet

ATl necessary working should be

shown in every question if full
marks are to be awarded

Marks may NOT be awarded for
messy or badly arranged work

Answer in simpleé"{" exact form
unless otherwise stated

Total marks — 70 Marks -

Pages 2-5

10 marks
o Attempt Questions 1-10

e Answer on the Multiple Choice
answer sheet provided.

o Allow about 15 minutes for this
section

Section II) Pages 6-0 .
60 marks : .
o Attempt Questions 11-14

e Allow about 75 minutes for this
section -

e For Questions 11-14, sta}t anew.

answer booklet per question

Examiner; Mr D. Hespe

Section I— 10 marks
Select the alternative A, B, C, or D that best answers the question.
Fill in the response oval on your multiple choice answer sheet.
1. The graph of z? + 2z? +z — 2 has:
(A) 2 points of inflexion
(B) 1 turning point and 1 point of inflexion
(C) 3 turning points
(D) 2 turning points

2. A student is using the trapezoidal rule to find the area under
the curve at right from z = 1 to z = 4. His answer should be

- --- approximately equal to: - ..

(A) 26 sq. units
(B) 22 sqg. units

Y

)
(C) 19 sq. units
(D) 16 sq. units

3. siny + sin(z — y) = sinz for all y provided z is
T v

(A) 5

T

(B) 5

©€)r

=)
=
By

4. If y = 5e7% then % is equal to
(A) —6e8"
(B) 5e~f=—t
(C) —30e~6=
(D) 5~
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5. The graph to the right shows how the velocity of a particle 4
varies with time. Its displacement-time graph is best given
by

z

(4) :

8

©) 4 ¢

8

D) — t

6. The area bounded by the graph of f(z) = e® — 1, the z-axis,
and the line z = 2 is equal to: v

(A) e -1
(B) ¢* -3
(C) e+1
(D) e2+3
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7. The graph of g(z) has the following propérties:
igz)=0ifz=-3 1land4
il g'(z) <0ifr<—-3andl<z<4
iii ¢'(z) > 0 for all other =

then the graph of g(z) could be:
Y

8. The indefinite integral / (cos % — 3sin 37:) dz is equal to:

(A) %sin§+90053z+c
B 3sin£—cos3z+c
3
C —SSinE—l-cosBzﬂ—c
: 3

(D) 3sin§— +cos3z+c
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9. The area bounded by the curve on the graph at right Y X
and the z-axis is equal to: Ef}
(A) 2045 sq. units =
(B) 21; sq. units hy
N
“(C) 10 sq. units . . ’,I“’ z
(D) —~10& sq. units ' N / >
dR DL o
10. If = kR then which of the following is not possible?
(A) B
(B) R = 10ket
(C) R =20k
(D) R = ~20ek
|
T
/
End Multiple Choice Questions
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Section IT— 60 marks
Marks

Question 11 (15 marks) (use a separate answer booklet)

(a) Find —j—z if y.= e*%%, '

(b) Find the indefinite integrals:

® / Bzdi2

cH
E
—
'mﬁlc’
LR
-8
=[]

(¢) The gradient function of a curve is 7—4gz and the curve passes through the point [
(1, 10). Find its equation. ’

[]

(d) Find the area enclosed by the curve y = 6z — z? and the z-axis.

=]

(e) A minor segment of a circle has an area of 50 om? and subtends & central angle
of £ radians. Find the radius of the circle correct to one decimal place.

(f) A particle moves in a straight line and its displacement from the origin is given
by s =5 — 6t + 2, find:
(i) the distance of the particle from the origin after 2 seconds,

D=

(ii) the times when the particle is at the origin,

(]

(iii) at what instant the velocity is zero,

(=]

(iv) the acceleration of the particle.
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Question 12 (15 marks) (use a separate answer booklet)
(a) Differentiate and simplify:
(i) 2ze?=, .
cos =

(i)

1—sinz’

(b) Find correct to four significant figures / 3 cos.z .
o 2-+sinz

2 .
--(c). Evaluate / |2? +22.~ 8] dz .- (HINT: sketch the curve first). - -
0

(cl)) Find a primitive of the function tan?#é.

©

w A hollow cone of semi-vertical angle 45°

is held with its axis vertical and vertex
downwards (see diagram). At the beginning
of an experiment, it is filled with 390 em® of
liquid. The liquid runs out through a small hole at
the vertex at a constant rate of 2cm3s. Find the rate
at which the depth of the liquid is decreasing 3 minutes after the start of the
experiment. Give your answer correct to 3 significant figures,
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Question 13 (15 marks) (use a separate answer booklet)

(a) Find where the tangent to z° + 2z + 1 at the point where z = —1
meets the curve again.

(b) Find the volume of the solid formed when the region enclosed by the graph of
y = Inz, the z-axis, the y-axis and the line y = In 3 is rotated about the y-axis.
Give your answer in exact form.

2

z ' .
(c) The equation of a curve C is given as y.= :z:“—l- 3 where A is a non-zero constant.

(i) Whrite down the equations of the asym;)ﬁotes»of C.

(i1) Draw, on separate diagrams, a sketch of C for the cases where
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(¢) A>0
(8) A <o.
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Question 14 (15 marks) (use a separate answer booklet)

2
(a) It is given that Ina =« and Inb = y. Express In (a_b) in terms of z and y.
, e
(b) The graph of y = asinbz + ¢ where a,b,c c Rand 0 < < 2% is drawn below.
Y
/ z

Copy the diagram to your answer booklet. On the same set of axes, sketch the
graph of y = ~2asin (2z).

(c) To historically date objects less than 50 000 years old, carbon 14 dating is used.
Carbon 14 has a half-life of 5370 years. Before death animals and plants have a
reading for carbon 14 of 12.5 counts per minute on a radiation counter. Show
that the decay rate for carbon 14 is —1.29 x 10~%. If a piece of wood from an
excavation site has a reading of 7 counts per minute, show that the wood’s age
is approximately 4500 years.

1

The diagram shows two circles, of radii 1 and
3, each with centre O. The angle between
the lines OAD and OBC is 0 radians. The
shaded region R is bounded by the minor arc
AB and the lines BC, CD, and DA.

(@)

(i) Find the area of R.
(u) Find the value of 8 for which the area of R is greatest.

(iif) Find the greatest value of # which ensures that the whole of the line segment
CD lies between the two circles. ‘

End of Paper
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Student Number:

Mathematics

NI Aces! Nearly

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

Sample:  2+4= A 2 (B) 6 © 8 o9

AQO @ coO DO
If you think'you have made a mistake, put a cross through the incorrect answer and fill in the
new answer,

A® B & cO DO

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

A B BB cO DO

Section I: Multiple choice answer sheet.

Completely colour the cell representing your answer. Use black pen.
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Year 11 Accelerated Mathematics Fxam Soln;:

Question 11:
a)
y = gOs%
d
d_ic’:: —~sinx g®05%
b)
)
dx
3x—-2
_ 1 3.dx
T3)3x-2
1
= §In(3x - 2) +C
(i)
6
J.e—z;dx
=f6e“2"'.dx
Ge—zx
= +C
=—3e"2X 4 C
c) ¥y =7—4x
y=7x—2x24C
At (1,10)
10=7-2+C
&“C=5

y=7x—2x%+5

d)




e)

f)

1
A= Erz(e —sing)

1 T ks
=—7r2{— —5in=
50 27' (5 sms)
2 100
=T
'5——81113-

r = 49.7 cm (nearest 1 d.p.)

s =5—6t+t>

(i) Whent =2
s=5-6(2)+ 22
s=-3
Distance = 3 units

{i1) Whens =0
5—6t+t2=0
t-S)@t~-1)=0
t=1, 5

ds _ _
(1) prie 642t
ds _
WhenE—O
—6+2t=0
2=6
t=3

dz
{iv) d—; =2

OQJ('J‘S'I—IOJ\I /-

e
(» a-—a?w,L

A oL R
3"%&—?— a2 L

= JﬁL(J»+I)

Ch\ 2 (%

______,T-
| A

v (1= oy

\
&\

Y
=!Jl-l-l"3 + ,wa—-éf(‘ig-f-l":“)
= 15+% -t




@L> Lot 1[&9\= /[a«\,"?a-

Y
= dee & — |

» "'f@\ s Ain s — o +C.

€N,

5 i Le

NI ’
ws’ B \/=j‘/’"—r‘/ﬁ1
.3
> Vv E4! A
AV TR

AR

| el frec YE 200
Questir 13

@) 8:0&—&%4«\
Y'= Dol
Y= 342 Y= =-2+
=45 -

L Tams
\jrkﬁt:‘ﬁ(%"'rb
Eat g
Y :59(,4% ‘
To fd usestuns, Aloghtidk

(i

e Ve = 5xx3

=2

QLBV—?)%
,TUJ“*D e%'(/\a\/&‘b\};\ﬁ art '31_=—-’]
wrowe =7
e T
MY X3 =3 — 2

W2
""),\Vfﬁ'?b
— Y — 2
Y
Y = o
(w=2)rt)=0

5= Py

U Nt medy conne L
')(,‘?—’7-, \jzl%

e (2, \}> Tj{‘j,
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