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e Unless otherwise noted, radian measure must be used. COM marks will be deducted for using degree measure.
e Up to 10 COM marks may be deducted for poor mathematical form, inappropriate use of terminology, etc.

Part 1. Multiple Choice (11 KU)
Identify the choice that best answers the question.

L The graph of a periodic function is shown at the right.
What is the approximate period of the function?
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2. _C Which of the following is most unlikely to produce a periodic graph? =
(a) Little Prabhnoor’s height above the floor as he jumps up and down in a playpen.

(b) Saaya’s height above the ground as she rides an extremely fast Ferris wheel.

The height above the ground of Haris’ airplane as it takes off for a long trip across the country.

(d) The height above the floor of Ashutosh’s (naughty former student) mother’s hand as she “disciplines” him.

3. @A Which of the following is a correct equation for the graph at the right? Ba.se 'I“hd‘lo-n “}Ms‘a"'ed

(a) f(x)=25in[2(x——D+3 X £ (%) 2sm(2[y@§n+3

X f (x):ZSin@x—EDH% DX f (x):ZSin@x+%D+3

4. _b_ The function shown at the right has domain and range

R D={xcR:1>x>5}, =R,

R_R R={yeR:1<y<5}

=iXeR:1<Xx<5¢, MD=R’ -
Mgzé{ R:1 5} R:{yeR}

5. _b Which of the following does not make sense?
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V(@) A sinusoidal function has a period of 7. sinusoidal function has an amplitude of —1/1000.
\/(c) A sinusoidal function has an amplitude of 3.  «{d) A sinusoidal function has an angular frequency of =

6. € Tiffany jJumps up and down on a trampoline. Her height in metres above the ground after t seconds is given
by the function h(t)=1.5sin(27zt)+1. What does the “2z” in the equation represent?

M Tiffany’s maximum displacement M Tiffany’s average height above

from the average. |5 the ground. \
How long, in seconds, it takes 24 How long, in seconds, it takes KU | APP | TIPS | COM
Tiffany to go up and down 2z times. Tlffany to go up and down once. |~ o -0 -0 -0

T= 50@W= 7m(5%)=)



7. € A sinusoidal function has an amplitude of 0.75 units, a period of 87 and a maximum at (O,—3). Which of
the following is not a possible equation of the function? ‘F(o) = %‘COS 0 -5 =-3

(a) f(xﬁ%cos(%ﬁ—% (b) f(x):%cos[%‘(/x—&z)j—% F(O) 3(0&(9’1’) _-3

S

@f =—S|n( ?j—% (d) f(x)=%sin(%(x+27z)j—? J(0) = 3sm -8 2
&f-(m = -J3 K

8. € Let f(x)=sinx and g(x)=Akin(a(x—p))+d. Knowing that the period of f is 2, we can deduce that

the period of g must be 2—”. Why is this true?
w

(X This information is found in Mr. Nolfi’s notes as well as the textbook. Everyone knows that neither source
can ever be wrong. Textbooks and teachers are right about everything!

M It is true because period is calculated by dividing 2z by w.

0 obtain the graph of g, the graph of f must be stretched or compressed horizontally by the factor ]/‘a{
which means that the period of f is also stretched or compressed horizontally by the same factor.

MTO obtain the graph of g, the graph of f must be stretched or compressed horizontally by the fact@vhlch
means that the period of f is also stretched or compressed horizontally by the same factor.

9. 3502o is equal to 502( ﬁl;ﬁ 'aéq‘oi

(@) 90 radians (b) 0 radians @ﬂ radians (d) 251 radians
251 251 90 90
- 177
10. b cos 2% 2 >

5 is equal to O\m i
G /ﬁy
T 2 T T T
(@) cosg —cosg (© cosg (d) —cosg

11. _C Consider two coterminal angles x and y, and their principal angle 6. If -4z < x < -2, 27 <y < 4,

1 . J3 - Y
cos@d =—— and sin@ = — ,|then -
r ! S e > 0=

I 11 -8 10z -107 8r -11r 1
a) X=——, y=—o b) X=——, y="—H- O)fx=—-—, y=— d) x=——, y=—
(@) 3 V=3 (b) 3 V=3 (()) 3 V=3 (d) 3 VT3

Part 2: Written Responses

12. For negative two marks, evaluate sin 137 . For three communication marks, explain why both the tangent

and cotangent of any angle in quadrant 111 must be positive. (Use a diagram to illustrate your answer.) For one
bonus mark, write one sentence that describes the purpose of mathematical modelling. (3 COM)
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14. Prove that the equation COS_H = ! —tan @ is an identity. (6 APP)
1+sin@ cosé

(RS = CO.Sﬂ' - ’&‘ﬂhﬁ
- Swb bt idenkity)

cost cos 6
| - em?P
cos B
(1- s 0 Xltsin )
= cost (1tsmmb)

—
-

=
—

l"_s;n:‘g
= (.059(;1;:“9') o
cos’ yHweoorean : _
= Cosgc l"'SI‘IﬂB) tkn '47 ) Sltnce L-S. ":RS)
_ _cosh the gven eguation
o Lremb is an ideddi ty -
- LS. )

1+s!nx_1—s!nx =4tan xsecx is an identity. (8 APP)
1-sinx 1+sinx

(1 -rsin‘x')(l-t-s'm?) _ _(‘_“S’f°‘3('*5‘“") C express with
_ ' o

(1 5‘"‘ 'XXHSM) (1 *5‘“%)(\-5&1”‘) denomnator)

__I__‘i_'asmx + Sma/x - (l - s +Sin ’)C)

a

l—=sSin“x

LfSiﬂ_ X ( Py“r\aﬂo/eaw 1@&#\'\‘&)’3

cosq?c

= () (2a)( )
= L['fcmxsecx

= R.3.
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15. Prove that the equation

L.S. =

—




16. A certain type of wind turbine has three blades, one that is red, another that is green and yet another that is blue.
An observer notices that at t = 1 s, the tip of the blue blade is 90 m above the ground. Then, over a period of

6 seconds, the tip of the blue blade moves from 90 m above the ground down to 20 m above the ground and
back up to 90 m. (16 TIPS)

(a) Sketch the graph of height of the tip of the blue
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original, but rotates more rapidly, completing a full
A" rotation in 2 s. Write an equation to model the
35 height above the ground of the tip of the blue blade

(b) Write two different equations, one using “cos”
and the other using “sin,” of a sinusoidal
function that models the height of the tip of the
blue blade above the ground versus time.

h() =35cos (T (#-n) +55
h(+) =35sin(Z(t-5.3) +55
h() ==355in(Z(t-25)) +55
h(¥)= 3550 (L (++0.5)) +55

) A
. 1. me . . .
(c) What is the equation of#ﬁe‘horlzontal axis of this
sinusoidal function? What does the horizontal axis
represent in this context?

h=35

The

a Veraje heljjfrt' ab)vc’. -H\e

9rourd of “the tip of the blue
blade (s 55 m.

ht) = ~35cos(L-(t-4)) + 55

(j(bi;ge'z'{fyfelruz soonds?
() = -35cas(F(4 -4)) 455

=-35cos0 + 55

= -35¢( ') +55

= &0 (agrees with greph)
At Ys, the +p of “he blug blade

s RO v above the 9round.

(e) At approximately what time(s) during the 6-second
period is the tip of the blue blade 50 m above the
ground?

This ha pens af a rax}marlc(y
R.6s i S'.‘/SF.P
(es’fl Ma‘l‘eo( frc)m jmpk)

(f) What is the length of one of the Ylades?
Explain.

The diameter of the SPl‘nm‘fj
part o) the turbine is 70m.

Therefore, the length of one

/

b’ade musi' be 35 wm.

(9) A small 5m-diameter version of the wind turbine is
Loree-Seale built for demonstration purposes. The small version

of the wind turbine is designed to scale with the

Y...given that at t = 1 s, the tip is at its maximum height

above the ground.

A B2

Scale: 70:5 =14;1 , T=Q >w=

. blﬁde ’enj'}lﬂ = %‘%: -i- -
Gversge hebH’ above 3"’“"0\ = %.—:d

h)= %co.c(ﬂ'(t-l)) +‘5,f

(h) Would it be safe for a 2-m tall individual to
stand underneath the spinning blades of the
small wind turbine? Explain.

Min ht{g}d‘ abdve 3r0und of the ‘\‘ip o‘F

any blade i< -'-.-;—-m (see Jiaﬂmm

bottom let+ corner) . Since thie 15

Smaller than th) o R-m tull
person s'f'“V\JMﬂ und ev neatih the
Spimnmj blodes would Ffobably be
K{Heal ’

(Aterngte method of

meS edle 13]9"( —
: 5 /. S - 55 35 _ J0 _ o
hup= 2 () +25 =5 353 = 40 - 10
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