MCR 3U9 Semester 1, 2015 - 2016
Grade 11 Pre-AP Functions
Unit 2 — Mid-unit Test (Radian Measure, Trig Ratios, Transformations, Modelling)
Mr. N. Nolfi
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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 termlnology, etc.

Part 1. Multiple Choice (11 KU)

Identify the choice that best answers the question.

1. _C ‘/The graph of a periodic function is shown at the right.
What is the approximate period of the function?

(a) 13 (b) 1.75 5 (d) 3.5 7 0

2. d Which of the following is most unlikely to produce a periodic graph?
(a) Little Anshul’s height above the floor as he jumps up and down in a playpen.

(b) The height above the floor of Ashutosh’s (naughty former student) mother’s hand as she “disciplines” him.
(c) Naxi’s height above the ground as she rides an extremely fast Ferris wheel.
.The height above the ground of Angel’s airplane as it descends toward a runway for a landlng

viOMS{y

Q n°+ Pena Ic

3. Q ‘/Which of tryollowing is a correct equation for the graph at the right?

/2
.f 25|n[ (XE@JF?) (b) f(x ZSln( [x){ D 4
X f(x):ZSin[g(x—%Dﬂ% Mf(x):Zsin(g(x+%D+3

4. AV The function shown at the right has domain and range \
.D R, R={yeR:1<y<5} O D={xeR:l>x>5}, R=R
VW D=R, R={yecR:12y>5 (f D={xcR:1<x<5}, R=R

5 & ~/Which of the following does not make sense?
@ A sinusoidal function has a period of —r . (b) A sinusoidal function has an amplitude of 1/1000.

(c) A sinusoidal function has an amplitude of A sinusoidal function is compressed by a factor of 0.001.
/ népTive
6. _b_ Smrithi is jumping up and down on a trampolme. Her height in metres above the ground after t seconds
is given by the function h(t)=1.5sin(2zt)+1. What does the “1” in the equation represent?

(a) Smrithi’s maximum displacement from the average. mrithi’s average height above the ground.

(c) Smrithi’s minimum height above the ground. (d) Smrithi’s maximum height above the ground.
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7. b A sinusoidal function has an amplitude of 0.75 units, a period of 87 and a maximum at (O,—S). Which
of the following is not a possible equation of the function?

(@) f(x):%sin(%(x+2n))—%
(c) f(X)=%COS(%(X—8ﬁ)j—— (d) f(x)=%cos(
8. _QL/Let f (x)=sinx and g(x)=Asin(w(x-p))

4

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

_ Zgin(-IS
@ (- Jsin[14)- > F0)= Fon0-&

4
e =% -7
4 4 ;,‘f_g?z:_.s

+d . Knowing that the period of fis 2z, we can deduce

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!

ﬁs{lt is true because period is calculated by dividing 27 by w. Rcs-l—g.-k; "H\L que$'|'i0v\!
@To obtain the graph of g, the graph of f must be stretched or compressed horizontally by the factor S ,

which means that the period of f is also stretched or compressed horizontally by the same factor.

w
To obtain the graph of g, the graph of f must be stretched or compressed horizontally by the facto@hich
means that the period of f is also stretched or compressed horizontally by the same factor.

9. 0‘ /5420 is equal to

10.

6

= 4T _ 21T

S5y(IL =
"‘2(:30) (§0 = Ao
90 , 90z .. 271 . 27r ..
(@) 71 radians (b) 71 radians (©) m radians W radians
<137
—c"/%gg% 's equal to ﬁl\‘\_j’lL \/fe/mted firstguad angle *1
(a) cos— (b) —cos— @ cosg (d) —cosg

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

0050:—% and sinezg,then ‘. ,;—t < 0 <M (8 s @“QO\V““""—I\-— >

X

Part 2: Written Responses
12@qative two marks, evaluate sin

107z -8

X=— Y=
U\M‘-]ﬁ

']

() x=22, y="17 X%

ir _Tx
qud T

1 -11r 87 -10x
X=—",y=—"—r )X=—, y=—r
3 y 3 @ 3 y 3

QVMA I q’uad E

137 ' For three communication marks, explain why both the cosine and

secant of any angle in quadrant I11 must be negative. (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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13. Suppose that g(x)= —2c0t(%(x+ﬂ/4)) (12 APP)

(a) State the transformations required to obtain g from
the base/parent/mother function f (x) =COotX.

Horizontal

Vertical

(b) Express the transformation in mapping notation.

S <
(x> (fg - % ) ”2)’)

L. Stretdh
o Juctor a‘?( ¢

LSYetda by o
factor of -2

(c) Apply the transformation to a few key points on the
graph of the base function f (x)=cotx

hov) zontal ;{w—kk bf o

Oor 0

Pre-image Point Image Point
(S}-re'ftkﬁby a-lj&ar on y=1(x) on y=g(x)
of @ Jollowed b _
/ a I"e-ﬂu'l'.ior l‘my (—‘é—lﬁ) ( 2;% )"2\'?)
the xX~-a¥XiS \/ ( 30 ?\
. a =2, -
2 Translate 2. No verbical ( " ) (l) ,) 7 ) 2)
‘ ar . ALY
"Lffz rodjons trawstation Gow/ 0 8 )./’
1y 7
'f M’e}:} ("5) Q) (_‘t) O)
o —(' . ( ax - Ca T %)
37 A3 T2 4=
(2{77', -1) Uy )
(=g, -N3) |I( _3%_5, 2163)

(d) Apply the transformation to the | (e) Finally, sketch the graph of one cycle of y=g(x). _l5sa
asymptotes of f (x)=cotx 'X='¢.|.">\ X= Y
x=0and x=7 10’:

Pre-image Image i | (L (4 1L
Asymptote |  Asymptote 81 3lx) Rcd(" (xe “*))
of y="f(x) | of y=g(x) 5 -
() Yl vd
x=0 |x=4%0)-L 4r
ﬁ ‘t 2 2:
=-%_/ | | I . |
g - n x ar | 3q Ny
x=mr |x=4-T 2l
- 157 il
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14. 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 95 m above the ground. Then, over a period of
6 seconds, the tip of the blue blade moves from 95 m above the ground down to 25 m above the ground and

back up to 95 m. (16 TIPS)

(a) Sketch the graph of height of the tip of the blue
bIaFLe above the ground versus time.
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(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 versugAime.

A)= 35cos (S (* -y) +60)/
h(t)=35sin (g:(t* 1,‘{)) + (O

= "'%‘.—: %“ SA)H MP.A

of h=355n(5(1-1))+60 F unils
to the right, 1.e. €-/+3 = t,,,_:li)

(c) What is the equation of the horizontal axis of this
sinusoidal function? What does the horizontal axis
represent in this context?

h=60v"
This represents the avere
‘\QISH‘ aloo\;e the groun
the Hue blade's 'hp

(d) How high above the ground is the tip of the blue
blade after 4 seconds?

h(#)= 35 cos ( ‘g’("f "’))%0
=25/
(Can also read o\:fec-Hy From
groph)

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

The ‘f' of the blue blade is
50 m above-ﬂt& round at
obout 2.8 s omal 5.2s../
(estimated From 3mph)

(f) What is the length of one of the blades?

Explain.
ﬂe. ’elﬂ OP oné U‘F '“\Q_
blades s i"" to Hl.z

almphfude

length = 35

(9) A small 5m-diameter version of the wind turbine is

P ase  puilt for demonstration purposes. The small version

"’” of the wind turbine is designed to scale with the
original, but rotates more rapidly, completing a full
rotation in 2's. Write an equation to model the
height above the ground of the tip of the blue blade

giventhatatt = 1 s, the tip is at its maximum height
above the gro

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

Min hewght oR
= h(0) 25 | ™" herght it
s 70 Rg-é_;mm her

3 cos(0)+ 7 | T % f——-?c:’g?{?ﬂ:&
=5 2179 Feetor

=1.79
The Q- mlﬁl persom wuld be decap: futed |
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