MHF4UI Unit 8: Day 1

Date: UNIT 8: SECANTS, TANGENTS & RATES OF CHANGE

8.1 Review of Prerequisite Skills For Unit 8

1. Find the slope of the line through each pair of points.

a) (2.7) & (-3-8) b) (l,ﬁj & (Z,—Zj ¢) (6.3,-2.6) & (1.5,—1)
2 2 2 2
2. What is the slope of a line perpendicular to the following?
a) y=3x-5 b) 13x-7y-11=0
3. State the equation and sketch the graph of the following straight lines:
a) passing through (—4,—4) and (—g—gj
b) having slope 8 and y-intercept 6
c) having x-intercept 5 and y-intercept —3
d) passing through (5,6) and (5,—9)
4. Simplify each of the following:
1
2 3 _ 4 D
) (2+h) -4 b) (5+h)’-125 0 (3+h)*-81 d) 1+h
h h h h
3 3 -1 N 1
3(1+h)*-3 2+h)?*-8 "2 2
e S0+N) g (2+h) g) 4+h 4 hy 2+h 2
h h h h
5. Rationalize each of the following numerators to obtain an equivalent expression.
2 J16+h—4 ) Jh? +5h+4 -2 N J5+h—+/5
h h h
6. Rationalize each of the following denominators to obtain an equivalent expression.
X X 2x—4
a) —F— b) c)
2-J4+x VXx+5-/5-x V7x+2-6x+4

Answers

5 1
1. 3 b)-= -=
a) ) -3 93

1 7
2. a-= b)-——
) 3 ) 13

3. a) y=xorx—-y=0 b) y=8x+60r8x—y+6=0 c) y=§x—30r3x—5y—15:0 d) x=50rx-5=0

4. a) 4+h b) 75+15h+h*® ¢) 108+54h+12h* +h®

3 L
44+h) " 4+2h

d) 1 e) 6+3h f) 12+6h+h? g)
1+h

2 1 b) h+5 3 1
J16+h +4 JnP+shta+2  Af5ih+45

6. a) —2-4arx b) VXFEIEVEIX 2(\/7x+2+\/6x+4)

2




MHF4UI Unit 8: Day 2
Date: 8.2 Slopes of Lines Given Two Points

1. Determine the slope of the line passing through each of the following pairs of points:
a) (2,5 and (6,—7) b) (-6,-1) and (-5,11) c) (-3,6) and (3,2)
d) through the originand (1,4) e) (0,1) and (-6,6) f) (-2.1,4.41) and (-2,4)

2. Find the equation of a line determined by the given information.
a) slope 4, y-intercept —2 b) slope 0, y-intercept —5
c) through (-1,6) and (4,12) d) through (0,2) and (-1,—4)
e) slope 7, through (4,-1) e) vertical, through (-3,5)

3. Find the slope m, in simplified form, of each pair of points.

a) P(-2,0), Q(-2+h,4—(-2+h)?) b) P(L4), Q@+h,(L+h)?—6(1+h)+9)
¢) P(-12), Q(-1+h,3=(-1+h)) d) P[—B,—%j, Q(—3+h,ﬁj
-3+

2(2+h)+1 ( 1 j

e) P(2,5), 2+h———— f) P(LD), 1+h,——

) P(2.5) Q( (M)_J ) P@D, Q|i+h——

Answers

2 5 41

L @3 D12 -2 4 §-= H-

2. a) 4x—-y—-2=0o0ry=4x-2 b) y=-5o0ry+5=0 c) 6x—5y+36:00ry:gx+%

d) 6x—y+2=00r y=6x+2 e) 7Xx—y—-29=00ry=7x-29 f) x+3=00rx=-3
3 @ 4-h byh-4 ¢)——t g1 g =3 1

Ja-h+2 3(h-3) 1+h " (\/1+_h)(;+\/H)



MHF4UI Unit 8: Day 3
Date: 8.3 Slopes of Secants and Tangents
Average and Instantaneous Rates of Change

1. Determine the slope of the line passing through each pairs of points.
a) (2,4) and (6,8) b) (-3,—2) and (1,10)
c) (0,5) and (-5,15) d) (-4,-2) and (-9,-17)

2. Determine the equation of a line that has a slope of 4 and passes through (3,—8).
3. Determine the equation of a line that passes through (6,—1) and (4,-2).
4. Estimate the slope of the tangent line in the graph of each function.

a) y 7 b) \ y
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5. Find the slope of the secant to the graph of y = x> —4x between the points
where x=1.5 and x=25.

S

6. a) Sketch the graph of f(x)=—x* for —3<x<3.
b) Draw the secant line that passes through (1,—1) and (3,—9) and calculate its slope.
c) Draw the tangent line to the curve at (—2,—4) and use the graph to
estimate the slope of the tangent.

7. For each curve,
i) find the slope of the tangent at the given point
ii) find the equation of the tangent at the given point
iii) graph the curve and the tangent

a) f(x)=x>-6x+9 at P(-1,16) b) f(x)=x*at P(2,8)
c) f(x)=+/x-2 at P(11,3) d) f(x)=i at P(—E,ZJ
X+1 2
Answers
1

l.aylb)y3c)-2d)3 2 y=4x-20 3. y:Ex—4 4.a) 4 Db)-12 5 825

6. a)

7.2)i) -8 ii) y=-8x+8 b)i) 12 ii) y=12x—16 c) i)%ii) y:%x+£ d) i) —4 i) y=-4x



MHF4UI Unit 8: Day 4
Date: 8.4 Applications of Rates of Change

1. Find the equation of the tangent of the curve at the given point. lllustrate graphically.
a) f(x)=x*+1at(2,5)
b) g(xX)=+x+3 at x=6

c) f(x):é at x=3

2. If aball is dropped from the top of a 150-m cliff, then its height after t seconds, and before
it hits the ground, is s(t) =150—4.9t>.
a) Find the average velocity of the ball for the following time periods.
i) te[2,3] i) tef2,2.]] iii) te[2,2.01]
b) Find the instantaneous velocity when t =2.

3. A ball of paper falls from the top of the CN Tower. Its height, h, above the ground in

metres after t seconds is given by s(t) =603—+/t*+9, t>0.
a) Determine the average velocity of the ball during the first four seconds after its release.
b) Determine the initial velocity (at t =0).

4. The radius of a circular juice blot on a piece of paper towel t seconds after it was first seen is
1+2t

1+t
a) the radius of the blot when it was first observed
b) the time at which the radius of the blot was 1.5 cm
c) the rate of increase of the radius of the blot when the radius was 1.5 cm
d) if the radius of the blot ever reach 2 cm? Explain your answer.

modelled by r(t) = , Where r is measured in centimetres. Calculate

5. The position function of a cheetah moving across level ground in a straight line chasing after prey
is given by s(t) =t> —6t* +9t, t [0, 6], where t is measured in seconds and s, in metres.
a) Determine the average velocity of the cheetah during each of the first three seconds after it
starts chasing after its prey.
b) Determine the total distance travelled by the cheetah during the first 3 seconds.
c) Determine the velocity of the cheetah at t =3 seconds.

Answers
1
1. a) y=4x-3 b) y:gx+2 ) y=—-Xx+4
f(x)=x%+1 y=4x-3 M
Y10 Ve _1'5
5 4
4 (6,3) 3
1 3// :
=Zx+2
i y e“/ g =Vx+3 :
=k 1
=0
43 2 40 12 3 4567 8 9 '3'3'2""0'1234567~y
-1 X -1 X
2 2
3
2 3 4
X
5

2. a) i) 245 m/s ii) —20.09 m/s iii) —19.649 m/s b) -19.6 m/s 3.a) -05 m/s b) Om/s
4. a) 1cm b) t=1s c¢) 0.25 cm/s d) no; r =2is the horizontal asymptote of the graph
5.a) i) 4m/s ii) -2 m/s iii) -2 m/s b)8m c)0m/s



MHF4UI Unit 8: Day 5
Date: 8.5 Applications of Rates of Change continued

1.

Find the equation of the tangent of the curve at the given point. lllustrate graphically.
a) f(X)=x>+4x+4at(1,9)

b) f(x)=1-x*at x=0

c) g(x):i at x=1

Jx

A population of raccoons moves into a wooded, urban area. At t months, the number of
raccoons , P, can be modelled by P(t) =100+ 30t + 4t°.

a) How long does it take for the initial population to double?
b) Determine the rate at which the raccoon population is changing when the initial
population has doubled in size.

During a chemical reaction, the mass, in grams, of a compound being formed is modelled

by the function M (t) = % where t is the time after the start of the reaction, in seconds.
+1.

a) What is the average rate of change of the mass over the time interval t €[0,5]?
b) What is the rate of change of the mass after 5 s?

A grocery store determines that after t hours on the job, a new cashier can ring up

30
N(t) = 20—
VO +12

a) Find the average rate at which the cashier’s productivity is changing over the first four hours.
b) Find the rate at which the cashier’s productivity is changing after four hours on the job.

items per minute.

Answers
1 3
1. a) y=6x+3 b) y=1 C) y=—=X+—
2 2
f(x):x2+4x+4
y x=0
) 5 Ve
(1,9) F(x) =1-x .
1
1 3 4 9(x) =—
y:*EXJrE 5 X
y-1 R_0.1)
y=6x+3 543 2- 3 5 1
3 x y=0
- . 2 10 1 2 3™~4_5 6 7 8 9
2 4 X
-3
3 -4 -2
1 X -5 -3
-6
-7
2. a) 2.5 months b) 50 raccoons/month 3. a)0.8406¢g/s b) 0.2315¢g/s

4. a) 1 item per minute/hour b) 0.96 items per minute/hour



MHF4UI Unit 8: Day 6
Date: 8.6 Expressions For Slopes of Tangents & Rates of Change

. Given the function y=~/x+2, find:
a) an expression for the slope of the tangent to the curve at any point (X, y).
b) the point on the curve where the tangent has a slope of 1.
c) the equation of the normal to the curve at X =-1.
Illustrate your solutions graphically.

. Given the function g(x) :iz, find:

X
a) an expression for the slope of the tangent to the curve at any point (X, y).
b) the point on the curve where the tangent has a slope of % .

c) the equation of the normal to the curve at x =1.
Illustrate your solutions graphically.

. During a hockey game, a forward is skating hard toward the net along the path y = 2x> —8x+12.

When the forward reaches the point where x =2.5, he falls and slides along a tangent to his path.

The goal line of the net extends along the x-axis between X =-1 and x =1, and the goaltender

is located somewhere along the goal line.

a) Determine an expression for the slope of the tangent to the curve at any point (X, y).

b) Determine an equation for the tangent the forward slides along after he falls.

c) Should the goaltender take evasive action to avoid being hit by the sliding forward? Explain.
Illustrate your solutions graphically.

. The position function of a cheetah moving across level ground in a straight line chasing after prey
is given by s(t) =t® —6t> +9t, t [0, 6], where t is measured in seconds and s, in metres.
a) Sketch the graph of the function. (Scale the horizontal axis only.)
b) Find an expression for the velocity (slope of the tangent) at any time, t.
c) When is the cheetah momentarily stopped?
d) What are the positions of the cheetah in part ¢)?
e) Graph the velocity function in part b) and use it to determine when the cheetah is moving in:
i) the positive direction ii) the negative direction
f) Find the total distance travelled by the cheetah during the 6 seconds it takes to capture his prey.

. A small town committee estimates that, with the introduction of a large new business in the area,
the population, P, of the town will change with respect to time, t, in years, according to the function

P(t) =8000+1+t .

a) What is the population of the town when the new business is introduced? (initial population)

b) Find an expression for the rate at which the population of the town will be changing with
respect to time.

¢) When will the population of the town be increasing at a rate of 1000 people/year?



Answers

1 1
1. a m= b) (——,—] c) y=-2x-1
N 2
y=-2x-1 m =1 mlzl
y 5 2
4 y=vX+2
3
12 3 4 5 6 7 8
X

3.8 m=4x-8 b) y=2x-05 c) yes 4. a)

s(t)
54
M y=2x®-8x+12 48
42
36
30
24

= N W R OO N @O O

o
B

l'u\\p
]
)
o
w
~
o

w

b) v(t)=3t>-12t+9 c) t=13
d) 4 m, 0 m from starting position

4000

V1+t

5. a) 8000 b)

c) 15 years

s(t) =t°—6t%+0t

e) i) te[0,D)u(3,6] i) te(3)
v(t)

48

42

36

30

24

v(t) =3t2-12t-9

(0.9)
\(1, 0 60) t

&

WS456

(2.-3)

f) 62m



MHF4UI Unit 8: Review
Date: Unit 8 Test Review

1.

Find the equations of the tangent and normal to the curve at the given point. Illustrate graphically.
a) f(x)=(x-2)%at x=1 b) g(x)=v3—-x at x=-1 c) f(x)=1L at x =2
—X

. An object moves in a straight line, and its position s, in metres after t seconds is s(t) =8— 7t +t°.

a) Find the average velocity between t =2 and t =3.
b) Find the velocity when t = 3.

Suppose the function V (t) = SiLth& represents the value, in dollars, of a new car t years
+0.

after it is purchased.

a) What was the initial value of the car?

b) What will the value of the car eventually be according to this model?

c) If the car is sold after ten years, determine the average rate of change of the value of the car.
d) What is the rate of change of the value of the car at 1 year?

The estimated number of houses in a new subdivision after t months is given by the function
N(D) = 1000t .
14 +t

a) Find an expression for the slope of the tangent to the curve at any point in terms of t.
b) Use the expression obtained in part a to determine when the number of houses in the subdivision
will be increasing at a rate of 35 houses/month.

2(x-1)
Jx+3-2"
a) simplify the function by rationalizing the denominator and identify any holes.
b) determine the slope of the of the tangent to the curve at x =—2 and illustrate graphically.

Given the function f(x) =

Given the function f(x) = ! 1 = 1 ,
X+2| B3+x)° 3+x
a) determine a simplified rational function of the form f(x) = % and identify any holes.
q(x

b) determine the equation of the tangent to the curve at x =-5 and illustrate graphically.

S_x*-8x+12
x* —4

a) simplify the function and identify any holes.

b) determine the equations of the tangent and normal to the curve at x =0 and illustrate
graphically.

Given the function g(x) = X

32
Given the function g(x) = u

x+1
a) rewrite the function as a piecewise function and graph.
b) determine the point(s) on the graph where the tangent is parallel to the line 9x+3y—2=0

and illustrate graphically.



Answers

1 2 1 7
1. a) y=3x—4, y=—=x—=— b) y=—=Xx+—, y=4x+6
)y y=-3%-3 ) y==g Xty

y=3x-4

s 5 4 3 2/40 1 2 3 a4
-1 X
-2
2.a) —-2m/s b) -1m/s
3. a) $50 000 b) $15 c) —$399880/ year d) —$1020102/ year
4. a) mt:&oo2 b) after 6 months
14+1)
5.a) f(X)=2/x+3+4 holeat (18 b) m, =1 6.2) f(x)=——— holeat(-2-1) b) y=——x—>
(x+3) 47 2
m =1
v x=-3
10 )
9 Y 3
(1.€) ’

x> +x—6

p— 2 i p—
7.8) g()="——— holeat(2,0) b) y=2x—3,y=_%x_3 8. a) g(x):{ K ifx<t [_1 5}

x2—2x,if x>-1

X=-2 y=2x-3







MHF4Ul Exam Review: Day 1

Date: EXAM REVIEW UNITS1 &2

UNIT 1

1. When a polynomial f(x) is divided by 2x —1 the quotient is x> —2x —1 and the remainder is —4.
Find f(x) in expanded form.

2. Find an exact value for the remainder when —6x® —2x? + x+1 is divided by 3x +1 without using
long division.

3. The polynomial px® —x*+qgx—2 has no remainder when divided by x—1 and
a remainder of —18 when divided by x+2. Determine the values of p and g.

4. If 2 is one root of 9x® —3x? +kx—6=0, find k.

5. Determine the quartic equation in expanded form with roots 0, 0, 1-3iv/2 and 1+3iv/2.

6. Factor completely.
a) x°—64 b) 2x*—-3x*-5x+6 C) 16x* —24x° +2x-3

7. Solve, xeC.
a) 3X+l_§:2 b) x*—x*+9x-9=0 c) x*-5x+2=0

2
d) 4x*+31x*-8=0 ) (x+gj +2(x+gj—3:0
X X

8. Solve each of the following. (Check for extraneous roots)

a) V3x+1-x+1=2 b) V3x-2-2Jx-1=0

9. State the solution set for each of the following. (Use cases to solve b and c)

a) [7-x=11 b) |x-1|<x C) |2x+4>12x

Answers

1. f(x)=2x*-5x*>-3 2. %

3. p=19g=2 4.k=-15 5 x*-2x*+19x* =0
6.a) (X—2)(X? +2x+4) (X +2)(x* —2x+4) b) (x—=2)2x+3)(x=1) c¢) (2x—3)(2x+1)(4x? —2x+1)

7.8) 3-415,3+415 b) 1-3i,3i ¢) -1-+/2, -1+42,2 d) —%,%,—Zi\/i, 2iv2

1+i7 1-iy7
x>l} C){XER ng}
2 5

e) —-2,-1,

2 2

8.a) x=8 b) nosolution  9.a) {~4,18} b) {XER




UNIT 2

1. Determine an exact equation of each function graphed below in factored form.

3 T ol || b) T T 1F [
| . 11 |
D EEEEWERN
| mmrima \\ N

2 - oS (':‘ \\ I
432409 13134 ) X
A \\ AV ?"
| T | !

2. Sketch the following functions, clearly labeling all x-intercepts and identifying these intercepts as
single, double or triple roots.

a) f(X)=(x+D2-x)(x—-4) b) f(x)=x*(x=3)> ¢) f(X)=@1-x)(x+2)(x+1)°
d) f(x)=—x*-x*+6x? e) f(x)=—x*+5x*-4

3. Solve the following inequalities graphically where xe R. Answer using a solution set.
a) x°-3x*-9x+27<0 b) x®-x*>-9x+9>0

4. Solve the following inequalities using a number line strategy where x € R. State your final answer
using interval notation.

2 f— — —

a) (2- X (x+221-3%) 20 b) 2X°—x*<13x+6 ) XX+ o gy X=4 3x=8

2x+1 x+1 2x-1

5. Graph the following rational functions by finding and labeling any holes, intercepts, asymptotes
and points where the function crosses the horizontal or linear oblique asymptotes. Include a table
of values for a more accurate graph.

6 —x? 2x° —8x

b) f(x)= ) f(x)=

a) gX)=———
) 9(x) X% +2x—3 X—2 X2+ 2X% + X+ 2

6. Solve the following inequalities graphically. State your final answer in a solution set.

J— 2_ J—
2x-1_4 b X =X=2.¢
X+2 x-1

a)

7. The graph of a piecewise function f is shown. Use the graph to determine the following:

vh
a) f()= + y=Fi
AR \ |
b) f(-1)= AGEAY N
Ry
¢) the equation of this piecewise function +# ] 0 \ ad
/ (4

d) the value(s) of x at which the function is discontinuous are

g) as x—>-1, f(xX) > andas x ->4", f(x) >

f) the end behavior of f: as x > —o, f(X) > and as X —>+o0, f(X)—>



Xx+5 if x<-3

, . and determine the value(s) of x at which
(x+1)° if x>-3

8. Graph the piecewise function f(x) ={
the function is discontinuous.

2
X -1 . . .
as a piecewise function.

x4

9. Rewrite the function f(x) =

a:_‘s if xe(-oo]]

10. Find constants a and b such that the function f(x) =< 3x if xe(L2)
bx? —a if xe[2,0)

is continuous for all xeR.

11. Given f(x)=—

1 X +J.‘ +2,

2

a) graph the function y= f(x) by naming and applying transformations on an appropriate
function.

b) sketch the graph of its reciprocal function y = % on the same grid.
X

12. Given f(x)=2J/x-1 —4,
a) graph the function y = f(x) by naming and applying transformations on an appropriate
function.
b) sketch the graph of its absolute value function y = | f (x)| on the same grid.

Answers
l.a) f(X)=—(x+3)(x+1)(x—-2) b) f(x)= % (X+2)(x+1)(x-1)*
2.a) v b) c) ¥y
(-2,0) (-1,0) x
d) g e)

(2,0) (1,0) (2,0)
(-3,0) (2,0) x




3.a) {XeR|xs—30rx:3} b) {xaR|—3<x<1orx>3} 4. a) Xe(—w,%]u[2,+oo)

i b) Xe(—oo,—Z)u(—%,?»)
11 1
C) Xe|—-=,=|u| =,+©
23 2
(-3,0) . (3.0) d) XG(—oo,—B]u[—l,lju[Zan)
(3,0) X (1
x=-3 x=1
N i y=-x-2 x=2
5. v, b) v, c) v,
3 2 (2,32) *
2 (@0 /o\:
1 -6-5-4-3-2-1?1 3 4 5 6 7 8 (052)
< X V.Y,
y=0 2
6 5 4 5 4 0 2 3 4 5 (0,0) (2,0)/
X 5 -4 3 -2 -1 0 1 3 4 5
4 1 X
5
) -2
7 (4,-8) -3
8
9
-10
11
6.a) {xeR|x<-7orx>-2| b) {xeR|-1<x<lorx>2}
X=-2 x=1 y=X
Y 4 Vs
8 4
2 3
(-7.0) !
5 7 -6 -5 -4 -3 1-l13 1 2 3 4x y=a1 (_110)] (2 D)
2 0 3 4 5
- 1 X
-3 -
(0,-35) 3
5 4
5
w3 y2?
X* —X +4X+4,if x <4
7.2) 3 b)dne ¢) f()=y x+1 d) x=-1, x=4¢€) 3+ f) —0, 0
— Jif x>4
Xx—4
8.a) x=-3 11. 12.
x=2
Y 5
4 (1,4)
3
2
1

6 7 8 9 10N
X

y=1f()

bbb b ho

4
&
IS
&
¥}
4
o
h b b N Lo

9. f(x)= —x-1 if x<1
' T lex+l if x>1

10. a=-2,b=1



MHF4Ul Exam Review: Day 2

Date: EXAM REVIEW UNITS3 &4

1.

2.

Write out the addition, subtraction, and double-angle formulas for sine, cosine, and tangent.

a) Graph y =sin@ and its reciprocal function on the same grid for —27 <6< 2r.
b) Graph y =cosé and its reciprocal function on the same grid for —27 <6< 2rx.
c) Graphi) y=tan@ andii) its reciprocal function on separate grids for —27 <8 <2r.

Convert the following.

a) 195° to exact radians in terms of 7 b) 6.85 radians to the nearest degree

Determine the exact measure of each of the following.

a) a positive angle co-terminal with % b) a negative angle co-terminal with 228°

c) the principal angle, if —520° is the d) the principal angle, if the terminal arm lies in the
angle in standard position third quadrant and the related acute angle is %

Calculate exact values for each of the following. (Include a well-labeled diagram for each.)
3r

. -5 8 14 1
a) sin— b) sec——  ¢) cot (-2 d) tan— e) csc| — f) cot| - —
ysn®l st Qo2 e oo 7] f oot~ 7]
Simplify to a single trigonometric ratio using the appropriate identity from 1. and evaluate.

a) sin34° cos4’ —cos34° sin 4° b) coszg—sinzg c) sin(_:ﬂjcos(_gﬂj

Use an appropriate formula to find the exact value of : a) sin (% 7[] b) cos (é 7[)

If csc = _?13 where 270° < £ <360°, determine the following. (Include a detailed diagram.)

a) the measure of the related acute angle to the nearest degree
b) the measure of £ to the nearest degree.

) exact primary trigonometric values of
d) an exact value for cos 243
e) an exact value for sin24

-4 . . .
If cota = 3 and « is a second quadrant angle, determine the following.

(Include a detailed diagram.)

a) the related acute angle to the nearest degree

b) the principal angle to the nearest degree

C) anegative co-terminal angle with the principal angle
d) exact values for the primary trigonometric ratios

e) an exact value for tan 2«

f) an exact value for sin (%—a}



10.

11.

12.

13.

14.

15.

16.

17.

Prove the following identities:

co§x —tan X =sec X b L =csc? @—cschcot
1-sinx 1+cosé
cos2x  cotx-1 cosé —sin 20
- = d - =cotd
1+sin2x cotx+1 cos26 +sin@ -1
Solve for x where 0<x<27. Answer to the nearest hundredth of a radian if necessary.
a) secx=-6.658 b) tanz(gj—lzo c) sin2x-1=0

d) sin2x=cos x e) 7sinXx+cos2x =—-3 f) 3cos2x+cosx+1=0

Solve for x where x €[-27,0]. Answer to the nearest hundredth of a radian if necessary.

a) 4sinx—3cos’x=0 b) 23in(x—2§j:l

For each of the following graphs determine an equation of the sine function y=asink(@—d)+c
and the cosine function y =acosk(¢—d)+c by finding appropriate values for a, k, d and c.

a) M A b) ;_“_sz‘f‘:f?f;,’fii A *
N _- :{- .';. _\ :. {““_. ;;:n-—-—~. O . "Wl A A--—--o-——I —-—E-:
\: H m e \SANENAOANE
“lof bl gt (€ =y
-l -3l B o
. - _'| ié 42 ‘..T1q 25 A B i _i[
,,,'1-;_\; i_:J 1 --.u_—- L;c th#m_‘i 1 -i | t J_

For each of the following state any reflections, the amplitude, period, phase shift and vertical
translation. Graph the curve as indicated.

a) y= 3sin(x + %)for one cycle and state the domain and range

b) y:—lsin3[x—£]—£,—7z£xs£
2 4) 2 2

C) y:—ZCos(Zx—%j—l for —%s X<

A Ferris wheel has a diameter of 18 m and rotates at the rate of 5 revolutions every 2 minutes.
Passengers get on at the lowest point which is 2 m above the ground.
a) Draw a graph showing the height, h, in metres above the ground after t seconds for two cycles.
b) Determine an equation for the function graphed in a.
¢) Use the equation to determine to 1 decimal place:

i) a passenger’s height above the ground after 1.75 minutes

i) the times in the first rotation the rider will be 18 m above the ground

Find the points of intersection of the curves f(x)=cos2x and g(x)=sinx for —z<x<r.
Illustrate your solution graphically and then state the solution set for f (x) <g(x).

Graph each of the following on the same grid for the indicated domain.

a) f(x)=-2sin2x & yz%, x €[-,0] b) f(X)=3COS%X+1& y=| f(x)|, xe[-27,27]



Answers

3, a)% b) 392 4a)7—” b) —132 ¢) 200 d)— 5.3) -1 b) —v2 c)dne d) -3 ) -1 f)—%
3
6.2 sind0 =L b) cos” - L o) Leif 57| V2 4 62 V216
2 4 2 72 4) 4 4 4
5 119 120
8.a) 23 b) 337 ¢) sinf=——,cosf=—, tanff=—— —_— -
) ) ) sing 3 B B )169 169
9.a) 37 b) 143 ¢) —217 d) sma—g 00505:—£,tanoz7—g e) ——4 4‘/_ 3
5 5 4 7 10
11.2) 172,456 b) 2, 3 E S g £ E ST 3Ty Ix 1l N2, 230 3985—”
2 4 4 6 2 6 2 6 6
12.a) -5.72,-3.70 b) - % _%
6 2
13. a) y=sin(9+%j, y=co{9—%) b) y=sin20+1, y:cosz(e—%j+l
14. a) b) C)
y
4
, (mue, 3) v v,
(w73, 1) (2m3 1)
05 1
. (-7m/12,0) (m/12, 0) /.\
(-3, 0) (5‘T£’ 0) - s o7 2 w2 |0 311/2
=  Oleme o\ T 2] /—N‘Z(-nmz, -0.5) ( (m/4,-0.5) x (512! 1)
- (-3nw) (-m/12, 1) (1171/12, -1)
-1
2 (-11m12, 1) (-4, 1) (5m/12, -1) 2
3 15
. (T, -3) 5 N (mse, -3)
4
D:{XER7£SXS5—”},R:{YER|—3SyS3}
3 3
" V4 7z 1\(57 1 5
15. a) 16. (——,— ] [—,—],(—,—J; {XER ”}
2 (12, 20) (386, 20) 2 6 2 6 2 6 6
20
18 _}’2
—_ 16
E u g(x) =sin x
-E 12 -
'%f 10 g =
< 3
6
4 (48, 2)
#(0,2) (24, 2) .
0 8 12 18 24 30 36 42 48 54 (_m2, 1) f(x) = cos2x
time (s)
2
b) h(t)=-9cos ~=t |+11 or h(t) =9sin —=(t—6) |+11
) het) {12] ® {12( )}
c) i) 17.4 m i) 9.4 seconds, 14.6 seconds
17. a) b)
y="f() (-2m, 2)

-3m/4 -2




MHF4UI Exam Review: Day 3

Date: EXAM REVIEW UNITS 5 &6

1. Review the Exponent Laws from Unit 5: Day 1.

2. Evaluate each of the following:

3 1 3
572 271 +471 42 —83 1 9):2 3743
Vg P 95 9 (Z‘mj ) 3 gm
164 x 252
3. Simplify to a single power and evaluate.
n+l n-4 3x-1 X
a) 3 xi b 477 %16
27" 32%* <8

4. Simplify and write your final answer with positive exponents.

0 ey Fbey) o

5. Rewrite each expression as the sum and/or difference of terms, where each term is of the form ax".

5 _£y4 _ 3 2 —_
a) 4x° —5x 4+ 6x —2 b) x® +27 0 i(szrij d) X—4
2X X+3 Jx 2x Jx =2

6. Completely factor each of the following expressions.
a) —2t1-t)* +4t*(1-t)° b) 10(2x+1)*(3x+2)* +12(2x+1)%(3x+2)°
) 12x(2x* —1)*(x* —2)? —4x(x* -2)°(2x* -1)°

7. Review the Logarithm Laws and Properties from Unit 6: Day 3

8. Change to exponential form.

a) log, 3= % b) Iog(%) _
9. Change to logarithmic form.
a) 3*=9 b) e’ =1
10. Evaluate each of the following exactly.
a) log ;1 b) Iog4[6—14j c) log, 5% d) e’ e) log,(-1)
11. Use the properties of logarithms to write each of the following as a sum and/or a difference of
logarithms.
. x3(x-2)*
a) log, ¥m b) In{ﬁ}
12. Simplify to a single logarithm using the logarithm laws and evaluate.
a) logs 3+log, 12 b) log,15—-log, 24 —1log, 5 C) I(I)i;;\/f
,

(Use change of base formula)



13. Solve each of the following. (*means answer to 2 decimal places, otherwise answer exactly)

a) 3(5X2+3X)=% b) 5° -5 4+120=0 c) 3% -3 -12=0+
3 1 2 2
d) IogX27:§ e) Iog7x=§log727+glog78 f) 4(7 )=8*
9) In(log4x2):0 h) log,(x—5)+log,(x+3)=1 i) log,(x+4)—log,(x—3)=3
) (Inx)*+Inx*=0 K) e —5e*-24=0 [) x=1log,80 *

(Use change of base formula)

14. A photocopier, which originally cost $500 000, depreciates exponentially in value by 10% each
year. What will be the photocopier’s value in five years to the nearest hundred dollars?

15. In 1947, an investor bought Vincent van Gogh’s painting Irises for $84 000. In 1987, she

sold it for $49 million. What was the annual exponential growth rate for this investment?
(to the nearest percent)

16. In a recent dig, a human skeleton was unearthed. It was later found that the amount of Carbon 14

in it had decayed to L of its original amount. If Carbon-14 has a half-life of 5760 years,

NG

how old is the skeleton? (Use “a” for its original amount.)

17. A radioactive substance decays from 20 g to 15 g in 7 hours. Determine the half-life of the
substance, to the nearest minute.

18. Graph the following by naming and applying transformations on an appropriate function.
Then, find the domain, range, intercept(s) and asymptote(s). (A table of values may be included.)
3

a) f(x):—%[%jx+2 b) y=2e*"-2 c) yzlog{%] d f(x)=In(2-x)

Answers
4 13
2.a) 27 b) 27 c) 3 d) 125 e)6 3.a) g1_1 b) ot 4. a) 4i7 b) x8
25 ' 4 5 8 3 32 y

7 1 5 1
5.a) 2x—g+3x’3—x’4 b) x*—3x+9 ¢) x2+x2+zx 2 d) x2+2

6.2) —2t(1-1)°(1-3t) b) 2(2x+1)°(3x+2)*(28x+17) ¢) 4x(2x? —1)2(x* —2)*(x* -5)

1
8.a) 92=3 b) 10’2:% 9.a) 2=l0og;9 b) O=log,1or0=In1 10.a)0 b) -3 c)% d)% e) dne

11. a) %Ioggm b) 3Inx+4|n(x—2)—%ln(x2+l) 12.3) log,36=2 b) |og{%]=—3 0 |og2\/':%

13.a) -2, -1 b)4 ¢) 1.26 d)9 e)12 £)2.36 g) 2,2 h)6 )4 j) 1,ei2 k) In8 1) 6.32

14.$295 200 15.17% 16.8 640 years 17.16 hours & 52 minutes



18. a) Transformationson y = [%j are: b) Transformations on y =e*are:

i) reflection in the x-axis i) vertical stretch by a factor of 2
ii) vertical stretch by a factor of % ii) horizontal translation right 1 unit
iii) vertical translation up 2 units iii) vertical translation down 2 units

D={xeR} R={yeR|y<2} D={xeR}, R={yeR|y>-2|
x-intis log,4 or =-1.3, y-intis 1.5 x-intis 0, y-int=-1.3
horizontal asymptote is y =2 horizontal asymptote is y =-2
Vo3 ;
Y13

12

1

10

!
'S
'
w
'
[§]
'
b Yo 2 v w e e e
P
-
| -
o
~—
w
=
=

c) Transformations on y =log, x are: d) Transformations on y =Inxare:
i) vertical stretch by a factor of 3 i) reflection in the y-axis
ii) vertical translation down 3 units ii) horizontal translation right 2 units
D={XER|X>O}, R={yeR} D={X€R|X<2}, R={yeR}
x-int is 2, no y-int x-intis1, y-intis In2 or=0.7
vertical asymptote is x=0 vertical asymptote is x =2
Vs
7 (,6) Y5
6
4
5
4 3
3 (4,3) \\2
2
] M, 0)
8 -7 6 5 4 -3 2 10 2 3
-2 -1 3 45 6 7 8 910N X
X
-2
-3
-4

I I T T (N TR TR
® N O O BN 2O




MHF4Ul Exam Review: Day 4

Date: EXAM REVIEW UNITS 7 & 8

UNIT 7

1. Given f ={(0,4), (1,2), (2., (4,5} and g ={(0,0), (L), (4,2), (9,3)}, determine each of
the following, if possible.
a) (fof)(0) b) (g9-1)@ ¢ (feg)@ d) g™ e) (97°9)d) f) fog

2. Use the graphs of fand g to determine each of the following, T

if possible.

a) (9°f)(=2)  b) (f-0)(-2) ¢) (g°0)(0) f

d) (fo)-) e @(1) H (f+9)@

9) D, h) the graphof h=f —g

1) the equation of h expressed as a piecewise function g

3. Given f(x):ixx, g(x)=x>+2x , h(x) =v4—-x , p(x)=cscx and q(x) =log, x, find:
a) 9(f(-1) b) (f-9g)(-2) c) (f+h)(-12)  d) (q-h)(-60)

e) D f) f*(x) andshowthat (fof)(X)=x @) x if f(X)=g(x)

g+h

h) x,if (goh)(X)=0 i) xfor —2z<x<0,if (fop)(X)=2 j) (fxg)(x) and graph

t
4. The number, N, of bacteria in a culture at time t is given by N(t) = 2000{30 +te 20}.

If the bacterial culture is placed into a colony of mice, the number of mice, M,
that become infected is related to the number of bacteria present by the equation

M(N)=3/N +1000. After ten days, how many mice are infected?

5. A firm can sell x units of a product daily at p dollars per unit, where x=1000—p.
The cost, C of producing x units per day is C(x) = 3000+ 20x.
a) Find the revenue function, R(x).
b) Find the profit function, P(x).
¢) What price per unit will maximize profit? What is the maximum daily profit?

UNIT 8

Redo Unit 8 Test Review.



Answers

1.a)5 b) -1 ¢)1 d) g™ ={(0,0), (1.1),(2,4), 39)} e)undefined f) fog={(04),(1L2),(41)}

2.8)4 b)7 ¢) -6 3.3) -1 b)dne c)% d)3 e D, =xeR0<x<4]
d) -8 ¢) undefined ) 8 f) F10=—2— g)-2-11 hya ij-F _I%
x—-1 6 6
9) D, , = {xeR-2<x<4} D) (Fxg)(x) = (x+2)2, holeat (0,4)
h) 3l10 Y10
: .
f \[2 .
& 7
\ .
v 5
EEREE 0 ﬁvz (0,4)
/ [ A
1
N 2.9
g - 6 5 4 3 2 10 1 2
N : .
! 4.418

=3x+3 if —2<x<0

. 5.a) R(x)=—x?+1000x b) P(x)=—x*+980x—3000 c) $510 if x =490, $237 100
-x+3if 0<x<4

i)mm:{



