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MATH 3: Final Exam

Problem 1. (6 points) Determine whether the following statements are TRUE or FALSE. No justification is required.

(a) {1 point) The equation 22 + 42 = 1 defines y as a function of z.
(b) (1 point) A one-to-one function always has an inverse.

(¢} (1 point) The linesy =2z + 1 and y = —2x — 1 are paraﬁel.
(d) (1 point) For every real number z, In(e®) = x.

(e} (1 point) For every real number z, sin ™ (sin(.:r:)) =z

(f} (1 point} The function f(x) = tan_ll(ié) is one-to-one.

Problem 2. (12 points) Let f(z) =2z + 3.
(a) (3 points) Calculate the z-intercept of f(z).

Answer: [THISHE
Answer: [ 1 RUE
Answer: [FALSE
e FERUEE

Answer: m/
TRLE

o =5(<) =Lx+t3 == Y= ~—

(b) (3 points} Find the equation of the line g(z) that is perpendicular to f(z) and passes through the point (2, —3).

s SUO = mytb . Tven  wm=
=2 b=

4 (%) :'%‘A—l

_%_. PRV ’%zt)tl):t%}?""l)

(c) (3 points) Calculate the point where f(z) and g{z)} intersect.

SD\UL_ -g{_%) ;j(K\
Ly+ > = -"%- X -1 "-"—7 S;

Hwee  SE= A e Ddes M—omﬂr

:..QB_
At
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{d) (3 points) Graph both lines on the grid below:

5

Problem 3. (13 points) Consider the quadratic function f(z) = 222 + 2z — 4 given in general form.

(a)

(b)

(4 points) Identify the vertex, the line of symmetry, and the = and y-interceptsof fz). = —

Vertey d ( £ zu,)) ( I-;(_%\):w
L.0.5: [x=-3

v-wk s 300 = 'ZJZW“-’ (2¥-2) (h+2) =0 &7@

(3 points) Identify the range of f(z).

SN\_LL a =120 \ PMU}M{K— 470"‘"5 UgP =) \/W‘Lﬂ,\d V4 W ﬂ,)a,,u(

g S

MNTMAM, =7 GQW}& L) = [_%A,ﬂ

(3 points) Write f(z) in standard form.

1) = ck(x L\) + e %2( -;_ .-",li
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(d) (3 points) Graph f(z) on the grid below: L

o

h

Problem 4. (10 points) Consider the following graph of a polynomial.

kS

[2+3

Identify the degree, the end-behaviour, the zeros and their multiplicities, and the y-intercept, Write down an equation of
smallest degree for this polynomial. ' ' '

EN&'B‘M\‘W‘\ s I s x—A [rﬁ—(ﬂ——ﬂ-/?" s X—-m0

=) c’@g\'m 9 DM‘

- 0 el desree 23
Berost - Uy okl = daqqes 27

xe | Qumee¢21
wEL o, eVan é\qﬂfru 71

4~ =, TN we baow  F0) = a (5360 (q)*

\_’_..__-————’—-_—.'——P/ ) .
Y = ¥L°3 - B Le-\-t{h(owﬁt (_‘7'1-\1 =) 4= \.

So |1 = ('14*(\3 (x*ﬂl(_k_f_)i |

=
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Problem 5. (8 points) Let f(z) = #% + 2% -+ 22 - 1.

(a) (6 points) Divide f(z) by =® + 1-usi11g long division.

2>

YA % e 53 a4

ey |
0 @ e Ags(ap Ty smuafr‘
Han >
S $() = (4097 4+ k241

(b) {2 points) Identify the quotient g(z) and the remainder r(z).

100 = % r{x) = X

Problem 6. (9 points) Let f(z) = 22° — 322 + 1.

(a) (3 points) List all possible rational zeros of f(x).

_% Worep el Uk Ml 2,

- A

oo

=%

{b) (3 points) Determine all rational zeros of f(x).

(\.z__.‘s g |

y\ 2 -~

'z_-—l——l@ Y
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{¢) (8 points) Factor f(z) as a product of three linear (degree 1) polynomials.

lL@M! - §w=e cmpv&'v'“?vm Lo (b:
s = (x-0) (2% =)
vy SCHRY=e  we knly” g (R0 Dyvile

2 - -
S 's - \
A 0

=) 90 = (x o+ Va) 2x-2) = (2xx V)%

Problem 7. (8 points) Let f(x) = E=1)%@+2){(=+3)

(a)

(b)

©

(z+2)(x—3)

(2 points) Determine the x and y intercept(s) of f(x).
Yok = Sy & b = (x-)" (v42) (x¢3)
& x= [ X=-1 , X=-3.
Bk 1 2) 0wkl st oot aw x oMt
= [¥= o] :

- L , & [l
Yok f(e) = R LTS -
-

(2 points) Determine the vertical asymptote(s) of f(z).

@ Nte dook  Xez b WIT o wd }t@i "
Iywp b beanse w0 (b)) Ty ow |
A ) Nﬁw ko hem g ,

(2 points) Determine the horizontal asymptote of f(z). If there is no horizontal asymptote, explain why.

Aacer o wwaorayr > deque oA denonatn b1

=1 TQD \or e mbal -o&s\JM Wyte
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(d) (2 points) Determine the removable discontinuity of f(z), if one exists.

X=-7

Problem 8. (12 points) Suppose that tan@ = 15—2 and sin(#} < 0.

(a)

(b)

()

(d)

o

(2 point) Determine which quadrant 8 lies in.

A oo
4:‘“’
szl
<
b?ggz C

use TWS h«;m,ﬂ). "
e A
s

(2 points) Find cotf.

—

—

T Y

(2 points) Find cscé.

a (2
@?.’77@.

(2 points) Find sing.

-

e

%1\/\9:—_—,\}—*

(2 points) Find cos#.
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Problem 9. (14 points) Consider the following right triangle.

.

10
(a) {2 points) Find the length of the hypotenuse using the Pythagorean Theorem. %

/
'LBZ—TL “Qrm oJD Ve

(b) (2 points) Find sin{A).

%,\;\ ,A( — W — ‘Om S‘D?;‘(

> ey S
{c) (2 points) Find cos(A).
& DEEN
o9 /:\f - -——( - Z
73 24 21

(d) (2 points) find tan(A).

'&‘VL u‘A(‘ | S D\'A | = .“@ -9
A_ — /l/: - "i_
cvok
(e} (2 points) find cot(A4).
2.

C/vaA’ ':: "%»

) (2 points)Find.sec(A).

— 074
Se /e -
S
{g) (2 points) Find csc(A4).
A

CSC AT '“"”g’:
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Problem 190. (12 points) Let f(z) = 7w cos(wz — 7) and g{z) = msec(mz — «).

w eps (1 Nty
(a) (4 poinis) Identify the amphtude period, midline, and phase shift of the sinusoidal function f{x).

amp = T Pg,‘ub‘ﬁk - ?'%E_— = 1 WJ(XL\:.

e Sh®d ¢ Pk (ot

(b) (3 points) Graph two full periods of f(z) on the interval [0,4] below

(c) (2 points }dentify all vertical asymptotes of the periodic function g(z).

A M wmeg bbbt $10- 0

= --‘iHL Kt Mjm,&ey,r\

(d) (3 points) Graph two full periods of g(z) on the interval [0,4] below. Use vertical dotted lines to identify the vertical

asymptotes. Hint: the graph can be obtained from the graph in part (b).

] ) p
. 74‘\ . ] _ "4 ?\
i IS | U, D [ \ / 7
—am2 ji \ /’ T \ Il R
N A N
| A g - )
JENE W S B | JRND N S S S A ] T TSI RO Y
-73.[,2 ..... S B et _
10 5 15 3 5 3 45 —4—
2
A .
L . i g e ) I TR O
S i e S . S e e e e -+
-3z N — - ] —
B A \ f } I . \\ . ; I
=F 2n N A | A I VI L\~
\\/( v [V
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Problem 11. (10 points) Find the exact value of the following expressions.

" (a) (2 points) sin~*{cos{m))

SM " (wy ) = s (-1) = -—T%’ |

(b} (2 points) _tgn_l(sin(w&)

fan™ (9 B/2)

(c) (2 points) cos(sin™'(—4/5))

oS (sm"%*“/s-)\; (05 6 = 2

Sk o=t () =2 she ::;-i “’Wzééé%ﬁ‘i

> coy &7 0
| s RUHE

" (d) (2 points) sin(tan—1(4/3))

12~

5\\ (A (2 = ¢ \ 6= L H

SLJ\‘ | @-’ -E-M\{(”/”D =7 Lliw & = /3 “A@)/.“

z,/\4 | .
QT L&

SIORb in (’.Q]l 5

I/J’/A '_I,/

(e) (2 points) cos(sin™(1/z)) Note: your final answer for this one should be a function of z.

et o= oY (N) ., = 5\\{9, L
kcs?‘aﬁsw\‘(‘/xﬂ uo’:@ = ____ﬁ___‘ﬁw——(

@z. T/Z

QL or
QI
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Problem 12. (8 points) Find the exact value of the following expressions. Hint: write each angle as a sum or difference of
two special a.ngles and then use a sum or difference identity.

(a} (4 points) sin{l1r/12)

St\\(‘llw/[lw

(b} (4 points) cos(117/6)

cos () = o (S b

= ¢y (SF b oT)

Coy s"rr[@ (o3 t+ — S 5'“/6 ST

- D =

N
et

Problem 13. (12 points) Find all solutions 8 for the following trigonometric equations. Note: there may be infinitely many
solutions. :

a) (6 points) cot @ = 1.

C,UL'{):_( (= ‘{70./\' =\ . \ 7i%7%6

=%y T « SAKTM o ‘i-“”h “/7—B Xy

T\a.wug\sjvjm G%ST ¥

\\ ‘59\14\,\ W\ 9 org ; |

E = Jx—MwW
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(b) {6 points) sin(20) = cos(#). Hint: vse an identity to simplify.

Wse 3,\\'7/9 - Qﬁh\@f (0% Wl..f M\r@'
2 sW b Cosb = sMQRE) = oob
_ v = _\
7 SUE -y

[— wnok L\Jrclﬁ., o = Wr/[, ! tm/‘g ol 10)7‘“?-
N ng‘ 3/% Sh,g v Lo ; 5V a\l\ '&s\-/\:\'mr nfe :

&;«, Wy prew o= WY J(@
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