
Math 105 Fall 2009
Final exam sample questions, from old tests, etc.

A note on this exam: it will be comprehensive and will require you to solve problems
using information from the entire course. The questions may require you to use what you
learned in several different contexts to solve a problem. Among the skills I expect you to
be able to draw on in any context are.

1. Write the equation of a line.
2. Use laws of exponents correctly in any context.
3. Factor by factoring out greatest common factors, even if the common factor is a

polynomial, exponential, log, or trig function.
4. Solve any quadratic, determining whether it has real roots and if so, whether the

roots are rational or irrational.
5. Use the technique of completing the square.
6. Find function inverses, including function inverses of log and exponential

functions

So here are some typical questions.
1. Find all real solutions to the following, using any mathematically correct technique.

a) y'(y -7)-s(y-7)=o {--rX5'-t }' 4-.1|gjjJS;3]: .3-:
'd--r 

r," iy *3;4:, {j-? }r: . *oWi-"u,IT-, -r"

b) xz +3x -- *l
17 *n "{:3r4t.:\* r{ i\;;: o Lo.r dua&a-f,ri" *^vrr,.ulc , x ' -.? tyfiffiKr'r ,
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6. Lx f(x) =r/f +2, x>-8.

a) Why is there the restriction on the domain of f ? a, . .t . t/r( t,ot( t,t, r(ti .r4Ui \+zlo ', 4 z-? ',t,v2'8, U'r*+t* fu'vu11'nii-ttt(ttLrp( f'"rh:'u''t xJo
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7. Let g(x)=3+e2'.

a) What is the domain of g? y? tR,
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d) Find the function inverse /-'. Show that f and the function you found are
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a) Find the following, showing all work.
i) "f (2) = z-l =, I

ii) f (o)
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b) Graph the piecewise defined function /(x) on a don rain of at least t-3. 3l
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10. Let "f (x) = 2x2 - x .

answer.
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Isf an even function, an odd function, or neither? Justifu your

No6tr ,r.{, lr&^.' {t,vl, f t"). -ilut4.d ,,.{t"y}- -lt*'i.
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11 Find functions f and g such that the function F(x) = ,{x -4 can be expressed in

theform f "g
t4jq(*)-r-* r1r)= s{T
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12.Let -f (*) = x2 - 8x + 10 .

a) Express f (x) in standard form. b-- *c

{t*) -- x2-8a+rt, -tt+ to ,--4--,1
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b)Findthevertex(bothcoordinates)'\*"r{<,,1-i[*h,L}

c) Whatisthey-intercept? -p1a)'- O'*8/r')l lo - Io.
d) What is/are the x-intercepts, if any? tzk (x -'i )'-L : o

13. Consider the polynomial: P(x) = x' +2xt -5x+2.

a) Use any method to show that x = 1 is a zero (root) ofP(x)
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b) Find all zeros of the polynomial P(x).
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I4.Let P(x) = xo - xt - 6xt
a) Find all real zeros of P(r)
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b) Sketch the graph ofp(x), accurately showing utt rni.."prs and long term

behavior.

15 Find the quotient and remainder:
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16. Let g(x) = l-2+-3x2 -. Pind the following:x'-2x-3
a) x-intercepts, if any Noru I r-t. l) + 3 v '=

b) y-intercept, if any g :-.i , e' /a, - v) glo), i-'*19 , -u 
!

c) Vertical asymptote(s), ifany y= i, -F.- - I Le-k s) *)-Y-? :o; /r-3)v+' ):" ;,E- j\ Y: _ [

d) Horizontal asymptote, if anY --.,*-i_-*=-- g ir: i.f j-j; * 
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e) Graph the function g(x) - r-2 +-3x2

x' -2x -3

i

!?: -3sr
Na roreJ asti*{'r

i Lr, -
j 1-9 -

'J

-tf

I t't) 
-- t7+.18

1t!'E'3

bo

-; 
17

5

ij

t'

i

I

*
v

{

I

^(t")= l>+l,sU) = t7o !r-t
) .-' -'J /

iL - \7--3 2\

a/->),)- t> tlL t 4J.-

=ttJ
z1(

I
I

"ftl\r
qt.J-,1

tz. rvaluate tfre foirowing "*prori*r, 
.fi.iil*ingih.logarithms f""* *swer in

each case should be a number.)

a) log20+1og5 = 4(zo.5l- t%Iho > t3to" =Ei
b) 4ztoeas - +tq3+X' 
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c) 6rn'Je= uh^;,,= lnb'o)r" Gor,i',, l* Ll,'&'h L.nl:=r) . ! ,

18 Rewrite th" "*pr"r.i." ", "'ri5*p;i5l:T, t{at. +l* rn<, - 4) - 4tnx = t^ i*+,'1,i - ln, 1v-4J- In*{=
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b) r=rog4-rog(x+r), b1*,, ^#,"- TYX:L : r: S -r = - b * *
c) lnx2 =ln2+lnx lny2 -- tn Z* ; yt , 2L,t N>- zy = D = (v!(f-z) $

t><D ;V= ,] ctuak: y--tp |!at,n
True/False. Determine whether each of the following staterrienti is thrc-or$lse. Asytntx.r".a
Show work to iustif
;j'"-i-'i'":"i'1i"l;*':"i"'" tni."'^i , i + y--j

log(2000x) = 3 + losx +log2 , tog t?apa v), tco{roo . r:;i;G tnffi"t Lrq, + trl;;
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If logy=3+2x then

lf y = e' .e', then lny = 2y .

X = l-l lF tq W "" t lor'ld''j
\*u& " {roa'3t r
l@o . bax y'

21. Consider the angle -sry'4

,' * $+?' '3=U, t^
\rlr1 "' \vl lc

\*+"e'-^--- -- '

a) Express -!radiansasdegrees: -a?gs -ry'4S" -5f+s"], -zvsd
4

b) What is the reference angle for this angle (in radians)? Gl+ r*dr'ars

c) In what quadrant does the terminal side of this angle lie? S
d) What is the exact value of sin- +? E
What is the exact value of tan- +? - |

22. Considerthe angle 250". W zioo , .ir 
o , dH , zsjla) Express 250"as radians: lf, 6"' r8o tg j

b) What is the reference angle for this angle (in radians or degrees)? 'T CI' -- T* If
c) In what quadrant does the terminal side of this angle lie? s"

n^ r o 23. Find the exact values of the following functions of the angle g, when cosd = f,, and
ts\tr'ao 
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I;'t- r \
I

_ {. B c) secd = ul'l ; d) cscg = - ?t ; e) cot|= 
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j" [ -"t "' ̂  r, Evaluate the expressions: sin'(-150") + cos'(210.) = trnd 4tanz i - qr""r Z 
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26.Frnd the radius of the circle if an prc of length 15 m on the crrcle subtends a ceniraff
angle of 3O'.(Hint: S =r0) qoff' 
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