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1. (12 points) Evaluate the followin limits Sh 
be one of DNE, oo, -oo or a nur~ber. . ow the algebra work where applicable. Your answer must 

(a) lim ( x
2 

- x - 132) -=-~ ( Jl -1.Z) {.1 t /I} 
x -+11 x2-x-11Q :X.0J/ ['.Jl-ll){:X-tlO) .J-

- + - -, 
~ ( x -1 'l) 11 + 1 1 \ = _ ro }_;_ (x -12-) l 1 + 1 1) :::_ + ov 
'.Jl-:>llf 1x., 11) i:Jl.,. 10\ 1'.-311- 11.::,: 1) 11+ 01 

~o ~ DtJt-

?u_tL 
___ :X-____ ~ 

J 52it1 1'~-oo Js.xi+1 
(b) lim ( 3x + 2 ) - )___:__ 

X -+-<X> V5X2 + 1 -

i~CO 

z_ ,.-A - ft: 2-

'3 t ~ ' ()!.t.0 so __ z. __ ::. -..2. Ol = -J .z z.7 -----=-~ 
{ 5 t 3~1- f? 

I 

1.r-,;_) /1t~I ?t l:x-~) 
(c) lim (~ _ 1 ) - Jt_ 

x-+2+ x2 - 4 x2 _ 2x -
1_4-2f 

x~ - (1+i) 
x I J1t2) /y_ -z) 

1:- -:<__ - -
- 7--!>J+ x/J:-i~)/i-z) -

- co 
+ -f- -t 
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2. (11 points) The following is the graph of y = f(x) with domain all real numbers. You do not have 
to explain your answers below. For limit questions your answer must be one of DNE, oo, -oo or a 
number. In the graph below f (-5) = 8 and /(12) = 8.5. 
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(a) !'(9) = 0 

(b) f"(2) = 0 

(c) lim f(x) = 3 
x-+12+ 

(d) List all the intervals where the derivative f'(x) is negative. 

(5
1
q) DR. 5«<x<.q 

(e) List all the values of x where the derivative f'(x) doe not exist. 

-5 1 5 I \=t I \3 
(f) /(3.17) = 

glope. =-
o- 0 1, -0u.L er1uaY10Y1 u::.O.ljX-tlD 

12_-o = . 7 . 1 ) U _ I\ ~b~ 
s- l -s 1 ~ { ~. n) ;: o.4 l 3 . 17 t ' o - . 

(g) lim /(5 + h) - 12 = @. 4 
h-+O- h 

(h) lim /(-5+ h)- /(-5) = 0 ~ b 
h-+0 h 
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3. Answer the followin g. 

(a) (4 points) Use the limi d .. 

I 
t efimt10n of th d . . \ e envative to find th - - . e derivative of J(x) = _1 

f.xtntl ffiT _ L .Jxtl - b~'"t' v'XTI. ~ ~ - - '" ~,<t\ t~ '.H11t\ 
h-. fl--"o n I~ l ( JY.ti) • Ji;! tf J1+n+i 

_\ 
~ 

(ft\ (xt1 ( fftl t 0ti ) 

(b) (5 points) Find the . n · x- mtercept £ · :.> 
pomt where x = 1 or the equation of th -

. e tangent lin t X 2-

r I I \ t__ z_ . e 0 f (x) ~ xe' -lllRi 
1 ~ 1 = e + '1 e +- {? fl I) -o e + e + b -=- 6 +"2'~ 

f(i)-=-e-3 

tu11raenT .l1Vll' ~ -le -3) = (6-t:ke)(x-i) 

1. -1Y\H'fU91 \NWY\ ~~ o . 
- le-~'\ :::(b+U) b'.>1) 

3-f- = X-1 
6-t-1-l 
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4. (8 points) Find the equations of the two tangent lines to f( ) - 2x + 3 . (1 , 13). x - x - 4 which pass through the point 

f' I }' \ ~ ", ( x - L1) - I h t- ) \ \ -

( )[-L,\ 2-

Sh~y: c\ \ \ \ t~rn\ 
I 

-t. '\!\.L 

- \ \ I~ - ~lA-t?> 
- ~ -y -- -

{(A-L1}J.... \ - (L 

- \ \ 
I -c'-' 

. L -. 

C\ - \ :::. ( (,, -: I;'\ ( (;. - -;-) :: C< - ' lt+ 2.C 

.. ;; l1i..-1ccvt).\ -=-((A- ))(u-1) 

( ~ 3 G )<... C"-:::. l 
t (~\=- Q_ 

t' I { (A\ -::.. - \ \ 

~-\~:: -\\ (1-1) 

~ -:. - I I :v__ -1-1 '-J 
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