Part I — place answers on scantron.

1. Determine lim  (5x” - 3x - 12) by substitution.

X—>2
5(2)™ 8(2)-11= 20-6-12=

2. Given the following graph for f(x), Find:

y
5 A) lim fix)= |
4 x—0
y =1(x) 3
B) lim fix)= A
I x->0+
- —— | — X
3] C) lim fix)= DNE
74 x—0
34 D) f0)= 2
j B) lim 9 = 2
b
v : F) lim fx) = DNE
x—2
0 lmfx)= 2
x—>1
H) limf(x)= 2
X—=>1
3. Let f(x) = {sz H=2 Determine:
50
Aylim_, f(x) = 3(2)*=12
B) lim . f(x)= 302)=1%4

c)lim_, f(x)=pyE
D) f2) =2,



4. Let f(x) = {

5.

6.

7.

x? —2x ,x<4 .
Determine:
2x ,x>4

E)lim_, f(x)= (4)-2(4) = 8
F) lim . f (x) = a4)=98
G)lim_, f(x) =8

H) f9 = DNE

Determine the vertical and horizontal asymptotes for the following functions:

A) f(x)=:i"5 :2 B) W):féI & Wl x27_x25
VA: ax*t5x=0 VA: xt4=0 W X2-25=0
y=0|| QxtD=0 HA: honE X+5:0 X"'?'-:D
ax=-3 [X=-3 x-s}
HA: Y:O
: = A-.
HA: Y =

Find the average rate of change of the function f(x) = 2x° +1 over the interval [1, 3].

EB)FA) _ F3)-+0)
B-A

3-1
_ (ern)-( 20)41)
3-1
93 @

(A) State the points of discontiﬁuity, given the following graph for f(x).

discontinurty at X= 2,002

ot X =2 tt S& Jump dsoninuity

G x= 0 1S a Iemovobie
discontinutty

Gabias o x= 2. 7 €& Jump ciscorfinurty

(B) The function f whose graph is show in above has a removable discontinuity at
which points?

¥=-1



x ,x<1

8. Let f(x) = {2—x 5l

i =1? Explain.
A) If f(x) continuous at x .
B; Is f(x) differentiable at x = 1? Explain.

A) £0)=
2-1=1
£0) iS continuous o x=I
B /) ( o X2 R 18 net differential

Lol atx =.
Y= { . deruatives are dieerertt
|

The equation for free fall on a certain planet is s = -6.1¢%4t, where t is in seconds.

Assume a rock is dropped from a 50 foot cliff. Find the speed of the rock at t = 0.75 sec.

Ste)=122t K Speedt 18 always
S'bas)=-122 (035) = - Q.15 postHE ¢

e Speed of € rock @&t £=045 see 1§ Qs #[sec

Given the graph of /%), the derivative, find the following:
y=(x)

— -

N
o g

5

b

|
>

-t B P . 3 7

- T‘_J“J_L

A) For what values of x does f(x) have a relative maximum? Relative minimum?
BlRHVE Mo at x=-2, 4 ) eletve min ¢+ x=0
B) For what values of x does f(x) have’a horizontal tangent? Slope =0
X=-2,054
C) On what intervals is f(x) increasing? Decreasing?
InC: (—4{-:)u (0,4) 0eC: (2,0)U 43

D) On what intervals is f(x) concave up? Concave down?

QNVEUp : (A, 1) (b)) @ncave down : (4 0u(1,6)



11. i = i
Given f(x) = x3 - 6x2 + 15, for what Interval(s) is the function increasing? Decreasing?

FO= 3 -lax gtk —---- Py
3x*-12% =0 0 +
3X(X-4)=0 =15

3X=0 [ X4=0 1(2)= 12

Xx=0 [ Xx=4 o) =18

Increasmg (- ao)O)U(4;°°)
DeCreasing « (0y4)
12. Given lim__, f(x): 6 and lim__, g(x): ~4._ find;
A) lim,, (7(x)+ g(x)) = W28+ 09 9D = 64 =2
B) lim,,, (f(x)-g(x))= Im - i 9y = 64 = 10
©) lim, (/(x) g(x)) = It B0 - ¢ < 24
D) lim,,(£9). ;. o _ _ 2

24 = 3=

Hged 4

13. Find dy, the approximate change in y, if y = ¥} +2%-7,x=4anddx =0.0]
oy e
o= X" t2
ay = (3y-+2)dX
dy= (3-4+2)(001) = 0.5

14.  Given the following graph, at what values of x is the function not differentiable?

y
1 F s differeniobe
. when s graph i Smasth
N and corinuous -
Ve Smodh means no sharp
// points, confinuous means
§ no holes orgaps.
7~ \
AN LT IN
X
b -f PR ] ’-ﬂ:} ¥ 5 e 3 i
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15. Finddyify= 5x* -3x’ +2x+7

dx
= 3_
%{ DX~ 9 +2.
16. Finddyify=4x+7
lodhi~hidb dx 2x-3
l 2
° . (2x3Y4)- (4% ()~ (8K44) _ -20
(ax-3)* (x-3)* - (2x-3)*
17. Find dyify= cosx—tan’ x = (0§x- Ganx)*

dx
g,% = -8inx - 2tanx dec2X

18. Finddvify=(4x-8)’
dx

&’9& 5(4x-8)*@) = 20(x-8)*
19. Let f(x)=(3x—5)". Write an equation for the linearization L(x) at (7, -16)
Y-Yr=m (x-x)
£ = 4(3x-5)°6)= 12(3x-5)°
m=$()= 12(31-5)* = -%
Vo= -6 (x-1)
L)tk =-96 (x-1)
L(Q) = -96x+96-16
[L6)=-x+ 80 |

20.  Find dy if you = x%e
dx

d
a’)y(= X*e¥E)t e5 403 = 5x4e™ ¢ 4305

21.  Find d%lg if y = In (7x* -3 x+5).

o gy-3 =43
%xl” I-3X+S -3 Ix*-3xt S

22.  Find f"(x) if f{x) = 4sin’® 7x.
£00) = 4 (Sn)°
0= 20(sin#x)* cosx -7

#09 = 140 costx (130t |




23. Given f(x)=2x®+3x? —12x , find the values
interval [-2, 2]

L0 = G+ k-2
(X* +(x-12.70 RSN
o(xE+x-2)=0
6(x+2) x-1)=0

of x where the absolute extrema occur on the

24.  Find lim x*-5 x — 6, if it exists,
x—>-1 x+1

lim X2=5%-G _nm (x-0YXs#) _ im x—¢ = -1-6=F
- T x4 T xeH ‘ o X0

2¢c ,x<4
25. Find a value ¢ so that the function f(x) = {3x+ ¥

is continuous.
Sx+c¢ ,x>4

3(4)+2c = S4)tC
I2+2C=20%C
Ia+ C= 20

[c=¢8]
26. For the function f(x) = 3x +2 at the point (1, 5), find

a) the slope of the curve {/{x)= (X
b) an equation of the tangent line at the given point
¢) an equation of the normal line at the given point

®)  Y-y=mie-x,)
m= £10)= (=6
(c) m=-¢

27.  Given f(x)=Y(x- 4)’, find the points of inflection.
=642 a0

" X=4=0
£ (x) = ((x-4) x=4 IV

4y (4-4)° =0

amtesn [ (4,0)



28.

29.

30.

31.

Given f(x)=

3
¥ s 7 .
12x, on what interval(s) is the function concave up? Concave down?

-FI(X)z 3)(1“2. g—--—:+++++L

0 /7
$"00= 6x
(X(z . [ "@ncove up: (0,09)
X:"
=0 concawe dowh: (-00,0

Suppose that u and v are differentiable at x = 5 and thatu(5)=7,v (§) =4,u"(5) =1, and
v’ (5)=-6.

Find (a) % (l) and  (b) % (Guv) atx=5
v

_vwl-w' o 41-36 -2
(a) a‘i(%)' VU-VL = 4l s -8

() Slouw)= 3(ov'svie) = 3(3 -6t 41) = -\

Find dy if y = 3* >
dx

Iny=In 3 XX

Iny= (x2-2x) In3
V& = in3 (2x-2)

%;‘ = y-In3(ax-2)

End™ (zx-QJ

A particle moves along a line so that its position at any time t > 0 is given by the function
s(t) = t* — 27t +4, where s is measured in feet and t is measured in seconds.

a) Find the displacement during the first 2 seconds.

b) Find the average velocity during the first 2 seconds.

c) Find the instantaneous velocity when t = 2.

d) Find the acceleration of the particle when t =2

e) At what value or values of t does the particle change direction?

@) +0)-Flo) = S@-30)= (3.3-24~1+4)' ( o”~z+o++) = -)p-4=-4b
() +(h)-f@

b-0v
© vit)=3t*m  via)= 30743 =15 ftfec
@) at)=ct a@)= 6Q=14/mwc?

(e) 3tr-x3=0
3(42-9)=0 the particle change direetion

3@8)Yt-3) =0 e [E=3 sec|
3 |t=3

= Ao pulwc



32. A farmer plans to fence in a rectangular field adjacent to a river. The field must contain
120,000 square meters in order to provide enough soil for farm. What dimensions would
require the least amount of fencing if no fencing is needed along the river?

our goal §10 MmN Mz
perimeter (\.e.\ter\cmg)

X X
P-= Kty
7 We Qre guen asea = 120,000 Mm% , O we have
A=XN= (2000
\[: QD)@
X
120000
P=2xt =%
= 2xt 120000X™
= 20000
Pl 2 - oy = 2200 y= B0
1- 555 w0 Y= 400m
2= 120000
Kl
uogoo 2



