Fall 2006 Math 151 e) lim |3z —6 |
Final Exam Practice a—2- -2

£) lim Va2 4+ 3z +1
(covering Sections 1.1 - 6.5) Ya—oo 1 -2z

. 6. Use the graph of (x) below to compute the following
courtesy: Amy Austin limits:
NOTE: These problems are to serve merely as practice for ]

your final exam. The final exam for Math 151 is NOT a com-
mon exam. Each instructor makes up his or her own final
exam. In addition to working this problem set, it is advised

that you work the first three exams as well as the night before ——————""""——-~ /\“‘ 2
drills. Since the final is not a common exam, there will pot -
be a 'night before drill’ for the final. /ﬁ

1. Given the vectora =< —1,-3 > andb =< 1,1 >,

1%

R

compute: a) lim f(z)
a.)a—4b i
)a b) lim f(z)

b.) Find a unit vector in the direction af
c.) Find the angle betweaenandb ©) ilgéf(x)
d.) Find the vector and scalar projection of d) lim f(z)
r——1

b ontoa . o : .
e) Discuss the continuity and differentiability of the
2. Find a vector equation and a set of parametric equa- function whose graph is given above.

tions for the line passing thru the pointg1, —2) and

B(3,8). 7. Discuss the continuity of the following functions:
22 —2 ifz<0
3. An object on the ground is pulled with two forces |as a) f(z) = x? —4 i 0 < 5
shown below. Find the magnitude of each force if the ' ) -2 To=z<
object is moved horizontally with a total force of 50 N. ?—4 ifz>2
5. x if v <1
[ 2 b)) f(z) = { 4 if o =1
4. Using the definition of the derivative, finfl(z) for: bt 4 if e > 1
- Using the definition of the derivative, finfd(z) for: c.) Find the value ofi andb that makef(z) differen-
a)f(z)=+V1+=x tiable everywhere.
1 ) .
b) f(z) = — _ )3z ifz <1
) /(@) x—3 f(@) {am-i—b if x >1
5. Compute the following limits without the aid of a calcu- 8. Find the equations of both tangent lines to the parabola
lator. f(z) = 22 + z that pass thru the poir2, —3).
. r—3
a) xl}r_nﬁ 2+ 9. Find all horizontal and vertical asymptotes ) =
X
b.) lirr}l Ve _42 v —
¢ lx . 10. Using the limit definition, find the slope of the tangent
c.) lim " line to the graph off (z) = 22 — 6x + 1 atx = —1.

What is the equation of this line?
d.) lin% f(z) where .

Fz) = Va2 +16 ifz <3
Sl 2*-10 ifx>3 12. What is the domain of (z) = In(e® — 4)?

11. Findf”(0) for f(z) = e**




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.

xT

€ 27.

Compute the inverse ¢f(x) = i 4
€

Find@ for: 28.

dx

a)rdy—33+yl=x+y 29.

b.) cos(z — y) = 2xy — 4x 30.

Compute the derivative:

a) _4x3—8
=TT

b.) f(t) = t3cos(1 — t?)
c.) G(z) = tan®*(4x — 1)

31.

32.
If F(z) = f(2% + 2x) and f(15) = 7, computeF”(3).

Find the tangent line to the graph pf= xe® atx =

In 3. 33.

Givenzr = 3, y = 16t — ¢2, find the cartesian equatign34-
for the tangent line at = —1. Also, find the equation
of all vertical and horizontal tangent lines.

4

35.
To approximate a root to the equation

23 4+ 22 +2 = 0, we apply Newton’s method with; =
—2. Find the second iteration;.

Find the linear and quadratic approximation fog) =
Inx ata = 2. What is the usefullness of the linear and
guadratic approximations?

A filter in the shape of a cone & m high and has &
radius of3cm at the top. A solution is poured in at the
rate of lem?/min. Find the rate at which the height of
the residue is increasing when the heighdsa.

A kite is flying 100 feet above the ground at the end pf a
string. The girl flying the kite lets out the string at a rate

of 1 foot per second. If the kite remains 100 feet abpve
the ground, how many feet per second is the horizantal
distance from t he girl increasing when the string is 125
feet long?

The length of a rectangle is decreasing at the rate
foot per second, but the area remains constant. How fast
is the width increasing when the length is 10 feet and

the width is 5 feet?

Solve forz: log z + log(z + 1) = log 6

Solve forz: Inz — In(x +2) =1

Solve fort: 2t = 431

oBa.

37.

If r(t) =< Int, te’ >, find parametric equations for the
tangent line to the curve at the poifitk ).

Find the derivative of () = In(cos x)
Findy fory = (1 + 2 + 32%)v®

A cup of coffeel30° is placed in a65° room. If the
temperature of the coffee id5° after 2 minutes, when
will the coffee bed0°?

A bacteria culture starts with 1500 bacteria, and the pop-
ulation triples every 2 hours. How long will it take for
the population to reach 2520 bacteria?

If f(z) = 2* — 423 — 6, Find the intervals wherg¢(z) is
increasing/decreasing, locate all local extrema, intervals
of concavity and points of inflection. Sketch the curve.

Where isf (z) = x Inx concave up?

Find the absolute extrema ff(r) = 2° — 322 — 1 over
the interval[—1, 1].

In part (a) below, the graph ¢f is given. Using the
graph off’, determine all critical values of, wheref is
increasing and decreasing, local extremg pivhere f

is concave up and concave down, and the x-coordinates
of the inflection points off. Assumef is continuous.
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a.)
Compute the following limits using L'Hospital’s rule:
a.) xh_}n(}o (1 + % + %)m

b.) mli,%l+ Vzlnz

In2
c.) lim S

T—00 I

. 22 +1
Find the most general antlderlvatlveef\/_i
X
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49.
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52.

53.

54

1
Approximate/ e d using 4 equally spaced inte
0
vals, and take:; to be the midpoint of each subintervi
12
Computesos(tan 3)

2
Computesin~!(sin %)

Find the derivative of = cos—!(3t) — 2tan~! (/%)

A rectangular poster is to have an area of 180 sq
inches with 1.5 inch margins at the top and bottom,
a 1 inch margin on the sides. What poster dimens
will give the largest printed area?

A farmer has 20 feet of fencing, and he wishes to eng
a rectangular pen with the barn as one of it's sides. W
are the dimensions of the fence with maximum area

d [
Flnd—/ V1—t4dt
dzx Jo

52
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/(33:3 —1)2 v
/1 2225 iy
0
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0 1-2x
2t
/ t2 -1 di
1/2
/ cos mx dx
1
4
. / (20% + x — 471 da
1
: /tan(?)x) dx
2 5
d
/_1 2r +1°"
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/ x dx
x+1
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