|CHAPTER 12 PRACTICE EXERCISES (*OPTIONAL) ‘

| 12-01 INTRODUCTION TO LIMITS

Use a table to evaluate the limit. 11. lin% 3V +1
z
2 _ .
1. 1 M . 22 +3z+1
z——4 z+4 ) I:rx; et 1
2
2 1im 5% 42 13. lim 2z(z — 1)
=0 2z zH
.2
3 lim 2g§+1, z< -1 l4.1irn{ w2, z<0
z=-1 2 —-2, z>-1 T2 z¢, x>0
Use a graph to determine if the limit exists. If it does not, Problem Solving
explain why. If it does, evaluate the limit.
15. The population of some sparrows in the backyard can modeled
1 =10 _ i i
" 1im3cos(—> by P(t) = ;P wherfe Pis the Tlumber of Sparrows in ‘the
-0 2z backyard after 7 years. Find the limit of the population as time
approaches 4 years.
5 i % + 32
e — Mixed Review
. 2z41 16. (11-04) Find the distance from the point (3, 2, -3) to the plane x
6. lim
=13z — 4 +2y+z-5=0.
. 2yz +2 17.(11-04) Find the parametric equations of the line passing
R through (2, 0, —1) and (4, 2, 2).
8 5 { z—3, <0 18. (11-03) Evaluate (2, 2, —1) x (-3, 0, 1).
. lim
-0 3, >0 . .
20z +3), = 19. (10-02) Evaluate the summation using the shortcut formulas.
Evaluate the limit by direct substitution. If it does not exist, f’: 23
say so. ~
lim sin (= fath)~f(z)
9. lim Sm(;) 20. (1-04) Simplify === when f(x) = 2x? ~ x.
10. lim 22* — 52
T2
| 12-02 EVALUATING LimITS
Evaluate the limit. . Ve +9-3
5. lim ———
750 T
L z* + 3z — 10
ST -2 _ Vz+25-5
6. lim ———
750 T
. 2 — Tz +12
: 1135 z2 — 3z g YET3 -2
7. lim ————
=1 z—1
o4+ 32
3. im ———— 5z
=1 z+1 8. a lim —
0" |z
4. 1i e-2 1
im . oL
z=2 g2 — 12z + 20 > Pt ||

1
9. a lim{ Zztde <

a1 | —2t 4+ 1z > 1

o Tim 29; +3z<1

z—1- (—z"+ 1z >1
10. a lim {VET3es-2
T s T,z > —2
b, lim Ve+3z < -2
Tzo-2- T, > —2

Evaluate the limit from calculus.

f@+h) - @)

11. For the function f{x) = 2x2 evaluate lim
h—0 h

12. For the function f{x) = x? + 3 evaluate ,llirra
-

h
13.For the function flx) = % - 2«
. f(=1+h)— f(-1)
im — .
h—0 h

fO+R) - 1)

evaluate

1

1

2

4.For the function fx) = 20 + x evaluate
Lo 2R = F(-2)
im —————————
h—0 h
1+h)—f(1
5. For the function f(z) = £ evaluate )lil'l‘(l] f(T)f()
=

Mixed Review

6. (12-01) Evaluate lincl‘(2zz —18z).
Py
2 _
7.(12:01) Evaluate lim & —2.
z—-2 T+ 2

o0

. (11-04) Find the distance from (2,0, 1) to 2x +y +3z—2=0.

el

15
(10-02) Evaluate the sum: > (i* + 33)
i=1

S

20
4
(10-02) Evaluate the sum: E <§7rr3>
—1

12-03 DERIVATIVES

1. A function that gives the slope of another function is called a _?

Find the derivative of the function.

2. flx) =3x2
3.x) = (x—2)?
4. flx) =x3+2x

5.fx) = —4x? = 2x +3

6. f(z)=+z=3
7.f(x)=vz+2—4
8. f(z) =3

Find the slope of the function at the given point.
9. flx)=3x2— 4 at (2, 8)
10. fix) = 2x3 + x at (-1, -3)
11. f(z) = /z at(4,2)
12. f(z) = fz at(1,2)

13. fix) =x2 = 3x + 2 at (0, 2)

1

1

1

1

2

Problem Solving

4. Velocity is the derivative of position with respect to time. A
falling object's position can be modeled by x(f) = —4.9/2 + 100
where ¢ is time in seconds and x(7) is position in meters. Find the
velocity at 7 =2 seconds.

W

. Acceleration is the derivative of velocity with respect to time. A
falling object's velocity can be modeled by v(f) = —9.8¢ where ¢
is time in seconds and v(?) is velocity in meters per second. Find
the acceleration at 7 = 2 seconds.

Mixed Review

2 4, 3
6. (12-02) Evaluate lim =22 73
z—3 z—3
. 4z|
7. (12-02) Evaluate lim ———.
z—0" z

8. (12-01) Evaluate lixté CoS T
7

10
9. (10-02) Use formulas to evaluate Z(zz — 3z).
i=1
100

0. (10-02) Use formulas to evaluate 2(5902 — ).
i=1

12-04 LiMITS AT INFINITY AND LIMITS OF SEQUENCES

1. What does it mean to find the limit of a sequence?

Evaluate the limit if it exists.

_ 2 _ 3
5 lim6 2z +2° — 4o

z—00 3



4942
zt +22° — 1 9.a,=2. ["("+1)(2n+1)} Use a table or graph to find the limit to 4 decimal places. (2¢ — 3)(52% + 1)

3. lim 3 nd 6 i
2=00 2 + 5z + 3z Draw the table or graph. 12. lim TErE-3)
17— 32% + 2 10.a, = 2 . [222)
4 lim L= 8E +a n z 4. lim Find the limit of th
Jim P lim —— imit of the sequence.
Mixed Review -
. (@+4) (- 9) - 238 13.a, = 7";;2%0
Clim —— . lim
z—oo (2z 4+ 1)(3z — 4) 11. (12-03) Find the derivative of f{x) = 2x> — 3x. =2 & — ons1
14.a, = =
Find the limit of the sequence and state whether it 12.(12-03)Find the derivative of f(z) = 4y + 5. Find the derivative. "
converges. Find th bet: th —axi i
. vis 60 =4x+3 rind ale afrea etween the graph and the x-axis for the given
o 13. (12-02) Evaluate lim — > ° ervatolx.
6.q, = BrDE+y 53 22 1 2z — 3
e 7. flx) ==3x 15.00=52-x [1,3]
7 o — E20-D(Ens2) 14, (12-01) Evaluate lim — 2> 8 —_z
= =% a? + 22— 3 @) = 16./)=2x  [-1,3]
2 (i 1) 20 - .
(i1 9. Find the slope of f(z) = 2 t (9, 6). The equat =-9.8 + i
8.0, - 2—9 ) [" (n4 ) ] 15, (10-02) Evaluste Z(nz . pe of f(z) = 24/T at (9, 6) thmwgl:lap:):r;s " 1908;:1/5 10 models the velocity of a ball
n=1 Find the limit at infinity.
17. The derivative of velocity is the acceleration. Find the
| 10. lim z(2z +3) acceleration of the ball at ¢ = 3 seconds.
12-05 INTEGRALS (e e ~Tn + 1
18. Displacement is the integral of the velocity graph. Find the
1. What is an integral? ) f3 o2’ do . Lim 2z +1)(3z —1) displacement of the ball between ¢ =0 and 7 = 3 seconds.
"2 Temeo 228 45z —1
Evaluate the limit of the sum. p
10. fi{(~a? + 32 + 4) de ANSWERS
o2 ~
2. lim Z — Problem Solving 12:01
=) 1.-5 9.0 16 L8
X . 2.2 "G
w 11. In physics, the integral of a velocity function fromt=0to =5 3.-1 11(1) g (2= +2
3. lim Z i-4 gives the displacement at b seconds. If the velocity of an object 4. DNE, oscillates 1.1 17.9 y=2¢
nooo it 2 thrown up at 4.5 m/s is modeled by v = —9.8¢ + 4.5, what is the f DSNE' decreases without bound 5.0 z=3t-1
. ; 6
. displacement of the object after 2 seconds? 7. DNE, increases without bound 1‘5‘ 26 ig ;28.(}’&
) 245 ) . 8. DNE, approaches different values from either side - 00 sparrows ) —
4. lim z 7 Mixed Review 20wt
n—oo &=~ p 12-02
=1
. 3—z+52% 1.7
P I 12 (12-04) Evaluate lim ~————. 9 _1 bt
5. lim Z - e z 8 :
o0t B . 32 o
13. (12-04) Find the limit of a,, = ¢ 2C-8), 1w BN
Find the area between f{x) and the x-axis between the given e > E] 19. 1(:(4)0
3 6 % :
x-values. 14. (12-03) Find the slope of f{x) = 332 — 4 atx = 2. N 20. 58800
6. fix)=2x+ 1; betweenx=0and x =2 Ve+1-1 12_03.
15. (12-02) Evaluate lim ~—————. ) derivaive 7.5@) = 5= 13.-3
7. fix) =-3x2 + 3; between x =0 and x = 1 e z 3. f"(:? o4 8. fl(z)= *i, M= 6me
, : ;{x;: 2 012 = 15.a=-9.8 m/s?
Evaluate the integral. 16. (12-01) Evaluate llir(l) sin<;) . 5.0 = 8x—2 10,7 ig 24
\ ().f'(x):g‘/iix 1.4 18.1
8. *Ll —3zdz 12.-4 19.220
20. 23810750
12-04
| 12'REVIEW 1. Find lh?‘ value that the terms tend towards as n 6. does not exist; diverges 11. f'(x) = 6x2
approaches . 7. -1, converges i )
i . 2.4 3 12.
I ake. this test as you would take a test in class. When you are finished, check your work against the answers. On this 3. does not exist 8. 5 ; converges 13.
assignment round your answers to three decimal places unless otherwise directed. 4. —% 9. % ; converges 14
Evaluate each limit. 22+ 2 5.5 s converges 15.
2. lim
Lk z—2 o=l & — 12-05
. zli]:; m \/_ _9 1. The area bounded by f(x), the x-axis, and the lines 4. % g -2
3. lim .ﬁ:aandx:b 5.2 §2
4 T — 2.3 3 9.3
34 75 10.5



12.5 14.-12 16. Does not exist
13. Does not exist 15. %
12-REVIEW

11 7./ 1) = —6x 13.1

2.-1 8.7 @) =5 14.0

3% 9.1 5. 18
> -3

4. Does not exist 10,2 16.8

5.12 1.0 17.-9.8 m/s?
—1 = - .

6/ =4 12. Does not exist 18.714.1m



