MAC 2311
Test 1 Review

Text book pp.115-116 # 3, 5, 7, 13-23 (odd), 29, 33, 37, 39, 43, 55, 57, 59, 71, 73, 77, 89.
p.200  #1,5
p.279  #63,67,71,75,77

1. Find each of the following limits or state that the limit does not exist.

. Sin4x ) . 1-cosx
1. lim 2. lime“™ 3. lim———
x>0 X x—1 x=0 X COS X
4.Iim[4x3+3x2—2x+1] 5. lim 2x-3 6. lim 2x-3
x—3 x->3 X+5 x>5 X+5
- - _ 2_ :3
7. lemg(f (X)), if f(x)=2x*=3x+1, g(x)=¥x+6
\/t+ sint . cost —cos?(t
8. Iim(«/x—3) 10. lim ®
X2 t—>0 t—0 t
2
. IX—T . tan(x
11. lim 12. lim 13. lim (x)
X—>4 \/_ 2 x> 2X — 27 x—0 X
o (9=x? ) . =1 . X—2
14.||m( 15. lim — 16. lim———
x—3 X_3 X—>—002X X—>00 ,X2+7
. i . sin(x)cos(x
17. Ilmi2 18. lim —— 19. ImM
x—0" X x—>-4 X+ 4 x—0 X
. 1-x . ‘X+3‘
20. lim 21. lim —— 22. lim (x3+\/x2—1+x)
X—>0 3X2—7X+4 X——>-3 X+3 X——>1
2 2 2 2
_ _ — . ) X
23. lim X =K 24, lim (=39 25. limsin™ (%)
x——>k k4_x4 t—>0 2 X—4 4
X2 _ sin( x*
lim > 1 lim (2 )
26. lim2+e™ 27. 4 X2 +1 28. *0  2X
3
29. lim 6—x 30. lim2+e™* 31. Ilmi
x>0 7x% +3 X x>-2 X% +3X+ 2
I|m|X 4|
—5x<2
x4~ X—4 —
32. 33.lim f(0)if f(x) = {0 Sx% x> 2
. .. (1 .
34. lim — 35. limx sm[$ 36.Xll[g+ [x + 5]



2. Are the following functions continuous on the given intervals? Explain, why or
why not?

a) 1 b) & 1,1 c) 1 _
)cos(x) on [0.7] ) e -1 = 4] ) x—2 on L]
3. Evaluate the limits from the following graph of g(x). [
a) lim g(x) b) lim g(x) [
X—>+o0 X—>-4" iR
e
c) lim g(x) d) lim g(x) EEEENEAEEN
Xe_oo X9_4' lelelainlols e la hd” 1010 1416182
&) lim g(x) fe
X—>-4 .

: : : : : 1Y
4. Give numerical evidence to conjecture the value of Ilm(1+—j .
X—o0 X

X 1000 10000 1000000 10000000

f(x)

5. Using a table, evaluate
1.923]1195]1.999| 2 | 2.001|210] 215

X
f(x)

lim (x* —2x)

X——>2

6. Fill in the table and guess the value of the limit.

lim_ £ (x), where f (x) _Xe-x-2
X—2 X2+ x—6

X f(x) X f(x)
2.002 1.998
2,001 1.999
2.0001 1.9999




7. Graph the function and use the graph to estimate the value of the limit.

Iims_'n(3'9) b) lim2_—1
-0 5in(26) x>0 4* —1

8. Let lim f(x)=2, Iirplg(x):—S, and limh(x)=4 and find each limit:

Xx—-1

a) lim[2f (x)-30(x)] b) lim [T (x)h(x)
9. Which of the functions is continuous at x =5 ? Explain.

1 x*—25
a) f(X):; b) f(x):5_1X —, X#5

©) f(x)=1 x_5
10, X=5
10. Determine if the function is continuous at the given value ofa.
2
f(x):{ X5, x>1 a1
-X+2, x<1
11. Determine the intervals where the following functions are continuous.

a) b) c)

SM=r

12. Evaluate the limit assuming that |im f(x)=3 and |im g(x)=1.
X—>—4 X—>—4

a) Jim | £(x)g(x) b) Jim  (2£(0+39(x)
0) fim 9% d) jim fOO+1
X4 y2 x——439(X)—9

13. Determine the value of a so that the function is continuous.

f(x)=

ax+4, x<l1
x* —2a, X>1

14.Use that the intermediate value theorem to show that f(x) = x* — 2x2 + 3x has
a zero in the interval [—2, —1]. Do not find the zero.

15. Find the horizontal asymptote of each function if any.
2 2x° b) X 1
4-x° x* + 6% + X 2+¢e™




x*—1
x* +1

d)

X+2

16.  Determine all vertical asymptotes of f (x) = ———.
X°—2x—-8

17. Use the definition of a limit, for a given € = 0.01, find 6 >0
a) Iirrll (4x-1)=3

b) Iirp2 (3x+5)=-1
18. Use the definition of a derivative only (limit process) to calculate the derivative of
1
a) f(x)=x*-3x+1 b =—
) (X R

19. Use the alternative definition of a derivative to find f'(x) at the given x-value.

f(x)=x*+x whenx=5

20. Let T(X)= Jx
a. Use the definition of the derivative to calculate the derivative of f.

b. Use (a) to find the slope of the tangent line to the graph of f(x) atx = 9.

c. Find the equation of the tangent line at (9, 3).

Circle the best answer:

1 1
21. Find the limit: lim #2—2
x—0 X
a) 0 b) % c)-% d) Limit does not exist

e) None of these

22. The function f(x) = /(16 — x?) is continuous on
a) (—4,4) b) (—00, ) C) [—4, 4]

d) [0, 4] e) None of these



2 a2
lim 3(x+Ax)” —3x

Ax—0

23.

a) 0 b) 2x C) 6x + Ax d) Limit does not
exist

e) None of these

—2x>—-1,x#1
24, Find the limit: linll feO)if f(x) =43, x=1
x—
a) 3 b) -3 c) 1 d) Limit does not exist
e) None of these
25. If lim f(x) = ; and lim g(x) = — § ,then lim (=3f(x) — g(x)) =
a) 112 b) -1/2 c) —5/2 d) 5/2
e) None of these
: . . . kx—3 if x<3
26. For what value of k is the function f continuous if f(x)=< _
kx®+5 if x>3
a) -4/3 b) 0 c) 14 d) 4/3
e) None of these

27. Find Horizontal asymptote(s) for the graph of the following function.

3x* -6
9(x) =—=
X +2
a) y=3 b) No Horizontal Asymptote C) y=3,y=-3
d) y=0 e) None of these
ANSwWers:
1.
1. 4 2. 1 3. 0 4, 130 5. 3/8
6. DNE 7. 3 8. DNE 9. J2
10. 0 11. -4 2. % 13 1



14. -6 15. 0 16. 1 17. o

18. o 19. 1 20 0  21. DNE
22.2 23, L 24. -6 25, =

2k 2
26. 2 27. 15117 28. Y% 29, -7
30. 31. DNE 2. -1 33 2
34.1/5 35. 0 3. 3

2a) No Db No ©) Yes

3.3 1 b) -00 c) 1 d) 00 e) DNE

4. i) e=27183 5. 0 6. .6

7a) 32 b) 05 8a -8 b 22

9.4a,c 10. Yes

11. (=, ) b)  (=,0) U(0,0) c)  (=%,1)U(1, )
2. a) 3 by 9 ) 116 d)  -2/3

13. -1  15a -2 b)) 0 ) %0

d) undefined. 16. X=4 17. a) .0025 b) .003
-1
18. a) 2x—3 b) — 19. 11
(x-1)
1 1 3
20. a) — b 16 ¢ ==X+—= 2. 22. C
) i ) ) y=gx+s

23. e 24. b 25. e 26. a 27. a



