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Math110-BB Exam One

Enter Name:l |

LD Number:| [ [ [ [ [ [ [ ][]
Start | Answer each of the following.
1. The domain of f(z) = 1 _xem is

|:| (_007 0) U (07 OO) |:| (_007 0]

Cr [d10.0)
2. The domain of f(z) = /27 — 32
Oees)uG.o) Ok

[1(5,00) L[5, )
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3. lim tan (471' — 7rsint> =
t—0 t
[]1 [
[Jo -1

PRRT 1 — 322
D lim ———— =
z—oo da? + o +1

3 -
4
[ -
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1
5. 1 —_ =
m—:r—%+ 2 -9
o [l
—00 HES
6. 1i x—4 _
oy 2 — 22— 8
-1 1
6
1
(e ¥
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z—1
7. lim —— =
z=1 /22 +3 -2

[]e [Jo
[]-2 [ 1

8. The accompanying figure
shows the graph of y = f(x).
Then f(z) is continuous at :
x=0. :

D True
|:| False
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9. The accompanying figure "y

shows the graph of y =
f(x). Then f'(-2) =.

[]-3 [Jo

[1 []s3
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10. The accompanying figure ”

shows the graph of y =
f(x). Then f is differen-

tiable at 1.

|:| True |:| False
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11. If y = /2, then ¢/ =

1
[] 7 o
1
12. lim w:
z——1 x+1
DO I:lDoes Not Exist
[ (11
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3 1

13. y = T , then 3/ =
rz—1

|:|+42)2 |:|—633—

(x (x —2)2

-8 4
D(I—2)2 D(I—Q)Q
14. The function f(z) =+/2 — |z| is continuous on

[ (00, —2Ju2,00)  [[-2,2]
[J-x,2)u@00)  []2,00)
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15. An equation for the tangent line to the curve f(z) =
2 +2rat x=11is

Dy=—4x+7 I:ly:4;v+1
[Jy=42-1 [Jy=-42-1

16. The graph of the function F(z) = 2® — 27z, has a
horizontal tangent line at

[Jz=4+3 [Ja=3
D;vz—?) D:E:O
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2 —2x—3
17. If ——3 < flx) < V3zx+7, x€[2,4],z#
T —
3, then lim f(z) =
T—3

[]1 []4
[]-4 [Jo

24203
18. The curve f(z) = rTArar s has a vertical asymp-

3 — 9z
tote at

[Jz=0 2=3 [Jae=0, 2=2=3
[Jz=0, 2=-3  [y=0, y=3
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Math110-BB
3 2 _
19. If y = sz’ then 3y =
x
1 1
[li-— [l-=
x x
1 1
14— 1+ —
Lo+ - L1+ 5
20. The accompanying figure )

shows the graph of y = f(z).
Then ILm f(z) =

|:|oo D2
[Jo []1

5.6 7 8 9 1011

1.2 .3 4
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P27
21. m1~1>r£13 2 -9 o
3 9
ul: m
-3 Clo
2
22. The horizontal asymptotes for f(z) sr 1
. 7z = —_—
ymp Vat+ax+1
[y==3 [ly=3
[Jz=43 [ly=-3
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23. lim (zx+Va24+ax+1)=

D00
mf O
: o-
24. The inverse function of f(z) = vx + 1 is

Df_l(x)::vz—l, x<0
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eil)

25. The inverse function of f(z)

Dln(l—&r) I:ll_x&r

T

Dln(1—x3x) I:l1—$3x
26. The solution of In (Inz) =1 is

[]1

[er

[Je

[de

©Dr. Hamed Al-Sulami
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27. The domain of f(z) =1n (3 —x)

[ (~c0,3] [ (~.3)
[1(-3,00) [11-3,00)
28. The domain of f(z) =1In (2 +Inz)
(12 00) Cle ™ 0)
[1(0. ) [1le2 00)
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29. lim [z] =
rz—et
o HE
[]2 [ ]pNE
3 _
@27 if x < 3;
rz—3
30. If f(z) = 27, it x =3; ,then lim f(x) =
a2 +21x -T2 v
LT ifr >3,
z—3
[]s3 [o7
[]-27 [ ]pDNE
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d
31. If = is non-integers real number, then d—([[:v]]) =
T

DO I:':zr
[ 1121 [1pNE

5T
)=

51 -7

2 2

o 5

32. sin~! (sin (

©Dr. Hamed Al-Sulami
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33. lim ([«] + [-]) =
[]1 [ ]pNE
[Jo []-1

34. The accompanying figure
shows the graph of y = f(x).
Then the vertical asymptotes
for f are

[ly=-3y=1,y=4
Dx:2, r=1
Dx:—3, r=4

D:z::—3, z=1 =4
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is discontinuous at

35. The functionf(z) = 1+$lnx
O Do
O L

36. The value of a that makes the given function con-

_ > 2;
tinuous on R f(z) = { 2;2 _|_241 i < 3’

[]-1 []2
[Jo []1

is
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37. The accompanying figure
shows the graph of y = f(x).
Then the horizontal asymp-
totes for f are

[dy=-3y=1,y=4
Dx:2, r=1
[y=-3y=4y=1
[(y=2 y=1

38. If y = (z — Vx)(x + V), then ¢y =

1 1 1
D(l——MxH—M)Dx——M
1
D2$—1 D$+m
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39. If f(x) = (3w — 22%)(5 + 4x), then f'(z) =
[]12- 162 []242? — 42— 15

[]-242® +42+15 [ ]162—12
40. If y = ze® + z, then 3" =

D (x +1)e” I:l (x +2)e”
Dxez I:lex
. 3r —sinx _
R
[ ]pNE []-3
HE [l
42, m 2
rz——oc0 eT + e 7T
I} Clo
[]-2 [ JpNE
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et —2e7 "
43. llm ——— =

z—oo e¥ e T

[]-2 []1
[ ]DNE [Jo

44. 1f f(z) = € Then f'(z) =
D2e I:lo
De I:|62

©Dr. Hamed Al-Sulami
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45. The point on the curve f(x) = x4 €* for which the
tangent line is parallel to y = 3z + 1 is

[Ja1+e) [Jn2,2+m2)
[e.2+¢) [To.1)
End
Score: [ correct |
Answers: | |
Points: | |Percent: |

Letter Grade: I:l
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Solutions to Quizzes

Solution to 1. The function is the quotient of two
functions x and 1—e” with domains R. Hence the domain
is R except the zeroes of the bottom. 1 —e® =0 = ¢ =
1=¢"= 2 =0.Hence D(f) = D(z)ND(1 —e*)\{z:
1—-e"=0}={RNR} =R\ {0} = (—00,0) U (0, 00).

[ |
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Solution to 2. The function f is defined if and only if
2% —32>0=2">2% =z > 5. Hence D(f) = [5,00).
[ |
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Solution to 3.

. wsint msint
lim tan [ 47 — hm 4 — ) tan z is continuous.
t—0 t~>0
sint
= tan | 47 — 7w lim —)
t—0 ¢

an (4 — )
an (3m) = 0.
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Solution to 4. Since lim (1-327%) = —oco, lim (4a*+
xr—r0o0 Tr—r0o0
x4 1) = oo we have L.F. type —oo/o0. Divide each term
in the numerator and each term in the denominator by
the highest power in the denominator.
1 — 322

i 1 — 322 . 22

im ——————— = lim —————
zvoo 42 +x+1 a4z +ax+1

1 R
2 2

__0-3 _ =3
44040 4

©Dr. Hamed Al-Sulami Page 28


http://www.kau.edu.sa/hhaalsalmi

Math110-BB Exam One

Solution to 5.

1
lim ———— = lim ———————A direct substation gives LF. 1/0. If x > —3
z——3t 22 -9 zo-3+ (x—3)(z+3)
) 1
= lim ——————and near —3,then 1 >0, 2 —3<0,2+3>0.
z——3+ (x — 3)(z + 3)
i
= lim -
z—3+ -
(xr—3)(z+2)
= —00
y
1
Tl a2 -9
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Solution to 6.

. r—4 . r—4

lm ————— = lim ————

472 —2x —8 =232 -2 —8
(x —4)

=lim ——— Factoring x — 4 from denominator

a4 (1 —4)(z+2)
= lim _ ey
o= (=) (z + 2)

A direct substation will give us L.F. 0/0

lim =
z—4 T+ 2 442
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Solution to 7. A direct substation will give us LF.

0/0. Now,

. z—1 . z—1 3+2M ol by 1 V4342
111 — — |1 ulty =
el 2 13-2 aoliZi3-2 «r+z+2 V=R R

— lim (x—1) (Va2 +3+2)
1 (V3 - (2
In@—qxwﬁiﬁ+m

z—1 2 -1

(z—1(Va? +3+2)

2 D 1 1)
VIZ £ 342

z—1 r+1

VI+3+2
141

=-=2
2

Factoring  — 1 from bottom
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Solution to 8. since lin%) f(x) =1 = f(0), then f(z)
z—

is continuous at x = 0. |
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Solution to 9. From the graph we can see that the
tangent line to the graph of y = f(z) at —2 is horizontal
(y = 3) and hence its slope is zero. Now, since the first
derivative is the slope of the tangent line to the graph
at —2 then f'(—-2) = 0. [ ]
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Solution to 10. f is not differentiable at x = 1 since
the derivative from the left of 1 approaches —oo and
from the right of 1 approaches co. |
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Solution to 11.

y =+/2 the derivative of a constant is zero

y' =0.
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Solution to 12. A direct substation gives I.F. 0/0.
Note that if x > —1 or & < —1 near(close) to —1 then

r—1<0=|z—-1=—(z—-1).
—1/-2 —(z—-1)—2
fm 222, @D
rz——1 x+1 z—0 x+1
. o —r+1-2
= lim ——
x—1 x+1
—x—1
= lim
z—1 x4+ 1
:lmi—(x—kl)
z—=1 x+1
=y
=-1
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Solution to 13.
Bottom Derivative of Top Top Derivative of Bottom
— N

(x—2) (Bz+2) —@Br+2) (x —2)

/

vy = Bottom?
(z —2)*
(@ —2)3) - Bz +2)(1)
(z —2)?
3r—6—(3x+2)
o (e-2)p
3 —-6-3x-2)
(-2
-8
(x —2)*
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Solution to 14. Notice that f(z) = /2 — |z| is an
even root function, then it is continuous on its domain
which is the set of real number such that 2 — |z| > 0.
Now

2—|z| >0& —|z| > -2
Sl <2 e -2<zr<2

Hence f is continuous on [—2,2].
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Solution to 15. The slope of the tangent line to
flz) =2 +2z at z =1is f'(1).

f(2) = 2%+ 22 = /() = 2z + 2.
Hence
the slope of the tangent = f'(1) = 2(1) + 2 = 4.

Also f(1) = (1) +2(1) = 3. Now, we have m = 4 and
(1,3), hence

y—y1 =m(z—z1) = y—3=4(z—-1) = y—3 =4r—4 = y = 4z—1.
|

©Dr. Hamed Al-Sulami Page 39


http://www.kau.edu.sa/hhaalsalmi

Math110-BB Exam One
Solution to 16.
F(z) =2 — 27z
F'(x) = 32% — 27 = 3(2* — 9)
F'(z)=0
322 -9)=0
T = =£3.
|
©Dr. Hamed Al-Sulami Page 40
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2 _ 9. _ —
Solution to 17. Since lim i = lim w
z—3 r—3 z—3 r—3
lin%(;v +1) = 4, and lin% V3xz+7 = 4, then by The
r— r—
Squeeze Theorem we have lin% f(z) =4. |
T—

©Dr. Hamed Al-Sulami Page 41
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(x+3)(xz—1)
xz(z — 3)(x + 3)
zeroes of the denominator are —3, 0, and 3. To check that
r = —3 is a vertical asymptote or not we take the limit at

Lz A-3)(x — 1)

—3 from both sides. 1im3f(:1:) = lim =————* =
r—— T——

—-3 z(x43(x — 3)
. x—1 -4 =2 0 3 .
———=—=—_.Hencez = — ot a ver-
oosp(z—3) 18 9 e ot a ver
tical asymptote. To check that x = 3 we take the limit
+
(x+3)(x—1)
v+
xz(z — 3)(x + 3)
a vertical asymptote. To check that z = 0 we take the

Solution to 18. Write f(x) = . The

= 00. Hence x = 3 is

@43 _  ence

xz(z — 3)(x +3)
xz = 0 is a vertical asymptote. Thus the function has
vertical asymptote at * = 0, and z = 3. |

R
it lizg, £(a) = i,

©Dr. Hamed Al-Sulami Page 42
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Solution to 19.

;v3+;v2—x

T
y=x+1—27"
y/:1+$72
I
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Solution to 20. Looking at the graph we can see that
as ¢ — 00, we see that f(x) — 1. Hence lim f(z) =1
xr—r0o0

©Dr. Hamed Al-Sulami Page 44
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Solution to 21
3+ 27

im =

z—-3 2 -9

= 11m
r——3 5[:2 -9

3 427

(2 +3)(2® =3z +9)
1m
z—=-3 (v +3)(z—3)
(z+43)(2? — 3z +9)
s (B 3)

—3-3
21 _ 9
-6 2

©Dr. Hamed Al-Sulami Page 45
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Solution to 22. Taking the limits as z — +o00, we get
the following:
3z—1 3z—1
3z —1
lim —2 = = lm —2Z = lim L

z=—oco \/r2 +x4+1 @0 \/r24ax+1 oo V2441
T V2

1 1
3— — 3+ —
= lim = lim
r——00 Tr—r— 00
/a: —I—x—l—l /1+ +_2
T
Similarly, we have
3r—1 3r—1
3r—1
lim o lim —%—— = lim 2

z=00 /g2 4+ +1 =00 /24 p+1 2o a2+ ax41

8- o 3+ 340

©Dr. Hamed Al-Sulami Page 46
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Therefore y = £3 are horizontal asymptotes. |
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SOlutiOI‘l to 23. A direct substation will give us I.F. co — oo

©Dr. Hamed Al-Sulami Page 48
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[2
—\Vz< +xz+1 <
22 fat1). = V;uw (a —b)(a+b)=a®—b
z— a2 +z+1

lim (x4 422 4ax+1)= lim (z+
——00 T — — 00

2 , 2 2
% — (z° +z+1) = z*

22 — (:1:2 +a+1)
use

= lim —
T a2 41
—x —1

= lim _—
T 4 a2 a1

—x — 1

= lim —=
TFTO p Va2 4z 41

divide up and down by .

>

— —oo =z = —Va?

= lim @———=—
x— —oo [¢2 4+ 2 +1

—1-0
T 14y IFOTO0 2
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Solution to 24. From the graph of f(z) = vz +1
we see it is one-to-one and hence has an inverse. To find

7
y=vVr+1, y>0 Lety=/(2)
vy’ =x+1, y>0  Square both sides.
v—1l=z y>0 Solve for .
2 —1=y, >0 Interchange(Swap) z and y.
fHz)=22—=1, >0 Replacey by f ().

Hence the inverse function of f(z) = V& + 1is f~*(z)
% — 1, >0.
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x

e

Solution to 25. Fr th h of =
olution to om the graph of f(z) 307

we see it is one-to-one and hence has an inverse. To find

i

61
Yy = 17 307 Let y = f(x).
t
y(1+3em):ex ifa="-=ac=b.
c
Y+ 3y€z =e” combine the like terms

Yy = e’ — 3ye”” take e” as common factor

Yy = 61(1 — 3y) divide by 1 — 3y

=e Solve for z.

Y
In <— = Interchange(Swap) « and y.

eI

1+ 3e®

is f(2) =

Hence the inverse function of f(x) =

©Dr. Hamed Al-Sulami Page 52
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1n< x > |
1-—3x

©Dr. Hamed Al-Sulami Page 53
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Exam One
Solution to 26.
In (hl :E) =1 Take e for both sides
Inz=e' enno)
T = e° Take e for both sides and note ™% = z
|

©Dr. Hamed Al-Sulami Page 54


http://www.kau.edu.sa/hhaalsalmi

Math110-BB Exam One

Solution to 27. For f(z) = In(3 — x) to be defined
we must have 3 —2 > 0 = —z > —3 and hence = < 3.
Therefore D(In (3 — z)) = (—o0, 3). [ |
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Solution to 28. For f(z) =1In (2 +Inz) to be defined
we must have 2 +Inz > 0 = Inz > —2 and hence
x > e 2. Therefore D(In (2 +Inx)) = (e™2, 00). |
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Solution to 29.  Since [z] is continuous at e then
lim [z] = [e] = 2. |
z—et

©Dr. Hamed Al-Sulami Page 57


http://www.kau.edu.sa/hhaalsalmi

Math110-BB Exam One

Solution to 30. Since f is defined by different expres-
sions for x < 3 and z > 3, we have to find lim+ f(z),
r—3

and lim f(x).

T—3~
2
. x4+ 21l — 72
ml_lg}l+ f(CL') = ml_l)lgl+ xi—?) z — 3T = & > 3. A direct substation will give
-3 24
== ].lm (‘/L.)(—:E—’—) Factoring @ — 3 from top and bottom
r—31 r—3
= lim le—3)(x +24) _ 27
T—3F x—3
327
lim f(:E) = hm r z — 3~ = x < 3. A direct substation will give
z—3- z—3- T —3
. (z=3)(2®>+3z+9)
= hm Factoring = — 3 from top and bottom
z—3~ r—3
~ im (z—3)(2% + 32 +9) _ o7
13— z—73 '
Hencelim f(z) = 27 [ |
r—3
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Solution to 31. Since x ¢ Z, then [z] is continuous

d
and constant, hence d—([[x]]) =0.
x

y
y=[z] 4+
2 + -—
— ——t—
4 3 2 -1 1 2 3 4
—t
-— 3 4
|
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5 — 5
Solution to 32. Since g ¢ [TW, g], then sin~! (sin (g)) +
5
5
sin™! (sin(%r)) =sin"' (1) since sin(%r) =1
= g since sin~' (1) = g
|
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Solution to 33. Note that lim [z] =3 and lim [z] =
r—3+ z—3~

2. Also lim [—2] = —4 and lim [—z] = -3.
z—3+ T—3~

Jim (fa] + [2]) = lim o] + lim [-a]=3-+(~4)
=-1.
and
i ([o] + [—2]) = lim 2] + lim [—]=2+(-3)
=—1.

Hence il_)l%([[x]] +[—z]) = -1
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y=[o] +[-2] +

s
. L
L
————t ———t T
-4 3 2 1 1 3 4
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Solution to 34. From the graph we see that liH}1 f(z) =
T—r
00, hence x = 4 is vertical asymptote. From the graph
we see that lim f(z) = oo, hence x = 1 is vertical
r—1—

asymptote. From the graph we see that lim f(z) =

r——31
—00, hence x = —3 is vertical asymptote. Hence f have
vertical asymptotes at © = -3, x =1, z = 4. |
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Solution to 35. Since 1 +lnx =0=Ilnz = -1 =
x =e !, then f is discontinuous at e, |
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Solution to 36. f is continuous on the set of real
numbers if it is continuous at x = 2 and f is continuous
at x = 2 if and only if lim f(z) = lim f(x). Now
z—2+1 T2~
lim f(z) = lim (5x —2)=5(2)—2=38 and

r—2+ r—2+
lim f(z) = lim (az?® +4) = a(2)® +4 = 4a + 4.
T2~ T2~

Hence

4
4a+4=8©4a=4©a=121.
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Solution to 37. From the graph we see that lim f(z) =
Tr—r0o0
1, hence y = 1 is horizontal asymptote. From the graph
we see that lim f(z) = 2, hence y = 2 is horizon-
Tr—r— 00

tal asymptote. Hence f have horizontal asymptotes at
y=2 y=1 |

©Dr. Hamed Al-Sulami Page 66


http://www.kau.edu.sa/hhaalsalmi

Math110-BB Exam One

Solution to 38.

y=(z— V) +z) simplify
y=x* -z use (@ —b)(a+b) = a® — b2
y =2z —1
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Solution to 39.

First Derivative of second Second  Derivative of first

Fla)=(@r—27) L(54an) +(5+da) o
= 3z — 22%)(4) + (5 + 4z)(3 — 4x)
= (122 — 82%) + (15 + 12z — 20z — 162%)

= —2422 + 4z + 15.

(3z — 22%)
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Solution to 40.
y=ze’ +x
Yy =xe® +e” +1
y' =xe® + e + e = (z+2)e”.
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Math110-BB Exam One
Solution to 41. Since lim (3z —sinz) = —oo and
r—r—00
lim (cosx + x) = —o0, we have LF. (co0/00)
r—r—00
3x —sinx
. 3z —sinx .
lim ———— = lim —%—— Gy
r——00 COSZX + X r——0o COSX + X
T
sinx
3 —
= lim e t— N QU T
w00 COST ) e 3l o VT A TS
T
3-0
=—— =3
0+1
|
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Exam One

Solution to 42.

Since lim (e® —2e™%) = —oo and

Tr—r—00

Eril (e” + e ) = 0o, we have LF. (00/00)

lim

rz——oco er +e T

et —2e "

et —2e™ "

. —T
= lim S divide by e~ *
z——o00 e¥ 4 e 7T
e*:l)
) 62;E -9
= lim
z——o00 2% 4 1
0—-2 9
0+1 '
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Solution to 43.  Since lim (¢” — 2¢™®) = oo and
Tr—00

lim (e* + e™*) = oo, we have LF. (co0/o0)
Tr—r00

et —2e"
xr —T -
.oet—2e . z
hm _— = hm S el divide by e”
x—o0 ¥ 4 e~ 7 z—oo e¥ + e *
61
. 1—2e 2 )
= lim 1—'—7% lim e 2% =0
2350 e SN
1-0
=——=1.
1+0
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Solution to 44. The function f(z) = e* is a constant,
hence f'(z) =0 [ ]

©Dr. Hamed Al-Sulami Page 73


http://www.kau.edu.sa/hhaalsalmi

Math110-BB Exam One

Solution to 45. The slope of the given line is 3. We
want to find the values of x for which is f/(z) = 3. Now,
flx)=14+e" fl(2) =3=14+e"=3=¢"=2=0=
In2. f(In2) = 2+1n2. Hence the point is ((In 2,2+1n2).

|
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