Workshop Solutions to Section 3.3
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x+x26; x2_4<0 x+x26’ x2_4<0
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. |x—al . |x—al
lim = lim =
x=a~ X —a x-at X —a
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It is clearly obvious from questions (17) and (18) above.
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2x — |x| cosx —sinx
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Solution: Solution:
Zx_ . e
lim Z1lxl 2 Ixl does not exist because i S X T SIMX cosX — sinx
x>0 x% + | x| orcos2x —sin2x Xt (cos x — sinx)(cos x + sin x)
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1 — —
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24) 25)
- cos?x+2cosx—3 lim(sin?x + 3tanx — 4) =
1im = x—0
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Solution: lim(sin? x + 3tanx — 4) = sin?(0) + 3tan(0) — 4
coszx+2cosx—3_ ~ (cosx+3)(cosx—1) x=0 —043(0)—4= 4
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26) If m #= 0, then 27) If m # 0, then
sin (nx) tan (nx)
x>0 mx X0 mx
Solution: Solution:
sin(nx) n _ sin(nx) tan(nx) n _ tan(nx) n
m————=—lim————= m———=—Ilim———==—(1) =
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31) If m # 0, then

sin(nx) sin(nx)
—_—= im——=
x-0 sin(mx) x~0 tan(mx)
Solution: Solution:
. sin(nx) n /. sm(nx) . sin(nx) n /. sm(nx)
I ) = ) (i) i antny = ) U anGr)
x-0sin(mx) m 30 20 sm(mx) x-0tan(mx) m 50 30 tan(mx)
n n
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32) If m # 0, then 33) If m# 0, then
tan(nx) tan(nx)
im——— = im——= =
x-0 tan(mx) x-0 sin(mx)
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tan(nx) n /.. tan(nx) ~ tan(nx) n /. tan(nx)
Biantn w0 e ) ) I i) = U ) (i)
x-0tan(mx) m x50 b tan(mx) x-0sin(mx) m b 50 sm(mx)
n n
=— 1) =— =—MA)=—
= (1)( )- - = (1)( > -
34) 35)
~ sin(1 — cos x) sin(sin(2x))
lim————= —_— =
x>0 1—cosx x=0 sin(2x)
Solution: Solution:
- sin(1 — cos x) _ sin(sin(2x)) B
x-0 1—-cosx x>0  sin(2x)
36) 37)
1 — cos(2x
lim - <520 _ NENE
x—0 x? lim [——-—-+4=
Solution: xXoo Xt X
 1-—cos(2x) . 2sin’x ~ /sinx\? Solution:
lim ————— =1lim = 2lim (—)
x—0 xZ x-0 xZ x-0 X 1 3 1 3
_ sinxy? ) lim —2——+4 lim(—z——+4)= 0-0+4
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38) 39)
y 1 I 3x + 15
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5x2 x?  x?
1
— X + x2 _ 0+0
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40) 41)
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o0 9xZ + 4x — 13 o 9x% + 4x — 13
Solution: Solution:
3x2 8x 15 3x2 8x _ 15
i 3x%2 —8x + 15 i 2 2t i 3x% —8x + 15 i —Z ezt 2
105 0x? +4x — 13 <00 9x?  4x 13 0 T dx — 13 % 0x?  4x 13
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. 3x° —8x+15 . 3x> —8x +15
$ob Ox? + dx — 13 ko OxZ + 4x — 13
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3x° 15 3x> 8x _ 15
3x> —8x+15 7—x2+xz 3x5—8x+15 | 2T ezt T2
lim ———— = lim lim ————— = lim
x509x2 +4x —13 x> 9x2  4x 13 x5-09x2 + 4x — 13 x--o0 9x2 4x 13
X2 T x2 T x? —x2 T —x2 —x2
8 15 8
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lim (\/x2—3x+7—x) lim (\/x2+x—x)
X— 00 X—00
(Vx2=3x +7 +x) VxZ+x+x
= lim [(vx2—-3x+7 —x ] =lim[\/x2+x—x x—]
x—00 [( ) (\/x2 —3x+7 +x) x—00 ( ) VxZ+x+x
. <(x2_3x+7)—x > i ( —3x+7 )  lim ((x2+x)—x2>
= lim = A S
x>0\ Vx2 =3x+7+x X200 \Wx2 —3x +7 +x e sz‘;x*‘x
—3x 7 .
or 4 L = lim ( )
= lim X X =0 \\x2 + x + x
xooyx2 —3x+7  x X 1
x tx = lim X = lim
_3+Z X—00 ,/xZ +x+£ X—00 x2 x 1
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xoo x2 3y 7
24 L L = lim
2 ezt tl X200 \/F+1 1+1
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lim (x? —5x + 4) = lim (x* —2x3 +9) =
X—00 X——00
Solution: Solution:
x> 5x 4 x* 2x3 9
lim (x? — 5x + 4) = lim x? -t lim (x*—2x3+9) = llmx ———t=

lim (x? = 5x + 4) = lim (x?) = oo
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48) 49)
3x2—8+2_ I 3x2—8+2_
x—>—00 x+5 a xl—IBo x+5
Solution: Solution:
3x2 -8 2 3x2—-8 2
3x2—-8+2 ) — = 3x2 —8+2 Y +=
= lim lim = lim
X——00 x+5 X——00 X4 i xX—00 x+5 xX—00 E + E
—-x  —X X X
3x2-8 2 3x2 8 2 3x2 -8 2 3x2 8 2
X2 x K2 XX X2 x xF X2t x
= lim z = lim z = lim = = lim =
X—>—00 X—>—00 X—00 X—00
-1-= -1- X 1+ X 1+ X
8 2 8 2
N3 T Tx V3-0-0 N3 TaETx V3=040
= lim —V/3 = lim = V3
X—>—00 _1_5 —-1-0 x>0 1+§ 1+0
X X
50) The horizontal asymptotes of 51) The horizontal asymptote of
3x2 —8+2 _1-x
f)=—"-— f& =53
Solution: Solution:
First, we have to find First, we have to find
3x2 —8+2 lim 21_x1
x—too x+5 xorelx t+
1 x 1
Itis clear from the previous questions (48) and (49) that o 1—x X Tx v 1 0-1 1
lim = lim X X =]1m—x - = _
. V3x?2—-8+2 Ne xo02x+1 w02 |1 xow, 1240 2
L x X x
e 3x2 —8+2 1 L_X L1 0+1
i R “X _ m SECX oy =X
Jm s = BNy R L i"xllr—noo_z_l —2-0
—-X  —Xx X
Thus, the horizontal asymptotes are - _ -
2
y= 3 Thus, the horizontal asymptote |s1
y= 5
52) The horizontal asymptote of
7x% +5
f® =377
Solution:
First, we have to find
. 7x?+5
X0 3x2 + 2
7x% 5 5
7x*+5 Szt Ttz 740
im = lim 2 = lim - = —
x>0 3x2 +2  x>03x 2 x—>003+l 340
7 7 x
21 s 7x? 5
. x°+ —x2 T 42
2 a3 2
—x2 " =2
71— -7-0 7
= i X~ - =
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7
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53) The horizontal asymptote of

54) The horizontal asymptote of

(o A3 o= Y2x 3
= X)) = —
I 2x +7 2x2 +7x — 1
Solution: Solution:
First, we have to find First, we have to find
o Vx?+4+2x-3 I V2x — 3
oo 2x+7 xotoo 22 + Tx — 1
VxZ 4+ 2x—3 vV2x —3
I VxZ +2x—3 _ i - x I V2x -3 I 2
e 2x+7  xow 2% 7 w2 +7x—1 xow2x2 _7x_ 1
X X x2 " x2  x2
x2+2x -3 x_2+2_x 3 2x — 3 2x 3
2 2 2 32 7 ==z
= lim X7 = lim d 7 x = lim % = lim X7 Xl
X— 00 2 7’ X—00 2 ks X—00 L+ X—00 L~
+ X + 2+ X 32 2+ X %2
2 3 2 3
N1 txTe vivo-o0 1 B Tx 00
xo0 5 7 240 2 x_’°°2+z—i 240-0 2
X X x2
Vx2 4+ 2x—3 V2x —3
lm\/x2+2x—3= - = . ox —3 ~ —
xomeo  2x +7 om0 2X | 7 o 22 £ 7x — 1 xome 262 7x 1
-X —X —x2 + —x2  —xZ
x24+2x—3 x2 2x 3
2 2t 2x 23 -3
= lim lim . x4 x*  x*
X——00 7 X——00 7 = hm = llm
-2 —= —2 —= X——00 7 1 X——00 7 1
X b —2-—-+= —2-—-+=
5 3 X x X x
14+=--— — 2 3
. X x2 1+0-0 1 L _ 2
= Jim 7  —2-0 2 = Jim XXX _ 0-0 _i_o
xmme = e xo-0 o, 7, 1 —2-0+40 =2
) x 2 x +x2
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=+ 1 = 0
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55) 56)
) 4x2 -8+ 3 ) 4x2 -8+ 3
lim = lim =
X—>—00 x+1 x—00 x+1
Solution: Solution:
4x2 -8 3 4x2 -8 3
4x2 -8+ 3 ) “x +—_x ) 4x2 —8+3 ) X +=
1 = lim lim ——— = lim
xX——00 x+1 xX——00 Xy L X—00 x+1 X—00 £ n l
—-x  —Xx X X
=8 _3 a7 _8 3 =8 3 478 3
. 2 x x2  x%2 X . x2 x .. x2  x% X
= Jm T =, 1 = Jm T~ lm 1
-1- X -1-— X 1+ x 1+ X
4 8 3 4 8 3
N i R *Taty VE=0+40
= lim = =-=2 = lim = =
x—>=00 _1_1 -1-0 x—00 1+l 1+0
X X




