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Suggested solutions
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. (x+h) x
=lim ——
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1
= lim ——
h=0 Vx + h +x
1
C 2V

2. g(1+h)—g(1)= !

1

\/5(1+h)+4 V544

3 - V5h+9 3+\/5h+9
3V5h+9 3+\/5h+9
_ —5h
3V5h+9(3 +V5h+9)
sy . 81+ h) —g(1)
g'(1) = lim n
. -5
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h—=03v5h +9(3 + V51 +9)
~ -5
3v9(3 +v9)
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cos[3(x+ h)] — cos 3x

d .
3. a(cos 3x) = }1112})

h
. -2 sin (3x + 32}’) sin 32’1
= lim
h—0 h

h—0 3h
- 2

= —3sin3x

3h
sin =% 3h
= lim [— Z . 3sin (3x + 7)

tan(x + k) —tanx

d .
4, a(tanx) = }1111)% ?

= lim

tan[(x + h) — x][1 + tanx tan(x + /)]

h—0 h
. |sinh 1 +tanxtan(x + k)
= lim .
h—0| h cos h

=1-(1+tan’x)
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sec[4(x + h)] —secdx

h
cos4dx — cos(4x + 4h)

= 150 T cos 4x cos(4x + 4h)
2sin(4x + 2h) sin2h
= lim
h—0 hcos4x cos(4x + 4h)
sin2h 4sin(4x + 2h)

d .
5. &(sec 4x) = }lllir(l)

= lim

h—0| 2h  cosdx cos(4x + 4h)

B 4 sindx
"~ cos? 4x
=4 sec4x tan 4x

o2(0+h) _ ,2(0)
6. f'(0) = }lllgb —_—

h
2h
e —1
= li -2
hli% 2h
d/ o e(x+h)? _ X2
= =1
dx(e ) [y I
— lim exz(eth+h2 1)
h—0 h
h(2x+h) _
2 e
= 1 —  (2x+h
¢ hli‘%[ T
=¥ . 1-2x
= 2xe*
Letu=x—-—.
etu =x 2
T
-z u

= lim —
u—0 Sin u
=1
. 42 . 4x?
. lim - = lim
x—0 g2x° _ e3x2 x—0 e3x2(62x3—3x2 _ 1)
o 23 —3x2 4
= lim .
x—0 @2¥°3x2 _ 1 3% (2x = 3)
4
=1 ——
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10. i i
0 x2 a0 T x2edx

3x _ 1 2

~im 2D

Vit+x -1 Vitx-1 Vi+x+1

11. im — 2~ 5 .
(a) XE,I}) extl — ¢ xli% e(ex —1) m+ )
. X 1
= lim .
=0et =1 e(Vitx+1)
1

=1
e(1+1)

1

T 2e

() lim S =S¥ =1 e -sindy -1
x—0 e~ 2X _ cosdx x—0 g=2x _ (1 _24in? 2x)
e>*—1 _ sin3x
= lim x—xz
x—0 e?2*—1 , 2sin®2x
X x
ex -1 sin3x
.5 siox 3
= lim — Sx : 3x
x=0 €221 (22) + $82% . 4 gin 2x

_1-5-1-3
T 1 (=2)+1-0

=1
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2x —2x X -x\2
.oeTre =2 ) (e¥—e™)
12. lim ——— =1
@ x50 OS2 2% — oS 2% x30 cos 2x(cos2x — 1)
e—2x(62x _ 1)2

x—0 cos 2x (=2 sin’ x)

i (62)‘—1)2 X \2 2e
= lim ( ) .

x—0 2x sin x —Cos 2x
12-1%2. (-2)
=-2

. Vcos2x — 1
(b) lim —
x—0 22X — X+l 4]

Veos2x —1 Vcos2x +1
im .
x=0 (2*-1)2  +cos2x+1

cos2x —1

= lim
x=0 (2X — 1)2(Vcos 2x + 1)
—~2sin’x
= lim
x=0 (exIn2 _ 1)2(v/cos 2x + 1)
i (sinx)z( xIn2 )2 )
= lim .
x—0\ x e*in2 1 (In2)2(Vcos2x + 1)
=12.12. 2
(In2)2(1+1)
B 1
~ (In2)2
(ex _ e—x)2 . (er _ 1)2

13. lim —— =
x=0 1 =cos2x  x—0 ¢2x[] — (1 — 2sin x)]

2x 2
) e -1 x \2 2
_ili% [( 2x ) '(sinx) eﬁ‘

:12.12.2
=2
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