CHAPTER 2
Differentiation

Section 2.1  The Derivative and the Tangent Line Problem

Solutions to Exercises

1. (a) m=10 2. () m=4

(b) m= —3 (b) m=1
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(b) The slope of the tangent line at (1, 2) equals f(1).
This slope is steeper than the slope of the line

A through (1, 2) and (4, 5). Thus,
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9. flx) =222 +x—1
f’(x) - 1514:2,10 f(x =+ txx] _f(-‘-')
- i [2(x + Ax)* + (x + Ax) — 1] — [22> + x — 1]
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o2 AxA A 2(A) P x A - D) - (2P 4+ x— 1)
= lim
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2
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10. f(x) =1 — 2
ff(x) = JJ:E:‘U f(x -+ ‘t‘;) — f(‘-’)
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Ax—0 Ax Ax—0
11. f(x) = x* — 12x
£ = Jim. flx + &AJ;) —7i)
o [+ Ax)? = 12(x + Ax)] = [ - 124]
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. 3x2Ax + 3x(Ax)? + (Ax)® — 12Ax
= lim
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= lim (3x% + 3xAx + (Ax)* — 12) = 3x* — 12
12. flx) = 2 + 22
f’(x) = aljﬂ;ln f(x + 1{3 _f(x)
o [ AP 4+ AxP] — [ +8)
= lim
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ey x3+3x2£3.x+3x(A).:)2+'(A.t)3+x2+2xAx+(&r)2—x3—x2
= lim
Ax—0 Ax
o 32%Ax + 3x(Ax)® + (AX)P + 2xAx + (Ax)?
= lim
Ax— ﬂ_‘(

A111;mU (3x% + 3xAx + (Ax)* + 2x + (Ax)) = 3x® + 2




Section 2.1 The Derivative and the Tangent Line Problem

75

‘ 14. f(x) =+

13. flx) =

x| X2
won e Sl Ax) = f(x) ) = fion LET BX) — flx)
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15. flx) = Vx—4
gy o S AY) —flx) \/x+Ax—4“Jx—4_\/x+Ax—4+\/x_4
=i az T Ax Jrthi—a+ -4
N € St Bl ¢ ) R 1 _ 1
M 0AfVx+ A —4+ Sx—4] A0 SxtAx—4+Sx—4 2/x—4

16. f(xJ=%
. I
709 = i, LEE RSO _ iy P Rx
_ogm A Vx A a+ aF A o x— (x + AY)
a0 Av/x + AxVx  Jx+ S+ Ax 80 Ax fx F Axalx + Vo F A
=} -1 e ! i 1
N vl B S ey v R o O e -
17. (a) f(x) = 2* + 1 N

) = g R \//

* -5
[+ AP+ 1] -2 + 1]
-.*H-[—T.ln Ax _
—_— 2Ax + (Ax)?
i A.\erU Ax

lim (2x + Ax) = 2x
Ax—0
At (2, 5), the slope of the tangent line is
m = 2(2) = 4. The equation of the tangent line is
y—5=4(x-2)
y—5=4x-8
y=4x — 3.
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18. (@) flx) =2+ 2x + 1 (b)

£ = i L6842 =10

(=3;

4

=lim[(x+Ax)2+2{x+Ax)+1]—{x2+2x+1] 3

Ax—0 Ax

. 2xAx + (Ax)? + 2Ax
= lim
Ax—0 Ax

(2x+Ax+2)=2x+2

s

At (=3, 4), the slope of the tangent line is
m=2(-3)+2=—4,

The equation of the tangent line is
y—4=—-4(x+3)

y=—4x 8.

19. (@) f(x) =° (b)

-1

f’{x] = A f(x il A-x) - f(x)

_ 3x%Ax + 3x(Ax)? + (Ax)®
= lim
Ax—0 &x

= ﬁl:_rr}n (3x% + 3xAx + (Ax)?) = 3x?

At (2, 8), the slope of the tangent is m = 3(2)? = 12.
The equation of the tangent line is

y—8=12(x—-2)
y = 12x — 16.

20. (a) f(x) = Vx (b)
flx + Ax) = f(x)
Ax

£Gy= fioy
o i XA = VxS A Bxt Jx
A0 Ax Jx+ Ax + Jx

= i & A0 —x
8x-0 Ax{/x + Ax + /%)

: 1 1
= lim =
a0 Jx + Ax + Jx 2%
At (1, 1), the slope of the tangent line is
-1 _1
2T 2

The equation of the tangent line is
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