EXERCISES 3.1, page 168

5. f’{x):i(xz")=21xl‘l
— T,

’ d 2
9.  f'(» =—£(m‘ )=27r. ‘
15, = di(?x“” )= (-12)()x"" = -84x7",
X

17.  f'(x)= i(ﬁf ~3x+7)=10x-3.

dx

d 2
2. f'(x)= -{E(O.OBx' -04x + 10) =0.06x-04. ‘

24, f(x):xz+2x+l—x";f’(x)=di(xz+2x+l—x‘t)=2x+2+x'z.
Ix
27. f'(x)= -fjr—(3x'l +4x‘2) =-3x7 —8x~?
7 X7,
' d -4 -3 -1 -5 -4 2
29. f(r)=a(4: =37 w27 ) =160 + 97 -2,

35. a f'(x)= g—(zx‘ —4x)=6x"—4. [f'(-2)=6(-2)" -4 =20.
b. £'(0)=6(0)—4=-4. c. f'(2)=6(2)"-4=20.

37. The given limitis f'(1) where f(x)=x’. Since f'(x)=3x?, we have
. (+h)’ -1
il_l;lg—h =f'(1)=3

39. Let f(x)=3x*-x. Then
L3RR -Qm =10 f@+h)-f(2)

h=+0 h k0 h

because f(2 + h) - f(2) =3(2 + B - (2+h)-[3(4)-2]
=32+ h)*- (2 + h) - 10.
But the last limit is /'(2). Since f'(x) = 6x - 1, we have f'(2) = 11.
32+h)’ —(2+h)-10 _11
h

Therefore, %Tm‘}



42,

47.
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2.

4.

7.

11,

. / /
f1(x)=(2x+ 3)i(3x ~4)+(3x-4) {—;;(2.1- +3)

S(x)==3x"+2x+2. f'(x)=-Lx+2. Theslopeis f'(-1)=12+2 =1
An equation of the tangent line is
y+3=%(x+1) or y=%x+

a. f(x)=x"+1. The slope of the tangent line at any point (x, /(x)) on the graph
of fis f'(x)=3x*. At the point(s) where the slope is 12, we have

3x* = 12, or x == 2. The required points are (-2,-7) and (2,9).

b. The tangent line at (-2,-7) has equation

y-(-7)=12[x-(-2)], or y=12x+ 17,
and the tangent line at (2,9) has equation
y-9=12(x-2), or y=12x-15.

C.

f(x)=3x"x-1)

S'(x)=3x° -d—(x— )+ (x— 1)1(3,\-2) =3x" +(x=1)(6x) = 9x*> — 6x.
dx dx

J()=(2x+3)3x-4)

=(2x+3)3)+(Bx-4)(2)=12x+1.

f(x)=(x"=D(x+1).
f'(x) =(x3 - 1)%(x + 1)+ (x 41-1)-63!—)(1:.1(3 -1)
=(x* =1)(1) + (x+1)(3x7) = 4x’ +3x" - 1.

S(x)=(6x* +D2Vx - 1)
F(x)=(5x%+ 1)%(2;:'” -D+(2x"* - I)i-(s:c’ +1)

=(5x* +D)(x7"?) + (2x"? ~1)(10x)

=5x1!2+x-|f2+20x3;z_10x _ 251‘2“—]0.‘(\/;4-1
\/; .




— A ==
I sl f'(x)—(x ) ()=t — (x -2) O
X2 ( -2)* T=2E  (x-2)-

9. f(x)= EITE
d ,
(x +1)-—(l)—(1)—(x +1)
1w\ dx Cbs
A (1)
_ (N0 -12x) _ 2x
T (1) (x> +1)*
2. f=5=2
x°+1
d d
2 1) — 3_2 (3 a a2
PN i S ™ i
(x* +1)?
_ (7 +D)Bx*) — (¢ —2)(2x) _ (¥’ +3x+4)
(x* +1)? (x* +1)*
2. _x +1
f(x) T
ff(x}= xm(Zx)—{xz-F-I}(%x'l”) i %x-uz[‘;xz._(xz +1)] v 3.}72 =)
X = Y o 9,32

(x+1)(x° +l) (x* +x° +x+l)‘

27. J()= x=2 x=2
d
(.1'—2)--—(.\'3+x3+x+l)—(x“ +x° +x+1)(—g(x—2)
' — X
f(X)— (\ 2)2
(1 ~2)(3x* +2x+1)- (X +x* +x+1)
(x-2)°
3x +20 4 x—6x* —4x—2-x —x* = x-1 2'3—5x2—4x—3
(x-2) (x-2)
0 e
S = G+ 133
' (Gx-1)?

_3x+3 V3x"2 - 1= 14337 —3x - 343%™ 33 +2Vx +43
(3x-1)? 2x(3x-1)"




35.

36.

39.

47.

f(x)=Qx=1)(x*+3)
116 = (2x— 1)%(;3 P+ 3).‘—;’;(2;:- 1)

=Q2x-D2x)+(* +3)(2) = 6x* =2x+6=2(3x" —x+3).
Atx=1,/'(1)=2[3(1)*- (1) +3] = 2(5) = 10.
2x+1
S)=—
(2x-—1)%(2x+l)—(2x+1)%(2x—1)
/o= @2x-1)
_(2x—l)(2)—(2x+1)(2)=4x-—2—4x—2=_ 4 .
- (2x—1)? (2x-1)? (2x-1)?
4 4

2Q) -1 9

Atx=2, ['(2)=

S(x) =" +1)(x* -2).
() =(x"+ 1)i(x2 =2)+(x’ - 2)i(.r3 +1)
dx dx
= (7 + 1)(2x) + (x* =2)(3x%).
The slope of the tangent line at (2,18) is /'(2) = (8 + 1)(4) + (4 - 2)(12) = 60.
An equation of the tangent line is y - 18 = 60(x - 2), or y=60x - 102.

S(x)=(x* +6)(x~5)
, L2 i . _ i 2
S(x)=(x +6)dx(.x S)+(x S)dx(x +0)

=(x* +6)(1) + (x = 5)(2x) = x> + 6+ 2x? —10x = 3x> — 10x +6.
At a point where the slope of the tangent line is -2, we have
S'(x)=3x"-10x+6=-2.
This gives 3x*- 10x+ 8 = (Bx-4)(x-2)=0.S0 x=% or x=2.
Since  f($)=(£+6)(¢-5=-22 and [f(2)=(4+6)2-5)=-30,
the required points are (4,—2%) and (2,-30).




