Math 3A Homework #4 solutions

4.2:4 Differentiate f (x) = —3x* + 6x° — 2.
Answer:
%( 3 +6x2—2] = (—3)(4)x>+(6)(2)x—0
= —12¢+1X

4.2:26 Differentiate f (x) = a®x* — 2ax.

Answer:

Sabx—2ae] = (@)@ (20)(2x

= 4a®C — 4ax

4.2:44 Find the line tangent tg = —2x® — 3x+ 1 atx = 1.

Answer: The slope of the tangent line is

Whenx=1,m= —6(1)2—-3= -9 andf (1) = —2(1)3 - 3(1) + 1 = —4. Using the point-slope formula, we
see

(Y= (=4) =-9-(x-1)
which yieldsy = —9x+ 5 for the tangent line. We can verify this graphically:
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4.2:50 Find the line normal ty = 1—3x% atx = —2.
Answer: The slope of the tangent line is

_dy_

=—2=_6
dx X

m



Whenx = —2,m= —6(—2) = 12 andf(—2) = 1—3(—2)?> = —11. The normal line has a slope that is the
negative reciprocal of the tangent line’s slope,-dr/12. Using the point-slope formula, we see

(y— (1) = - (¢~ (-2))

which yieldsy = —5x— & for the normal line.

4.3:2 Differentiate f (x) = (2x— 1)(2 —x?).
Answer: Using the product rule

d d d
50 = @=L 2 +2-x)5

dx
= (X—1)(—=2X) +(2—x%)(2)
—6x°+2x+ 4

(2x-1)

4.3:48 DifferentiateR(x) = k(a— x)(b— x).

Answer: Using the product rule

d d d
&f(x) = k(a—x)&(b—x)+k(b—x)&(a—x)
= k(a—x)(—1)+k(b—x)(—1)

= k(2x—a-—b)

4.3:50 Differentiate f (x) = 3%2;731“

Answer: By the quotient rule

(2x+1)(6x—2) — (3% —2x+1)(2)  6x2 —2x

= (2x+1)2 T (2x+1)2

4.3:78 Differentiate f (x) ¢

~ ke

Answer: By the quotient rule

(K2 + x2)(2ax) — (ax?)(2x) 2k?ax

F(x) = (K21 x2)2 (K2 +x2)2

4.4:8 Differentiateh(x) = v/5x+ 3x2.
Answer: Letg(x) = 5x+ 3x? and f (u) = \/u. Theng'(x) = 5+ 6xand f’(u) = 2—\1/5 So then

Hx) = f'(g(x) g
54 6x

2/5x+ 3x2

. . 4
4.4:18 Differentiateh(s) = (2—51> :



Answer: Letg(s) = % andf(u) = u*. Theng/(s) = 2(?::1)323 - (s+21)

Wx) = f'(g(x) g

> and f'(u) = 4u3. So then

= 4((si81)2)3’ (s+21)2

4.4:34 Let f'(x) = 2x+ 1. Find & f (x?) atx = —1, and 3 f (/X) atx = 4.

Answer:
d 2 _ (2
D, = T2
= (20)+1)-(20|
= (C+2X) -
- 6
and
Vtwm| = PR (2
x W, = T35,
1
= R+ (5],
1
= (1+m) »
5
T4
4.4:50 Find & givenxy —y® = 1.
Answer:
d d d
oY & T w
dy dy
dy B
&(X—3Y2) = -y
dy -y
dx  x—3y?

4.4:56 Find the normal and tangent Iines-}%—%% = 1 at the point(1, 31/3).

Answer:
dx2 dy? d
x4 x99 T axt
1 2 dy
T — ©
dY_ 9y

dx ~ 4x



At (1,3+/3), we get the slope of the tangent line torfe= —2 51~ =

line is 7

Use the point slope formula to get the equations for the tainge

and the normal
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