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. 9.5.5. f(z) = (¢! + 3z* + 4)(42% - 1).

Homework 3 - Solution
MATH 1100-2 - SPrING 2002

. 94.1. y=4=y = (4)" = 0. (The derivative of a constant function is 0.)

9.4.3. y=x = ¢y = (x)' = 1. (This is the derivative of a power.)

. 9.4.5. f(z) = 22% — 2°, s0

f'(z) = (22° — 2°)" = (22%) — (&%) = 2(2®)' — 5a* = 2- 32® — 5a* = 62 — 5a*.

. 9.4.7. y =62* — 522+ — 2, so:

= (62" = 52° + 7~ 2)' = (62)' — (52°) + (z)' — (2)' = 6(«*) ~5(a°) +1 -0
=6-42° —5-22x+1 = 242> — 10z + 1.

9.4.15. y =25+ 278 -3, so:
Y = (27+27%-3)" = (7°) +(z7%)'—=(3) = =5z +(=8)x ¥ -0 = —Hr * -8z~

. 9.4.17. y = 32M/3 — 2274 — £1/2 18, s0:

yl — (31‘11/3 _ 23:7/4 _ $1/2 + 8)/ — (33:11/3)/ . (2$7/4)l . ($1/2)I + (8)1
11 7 1
— 3(x11/3)l _ 2(x7/4)l _ (.Tl/2), +0=3- ?xll/i}—l —9. Z$7/4_1 _ 5:51/2_1

=112%3 — z:r3/4 — 13:’1/2.
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9.4.23. The equation of the tangent line to the graph of f(x) at zg is y = f'(xo)(x —

o) + f (o), or in terms of y(z), y = y'(z0)(z — z0) + y(2o).
We start by computing y'(x).

Y = (2* — 32 +5) = (z*) — (32%)' + (5)' = 32% — 3(2%)' + 0 = 32° — 6.
Then, y'(1)=3-1?—6-1=—-3,and y(1) =1* —3-12+ 5= 3.

All together, the equation of the tangent line at g = 1isy = —3(x —1)+3 = -3z +6.

9.5.1. y = (z + 3)(z? — 2x). We use the product rule and obtain:
(x+3)(2* —22)) = (. +3) - (2 —22) + (z + 3) - (z° — 22)

(@) +(3)) - (a* = 22) + (z +3) - ((¢%) — (22)')
(14+0)-(2*-22)+ (z+3)- (2r—2) = (2> —22) + (x + 3) - (22 — 2).

We use the product rule and obtain:

)
f'(x) = ((#'2 + 32" + 4)(42® — 1))’
= (22 + 32" +4) - (42° — 1) + (2" + 32" + 4) - (42® - 1)
= ((=") + (32) + (4)) - (42® = 1) + (2™ + 32" + 4) - ((42%)" = (1))
= (122" +3(z*)' 4+ 0) - (42® — 1) + (=" + 32" + 4) - (4(2®)' = 0)
= (122 +122%) - (42 — 1) + (2% + 32* + 4) - 1222



10. 9.5.9. y = (22 + 2+ 1)(¥/7 — 2/ +5) = (22 + v + 1) (23 — 20Y/2 + 5). We use the
product rule and obtain:

= (@ +z+1)(@'° — 22" + 5))
=@ +z+1) (@ =202+ 5)+ (P + 2+ 1) (/3 =222 + 5
= (") + (2) + (1)) - (=" = 222 +5) + (&" + 2+ 1) - (") = (221%)" + (5)")
1
=(20+1+0)- (3 - 222 45)+ (22 +2+1)- (gx’2/3 — 2(z¥%) +0)
1 1
=2c+1)- (23 =222 45+ (P +2+1)- (gx_Q/?’ -2 ix_lﬂ)
11. 9.5.13. y = . Using the quotient rule we obtain:
Sy @D a1 1) el - ()
22 -1 (x2 —1)? (2 —1)?
2P —-1-z2x-0) 2*—-1-22°
B (2% —1)? (22 -1)2

12. 9.5.25.

(a) The slope of the tangent line at x = 2 is the derivative y'(2). We start by
computing the derivative y'(x):

w2+1), _ @+ 1) (@+3)+ (@ +1)(=z+3)

y = (

z+3 (x+3)2
_ (@) +1))(=+3)+ @+ 1)((=)+B3)) _ 2+ 0)(z+3) + (2? + 1)(1 +0)
(z + 3)2 (x + 3)2
C 2z(x+3)+2”+1  32®+6zx+1
B (z + 3)2 (v +3)2

32246241 _ 25 __ 1.

We now plug in x = 2 and get the slope at the point is y'(2) = G =

(b) The instantaneous rate of change of y at x = 2 is precisely the derivative ¢'(2) = 1,
as we saw above.

13. 9.6.5. We think of f(z) = (w2i2)3 as f(z) = g(h(z)), where g(z) = & = 2z~ and
h(z) = 2°+2. In order to find f’(z) I have to use the chain rule (f'(z) = ¢'(h(x))-H (z)),
so that I need to know ¢’ and A’ first.

g@) = (@7°)=-327"
Rz) = (®4+2) =@ +(2)=22+0=2z
Now we use the chain rule:
_ _ 6z
f'(@) = g'(h(@)) - I (z) = =3(h(z))™" - 20 = =3(a” +2)™" - 20 = “Eir



14.

15.

9.6.15. We think of s(z) = 4v/31 — 22 as s(x) = g(h(z)), where g(z) = 4\/z = 42/?
and h(r) = 3z — z%. In order to find s'(z) I have to use the chain rule (s'(z) =
g'(h(x)) - h'(z)), so that I need to know ¢" and A’ first.

1 2
J@) = (') =4y =4- 27 = 5

h'(z) = 3z —2*) = 32) — (2*) =3(x) — 22 =322

Now we use the chain rule:

(@) = () W (o) = g (8- 20) = Z0 =20

9.6.27. The equation of the tangent line to the graph of f(z) at the point zy is
y = f'(zo)(x — x9) + f(x9). Thus we need to know the slope of the line, that is, the
derivative of the function at xq, f'(x0) = ¥'(x0). In our case, xy = 3.

We start by finding the derivative y'(x). For that, we think of y as y(z) = g(h(z)), for
g(x) = vz = 2'/? and h(z) = 322 — 2. In order to use the chain rule, we compute

L _
g'(:c) — (331/2)1253? /2 _

NG
R(z) = (322 —=2) =(32%) - (2) =3=?)' —0=3-2z =62

Next we use the chain rule:

1 3z
"() = ¢'(h(x)) - b (z) = 6 = ——
V(@) = 4 (o) o) = s =
Then, the slope of the tangent line at the point & = 3 is y'(3) = =53 = 3. Last,

y(3) = +/3-3%2—2 =15, so that the equation of the tangent line at z = 3 is

V=V ()@ —3)+y(3) = 5z~ 3) +5



