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MAT 131 HW solutions (3.2-3.5)

Section 3.2

. (x) = %xil/ze“ + z1/2e%,

d
= (2r =) + (2 = 2r)e” = (r2 = 2)e’
r
() = (cx +d)(a) — (ax +b)(c)  ad—bc
B (cx + d)? ~ (cx +d)?
% = 2e” + 2xe” so %’xzo = 2, thus the tangent line has slope my = 2
and the normal line has slope my = —%. Thus the tangent line has
equation y = 2x and the normal line has equation y = —%:L’.
22 x)(2z)—a? 242z
fx) = 15 s0 f'(z) = = 25+§)2 W= et 50
() = (2 +224+1)2x+2) — (2° +22)(20 +2) 2z + 2
B (22 + 22 + 1)? (22420 + 1)

Thus f”(1) = 1.

d (h(x)

. (7)
(a) P'(2) = F(2)G
(b) Q(7) = G(?)F’(7C);<—7)];(7)G’(7) L3 —152- (—3) _ 1
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f(z) = %" so f'(z) = (z* + 32?)e”. We know e* > 0 always, so
f/(z) > 0 when 23 4 322 > 0, i.e., when z + 3 > 0. So f is increasing
for x > —3.

Section 3.4

. ¢'(t) = 3t*cost — t3sint.

dy (v +cosz)(cosw) — (1+sinx)(l —sinz)  xcosz
do (x + cosx)? (24 cosx)?
sin z(ze® + €*) — xe®(cos x
) = ( ) (cos z)
sin”® x
dy

i =e"cosx —e”sinz, so at x = 0, we have dy = 1. Thus the tangent
x

lineisy—1=1-(z—1).

(a) ¢'(n/3) = f'(w/3)sin (n/3) + f(n/3) cos (w/3) = —2 - \/Tg +4-
2—/3.

(b) H(7/3) =

N |

f(7/3)(=sin (w/3)) = cos (n/3) f'(x/3) _4- (=) — 5~

f(m/3)? a 42
—2v3+1
16

f(z) =2 —sinz, so f'(z) =1 —cosz and f"(x) = sinx. f is concave
upward when f” > 0, and on [0, 27], this happens when 0 < z < 7.

We note that -(sinz) = cosz, dd2 : dd3
—cosz, and d‘i4 (sinz) = sinz. So taking 4 derivatives brings us back
where we started. Therefore taking another 4 derivatives must also take
us back where we started, and in general any 4-multiple derivative of

. . . . . 96 . .
sin z will be sm x again. So since 96 = 4-24, we have #(Sm x) =sinz,

(sinz) = —sinx (sinx) =

and thus ‘s s (sinz) = dd—(sm T) = —CosT.



11.

16.

19.

32.

Section 3.5

10

.u=1—2%and y = u'°, so

dy _dydy

= —=— =10u”(—2z) = —20z(1 — 2*)°
O = duds Ou’(—2x) 0x( x)

. u=¢€" and y = sinu, so

@_ dy du

T = duds (cosu)(e®) = e”cose

u=a®+ 2% and y = cosu, so

d
Y —(sinu)(32%) = —32”sin (a* + 2%)
dx
The derivative can be written using the product rule as
d d d
d_ay: = e_‘%%(cos 3x) + cos Bx%(e_%).
Using the chain rule on each term, we get d%(cos 3x) = —3sin 3z and
L (e75) = —5e~5*. Therefore,
d
& _ —3e % sin 3z — 5e ° cos 3z
dx
The chain rule, then the product rule, gives
i(e“‘)”) = "7 i(az: cosx) = e"“*¥(cosx — rsinx)
dx dx

y=1/z+/x+ 2. We have y = w'/? where w = x + \/z + /z, so

& = Ly~1/2dw ﬁ(l + L (\/z+ /z)). To compute this derivative,
we let v = \/u and u = x + y/z, and obtain

_dv _dvdu 1 ISEYN
therefore
dy _ ! (HEE)
Toofer oy \ PVEE Ve
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(a) B'(2) = f'(f(2))f(2). From the graph f(2)=1, f(2) =~ —1, and
f'(1) = =3, 50 W'(2) = f'(1)f'(2) =

(b) ¢'(x) =2z f'(2?), s0 ¢'(2) = 4f'(4 ) From the graph, f'(4) ~ 2, and
thus ¢’'(2) ~ 8

y=e"" soy = —2ae ™ and y’ = =2 +4a2e " =222 —1)e .

The graph of y = e~ is concave downward whenever y" < 0, which
happens when 2z% — 1 < 0, i.e. when |z| < \/Lﬁ



