Math 113 HW #6 Solutions
1. Exercise 3.1.22. Differentiate the function
y=Va(r—1)

Answer: Re-write the function as

y:xf—ﬁ:m3/2—x1/2.

Then, using the power rule,
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2. Exercise 3.1.34. Find an equation of the tangent line to the curve
Y = ot 222 — ¢

at the point (1,2).

Answer: Using the power rule,
y =4z 4+ 4z — 1,

so, at the point (1,2),
Y =412 +4(1)-1="T.

Therefore the slope of the tangent line is 7. Since the tangent line passes through the point
(1,2), we can use the point-slope formula:

y—2="x-1),

so, adding 2 to both sides, we have that

y="Txr—b.
3. Exercise 3.2.24. Differentiate
(@) 1 — xe®
T) = .
x +e*

Answer: Using the quotient and product rules,

(x+€e*)(—e® —ze®) — (1 —ze®)(1 4 €%)

/
f (:L') = (:L’—FGI)Q
_—ze® — 2% — ¥ — xe?® — (14 " — ze” — xe®)
B (z +e®)?
1= (14 a? +e")e”
B (x4 e*)? '



4. Exercise 3.2.28. Let

f(x) 5/2 x
and find f'(x) and f"(z).
Answer: Using the product rule,
5
f/(x) = (2x3/2> er +$5/26x _ 5 3/2 m+x5/2 x (1)

Taking the derivative of the first term yields

531/2:5 /2z_51/2x /23:
2(2 + 23/%e =" +2x

whereas the second term in (1) is just a copy of f, so its derivative is the same as f/(z).
Therefore,

f”(:E) <145 1/2 et + 2x3/2 x> ‘|‘f( )

= (145:61/263: + 2x3/2€m> + <2x3/2ez+$5/2693>

15 1/2 x+5x3/2ez+x5/26x
T .

5. Exercise 3.2.34. Find the equations of the tangent line and normal line to the curve

VT

T+ 1

y:

at the point (4,0.4).
Answer: Writing /x as 21/2 and using the quotient rule,
y o (z+1) (1 71/2) 21/2(1)
(x +1)2
%3:1/2 + %mfl/Z _ /2
(x +1)2
1p—1/2 _ /2
T2 (z+1)2
—Vz
T2 (x+1)2

Therefore, we can plug in x = 4 to get the slope of the tangent line at (4,0.4):

1oV ay-2 8
2 (4+1)2 2 25 100

Therefore, we can use the point-slope formula to get the equation of the tangent line:

9 3
S |
v s 100(33 ),



so the tangent line is
13

On the other hand, the slope of the normal line is the negative reciprocal of the slope of the

tangent line, so the slope of the normal line is 1—20. Therefore, the point-slope formula tells
us that the normal line is
2 100 ( 5)
YTET 3T
or
100 1994
y=-—T— ——
3 15
. Exercise 3.3.10. Differentiate .
_ l+sinz
~ x+cosT

Answer: Using the quotient rule and what we know about the derivatives of sines and
cosines,

,  (r+cosz)coszr — (1+sinz)(l —sinx)
v= (x + cosx)?
z— (1+sinz —sinz — sin
( + cosx)?
zrcosx + cos?x — 1 +sinx

(x + cosx)?

T cos T + cos? 22)

Using the fact that sin? 2 + cos? z = 1, this simplifies as

;o I COST
y_( 2"

x + cos x)
. Exercise 3.3.22. Find an equation of the tangent line to the curve

y=-¢e"cosx

at the point (0,1).

Answer: Using the product rule,
y = e"cosx + e*(—sinz) = e* cosz — e* sinz.
Therefore, plugging in x = 0 gives the slope of the tangent line at (0, 1):
e¥cos0—esin0=1—-0=1.
Therefore, by the point-slope formula, the equation of the tangent line is
y—1=1(z-0),

or
y=x+ 1.



8.

10.

Exercise 3.3.34. Find the points on the curve y = (cosx)/(2 + sinx) at which the tangent is
horizontal.

Answer: The tangent being horizontal means that the slope of the tangent line is zero. In
other words, we're looking for those points where the derivative of the function is zero. Using
the quotient rule, the derivative is

, (24 sinz)(—sinz) —cosz(cosz) —2sinz —sin’z — cos?w
v (2 + sinz)? B (2 + sinz)?

Using the fact that sin? 2 + cos® 2 = 1, this simplifies to
,  —2sinz—1

y = . 2 )
(2 + sinx)

which is zero if and only if the numerator is zero. Therefore, we want to find the values of x
for which 0 = —2sinx — 1 or, equivalently,

sing = ——.
2

This equality holds when
—bm —7m T 11w 197 23«7 (12n —5)7 (12n — )7

r=..., e e et R , Yo
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. Exercise 3.4.12. Find the derivative of

f(t) = V1 + tant.
Answer: Re-writing as
f(t) = (1+tant)"/? = g o (1),

where
gu) =u'? and h(t) =1+ tant,

then the Chain Rule tells us that
f(t) = g'(h(t) - B'(1).
Now, ¢'(u) = %u*2/3 and b/ (t) = sec?t, so

sec? t
3(1 + tant)2/3

f'(t)=4'(h(®)-W(t) = %(h(t))’Q/?’ -sec?t = %(1 + tant) sec’ t =

Exercise 3.4.22. Find the derivative of the function

y = e "% cos 3.

u

Answer: By the Chain Rule, the derivative of hy(x) = e = ficircg;(z) where fi(u) = e
and g1(x) = —bx is

Wi(z) = fi(g1(z)) - gi(z) = ") (=5) = —5e "2



Also using the Chain Rule, the derivative of ho(z) = cos 3z = f2 0 ga(x) where fa(u) = cosu
and go(x) = 3x is

By(@) = f3(g2(x)) - gh() = —sin(ga(a)) - (3) = —3sin3u.
Therefore, using these facts and the product rule,

y' = —5e ?" cos 3x + e 7" (—3sin3z) = —5e % cos 3z — 3¢ % sin 3z.

11. Exercise 3.4.34. Find the derivative of the function

o1
Yy =xsin —.
x

Answer: By the Chain Rule, the derivative of h(z) = sin2 = f o g(z) where f(u) = sinu
and g(z) =1/z=2"11is

COS 1

W(z) = f'(g(x) - g'(x) = cos(g(@)) - (-277%) = ——3*.

72

Therefore, using the product rule,

1

, 1 oS -
y=1-sin——z-—5*,
T x
S0
, 11 1
Yy =sin— — —cos —.
r T



