Solutions to Suggested problems Sections: 3.1 - 3.6
MATH 251.03(04), CALcuLus I, FALL 2013

e Section 3.1

d
4. —e® = 0. €° is a constant.

dx
8. f'(t) = Tt* — 5t.

1
19. o = 3(e”) + 4(—593( —4/3)

23,y = 2%/ 4 42V/? 4 327 1/2

25. f'(x) = 24211 40

1 2
30. v/ =14+ 2(og7%0 — Zg=5/6
v + (Gx 3%

1
35. 3y = 4a® + 2¢® Equation of normal is y = —5 +2.

1 1
36. y' = 2z — 423. Equation of the normal y = 373

48. v(t) = §'(t) = 4° — 6t2 + 2t — 1, a(t) = v'(t) = 12t* — 12t + 2, a(1) = 2m/s>.
67. f is not differentiable at 1.
68. ¢ is differentiable at 0 but not at x = 2.

e Section 3.2
2. F'(z) =21 —5— gx_5/2
19. ¢ =20 — v /2
27. f'(x) = 2'e” + e*4a?
28. f'(z) = 2°/%e® + e* - g$3/2.

(1+2x)(2z) — 22(2)

NRER T
34. f'(z) = ($2+8§2—|)—I)22$(2x) At (1,1) f/(1) = 0 so the equation of the

tangent line is y — 1 = 0(x — 1).
43. . (fg)'(5) = f(5)g'(5) +9(5)f'(5) = —16

b (j), _9B)f'(5) — f(5)g'(5) _ —20
. f(5) '(5%/(5)]2(5”'(5) :
g, g —4g
2 FEP 2
45. f'(x) = e*g'(x) + g(x)e® = f'(0) =T.
48. f'(z) = 2®f(z) = f"(z) = 2 f'(x) + f(x) - 2z. f'(2) = 4(10) = f"(2) =
4(40) + 10(4) = 200



02.

oy =2 (@) + f(2)(20)
by = P =S

(z?
oy [ (@)
' [f (@)]? 1
Valef'(z) + f(2)] = 1+ 2f(2)] 5—=(V7)?
(Vo)
fl(z) = (Q;il)Q The equation of the tangent line at a point z = a is

1
y— - i = PR (x — a). This tangent line passes through (1,2) when
a 1

(1 — a) Solve this equation for a = —2 + /3 so there

Ta+l (a+1)
are 2 such tangent lines since we have to values of a.

e Section 3.3

D.

8.

14. y
16.

17.

19.
24.

32.

33.

34.
39.
40.
41.
45.
46.

y' = secf(sec? O + tan 0)(sec 0 tan )
, csc?t + cot t
gy = STt
(2 —tanx)(1) — z(—sec? )
(2 — tanx)?

_ secx(l —secx)

[

/

tan? x
f(z) = xsinz(2tanz + x + ssec® 1)
d

—(escx) = —cscxcotx

dz
%(Cot r) = —csc’x
y(z) = 1+sec?z = y(7) =1+ (
line to the given curve at (m,7) is y — 7 = 2(x — )

a. 2 — \/§

1-2V3
b, ———
16

r=2n+1)r £ g, n is an integer.

_l’_
3
3

N

SNl W Wl w §8



02.

a. 1
b. 0

e Section 3.4

7.
16.

21.

29.

34.

35.

ol.
23.

Hoa.

29.

79.

F'(z) = 5(x* 4 32% — 2)*(4a® + 62)
y'(z) = e *(—sin4t - 4) + cos 4t[e*(—2)]

pon ol (27— 1)(22) — (2* + 1)(22)
y(x)_?’(l,z_l) ) (z2 — 1)2

F'(t) = et*n2(t . 2cos 2t +sin 2t - 1)

1
y/ — x26—1/x(_) + e—l/x(Qm)

22
J = —sin (1 — ezx) _ (1 + ¥ (=22 — (1 — 2*)(2e*®)
1 +€295 (1 +€295)2
y = 20(1 + 22)°

Yy=—r+m
1
= — 1
Y 2:1:+

3
(g + 2nm, 3) and (g + 2nm, —1), n is an integer.

s'(t) = 5?% cos (10mt)em/s.

e Section 3.5

9 o = dr+y+1
x
13. ¢y =tanxtany

20. ¥y =

21.

25.
32.
39.

49.

60.

(1+ 2?) sec® (x — y) + 2z tan (z — y)
14 (1 + 2?)sec? (v —y)
16
13

/

f() =

1
Equation of tangent line is y — T —(x — z).
4 2 4
Equation of tangent line is y = —2
1

y// _ g

, 2 tan~!z
Yo e

, -1

(N g

e Section 3.6

2.
4.

f'(x) =Inzx.
f'(x) = 2cot x.



19.

21.

22.

23.
32.
36.
37.
38.

42.

43.
47.

1

! —_
fil) =
y = ——

14+
'—L—Ho x
yilnlO €10
y’:—logQ(e)—étanﬁm
y" =3+2In(22)
1
0
c="T7
a= e

1
y = e " (x + 1)2/3(% +2zx -1+

Yy =2"(1+Inzx

/

y:

(cosz)*(Incosx — x tan x)

3r+3

)



