MAT 131 HW solutions (3.6-3.7)

Section 3.6

y+2+6z
=

(a) 2y +y+2+6x=0,50y =—
(b) y=4zr~! -3z —2,s0y = —4zx% — 3.

(c) Plugging y from (b) into 3 from (a), we get 3y = —x (42! — 3z —
242+ 6x) = —x 4o + 3z) = —4x72 — 3, which agrees with the
answer derived in (b).

10.
ysin (%) = xsin (y?)
27 cos (2%)y + sin (x2)d—y = sin (y?) + 22y cos (y2)@
dx dx

22y cos (z°) — sin (y*) = (2xy cos (y*) — sin (z?)) ;ly
x
dy  2xycos(z?) —sin (y?)

dr — 2xycos (y2) — sin (22)

13. If f(x)+22[f(2)]® = 10 for all z then f'(x)+ 3x2[ (@)]2f(z)+2z[f ()] =
0 for all z. Plugging in z = 1 and f(1) e get the equation

f/(1)+12f(1) + 16 = 0, which implies f’ (1)_

19.

1[2($2 +y2)2] _ %[25(1,2 N yQ)}

dx

d dy

4 25 ( 20 — 2y—2

@+ ) ) =25 (20 2
dy dy

A+ 2 (20 +20-2 ) =25 20 — 2y—=

(x—l—y)(a:—{—ydx) 5(;1: ydx)

At point (3,1), we get the equation

dy dy
410) [6+2-2) =25(6 —2-2



30.

35.

52.

. . dy _ 9
with solution = 13-

Thus the tangent line is

If y = Vtan~!z, then y = u!/? with v = tan~' 2. So
dy _dydu_1 L 1 !

de  dudr 2 14 a2 2(1+ xQ)\/tan_1 T

If y = arcsin (tan @) then y = arcsinu with v = tanf. So
d dy d 1 1
YYD 2=

A0~ du df 1 — u? cos2 0v/1 — tan? 60

The slope of the tangent line to the ellipse 2% + 4y? = 36 satisfies

2x—|—8yj—g = 0, so that % = —f—y. Thus for any particular point (z,, y,)
on the ellipse, the slope of the tangent line is m, = _4171 and the

tangent line has equation

For this to pass through the point (12,3), we must have

3_y0:_ZyO (12—1’0)
12y, — 4y? = —12x, + 22

12y, + 123, = 22 + 492

Now (z,,y,) must also satisfy the equation x2 + 4y? = 36, so that we
get 12y, + 12z, = 36 or z, + y, = 3. Now we plug this equation again
into 22 + 4y? = 36 and get

x2 +4(3 — 2,)? = 36
512 — 24z, =0
with solutions x, = 0 and z, = 234. Thus the corresponding vy, solutions

are y, = 3 and y, = —%. So the two tangent lines are y = 3 and
y+2=2%xz-%).



10.

11.

14.
20.
25.

27.

31.

38.

Section 3.7

() = & ()~

) = (1-Int); — (L+mt)(—5) _ 2
(1 —Int)? t(1 —1Int)?
First write F'(t) =3In (2t +1)—41In (3t — 1). Then F'(¢) = %—%.
First write y = 4Inz 4 2Insinx. Then g—z = % + 25‘;’%
y =23 -2 3Inz and ¥y’ = 5z * + 62 *Inx.

(a) If f(x) =xInzx then f'(z) = 1+1Inz. fis decreasing when f'(z) <
0, i.e., when 1 +Inx < 0, i.e., when = < %
(b) f"(z) = % f is concave upward when f”(x) > 0, i.e., when x > 0.
y=(2r+1)5(*—3)5 solny=5In(2z + 1) + 61n (z* — 3) and

Ldy 10 2423

E@_2x+1+x4—3;

thus

dy N N 1) 243
— = (2 1 -3
dx 2z +1)( ) 2$+1+x4—3
If y=2" then Iny =1In (2*) = xlnz. So
1d
——y:lnx—i—l
y dx
and J
—y:(ln$+1)xm
dx

If ¥ = y* then In (z¥) = In (y*) so that ylnx = xlny. Therefore

/

(Inx)y + % = x%—l—lny

(lnac - g) y = (lny— %)

_lny-—*¢

/ €T

Y

Inz —£%
Yy



