MAT 16A Homework 9

Section 2.6
[5] g(t) = %t?’ — 4¢? + 2t. Differentiating both sides with respect to ¢ we have
Jgit) = %x3t2—4><2t+2
= t*—8t+2.

Differentiating ¢'(t) once again with respect to ¢ we have
g'(t) = 2t—8.

[12] g(t) = —ﬁ. Rewrite the function as g(t) = —4(t+2)2. Differentiating both sides
with respect to t we have
d
Jgt) = —4x(=2)(t+ 2)—35[15 + 2]
= 8(t+2)7°

Differentiating once again with respect to ¢ we have

g = 8x(=)t+2 L4

dt
= —24(t+2)"*
24
(t+2)%

[24] f(t) = V2t + 3. Differentiating with respect to t we have
d 1
(1) = - |et+3)]
o) = s

1, d
= —(2t+ 3)5_1d—[2t + 3]

Similarly,



and

3 s, d
") = Z(2t43) 2 —[2t
[ = S+ i+
3
= (2 2.2
2(t+3)

= 3(2t+3)2.

ot

Therefore we have

1
£ (5) = 3(143)°3
= 3x473

fP@) = 2——[Vz—1]

136] f(z) = (z+2)(x—2)(z+3)(z—3). Rewrite the function as f(z) = (z*—22)(2*—3?%) =
(z2—4)(2%—9) [Notice that I am using the formula (a+b)(a—b) = a®*—b* here]. Differentiating
the function with respect to x we have

Py = -
= 2x(z* —9) + 2x(z* — 4)
= 2z(2? — 94 2% —4)
= 2x(22* — 13).

(2% — 4](2* — 9) + (2 — 4)i

- (2% — 9]



Differentiating once again with respect to = we get

f(x) = %[293](2:152 —13) + 235(%[23:2 —13]

2(22% — 13) + 27 - 4z
= 2(22% —13) + 822
= 42 — 26 + 822

122° — 26.

Solving the equation f”(x) = 0 we have

1202 —26 = 0
ie., 122° =26

i.e., x2:E

6

1

1.e., T == —3
6

Section 2.7

3] ¥> =1 — 22, 0 <z <1. Differentiating both sides with respect to x we have

d ., d 2
il - 21—
W = -
d
r.e., 2yd—i = -2z
i e dy 2w
Yode 2y oy

[10] fry — y?y — z = 1. Rewrite the expression as zy — y? = y — z. Differentiating both



sides with respect to x we get

d—[y—y2]=—[y—x]
: d dy dy
e, Lpyl -2y =%y
b€ d:c[xy] yd:c dz
: dy dy dy
e. Wiyl -2y Y
e {xd:c—i_y} Yir =~ du
i.e x@—Q@—@——l—
Y dx ydx dr Y
dy
1%~
ien @-m-)Y = _(14y)
dy  (1+y)

1.€., %: x—2y—1

21] 21/2 + y'/2 = 9. Differentiating both sides with respect to = we get

2¥ T Tl T
_ _1dy
ve, x2+yz2—=0
dx
_1dy 1
2 — = — 2
i.e., Y . x
_ dy r73
i.e. = =
’ dl’ y_%
: dy y?
i.€e. —=—
’ dx x%
Therefore
dy V255
d | (16,25) 16 4
B 5
= 7



24] (z +y)® = 2% + y3. Differentiating both side with respect to z we have

d d
3(z + y)Q@[g; +y] =327+ 3y2%[y]

. dy dy
e, 3 1+ 2| = 32" +3y°—
e Bty |14 ] = at el
) dy dy
e ) F LY S e 4
ie, (x+y) { to | = +y I
d d
e, (v+y)+(2 +y)2£ =2’ + zfﬁ
, dy dy
20Y  20Y o 2
ie, (w+y) -y =1t (v+y)
d
e, [(x+y)?*— ;ﬂ% = 2% — (2% + 2zy + %)
d
ie, [(2®+2ry+y?) — y2]d—y = o —2? — 22y — 1
x
d
ie., [2*+ 2xy]—y = —2xy —°
dx

dy  —2xy— y?
dr 22+ 2xy
dy Y2z +y)
dx z(x +2y)

1.€.,

i.€.,

[29] 42% + 9y* = 36. Differentiating both sides with respect to x we have

1.€., 18y— = -8z
e, —=———=——.

Therefore slope of the tangent line at (\/5, %) is

dy B 4/5
delsy) 93
a5
BEEST)
5
-3



[37] Given equation y? = 5z3. Differentiating both sides with respect to x we have

dy 2
20— =15
ydx o
dy  15z°

de 2y

1.€.,

Therefore slope of the tangent line at (1,/5) is

dy 15

Equation of the tangent line at (1,+/5) is

15
y—\/_:ﬁ(ﬂﬂ—l)

e, 2V5(y—V5)=15(x —1)
ie., 2v5y—10=15z—15
ie., 2Vby—15z+5=0.

Similarly, slope of the tangent line at (1, —v/5) is

Equation of the tangent line at (1, —v/5) is

15
y—\/_:—m(x—l)

ie., 2V5(y—+5)=—15(z —1)
ie., 2vby—10= —15z+ 15
ie., 2vby+ 152 — 25 = 0.

[43] We have to find the rate of change of x with respect to p i.e., Z—;. Let us rewrite the
given equation in the following form

o 200 -1z
p= 2x
i.e., 2zp* = 200 — .




Differentiating both sides with respect to p we have

d d
— [22p? 200 —
dp[ zp’] = dp[ ]
d d
i.e., dp[Qw]p +2x [pg] = d;
dx dx
e, 2p'— +dap=——
1.€., D ip +4dxp i
dr dx
e, 2pP— 4+ —=—4
1.e., D p + dp Tp
d
e, (2p°+ 1)£ — _4ap
. dz 4dxp
i.e. —_— =
T dp 2p% + 1



