Dr. Bryan Carrillo Knowledge Checks Chapter 6.2
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For x in ["i,'i], the inverse of Sin is arcsin.
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Vi— %2 for % in 1,1

1. Show the derivative of f(z) = arcsin(x) is f'(x) =

2. Compute the derivative of the function f(x) = arcsin <ln < \/1177» :
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3. Take f(z) = <(°°S(”)_Sif()qf§’ff(x)+4)> . Determine f’ by using logarithm differentiation.

In($00)= 30 (coscx)-2x) + 34nlexp. 000+ '-l) - 3n(sinx) + ‘f)

So
(Qn({:(x}\/:_ 3sinI+6 4 3ln(?-)?.x _ 3cosx) |
Cos (x) - 2x 2% + 4 Sin(x)+4
Hence

£ 00 - (0n (RN £(xd

k)
=(— 3sin()+6 + 30n(2)2°  _ 3cog(xD )( s -2 (2*+u4) \
Cos (XY —2X 2* + 4 sinx)+4 Sin(x) +Yy
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4. Take f(z) = (x + 3)*»®). Determine f'(z).

fote (x+3)sm T exp(In(cx3°"%)) = exp( sin () n(x+3Y) .
So /
L0 = exp’(sintDn(x+3)) - (sin I n(x +3))
= exp (Sin(x) In(x+3))( cosxd Inlx+3) + %
= (x+335mm (coscodnCx+3) + S

5. Take f to be the function that is given by f(xz,y) = 522y* + 4zy + csc(—8z + 3y?). Determine f,(1,2) and
f4(1,2).

Note that Fx (%)= Syllx®) + 4yx'+ csc’(-8x+3¢?) (-8
= 10xy" + 49 + cot (-8x + 3y2) csc(-8x +3y*)
Se £x0, D= 68 + Bcot(H)esCH).
Note +hat Sy(x,9) = 5x*(y*) "+Ux(y) + csc’(-8x+3yY) (39‘)'
= 205*¢® + Yy — by cotl-8x+3yD)csc(-3x+3yY)

So Fy(1,2)= 164 =12 cot(H)esc ().
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6. Assume that y is defined implicitly by the equation y*z + arctan(y + 2) = zy. Calculate 5£.

Here y is a Punction of x. So

dgi( y'x + a"c+an(3+2)3 = g&(x y)

2ydy x+ Y+ J 44 =y + xdy
&t (y+2™+ [ d¥% I

Q_‘i(z _x—u-_l__) = Yy—y* rearrange
ax (y+2)*+ | J
2
duy — G
dX t
24— X+ Tyl
7. The equation z'y —zy® = —899934390 implicitly defines y as a function of x in an open rectangle around

the point (9, 10). Determine an equation for the line that is tangent to the solution set to the equation at
the point (9, 10).

Here y is a function of x. So
L (x'y—xy®) = £ (-832934390)
4Py + X"gsx ~yi_ 5xg’%3x=0
(Xq - 8)(37)%)‘1( = Y¥-ux®y  rearrange

_d_(l = Hs_l"xgg }
dXx  y1-8xy?

Evaluate & at (8,10) o obtain

_ 10%-404YQ0) - - 99999640 .
Q*—8(a)(l0)’ 719 943 434

The line tangent 4o +he equation at the peint (q,10) is

%xi ‘ (4,10)

3: - qqqqq 649 (

—— 1 (x-a)+ Io
1719993439
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8. A spherical balloon is being inflated with air at a rate so its volume is increasing at a rate of 150 cen-
timeters cubed per second. Determine the rate at which the surface area is changing when the diameter
of the balloon is 65 centimeters.

TaKe r o be radius ot +ime+t and A +o be Syrface area at time & . Then
A) = 4m(r@®)* s %A: grrdde .
t dt

Need d_!:' .
dt r=65

Take YV 4o be the volume of spherical balloon at +ime . Then

V)= Lnf®) se dV-vre'®dr or dc=_' _ dv,
3 at dt dt  4wr® a4
S;nce, _d_\i ] 15051\3) we have_
dt lrzgs 3
‘d’rl =t IS0cm® . _3  _cm
At lr=gs  4TESYem S 338m 5 -
Henc.e dA
- dr - 3 g&mc 60 e
‘d—_t -sT‘CGS).dtIr:CS - SW(GSBCMQ 338ﬁ' S 13 S e

r=69
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