Calculus Practice Test 2
#1)  Findy if 3¢ + y°= 6xy.

#2)  If Aistheareaof acircle with radiusr, find dA/dt in terms of dr/dt.

#3)  Findthe linearization of the function f(x) =+/x+3 a a=1, and useit to approximate
the numbers +/3.98 and /4.05.

#4)  For the problem above identify dy and Ay.

#5) If s(t) =2t -5t* +3t +4, find s'(t).

3

#6)  Find thecriticd numbersof f(x) = x5(4-X).



#7)  Find the absolute maximum and minimum values of thefunction f (x) = x® —3x* +1with
domain [-Y2,4].

#8)  Differentiate f(x) =+/Inx.

#9) Differentiadtle a]  y=sin(®) and b]  y=sin’

3
XA X% +1

#10) Differentiate y= W



SOLUTIONS
#1)  Findy if 3¢ + y°= 6xy.

dx dx dx
3x? +3y2ﬂ = GXGd—y+ y[6
dx dx

3y? (;—di(/ —GX% = -3x* +6y

%(Byz —6x)= =3 + 6y
dy _ —3x*+6y

dx  (3y2-6x)

dy _ 3(-x* +2y)

dx  3(y2-2x)

L =X +2
y= Y
y© —2X

#2)  If Aistheareaof acircle with radiusr, find dA/dt in terms of dr/dt.

A=7r?
d—A = T72r1 i
dt dt

dA dr
- = 27]' _
dt dt




#3)  Findthe linearization of the function f(x) =+/x+3 a a=1, and useit to approximate
the numbers +/3.98 and /4.05.

f(x) = (X + 3)% Firgt, find the derivative of the given function.

f'(x):%(x+3)‘%m

()=
27X +3
f=+v1+3=2 Second, evaluate f(1) to find the corresponding y-val ue for the given
x-value (a=1). Also, evaluate f'(1) to find the dope of the tangent
f'(1) = 1 = 1 line at the given x-value
2J1+3 4
Lx)=f(a@+ f'(a)(x—a
(x) (a) . (@) ) Third, point-slope
L) =f@+ f'D(x-1 formulato find the
1 linearization that can
L(X)=2+=(x-1 be used to
4 approximate values
L(x) =2+ 1 1 of thefunction.
X) = —X——
4 4
1 7
L(X)=—x+—
(X) 212
1 7 Finally, usethe linearization to
\73.98 = =(.98) + — =1.995 approximate the given numbers.
4 4 Remember, that the function adds 3 to
V205 =105+~ 20125 the x-values
. 4 . 4 -~ .

The linear approximations above could have been supplied by a calculator. The
linearization, however, gives approximations over an entire interval as can be seenin
the illustration below.

A

y=.25x+1.75

T/ y=(x+3)"
/ 12
« >

7 | X




#4)

#5)

#6)

For the problem above identify dy and Ay.

Av = + Ay represents the rate of change as given by the line tangent to
Y = Z X Z the function at the point (1,2).
_ 1
- 2./x + 3 dy representstherate of change on the function.

If s(t) =2t>-5t* +3t +4, find

s(t) = 6t* — 10t + 3

'(t) =12t -10

s'(1).

3

Find the critical numbers of f (x) = x5(4-X).

F1(x) = gx_%(4—x) +x75(-1)

frg = ANy
5x’5

12-3x  5X
55 5X—%

12-8x
5x 5

f'(x) =

f'(x) =

Find the derivative using
the product rule.

12-8x=0
-8x=-12
x=15

5X% =0

Critical numbers arethe values that make the
derivative equal to zero orundefined Thisderivative
will equal zero whereits numerator egquals zero.
Consequently, 1.5 isa critical number. This derivative
will be undefined where its denominator equals zero.
Consequently, zeroisaso a critical number.

x5 =0

SACIRCE

0

The critica numbersare 1.5 and 0.




#7)  Find the absolute maximum and minimum values of thefunction f (x) = x® —3x* +1with
domain [-Y2,4].

f'(x) =3x* —6X — _
Extrema occur where the derivative equals zero, so we should begin by

3x*-6x=0 finding the critical numbersin the interval.

3X(x-2)=0

Xx=0&2

f'(-1) = 3(-.1)2 - 6(-.1)

f'(-.1) =.63 Testing values | eft and right of the critical numbersin the derivative
() =3 1)2 - 6(.1) revealswhere the function isincreasing and decreasing. Sincethe
) ) ) derivative is positive left of zero and right of two but negative between

f'(.) =-57 zero and two, the function increases (-%%,0)U(2,4) and decreases (0,2).
f'(3) =3(3)* -6(3
f'(3) =9

— 3 2
f(0) =(0)" -3(0)" +1 Since the function changes behavior at the critical numbers, as seen
f(0)=1 above, the function has extrema at those x-values. Evaluationg the

) function using the critical numbersyields the extrema: f(0) = 1, a

f(2)=(2)°-3(2)%+1 relative maximum, and f(2) = -3, a relative minimum.
f(2)=-3

; (_ ) (_ )3 _ 3(_ )2 +1 The end pointsof the interval also represent extrema
% % % Evaluating the function using the x-values at the ends of the

_ intervalsyiedsthe extrema: f(-%2) = Y%, a minimum, and
1%

f(4) = 17, amaximum.
f(4)=(4)° -3(4) +1
f(4)=17

Comparing al the maximums and minimums along the interva revealsthe absolute extrema. Since
f (2) < f (-%2), the absolute minimum isf(2) = -3. Since f(4) > f(0), the absolute maximum isf(4) = 17.

#8)  Differentiate f(x) =+/Inx.

f(x) = (nx)"

Usethechainrule.

fr(x) = %(m x) %2 E—I(;j—xlnx

f(x) = %(m x) 72 G)%

, B 1
F 0= i




#9)

Differentiate a]

y = sin(x)

Solution to Part A

y'= cos(x?) 4y

dx
y'=cos(x*) [2x
y'= 2xcos(x?)

Solution to Part B
y = (snxy

y'=2(sin x)* E—Id—sin X
dx

y'=2(dn x) [{cosXx)

and

y'=2sin X [Eos X

b] y = sin’X

Remember therule:
y =sin[f(x)]
y'=cog[f(x)] - (x)

Usethechainrule.




#10) Differentiate y =

Takethe natural log of
both sides.

Use logarithmic properties
to expand the expression.

Differentiate implicitly.

Solvefor dy/dx.

Substitute original
functionin for y.

XX +1

Bx+2) °

XX +1
(3x+2)
Iny =Inx*v/x* +1-In(3x+ 2)°
Iny =Inx* +In(x* +1)* = In(3x + 2

Iny=In

Iny :%Inx+%ln(x2 +1) -5In(3x + 2)

1y 370,10 1 9 wen-s0. 0% qaxe)
ydx 4 x 2 (x*+1) dx 3x+2) dx

1dy 31 .1_ 1 1
;%‘Z%*EEMQX‘“(W@B

1dy 3. 1 5

yax 4x 2(x+1)  (Bx+2)

1dy_ 3, 2x 15

ydx 4x 2(x +1) (Bx+2)

y%%éz y%f’x* (x2X+1)_ (3)(1-!5- 2)%

dy 3 x 15
&‘y%&*(xul) (3x+z)E

dy _x*Jx+1 3 x 15 E
%le (

dx  (3x+2f x*+1) (3x+2)




