EXAM 3

BLAKE FARMAN

Lafayette College

Answer the questions in the spaces provided on the question sheets and turn them in at
the end of the exam period.

It is advised, although not required, that you check your answers. All supporting work is
required. Unsupported or otherwise mysterious answers will not receive credit.
You may not use a calculator or any other electronic device, including cell phones, smart
watches, etc.

Name: Solutions

FuncTions
1. Find the value of b that makes the function
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a continuous function.
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EXAM 3

DERIVATIVES
2. Use the limit definition

h—0 h
to compute the derivative of
fl@)=vVz+2.
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EXAM 3

DERIVATIVE RULES

3. Compute the line tangent to
fla) =2’ —x
at the point (1,0).
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PRODUCT AND QUOTIENT RULES
4. Compute

P [sin(z) cos(z)] .

j); (5}46{)&)5 (K)] - f;’; gialx) ) cos(X) + Sm()dﬁ{g,s[x))

= ESZQ) — Sv'nz&zj

5. Compute
d [3z+2
dz | cos(z) |’
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6. Compute

jf Bea(ﬁ)] = Sa&z){m&z)j(f)




EXAM 3

IMPLICIT DIFFERENTIATION AND RELATED RATES

r is the radius of the balloon.

7. Gas is escaping a spherical balloon at the rate of 4 cm? per minute. How fast is the surface area shrinking
when the radius is 24 ¢m? For a sphere, V = §7T7"3 and S = 4712 where V is volume, S is surface area and
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EXAM 3

DERIVATIVES AND SHAPE

Use the function

to answer the following questions.

8. Find the intervals where the function is increasing and decreasing. Write NONE if not applicable.

2z
Increasing;: Cooj ~’Zz[3) SN § /2,/, 30)
Decreasing: ( _ Z\B/Z '2’3@)

:f(x): w(xv?4) = xCer2)6x2)

()= 3x>— = sl
=7 3x7=4 /—_2;—5) — Js2 o
= X2 =Yz

3)
:>xfiJT:13:in§
R

9. State the local maximum and local minim‘urm value(s). Write NONE if not applicable.
_ 23

Local maximum value(s): ~ 3
273

= —
Local minimum value(s): X 3
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10. Find the intervals on which the function is concave up and concave down. State the inflection points.
Write NONE if not applicable.

Concave Up: (O) QO,)

Concave Down: ( _90) o )

Inflection Points: (O) o) )

()= bx =0 =>x=0
Ay={ ()
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ASYMPTOTES

11. Find the asymptotes of

227 42z — 12

f(x) T~ 2_9
Write NONE if there are none.
Horizontal: >/ =2
Vertical: X=35
2
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CURVE SKETCHING

12. You are given the following information about a function, f:
e z-intercept(s): (1,0),
e y-intercept: None,
e asymptotes: x =0 and y = 0,
e critical point(s): (2,1/4),
e increasing: (0,2),
e decreasing: (—o00,0) U (2, 00),
e concave up: (3,00),
e concave down: (—o0,3), and
£(3) = 2/9.

Use this information to sketch the curve.
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CLOSED INTERVAL METHOD AND OPTIMIZATION

13. Find the absolute maximum and minimum values of f(z) = 12 + 4z — 22 on [0, 5].

{140 - 2x-0 > x=2.
{60+ SOh12) = = (x-e) (4 2)

{lo)=12 Mo (216)
{(z)— -6 )2¢2) = ~(<1)4) =16 i (571

{(5) - (5-e)572) - ~((2)=F

14. What is the minimum vertical distance between the parabolas y = 22 + 1 and y = 2 — 2%?

\_/ Do) () (-52)
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INTEGRATION

)

2
/ 423 dx
0
2-

_ 2o _
A= =R E S =0t iax= 4

Use the identity

to compute the definite integral

by the definition.
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FUNDAMENTAL THEOREM OF CALCULUS

15. Evaluate the indefinite integral / (1’2 —x + cos(z) — seCQ(x)) dz.

%3~ Z,XZJr S)r/l[)i) - ﬁdm

16. Given f/(z) = 322 + 2z + 1 and f(2) = 15, find f(x).

i) Jptade = 2(34):2(3:2)+ et ¢ = X *+x7451C
6 =@ =%F7124C = Myc

=7 C=K-14=]

@) = X *f x7+><ﬂ
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SUBSTITUTION

17. Evaluate the indefinite integral /2sin(x) cos(z) dz

= sin(x)

A= CosCu
Jsnlibostilhe = 2 fudu = 2(5) 5

_’\
= /§)/IZ(>( )%67
18. Evaluate the definite integral / i (x220+z1)2 dz
U=x WGe) =/
Au = 2xely W(z) = =5

=% 10du = 20xdy.
Z 20X _ Dé,u _
af(x#/)?dg% ) ,/ 0/ e

= ~lo(-51- | )= 2410 :@



