MATH 140A

1. Find all critical numbers of h(x) =

a) 0,2
by 0,8
c 0,23

d) 0,3,6

EXAM IIT, FORM A FALL 2007

6, Suppose f{x) = (2 — &)(x — 4)%. On what interval(s) is the graph
of y = f{x) concave downward?
a) (2,4) and {4, o0)
b} {—20,2)
c) (2,4)

d) (—o0,2) and (4, o0)

2. What is the absolute maximum value of the function f{z) = &+ sina

3
on the interval [0, ?Tr]?

ay &
3T
2

c) 317]

b)

3
d —+2
) 5+

(x+1)?
2 — 2z

7. Find all asymptotes of f(z) =
a) z=2,y=0
b) a=0,y=-—1
¢} r=0,z2=2,y=0
d) e=0,z=2,y=1

i
1+z+1h)2
8. Determine lim m

& x2
3. Suppose f{x} = /3w + 1. Find the point & = ¢ where the conclusion
of the Mean Value Theorem is satisfied on the interval [1, 5]. a) 0
b) i
a)y 0
" 3 ¢) —oo
2 d) e
¢) 4
8 9. A farmer wants to enclose a rectangular area with 400 feet of fence.
d} 3 In order to maximize the area within the lence what function do we

wish to maximize?

4. Suppose h{1) = 6 and —2 < k() < 4 for all real numbers. What is

the largest possible value of h(6}

a) 11
b) 21
c) 26

d) oo

5. Suppose [ is a differentiable function with derivative f/(s) = 2% (&~

1)2(z — 3). Where does f(z) have local extrema?

1) A(x) = 400z — z*
b) A(x) = 200z — z*
¢) Alx) = 200 - 2z
d) Alz) = 40027

10. Find the equation of the stant asymptote of the graph of f(x) =
222 — B

w—1

3
a) y=2¢ + ——

z-1
a} Local maximum at = = 0; local minimum at = =3 b) y=2w-7
b} Local maxima at @ = 0 and ¢ = 3; local minimum at x =1 c) y=2¢x -3
¢) Local maximum al z = 3; local minimum at z =0 d) y=2x—1

d) Local maximum at x = l; local minimum at = 0 and

r=3
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11. Civen f""(;ﬂ) =z% — 2x + 1, f’(()) =1, and f(0) = 0, which one of 13. A particle located at the origin when t = 0 moves along the z-axis

the following function represents f{x)?

a) fley==2a>—274+z

b)) flz) = 202 — 6% + 202

¢} flry = 27,5 —22% +1

1 1 . 1 .
d) f(rc)=ﬁx5—§:c5+§wz+x

2

12. Which one function f is the antiderivative of F(x) = — cos x—sec® x7

a) fl(z)= —sinz — tanx
b) f{x) =sinx + tanz
¢) flx) =sinz —tan’z

d) flz) = —sinz +tan’x

1
with velocity w(t} = 5:,2 — ¢ ft/s. Let s(t) be its position at time 2.
Which one of the lollowing represents s()?

a) s(y=t-1
1

b) () = 3

£ - 12
2
3
e) s(t)y= 51‘.3 —2t?

1.
d) s(t) = itd —¢?

"Irue/False. Bubble a for true, b for false.

14. If f is differentiable in {a, b], then f will always have an absolute
minimum point in {e, 4.
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2
a) True 19. (15 points) Given f{z) = l—_ip, Fz) = (]]j—::z)'z'
2 -
b) False M,
(1—x2)3

provide the information requested. Write "none™ where appropriate.

e z-intercept(s)=

15. If f7{e) = 0, then f(x) has an inflection point at z = ¢ .
® y-intercept=

a) True
e vertical asymptote(s):
b} False
s horizontal asymptote:
e Interval(s) where f(z) is increasing:
16. Given f{z) = ;J((_x)) If (3) = 0, then © = 3 must always be a e Interval(s) where f(z) is decreasing:
(i

vertical asymptote.
& Local minimum peint(g), (x,y):

aYTrue
* Local maximum point(s), {x,y):

b)False

¢ Interval(s) where f(x) is concave up:

e Interval(s) where f{x) is concave down:

17. If f has an absolute minimum value at ¢, then f'(¢) =0 e a—coordinate(s) of inflection point(s) for f(x):

a)True * Sketch a graph of f(x).

b)False

18. If f'(x) exists and is nonzero for all z, then f(l) # f{0).
a)True

b)False

'[-i'
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20. (10 points) A rectangular box with an open top is to be constricted
using 54 square inches of material. 'T'he length ! is to be twice the
width w. Find the dimensions that will maximize the volume of the
box. You must justify that your answer is a maximumn.

h =
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i. B

2. C

3. D

4. ¢

5. A

6. A

7. D

8. B

9. B

10. ¢

11. D

12. A

13. B
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19. (15 points) Given f{z) = I—j?, flay= (;—:%2)—2 iy = 2;1(5;:;),

provide the information requested, Write "none’ where appropriate,
v r-intercept(s)= _ €

» y-intercept= Q

o vertionl asymptote(s): x = I ) 2;-_" "l

» horizontal asymptote: 5_( =0
» [nterval{s) where f{x) is incressing: C" OO‘ —’) ) (—! ] l)/ C'lm )

» Interval(s) where f(:r) is decreasing: ] 10Y ]f

o Local minimum poing(s), (x,y): _fNO1}E€

o Local maximum point(s), (xy): _ Y1 0F \€.

o Iterval(s) where £(x) is concave wp: L= %0} -DJ (o)
¢ Interval(s) where f(x) is concave down: ( - WD 2’ (l ,QO)
» r—coordinate(s) of inflection point(s) for f(z): Z =0

« Sketch a graph of f(x).
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