MATH 140A /140 FINAL EXAM, FORM A SPRING 2007

. 10
1. {5 pts.} BEvaluate ;l"lui“-"m cos (;) 5. (5 pts.) Differentiate f(x) = \/—53
- x
a) 10 a) da 55
dr  f
b) 1 4 x
af 5v5
€) —oo b) dr . zt
d) 0 df 5B
R P
€} oo
d} ;i—f = 5v/5r4
e
2. (5 pts.) If f{x) and g(z) are continuous functions with f(6) = 3 and
Jim[5f(z) — gla)] = 4, find g(6). o) F 5 /me
dx
ay 19 -
6. (5 pts.) Differentiate y = M.
by 3 sec x
d
ey 11 a) Ey =coszx +sinx
d) 5 4
v i
) 4 b) . 4cosx — sinr
d;
) —y=4cosa:+sinm
3. (5 pts.) A curve has the equation y = g(z). Find an expression dx
for the slope of the secant linc through the points 7(2, g(2)) and 1 dy )
Qx. g(r)). dj T cosz —sinz
dy .
_ — = 4 3
2) g(2) — glz) e} g = vos +4sinx
r—2
. g(@) —g(2) Nl
by T 7. (5 pts) T fla) = YO % find £ ().
x
(‘) g(w) _ 9(2) , -6
r—2 a) fl(z)= m
g(2) —r
dy =/—— _ !
glz) — 2 b) filz) = P 1
glz) —2 —6
2 Y@ s &) fla)= 5o
9(2) 122/8 — 12
4. (5 pts.}) A particle moves along a straight line with equation of d) f(z) = 2——1
motion f(t) = ¢2 — 5t — 4 where f(f) is measured in meters and ¢ in VE -

scconds. Find the velocity when ( = 6.

e) flixr)=+—2x

a) 1m/s . .
8. (5 pis.) Find an equation of the tangent line to the curve 42 +5y° =
b) T m/s 9 at the point (1,1).
¢} —18 m/s 1 14
a) Yy=——r+ —
d) 6 m/s oy 5 5
! 9
e} —4 m/s b) '-”:_g““”rg
¢} y=4dx-+14
1 9
d) y= —a+ =
)y 5% + 5

) 4 +9
e =——z+=
b="5tty
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9. (5 pts.) TF fx) = (1 — 7)™ 3, find £7(0).

19
2
4
a7
147
a4

a)
b}
)
4 —=

7
@ -
) 2

10. {5 pts.) Find the absolute minimum value of y = 242 — 20z + 2 on

the interval |0, 6].

a) 20

11. (5 pts.) Find the absolute maximum of the function flz) = sin(B2z)+

cos({62) on the interval {0, %]

a) f(%):—l
b) f(%):—l
9 13-
0 1(Z)=vs
8) fl0)=1

13. (5 pts.)

a)

&)

14. {5 pts.}

/2?1102
Fvaluate lim ———
oo 10z + 1
1
5
1
1
2
o
10

Given that the graph of f(z) passes through the point (1,8)

and that the slope of its tangent line at (z, f(x)} is 2z — 5, find f(2).

)
b)
&)
q)
o)

15. (5 pts.)

a)

b)

<)

12. {5 pts.) Find the intervals of increase and decrease of the function 1o (5 pts.)

f(@) =2 —9r? + 152,

a) fincreasing on (~oc, 1) and (5, oc), and decreasing on (1, 5)

b} f decreasing on (—oc,3) and (15, c0), and increasing on
(3.15)

¢) f increasing on (—co,3) and (15, 00), and decreasing on
(3,15)

d) [ decreasing on {—oo, 1) and (5. cc), and increasing on (1, 5)

e} f increasing on (—oo, o)

a)
b)
0

d)

~2

—1

1
"
Evaluate f x7dx.
s

e gle w|z wlz 3=

Evaluate /$(8 + &r')de.
Ax? + 23:5 + C

422 +8a® + C

8z + %mﬁ +C

4% 4 ga:s +C

. 8
8z + 2Py - C
5
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21. (12 pts.) One car travels due north from Duluth at 40 mph and
another car, starting at the same time and from the same place,
travels due west at 30 mph. How fast is the distance between them

a) % sin(4 — )4 increasing after one hour?

17. (5 pts.) Evaluate ftz cos(4 — t1)dt.

b) l; cos(4 — £3) +

1
¢} -5 sin(4 — £2) + ¢
dy —sin(d -t} +C

1
) 3 sin{d — %) +

18. (5 pts.) Set up an integral to calculate the area of the region bounded
by y ==+ 3 and y = 23 — 22,

a) [_E; [(23 — 22) — (2 + 3)|dx
b) f:s[(z:; —2%)  (r+B)ide
o) fjs{(awr 3)— (28 — 22))d
d) f_:[(zs—xz)_(m+3)]dx
e) ./;;23[(9:+3)—{23-x2)]dm

19. (5 pts.) Find the volume ol the solid obtained by rotating the region
in the first quadrant bounded by y = x? and y = 3 about the y—axis.

9
a) 3
b) —w

<) —m
d) 4w
e) 9r

20. (5 pts.) Find the volume generated by rotating the region bounded
1 :
by y=—,y=0,»=1and z = 3 about the y—axis.
i

a) 2w
b) o

) bx
d) 4w

e} dm
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22. (12 pts.) The sum of two positive numbers is 48. What is the 23. (12 pts.) Find the absolute maximum and absolute minimum values
smallest possible value of the sum of their squares? of the function f(z) = 223 — 322 — 12z + 15 on the interval [0, 3].
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241. (14 pts.) A region R in the zy- plane is bounded by z = ¥ and
y=ax°.

a) {4 pts.) Sketch the region R. Be sure to label the curves and
intersection points.

b) (5 pts.) Set up the integral (by using the Washer Method)
which measures the volume of the solid generated by revolving R
around the z—axis. DO NOT evaluate the integral.

c) (5pts.) Set up the integral (by using the Cylindrical Shell
Method) Which measures the volume of the solid gencrated by
revoling R around the #—axis. DO NOT evaluatc the integral.

[ei8
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ITEM NO. FORM:

W 0o~ U W)

o

Cwomporrmponaadomo0y

. 50 mph
. 1152 (must show a minimum)
. Absolute min: -5

Absolute max: 15

a) graph... must have intersection points (0,0) (1,1) labeled
1

 ver () () e [ =)

0
1

) V=2n jy(\/?‘~y2)dy

0



