Math 206 Final Winter 2008

Name

Show your work and write neatly

2) (4 points each) Evaluate the following limits
(a) 111112(5132 +x+1)

¢ —2x — 3
b) i
c¢) lim T
x—2+ . — 2
(@) lim 3+ +5

z—oo 1023 — 622 + 10

(e) lim cosz
z—0

3) (4 points each) Differentiate the following functions

e) f(x) =sin"'z +tanlx
f) f(z) = (a* + 2)*
d
(8 points) Use implicit differentiation to find d_y for y3 4+ 22y + cosy — sinz = 10
x

5) (5 points) Find the equation of the tangent line to f(z) = 2% + z at (2,6).

6) (9 points) At noon, ship A is 60 km west of ship B. Ship A is sailing east at 10 km/h and
ship B is sailing north at 15 km/h. How fast is the distance between the ships changing
two hours later at 2:00pm.

(b) If y = 2% + 322 find the differential dy of y.

8) (4 pomts) Use L’Hospital’s rule to evaluate the following limits

(a) f(x) = 102* — 223 — 5
(b) f(x) = cosx — tanz
(c) f(a:):a:lznx

T+
(@ fl) = 252
(
(

9) (8 points) Find the absolute maximum and absolute minimum of the function f(z) =
2:1:3 — 322 — 12z on [-2, 3]
10) (10 points) For the functions y = f(z) = 23 — 322 + 2 determine where
) it is increasing and decreasing
b) find the location of any local maximum and local minimum
c¢) determine where it is concave up and concave down
d) determine where any inflection points are.
) graph it indicating local maximum(s), local minimum(s), inflection(s), and the y-
intercept.
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(4 points each) Find the following antiderivatives

22 + 2* + 10dz

cos xzdx

cl/vz+@am

(d) /emdx

(2) Compute the following limits (you may need to use L’Hospital’s rule)
(a) 1 2 — 62 +8
a) lim ————
o ES?
10x° — 3z° 4+
b) 1
(b) 00 625 — 33+ —1

(c) llrr}l\/as2+x+5

\\

I_) e’ —1
Wi
re”

where possible
(a) f(x) =32° —2* -9z + 1
(b) g(z) = €3* + Inx
(c) h(z) = e® tanzx
(d) fw) = 52—+
2 +1
(e) g(x) = ]
(f) h(x) = In(tan a:l—i- x?)
(8) f(z) =V + 7
(h) g(z) = (1 + 32%)1%(a® + 2x)°
Ei) h(x) = tan™1(x)

5) Using implicit differentiation find 3’ for x*y3 — 52%y% + z = 10

(6) A girl flies a kite at a height of 300 feet, the wind carrying the kite horizontally away
from her at a rate of 25 ft/sec. How fast must she let out the string when the kite is 500
feet away from her?

(7) Find the absolute maximum and minimum of the function f(z) = 2* — 222 + 10 on the
interval [—2, 3].

(8) Compute the differential of each of the following

()y—w —a?+x

(b) y = 2° tanx

(9) For the function f(z) = 2% + 32? — 24z indicate

2



(a) where it is increasing and decreasing

(b) where the local maximum(s) and minimum(s) are

(c) where it is concave upward and concave downward

(d) where inflection point(s) occur

(e) graph it

(10) Find the equation of the tangent line to y = (23 + 2)e?*2 at x = 1.

(11) Compute the first to the sixth derivatives of f(x) = 2° + 2* + 23 + 22 + 2z + 1
2) Co mpute the follovvlng limits

(a) ilm (23 + 227 — 10) =

2+ 1
b) lim ———m— =
()mlinle—i-?)a:-i-l
() lim z?+3z—18
r—3 12 4433-!—33 N
10z* —z° +4x + 7
d) li =
(d) Jim ?x4+8x2—23
1 —
(e>xigl—li—2
(f) lim 2T SnT

z—m/2 COST
(2) hm rlnx =

) T
3) Compute the following derivatives (don’t use the definition).
(a) f(x) =30
(b) f(z) =122* — 102° + x — 33
(© f) = Va-—
(d) f(z) = 10e* + 22
(e) f(x) = 2?sinx
> +r+1
(f) f(z) = m
(8) f(x) = e ot
0 fio) =3

(z
f(z) =coszsin 'z
dy
5) Use implicit differentiation to find —= T for 3 + zy? + 1022y —7=0

6) Two people leave an intersection at the same time. Person A walks east at 3ft/s. Person
B walks south at 4ft/s. How fast is the distance between them changing after 10 seconds?
7) Compute the differential dy for the following functions

(a) y = 2® + 1022 + 6z

(b) y = tanx secx

8) Find the absolute maximum and absolute minimum of f(z) = 223 + 32? — 12z + 1 on
the interval [—3, 0].

9) For the curve y = f(z) = 2® — 322 + 2 indicate

i) where it is increasing and decreasing



ii) where all local maximums and minimums are

iii) where it is concave up and concave down

iv) where inflection points are

v) make a sketch of the curve indicating these points

10) Find the dimensions of a rectangle with a perimeter of 100ft whose area is as large as
possible.

11) Find the equation of the tangent line to

(a) y = f(x) =223 + 22 — 62 — 2 at (2,7)

)y
x
(b) v ():x—_l_lat(ll)
12) Compute the first to sixth derivatives of f(z) = 2 + 223 — 522 + 10z — 20
13) Let hm f(z) = —3 and hm2 g(z) = 5. Compute the following limits
(a) hm[ (@ ) g()]

i 9(®) )
1’—>2 f( )
(¢) lim V/g(x) + 3

14) Explain what it means to say that

(b) Ii

lim f(x)=3 and lim f(x)=

r—1— r—1+

In this situation is it possible that lim1 f(z) exists? Explain.
xr—



