Math 180 sSample Final Kxam Questions - December 2007

1. Differentiate with respect to . Write your answers showing the use of the appropriate
techniques. Do not simplify.

sin(x)

1066 |, ,1/2 . -2 JE
(a) z'™° +x x~ %, (b) ev®, (c)5+$2.

2. Differentiate, writing your answers as in problem 1.

(a) €% cos(5z), (b) In(z® +z+1), (c) tan (;—:) .

3. Differentiate, writing your answers as in problem 1.

1+ 2z
2005 |, ,2/3
(a) z=° + /7, (b) cos(wz), (c) el
4. Differentiate, writing your answers as in problem 1.
(a) z%e™ 37, (b) arctan(z), (c) In(cos(z)).

5. Use implicit differentiation to find the slope of the line tangent to the curve
oyt =7
at the point (2, 1).

6. Use calculus to find the exact z- and y-coordinates of any local maxima, local minima.,
and inflection points of the function f(z) = 23 — 12z + 5.

7. Use calculus to find the z- and y-coordinates of any local maxima, local minima.
and inflection points of the function f(z) = ze™® on the interval 0 < ¢ < oco. The
y-coordinates may be written in terms of e or as a 4-place decimal.
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Estimate the integral f(t) dt using the left Riemann sum with four subdivisions

0
Some values of the function f are given in the table:

t 0 10 20 30 40
f(t) 53 51 46 3.7 23

If the function f is known to be decreasing, could the integral be larger than you
estimate? Explain why or why not?

. Write the integral which gives the area of the region between z = 0 and z = 2, abov

the z-axis, and below the curve y = 9 — z2,

Evaluate your integral exactly to find the area.

Write an integral which gives the area of the region between z = 1 and z = 3, above

1

the z-axis, and below the curve y = = — ot

Evaluate your integral to find the area.

The average value of the function f(x) on the interval a < x < b is

b
ﬁ / f(z) dz.

1
Find the average value of the function f(x) = —3on the interval 2 < z < 6.

Find
oVl —1
:}:]«I»I:(l) T '

Explain how you obtain your answer.

Find . 3
lim _w_
xo-=+0 T

Explain how you obtain your answer.



4. 1'he graph below represents the derivative, f'(x).

Y y=fa)

(i) On what interval is the original f decreasing?
(i1) At which labeled value of z is the value of f(z) a global minimum?
(iii) At which labeled value of x is the value of f(z) a global maximum?

(iv) At which labeled values of = does y = f(z) have an inflection point?

15. The function f(z) has the following properties:

e f(5)=2,
o f'(5)=0.6,
o f"(5) = —0.4.

(a) Find the tangent line to y = f(z) at the point (5, 2).

(b) Use (a) to estimate f(5.2).

(¢) If f is known to be concave down, could your estimate in (b) be greater than
actual f(5.2)7 Give a reason supporting your answer.

6. The point (z,y) lies on the curve y = /z.
(a) Find the distance from (z,y) to (2,0) as a function f(z) of z alone.
(a) Find the value of z that makes this distance the smallest.




L. You have 24 teet ol rabbpit-prool rence to bulld a rectangular garden using one wal
of a house as one side of the garden and the fence on the other three sides. What
dimensions of the rectangle give the largest possible area for the garden.

18. Find /me“z‘ldm.

19. Find /sinzmcosmda:.

5 —
20. Evaluate f 2r—3 dz.
o V¢ —-3z+6
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