Math 19: Calculus Summer 2010
Background Practice Problems — Solutions

1. Write as a single fraction:
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3. Simplify (41/2)(272/3).

Solution:
(41/2) (27%%) = (2)((27'/3))
= 2(3%)
-
4. Find all solutions to x> — 5x = 6.
Solution:
x> —5x =6
x> —5x—6=0

(x—6)(x+1) =0



so the solutions are |[x = —1 and x = 6. ‘ The quadratic formula also produces these
values:

_ 5+ /5 —4(1)(-6)

2(1)
547
-2
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5. Find all solutions to |2 — x| = 5.
Solution:
2—x|=5
2—x==5
—x=3,-7

v=[37]

6. Find the equation of the line passing through the points (—1,0) and (—3, —4).
0—(—4) 4 _ o

Solution: The slope is 5~ 2

y—0=2(x—(-1))
y=2x+2

7. Find the equation of the line passing through the point (1, 1) with slope 5.

Solution:

y—1=5x—-1)
y=>5x—4

8. Find the y-intercepts and x-intercepts of f(x) = x? + x — 2.

Solution: The y-interceptis f(0) = —2. The x-intercepts are the solutions to x> + x —
2 = 0. Since
P rx—2=(x+2)(x—-1),

these solutions are ’ x=1and x = —2. ‘ (These solutions can also be found using the
quadratic formula.)
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10.

11.

12.

13.

14.

15.

Find the y-intercepts and x-intercepts of f(x) = (3 —e*)(e* +1).

Solution: The y-intercept is f(0) = (3 —¢)(e" +1) = 3—1)(1+1) = [4] The
x-intercepts are the solutions to (3 —e*)(e* +1) = 0. The equation 3 —e* = 0 is
equivalent to x = In3, and e* + 1 is never equal to 0, so the only x-intercept occurs

at
If cos® = 2/3 for a value of 6 between 0 and 7t/2, find tan 6.

Solution: Since 0 < 6 < 71/2, we can draw a right triangle with angle 6. Let the
hypotenuse of this triangle be 3. Then the leg adjacent to 0 has length 2, and the leg

opposite 6 has length /32 — 22 = /5. Then

__opposite \/_5
2

tanf = — =
adjacent

We know that sin(7r/2) = 1. Find sin(7t/3), cos(37t/4), and cot(7t/6).

Solution:

L (T _\/§ 3\ V2 7T _cosrt/6_\/§/2_
sm( )_7' COS(T)__T' COt( >_sin7'c/6_ 1/2 = V3.

3

6

Find all solutions to 1 =1,

Solution: Applying In to both sides yields x2—1 =1In1 = 0. Then x?2 = 1, so
x=1lorx = —1.‘

Simplify In(xe*v/x + 1).

Solution:

In(xe*vVx+1) =Inx+Ine* +Invx+1

= lnx—|—x—|—%ln(x—|—1)

Write the domain of In(x? — 4) in interval notation.

Solution: The domain of In is all positive numbers, so the domain of In consists of all
numbers x so that x> — 4 > 0. Then x? > 4, so the domain is | (—o0, —2) U (2, +0c0).

Let f(x) = x? and g(x) = 3x + 1. Compute (f o ¢)(2).
Solution: g(2) =3-2+1=7,50|(f0g)(2) = f(7) = 7> = 49.




16. Write sin(e**1) as a composition of elementary functions.

Solution: Let ¢(x) = x + 1. Then

sin(e*™) = sin(e8™)) = (sin o exp 0g) ().

242, x<1,
17. Graph f(x) = { —x+1, 1< x < 7, p ontheinterval (—1,2m).
CcOS X, X >t

Solution:

18. Draw the graph of y = tan x on the interval (-7, 7).

Solution:

19. Draw the graphsof y =e*and y = 1/x.

Solution:
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