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1.  Find the domain of the function f (x) = .

Solution.  Since we must x2 – x  0, x  0 or x  1.  Since 2 + x > 0, x > −2.  Since ln(2 + x)  0, 2 + x  1.  x  −1.  Combine all the requirements, we see that x must be in one the following intervals: −2 < x < −1, −1 < x  0, x  1.

2.  Find the intersection points of the graphs of y = x2 – 3x + 2 and y = 2x2 – x – 1.

Solution.  Let x2 – 3x + 2 = 2x2 – x – 1.  x2 + 2x – 3 = 0, x = 1, x = −3.  When x = 1, y = 0; when x = −3, y = 20.  The intersection points of these two graphs are (1, 0) and (−3, 20).

3.  Let L be the graph of a linear equation 2x – 3y = 1.  Find the equations of two lines that go through a point (1, 2) and parallel and perpendicular, respectively, to line L.






Solution.  The slope of L is m = .  A line parallel to L also has slope m = .  The equation of the line parallel to L going through (1, 2) is y = (x – 1) + 2, or 2x – 3y = −4.  A line perpendicular to L has slope m1 = .  The equation of the line perpendicular to L going through (1, 2) is y = (x – 1) + 2, or 3x + 2y = 7.

4.  The following figure gives the graph of a function y = f (x).  Sketch the graph of the function y = −f (1 – 2x).



	
y=f (x)
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Solution.  Write –f (1 – 2x) = .  The graph of this function can be obtained from the graph of f (x) by the following sequence of transformations:  




 .

	
y=f (x)
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y=f (2x)
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5.  Let f (x) =  and g(x) = 2x – 1.  Find (f   g)(2), (f   f)(2), and f  −1(2).


Solution.   (f   g)(2) = f (g(2)) = f (3) = .



(f   f)(2) = f (f (2)) = f  = .

Let = 2.  Then x = 2x + 2, x = −2.  f  −1(2) = −2.

6.  Which one of the following equalities is an identity?

(A)  sin (2x) = 2 sin x.
(B)  sin2 x = 2 sin x.
(C)  sin x + sin y = sin (x + y).
(D)  cos (2x) = cos x + sin x.
(E)  2sin2 x = 1 + cos(2x).
(F)  None of the above.

Answer.  (F)

7.  Solve the following equations: 

(a)  log2(x + 2) – log2(2x −1) = 1.    




Solution.  log2= 1.  = 2.  x + 2 = 4x – 2.  3x = 4, x = .




Since + 2 > 0 and 2 − 1 > 0.  x =  is a root of this equation.

(b)  log2(x + 1) + log2(2x −1) = 1.


Solution.  log2((x + 1)(2x – 1)) = 1.  (x + 1)(2x – 1) = 2.  2x2 + x – 3 = 0.  x = 1, x = −.



When x = 1, 2x – 1 > 0.  x = 1 is a root of this equation.  When x = −, x + 1 < 0, and 2x – 1 < 0.  x = − is not a root of this equation.

(c)  32x − 1 = 5x.

Solution.  Take the natural logarithm on both sides.  (2x − 1) ln 3 = x ln 5.  

(2 ln 3 – ln 5)x = ln 3.  x = .

8.  Match the following graphs and functions:


(a)  y = 2x;		(b) y = ;		(c) y = log 2 x;		(d)  y = log (1/2) x.

Y

	I
II




III


X

O

IV


 





Answer.  (I) − (b), (II) – (a), (III) – (c), (IV) – (d).

9.  Find sec (arcsin x).



Solution.   Prove by the identities:  Let = arcsin x.  Then − / 2  Since cos   0 in this interval, cos  = .  Hence, sec  .



A short cut to find the result without a proof:  Let  be an angle in a right triangle.  Let the hypotenuse be 1, and let the opposite side be x.  Then sin  = x.  The adjacent side is , and sec  = sec (arcsin x) = .

10.  Find the following limits:


(a)  .


(b)  .


(c) .

Solution. 

(a)  




(b) 

.  

(c)  When x < 1 and close to 1, x2 – 1 < 0.   Hence, | x2 – 1 | = −(x2 – 1) = (1 + x)(1 – x).  


.


11.  Let f (x) = .  Find the following limits:




(a) f (x);		(b) f (x);  		(c) f (x); 	



(d)f (x); 		(e) f (x);	 	(f)  f (x).


Solution.  (a) .


(b)  .


(c)  When x approaches −1−, x is close to −1,and x < −1.  Then 2x2 – x – 1 approaches 3, and x2 – 1 is positive and approaches 0.  .

(d)  When x approaches −1+, x is close to −1,and x > −1.  Then 2x2 – x – 1 approaches 3, and 

x2 – 1 is negative and approaches 0.  .

(e)  When x approaches 1−, x is close to 1 and x < 1.  Then both 2x2 – x – 1 and x2 – 1 approach 0. 
This means that we can cancel a factor x – 1 from the top and the bottom.  Factorize oth the numerator and the denominator, we have


.

(f)  Similar to question (e), we also have


.  

12.  For which values of a and b, is the function 




continuous for all values of x?

Solution.  This function is continuous for all x except at x = 2 and x = 5.  If this function is continuous at x = 2, we must have 2a + b = 2b – 2, or 2a – b = −2.  If this function is continuous at x = 5, we must have 2b – 5 = 25 – 5a + b, or 5a + b = 30.  Hence, 7a = 28, a = 4, and b = 10.     


13.  Find the derivative of the function y =  at the point where x = 2 by definition.


Solution.  y' = 


.


14.  Let f (x) = .  For which value(s) of x does the graph of f (x) have a horizontal tangent line?

Solution.   Use the product rule first.  


.






The derivative of y =is found by the chain rule.  Let u = −2.  Then y = eu.  yu' = − and ux' = eu = .  Hence, yx' = .  



f '(x) = .  Let f ' (x) = 0.  = 1, x = 1.

The graph of this function has a horizontal tangent line at x = 1.


15.  Find the derivative of the function y =  at x =1.



Solution.  By the quotient rule, y' = .  At x = , since sin ( / 2) = 1, and cos ( / 2) = 0, y'(1) = −1.

[bookmark: _GoBack]16.  Suppose a function y = f (x) is defined implicitly by the equation x2y2 + x3 – y2 + y = 1 near a point (−1, 2).  Find the equation of the tangent line of the graph of this equation at point (−1, 2).

Solution.  Take the derivative of both sides of this equation with respect to x:

2xy2 + 2x2yy' + 3x2 – 2yy' + y' = 0.

At the point (−1, 2), −8 + 4y' + 3 – 4y' + y' = 0, y' = 5.  The equation of the tangent line is 
y = 5(x + 1) + 2, or 5x − y = −7.



7

image2.wmf
2

3


oleObject52.bin

image40.wmf
2

2

1

21

lim

1

x

xx

x

-

®-

--

=¥

-


oleObject53.bin

image41.wmf
2

2

1

21

lim

1

x

xx

x

+

®-

--

=-¥

-


oleObject54.bin

image42.wmf
2

2

111

21(21)(1)213

limlimlim

1(1)(1)12

xxx

xxxxx

xxxx

---

®®®

--+-+

===

-+-+


oleObject55.bin

image43.wmf
2

2

111

21(21)(1)213

limlimlim

1(1)(1)12

xxx

xxxxx

xxxx

+++

®®®

--+-+

===

-+-+


oleObject56.bin

image44.wmf
2

,2

()2,25

,5

axbx

fxbxx

xaxbx

+<

ì

ï

=-££

í

ï

-+£

î


oleObject2.bin

oleObject57.bin

image45.wmf
3

1

x


oleObject58.bin

image46.wmf
323

3333

000

11118(2)1126

limlimlim

(2)88(2)()

hhh

hhhh

hhhhhxxh

®®®

æöæö

æö

-+---

-==

ç÷ç÷

ç÷

+++

èø

èøèø


oleObject59.bin

image47.wmf
2

3

0

126

lim

8(2)

h

hh

h

®

++

=-

+


oleObject60.bin

image48.wmf
123

6416

=-=-


oleObject61.bin

image49.wmf
2

x

xe

-


oleObject3.bin

oleObject62.bin

image50.wmf
22

'()()'

xx

fxexe

--

=+


oleObject63.bin

oleObject64.bin

image51.wmf
x


oleObject65.bin

image52.wmf
1

x


oleObject66.bin

oleObject67.bin

image53.wmf
2

x

e

x

-

-


oleObject4.bin

oleObject68.bin

image54.wmf
(

)

2

2

1

x

xx

xe

eex

x

-

--

-=-


oleObject69.bin

oleObject70.bin

image55.wmf
sin(/2)

x

x

p


oleObject71.bin

image56.wmf
2

(/2)cos(/2)sin(/2)

xxx

x

ppp

-


oleObject72.bin

image57.wmf
2

p


oleObject73.bin

image3.wmf
13

2

m

-=-


oleObject5.bin

image4.wmf
3

2

-


oleObject6.bin

image5.wmf
1

2

2

fx

æö

æö

--

ç÷

ç÷

èø

èø


oleObject7.bin

image6.wmf
shrink by a factor 2shift to left by 1/2

reflect about the -axis

1

()(2)2

2

y

fxfxfx

æö

æö

¾¾¾¾¾¾®¾¾¾¾¾¾®+¾¾¾¾¾¾¾®

ç÷

ç÷

èø

èø


oleObject8.bin

image7.wmf
reflect about the -axis

11

22

22

x

fxfx

æöæö

æöæö

-¾¾¾¾¾¾¾®--

ç÷ç÷

ç÷ç÷

èøèø

èøèø


oleObject9.bin

image8.wmf
1

2

2

fx

æö

æö

-

ç÷

ç÷

èø

èø


oleObject10.bin

image80.wmf
1

2

2

fx

æö

æö

-

ç÷

ç÷

èø

èø


oleObject11.bin

image9.wmf
1

2

2

fx

æö

æö

+

ç÷

ç÷

èø

èø


oleObject12.bin

image90.wmf
1

2

2

fx

æö

æö

+

ç÷

ç÷

èø

èø


oleObject13.bin

oleObject14.bin

oleObject15.bin

image10.wmf
1

x

x

+


oleObject16.bin

image11.wmf
3

4


oleObject17.bin

image12.wmf
2

3

æö

ç÷

èø


oleObject18.bin

image13.wmf
2/32

5/35

=


oleObject19.bin

oleObject20.bin

image14.wmf
2

21

x

x

+

-


oleObject21.bin

oleObject22.bin

image15.wmf
4

3


oleObject23.bin

oleObject24.bin

oleObject25.bin

oleObject26.bin

image16.wmf
3

2


oleObject27.bin

oleObject28.bin

oleObject29.bin

image17.wmf
ln3ln3

2ln3ln5ln(9/5)

=

-


oleObject30.bin

image18.wmf
1

2

x

æö

ç÷

èø


oleObject31.bin

image19.wmf
2

1

x

-


oleObject32.bin

image20.wmf
2

11

cos

1

x

q

==

-


oleObject33.bin

image21.wmf
2

1

x

-


oleObject34.bin

image22.wmf
2

1

1

x

-


oleObject35.bin

image23.wmf
(

)

0

1

lim1212()

x

aax

x

®

---+


oleObject36.bin

image24.wmf
1

112

lim

113

x

xxx

®

æö

-

ç÷

-++

èø


oleObject37.bin

image25.wmf
2

2

1

|1|

lim

2

x

x

xx

-

®

-

-

+


oleObject38.bin

image26.wmf
(

)

(

)

(

)

(

)

00

1212()1212()

1

lim1212()lim

1212()

xx

aaxaax

aax

x

xaax

®®

---+-+-+

---+=

-+-+


oleObject39.bin

image27.wmf
(

)

00

(12)(122)21

limlim

1212()12

1212()

xx

aax

aaxa

xaax

®®

----

===

-+-+-

-+-+


oleObject40.bin

image28.wmf
111

112132(1)11

limlimlim

1131(1)(3)1(1)(3)

xxx

xxx

xxxxxxxxx

®®®

æöæö

+-+-+

æö

-==

ç÷

ç÷ç÷

-++-++-++

èø

èøèø


oleObject41.bin

image29.wmf
1

11

lim

(1)(3)8

x

xx

®

=-=-

++


image1.wmf
2

ln(2)

xx

x

-

+


oleObject42.bin

image30.wmf
2

2

111

|1|(1)(1)12

limlimlim

2(1)(2)23

xxx

xxxx

xxxxx

---

®®®

-+-+

==-=-

+--++


oleObject43.bin

image31.wmf
2

2

21

1

xx

x

--

-


oleObject44.bin

image32.wmf
lim

x

®¥


oleObject45.bin

image33.wmf
lim

x

®-¥


oleObject46.bin

image34.wmf
1

lim

x

-

®-


oleObject1.bin

oleObject47.bin

image35.wmf
1

lim

x

+

®-


oleObject48.bin

image36.wmf
1

lim

x

-

®


oleObject49.bin

image37.wmf
1

lim

x

+

®


oleObject50.bin

image38.wmf
22

22

2121/1/

limlim2

111/

xx

xxxx

xx

®¥®¥

----

==

--


oleObject51.bin

image39.wmf
22

22

2121/1/

limlim2

111/

xx

xxxx

xx

®-¥®-¥

----

==

--


