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1. By referringto thegraphof
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, determinethefollowing limits.
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2. Evaluatethe following limits. Note that the limit may be $ or %&$ . State
DNE (doesnot exist) if thelimit is neither '&$ nora realnumber.
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3. Statethedefinitionof thederivative asa limit, andusethis definition to find

thederivative of
������� ">= � %.- .

4. (a) Statethethreeconditionsfor a function
�������

to becontinuousat
� "@? .

(b) Stateany discontinuitiesof thefollowing function.Justify your answer.
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5. Find N !N � for eachof thefollowing. Do not simplify your answers.

(a) !K" ; � � % 9�PO 3 *Q= �PO 3 9 O (b) !K"SR � 3 *R �T� 3 +
(c) !K" ; � �
5 ����� %8; � (d) !K" � * 3.���U� ( �

(e) !K" � OWV= * 3�� �X 	
5 ��� (f) !:"@Y�Z 5 OL[ R ���\��]_^
6. Useimplicit differentiationto find the slopeof the tangentline to the curve���`3 ; ! � %ba �:3#c " G at thepoint

� +ed % * � .
7. Theequationof motionof aparticlemoving alongastraightline isfL"hg � %.; g � 3 ; g 3 *U*id

wheref is measuredin metresand g is measuredin seconds.
(a) Find thevelocityat time g . (b) Whenis theparticleat rest?

8. Let jLkmlon bea right trianglewith hypotenusekpn , whosebasekpl is a cm
long. The height lWn is increasingin length at a rate of

+
cmq s. WhenlWn " + ; cm,at whatrateis thelenghtof thehypotenusechanging?

9. Find theabsolutemaximumandtheabsoluteminimumvaluesof������� " � � 3 9 � � % + ; �K3 9
on theinterval r G d ;Us .

10. Given
������� " *,+ 3 + � � % � O . (a)Determineall regionswhere

�
is increas-

ing, decreasing,concave up andconcave down. (b) Sketchthe graphof
�

.
Show all intercepts,asymptotes(with equations),local extremaandpointsof
inflection,if any.

11. Find thepointon thegraphof
+ !#" ��� , closestto thepoint

� 9 +ed�* � .
12. Determinetheareaunderthegraphof !H" �K3 ;�tvu X � between

� " G and� " �� 1 .

13. Evaluate w Oxzy * c % � � N � by consideringthe areaunderthe graphof the

function.Your answer should include the appropriate picture.

14. Find { � g � given {�| | � g � " 9 G = g , { � ; � " + GUG , and {}| � * � " * G
.

15. Evaluatethefollowing integrals.

(a) wS~ ; � � % ;� � 3��= � � % 1 R � 3 �
5 1�� N � (b) w ���:3 + � �� � N �
(c) w ���� ��� � % R � � N � (d) w O� + �:3 9= � N �

ANSWERS

1. (a)
G

; (b)
*
; (c) DNE; (d)

+
; (e)

*
; (f) $ ; (g) %&$ .

2. (a) %&$ ; (b) 9 ; (c)
*
; (d) % * q�9 c ; (e) %&$ .

3.
� | ����� " �
	
�� 
 x y ���:38��� %#-L% = � %#-� "��v�v��" *+ = � %#- .

4. (a)
�

is continuousat ? if
��� ? � " �
	
���
�� ������� (that’s the defn; the question

seemsto beaskingfor someBS recipe);(b)
�

is discontinuousat % * , G and
+

.

5. (a)
*,+ � � 3 *,+ � ��) % O � � �����\� ; (b) R � � R �T� 3 + � % + R �T� � R � 3 * �� R �T� 3 + � � ;
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� * 34���U�T(��W� �
5 � * 3.� � �+ = � 3 + � = �* 38� �}� ;

(e)

� O&V= * 38� �X 	
5 ��� � ;� 3 + �- � * 38� � � %.9�t�u Y � � ;

(f) ; Y�Z 5 � [ R ���\� ]�^ X�� t � [ R ���\� ]�^ [ % ci� R ���\� ]�^ ;

6. % �� 7. (a) � " 9 g � %.� g 3 ; ; (b) g�" �� ,
+

s. 8.
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9. Min:
� +ed % + - � ; Max:

� ; dv*,� �
10.
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Intercepts:�
�:� �< ¢¡&�¤£<¥§¦©¨ .
Extrema: � �ª��¥T��£©¨ (local max’a); �
¦�¥T��«©¨ (local min).
Thereareno globalextrema.

IP’s: � �h¬Q ¡}£�¥�¬�¬ Q­ ¨ .
11.

� ; d � � 12.
�� � 1 � 3 9 + � 13. ; 1

14. { � g � " � g )v�v� % * G g % * c
15. (a)

� O 3 + � ��� 3 O � � ��� O % 1 R � 3K� �
5 1 3 n ; (b)
�ª3 ;��
5�® � ®©%:;iq �E3 n ;

(c)
�� % R 3 * q R ; (d) ; c q�9


