
Calculus I
Practice Problems 4

1. Find thetheequationof thetangentline to thecurvey � x � x
� 2 at (2,7/4).

2. Differentiate: y � �
x2 � 1� sin

�
x2 � 1� .

3. Find f � � x � : f
�
x � �

�
x � 1� 2�
x � 1� 2

4. Findg � � x ��� g � � � x � : g
�
x � � �

x3 � 1� 4.

5. Find thederivative: h
�
x � � �

cos
�
2x � � 1� sin

�
3x �

6. Find thederivativesof thefollowing functions:
a) f

�
x � � cos2 x

b) g
�
x � � sin2 x

cosx

7. Find thefirst andsecondderivativesof f
�
x � � x 	 1 � x2

8. Differentiate: g
�
x � � �

sin
�
3x � � 1� 3.

9. Differentiate: h
�
t � � 1 � t2

1 � t3

10. Differentiate: f
�
x � ��
 2x2 � 3x � 1.

11. Find thepoints on thecurvey � 3x2 � 3x � 1 whosetangent line is perpendicular to theline x � 2y � 7.

12. ConsiderthecurvesC1 : x2 � y2 � 1 � C2 : 2x2 � y2 � 2 for y positive. For eachx, thevertical line through�
x � 0� intersectsthe curvesC1 � C2 at the points

�
x � y1 ���

�
x � y2 � . Let L

�
x � be the lengthof the line segment

joining thesetwo points. FindL � � x � .

13. Let  beanupward-opening parabola whoseaxisis they-axisandwhosevertex is theorigin. Suppose
the line y � C intersectstheparabola in two points. Show that the tangent linesat thesepoints intersecton
theline on theaxisof theparabola (they-axis).

14. Supposethata point movesalongthex-axisaccording to theformulax
�
t � � 1� � t 2 � 1� . Let A(t) bethe

areaof thecirclewith diameter joining theorigin to thepoint x
�
t � . FindA � � t � whent=3.


