
Calculus II
Practice Problems 10: Answers

In problems1-4put theconicin standardform, andfind thecenter, vertices, foci.

1. y � 8x2 � 32x � 29 � 0

Answer. Complete thesquare:
y � 8 � x2 � 4x

�
4� � 29

�
32 � 0

y
�

3 � 8 � x � 2� 2
This is a parabola with vertex at (2,-3) andaxistheline x � 2. Since4p � 8, we have p � 2, sothefocusis
at � 2 � � 1� .

2. 9x2 � 4y2 � 36x
�

8y
�

4 � 0

Answer. Complete thesquares:

9 � x2 � 4x
�

4� � 4 � y2 � 2y
�

1� � 4 � 36 � 4 � 0

leadingto
� x � 2� 2

4
� � y � 1� 2

9
� 1 �

This is anellipsecenteredat � 2 � � 1� , with majoraxistheline x � 2. Sinceb � 3, anda � 2, theverticesare
at � 2 � � 1 � 3� or (2,2) and(2,-4). We havec2 � b2 � a2 � 5, sothefoci areat � 2 � � 1 �	� 5� .

3. 4x2 � y2 � 2y � 5

Answer. Complete thesquares:
4x2 � � y2 � 2y

�
1�
� 5 � 1

leadingto

x2 � � y � 1� 2
4

� 1 �
This is a hyperbolacenteredat � 0 � 1� , with majoraxistheline y � 1. Sincea � 1 andb � 2, theverticesare
at ��� 1 � 1� . We havec2 � a2 � b2 � 1

� � 1� 4�
� 5� 4, sothefoci areat �� � 5 � 1� .

4. x2 � 5y2 � 4x
�

10y � 1

Answer. Complete thesquares:

� x2 � 4x
�

4� � 5 � y2 � 2y
�

1��� 1
�

4 � 5 � 0

leadingto
� x � 2� 2 � 5 � y � 1� 2

Thegraph is thepairof linesintersectingat (2,1): x � 2 ��� � 5 � y � 1� .



In problems5-7, find theequation of thetangent line to thecurve at thepoint � x 0 � y0 � on thecurve.

5. x2 � 5y � 0 ��� 10� 20�

Answer. Werecallfrom example11,ChapterI.5, how to find tangentlinesby implicit differentiation.Taking
differentialswehave

2xdx � 5dy � 0

Now replacex � y by thecoordinatesof thepoint: 10,20,anddx anddy by theincrementsalongthetangent
line. Thisgivesus

2 � 10��� x � 10� � 5 � y � � 20�
� 0 or 20x � 5y � 100 �

6. x2 � 4y2 � 16 ��� 2 � 3 � 1�

Answer. Takedifferentials
2xdx

�
8ydy � 0

andevaluateat thegiven point:

2 � 2 � 3��� x � 2 � 3� � 8 � 1��� y � 1��� 0 or � 4 � 3� x � 8y � 32

7. 4x2 � y2 � 1 ��� � 2� 2 � 1�

Answer. Takedifferentials
8xdx � 2ydy � 0 or dy � 4xdx

andevaluateat thegiven point:

y � 1 � 4 � � 2� 2��� x � � 2� 2� or y ��� 2 � 2� x � 1

In eachof problems8 and9, thecurve describeddepends upon a parameter. Identify theparameter, andfind
theequationof thecurve in termsof theparameter.

8. A parabolawith axisthex-axisandfocusat theorigin.

Answer. Theequationof a parabolawith axisthex-axisandvertex at � x 0 � 0� is

y2 � 4p � x � x0 �
wherep is theseparation betweenthe focus andthevertex. Sincethefocusis at theorigin, thevertex is at
� p � 0� , thusthedesiredequationis

y2 � 4p � x � p �

9. A hyperbola with foci at (-1,0), (1,0).



Answer. Sincethefoci areon thex-axisandtheorigin is midwaybetweenthefoci, this hyperbola hasasits
axis thex-axis,andits centeris theorigin. Placetheverticesat thepoints �� a � 0� , with a � 1. Then,since
b2 � a2 � c2 � a2 � 1, thedesiredequationis

x2

a2
� y2

a2 � 1
� 1

10. Find thepoint � x � y � on theparabola y2 � 12x for which theline from thefocus meetsthetangentline at
anangleof 45� .

Answer. By the optical propertyof theparabola, the tangent line at � x � y � makesan angleof 45 � with the
horizontal, sotheslopeof thetangent line is m � tan45 � � 1. Differentiating theequationof thecurve, we
have

2y
dy
dx
� 12 sothat m � dy

dx
� 6

y
�

Thus6� y � 1, soy � 6 andx � 3.


