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Example Problems
3.1 Adding Vectors
�� ([DPSOH����
��<RX�DUH�ULGLQJ�LQ�D�EXV�WKDW�LV�PRYLQJ�VORZO\�WKURXJK�KHDY\�WUDIÀF�DW�D�VSHHG�RI�����
P�V��:KLOH�WKH�EXV�LV�LQ�PRWLRQ�\RX�ZDON�WRZDUGV�WKH�IURQW�RI�WKH�EXV�DW�����P�V�
UHODWLYH�WR�WKH�EXV��:KDW�LV�\RXU�VSHHG�UHODWLYH�WR�WKH�VWUHHW"

Show your workDraw a picture

�� ([DPSOH����
��<RX�DUH�ULGLQJ�D�KLJK�VSHHG�WUDLQ�WUDYHOLQJ����P�V��:KLOH�WKH�WUDLQ�LV�LQ�PRWLRQ�
\RX�ZDON�WRZDUGV�WKH�EDFN�RI�WKH�WUDLQ�DW���P�V�UHODWLYH�WR�WKH�WUDLQ��:KDW�LV�WKH�
PDJQLWXGH�RI�\RXU�YHORFLW\�UHODWLYH�WR�WKH�WUDFNV�LQ�PHWHUV�SHU�VHFRQG"

Show your workDraw a picture

�� ([DPSOH����
��$�VHDO�VZLPV�WRZDUG�DQ�LQOHW�ZLWK�D�VSHHG�RI�����P�V�DV�D�FXUUHQW�RI�����P�V�ÁRZV�
LQ�WKH�RSSRVLWH�GLUHFWLRQ��+RZ�ORQJ�ZLOO�LW�WDNH�WKH�VHDO�WR�VZLP�����P"

Show your workDraw a picture

Doc Fizzix ([DPSOH�3UREOHPV�������$GGLQJ�9HFWRUV

Chapter 3 Vectors
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�� ([DPSOH����
��&DU�$� LV� WUDYHOLQJ�DW����P�V� WRZDUGV� FDU�%� WUDYHOLQJ�DW����P�V� LQ� WKH�RSSRVLWH�
GLUHFWLRQ��+RZ�IDVW�GRHV�FDU�$�DSSHDU�WR�EH�WUDYHOLQJ�WR�DQ�REVHUYHU�LQ�FDU�%�DQG�
KRZ�IDVW�GRHV�FDU�%�DSSHDU�WR�DQ�REVHUYHU�LQ�FDU�$"

Show your workDraw a picture

�� ([DPSOH����
���$�FDU�$�LV�WUDYHOLQJ�DW�D�VSHHG�RI����P�V�DQG�FDU�%�LV�WUDYHOLQJ�LQ�WKH�VDPH�GLUHFWLRQ�
DW�D�VSHHG�RI����P�V��ERWK�ZLWK�UHVSHFW�WR�D�À[HG�SRLQW�RQ�WKH�URDG��+RZ�IDVW�DQG�
LQ�ZKDW�GLUHFWLRQ�GRHV�FDU�$�DSSHDU�WR�EH�WUDYHOLQJ�WR�DQ�REVHUYHU�ORFDWHG�LQ�FDU�%"�
+RZ�IDVW�DQG�LQ�ZKDW�GLUHFWLRQ�GRHV�FDU�%�DSSHDU�WR�EH�WUDYHOLQJ�WR�DQ�REVHUYHU�
ORFDWHG�LQ�FDU�$"

Show your workDraw a picture

�� ([DPSOH����
��$�ERDW�LV�WUDYHOLQJ�QRUWK��7KH�SHRSOH�RQ�WKH�ERDW�PHDVXUH�WKH�ZDWHU�WR�EH�PRYLQJ�
SDVW� WKH� ERDW� DW� D� YHORFLW\� RI� �� P�V� LQ� WKH� RSSRVLWH� GLUHFWLRQ� WR� WKH� VRXWK��$�
VWDWLRQDU\�YLHZHU�RQ�WKH�VKRUH�PHDVXUHV�WKH�YHORFLW\�RI�WKH�ERDW�WR�EH�PRYLQJ���
P�V�QRUWK��:KDW�LV�WKH�DFWXDO�YHORFLW\�RI�WKH�ZDWHU�DV�VHHQ�IURP�WKH�VKRUH�LQ�PHWHUV�
SHU�VHFRQG"

Show your workDraw a picture

Doc Fizzix ([DPSOH�3UREOHPV�������$GGLQJ�9HFWRUV

Chapter 3 Vectors



103

© 
20

15 
Do
c F

izz
ix 

Pro
duc

ts,
 Sa

vin
g t

he 
wo

rld
 w

ith
 h
is 

kno
wle

dge
 o
f s

cie
nce

Name                                                 Period                         Date

Doc Fizzix 6WXGHQW�3UREOHPV�������$GGLQJ�9HFWRUV

Chapter 3 Vectors

Student Problems
3.1 Adding Vectors
YOU MUST SHOW ALL WORK!  (Formulas, plug in numbers, answer boxed, units)

1. $�FDU�PRYHV����NP�GXH�HDVW��WKHQ����NP�GXH�ZHVW��:KDW�LV�LWV�WRWDO�GLVSODFHPHQW"

Show your workDraw a picture

D�� ���� �XQLWV

2. $�PRQNH\�LV�Á\LQJ�WR�1HZ�<RUN�IRU�KHU�ELJ�%URDGZD\�GHEXW��,I�WKH�SODQH�KHDGV�RXW�
RI�/RV�$QJHOHV�ZLWK�D�YHORFLW\�RI�����P�V�UHODWLYH�WR�WKH�JURXQG��DQG�HQFRXQWHUV�D�
ZLQG�EORZLQJ�KHDG�RQ�DW����P�V��:KDW�LV�WKH�YHORFLW\�RI�WKH�SODQH��UHODWLYH�WR�WKH�
JURXQG"�:KDW�LV�WKH�YHORFLW\�RI�WKH�SODQH�UHODWLYH�WR�WKH�JURXQG�LI�WKH�ZLQG�LV�QRW�
D�KHDG�ZLQG�EXW�LQVWHDG�D�WDLO�ZLQG�EORZLQJ�ZLWK�WKH�SODQH·V�GLUHFWLRQ�RI�PRWLRQ"

Show your workDraw a picture

a) ���� E� ����
3. $�WUDLQ�LV�WUDYHOV�DW�D�VSHHG�RI������P�V�UHODWLYH�WR�WKH�JURXQG��:KDW�LV�\RXU�YHORFLW\�
UHODWLYH�WR�WKH�JURXQG�LI�\RX�ZDON�WRZDUGV�WKH�EDFN�RI�WKH�WUDLQ�DW�D�VSHHG�RI�����P�V�
UHODWLYH�WR�WKH�WUDLQ"�:KDW�LV�\RXU�YHORFLW\�LI�\RX�ZDON�WRZDUGV�WKH�IURQW�RI�WKH�WUDLQ�
DW�D�VSHHG�RI�����P�V"

Show your workDraw a picture

a) ���� E� ����
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4. $Q�DLUSODQH��PRYLQJ�DW�����P�V�UHODWLYH�WR�WKH�JURXQG��ÀUHV�D�PLVVLOH�DW�D�VSHHG�RI�
����P�V�UHODWLYH�WR�WKH�SODQH��:KDW�LV�WKH�VSHHG�RI�WKH�VKHOO�UHODWLYH�WR�WKH�JURXQG"

Show your workDraw a picture

a) ���� E� ����
5. $�URFNHW�LQ�RXWHU�VSDFH�WKDW�LV�PRYLQJ�DW�D�VSHHG�RI������NP�V�UHODWLYH�WR�DQ�REVHUYHU�
ÀUHV�LWV�PRWRU��+RW�JDVHV�DUH�H[SHOOHG�RXW�WKH�UHDU�DW������NP�V�UHODWLYH�WR�WKH�URFNHW��
:KDW�LV�WKH�VSHHG�RI�WKH�JDVHV�UHODWLYH�WR�WKH�REVHUYHU"

Show your workDraw a picture

D�� ���� �XQLWV

6. $�PRQNH\� LV� URZLQJ�KLV�ERDW�XSULYHU�DW�D�VSHHG�RI�����P�V�UHODWLYH� WR� WKH�ZDWHU��
9LHZHUV�RQ�WKH�VKRUH�VHH�WKH�PRQNH\�LV�PRYLQJ�DW�RQO\�����P�V�UHODWLYH�WR�WKH�VKRUH��
:KDW�LV�WKH�VSHHG�RI�WKH�ULYHU"�

Show your workDraw a picture

D�� ���� �XQLWV
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Example Problems
3.2 Resultant of Vectors
�� ([DPSOH����
��$�FDU�LV�GULYHQ�����NP�GXH�ZHVW��WKHQ����NP�GXH�VRXWK��:KDW�LV�WKH�PDJQLWXGH�RI�
LWV�GLVSODFHPHQW�LQ�NLORPHWHUV"

Show your workDraw a picture

�� ([DPSOH����
��$�KLNHU�ZDONV�������P�LQ�RQH�GLUHFWLRQ��WKHQ�PDNHV�D�����WXUQ�WR�WKH�ULJKW�DQG�ZDONV�
DQRWKHU�������P��:KDW�LV�WKH�PDJQLWXGH�RI�KHU�GLVSODFHPHQW�LQ�PHWHUV"

Show your workDraw a picture

�� ([DPSOH����
��$�VKLS�OHDYHV�LWV�KRPH�SRUW�H[SHFWLQJ�WR�WUDYHO�WR�D�SRUW�������NP�GXH�VRXWK��%HIRUH�
LW�PRYHV�HYHQ���NP��D�VHYHUH�VWRUP�EORZV�LW�������NP�GXH�HDVW��+RZ�IDU�LV�WKH�VKLS�
IURP�LWV�GHVWLQDWLRQ"�,Q�ZKDW�GLUHFWLRQ�PXVW�LW�WUDYHO�WR�UHDFK�LWV�GHVWLQDWLRQ"

Show your workDraw a picture
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�� ([DPSOH����
��$Q�DLUSODQH�ÁLHV�GXH�VRXWK�DW�����NP�K�ZLWK�UHVSHFW�WR�WKH�DLU��7KHUH�LV�D�ZLQG�
EORZLQJ�DW����NP�K�WR�WKH�HDVW�UHODWLYH�WR�WKH�JURXQG��:KDW�DUH�WKH�SODQH·V�VSHHG�
ZLWK�UHVSHFW�WR�WKH�JURXQG�LQ�NLORPHWHUV�SHU�KRXU"

Show your workDraw a picture

�� ([DPSOH����
��<RX�URZ�D�ERDW�SHUSHQGLFXODU� WR� WKH�VKRUH�RI�D�ULYHU� WKDW�ÁRZV�DW�����P�V��7KH�
YHORFLW\�RI�\RXU�ERDW�LV�����P�V�UHODWLYH�WR�WKH�ZDWHU���:KDW�LV�WKH�YHORFLW\�RI�\RXU�
ERDW�UHODWLYH�WR�WKH�VKRUH"�

Show your workDraw a picture

22 Problems and Solutions Manual Physics: Principles and Problems

C
opyright © by G

lencoe/M
cG

raw
-H

ill

30. You row a boat perpendicular to the
shore of a river that flows at 3.0 m/s. The
velocity of your boat is 4.0 m/s relative to
the water.

a. What is the velocity of your boat
relative to the shore?

R ! !(3".0" m"/s")2" "" ("4".0" m"/s")2"
! 5.0 m/s

tan ! ! !
4
3

.

.
0
0
! ! 1.33 

! ! 53° with the shore

b. What is the component of your
velocity parallel to the shore?

3.0 m/s

Perpendicular to it?

4.0 m/s

31. A weather station releases a balloon 
that rises at a constant 15 m/s relative 
to the air, but there is a wind blowing at
6.5 m/s toward the west. What are the
magnitude and direction of the velocity
of the balloon?

v ! !(6".5" m"/s")2" "" ("1"5" m"/s")2" ! 16 m/s

tan ! ! !
6
1
.
5
5

m
m

/
/
s
s

! ! 0.43

! ! 23°
v ! 16 m/s, 113°

Critical Thinking Problems
32. An airplane, moving at 375 m/s relative

to the ground, fires a missle at a speed of
782 m/s relative to the plane. What is the
speed of the shell relative to the ground?

vA ! vB " vR

375 m/s ! 782 m/s " 1157 m/s

33. A rocket in outer space that is moving at
a speed of 1.25 km/s relative to an
observer fires its motor. Hot gases are
expelled out the rear at 2.75 km/s relative
to the rocket. What is the speed of the
gases relative to the observer?

vA # vB " vR

1.25 km/s # 2.75 km/s " –1.50 km/s

6.5 m/s  

15 m/s  

t!

v

4.0 m/sRiver

3.0 m/s

R
4.0 m/sRiver

3.0 m/s

R

t!

([DPSOH����
��$�PRWRUERDW� KHDGV� DFURVV� D� ULYHU� DW� ���P�V� UHODWLYH� WR� WKH�ZDWHU�� � 7KH� ULYHU� LV�
ÁRZLQJ�QRUWK�DW�����P�V��:KDW�LV�WKH�YHORFLW\�RI�WKH�PRWRUERDW�ZLWK�UHVSHFW�WR�WKH�
VKRUH"

Show your workDraw a picture
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Chapter 3 Vectors

Student Problems
3.2 Resultant of Vectors
YOU MUST SHOW ALL WORK!  (Formulas, plug in numbers, answer boxed, units)

7. $�PRQNH\�GULYHV� �����NP�GXH�ZHVW�� WKHQ� WXUQV� DQG� WUDYHOV� ������NP�GXH� VRXWK��
:KDW�LV�WKH�PDJQLWXGH�RI�LWV�GLVSODFHPHQW�LQ�NLORPHWHUV"

Show your workDraw a picture

D�� ���� �XQLWV

8. $Q�DLUSODQH�ÁLHV�GXH�QRUWK�DW�����NP�K�UHODWLYH�WR�WKH�DLU��7KHUH�LV�D�ZLQG�EORZLQJ�
DW����NP�K�WR�WKH�HDVW�UHODWLYH�WR�WKH�JURXQG��:KDW�LV�WKH�SODQH·V�VSHHG�UHODWLYH�WR�
WKH�JURXQG�LQ�NLORPHWHUV�SHU�KRXU"

Show your workDraw a picture

D�� ���� �XQLWV

9. $�SRZHUERDW�KHDGV�GXH�ZHVW�DW����P�V�UHODWLYH�WR�WKH�ZDWHU�WKDW�ÁRZV�GXH�VRXWK�DW�
����P�V��:KDW�LV�WKH�ERDWV�YHORFLW\�UHODWLYH�WR�WKH�VKRUH"

Show your workDraw a picture

D�� ���� �XQLWV
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10. <RX�DUH� UXQQLQJ� LQ� WKH� UDLQ��7KH� UDLQ� LV� IDOOLQJ�DW� D� VSHHG�RI� ��P�V�DQG�\RX�DUH�
UXQQLQJ�DW�D�UDWH�RI���P�V��&DOFXODWH�WKH�VSHHG�RI�UDLQGURSV�DV�LW�LV�KLWWLQJ�\RXU�IDFH�

Show your workDraw a picture

D�� ���� �XQLWV

Doc Fizzix ([DPSOH�3UREOHPV�������5HVXOWDQW�RI�9HFWRUV

Chapter 3 Vectors
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Example Problems
3.3 Vector Components
�� ([DPSOH����
��$�VSHDU�LV�WKURZQ�E\�D�PRQNH\�ZLWK�DQ�LQLWLDO�YHORFLW\�RI����P�V�DW�DQ�DQJOH�RI�����
ZLWK�WKH�JURXQG"��:KDW�DUH�WKH�YHUWLFDO�DQG�KRUL]RQWDO�FRPSRQHQWV�RI�WKH�VSHDU·V�
YHORFLW\"

Show your workDraw a picture

�� ([DPSOH����
��5REELH�.QLHYHO�LV�DERXW�WR�PDNH�DQRWKHU�ZRUOG�UHFRUG�GLVWDQFH�MXPS��+H�OHDYHV�
WKH�MXPS�UDPS�DW����P�V���7KH�UDPS�KDV�DQ�DQJOH�RI�����ZLWK�KRUL]RQWDO���:KDW�DUH�
WKH�YHUWLFDO�DQG�KRUL]RQWDO�FRPSRQHQWV�RI�5REELH·V�YHORFLW\�RII�WKH�UDPS"

Show your workDraw a picture

�� ([DPSOH����
��$� EDVHEDOO� SOD\HU� KLWV� D� EDOO�ZLWK� D� YHORFLW\� RI� ���P�V� DW� DQ� DQJOH� RI� ����ZLWK�
YHUWLFDO��:KDW�DUH�WKH�YHUWLFDO�DQG�KRUL]RQWDO�FRPSRQHQWV�RI�WKH�EDOO�DV�LW�OHDYHV�
WKH�SOD\HU·V�EDW"

Show your workDraw a picture

Doc Fizzix ([DPSOH�3UREOHPV�������9HFWRU�&RPSRQHQWV

Chapter 3 Vectors
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�� ([DPSOH����
��:DOGR�:DOHQGD��RQH�RI�7KH�)O\LQJ�:DOHQGD·V��ZDV�VZLQJLQJ�RQ�D�WUDSH]H��+H�OHW�
JR�RI�WKH�WUDSH]H�ZKHQ�LW�ZDV�WUDYHOLQJ������P�V�DW�D�������DQJOH�ZLWK�WKH�YHUWLFDO���
:KDW�DUH�WKH�YHUWLFDO�DQG�KRUL]RQWDO�FRPSRQHQWV�RI�:DOGR·V�YHORFLW\�DV�KH�OHDYHV�
WKH�WUDSH]H�

Show your workDraw a picture

�� ([DPSOH����
��$�PRQNH\� LV�PRZLQJ� KLV� EDFN� \DUG�ZLWK� D� SXVK�PRZHU�� 7KH�PRQNH\� SXVKHV�
GRZQZDUG�ZLWK�D�IRUFH�RI������1�DW�DQ�DQJOH�RI�������WR�WKH�KRUL]RQWDO��:KDW�DUH�
WKH�KRUL]RQWDO�DQG�YHUWLFDO�FRPSRQHQWV�RI�WKH�IRUFH�H[HUWHG�E\�WKH�PRQNH\"

Show your workDraw a picture

�� ([DPSOH����
��$�PRQNH\�SXOOV�KLV�VLVWHU�LQ�KHU�ZDJRQ�ZLWK�D�IRUFH�RI����1�DW�DQ�DQJOH�RI�������WR�
WKH�YHUWLFDO��:KDW�DUH�WKH�KRUL]RQWDO�DQG�YHUWLFDO�FRPSRQHQWV�RI�WKH�IRUFH�H[HUWHG�
E\�WKH�PRQNH\"

Show your workDraw a picture

Doc Fizzix ([DPSOH�3UREOHPV�������9HFWRU�&RPSRQHQWV

Chapter 3 Vectors
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Student Problems
3.3 Vector Components
YOU MUST SHOW ALL WORK!  (Formulas, plug in numbers, answer boxed, units)

11. $�JROI�EDOO��KLW�IURP�WKH�WHH�ZLWK�D�YHORFLW\�RI������P�V��DW�DQ�DQJOH�����WR�KRUL]RQWDO���
:KDW�DUH�WKH�KRUL]RQWDO�DQG�YHUWLFDO�FRPSRQHQWV�RI�WKH�JROI�EDOOV�YHORFLW\"

Show your workDraw a picture

a) ���� E� ����
12. $�PRQNH\�VKRYHOV�VQRZ�DIWHU�D�VWRUP�E\�H[HUWLQJ�D�IRUFH�RI������1�RQ�KHU�VKRYHO�DW�

DQ�DQJOH�RI�������WR�WKH�KRUL]RQWDO��:KDW�DUH�WKH�KRUL]RQWDO�DQG�YHUWLFDO�FRPSRQHQWV�
RI�WKH�IRUFH�H[HUWHG�E\�WKH�PRQNH\"

Show your workDraw a picture

a) ���� E� ����

Doc Fizzix 6WXGHQW�3UREOHPV������9HFWRU�&RPSRQHQWV

Chapter 3 Vectors
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13. $�JRULOOD�SXOOV�D�VOHG�ORDGHG�ZLWK�ORJV�WR�KLV�FDELQ�LQ�WKH�ZRRGV��,I�WKH�JRULOOD�SXOOV�
ZLWK�D�IRUFH�RI������1�LQ�D�GLUHFWLRQ�������DERYH�WKH�KRUL]RQWDO��ZKDW�DUH�WKH�KRUL]RQWDO�
DQG�YHUWLFDO�FRPSRQHQWV�RI�WKH�IRUFH�H[HUWHG�E\�WKH�JRULOOD"

Show your workDraw a picture

a) ���� E� ����
14. $�PRQNH\�GLYHV�RII�WKH���P�VSULQJERDUG�DQG�LQLWLDOO\�ERXQFHV�XS�ZLWK�D�YHORFLW\�

RI�����P�V�DW�DQ�DQJOH�RI������WR�WKH�KRUL]RQWDO��:KDW�DUH�WKH�KRUL]RQWDO�DQG�YHUWLFDO�
FRPSRQHQWV�RI�WKH�PRQNH\·V�YHORFLW\"

Show your workDraw a picture

a) ���� E� ����

Doc Fizzix 6WXGHQW�3UREOHPV�������9HFWRU�&RPSRQHQWV

Chapter 3 Vectors


