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Problem 1

What are (a) the x component and (b) the y component of a vector a in
the xy plane if its direction is 250° counterclockwise from the positive
direction of the x axis and its magnitude as 7.3m?&RZ a £ xy FELHNA
EEW x MWIEASmERHIEE 2500 5 B (a) x HEM (b) y DEIRSHESRE
KNABT.3m?

(02/)\&)

(@) m

01: ANS:=-2.5

(b)____m
02: ANS:=-6.9

Solution:

(a)

a; = acosh = (7.3m)(cos250°) = —2.5m
(b)

a, = asinf = (7.3m)(sin250") = —6.9m



7.3m

Problem 2

A displacement vector 7 in the xy plane is 12m long and directed at angle
6 = 30 in the figure. Determine (a) the x component and (b) the y
component of the vector.xy FE LMMBHEE r & 12m > ABRABESNA

6 = 30° - REBH (a) x DEM (b) y PE -

y
r
0
x
(02/) Vi)
(a)x component= m

03: ANS:=10.4

(b)y component=____ m
04: ANS:=6

Solution:

(a)

7. = rcosd = (12m)(cos30°) = 10.4m

(b)



r, = rsinf = (12m)(sin30") = 6m

Problem 3

The x component of vector A is —25m and the y component is +40.0m.
(a) What is tbe magnitude of A ? (b) What is the aggle between the

direction of A and the positive direction of x?f& AR XDES —2bm>y
NES +40.0m - (a) A WARNEZV7? (b) A NAREE x WIESRZBEKRA

2507

(02/\%8)

(@QJA=__ m

05: ANS:=47.2
(b)the angle=__
06: ANS:=122

Solution:

(a)A = /(—25m)? + (40m)? = 47.2m

40m

0 0
= — 122
T 58 or

(bytan!

(-25m,40m)7EE KRR > tand = tan(d + 180°) » FRLAEE122FE

Y (m)




Problem 4

If Bis added to C = 3i + 43’ the result is a vector in the positive

direction of the 2 y axis, W|th a magnltude equal to that of C’ What is the
magnitude of B?HD%H% B f—'ii C=3i+ 47 10 > BRI v SESANE

B > HIEEZRC MIEE - B MANESL ?

(01/)ve)

the magnitude of 1§=
07: ANS:=3.2
Solution:

Bza%er;'

—

B+C=(a+3)i+(b+4)]=|C|]

a+3=0
b+4=|Cl=+3"+4=5
B=-3i+1j

Bl = /32 +12= /10 = 3.2
Problem 5

Vector f_f , Which is directed along an x axis, is to be added to vector ]§ ,
which has a magnitude of 6.0m. The sum is a third vector that is directed

along the y axis, W|th a magnitude that is | 3.0 times that of A .What is
that magnitude of APNE x $IEANEE A Bemsik)s 6.0m thaE B
o BMZEHE y HAPNE=ERE - EX/NE A3.0Eo

(O17)\e&)

|Al=__m
08: ANS:=1

O



Solution:

A+ B =3A4j
A= Aj
B =6m
B=—Ai+ 34
B=,/(—A)?+ (34)2 = 6m
1
A= —B=19m
V10
Problem 6

Use the definition of scalar product, a - b = abcosf,and the fact that the
a-b=azby + ayby + a.b, to calculate angle between the two vectors

given by @ = 3.07 + 3.07 + 3.0k and b = 2.07 + 1.0; + 3.0k.{EFRIERFE
& a-b=abcosd UKk a-b=ayb, +ayb,+ab,
G = 3.05 + 3.05 + 3.0k f1b = 2.07 + 1.0j + 3.0k -

(01/)ve)

the angle=
09: ANS:=22
Solution:

a-b= abcos¢ = azb, + ayb, + a.b,

a=d=+3>+3>+3>=52

b=b| =22 +12+ 3> =3.74

_db_(3@+B0)+B)6) _
COSp = = 1 = (5.2)(3.74) =090




¢ =22°

Problem 7

IntheproductF—qva takeq—2 v—2z+4j+6kand
F=4j— 207 + 12k . What then is B = B,i + B ] + B,k in unit-vector
notatlon|fB,L.—By?T_ﬁF—qv><BEF' HYq—2,v—22+4]+6k5FIII
F =41 — 205 + 12k - 0% B, = B, > BIE{mERTEHH

B = B,i+ B,j + B.k 2tE?

(03/]\%8)

B,=

10: ANS:=-3

B,=___

11: ANS:=-3

B.=

12: ANS:=-4

Solution
1 3 k

49— 205 +12k=2(| 2 4 6
B, B, B.

4 =2(4B, — 6B,)
—20 = 2(6B, — 2B,)
12 = 2(2B, — 4B,) = 2(—2B,)

B,=B,=-3




Problem 8

A vector a of magnitude 10 units and another vector Z of magnitude 6
units differ in directions by 60° . Find (a) the scale product of the two
vectors and (b) the magnitude of the vector product. X/)\% 10 fBIEE{iIKIA
2 4 ME—EANA 6 EBEaNAE b EARELEEE 60° ok (a) MERMSHNRE
&4 (b) mMEREBIK/ o

(02/]\e&)

(b)

14: ANS:=52

Solution:

(a)d - b = |d||bcosd = (10)(6)(cos60°) = 30

(b) |@ x b| = |@||b|sing = (10)(6)(sin60°) = 52
nprob=9 9



Problem 9
There are 2 vectors: & = ai + bj, ¥ = xi + yj Answer the

following questions with functional inputs.&§ 2 {E[RI£ :
i=ai+bj, v=xi+yj FANSEEARLIZ TFIME > (03/))
=1

)

(a)The norm of u, |u|= [a,b]

15: ANS:=sqrt(a**2+b**2)

(b)The norm of ¥, |v|=______ [x,y]

16: ANS:=sqrt(x**2+y**2)

(c)If the angle between @ and v is 6, then cos 0= [a,b,X,Y]

Problem 10

In the figure, a cube of edge length a z
sits with one corner at the origin of an

xyz coordinate system. A body

diagonal is a line that extends from a
one corner to another through the y
center. (a)Determine the angles that - a

the body diagonals make with the X

adjacent edges(green line in the figure). (b)Determine the angles
that the body diagonals make with the adjacent face diagonal(red
line in the figure). (¢) Determine the length of the body diagonals.

Bl > BRA a WIIARH—EANN xyz BERNERR - &
REHARE—IREBT OR—EALEHRES—EARAR ° (a)

REERHAREENENAE (BP4ALER) o O)REREA
AREMEIPE A AARRIRA (B4R © (o) RESELALR

HNRE o (03/)\&)




(a)the angle=__ degree
18: ANS:=54.74

(b)the angle=__ degree
19: ANS:=35.3

(c)length of the body diagonal=
20: ANS:=1.732



