PHYSICS 501
1 HOMEWORK
Dr. V. Lempesis

y 1. For objects that move in a circle about an origin O, it
can be convenient to use the mutually perpendicular unit

i

.
N/i, vectors i, and i as shown in figure. Express i, and i, as
)

X

CJ a combination of iand j.

Solution:

(5 marks)

As the figure shows thetwo vectors i and i can be resolved into two

components along the x- and y-directions. From the figure we have:

I =i cosgi+i SIN@J=>1, =Cos@l+sin @)

i =—i singi+i cospj=>i =-singi+cosej
® ® ® i=1 ¢
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2. Show that A-BxC = B By B.
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(5 marks)

Solution:



i k
BxC= Bx

C

X

i
B, B
c, C
i(B,C.-BC )-i(BC.-BC,)+k(BC -BC,)

zy

So
A-(BxC)=4,(BC.-BC )-4(BC -BC)+4(BC -BC,). (1)

We also have
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’ B B B B B. B,
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’ c c | ’lc c c. C )
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A(B,C.-BC,)-4,(BC.-BC,)+4,(BC -BC,).

Comparing (1) and (2) we have that:

A, A A
A:(BxC)=['B, B B
c. C C

3. Using the vectors' P=icosf+jsinf, Q=icos¢-jsing, prove the familiar
trigonometric identity

cos(9+¢) =cosfcos¢—sinfsing .

(5 marks)
Solution:

v




From the figure we have that:

P-Q= PQcos(ﬁ+q0)P==lcos(ﬁ+cp). (1)
Also we have:

P-Q= PcosﬁQcosqo—Psim?Qcosqu—

_—Q_Icosﬂcosqo —-sincosp . (2)

From (1) and (2) we have:

cos(9+¢) = cosfcos¢ —sinfsin @

4. Prove that two vectors A and B must have equal magnitudes if their sum
A+B is perpendicular (orthogonal) to their difference A-B.

(5 marks)
Solution:

If the two vectors are perpendicular then their dot produet must be zero.

(A+B)-(A—B)=OzA-A—A-B+B-A+B-B=O —
A'‘B=B-A
A -B*=0=>A*=B*= A=B



