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The vertices of triangle ABC have position vectors a, b and ¢ relative to some origin O (1
(see the figure ). Find the position vector of the centroid G of the triangle.

¢

(1/3) (a+b+c)
(1/3) (a+b-c) "~ °©
(1/2) (a+b-c) °©

(1/2) (a+b) - ©

if a =b+ ¢, for some scalar 4, then ©

axec=hxec + (

axctbxc - ¢
axb=bxc - @
none of them - @

the area A of the parallelogram with sides a = i+ 2j+ 3k and b = 4i + 5j + 6k. 3

\/%_4 + (1

a
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the volume V of the parallelepiped with sides a =1+ 2j+ 3k, b = 4i + 5] + 6k anc

¢ = Ti+8j+ 10k.

4+ (1
3
- @
1
} 3
2
- 4
5
the radius p of the circle that is the intersection of the plane fii-¥ = p and the sphere

of radius a centred on the point with position vector c.

V@ —(p—c-ap. # ¢

- 2

\/ a—(p—c.n
- €

V (p- o) - #*
- 4

V 2 = (p.p-c.c)
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m— = ——

dr? r?

SiusS rxdr/dr s edde

constant of the motion. *© ¢

- (2

Zero.

less than zero.
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none of them.

A curve lying in the xy-plane is given by y = y(x), z = 0. the arc length along the curve (7
between x = a and x = b is given by

2 +

b ..-1’1 -3
/ (l - d—}) dx.
J X J

’ dy \ 1 - @
/ 1l | — | |dx.
o il d): J
In a magnetic field, field lines are curves to which the magnetic induction B is 8

everywhere tangential. By evaluating dB/ds, where s is the distance measured
along a field line, the radius of curvature at any point on a line is given by

B3 +
IB x (B - ?}B|'
B3/2 Q@

IBx (B-V)B|
B.’U’I - 3

|Vx B
B -«

|Vx B

48Y) Slgaiall (reciprocal) < slie ©
a—2ib=j+k c—i+k
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. 2
al:%(l_k)a bl=0ac,=_.]+k' (
P 1y . . I _ - (3
a = E(l _J)a b,= ), € = _k-
none of them - @
Write the vectorm = (1,2, 3) as alinear combination of the vectors: (10
= (1,0,1) v=(1,1,0) @=(0,1,1)
— — — + (1
1= u+ 2w
— — — — - (2
m =i+ 2w —v
— — - (3
m o =2w —V
m=u—w -
3 (11
The vector b = 6 | is a linear combination of vy. vs. v3.
9
1 3 0
vp=|2|.va=|5|.v3=1]0 Then b —
3 1 8
b = 3vy + Ovy + Ovs = da
b=3v +30, - ©
b = 3??'1 —353 ) 3
b=3v; —3v3 - “
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Two particles have velocities vi = i+ 3j + 6k and v, = i — 2Kk, respectively. Find the (12
velocity u of the second particle relative to the first.

Dt ) M Ally S sl e e Mgl e vy =0 — 2K g vi=i 4346k Cle e Ll o

3j-8k
3j-8k
8j-3k ~°

.

-8j-3k

The tangent of the angle between the two vectors a =1+ 2j + 3k and b =21+ 3 + 4k 15 equal to: (13
tgsed b =243+ 4k s a=i+ 2+ 3k ot Gmigy N dl

V3 / (10 V2
V2 / (10 43

6.98

10 (V2 /3

(In the opposite figure). If we rotate the position vectors a and b so that b =j, a =i, where i ( 14
and j are unit vectors in Cartesian coordinates. And A >> p, w/h goes to zero.
The angle between vectors a and p is equal to:
Gl jyi Ga b=jc a=i gualCeubsa pbsd Lt e 1 (G KA Y
A el I s o, heep cilSy A5 e aldlay)
tesd paa Geid a3l

+ (1

+ (1
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. 3
d>1180 ‘
- (4
d..-?J.J45
= axce=bxe wa @
c-a—c-b=cla—bl. a
(b x a)-c. @
(a-c)b—(a-be. - ©
(axb)yxe -~ ¢
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