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VECTORS

2011

1. If vectors iA—3]+5IA< and iA—3]—aIA< are equal vectors, then thevalueof ais
a5 b) 2 c)-3 d) 4

2010

2. Ifat+b=canda+b=c,thentheangleincluded betweenaand b is
a) 90° b) 180° c) 120° d) zero

3.  Threeequal masses of 1kg each are placed at the vertices of an equilateral triangle PQR and a
mass of 2kg isplaced at the centroid O of thetriangle which isat a distance of J2m from each
of the vertices of thetriangle. Theforce, in newton, acting on the mass of 2kg is
a 2 b) 1 c1 d) zero

4. Findthetorqueof aforce F = 3+ 2] +k acting at the point r =8 + 2] +3k
a) 14i-38j+16k D) 4i+4]+6k ) —14i+38]-16k  d) —4i —17]+22k

5.  Avariableforce, given by the two dimensional vector F = (3x2f+4]), actson a particle. The
forceisin newton and x isin metre. What isthe changein the kinetic energy of the particle as
it moves from the point with coordinates (2, 3) to (3, 0)? (The coordinates are in metres)
a-7J b) zero c) +7J d) 197

6. thecentreof massof a system of three particles of masses 1 g, 2g and 3g istaken astheorigin
of a coordinates system. The position vector of a fourth particle of mass 4g such that the centre
of mass of the four particle system liesat the point (1, 2, 3) is a(iA+ 2] +3f<) , Whereisa
constant. Thevalueof « is
a) 10/3 b) 5/2 c) 1/2 d) 2/5

2009

7. If a and a, aretwo non-collinear unit vectorsand if |a, +&,| =+/3, then the value of

(&, -a).(2a +8&,) is

3

1
a) 2 b) 93 d)1
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8. ThereareN coplanar vectorseach of magnitude V. Each vector isinclined to the preceding
vector at angle%. What isthe magnitude of their resultant?

\% N
a) N b) V C) zero d) Vi

2008

9. Thevalueof P so that the vectors2i — ] +k , i+ 2] ~3k and 3 + P] +5k are coplanar should be
a) 16 b) -4 c)4 d) -8

10. Twoforcesof 12N and 8N act upon a body. Theresultant for ce on the body has a maximum
value of
a) 4N b) zero c) 20N d) 8N

11. Thecondition under which vectors(a + b) and (a—b) should be at right anglesto each other is
a) azb b)ab=0 c) |a|=|b| dab=1

12. A car travels 6km towardsnorth at an angle of 45° to the east and then travels distance of 4kg
towardsnorth at an angle 135° to east. How far isthe point from the starting point ? What
angledoesthe straight linejoining itsinitial and final positions makeswith the east ?

a) v/50km and tan™ b) 10 km and tan*(~/5)
c) v/52km and tan"(5) d) v/52km and tan*(v/5)

13. A train of 150 m length is going towards north direction at a speed of 10ms™. A parrot flies at
a speed of 5ms™ towards south direction parallel to therailway track. Thetimetaken by the
parrot to crossthetrain isequal to
a) 12s b) 8s c) 15s d) 10s

14. Rainisfalling vertically downwardswith a velocity of 4kmh™. A man walksin therain with a
velocity of 3kmh™. Theraindropswill fall on the man with a velocity is
a) lkmh™ b) 3kmh™
c) 4kmh™ d) 5kmh™

15. A proton in acyclotron changesits velocity from 30kms™ north to 40kms™ east in 20s. What

isthe magnitude of average acceleration during thistime?

a) 2.5kms™ b) 12.5kms™
C) 22.5kms™ d) 32.5kms™
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2006

16.

A policejeep ischasing with velocity of 45kmh™, athief in another jeep moving with velocity
153kmh™. Police fires a bullet with muzzle velocity of 180ms™. The velocity with which will
strikethe car of thethief, is

a)150ms™ b) 27ms™ c) 450ms™ d) 250ms™
2005
17. Minimum of unequal vectorswhich can gives zero resultant are

a) Two b) three c) four d) more than four
18. If avector 2iA+3]+8IA< is perpendicular to the vector 4]—4f+al2,thenthevalueof o s

1 1

a -1 b) = c) —— d1

) ) > ) 5 )
19. Thevectorsfrom origin tothepointsA and B are A:3iA—6]+2R and B:2iA+]—2IA<

respectively. The area of thetriangle OAB is

8) 217 b) 217 0 =17 d) 217

2 5 5 3
KEY

Dc 2)d 3)d 4)d 5c 6b 7)c 8c 9b 10)c

11)c 12)c 13)d 14)d 15a 16)a 17)b 18)c 19 a

HINTS
Given vectors

A=i-3]+5k
B=i-3j-ak
According to problem both vectors are equal then A = B, so that the value of a=-5

Wehavea+b=candc=a+b

— c=+/a%+b?+2abcosd

www.sakshieducation.com



www.sakshieducation.com

— a+b=+/a%+b?+2abcosd
= a’+b?+2ab=a*+b?+2abcosd

=cosfd=1=6=0°

Given, OP=0Q = OR = +/2m
The gravitational force on the mass 2kg due to the 1kg massat Pis

2x1
Fop _G(\f ~=G along OP
P
Fgq cos 30° o|2kg For cos 30°
YA ¥ Ng
1kg 1kg
. 2x1
Similarly, F =G, along OQ and
> W2y
G, \2/512 =G, aong OR

Foo cos30° and F, cos30° are equal and acting in opposite directions, thus they cancel out.

Hence, the resultant force on the 2kg mass at O, is
F = Fop = (Fyq Sin30° + F, sin30°)
G, Glj
-6 3+S
=0
Torque of theforce, 7=rxF

i
So, 7=|8
-3

NN —o
R oW X

=i(2-6) - (8+9)+K(16+6)
= —4i —17] + 22k
Given two dimensional force
F=3x%+4]
r=xi+yj
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dr = dxi + dy]
Kinetic energy = work done
W = [F.dr

fS,O) 2% 2 2 ~

= los (3x“i+4j).(dxi +dy|)

= [ (3xdx+4ay)

=[X; +4yl; = (27-8) +4(-3)

=19-12=7J

The coordinates (x, y, z) of masses 19, 2g, 3g and 4g are (x, =0,y, =0,z =0),
(x,=0,y,=0,2,=0)

o = X MY M+ MX,
. m + M, +m, +m,

B do
C1+2+3+4
_da

10

Hence, 2% -1
10

5
S>a=—
2

Ly, MY, Fmy,my, 8a

m+m,+m,+m, 10

mz + ML 3m7z, + M2,
m +m, +m,+m,

=7y =

:12—a=3:>0(=5/2
10

Since, a, and a, are non=collinear
sLa=a,=1

And |a, +8,| =3

= a+a’+2a,a, cos6 = (+/3)?

=1+1+2c0sf=3= 0059:%
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Now (a +8,).(2a, +&,)

=2a’—a;—aa,cosfd=2-1—

N
N~

8.  Since each of N-coplanar vectorsisinclined at % to the preceding hence, they will form a closed

polygon. Therefore, their resultant must be zero
9.  For coplanarity

2 -1 1
1 2 -3=0
3 P 5

Or2(10+3P) +1(5+9)+1(P-6) =
Or20+6P+5+9+P-6=0
Or7P+34-6=0
Or7P+28=0
Or7P=-28
:>P:—§:—4

7

10. When the two forces of 12N 8N act upon a body, the resultant force on the body has maximum
value when resultant force
= 12N + 8N = 20N
11. Thedot product of two vectors should be equal to zerois(a+ b). (a—b) =0
=a’-b*=0
= e =[b]
12.  Net movement along X-direction
S, = (6—4) cos45°i

= 2><i =/2km

J2

Net movement along Y -direction
S, =(6+4)sin45’ |
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1
=10x—— =52km
J2

Net movement from starting point
Si=SI+ 5] =2 + (542
=./52km

Angle which resultant makes with the east direction

y — component
X— component

tan o =

5(2

"2

6 =tan™'(5)

Relative velocity of the parrot w.r.t thetrain
=[10—(-5)]ms* =15ms™

Time taken by the parrot to crossthe train

@ =10s
15

Relative velocity of manw.r.t rain
Vim =Vr =V

=4j-3

:—3f+4]

Vertical (j)

Horizontal (i)

Or =5kmh™

|Vrm| =N (_3)2 + (4)2

=49+16
~J25=5

Changein velocity = /(40)* + (30)?

=50kms™
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Average acceleration = i
20
= 2.5kms™
Therelative velocity of thief’ s jeep with respect to police jeep = 153 —45
=108kmh™

= 108><E =30ms™
18

Therefore, striking speed = relative speed of bullet with respect to theif’s car
=180-30= 150ms™

By triangle law of vectors minimum three vectors are required to give zero resultant
Let a=2i+3]+8k

b=4-4] +ak

— i+ 4] +ak

Givenalb

=ab=0

= (2f+3] +8IA<).(—4iA+ 4] +0:R) =0

= -8+12+8a =0

=8ax=-4
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