p Ac E Advanced Booklet Solution

IIT-MEDICAL Vectors

Inchapter Exercise

1. 0=45°
Let two forcesbe R and F, , [F1|=R =2F, |F, |=F, = F\/2
Let angle between them be 6 ="
Let % = ﬁ + @

=|Fg =\ +F2 + 2RF, cos0
Given Fg = F\/l_O:\/(ZF)Z +(FJ§)2 +2(2F)(FJ§)cose

10 = 4F2 + 2F? 4 4F22 cos 0
Squaring both sides

2
(FVI0)" =4F? +2F% + 4F? 2 cos 0

—10F2 =6F2 + 4F2/2 cos O

s 0050 =~ = 0 = 45
V2
2. 30N,40B
Let force be A, |R =R, Fy R = F
LetFi>F
Case—1 R oppo. to F,

ie if E% 0 =180°
F «

| +F, [= 2+ F2 + 2RF, cos180°
Case 1

L R R+ 2Ry (1)

10N = /(FL-F2)? =, - Fy(asF, > F)
—=R-F=10N . (1)
Case—2- F L' to Fyi.e 9=90°

SR +F =R+ +2RF, c0s90

=0
So = «/Flz + F22
Squaring both sides
(50)2 =F2 +F% or FZ +F2 =2500 ....... )
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Solve equation (1) and (2) to get R andF,
Inchapter Exercise

| AB |= 4,0, =60° and AB lies in 1% quadrant.

y
| AB|=4
7
4c0s30= t
:cos ycomponen { 30°
60°
X

2B 2\3 1

2 x component =4c0s60 =4 x >
=2
AB = 2i + 2/3]

()500N (i) 866 N

w =weight = 1000N
Component in direction to plane || = 1000 cos 60 = 500

Component in direction 1"=1000c0s30 = 500\/5 to plane.

2A-3B = (4 +2))-(9]-3K)
A=2i+}, B=3j—k
—2A=4i + 2]
—3B=9j- 3k
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Hence 2A—3B = (4i +2j)—(9j—3k)

=4i-7]+3k

cos0 = AB

Inchapter Exercise

(2+1)

AlIBl 2241241242

s 3 (V)1

12 283
Ne

co0sO=—=0=
2

m=3/14
A=diti-3k

§:2mi+6m]+k

2R

30°

}K 1" B given

—A.B=|A||B|cos90 =0
=8m+6m-3=0

3
=>m=-—
14
1
Cos0=—
J3
A=i+]j+k
. 0="?
B=i
Cos0 = A.B = L _ L
|AIBI (121124122 B
1
CosO=—
3
2
A=3i-2j+k, B=12i + 3j—4k
Magnitude of A =| K|cosezw
|AllB]
. 36-6-4 26 26
\/122+32+42 V169 13
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Inchapter Exercise

~>

k or —
Z\=2?+], B=i+ 2]

If c=AxB

—cis 1" toboth A and B
Hence unit vector
1"toboth=¢

AandB

Solve for ¢ and find ¢

@

Torque (t)=r xf

r=7i+ 3] + R,F=—3f+]+5f<
Solve for t=rxF

0=060°

Given, |AxB|=\/3A.B
|A||Bl|sin® = /3| A||B|cos6
— tan®=+/3 or 0=60°

\/Eunits

\7:er

w=i-2j+2k
r=4j-3k=0i+4]-3k
Solve for v=wxr

Then find | v|

JEE Main Exercise

(D)
As the multiple of ] in the given vector is zero therefore this vector lies in xz plane and projection of
this vector on y-axis is zero.

(B)

If a point has coordinate (X, y, z) then its position vector = xi + yj + ZK .

(B)
(D)
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(©)

The X component of force F is

V3_B,

F, =Fcos30° = F x
2 2

The Y component of force F is

Fy:FsinBOO:Fxlle.
2 2

(A)

Resultant of vectors A and B
R=A+B=4i+3]+3k—i+3j-8k
R=3I+6]-2k

a_R__3i+6i-2k _3+6j-2k

R| ) JF+6+(-2) 7

(D)

Unit vector in direction of A = A=

>I| |

A=5{-12]
5i-12]  5i —12]

J52+(-122 13

= A=

(©)

A
Using Alaw C+A=B

(©)

Given 0.2i +0.6j+ak is unit vector
Let p=0.2i+0.6j+ak

—/pl=1=1/(0.2)2 +(0.6) + (a)?
On squaring both sides

12 =0.04+0.36+a2

1-04= a2 ora= x/0.6

/F
30°
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10. (D)

D 10 e
10
10
B,
C
10 steps
A
Starting
Point
(at C it u turn left. For max displacement as he should move away)
20 steps
0 D LE
B
1»”/’/
A

AE? = AO? + OF?

AE? = (20)? + (20)?

AE =+/800 =202 (Each step is 80 cm of 0.8 m long)
— AE =201/2x0.8=16\2

1.  (B)
Angle between Aand B is acute

B

Fig—1 Fig—2
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12.

13.

14.

15.

16.

| - d-2
o d-1 ® B R ™ Ei
B A > A
diagonal 1(d—1) = A +B Diagonal — 2 (d -2)
) \2
Major diagonal R
B+R=A
—R=A-B
)
Minor diagonal
©
Let R=P+Q
—|P-Q|<|R|<P+Q
Tl

When 6=180° When 6=0°
R can lie anywhere between 0°and 180° both inclusive

(D)

When a vector is moved parallel to itself it remains same

(A)
(A+B)+(A-B)=2A

As they are talking about resultant
—|(A+B)+(A-B)|H2A|=2A

(A)

For 17 N both the vector should be parallel i.e. angle between them should be zero.

For 7 N both the vectors should be antiparallel i.e. angle between then should be 180°.

For 13 N both the vectors should be perpendicular to each other i.e. angle between them should be 90°.

(D)
From figure t v =20 mis
U; =20] and b, =-20]
Aa - - 20(|A—{— '.\) LBZZ:ED m.lfﬁ

L=V, -V =—

27V J VTG

- . . 4

|AY| = 20~/2 and direction .
I3

0=tan"(1)=45" i.e. S-W Auv p v
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17.

18.

19.

20.

21.

22,

(©)
According to problem there should be > F, =0

In the given figure net force along x-axis

F =1c0s60°f +25in 30° j—4sin30°f:%f+1f—2f

— F--1i__o5i
2

To cancel this force minimum additional force needed is 0.5 N along the positive direction of x-axis.

(A)

P =mvsin i —mvcos®j and P2 =mvsin0i +mvcosoj
So, charge in momentum

AP =P, — P1 = 2mvcos 6, ‘AE‘ =2mvcoso.

(©)
Rpax = A+ B when 6=0°
R, =12+8=20N.

(A)
C =A% +B?
=321+ 42 =5

. Angle between A and B is g

Ol
Wi

p)

(A)
Uy =20 and UX: 10 A
. Velocity 6=10i +20]
Direction of velocity with x axis I

by 20 _

tanf=—=
L

—=2
. 10 )
0=tan"'(2). Vs

R LT

(D)
Ry = A+B=17 when 0=0°

Ryin =A-B=7 when 0=180°
By solving we get A=12 and B=5
Now when 6 =90°then R =+/A? + B?

— R=4(12)?+(5)? =169 =13.
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23.

24,

25.

26.

27.

28.

29.

(©)

R=S+S,+S;

122 +5% + 62 = /144 +25+36 = /205 =14.31m

(D)

A=3N,B=2Nthen R =+A2+B2+2ABcosO
R=v9+4+12c0s6 .. (i)

Now A = 6N, B = 2N then
2R=+/36+4+24c0sO .. (ii)

From (i) and (ii) we get cos = —

s 0=120°.
(A)
) ) 2 2
L[5 =51] _J30? +40 —r
t 10
(A)
R=2i+5]+3k
(D) B
|f|F1|:F‘_|_:4,|F2|:F2:3
And FiR =R +F,
=1=R-R R IKR+FR=7
®
|R =6 [F -8
R=R+F
=S|R-F =2 <R IKR+F =6+8=17
\!
Hence only possible option is B ie 11 N
©
R+FH+F=0
T

For this always add two smaller forces.

The result of above is then added to 3™ force and then check if it can give zero

Ans. (C)
(1, 2,1) = 1+1 =2 (Two smaller forces)
New?2+2=4and2-2=0

/l\

3" force
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(D)

Let P=OA+OB

|P|=R2+R2+2(R)(R) cOS90

PI=Rv2

= Bsin©

Angle between AandP = tabot = ———
A+Bcoso

tabo = — o0 _ R, 450

R+Rcos90 R
C) Pand OC both are along same direction ie angle between them = 0°

:ﬂﬁ+5€FRJ§+R:R@E+Q

@w
A=B+C,|A|=5|B|=4,|C|=3
Pythagoras Triplets

®
|RI=FIFR=F
Let §:ﬁ+€ then |$|:F

Given |§|=\/|312+F22+2F1F2 cos 6
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34.

35.

F = F2 +F2 + 2(F)(F) cos 0
On squaring
F? = 2F? + 2F? cos 0 = 2F (1 + cos 0)

2

:>F—=1+cose or 1+cosez1
2F2

:cosezl—lz_—l
2 2

—0=120° or 240°
Ans 0 is smaller of the two

®) _

A=2i—j+k B=i-3j-5k

C=3i—4]j—4k Find |A],|B| and |C| then use properties of A
Ans.: Forequilateral A=|A|=B|=C]|

In our case |A° +|B[>=|C[? RtA

®
IRl=R.IRI=FR (LetFi<F)
Let E:ﬁ+€
Given—F1 +F, =18, |Fg |=12
And g L"F1
F
F, IFRRIF12 R\E B
.. k> when moves ||toitself
0 " 9\}\ —
R
R
From rtA, tan 0 = Fr =12 =hk =£:2cot9
tan o
sin® = Fr =12 =k :_1—2:12cosec6
F sin©
As R +F, =18
\2

12cotO+12cosecO =18
12[—COSG b } ~18

sin® sinB
cosf+1 3
sin® 2

—2c0s0+12=3sin0

2C050+2= 3(\/1—0052 6)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

36.

Squaring both sides

2
(2cos6+ 2)2 = (3\/1— cos® 9)

4c0s% 0+ 4+8C0s0 = 9(1—cos2 0)
4cos2 6+4+8cose—9+900529:0
13cos2 0+8cos0-5=0

13cos2 0+13c0s0—-5c0s0-5=0
13cosO[cosO+1]—-5(cosO+1) =0

= (cos0+1)(13cosO6—-5)=0

=Cc0s0=-1 orcose=E
13

0 =180° not possible from figure 6 =acute

12 13
T
0
5 (Pythagoras theorem)

= from fig.
sin@ = 12

13
cos0 =

13

cos 0 _12x 5/13

As F =12cot0=12x——=
sin0 12/13

=h =5
12

As F, =12cosec6=_l—2=—=13
sin6 12/13

©) B
A=2i+3},B=i+j
Component of A along B =|A|cos0B

B
_ 2i+3]).(?+])} i+

V12 412 V12 412

~

( sin2 0 +cos? 0 :1)
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©
Given vectors can be rewritten as A=2{ +3j+8k and B=—4i +4]+oak
Dot product of these vectors should be equal to zero because they are perpendicular.

38.

39.

40.

41.

42.

43.

AB=-8+12+80=0 = 8a=-4= a:—%.

. @=sin! (%)

A

W=FS= (4| + +3k) (11f+11j+15|2)

= (4x11+1><11+3><15) =1001J.

®)
Let A(BxA)=AC

Here C=Bx A which is perpendicular to both vector A and B

AC=0.
(A)
Pk
L=rxp=1 2 -1=-j-2k
3 4 -2

i.e. the angular momentum is perpendicular to x-axis.

(®)

AB=0 s 0=90°.
(D)

P= 2I+bj+2k
Q—I+j+k

Given P is L to 6
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= P.Q=|P||Q|cos90 =0
2+b+2=0=b=-4

(D)
A, B andC are three vectors
Concept — Vector or Dot product can be performed only between two vectors

(D)

Given |A|=[Bjand Ais L" to B

To find which of the following is L' to A+B

(A)  AxB<« -itwill giveavector L toboth Aand B i.e. L"to plane of A and B.
(B)  A—B<« To check perform Dot product of (A+B).(A—B) if it is = 0 then yes.

46.

47.

48.

49.

(C)  3A—3B<« Same as B option
(D) all of these

U
A(BxA)=0
A «gives vector 1" to Aand B

Dot Product = O(. 6 = 90° and cos 90 = 0)

@

Given AxB = BxA

We know AxB=-BxA

Hence —-BxA=BxA

Or O=BxA+BxA or 2BxA=0
=BxA=0=6=0%or &
'.'R;tO,E;tO

®_

A.B=AxB]| given

|A||B|cosO =|A|B|sind

= C0S0=5sin0 = 0 =45°

(A) -

Let A=i, B=i+]j+k

AB  ()(i+j+k)

Hence cos0=——=
|AIBI 1212 412 412
cose—i—i
VI3 B
(1
0 =cos L il
&
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PYQ : JEE Main

(©)
Given ‘K+§‘:‘K—§‘x2
— =2 = =2
=|A+8] =|A-B[ x4
= 0=3|A]" +3|B|" ~[10|A||B|cos6
= 0-3|A” +3|A° ~[10| A” cos0 =[10| A]* cos 0 = 6|A|"

:cose:§
5

(a)

Say, magnitudes of vectors isr.

OA—r[cos3O |+sm301]—r ﬁl 1]
2 2
ﬁ::r[cos45°(—?)+sin45°]]:r{ Al
- o . ~ 1’.\ 3’§
OB=r|cos60 i—sin60j|(=r| =1——
[ -/ 3i- 2]

~.OA+0B-0C

A5G

1.3 1 A
a2 2 2| 1| 1-+3-42
tan —ﬁ 1 1 tan {x/_+1+\/_}
2 2 2
(d)

Projection of vector A on vector B is given by

(Acos0)B = A[ABlszﬁé
AB B
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From figure,

AO+0OB=AB AO+0OC =AC AO+0D = AD

AO +OE = AE AO+OF = AF AO+0G = AG
A+ OH = AH

Now, adding we get
8K):(,H3+A_C+E+E+N:+A_G+M)
:8(2?+3]—4R):,HB+A_C+E+ATE+N:+A_G+M
~.AB+AC+AD +AE + AF + AG + AH
=16i + 24j—32k

(d)

Using

RZ=A2+A2+2AA,cos0

52 =3% +5% + 2x3x5c0sHorcosd =—0.3

(2A0+3Az).(3A1 - 2A2 ) = 2A, x3A, +(3A, ) (3A, ) cos0—(2A,)(2A, ) cos 0—-3A, x 2A,
=6A% +9A,A, cosH—4A,A, cos0—BA,*

=6A,” —6A,% +5AA, cosO

=6x3° —6x5° +5x3x5(-0.3)=-118.5

(©)

From figure, e :E?+—k
2 2

(@)

Arc length = radius x angle
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10.

11.

So, B ] =[A| a0

B

AD

A=

(a)

If C=ai+bjthen AC=AB
a+b=1 ... (1)
BC=AB

2a—b=1 ... (ii)
Solving equation (i) and (ii) we get

azl,b=E

3 3
.. Magnitude of coplanar vector, ‘6‘: /1+ﬂ =\/§
9 9 9

(@)
Here P+bR=S=R =

)

Here ,ab=0
5.6=(2€+4]—2|2).(i+2]+a|2)=0
5 2x1+4%x2-2xa=0 . .a=5

(2)
Given that
K=(2i+3]—f<)m and E:(i+2j+2f<)m

Component of vector A along vector B=AB
AB  2+6-2 . B

== ° B =—
‘B‘ 12422422 ‘B‘
6

=—=2m
3
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12.

13.

14.

15.

(©)

Direction of particle P,

o s AXB _i-jrk
AE B

Direction of particle Q,

Angle between ¥, and v,
+1

Wi, 3 _, 1

AN

O@E© V3

Hence the angle between the direction of motion of P and Q s cos‘l[

.. value of x=3

(180)
PxQ=0QxP onlyif P=0or Q=0
:>|3><6:0

So, 6=0"or 180 and 0° <6<360 .
-.0=180"

(195)
Given: IE:(i+2]+3I2)N
And, F=[(4i+3j—k)—(?+2j+l§)}=3i+]—2|2
Torque, r=fxﬁ=(3f+]—2|2)x(i+2]+3l2)
ij ok
=3 1 -2|=7i-11j+5k
12 3

Magnitude of torque, H =195

(90)
Given, —

"

Fi-Fi=F+3-F i

P? +Q? +2PQ.cos 0 = P?
=Q+2Pcos6=0
Q

=c0s0=—Z .. a
2P @

tana=m=o®('.’ 2Pcose+Q:0)
Q+2Pcos6

= a=90
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T e G —

1. (A)
Let force be R, |R =R F R =R
Let i >F
Let iR =R+F
Given (i) F1 + F2 =16
(i) Fr =8
(iii) Fris L"to F2 «1" to smaller force
R IR =8
g
|FR =8
R .
ﬁ < moved parallel toitself
0 »h 0 v 5
2. (D)

Component of A along x axis = | A|cos 0,

Now, | A|cos8, is always <|A|

("rcosby <1)
3. (D)
y
S, |SI=S
3097
0y = éoo
’ X
—
X component = S cos 60=10
= Sx 1 =10
2
S=20
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(D)

\2100

0y +60°

y component =25¢0s60(—]) = -12.5]

(B)
Add two smaller forces (10, 20)

l |

min = |10 - 20| max =10 + 20
=10 =10

Now, left forces are 30, 40,
If we add min (10) with 30

l |

min = |10 - 30| max =10 + 30
= 20 = 40

Now max'(=40) and 40 can add

— |

min! = |40 - 40| max'! = 40 +40
=0 = 80

B option is possible

(®)
Direction are along the sides of equilateral Ataken in same order [Head of one coincides tail of
another]

0
60 < Equilateral A
0
60°  60°( 120
i.e
* Vector are along directions of equilateral A hence angle between any two =120°
0 (= 60°)

(-.-angle is measured when they are joined by tails)
Let three vectors be A, B and C. They each make 120° with other

And |Al=1 |Bl=2,|C|=3
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Lets represent them in XY plane. Lets take A along X axis (we can take any)

y
/_\E
B, =2c0s60(i) =—i \ 309 }By:2COS3OJ—\/§j
600 |
C, =3c0s60(i) 607 *
= _
VAL . —33%
o =3 ot Cy =300s30(-)) =2
2 c
From fig
*A =i «only along x axis with magnitude =1
*§=§x + gy
B=—i++/3]
*C=Cy+Cy
G- 3 3y
2 2
:>A+B+C—|(1 1—-) (o +3- */_]
%f_/ 2
Let R _—3|—£]
2 2
2 2
IR | \/[__:j +[£j
2 2
9 3
= |—4+—
4 4
IRI=V3
(A)
In Q.6 1% vector is A =i Resultant. Vector R = ;I—%j
Hence for angle between Rand A
We can use
0s0 = Bé
IRIIA]

(‘23?—@]].(?)
2

BRI
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-3/2 -3

9 3 23
phs
i B
2,5 2
= 6=150° or 210°
Answer should be 150° but its not given in question. Hence we’ll consider 210°

Ccos0 =

(A)
As body can move only along y-axis
— displacement S=10]j

\!
(moves by 10m)
F= —2f+15]+6I2

Work Done (w)=F .S
= (—2i +15]+6Kk).(10])
=150 joule

(A)

— A — ~ A

A=i+j, B=i-
We want |c|=3andctobe L' to A andB
LetOP=AxB

P=(+)x(-)

A A

=i(0-0)—j(0 — 0) + k(-1-1)

P=—2k

So, Pis L"to AandB from definition of cross product

¢ =3(P)

We want is magnitude to be 3 and direction L"to A and B that’s why 3 times () <—magnitude =1
direction L"to Aand B

c=3 = — =3k

(-2)°
If we perform Bx A then we’ll get C=+3Kk
AxB =—kxi

A

= -]
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10. (D)

up(yaxis)j
Vertically
up 30°
| East
l "M
+k or® (x axis)
—k or ®
A vertically —j south
down
11.  (B)
North (j)
South (—])
Initial Velocity u=>5i
Final velocity v =5j
= AV=Vf —Vj=v-U=5j-5i
gz Av_5i-51 (-
t 10 2
- -1: 1a
a=—i+=]
2 2
NP (—_1]2 +(1f _o1
2 2 4 2
la| 1
J2
- -1 1a
a=—Ii+=]
2 2
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N ()

45° =9 )
W E(i)
S
-ve x and +vey, a lies along
= Boption North west

When magnitude of x component and y component are equal then 6 = 45° always.

- from fig tan 0 = ycomponent _ =1
X componet

— 0 =45°

2. (A
~10
B3 F, =10

10=F,
Fs =10

El + E + % + FZ + E =0

Note

When force of equal magnitude using in same plane acts at a point such that angle between any two

adjacent is equal. Then these form regular closed polygon.
As polygon is closed. Hence F=0 net

13. (D)

B(4,4,12)

/.

(lOO)att =0

Direction of motion is Ato B ie = AB

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

14.

AB = (4-1)i +(4—0)j+(12-0)k
=3i + 4] +12k
=3i+4j+12k
S AB< A—B _ 3i+4j+12k :@:13
|AB| x/32 +42 1122

B 3?+4]+12I2

13
Velocity =| v| and direction AB
=65
_5 (3i +4j+12K)

13

v =15i +20j+ 60k
Displacement S = velocity (v)x time
S=2(15i + 20j + 60K)
S=230i +40j+60k
Displacement wrt to point A
Hence position vector = OA+S
(i+0j-+0k)+(30i +40j+120Kk

= AB

=31i +40j+120k

Position = OC = 31i +40j+120k

(A)
\A AB B
2CA BC

C
AB+BC=AC from and low AB
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15.

— AB+BC+2CA =AC+2CA

—_— —
AC CA

- AC=—-CA

—CA

©) B

Let |R =3P, |Fy |= 2P

Let lR=R+F,

=|Fr =R

|RR |= \/Ff +FZ +2RF, cosO
R = \/(3P)2 +(2P)% +2(3P)(2P) cos 0

R =3P2 1+ 4P2 112P2 cos0
Squaring both sides

R? =13P2 +12P% cos0

Now if | F |'= 2(3P) = 6P

—|Fg f=2(R)=2R

| F2 | =2P remains same

|§|1=\/Fl'2 +F2 +2FF, cosO

2R =(6P)2 + (2P)2 + 2(6P)(2P) cos 6
Squaring both sides

4R? = 36P2 + 4P? + 24P% cos 0

— 4R?2 = 40P2 + 24P? cos 0
From equation

4[13P? +12P? cos 0] = 4(10P? + 6P cos 0)

6P2 cos0 = —3P2

:>(:056:—1
2

or 0=120° or 240°
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16. (D)

200> 150° P.P

R,R

Resolve P,Qand R along X and Y axis
And P +Q+R =0 <. they are in equilibrium
Solve to get relation between P, Q and R

Alternate method — Lami’s theorem
Valid only when 3 vectors add to give resultant =0

Given
F
o
B R
Y
R
If R +F,+F;=0 then from lami’s theorem
Q
150°
P
ol ||
120 90°
R
From lami’s theorem
P Q R
sin120 sin90 sin150
= P=Ksinl120 = KT\E

= Q=Ksin90 = k P:Q:R=+3:2:1

=R= KsinlSOzg
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17.

18.

19.

20.

21.

(D)

Let R=u+v and Ris L' tou

e Iﬂiﬂ'/a

\N

b o

V/2

sino=——
V

N |-

o =30°
= 0=180—a =150°

®
lt R=P+Q

= Rmin 94 P-Q]
It will be O (zero)
IfP=Q

(B)

|IRI=6,F, =8 let iR =R+F,
IR-RKRKR+R

| 2|<Fg <14

2<Fr <14

Ans. (B)

©
6=2-8|KR[I<(2+8)=10
4 doesn’t lie between 6 and 10

(A)
A=i+2j+2k
§:2f+]+2f<
Projection of B onA = B|cos6A
~ AB
=B| =——=
|AllB]
l:(l+2j+2k)(2l+j+2k)} A
\/12+22+2 |A|

_(2+2+4j (i + 2]+ 2K)

Vo V12422 122

~ S+ 2j+2k)
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S G

1.  (AD)
A=3i+4},B=i+]
6 = angle between Aand B
Component of A along B =| A|cos0B

:|K|cosel§>:|ﬁ|cose%

| A|cos® (i+))
12 412

|K|cose(lﬂ)

VA

X \ valuein direction L" toB

8
0 /
| A|cos

T

value indirection to B

We can apply A law in out figure
— A=AalongB+A 1" toB
Learn always valid

As Aalong B =| A|cos 6B

|A| E"Ei B
|AlIB] |B]

_(AB)(B)
B

_ (Bi+4)).3(1+))(1+])
2
[xllz +12}

- 3+4)r ~ T, ~
AalongB:( 2 )|+J:§(I+J)

_ Y
ASA_AanngB+AJ- toB

A

Aﬂ toB = Along B
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=(3i+4])—£(i+])

_6i+8]-71-7]
B 2
— i+
1"toB 2

Lets convert the above expression in given options form.
Clearly two options are possible B and D

~ ~

B is incorrect as for B direction is %

* And direction of A L' toB is ——3

* For D option we have to check as direction matches

(D) A L' to B=|A|sin e[DJ

N7
|Al=y32+4% =5

_|AxB] [|AxBIHA| B]sino]
|AllB]
= AxB=3(ixi)+3(i ) +4(x1)+4(ix])
0 k k& 0
AxB=3k—4k=—k
—|AxBl=1
. |z\x§| 1
=>siNf=——=—+
|AlIB] 5V2
D opti |K|s'ne(]_i)
— b option = |
P N7
O
s
U P —
Doption= ——=A_1rtoB
RN
Ans—-A, D
(A B, C)

A=2i+]j+k B=i+j+k then unit vector.
Q) First check which options are not unit vector and eliminate them
In out case all are unit vector (ii) solve options

A Iy

(A)L'to A is 1K

NA

= A.ﬂ must be =0
2
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(2?+]+|2).[‘j/+§k}: (0?/151) -0

= Ais correct

(B) Parallel to Ais 2 1+K
J6

Apply condition for which are ||

o AX_AY Az

" Bx By Bz

In our case Ax=2 _ Ty _ A=l =6
5 -2 .t gt
SN 6

Condition satisfies = B is correct

(©) 1" toBis 3K

J2
=B -i+k must be =0
| V2
» o2 ooy | —j+k | 0-1+1
i+ j+k). = =0
i+ ﬁJz} 2
= C option is correct

(D) In correct
*.» condition doesn’t satisfy

{&fﬁfﬁ}

By By B,
Ans: A B, C
(B, D)

If (V1+V2)is 1" to (V] —V,)
Dot product is zero - 0 = 90°
:>[\71+\72][Vl—72] =0

VIV = VLV, +V V1=V, V, =0
=i -V, P=0
=V P V2 [P or [V H Vs |

(A)  Not necessary

(B) Derived

(C)  Not possible
(D)  yes they can have any angle between them

(A, D)
A and Blie in one plane «let it be xy plane

C lies in different plane «— cant be XY
Let it be XZ plane

Hence A+B+C will be a vector which can lie only in
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XYZ (3dplane) If X

component
gets cancelled

(A) can’t be zero
(D) XYZ or YZ is different from XY and XZ

(A C)
Dot or cross product is performed between 2 vectors

(A)  u.(vxw)

G.[cross product hence itube avector]
(B) (uv).w

scalar .w not possible
C)  (uv)w

scalar (W) possible no dot or cross product

(D) ax(\?.\Tv)
u. x (scalar)
Not possible
(B.C)

Given | A.B|=(28) = | A||B| cos6)
|AxB|=8v3 = A| B|sin0®

AxB sin®
jlﬁé”jm]\]\:jcose‘ =+3
tanezi\ﬁ
= 0=60" or 120°

(A,C,D)
(B) Incorrect as on changing orientation of axis, the given vector will make different angle wrt
new axis hence component will change.

(A,B,D)

Let A=Ayi+Ay] :>|K|=Q/A§+A§
B=Byi+B,j=|Bl=,/B2 +B3
X y X y
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ﬁ:z\+§:(Ax+By)f+(Ay+By)]
[ — —_—

(A) Rx =Ax +Bx

(B) Ry =Ax +By <A +|B]

Equal to when Ay = By =0

(C) Proved from B
(D) Prove from B

9. (B, C, D)
|AxB||A||B|sin®
And sin 6 <lalways
— X (a)|AxB|=|A| B|sin0<A| B|
(b) for sin 6=1
(c) forsinf<1
(d) for sin6=0

S NGO

1. (1) > A, (I)> A, (Il)>D, (IV)>C
A=4i+4],B=4i-4]
Column A
(i) |A+BH4i+4j+4i—4j|H8i| =8
(ii) | A= B 4i +4]— (4i —4)) |4 8]|=8
(i) AB=(4i+4]).(4i—-4))=16-16=0
(iv) | AxBl=|(4i +4]) x (4i —4])

=161 x1—161x j+16])xi+16]x |
= |32K|
=32

Ans. | 5>A Il >A, Il >D, IV —>C

2. (> D, (I)>A, (I)>C, (IV)>C
|A|=1|B|=2,0between A and B =90°
Column A
() A.B=0 [-0=90=>cos90=0]A
(i) |AxBHA|B|sin90

:él) ) (1)

(i) |A+Bl=yA2?+B?+2ABCosO
=12 +22 1 21)(2)(0)
_

(iv) |A-Bl= VA2 +B2_2ABcos90
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=12 +22 -0
W

Ans. | ->D, I1-5A IIl->C, IV> C

EXERCISE - 4

Dot and cross product can occur between 2 vectors only
* Scalar can’t be added to vector using above two points
Ans —C, D, F, H (only)

F=q(VxB)
V=-i|_ ~ .. .
A . VxB=-ixj=-k
B=]
V=ijl— ~ + »
(B) . J VxB=jxj=0 no direction
B=j
V=—jl- ~ . . .
© A . VxB=—jxk=—i
B=k
A=5i+4j-6k
B=-2i+2j+3k
C=4i+3j+2k
a)§=z\—§+6
R =11i +5)+ -7k
b) cosezzRZ _

IRT 112 452 4 (7)2
They have asked angle wrt +z hence value with sign is substituted.

— 0, =cos " {_—7}

V195

magnitude of A along B=| A |cos @

0)
—|A|cos0=[A g

hNE]
B (51 +4]-6Kk).(=2i +2j+3k)
B J2)2+ (@)% +(3)2
_ -10+8-18 20

T W W

_A.B_
Bl

A=3i+5] B=2i+4]
(a) AxB=(3i+5])x(2i+4])
= 6ixi+12ix j+10jxi+20]x]
0 0
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12k —10k =2k

(b)  A.B=(3i+5)).(2i +4j)

=6+20=26
()  (A+B).B =(5i+9)).(2i +4])
= 10 +36 = 46
(d)  magnitude of A along B=|A|cos0
A g.é; :K;Ez 26 26
|AIIBl Bl 2,42 20
_2a13_13
RN
A=3i+3j-2k
B=-i—4j+2k
6=2?+2]+R
(a) A.(BxC)

i ] k
BxC=|-1 -4 2
1

=i(-4-4)—j(-1—-4) + k(-2 +8)
BxC =-8i+5]+6k
— ABxC = (3i +3]—2K).(-8i + 5]+ 6Kk)
=—24+15-12
=-21
(b) A.(B+C) = (3i +3j—2k).(i — 2] +3K)
=3-6-6=9
(c) ax(b+c)
= (31 +3]—2K) x (i — 2]+ 3Kk)

ik
=3 3 -2
1 -2 3

=i(9-4)—j(9+2) +k(-6-3)
=5i —-11j—9k

Let B=Byi+Byj+B,k

Given |B|=8

Given A lies along X axis = A=A,

Also A+B=C it lies along y axis and |C|= 2| A|
Let C=Cy]

Hence |C|=Cy = 2| Al=2A,
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i.e Cy=2A,
K+§:(AX +Bx)i+ By]+ BZR
C=C

vl =2A,] (- Cy =2Ay)

= 2Ax]=(Ay +By)i+Byj+B,k on comparing

A, +By =0 («fromi)

=A,=-B, ... (2)
*2A¢ =By ... (3) (from j)
*0=B, ... (4) (from k)

As | Bl= (B +BS +BS

8= /(-AX)2 + (2A%) + (0)2

8= \5A2 =A, 6
8

J5

= Ay =

N())

W (i) E(i)

S(-J)
OA =120km North =120j
OB =100 km due east =100i
BA=?
A

.

. BA

@)
B

Using Alaw OB+BA =0A
— BA=0A-0OB
=120j—100i
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10.

11.

A-B=2C (D)
A+B=4C (2)
*equation (1) and (2)
A-B+A+B=2C+4C
2A=6C=A=3C

ie A=3(3i—4j)=9i+12]
A+B-—(A-B)=4C-2C
—2B=2C
:>§=6=3?+4]

|Al=|B|=10
y

B

60°% A
7300 X

a = A, =10c0s30i =5/3i

Ay :10c0560]:5j

= B, =10c0s60i = 5i

By =10c0s30] =53]
:K+§:5(\/§+1)f+5(1+\/§)]

= 5(\/§+1)(f+])

|V|=50m/s
Direction of velocity is along AB
—V=|V|AB
AB=7i+24]=| AB|=+7% +(24)% =25
S wq (71424))
V=15 124D
25

=14i + 48]

|Al=A,|Bl=B and letA>B
=A-B=17 ....(1) given opposite direction
If AisL" to B and R=A+B then |R|=25

IR = VA2 +B2 + 2ABc0s 90
25=\AZ +B% = A? +B? =(25)%2 =625
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12.

13.

Solve (1) and (2)

(A)  No — eg current

(B) (i) No —for two vectors resultant to be zero they should be equal in magnitude and opposite

in direction

(i) yes —3 vectors can add to zero. They need not have same magnitude

A=3i
B=-2i'A+B+C=0
C=-i
(C)  To solve such question assume some magnitude of vectors.
let|Al=3|Bl|=4
As R=A+B
=19 A-B|{RI<A+B=7
So |R| canbe 1<|A|and | B|
(D) c=a+b
— Ja-b| <cl a+b
0 )
when 6=180° 0=0"
between A and B
Soif |C|5A|+|B|= Ais| to B (collinear)
(E) |aj#0and|b}£0
Given |a+bl=a—b]|

\/azb2 +2abcos0 = \/a2 +b? —2abcos

— a2 +b2+2abcos0 =a’ +b? —2abcos o
= 4abcos0=0
=>c0s0=0as a=0andb=0

= 0=90°
(F)  Time t doesn’t have direction
(G)  axb = ab
Vector Scalar
Not possible
(H)  No — Asthey only denote direction

|A|=2,|Bl=3,0=60"between AandB
(@  A.B=|A| B]|cos(®=60°)

1
=20
=3

(b) |AxB|HA|B|sin®

B3

-

33
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14.

(2.00)
Given: ‘K+§‘ = ﬁ‘ﬂ—g‘

af+ac05cotf+asinoat]‘ :ﬁ‘af—acoswtf—asincot]‘
:‘(1+ cos wt)i +sin ot j‘ :ﬁ‘(l—coswt)f—sin cot]‘
J2+2cosw =\/§J2—Zcoscot

~.1+cosot =3(1-cosot)

=4cosot=2 .'.cosa)tzlor,oot:E

Exr _I ..t =2.00seconds
6 3

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

