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1 (d)

We have,

@ = 3,|b| =5and |¢] =7

Let 0 be the angle between ad and b
Now,@+b+¢&=0

= [c]? =|d + B|

= 2% = |d|? + |B|2 +2d-b

= |é2 = |al? + || = 2ldl||cos 6
=>49=9+25+2%x3 X 5cos@

= 15=30cos8 = cosf =1/2=>0 =mn/3

V3
=2x3x4x7=12\/§

3 (a)

Given that, OA = 2i+i—k,T=
AB = 0B — 0A
=B-2i+(=2-Dj+@+ Dk
=1i-3j+2k

|AB| = /12 + (—=3)% + 22
=V1+9+4=114
BC=0C - OB
=(1-3)i+@+2)j+(-3-Dk
= —2i+ 6§ — 4k

IBC| = /(=2)2 + 62 + (—4)?
=V4+36+16 =56

CA =0A-0C

{
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=Q2-Di+(1-49j+(-1+3)k
=1-3j+2k

[CA| = V12 + (=3)2 + (2)2
=V1i+9+4=+14

It is clear that two sides of a triangle are equal.
=~ Points 4, B, C from an isosceles triangle.

4 (b)

The component of d@ along bis given by

a-b| 18
|B|2 25
5

(3] + 4k)

(a)
It is given that ¢ and d are collinear vectors
= & = A d for some scalar A
= (x —2)d+b = A{(2x + 1)d - b}
S>{x—2-22x+ 1)+ A +1Db=0
>A+1=0andx—-2-12x+1) =0 [~a, b are non-collinear]|
>A=-1landx = §
6 (a)
Equation of plane is ¥+ i = d,
where d is the perpendicular distance of the plane from origin
= Required plane is (ax + By +yz) =p
7 (0
In AA BC, AB + BC + AC
— AC=3a+b
AD is parallel to BC and AD= 2 BC

E D

~ AD =2b

In AACD, AC + CD = AD

= CD=2b—(a+b)=b-4a
Now, CE = CD + DE = b — 23
9 (d)

LetR, = 2i + 4j — 5k

andfiz =i+2i+31{




» R (alongAC) = R, + R, = 3i + 6j — 2k
3 (unit vect le AC) R 3i+6j—2k
. d (unit vector angle =
§ IRl V9+36+4
1,
== (3i+6j - 2k)

11 (b)
Since @, b, ¢ are non-coplanar vectors. Therefore, d, b, are linearly independent vectors
wxG+yb+z2E=0=2x=y=2z=0
12 (a)
Suppose point i + 2j + 3k divides the join of points —2i + 3j + 5k and 7 — k in the ratio A : 1.
Then,
M78— k) + (—2i+ 3 + 5k)

A+1
S @A+DI+20+1D)j+ 3@+ Dk = (74— 2)i+ 3]+ (-1 + 5)k
>A4+1=71-2,21+1)=3and3(1+1)=—-21+5

i+2j+3k=

> A==
2

Hence, required ratio is 1 : 2
13 (d)

Clearly,
Gd—b+b—C+C—-d=0
~d—bb—C¢—dare coplanar
=(@-b){(b-&)x@-a}=0

314 (d)

Two given lines intersect, if

71+ 10j + 13k + s(2i + 3j + 4k)

=3i+ 5]+ 7k + t(i+ 2j + 3k)

= (7 +2s)i+ (10 + 35)j + (13 + 4s)k
=@B+i+G+2))+ (7 +30k
=74+2s=34+t

= 2s—t=—-4 ..(i)

10+3s=5+2t

= 3s — 2t = =5 ...(ii)

and 13 +4s =7+ 3t

= 45 — 3t = —6 ...(iii)

On solving Egs. (i) and (iii), we get
s=-=-3,t=-2




~ Required line is
71+ 10§ + 13k + (=3)[21 + 3j + 4K]
= 1+] + kis the required line.
16 (c)
Given that,a = i+iandf) =2i—k
Let ¥ = xi + yj + zk, then
ixa=bxa = (f-b)xa=0
Now, £ —b = (xi + yj + zk) — (21 — k)
=(x-2i+y+(z+ Dk
i j k .
-2 y z+1|=0
1 1 0
> —(+Di+GE+Dj+x-2-y)k=0
On equating the coefficient of i, § and k, we get
z=—1x—-y=2 ..(0)
Now,Fxb=axb = (f—3)xb=0
Andf—a=(x—Di+ (y - Dj+zk

.| i k|
~(F-aAxb=[x-1 y—1 3z|=0

2 0 -1

=>(—y+Di—j(—x+1-22)+ (-2y+2)k=0
>y=1Lx+2z=1 ..(i)
From Egs. (i) and (ii), we get
x=3,y=1z3=-1
~F=3i+j—k
17 (a)
Given, A x (B x C) = B x (C x A) ....(0)
Also, [Kﬁ 6] * Oie.K, ﬁ, C are not coplanar.
~From Eq. (i)
(B-¢)— (K-B)E = (B-A)C— (B- )&
— (B-OA+(A-OB—[(A-B)+(B-0)|¢=0
= B-C=A-C=A-B=0

A (F—b)xd=|x

[ [ABC] = 0]

Now, consider

Ax (Bx €)= (A OB - (& -B)C

=0-B-0-C=0

319 (a)

R 1 0 -1

[abé]=|x 1 1—x

y x 1l+x-—y

Applying C; = C3 + C;




1 0 0
=lx 1 1 |=1[1+x—-x]=1
y x 1+x

Hence, [z_i b E] does not depend upon neither x nor y.
20 (b)

The required vector is given by

ABxAC  dxb+bxé+éxa

|ABx AC| |dxb+bxc+éxa

=
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1 (d)
(A-b)-(b+¢)x(é+a)
=(@-b) [bxé+bxa+exc+exa|
=a-(bx¢&)+a-(bxa)+a-(€xa)—b-(bx&)—b-(bxa)—b-(éxa)
=a-(bx¢)—a-(bx¢)
=[abé]-[abé]=0

> (b) g
. @, b and € are coplanar vectors, so 2@ — b 2b — ¢ and 2¢ — & are also coplanar. Thus
[2a-b2b —¢ 2¢6-3]=0
3 (b)
Clearly, angle between & and b =§
= 3 - b=0
#|a+ b =a?+b2+23- b
=14+1+0=2
= |a+ b|=v2
5 (d)

S 1.
Given, (@ xb) x ¢ = _Z|b“6l5

- - 1 -
= @ @b (¢-b)a =, [b|la
On comparing both sides, we get
(&-ab=0
|¢|a] cos® = 0
= 0= T

2
6 (c)
. i
Now, (i+j+k)x (@+§) =1
1
=i(-1) +j(1) + k(0) = —i +]j




and |[(i+j+k)x @+§)| =VIZ+ 12 =42
Vector perpendicular to both of the vectors i+ j + kand i+
_(+i+ k) x i+
B |(i+i+i<)><(i D
_i+i —

=7 \/—( i)

=c(i—7j),cisascalar.

7 (b)

It is given that (d+5)||Eand (@+ad)||b
2(@+b)xé=0and (E+d) xb=0
S>dxé+bxé=0andéxb+dxb=0

>dxb=bxé=¢éxd
Hence, @, b, ¢ form the sides of a triangle
8 (a)
-+ Displacement, AB = 3 — 2)i+ (1 + 1)j + (2 - Dk
=i+2j+k
and force, F = M
V6
=({1+2j+k)
~Workdone=F-AB= (1+2j+k)-(i+2j+k)=6
9 (©
leta = li + mj + nk makes an anglegwith Z-axis

Also, 2 +m? +n?=1

Heren=cosz:— I?4+m?=-
) 4 v—,
=li+mj+

~

+i1+)=(

L3
\/'_
+

Di(m + 1)j + %

I 1
=>|5+i+j|=j(l+1)2+(m+1)2+(—2

1
=>1=lz+m2+2+21+2m+§

= [+ m = -1 (From Eq. (i)
= ’+m?+2lm=1

1
( l=m= > is not satisfied the given equition)




Given, |3 x b|? + |3 - b|? = 144
> ,2
= |3|%+|b| (sin?6 + cos?0) = 144

= 16[b|" = 144
= |b| =3
11 (c)
Since, m a is a unit vector, if and only, if
lmal=1=>|ml|la]=1 =>m|al=1

1
>m=—

|a]
12 (b)
Resultant force F is given by
F=(20-5]+6k)—(-i+2j—k)=1-3j+5k
Let d be the displacement vector. Then,
d = AB
>d=(6i+j—3k)—(4i—3]—2k)=20+4) -k
=~ W = Work done
SW=F-d
>W=(>{0-37+5k)- (21 +4/—k)
=>W =2-12—-5 = —15 units
13 (d)
Since, P, Q, R are collinear. Therefore,
ﬁQ =m Qfé for same scalar m
= -2j= m[(a - 1Di+ (5 +1)j+c IAc] for some non-zero scalar m
=2(@a—-1m=0,(b+1)m=-2,cm=0
>a=1c=0b€ER
14 (b)
The direction cosines of a vector making equal angles with the coordinate axes are — NeL \/1_ \;_

Therefore, the unit vector along the vector making equal angles with the coordinate axes is

1 +1 1E
= —14+—= e

NERRNE U
= Projection of d on b=
(41— 3 + 2k) (1“+
= (41— =T

! V3

15 (a)
[213)—5k]
=-30[ijk]




=-30 (~[1jk]=1)

We have,

17 (d)
Resultant force F = (21 —5)+ 6i() + (—i +2j— i()
=i-3j+5k
and displacement, d= (6i +]— 3i() - (4i -3)— Zi()
=2i+4j-k
~work done W = F-d
= (i 3j+5Kk) - (21 + 4~ k)
=—15
= 15 units [neglecting - ve sign]
18 (a)
The resultant force is given by
_ 6(1—2]+2k)+7(21—3]—6k) 17 =\ V.
Vit+4+4 VA +9+36

Qf" is parallel to AB and DC.
~ AB+DC = QP + QP = 2QP
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1 (a)

Taking A as the origin, let the position vectors of B and C be band ¢ respectively
oL (& .\ (b+¢

~ BE + AF = <§—b>+< >

2 (@)

Since, 3, b, ¢ are mutually perpendicular unit vectors.

= |a] = |b| =& =1

anda-b=b-¢=¢-3a=0

Now,|[a+b+¢ =(d+b+¢)-(da+b+¢

=@+ [b| +1é2+2(@ b+ b-é+c-a
=1+1+1+0=3 [fromEq. ()]

> |@+b+¢ =3

3 (c)

Any vector lying in the plane of d and b is of the from xd + yE

It is given that ¢ is parallel to the plane of @ and b
= &= A(xd + yb) for some scalar 1
= di+j+ (2d — Dk = Ax(1 - 2j + 3k) + y(3t + 3f — k)}
= di+j+ (2d — Dk = 2{(x + 3y)i + (=2x + 3y)j + Bx — y)k}
2> Ax+3y)=d,A(—2x+3y)=1and A(3x —y) = (2d — 1)
[ L7, k are non — coplanar]
Solving A(x + 3y) = d and 3x —y = 2d — 1, we get
7d-3 d+1

x= 101 andy - 104

Substituting these values in A(x + 3y) = d, we get 11d = —1
ALTER clearly, é is perpendicular to @ X b
#é-(@xb)=0
. d 1 2d-1
= [éab]=0=>|1 -2 3 |=0=>1ld=-1
3 3 -1
4 (0




=

—_ - . 3 - :
P, q,r are reciprocal vectors a, b, € respectively.

“p-d=1p-b=0,p- ¢ etc.
(l§+mB+nE)-(lﬁ+mﬁ+nF) =12+ m? + n?
5 (b)

Given expression =2(1+ 1+ 1) — 22(5-_13)
=6-2%(a-b) ..0)

But(@+b+¢) 20

(1+1+1)+225-Bzo

23>-2¥a-b  ..(i

From relations (i) and (ii), we get

Given expression< 6+ 3 =9

6 (a)

Let OA =i+ 2j + 3kand OB = 3i + 4j + 5k

~ AB =2i+2j+2k

. work don, W = F - AB

= (21-3) + 2k) - (21 + 2j + 2k)
=4-6+4=2

7 (d)

AC = (ai—3j+k) - (2i—j+k) = (a - 2i—2j
andﬁf:(ai—3f+i{)—(f—3i—5i{)=(a—l)i+6i{
Since, the AABC is right angled at C, then
AC-BC=0

= {(a—2)i-2j} -{(a—Di+6k}=0
=(a—2)(a—-1)=0=a=1and2

8 (a)

We have,

(Gxb)x&=dx(bx?)

& —éx(@xb)=dx(bx?)

& —{(¢-b)d—(¢-d)b}=(@-&)b—(d-b)
& (@-b)é—(¢:-b)a=0

& (b-d)é—(b-&i=0

obx(@xd) =0

9 (b)

Clearly,

(G+b) x {¢— (@+b)}
=(@+b)xé—(d+b)x(d+b)=(@+b)x¢
10 (a)

PQ = (2i—j+3k) - (i—j+2k)




=i+k
and F = 31 + 2j — 4k
~ Moment = |W X ﬁ|
ij k
=11 0 1
3 2 -4
=-21+7)+ 2k
~Magnitude of moment= 4 + 49 + 4 = /57
11 (b)
Since, |3+ f)| =3
= |32+ |bj2+23-b=3
1

= 5-%:5.....(1)

= [1d] = |b| = 1, given]

» (38— 4b)- (28 +5b) = 6+ 73 b — 20
7

=6+5-20

[from Eq. ()]

0

N .o b, ¢
a-¢ =0andd-b=0 ’
2 are non — collinear vectors

= cosf = %, where 6 is the angle between @ and ¢

=60 =mn/3

14 (b)

The given line is parallel to the vector i = i — j + 2k. The required plane passing
through the point (2,3, 1)ie, 2i + 3j + k and is perpendicular to the vector
n=1i-j+2k

=~ Its equation is

[(F—(21+3j+k)]-(i—-j+2k)=0

=r-(i-j+2k)=1

15 (o)

(A-b)-(bxé-bxa+éxa)

=a-(bx¢&)—bx(éxa)

=[abé-[péd] =0




16 (a)

We have,

i, + 7,12 = |AL] + |Ay] + 27, - A,y

= |y + A% = |A1 |2 + |A3]% + 2|74 ] + |Az| cos 6

6
= |, + Ay =14+1+2cosf :4c0525

6 1 _ R
cosz=5|n1 + 7,

17 (d)
LetR; = 2i + 4j — 5k

~ R (along A_(f) = ﬁl + ﬁz
=31+ 6) — 2k

- a (unit vector along AC) =
_3i+6j -2k

 V9+36+4

1 . .
= (3i+6) - 2K)

18 (a)

Let P(60i + Bi), Q(40i - 8f)and R(al — 52j) be the collinear points. Then PQ = 1QR
for some scalar A

= (—201— 11j) = A[(a — 40)i — 44j]

= A(a —40) = —20,—441 = —-11

1
= Ala—40) = -20,1= I

ca—40=-20%x4=a=—40

19 (a)

We have,

G+ b+ c=adandb+¢+d=pd

=>d+ b+ +d=(a+1Ddandd+ b+ ¢+d=(B+1Dd
> (a+1Dd=(B+1d

Ifa # —1, then




a(f+1)
S-S
a+1
= d,b, ¢ are coplanar
It is a contradiction to the given condition
ca=-12d+ b+ ¢=0
20 (c)
. i+j . s 2
Let the unit vector W is perpendicular to i — j, then we get
(+0)(-) _1-1_,
V2 V2

LS
s

is the unit vector




ANSWER-KEY

5

6

B

A

15

16

C

A




DPP

SESSION: 2025-26 DAILY PRACTICE PROBLEMS

CLASS : Xllth
SATE. SOLUTIONS

: TopiC :-VECTOR ALGEBRA

(¢

j=n

5}

<

D .~
(o)
(-

o o
A

T >
, b, C are coplanar

Ve Tl 11 é =
TR
i
T T 11
[l el
S Tl
U
Q

S)
U

Hence, [&EE] =
2 (b)
m_ (i+k)-({+j+ak)
37 VViti+ &

1+a

V2V2 + a?
(1 + a)?
o=

4 2(2+a?
=2+a?=2(1+a%*+2a)
>a’+4a=0
>a=0—-4
3 (b)
Let the required vector be d = xi + yj + zk
It makes equal angles with the unit vectors

b=3(i—2j+2k),é = (—4i—3k) andd = j

Cos

1
- =
2
1

1
5 (
b=d-¢=ad-d [ b, d are unit Vectors]

1
=>§(x—2y+22)=§(—4x—3z)=y

>x—2y+2z=3yand—4x—-5y—3z=0
=>x—5y+2z=0and4x +5y+3z=0
> =2 =2=1(a)

5 1 5 %%
= x = =54,y = A,z = 5] for some scalar 4
= d = A(—51 +J + 5k)
Clearly, option (b) is true for A = 1
4 (d)

{
.
.

H

;

SUBJECT : MATHS
DPP NO. :4




N ik
axb=|2 2 1
1 -2 2
=1(4+2)—j4—-1) +k(-4-2)
= 61 — 3] — 6k
= |[axb|=v36+9+36=v81=9

~ Required vectors are

— 2

axb

|3 x b

(a) Let p = xi + yj + zk where at least one of x, y, z is non-zero. Let
a=ai+a+ask
= byi+ b0 + b3k

¢=cii+cl+ck

=~ By given conditions

ax+ay+azz=0

bix +byy+ b3z =0

C1x+cy+c3z=0
a; a; 4as

= |b1 b2 Db3|=0
€1 63 C3

= [abé]=

-7 =

= a, b, care coplanar.
(b) Vectors are coplanar, if
1 3 0
2 0 11=0
0 1 1
ie,—7=0
Which is not possible.
(c)ax(bxé)=(a-é)b—(a-b)c
= ﬁ’x(i)xE)iscoplanarwithEandE.
(d) |3l = |b| = 1

= > 2 = > = =
~|a+b| =(@+b)-(@+b)

> ,2 -

=|d|>+|b| +23a-b
=1+1=2-1-1cosg=3

-

= |5+B|=\/§>1
7 (d)




Here,a, =31+ 6j, a,=—-2i+7k
b, = —4i+3j+2k and b, = —4i+j +k
Now, a, —a; =1— 6j + 7k
and
L. i j k
by X by=|-4 3 2
-4 1 1

=|le52|:vm=9
Now,
(@, —a;) (by x by) = (1— 6§ + 7k) - (i — 4] + 8k)
=1+24+56=281
. Shortest distance,
(52—51)'(B1X Bz)

b, x by

=1-4j+8k

d=

_81_9 it
=35 = uni

8 (b)

We know that a vector perpendicular to the plane containing the points AB,Cis given by AxB+
BxC+CxA

Given,K=i—f+2i(,§= 2i+0i—i{

and € = 0i+2j+k

Now,

AxB= =1+5j+2k

= 2i—2j + 4k

X

Thus,

AxB+BxC+CxA

= (i+5) + 2k) + (21 — 2j + 4k) + (51 +] — 2k)
=81 + 4j + 4k

9 (c)

Given,

(5xB){§xB):

= (|d][b|sin6)? =
1

= sin?0 = —
4




Tt
= 0= 3

10 (b)

Given that, |a] = 3,|b| = 4 and & + Ab is perpendicular to @ — Ab.
»(a+Ab)-(A-2b)=0

-

>3-a—a-bA+Ab-a—2%b-b=0
- —)2

= [a]? —A%|b| =0

|a]

> ,2

|b|

11 (a)

E-XxE+Y)

= A=

= 21+4+p=0

= 21+ p = —4...(ii)

On solving Egs. (i) and (ii), we get
A=3,u=2

15 (b)

The projection X X y on Z is given by

GxNZ_Leoa i % 3] o
121 121 18l3 —4 —12

16 (c)

We have,

&x{&x{&x(&xﬁ)}}

=dx{dx{(da-b)a—(d-ab)}=ax{0-a(axb)

= —|d|*{d@x (@xb)} = —|al*{(d@-b)d — (a@- d)b}

= —lal*{o - |al*p} = |al*b

19 (c)

For an abtuse angle

(Cxi - 6] + Si() . (xi +2j+ Zcxi() <0

= x?—12+6cx <0

= cx?+6cx—12<0
5 (60)2 —4¢(—12) <0 [+ f(x) <0 = D < 0]




_ (21+2)—k)-(61-3j+2k)
V22 +22 + (—1)2,/6% + (—3)? + 22

B 12-6-2 4

VAtra+1V36+9+4 21
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1 (b)

Given vectors 2i + 3j — 4k and ai + bj + ck will be perpendicular, if
(2t +3j—4k).(al+bj+ck)=0=>2a+3b—c=0

Clearly, a = 4,b = 4, c = 5 satisfy the above equation

2 (a)

We have o = x(a x i)) + y(_l)) X €) +z(€ x @)

Taking dot product with @, b, ¢ respectively, we get

d-da=y[dbé = y=8(@d-3)
‘b=z((Exa)b)

= &’-B:Z[E’BE] :Z=8(6(’-_l3)

“x+y+z=80-@+b+0
3 (d)
Leté=3i+j—5kandd = ai + bj — 15k
iy k|
For collinears,c xd=1(3 1 —5|[=0
a b -15
= (=154 5b) —j(—45+5a) + k(3b —a) = 0
= —15+4+5b =0, —45+5a =0, 3b—a=0
= b=3,a=9
4 (d)
|a — b|2 = ||2 + |b|? — 2|4|[b| cos ©
=124+122-1-1-cos60° [+ |d] = |b| = 1]
1
=2-2->=1
5 (9
Letd =1i—2j— 3k, b=2i+0j+0k
Now take option (c).




Let € = 01— 4j — 6k
R 1 -2 -3
Now, d-(bxé)=2 0 0
0 —4 —6
=1(0) +2(-12) - 3(-8) =0
(@)
(@+Db) x (@ xb)
=ax(@xb)+bx(axb)
=(3@-b)a—-@ Db+ (b-b)a—(b-a)b
=(@-b)a-b+a—(b-3)b
=(@-b)@@-b-1)
». Given vector is parallel to (@ — b).
7 (@)
AB=(2-Di+(0-2)j+ @+ Dk
=1-2j+4k
and
AC=(3-Di+(-1-2)j+ 2+ Dk
=2i-3j+3k
(1—2j + 4k) - (21 — 3j + 3k)
Vi+4+16V4+9+9
_246+12 20

C V21V22  Va6e2

= V462 cos0 = 20

8 ()

[dvw]=|u-(V xXW)]|

=[i-(3i-7—k)|

=] |V59cos6

. Maximum value of [U VW] =59 (= |u] =1,cos8 <1)
10  (b)

cosB =

éi:;::;) - g (2i-2j+k)

Displacement = (Si +3j+ 7i{) — @i+ 2j + 3k)

= (41 +]j + 4k)

-~ Required work done = Force - Displacement

= 2[(21 - 2 + k) - (41 +] + 4k0)]

=§[8—2+4] =53—°unit

11 (b)

We know that the equation of the plane passing through three non-collinear points ﬁ,f), Cis
i (bx¢+eéxa+axb)=[ab¢

12 (a)

Given, force= 5 (




We have,
Required vector 7 = /l(d + 13), Ais ascalar

2 -
6(i—7j+2k)

1 1 -
=>F=/1{§(7i—4j—4k)+§(—Zi—j+2k)}=

Now,

/12
|?|=3\/€3|7|2=54=>ﬁ(1+49+4-)=54:>/1=i9

Hence, required vector 7 = i(i -7j+ ZE)
Clearly, option (a) is true for 4 = 1
13 (b)
2 1 1
Given vectors are collinear, if[6 —1 2[=0
14 -5 p
= 2[-p+10] —1[6p — 28] + 1[-30+ 14] =0
= —8p+32=0

~ =|bl|¢||d =@ E)b—(b-OF

On comparing the coefficient of @ and b, we get
1 = =

E|b|l6| =—b-c¢anda-¢=0

1 = = 1
=§|b||5| = —|b||€|cos 8 = cos B = N

=>1—sin29=l=>sin9=&
9 3

(©
LetA = 7j + 10k, B = —i + 6] + 6k and € = —4i + 9j + 6k
Now,AB = —i—j—4k, BC=-3i+3j
and CA = 4i — 2j + 4k
Here, |AB| = |BC| = 3vZ and |CA| = 6
Now, |AB|? + |BC|? = |AC|?
Hence, the triangle is right angled isosceles triangle.
16 (b)
We know that if A and B are two points and P is any point on AB. Then,
mPA +nPB = (m+ n)Pf, where C divides AB in the ratio n: m
Herem=n=1
. PA+PB =2PC
17 (a)
(22 +3b) x (53 + 7b) + A x b




— =4

=0+14(@xb)—15(Axb)+0+axb

19 (c)

LetOA = 2i—j+ k, OB =i—3j— 5k
and OC = 3i — 4 — 4k

:a=|0A| =v6,b=|0B| =V35
andé|a}>| =41

b% + c? + a?

SR
_(V39)" + (v#1)’ - (¥8)’

B 2v/35 V41

~ COSA =
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From Eq. (i), we get
d=(d-p)a+(a-q)b+ @ 1)é
2 ()

Since, b X ¢ is a vector perpendicular to b, ¢. Therefore @ X (b X €) is a vector again in plane of b, ¢.

Since, given vectors are perpendicular.
~ (31—2j—5k)-(61—j+ck)=0
= 18+2—-5c=0 =>c=4

6 (d)
Given,axb=0anda-b=0




Leta=2i+4j—-5
First diagonal, a +
= |a+b|=7

Second diagonal, a — b
= |a—b| =69
8 (b)

Givena+ b =

-

Alternate: Since, @, b, ¢ are unit vectorsand@a + b+ 3 + ¢ = 0,

so @, b, € represent an equilateral triangle.

» Axb=bxeé=¢xa=0

9 ()

We have,

AB + AC + AD + AE + AF

=ED+AC+ AD + AE + CD [+ AB = ED and AF = D]

= (AC +CD) + (AE + ED) + AD

= 34D = 64G [+ AD = 24G]

10 (c)

L. It is true that non-zero, non-collinear vectors are linearly independent.
IL. It is also true that any three coplanar vectors are linearly dependent.
~ Both I and II are true.

11 (a)

Let@ = 2d —3b, = 7b —9¢and y = 12¢ — 23d

2 -3 0] _
0 7 -9|[d@bé]
-23 0 12
= (168 +3 x —207)[d b ¢]
[+ [dBe] = o]
are coplanar vectors

(b)




=[@b¢ =0
Hence, a,b and € are coplanar.
13 (c)
Given,@ + b + ¢ = 0 and |3| = V37, |f)| =
Now,a+b+¢=0
= a= —(B +¢)
S P =|-(b+0)|
= (@2 = [b|” + |&2 + 2[b|1¢| cos 6
=94 16+ 24 cosH
= 37 =25+ 24 cos0
= 24cosf =12 = 6 =60°
14 (a)
Let unit vector be ai + bj + ck
~ ai+ bj + ckis perpendicular toi +j + k,
Thena+b+c=0
Since, ai + bj + ck, (1 +J + 2k), (1 + 2j + k) are coplanar
a b c
1 1 2(=0
1 2 1
= —3a+b+c=0..3G0)
From Egs. (i) and (ii), we get
a=0 and c=—-b
Also,a’? +b?>+c?=1
=0+b%2+b%2=1
=b=—

V2
1.

s s 1.
~al+bj+ck=—

NN

16 (b)
Given, OA = 2i — 2j + k
OB = 5i — 4 + 4k
and OC =i — 2j + 4k
volume of parallelopiped
_ [0A 0B o€

2 -2 1
=[5 -4 4

1 -2 4
=2(-16+8)+2(20—4)+1(—-10+4)
= 10 cu units
18 (a)
We have,




i

a=Abxé) =21 = A(—10i — 7k + 8k)
-2

Now,

a-(i—-2j+k)=-6

1
=>A(-10+14+8)=—6=>1=—

= 1 A =~ =~ A 7 A ~
Hence, d = —5(—101— 7k + 8k) = 5i +-) — 4k
19 ()
The projection of
. . a-b
aonb=——

bl A
_ (Bi—j+5k)-(2i+3j+k) 8
V22432 +12 Vi4
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1 (d)
7 —-11 1
5 3 =2
12 -8 -1
=7(-3—-16) + 11(-5 + 24) + 1(—40 - 36)
=-133+209-76=0
=~ Vector are collinear.
2 (9]
Let the position vectors of the points 4, B, C are 0,a+ba—b respectively and 6= 90°

1 L/,
=~ Area of triangle = > |AB x AC|

1. . .
=>1(@+b) x (- b)|

1. .-
=E|2bxa|

= [b| |a| sin® = 3 x 2sin90° = 6
(@)
We have, |[d b ¢]| =V
Let V; be the volume of the parallelopiped formed by the vectors &, E and y. Then,
v = |[af 7]

QL QU &
QU oy S

o
AL S

a, O SR

[E—)

Qu
=0
it

|

1 U
E —
=
=

Il
E —

[N
Oy

w

o~
Il
e
=
=Y
Il
&
S
o,
|
<
w

4 ()

Let [, m, n be the direction cosines of the required vector. As it makes equal angles with X and Y
axes

~“l=m

- Required vector # = Ii + mj + nk = li + Ij + nk

34




Now,l?+m?+n?=1=2024+n2=1 ..(i)
Since, 7 is perpendicular to —1 + 2j + 2k
afe(—i4+2f+2k)=0=>—-1+21+2n=0>14+2n=0 ..(ii)
1
N/

5 ()

Let the required vector be @. Then, { — j,{ + j and d form a right handed system
cd=0G-Dx@+))=k+k=2k

Hence, the required unit vector @ =

6 (b)
P=xa+yb+zt

= 3i+2j+ 4k =x(i+]) +y(j+ k) + z(i + k)
=3i+2j+4k=(x+2)i+@x+y)j+ @ +2k
On comparing both sides the coefficients of i, j, k, we get
x+z=3 ...(0)
x+y=2...(i)
and y + z = 4 (iii)
on solving Egs. (i), (ii) and (iii), we get
1 3 5

X = E,y =
7 (@)
From geometry
AO = 25D
Where D is the mind point of BC

A

27773

G-b=0anddxb=0

= |&||E| cosf = 0and|d||5|sin9 =0
= (ld| = 0or, B| =0or,cos0 =0)
And,




(I&I = 00r,|E| =0or,sinf = 0)
= |d@] = 0or [B| =0 [ ':cos@:.andsine
are not zero zimultaneously
10 (c)
Given |3 + b|2 = |3 — b|?
—43-b=0= a-b=0
So, angle between them is 90°
11 (c)
We have,
Fxd=bxd
= (F-b)xd=0
= # — b is parallel to d
= 7 — b = Ad for some scalar 1

S>F—b+2d ..()

5B E+A@E ) =02A= -~
Putting the value of 1 in (i), we get

. <E-6>#
b— s J]a
a-c
12 (d)
We have, |@| = 1= |§|and@ - = 0

yﬁ +z(d x ﬁ)
=x(@-a) +y(a-p)+z{a-(dxp))
x(B-@)+y(B-B)+2{F - (@ x )}

(@xf)-7=x(@-(axp)+y(B-(axp)}+z(axp)(ixp)
= cos6 = x,cos = y and [&EV] =Z|&XE|2

= x = cos 6,y = cos 6 and [Efﬁf] =z

[ |@ x B| = 1@l |§| sin90° = 1]

Now,

0 cos @
1 cos@|=1—-2cos?6
cosf cosb 1




=72 =1-2x?
Also,z?2 =1—2y%?and z? =

Since d, b, ¢ are non-coplanar unit vectors

[d’E&’] = Volume of a parallelopiped whose each edge is of one unit length
= [@be] = +1

16 (d) Let D be the mid-point of BC. Then,
AB + AC = 24D

= 2AD =80+ 2j + 8k

= AD = 40+ ] + 4k

= |AD| = V16 +1+ 16 = V33

17 (c)

~ Median vector through A= % (ﬁ i R)

= 2[(3i+ 57 + 4k) + (51 - 5 + 2K)

= 4i+ 3k

~. Length of the median = V42 + 32 = 5 units

18 (d)

Given, (3 —Ab) - (b —2¢) x (€+2d) =0

= (@—1b) - {bx&é+bx2a—4(Exa)}=0

= @+ (bx¢)+a (bx23)—34(Cx3a)

~2b-(bx &) —Ab-(bx23a)+44b-(€x3) =0

= d(b x €) +41b.(€x3) =0

={E (bx&)J(1+42)=0

= A= —% [ a. (i) X E) # 0, given]

20 (d) - Total force P = 1_51 + 1_52 + 173
=i-j+k-i+2j-k+j-k=72j

and displacement AB = 61 + j — 3k — (41 + 3j — 2k)
=2i+4j—k

~Work done = P - AB




=2j(2i+4j—-k) =8
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1 (@)

The point of intersection of FXa=bxaandfxb=3axbist=3+b
cE=((+])+@-T) =3i+j -k

2 (@)

Since a, banda X b are non-coplanar vectors

nF=xd+yb+ z(d x 5) for some scalars x,y,z ...(i)

={xd+yb+z(@xb)}xd
=>I_5=y(l_5><&)+z((d><5)xd)
=b=y(bxa)-z(dx(dxb))
=>b=y(bxad)—z{(d b)d— (d@-d)b}
=>b=y(bxd)+z@- @b [-d b=0]
Comparing the coefficients, we get

1 1

a-a |dl>

y=0,z=

Putting the values of y and z in (i), we get

N N 1 .. -
r=xa+W(axb)

< <<+ <
—~ X X X < |

(=%
—

» p—2q="71—2j+3k-2(3i+])+ 5k)

=i—-4j-7k

= |p-2ql = V12 + (-4)? + (-7)? = V66
(@)




" i ko
= (@xb)x¢é=|-1 1 o|=-k
1 0 0
Now,Ad +pub=A>1+]+k)+p(i+j)

= +wWi+A+pj+ak

v Ad+ub=(axb)xé

S A+wWi+A+pj+1k=-k

On equating the coefficient of 1 we getA + = 0

B—E’)or,g—EzO:d’l(E—E’)or,Bz ¢

Given that, |a] = 2V2, |_f)| =3
The longer vectors is 53 +2b+ 3—3b =63 —b
Length of one diagonal

= |63 — b|

= J3652 +b2—2 x 6|3| |b| cos 45

V2
=1/288+9—-12%x 6 =225 = 15
Other diagonal is 43 + 5b.
Its length = V16 X 8 + 25 x 9 + 40 x 6 = /593
15 (a)

Given projection ofaonb = |a X b|

1
=\/36x8+9—12x2\/§x3><—




= tan0 =3

=>9—1T
3

17 (c)

Since, a + 2b = k¢

» d+2b+6¢=ki+6¢
=(k+6)]=1C (v 1#0)

Let the position of B is T.
2F + 3@ + 2b)

La=
2+3

—>
r

Since, (A + tB) - € = 0 [given]
=[1-i+Q2+20j+ B+ k|- (3i+))=0
=3(1-t)+2+2t)=0=>t=5
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1 (@)
We have,

ld| = 1|I_5| =1andd.b = cos 8

Now, |@ — b|" = |al? + |B|" - 2d.b

= |&—B|2 =14+1-2|a| |B|cosl9

N -2
a—>b

2 (c)

Ifa, b are two non-zero non-collinear vectors and x, y are two scalars such that xa + yf) = 0,thenx =
0,y =0.

Because otherwise one will be a scalar multiple of the other and hence collinear, which is a
contradiction

3 (b)

AB = 2i+10j + 11k

AB-AD = —2 420 + 22 = 40

|AB| = V4 + 100 + 120 = V225 = 15
|AD| =Vvi+4+4=+9=3

. 40 8

-cosG—E—a

~ 84 a=90°

= a=90°—0




(d+j+k)-(2i-j+5k) 1
Niri+2s] V30
=>2x—1+5=1
3

=x=—=
=73

5 (b)

Now, 2& — € = 2(—1+] + 2k) — (21 +j + 3k)

=j+3k

andda+b=—-1+j+2k+21-j—k

=i+k

let  be the angle between 23 — ¢ and & + b.
0+k)-(i+J)

V12 + 12712 + 12

s cosO =

Since @ + b and b + ¢ are collinear with ¢ and d@ respectively. Therefore, there exist scalars x, y such
thatd + b = x¢and b + & = yd. Now,

G+b=xi2d+b+ ¢=(x+1¢ ..(0)

and,

b+c=yi=d+b+¢=+1d ..(i

From (i) and (ii), we get

x+1)c=W+Da

If x # —1, then

= =3 —>_y+1—>
(x+1)c—(y+1)a:>C—x+1a

= ¢ and d are collinear
This is a contradiction to the given condition. Therefore, x =

Puttingx = —1ind + b = x¢ we get
G+b+Z¢=(-1+1)E&=0

7 (b)
Wehave,[ﬁf)+65+f)+6]




-

JB+)x@+b+0)]
‘(bxda+bxb+bxé+éxa+éxb+exc)
‘(bxa+bxé+éxa— bx¢)

(bx3d)+ a-(éxa)

=[abé& +[Eca] =0

8 (a)

It is given that points P, Q and R with position vectors 607 + 3j,40f — 8j and ai — 52] respectively
are collinear

ﬁQ =1 aR for some scalar 1

= —20% — 11] = AM{(a — 40)i — 44j}

> A(a—40)=-20,—-11=—-442
:A:ianda=—40

9 (a)

Required unit vector

ax(axh)

|3 x (3 xb)|

Now,

ax(@xb)=(a-b)a— (@ )b
=3(2i+j+k)-6(+2j—k)

1
S U T )

¢ =

= 222 +9) —1(—41—-6)+4(—12+4) =0
=42+ 18+41+6—-48+16=0
=81 =8
= A1=1
11 (b)
We have,
al+aly am+am; an+an,
[ivw]=|bl+Dbly, bm+bm; bn+bn
cl+cly em+cmy con+any
a a 01t L O
> [uvw]=|b by Olfm my 0[=0
c ¢ OlIn n;y O
Hence, the given vectors are coplanar
13 (a)

Given that d, b, ¢ are coplanar




ndlbxé=d (bxé)=0= [abc]=0
14 (c)
(d+a)-[d x{bx(éxd)}]
=(d+@)-[ax{b-d)e—(b-)d}]
=(b-d)[d-@x&)]-(b-&)[d-(Exd)]
+(b-d)[@- @xe)]-(b-&E-(@xd)]
=(b-d)[dx¢]=(b-d)[ECTd]
16 (a)
Letd =1i—2j+3k b = —2i+3j — 4k
and¢=Ai—j+2k
~ [db,é =0

1 -2 3
= |-2 3 -4[=0

Ao—1 2
=1(6—4) +2(—4+40) +3(2-31) =0
= A1=0

17 ()
Leta = a;1 + a,) + azk

|a|? = a? + a3 + d?

anda x 1= (a1 + a,) + azk) x1

= —azi(+ a3f

@ x1)? = a3+ ad?

Similarly, (3@ x j)? = a? + a?

and (@ x k)? = a? + a2

Now, (@ x 1)? + (@ x J)? + (@ x k)?
=a3+aé+ai +ai +a? + a3

= 2(a? + a3 + a3) = 2(a)?

4k, ¢ =1+ Aj + 3kare coplanar.




20 (c)

A, B and C are three vectors, then volume of parallelepiped

V=[ABC]
1 a 1
=0 1 a|=1+a®-a
a 0 1
>V=1+4+a%-a

On differentiating with respect to a, we get

dv

da
: o av

For maximum or minimum, put - = 0

=3a°-1=0

+ 1

A
dzv o 1
Tz 6a, positive ata = —.

. . 1
~ V is minimum ata = —.
V3
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1 ()

By the properties of midpoint theorem,

PA + PB = 2PC

2 (@)

The vector equation of line passing through points (3, 2, 1) and (-2, 1, 3)
F=31+2j+k+A[(-2-3)1+ (1 -2)j+ B - DK]
=3i+2j+k+A(-51—j+ 2k)

3 (d)

ST e 5T
a-b= |a||b|cos?

_ [albIv3
B 2
Since, the projection of a in the direction of

2|b| V3
6x2

= |a] = 3 =4

4 (d)
Let# = xi 4 yj + zk in OXYZ system
Also, let# = Xi + Yj + Zk in the new coordinate system

alplv3 6
> - = —

Since the right handed rectangular system OXYZ is rotated about z-axis through % in anticlockwise

direction. Therefore,

x=Xcosf —Ysinf@andy = Xsinf + Y cos 8

x =Xcos——Ysin—,y = Xsin—+ Y cos—
=S5 x = =
cos sin—, si cos

and,z =7

Itis given that X = 22, Y =3V2and Z = 4

sx=2—-3=-1,y=5andz=4

Hence, ¥ = —i + 5] + 4k

ALITER Let l;, mq,ny4; l,, my, n, and I3, mg, ns be the direction cosines of the new axes with respect
to the old axes. Then,




= COSZ = ﬁ,nz = cosz =0

s I
l; = cosE= 0,m; = cosz= 0,n3 =cos0=1

Letx’,y’,z" and x, y, z be the components of the given vector with respect to new and old axes.
Then,

X ll lz l3 x,

[3’] =|my mp; Mmj

Z nq n,

X
y
| 7 ]

= |y 2 +3 40 5
zd 10 0 +4 4 |
Hence, the components of @ in the Oxyz coordinate system are —1,5,4

5 (d)

— g -
“X-a=X-b=%X-¢=0
For non-zero vector X

X1 [2 =3 +0 [—1'

(three vectors a, b, ¢ are coplanar )

X bb xécxa]
2

bé] =0

ABCDEF is aregular hexagon. We know from the hexagon that AD is parallel to BC.
= AD = 2BC

Similarly, EBisa parallel to FA

E D

A
= EB = 2FA

and FC is parallel to AB.




= FC = 2AB
Thus, AD + EB + FC = 2BC + 2FA + 2AB
=2(FA+AB+ BC)

=2(FC) =2(2AB) = 4AB
7 (d)
Here,a; = 61 + 2j + 2k, a; = —4i + 0j — k,
by = i—2j+ 2k and b, = 3i - 2j - 2k
~Shortest distance
@ —a5) - (by X by)

by x b, |
(—101 — 2j — 3k) - (81 + 8] + 4k)

V64 + 64 + 16 ‘

axb=|2 —]6 —3| =151 — 10j + 30k
4 3 -1
and [ x b| = /152 + (—=10)2 + (30)% = 35
31— 2j + 6k
7

=~ Required vector =

10 (a)
Let O be the origin

“\p

- BE + AF = OE — OB + OF — 0A

0A+0C _, OB+0C .
= 0A

oC oC 0A _. OB _
Sttty oA OB




11 (d)

la—b|” = 4% +[b|? — 2 |al[b| cos 0

= [@a—b] ' =1+1-2cos60°=2—1
> |d—b|=1

12 (b)

Given, 23 +3b+¢=0

—2a+3b=-¢

Taking cross product with a and b respectively, we get
2(@x3) +3(@xb)=-ax¢
=3(@xb)=—¢xa ..(i)

and 2(b x 3) +3(bx b) = —b x &

= 2(ax b) = b x &...(ii)
Now,@xb+bxc+¢éxa
=axb+bxcé+3@xb) [usingEq. ()]
=4(a x B) +bxé

= Z(B X €) + b x ¢ [using Eq. (iD)]
=3(bx 0

13 (d)

[ - 2b,b — 3¢ ¢ — 44]

= (a—2b) - {b —3¢) x (& - 43)}

=(@—-2b)-{bx¢—4bxa+12¢xa}

= (a—2b)- (3 +4¢&+ 12b)
a-a—24b-b
1-24x9=1-216=-215

14 (b)
Given,area = |[d X b| = 15

If the sides are (33 + 2b)and (@ + 3b), then
Area of parallelogram

= |(33 +2b) x (3 +3b)| = 7|3 x b|

=7 X 15 = 105 sq units

18 (a)

Given,ﬁ-(f)+5)=0 =3 b+¢-3a=0
b-(é+3)=0

= b-é+3d-b=0

andé-(5+i))=0

= ¢-a+b-¢é=0
#»db+b-¢+¢-3=0




Now, |d+b+ & = |d> + [b| + &> +2@-b+b-c+¢-3)
= |da+b+¢2=9+16+25+0 =50

= |d+b+¢ =5V2

19 (b

We have,

(bx &) xada=—{ax(bxd)}

> (bx&)xd=-{(@ é&b-(d-b)é}=(a-
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