Vector Algebra

Questionl

letza=1+2] +k, b = 3(?—?+k).LetE’be the vector such that @ x

and 2-¢ = 3. Then @ - ((E’xl_))) —B—E’) is equal to :

[27-Jan-2024 Shift 1]
Options:

A. 32

B. 24

C. 20

D. 36

Answer: B

Solution:

Solution:

By (i), (i), (iii) & (iv)

27-0—-3=24

Question?2

The least positive integral value of «, for which the angle between the
vectors ai — 2 + 2k and ai + 2aj - 2k is acute, is

[27-Jan-2024 Shift 1]



Answer: 5
Solution:

FAN T4t T4t M Al M
i — 25 +2k) - (@i +2a] —2k)

cosf = ;
Va2 +a+4 VP +4a*+4

a2—4a—4
Vo2 +8 V562 +4

cos =

=’ —4a-4>0
=>a'—4a+4>8

=(a—2)">8

=>a—2>2V2 or a—2<-2V2
a>2+42V2 or a<2-2V2

a € (—oo, —0.82) U (4.82, )

Least positive integral value of o = 5

Question3

Let 3, b and ¢ be three non-zero vectors such that > and ¢ are non-
collinear .if 2 + 5b is collinear with ¢, b + 6¢ is collinear with 3 and
2+ ab + BS = 0, then «a + B is equal to

[29-Jan-2024 Shift 1]

Options:
A. 35

B. 30
C.-30

D. -25
Answer: A

Solution:

Solution:



Question4

Let OA = 3, 0B = 123 + 4b and OC = b, where O is the origin. If S is the
parallelogram with adjacent sides OA and OC, then -2¢2of the quadrilateral OABC

area of S
is equal to
[29-Jan-2024 Shift 2]

Options:
A.6

B. 10
C.7
D.8

Answer: D

Solution:

Solution:

0O

. —
Area of parallelogram, S=| g x b

Area of quadrilateral = Area(AOAB)+ Area(AOBC)

= %f?xflzz’ﬂl?] Ho x (127 +4%)|}
gl =)
Ratio = Sfaxj} =8

{5 xp )



Questionb

Let 0A = 3, 0B = 123 + 4b and oC = b, where O is the origin. If S is the
parallelogram with adjacent sides OA and OC, then 220t the quadrilateral OABC

area of S
is equal to
[29-Jan-2024 Shift 2]

Options:
A.6

B. 10
C.7
D.8

Answer: D

Solution:

Solution:

Question6
Let s = ai? + a2§ + a3§ and b = bl? + b2§ + b3§ be two vectors such that

|5’| =1:3-5 =2 and |1_3)| =4, If ¢ = 2(5’ X 1_5) — 3b, then the angle between
b and ¢ is equal to :
[30-Jan-2024 Shift 1]

Options:

A. cos™! (

|

-1({_ 1
B. cos ( \/5)

§||N

-1 V3
C. cos (— 7)

-1 2
D. cos ( 5)
Answer: C

Solution:



Given |E’|=1,?|=4,?-?=2
pa] e T g

Dot product with "2 on both sides

—
b-c =—48 (2)

— —
ST Al |2+9‘b|2
- 2
TP =alp?ivp-(a-5 )] +o| B2
T =4[(1)@) - (4)] +9(16)
T [P =4[12]+144
TP =48+144
TP =192
A
~cosf= i £
rYling
scosf= 48
192 .4
—48
=
o8 8v3 4
-3
— -
cO8 2\’{5
s cosf= ? =>6‘=c-::|s_1( ?)
Question?”

b1

Let a unit vector v = x'i +yj + zk make angles z and %H with the

vectors Li+ Lk, Lj+

V2 V2

- 17
) V2

[29-]Jan-2024 Shift 2]

Options:

11
A &

o O W
~J © Nl

1

V2

K 173
and = +

L;

V2

respectively. If

A ~ ~ 2 °
L5 4 \/%j + 1%, then |u—7| is equal to



Answer: B

Solution:

. s M Fa M
Unit vectoru=xi tyj +zk

iy LA LR, T A
= —i+ —k p,= —=j * =k
vt v P Ve v
> _ 1%, 17
B3 5" 5
M — i
Now angle between y and P1= 5
A — x z
u- =0= —+ —=0
Ba v: V2
=x+tz=00masn (i)
Angle between ; and p, g
Ho— M — T
u p2=u p2003§
¥ oo oz 1 _ 1
St = g S e i
Vi Va2 g el
4
Angle between y and 7, = ‘?ﬁ
noo— A= 2T
=R | P OB e
X 4 -1 =1
= =+ —= —2X+ty= — v (iii)
V2 V2 2 V2

from equation (i), (ii) and (iii) we get

1

V2 o V2
_l."\ 1;‘\ l)’\ l;"\ l)’\
Thie g=Ty =it kot ey etk
v B R 2
P
u- v -

Question8

Let A(2, 3, 5) and C(-3, 4, —2) be opposite vertices of a parallelogram

ABCD if the diagonal BD = i + 2] + 3k then the area of the parallelogram

is equal to
[30-Jan-2024 Shift 1]

Options:



A. 2410
B. 2474
C. 2V586
D. 1v306
Answer: B

Solution:

— —

Area = |AC*BD

|
— h =2
B o
[
tad =1 >

[

Eal M P
= %‘—m—ajﬂlk = %ﬂm

Question9

Let3=1+aj + Bﬁ, a, B € R. Let a vector b be such that the angle
between @ and b is 7 and |1_3)|2 = 6, If 3+ b = 3v2, then the value of
(o® + Bz)|5’ X 3|2 is equal to

[30-Jan-2024 Shift 2]

Options:

A. 90

B. 75

C. 95

D. 85

Answer: A

Solution:

Solution:



— Y e
b |;: =6:/all blcosf=3V2

?2? 2 cos’0=18
al=6

Also 1+a°+p =6
a2+,32=5

to find

@+ 2 Psinle
=5)X6)6)( 5)

=00

Questionl0

Let 2 and b be two vectors such that |3| = 1 and |3 X 5’| = 2. Then

| (1_5 P 5’) - l_>)|2 is equal to
[30-Jan-2024 Shift 2]

Options:
A.3
B.5
C.1
D. 4

Answer: B

Solution:

+i+7k and < =1 - 3] + 4k be three vectors.
X

band5-5’=0,then13’-(i—3'—k)is



equal to
[31-Jan-2024 Shift 1]

Options:
A. 24
B. 36
C. 28
D. 32

Answer: D

Solution:

Solution:

=—-31+11+52

=32

Questionl1?22

§| =4and?z-b = 2. If
2

Let 2 and b be two vectors such that |5’| =1,
¢ = (25’ X 3) — 3b and the angle between b and ? is «, then 192sin %« is
equal to

[31-Jan-2024 Shift 1]

Answer: 48

Solution:



-~

— — —_
b-e=12axb/) b-3b]
bl c|cosa=-3 bl?

¢lcose=-12, as |b| =4

. —
a-b=2
1 T
3:_ S:_
Ccos 2:} 3
2 —* —* n
c|‘=(2?>< b}—3b N
3

= 64x 2 +144 =192

c |2 cos’a = 144
192cos’o = 144

192sin o = 48

Questionl3

Letz =31 +2i +% b=21—-7+ 3k and ¢ be a vector such that

5’+B) xE’=2(5’x_b)) +24] — 6k and (5’—3+?) - ¢ = —=3. Then |E’|2is
equal to

[31-Jan-2024 Shift 2]

Answer: 38

Solution:



—J’} M M

(Z+b)xo=2(2xb) +24j -6k

M M A —3 aY M A M iy
(5i+5+4k) x o =2(7i - 7] - 7k) +24 -6

g
J
1

=

A M s
= 14 + 10j — 20k

Lh =

X

et

Z

M N M T A M
= 1(z—4y)— j(5z—4x) +k(5y —x) =141 +10; — 20k

z—4y=14,4x—5z=10, S5y —x=-20

(a—b+i)- ¢ =-3

Fat n M i
liesienldiersg
2x+3y—2z=-3
ax=5.y=-3,2=2

e P =25+90+4=38

Questionl4

Let3=-51+7 -3k, b

i4+2j—4k and ¢

C (—?+3+§) is equal to

[1-Feb-2024 Shift 1]
Options:

A. -12

B.-10

C.-13

D.-15

Answer: A

Solution:

Solution:

(((2x3) x7) x7) x 5. Then



=(((-s3 -2 x1)x1)
= ((—11f+23) < 7) <7
= (11k+237) x

> (117 -23%)

M fa Tl

7 =itk =11-23=-12

Questionl5

Consider a AABC where A(1, 2, 3),, B(-2, 8, 0) and C(3, 6, 7). If the
angle bisector of ZBAC meets the line BC at D, then the length of the

projection of the vector Ab on the vector AC is:
[1-Feb-2024 Shift 2]

Options:

A 37

B. =

c. 32
2v38

D. V19

Answer: A

Solution:

Solution:

B D C((3,67
(-2, 8, 0} &) . 7
¥ 2}
A(1, 3, 2); B(-2, 8, 0); C(3, 6, 7);
- ~ ~ ~
AC=2i+3j +5k L

AB=v9+25+4 =vV38

AC=v4+9-25-+V38

Ab= 17 -af - 3% -
2 2

(% ~ n
5(1—81 —3k)



- —
Length of projection of AD on AC
- -
AD - AC

_ _ 37
|ac| 2V38
Questionl6
Let s=i+j+k b=—1-87]+2k and6’=4?+czf+c3§bethree

vectors such that b x 3 = ¢ x 3 . If the angle between the vector ¢ and the
vector 37 + 4] + k is 0, then the greatest integer less than or equal to
tan’0 is :

[1-Feb-2024 Shift 2]

Answer: 38

Solution:

Solution:

A ~

a=i+j+k

>

Il
|
—
|
[e¢]
—
+
N
~

k

+
(e}
N
—
+
(@]
w

Il
NN
-
>
>
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Il
> > X ol
o]

o'l
|
ol

clol—ol ol ol
X
I
(]

_Rlrlgy) «

+

>l

~1-87+2k=(47 +¢,j +ck) +ali +F + k)
A+d=-1=2=-5

A+c,=-8=c¢c,=-3

At+cy=2=cy=7

2=471-3]+7k

cosO = 12-12+7 _ __ 7 __ _ 7
V26 - V74 V26 - V74 2v481
20 _ 625 X% 3
tan“0 = 19
[tan?0] = 38
Questionl?

Let 3, b and ¢ be three non-zero non-coplanar vectors. Let the position
vectors of four points A, B, C and D be @ — b +32, AZ—3b+ 47,

—3 + 2b — 32 and 27 — 4 + 6¢ respectively. If AB, AC and AD are coplanar,
then A is :

Official Ans. by NTA

[29-Jan-2023 Shift 1]



Answer: 2

Solution:

Solution:
AB=(a-1)a-2b+3c
AC = 2a +3b - 4c
AD =a—-3b+ 5c
A-1 -2 3
-2 3 -4
1 -3 5
=(A—1)(15-12)+2(-10+4)+3(6—-3)=0
sA=-1)=1=>A=2

Questionl8

let t=i—j—2Kk v=2i+i—-K v-w=2 andvx®#=73+27. Then @ -# is
equal to
[24-Jan-2023 Shift 1]

Options:

A1l

3
B. 3
C.2

D. -

winN

Answer: A

Solution:

Solution:
u=(1,-1,-2),v=(21-1),v-w=2
VXW=U+AVeooeiiierennnns (1)
Taking dot with W in (1)

=

W-(Vxwl =U-w+av-w
S0=U-w+2A

Taking dot with v in (1)

e e - - - -
V- vxw)=u-v+}xv-v
=20=(2-1+2)+A(6)




Questionl19

Let« =41+ 3] +5kand f = i + 2 — 4k, Let El be parallel to « and Ez be

—

perpendicular to o« IfB =B, + b,, then the value of 5§2 . (? + + E) is

[24-Jan-2023 Shift 2]

1

Options:
A.6

B. 11
C.7
D.9

Answer: C

Solution:

Solution:
- -
Let B, = Aa
- - -
Now B, =B — B,
(/.\ A /\) (/.\ A A
=\i+2j—4k/ —2A\4i+3j+5k
A A A

=(1-4A)i+(2-3A)j—-(BArA+4)k
- -
B,-a=0
=4(1 —4A)+3(2—-3A) —5(BA+4)=0
=24 —-16a+6—-—9A—25A—-20=0

=50\ =-10
1

5
B, = (1+%)?+(2+%)j\—(—1+4)§

- ~ ~ ~
56,=91+13j -15k

(Y
5B, i+j+k/=9+13-15=7

Question20

Let3=1+2j +2ak, =31 -5] -2k, 2:2=7,

25:2+43=0,3ax ¢ =05 x ¢. Then |5’-3| is equal to
[24-Jan-2023 Shift 2]

Answer: 8

Solution:



2= 1+42]+2kb=371-5]-2k3a-3=7
- 5 D5 2
axc—bxc=0

-
(E—b x3=0=(3—b)isparalleledto?
- - .
a—b =pc, wherenis ascalar
—2i+7j+2Ak=pu-¢C
Now a - C = 7 gives 2A% + 12 = 7p
And3-3=—%gives4)\2+82=43p
p=2and A*=1
12 bl =8

(]

Question21
The vector @ = —i + 2j + k is rotated through a right angle, passing

through the y-axis in its way and the resulting vector is b. Then the
projection of 33 + v2b on ¢ = 51 + 4] + 3k is
[25-Jan-2023 Shift 1]

Options:
A.3v2
B.1
C.V6
D.2V3

Answer: A

Solution:

Solution:
1_))=}\3)x (Exj\)

- ~ ~ ~
b =al-27 2] +2%)
bnd - — J— 1
‘b‘=|a| "B =\/12|A|ﬁx=¢—_

V2
(K = \/1—5 rejected - E makes acute angle with y axis
- _ ~ ~ ~
b=-—v2(-7 -7 +k)
- == 2
12| = 3v2

Question22

Let 3, b and < be three non zero vectors such that b - ¢ = 0 and



o
{
{

a X (_)x") = b—%.Ifgbeavectorsuchthatg-a)=3-3,then

xb) ( xd) is equal to
[25-Jan-2023 Shift 1]

Options:

3
A. 1

1
B. 5

1
C'_Z

1
D. 1
Answer: D
Solution:
Solution:
(225~ (3B)2=5-
2.2_127_1
a-c= 2,a b= 5
n.g-1
#bod= 3
(xb)-(2xd)l=3-(bx(2xd)
~2-((b-d)2=(b-2)d)
_(=z.2)1(n.3) =1
= (2-2)(p-d X
Question23

If the four pomts, whose p051t10n vectors are
3i —4j +2k, i +2j -k, =271 -7 + 3k and 5! - 2aj + 4k are coplanar, then

a is equal to
[25-Jan-2023 Shift 2]

Options:

73
A 15



Solution:

Let A: (3, -4, 2)

C:(-2,-1,3)

B:(1,2,—-1) D: (5 —2a,4)

A, B, C, D are coplanar points, then
1-3 2+4 -1-2

= -2-3 —-1+4 3-2 =0
5-3 —-20+4 4-2
73

=20 = —

17

Question24

-

leta=—-i—j+k 3-b=1and3a xDb =?—E.Then5’—63isequalto
[25-Jan-2023 Shift 2]

Options:
aslio) -k
B.3(i+]+k)
c.3li=5+k)

D301+ —&)
Answer: B

Solution:

Solution:

—_ /N PaN
axb=(1-7)
Taking cross product with a

- (—) _’) - (’.‘ N
= axXxlaxb/=ax\i—-j

— A N A
- a-alb=1+j+2k

L1
)

Question25

If the vectors 8 = A1 + pj + 4k, b = =27 + 4] — 2k and ¢ = 21 + 3] + k are
coplanar and the projection of ? on the vector b is V54 units, then the

sum of all possible values of A + pu is equal to
[29-Jan-2023 Shift 1]



Options:
A0

B.6
C.24

D. 18

Answer: C

Solution:

Solution:

A p 4
-2 4 -2
2 3 1
A(10) — p(2) +4(-14)=0
10A — 2p = 56
S5A—pn=28...(1)

a'b
-
5| I
—2A+4p—-8/vV24 =V54
—2A4+4n—-8=vV54x24 ...(2)

By solving equation (1) & (2)
>A+p=24

=0

= V54

Question26

Let 3, b and ¢ be three non-zero non-coplanar vectors. Let the position
vectors of four points A, B, Cand Dbe 3 -5 +73, 23— 35 + 43,

—3 4+ 2b — 3¢ and 27 — 4b + 67 respectively. If 48, AC and AD are coplanar,
then A is :

Official Ans. by NTA
[29-]Jan-2023 Shift 1]

Answer: 2

Solution:

AB=(A—1)a-2b+3c

AC = 2a+3b - 4c
AD =a-3b + 5c

A-1 -2 3
-2 3 -4 =0
1 -3 5

=>(A-1)(15-12)+2(-10+4)+3(6—-3)=0
=2A-1)=1=>A=2




Question27

let2=47i+3)andb =371 — 4] + 5% and ¢ is a vector such that

R (E’xl_n)) +25=0,°¢- ( T4+ ﬂ) = 4 and projection of < on @ is 1, then
the projection of < on b equals :
[29-]Jan-2023 Shift 2]

Options:

A 2
D)

<

B.

ull=

C.

§||H

D.

§||°J

Answer: A

Solution:

Solutlon
axb—151—ZOJ —25k

Let € =xi +yJ+zk
= 15x—20y—25z+25=0
= 3x—4y—-5z=-5

Alsox+y+z=4
- -

and &2 =154x+3y=5

3]

a
> C=2i-j+3k

g 25 5
Projection of Corb = m— 75
Question28
If2=14+2b=i+]+kc=71-3k+4k?xb+bxc=0and?-32=0

then 7 : ¢ is equal to :
[29-Jan-2023 Shift 2]

Options:
A. 34
B. 12
C. 36
D. 30



Answer: A

Solution:

And given tha
-
= (E’ + )\b) .

Question29

- N ° 3
If 2, b, ¢ are three non-zero vectors and 1 is a unit vector perpendicular

to ¢such thati =ab — 3, (a # 0) and b - ¢ = 12, then |E’x (E’x_b)” is
equal to :
[30-Jan-2023 Shift 1]

Options:

A. 15

B.9

C.12

D.6

Answer: C

Solution:

Ale 2=ab-7
b-C=12
2-C=alb-2)-3-2
z-2=alb-c

12x (2xpl]=](2.3)2-(2.3)3]
~(2-3)3-alb-2) D]



(2 b)]|3 -ab]

=12 x (|n])

=12x1

=12

Question30

LetAER, 3 =21 4+27 =3k, b=1—2] +2k.

l

If((3’+3) x(ﬁ’xﬁ))x(a’—b

|A(E’ + 1_5) X (5’ - 1_3)) |2 is equal to
[30-Jan-2023 Shift 2]

=81 — 40] - 24k,

Options:
A. 140
B. 132
C. 144
D. 136
Answer: A
Solution:
Solution
a=2i+2j-3k
e d PaN PaN PaN
b=1i-2j+2k
- - -
(-3 xB+b)x(Fxb))=8T-407 -24%
- - -
~((2-p) - (3+b))(3xb) =87 -40j-24%
- ~ ~
~8laxbl=871-40]-24%
. T 7k
Now, a x b = A 2 =3
1 -2 2
—(4-30)1-(A+3)] +(=22-2)k
sA=1
na=1i+2j-3k
- ~ ~ ~
b=1i-j+2k
- ~ ~ ~ - ~ ~
-a+b=2i+j—-k a-b=3j-5k
= (3+p)x(3-b) = 2 1 -1 =2i+10j +6k
0 3 -5
required answer =4+ 100 + 36 = 140

Question31

then



-
b

| =4andz-7=2.1f

¢ = (25’ X 1_))) — 35, then the value of b - ¢ is
[30-Jan-2023 Shift 2]

Let % and b be two vectors. Let |3]| = 1,

Options:
A. =24
B. —48
C. -84
D. -60

Answer: B

Solution:

Solution:
2=(23xp)-3p

- - - - -
b-Z=b-(23xb)-3b-b
= -3|bJ?

Question32

Let3=21+ j + &, and » and ¢ be two nonzero vectors such that
|5’ +5+ E’| = |5’ +D— E’| and b . ¢ = 0. Consider the following two
statement:

A) |7 + 22|=z|3| for all 2 € R.
(B) ? and < are always parallel
[31-Jan-2023 Shift 1]

Options:

A. only (B) is correct

B. neither (A) nor (B) is correct
C. only (A) is correct

D. both (A) and (B) are correct.

Answer: C
Solution:
Solution:

- -
a+b+C2=l3+b -3

- - - -
2a-b+2b-c+2c-a=2a-b-2b-¢-2¢C-a
43-C=0

B is incorrect



|2 +2C > =|3)?
22?2 =0
True VA € R (A) is correct.

Question33

Let 2 and b be two vector such that |2| = v14, 1_))| = v6 and |5’ X E| = V48.

)2
Then (5’ . b) is equal to
[31-Jan-2023 Shift 1]

Answer: 36

Solution:

Solution:
|2l =viz,|p| =v6 |2 xb| =vas
2xb|*+ 13- =132 x B

-2
~(3-p) =84-48=36

Question34
Let:3=i1+4+2i+3k,b=i—-]+2kand2=51-37 + 3k be there vectors.
If * is a vector such that, 7 x5 = ¢ x band 7 * 2 = 0. Then 25|7|? is equal to

[31-Jan-2023 Shift 2]
Options:

A. 449

B. 336

C. 339

D. 560

Answer: C

Solution:

Solution:
Sol. a=i+2j+3k



Question35

The foot of perpendicular from the origin O to a plane P which meets
the co-ordinate axes at the points A, B, Cis (2, a, 4), a € N.. If the
volume of the tetrahedron OABC is 144unit3, then which of the

following points is NOT on P?
[31-Jan-2023 Shift 2]

Options:

A. (2, 2,4)
B. (0, 4, 4)
C.(3,0,4)
D. (0, 6, 3)

Answer: C

Solution:

Solution:

Equation of Plane:

(27 +aj+4k) lx-2)i+y-a)j+@z-akl=0
=>2x+ay+42=20+a2

20 + a’
2

2
20+a,0)
a

=>AE( ,0,0)

BE(O,

_ 20+a2)
C= (0,0, 7}

= Volume of tetrahedron

= L33l

- 13 (b x

)

2 2
a).(20+a )_(20+a)=144

a 4
=144 x 48 x a

S

(20

=

[ L))

+
2

= (20 +a%)®
=2a=2

= Equation of plane is 2x + 2y + 4z = 24

Orx+y+2z=12

=(3, 0, 4) Not lies on the Plane

X+y+2z=12



Question36

Let @, b, ¢ be three vectors such that |"| = V31, 4|b|—| | =2 and

2(3X ) cxa

If the angle between b and © is 21, then ( 5_))"__?)
a-b

2
) is equal to
[31-Jan-2023 Shift 2]

Answer: 3

Solution:

Q

I
> > o

)

Question37

Let v = ai + 2j — 3k, # = 2ai + j — k, and ¢ be a vector such that
|2| = a > 0. If the minimum value of the scalar triple product [37%] is

- ~12
-av3401, and |T1’. i | = % where m and n are coprime natural numbers,

then m + n is equal to
[1-Feb-2023 Shift 1]

Answer: 3501

Solution:



-0 e )
UVw|) =Uu-"\V XW

min . (|u||v X w|cos@) = —av3401
= cosf =-1
|u| = a (Given)

|V x w| = v3201

i j k
a 2 -3
20 1 -1
50(3—30(1{

<
X
=
I

Si

X

<l

|T;’xw| \/1+25a2+9(x2=\/3401
3402 = 3400

o«® =100

a=10

(as a>0)

= Ai-5aj — 3ak)

Cl ci%’

= A%+ 25a2x2 + 90
= 2%(1 + 2502 + 9a?)
00 = 2%(1 + 34 x 100)

_ 100 _ m
2= 301" 1
Question338

A(2, 6, 2), B(-4, 0, 2), C(2, 3, —1) and D(4, 5, 0), |A| = 5 are the vertices
of a quadrilateral ABCD. If its area is 18 square units, then 5 — 64 is
equal to .

[1-Feb-2023 Shift 1]

Answer: 11
Solution:

Solution:
A(2I 61 2) B(_4I 0! }\)I C(2I 31 _1)D(4I 5: 0)

11.2 -
Area = §|BD><AC| =18

A
- - LN k
AC x BD = 0 -3 -3

(3}x+ 15) i —j(=24) + k(-24)

AC x BD = (32 + 15) i + 24j — 24k
-¢(3A+15) +(24)° + (24) = 36




Question39

let2=5i—-7—3kandb =i + 3] + 5k be two vectors. Then which one of

the following statements is TRUE?
[1-Feb-2023 Shift 2]

Options:

A. Projection of @ on b is \/13—15 and the direction of the p?

B. Projection of a on b is \_/Tl_g and the direction of the p?

C. Projection of a on b is % and the direction of the projection vector is opposite to the

—_
direction of b

D. Projection of @ on b is \_/Tl_;’ and the direction of the projection vector is opposite to the

R
direction of b

Answer: D
Solution:

Solution:
a=5i-j-3k

- A ~ ~

b= i-3j+5k

>~ 5-3-15 -13
a V35 V35
Question40

Leti=2i1-77+45k, b= 14+ k and?= ?+23—3§bethreegiven
vectors. If ? is a vector such that 7 x 3 = ¢ x 3 and ¥+ b = 0, then || is
equal to :

[1-Feb-2023 Shift 2]

Options:
11 /5
A. 7\/2
11
B. =

11
C. T2

V914
D. —

Answer: A

Solution:



Question41l

Let the position vectors of the points A, B, C and D be
51 4+ 55 +2Ak, i +2j +3k, =21 + 2] + 4k and -1 + 5] + 6k. Let the set
S={A€R:the points A, B, C and D are coplanar }. Then s (2 + 2)2 is

AES

equal to :
[6-Apr-2023 shift 1]

Options:

37
A. =

B. 13
C.25
D. 41

Answer: D

Solution:

Solution:
A, B, C, D are coplanar

-4 -3 3-2A
- 5 o
=~ | ABACAD] =0 = | =7 a=5 4-22 | =0
-6 0 6-2A
= —6[6A— 12— (A —=5)(3 =201+ 0[]+ (6 — 2A)[20 — 42 — 21]
= —6[6A — 12 +27A*+ 15— 1371+ (6 —2A)[-4A - 1] =0
= —1202+420—18+8)M°* =220 —-6=0
=422 +200-24=0 =A%2-57A+6=0

Now ¥ (A+2)2=16+25=141
AEs

Question42

—2i—-2kand 2= -1+44] + 3k. Ifd is a vector

Let2=2i1+3) +4k, b =



- - -12
perpendicular to both » and ¢, and 2 -d = 18, then [5’ x d ] is equal to :
[6-Apr-2023 shift 1]

Options:
A. 760
B. 640
C. 720
D. 680

Answer: C

Solution:

Solution:

d=2(bx32)

For A:a-d =18=2labdl = 18
2 3 4

= A 1 -2 -2 =18
-1 4 3

=>A4-3+8)=18=2r=2
—_ ~ ~ ~
»d=2027-7F +2k)
- —-\2
Hence |E\’><d|2 =a2d2—(5)-d)
=29-36 — (18)* = 18(58 — 18)
=18-40 =720

Question43

Let the vectors 3, b, ¢ represent three coterminous edges of a
parallelepiped of volume V. Then the volume of the parallelepiped,

whose coterminous edges are represented by 3, b + ¢ and 3 + 2b + 3% is
equal to :
[6-Apr-2023 shift 2]

Options:
A. 2V

B. 6V

C. 3V
D.V

Answer: D

Solution:



- -
V1=[5’ b+¢C 5’+2b+3€’]

1 00 .
v=1011 |[3b3l
1 2 3
v, = (3—-2)v
=V
Ans. Option 4
Question44

The sum of all values of a, for which the points whose position vectors
are i —2j +3k, 21 — 37 + 4k, (a + 1) + 2k and 9i + (a — 8)] + 6k are
coplanar, is equal to :

[6-Apr-2023 shift 2]

Options:
A. -2
B. 2
C.6
D. 4

Answer: B

Solution:

Solution:
A= (1, -2,3)

304+ 8) + (6> — 60— 16) =0

sa=4,-2
= sum of all values of o = 2
Ans. option 2

Question45

Let 2 =6i +9) + 12k, b = ai + 11] — 2k and ¢ be vectors such that

ixe-=3xb. If3.2=-12,2- (1 =27 +&) =5, thenz. (T +7+£)is
equal to .
[8-Apr-2023 shift 1]



Answer: 11

Solution:

-
C

X

—ax5
2-bl=0

b

b

ml

X —_—
-
(2-D)
- -
.a = (c
9,12) =Ax—-0a,y—11,z+ 2]
—a_y—-11_z+2
2 3 4
4y —44 =32+ 6
4y — 3z = 50
6x+ 9y + 12z = —12
2x+3y+4z = -4
(“x—=2y+z=05)
2x —4y + 2z =10
+ —_
Ty+2z=-14 ...(2)
8y — 6z =100
21y + 6z = —42
29y = 58
y=2,z=—14
x—4—14=5

ol oy ool

=1
—_

(6,

c=(23,2, —-14)
c-(1,1,1)=23+2-14 =11

Question46

Let the vectors @, =i +j +ak, 1, =i +bj + kand i, = ci + J + k be
coplanar. If the vectors ¥, = (a+b)i + ¢j + ck, ¥, =ai + (b + ¢)i + akk and

Vg = bi + bj + (c + a)k are also coplanar, then 6(a + b + c) is equal to
[8-Apr-2023 shift 2]

Options:
A 4

B. 12
C.6
D.0

Answer: B

Solution:



11 a

W, U, U3 |=0 ] 1b1]| =0
c 11
>b—-1+4+c—1+4+a(l—-bc)=0
~abc=a+b+c-2
a+b ¢ c
vV, V, V5| =0 a b+c a =0
b b c+a

= —2a(ac —bc —c?) +2c(a’+ab—ac) =0

= —2a’%c + 2abc + 2ac? + 2a%c + 2abc — 2ac’ = 0
=4abc=0 ..abc=0

La+b+c=2 ~6(a+b+c)=12 Ans.

Question47

An arc PQ of a circle subtends a right angle at its centre O. The mid
point of the arc PQ is R. If 0P = %, Ok = ¥ and 0Q = ai + B7, then a, B2 are
the roots of the equation :

[10-Apr-2023 shift 1]

Options:
A.3x*-2x-1=0
B.3x*+2x—-1=0
C.x**-x-2=0
D.x*+x—-2=0
Answer: C

Solution:

=l
<l
g
4
2

- ~
0Q=74q =]

q
“'Ris the mid point of PQ



Now

Now equation

x> — (a+pH)x+ap®=0
- (-1+2)x+(-1)(2)=0
x*=x—=2=0

Question48

Letza=21+7i -k, b

37 + 5k and € =

is perpendicular to both 3, and b, and

(—?+3—§) - (?:’xg)-is equal to

[10-Apr-2023 shift 2]

Options:
A. 24
B. 42
C. 48
D. 44

Answer: D

Solution:

Solution:

(35+13-42) =12

2
= 2(357 =137 - 21k

=44

70 —26 -—-42

X

o'l

Il

>
>OJ N o~
[N S

|

»—\W>

N
i
N
o

Question49

+7+ 2§, Let d-be a vector which

.d = 12. The



For any vector @ = al? + azf + a3§, with 10]a,| < 1,i =1, 2, 3, consider the
following statements :
(A) : max{|a,|, |a,], |a;|}=|3|

(B) : |3| = 3max{la,|, |a,], |as|}
[11-Apr-2023 shift 1]

Options:

A. Only (B) is true

B. Both (A) and (B) are true
C. Neither (A) nor (B) is true
D. Only (A) is true

Answer: B

Solution:

Solution:
Without loss of generality
Let [a,| = |a,| = [ag]
- 2 - |2 - |2 - |2 2
|a | = ‘a1| + |a2| + |a3| = (aj)
-
|2 |z |a;| = max{|ay|, a,, lay|}
Ais true
=22 2 2 2 2 2 2
[T = lay® + lay)* + lagl® < lag)* + lag|* + [as|
=|3 > =3Ja,/’
- == =
=fa|5\/3‘a3‘ = V3 max{|a,|, |a,], |as|}
=3max{|a|, |a,|, |a;|}
(2) is true

Question50

Let @ be a non-zero vector parallel to the line of intersection of the two
places described by i + i, i + kand i —j, i — k, If O is the angle between
the vector 2 and the vector » = 2i —2j + k and 2 - b = 6, then ordered pair

(G, a X 3| ) is equal to :
[11-Apr-2023 shift 1]

Options:
A (6]
B. (1 36

c. (2 3ve)



. (5.6
Answer: D

Solution:

Solution:

’

—->

- - ~
n, and n, are normal vector to the plane i +

PaN

1

- ~

1’11= 1 =1
1

1%

|

J
1
0

iy N
L -1 -1 | =al=27 +2k)
11 -1

Alo+a+2] =6

Question51

If four distinct points with position vectors 3, b,

then [5’36’] is equal to
[11-Apr-2023 shift 2]

Options:

A 1322] + [Baz] + [2d8]

’

=y

i — k respectively

-
¢ and d are coplanar,



Answer: A

Solution:

Questionb52

leta=1+2i+3kandb =1+ j — k. If 2 is a vector such that

+
a-E’:]_]_,_b)- 5))(6)) =27andg-€=—\/§|g

Ed —)20
, then |a X c| is equal to

[11-Apr-2023 shift 2]

Answer: 285

Solution:

N ~ ~ A = N~ ~ N~
a=i+2j+3k,b=1i+j -k
- -
b-laxcl=27,a-b=0

_)

=5 5

Let 6 be angle between b, a x ¢
Then |b|-|3 x Csin 6 = 3via
|B|-|3x8|c§9=27

. V14
=sinh = —
.-.|_b)|><|5)x€)| = 3v95
=|a x €| =v3 xvo5

Question53

Let a, b, ¢ be three distinct real numbers, none equal to one. If the
vectors ai +j + %, i +bj +kand i +J + ck are coplanar, then

1 1 1 .
—+ -3 + 71— is equal to

[12-Apr-2023 shift 1]




Options:
Al

B. 2

C.-2

D.-1
Answer: A

Solution:

all
1 b1

11 c
¢,»-C,-C,C,»C,-C,

=0

al—al-a
1 b-1 0
1 0 c—1

alb-1)(c-1)-(1—-a)c-1)+(1—-a){1-b)=0
a(l=b)(1-c)+(1—a)(l—-c)+(1—-a)1l-b)=0

=0

a a a _
T-at1-pt1-c "

1 1 1
pARE e o
- Lty 1

1-a 1-Db 1-c

Question54

LletA€EZ,3=21+]—kandb =31 — ] + 2k. Let ¢ be a vector such that

2+0+¢2)x2=0,9-2=-17and5-2 = —20. Then |2 x (27 +7 +%)| is

equal to
[12-Apr-2023 shift 1]

Options:
A. 62
B. 53
C. 49
D. 46

Answer: D

Solution:

(+p+2).2=0

x



(2+b)x2=0
—_

C = (5) b) A+31+(xk
_)
b:C=-20= 30+ 3) + 20 = —20
a-c=-17=2aA2A+3)—a=-17
=>0(3A+9+2)=-20
a2 +32-1)=-17
17(3A + 11) = 20(A%> + 32 — 1)
2002 +9A—-207 =0
A=3 (AEZ)
= o =—1=>c——(61+k)
v=3x(31+7+%k

T] ok SN
= _6 O _1 =i+3j—6k

3 1
P2 = (=1)2+3%+62 = 46
Questiond5

leta=3i+ji—kand 3 =

512
and |b| =
[13-Apr-2023 shift 1]

Answer: 66

Solution:

Solution:

al| =v11,|c| =v22

|3 = vIT.[2] = v22
13|=Ib x 2l=|p||2]sin6
V11 = v50v22sin 6

1

10
b+212=lb2+I3P+2b-C
= |_b)|2+‘_)|2 +2‘B‘|€|cos9

-50+22+2xvsox¢22x‘/1909

=72+ 66
-
|72—|b +C |*| = 66

=sinf =

50, then |72—|b +

| is equal to

Question56

A >

Let2=1+4]+2k b=

° . - - — bd - N
satisfiesd xb=¢xbandd -3

[13-Apr-2023 shift 1]

21 — 3] + 3k. If b is a vector such that 3

2|2

24, then |3|2 is equal to -

31 —27 +7kand ¢ = 27 — ] + 4k, If a vector ¢

N
b X

N
C



Options:
A. 323
B. 423
C. 413
D. 313

Answer: C

Solution:

Solution:

-
=d =
-81-5] +18k
-

S|d PP =64+25+324 =413

Question57

Let |5’| =2, 3| = 3 and the angle between the vectors @ and b be 7- Then

| (2 +28) x (22 -33) |2 is equal to
[13-Apr-2023 shift 2]

Options:
A. 482
B. 841
C. 882
D. 441

Answer: C

Solution:




23 - 3b
=312 +4lb 2 +4(3 D)
44+36+12V2
40 + 12v2
2 — 4|3 P2 +9lb 2 -12(3 - D)
+ 81 —36V2
- 36V2
3=2312-6|b?+3 Db

8 — 54 +3V2
—46 + 3V2

- =||=])2 = 9)\2
<d|=(llgl)*-(3-3)° _
(40 + 12v2(97 — 36v2)) — (3v2 — 46)>
(3016 — 276v2) — (2134 — 276V2)
=882

anl

al I
© = —
N O

TSI

[RRC=T

Question58

Let S be the set of all (2, p) for which the vectors A — i + k, i + 2j + pk

and 37 - 4] + 5§, where A — n = 5, are coplanar, then

equal to
[15-Apr-2023 shift 1]

Options:
A. 2130
B. 2210
C. 2290
D. 2370

Answer: C

Solution:

Solution:
A -1 1
1 2 q
3 -4 5
A(10 + 4p) + (5= 3n) + (—10)
(m+5)(4p+10)+5-3pu—10
p=-15A=5/4
p=-3;A=2

2+1%)

=0&\—pn=5

0
0

Hence
(&, 1) € S80(A

[ 250

- 80( 29, 13)
= 1250 + 1040

= 2290

Questionb9

s 80(22+p?)is

A, mes



Let ABCD be a quadrilateral. If E and F are the mid points of the

diagonals AC and BD respectively and (/51)3 - B_)C) + (A_ﬁ - D_E?) = KkFE, then k
is equal to
[15-Apr-2023 shift 1]

Options:
A 4

B. 2

C.-2

D. -4
Answer: D

Solution:

Solution:

ped) c(c)

F(T)

E(e)
AL B(D)
(a)

AB — BC + AB — DC = kFE
(b-3)-(2-B)+(d-3) - (2-d) =xFE
2(b+d)-2(3-3) =xFE

2(2F) - 2(28) = xFE

4T -3) =xFE

- -
— 4FE = kKFE
k=-4

Question60

(é+f>) +2(3x13)| = 2. If
0 € (0, n) is the angle between & and f), then among the statements :

(S1):2

Let 2 and b be two unit vectors such that

A A
txb|=|ao4

(S2) : The projection of a on (3 + 1A>) is
[24-Jun-2022-Shift-2]

N|+—

Options:
A. Only (S1) is true.
B. Only (S2) is true.



C. Both (S1) and (S2) are true.
D. Both (S1) and (S2) are false.
Answer: C

Solution:

A i M
rp+2loxp) =2.0€0. )

T T L
w2 s o e

e D L, O 7
=g +b| +t4axb

]
L

A A
t2q-b=4
scosP=cos2 @

~F=

«|Y

A M
where & is angle between g and 5.

A N s
22laxb =V3=a-b
(S1) is correct.
AA *’“‘j
a-\a+tb!| _

(S2) is correct.

bt | bt

. A
And projection 0[2 on (2— b) =

i
A Jﬁ\
ath

Question61

Let 2 = a,i + a, + a;widehatka, > 0, i = 1, 2, 3 be a vector which makes
equal angles with the coordinate axes OX, OY and OZ. Also, let the

projection of @ on the vector 3i + 4] be 7. Let b be a vector obtained by
rotating @ with 90°. If 3, b and x-axis are coplanar, then projection of a

vector b on 3i + 4i is equal to:
[25-Jun-2022-Shift-1]

Options:
A V7

B. V2
C.2

D.7

Answer: B

Solution:



2 2 2l o | |
cos"atcosf+cosTy=1=cos"a= §=>cosa— —

3

A

N P e
5-.:—_3 +widehat k! . A=0
Fr M i1 i A A
A li=j+ widehatk) - 13;+4;)
q 1'.'r32 i 42

i :
=2 (3+4)=Tx5
& )

~A=5v3
a

i A A 3
=5\i+;+widehat k/

— A M
Let » =pi+g;+rwidehatk

g S i,
a - b =0and ’a5£]=0
Sp+gtr=10
2 aq F
&l 111 ]|=0=g=r
1 00

— A M
b =—2ri +rj trwidehat k&
=y f 3 3 i
b =rl-2j+j+widehat k)

gy |
Now g =|b
b 3
‘_jﬁ: b vrb_z) pl = ——

IrIvE=1r| = 2

= n = | “.-:.,_ -: |
= Projectionof 5 on 3i+4j=| 2 — e _L -
VY3 +4°
=z l\_é__ _I') = __1:‘.
Projection = 2.3 = V2
5 V2 T

~B is correct.

Question62

-

b| =,3 and

Let 0 be the angle between the vectors @ and b, where a | =14,
0 ( D %).Then |(5’—1_5) X (5’+B)|2+4(3-B)2isequalto_
[25-Jun-2022-Shift-1]

Answer: 576

Solution:



=2z <2 )l T 7)

4T ) -3 )

—2 |2
=4 a b

=4.169=576

Question63

A A

Letl_))=i+J+NA<,2x€R. If 2 is a vector such that 2 x b = 131 — j — 4k and

3.5+ 21 = 0, then (3—5’) - (ﬁ—f) + (1_5+5’) . (Q_f{) is equal to____
[25-Jun-2022-Shift-2]

Answer: 14

Solution:

Solution:
- A A A
Leta =xi =yj +zk
A

i

So, = Ii\()\y -7)+ 3\(2 - Ax) + ﬁ(x -y

- >
> N>

2Ay—z=13,z—-Ax=-1,x—-y=-4
andx+y+Az=-21
= Clearly, A=3,x=-2,y=2andz= -7

N AA A
So,b—-a=3i—-j+10k

andg+5)=—{1\+33\—412
(p-3) (k=5 +(B43) - (i-k) c1143=14
Question64

-

If2:5=1,b-¢=2and?-3 =3, then the value of

[2x (Exz),Tx(ex3),ex (Bxz)]is:
[26-Jun-2022-Shift-1]

Options:

A.0

al

B. —6a- (b x



c.-122-(2x 1)

D. -12b - (2 x 3

Answer: A

Solution:

O A— | - = =
'.'a)(li})’,:'|=3b—c:u
—h —  — — o
brlewagl=c—-2a=v
o T —_—  —

I-\..-_}.I_ 7 pet
c*lb=gl=3p-"2a=w

—F g, —*
TV T W

So, vectors ¢, v and w are coplanar, hence their Scalar triple product will be zero.

Question65

Leta=i+i+2b=2i—-3i+kand ¢ =i—J+kbe three given vectors. Let
v be a vector in the plane of @ and b whose projection on < is % If

Vej= 7, then V - (€+1A<) is equal to :
[26-Jun-2022-Shift-2]

Options:
A.6

B.7

C.8

D.9
Answer: D

Solution:

M

Let ¥ =4,7 +4, b, where 4, 4, € R = (4, = 24,)i + (4, - 34,)j = (24, + L)k

-

=+ Projection of 3 on ¢ is —=

5

1 A1 7 237 +97 43
. A.l ,_f.: .’_1 jlf: z_f..l .’_:_ 2

ady+34,=1... (i)

and 3 - j=7=1,-34,=7..(i)



from equation (1) and (ii}

1,=41=-1
¥ =2i+7j+7k
7 (i) =247
=9

Question66

Let2=i4)—kand ¢ = 2i — 3j + 2k. Then the number of vectors b such

that? x 2=z and |7| € {1, 2, ...... , 10} is :
[27-Jun-2022-Shift-1]

Options:

A. 0

B.1

C.2

D.3
Answer: A
Solution:

I\

A

ol o)
I
——
—.

+ W>

A
3]

-
C

2]

A
i— 2
g -

, b a
X

X

(0]

L2

- - -
C-a

~

o.LoJ. =2
Vc?

C

=0
A A A

+j—k)(21—3j+2k) =0

-3-2=0

=—3 = 0 (Not possible)

_)
= No possible value of b is possible.

- |

N e > o

Question67



Let @ and b be the vectors along the diagonals of a parallelogram having
area 2v2. Let the angle between @ and b be acute, |5’| =1, and

|5’ . _b)| = |E’ X E|. If ¢ = 2\/5(5’ X B) — 2b, then an angle between b and ? is
[27-Jun-2022-Shift-2]

Options:

p. 3O
Answer: D

Solution:

Solution:
- —
*a and b be the vectors along the diagonals of a parallelogram having area 2v2.
= —
% |3 xb| =2v2

|5’|‘_b)‘sin9=4\/§

=|_f> | sin® = 4v2.... (i)
and 5’-3‘=‘5’x3|
12lb|cos6 = |3]|b]sin6
=tanf =1

2

—2|b 2 =-128
- -

—8|axb 2 +4|bp?
=|c|* =8.32+4.64
=2 = 16v2
From (ii) and (iii)
- | >
||c||b|cosa=—128
1

V2
31

(X=T

-
+ C

Question638

If2 =24+ 31A<, b=3+3i+kand ¢ = clg + 023 + c31A< are coplanar vectors
and 3 - ¢ = 5, b1¢, then 122(c, + c, + c;) is equal to
[28-Jun-2022-Shift-1]



Answer: 150

Solution:
Solution:
2C, +C, +3C,=5....... @)
3C, +3C,+C, =0
2 1 3
N
[apel=| 3 3 1
C, C, C,

=2(3C,—-C,) - 1(3C, - C,) + 3(3C, — 3C,)
=3C, + 7C, - 8C,
=8C, - 7C, —3C, =0...... (iii)

10 -85 _
€= 122’ C, = 122" Cs 122
So 122(C, + C, + C,) = 150

Question69

leti=ai+2 —kand b = —2i + aj + 1A<, where a € R. If the area of the
parallelogram whose adjacent sides are represented by the vectors @ and
- - ]2

b is {15(a? + 4), then the value of 2|?a’|2 + (_’ . b) |b| is equal to :
[28-Jun-2022-Shift-2]

Options:
A. 10
B.7

C.9

D. 14

Answer: D

Solution:

Solution:

- A A A - A A A
a=oai+2j—kandb =-2i+aj+k
A A A
i j k

-0 A " 2 :
axb= o« 2 -1 =2+ a)i-(ac—2)j+(a”+4)k

-2 o 1

Now |2 x b| = {15(c% + 4)

=2+ )+ (a = 2)* + (o + 4)* = 15(a® + 4)
=o' —5a°-36=0

sLoa=+3

Now, 2|2 P +(2-b)|b 2 =2.14-14=14




Question70

Let @ be a vector which is perpendicular to the vector 3i + %J + 2k, If

a X (2g + 1A<) =2i-13i - 41A<, then the projection of the vector @ on the

vector 2g + 23 + k is :
[28-Jun-2022-Shift-2]
Options:

1
A. 3

B.1

C.

wu

7
D. 3
Answer: C

Solution:

Solution:
- n A A
Leta =a;i+a,j+ajk

A A A a
and a - (31— %j+2k) =0=3a, + 72+2a3=0..... (i)
- (I\ /\) A A A
and a x {2i +k/ =2i —13j — 4k
A

A A A A A
=a,i +(2a; —a,)j — 2a,k = 21 — 13j — 4k

na, = 2. (i)
and a, — 2a, = 13..... (iii)
From eq. (i) and (iii) : a, =3 and a; = =5

A A A
& =3i+2j-5k
A

A A _
.. projection of @ on 2i+2j+k= 6+4-5

3

3
3

Question71

Letz=ai+3i—k b=3i—Bi+4kand ¢ = i + 2] — 2k where «, B € R, be
three vectors. If the projection of 2 on 2 is 22 and 5 x ¢ = —6i + 10i + 7k,

3
then the value of a + B is equal to:
[29-Jun-2022-Shift-1]

Options:
A. 3
B.4

C.5



D.6

Answer: A

Solution:

Solution:
A A A
a=oai+3j-k

A A A
b =3i —Bj +4k
A A A
c=i+2j—-2k
Projection of aoncCis

l

l

a-c_ 10
> 3
bl
a+6+2 _ a+8_ 10
V1% + 22 + (=2)? 3 3
- A A A
b x ¢ =—6i+10j + 7k
T
i j k \ . . ) ) .
3 -B 4 = (2 —8)i +10j + (6 + )k = —6i + 10j + 7k
1 2 -2
28—8=—6&6+p =7
a+B=2+1=3
[ ]
Question72

Let A, B, C be three points whose position vectors respectively are
=1+ 4] + 3k

=2€+(x3+4lﬂ<,(xER

= 3i — 2j + 5k

If a is the smallest positive integer for which 3, 5), < are noncollinear,

then the length of the median, in AABC, through A is :
[29-Jun-2022-Shift-2]

ol ol o)

Options:

A- ’\/82

B. ==
c. Y69

D. —
Answer: A

Solution:



Solution:

il _a-4_1 _

ABAleE— 6 —2z(x—1

- 2 o . " .

a, b, c are non-collinear for a = 2 (smallest positive integer)

Mid-point of BC = M( % 0, %)

AM = 2+16+ 3 = ‘/872

Question73

Leta=i—-2i+3% b=i+]+kand ¢ be a vector such that = + (5)><E’) =0

and b - ¢ = 5. Then the value of 3(2 - 2} is equal to
[29-Jun-2022-Shift-2]

Answer: 0

Solution:

Solution:

-
a+bxc=0

- - -
axb+|b22-5b=0

. - 1( A A A
It gives ¢ = 3 10i + 3j + 2k
s03a-¢ =10

. . - S
But it does not satisfy a + b x ¢ = 0.
This question has data error.
Alternate (Explanation) :

. . -5 .2 P .
According togiven a&b a-b=1-2+3=2... (i)
but given equation

—
a= —(b x C)
=>5)J_B) -a- l_)) =0
which contradicts.

Question74

Let 3, b be unit vectors. If ¢ be a vector such that the angle between @ and

¢is 5, and b =7¢ + 2(2 x 3), then |66’|2 is equal to :

[24-Jun-2022-Shift-1]
Options:

A. 6(3 —V3)

B.3+V3

C. 6(3 +v3)



D. 6(V3 + 1)

Answer: C

Solution:

= 1=|¢ F3-v3)

= 36/¢c |° = i=6(3—f§)
3-v3

Question75

If the shortest distance between the lines

2o (=teat) +alizal)

and 7 = (—3 + 21A<) + p(g i+ k) is %, then the integral value of a is

equal to
[24-Jun-2022-Shift-1]

Answer: 2
Solution:
o M Fi
— — i .-;I 'R S M M
bi¥by= |1 —g o | =ai~jTle" Dk
=1 1
i = A A &
dy T d@g=iE itk

l—=* —* ) [ e
. (a1~ a;)-1b,* &,
Shortest distance = ey
1% b,

= \XE: : ﬂz{ﬂ—l) _
3 Véd+1+@-1)
=6(a’—2a+1)=2a"—2a+2

= (@a-2W2a—-1=0=a=2because acz.



Question76

Let ABC be a triangle such that
BC=73,CA=1b,AB =73, a| = 6v2, overrightarrow |v| = 2v3 and b - ¢ = 12.
Consider the statements :

s1): | {zx2) + (2x2)|=|2] = 6(2v2 - 1)
(2) : £ACB = cos™*  Z)

Then
[25-Jul-2022-Shift-1]

Options:

A. both (S1) and (S2) are true
B. only (S1) is true

C. only (S2) is true

D. both (S1) and (S2) are false

Answer: D
Solution:
g -
c b
B "5 ®
ﬁ
a+b+c=0
— -
then a + E) =—Db
_)

then (3 +2)xb=-b xb



©axb+Cxb=0..03)

For (S1):/3 x b b|—|c|—62\/2—1)
|(a+c)xb\—|c|=6(2\/2—1)

|2| = 6 = 12v2( not possible )

For (52 )from()b+c_—5’

-

=>b-b+c-b— a- b
= 12+12=-6 2v3 cos(m — LACB)

V2
. cos(ZLACB) \/ 2

X =
= —)

win| @l

" LACB = cos™ \/

S(2) is correct.

Question77

Let5’=?—3+21A<andletl_5beavectorsuchthate’a’x_b’=Zg—ﬁandﬁ’-ﬁ

Then the projection of b on the vector 3 — b is:
[25-Jul-2022-Shift-2]

Options:

|

A.

<
N
—_

\1le

a
W
- -
wiw|

2
D. 3
Answer: A
Solution:
A A A
a=i-j+2k
axb=2i-k
—_
a-b=3
-2
2 xDbl'+|3:Db 2= k
22
~5+9=6|D|
2 7
=|b|" =3
_)
13- =1



Question78

leti=ai+i—kand b = 2g+3—a1A<, a> 0. Iftheprojectionofﬁ’x_b)onthe
vector —i42j — 2k is 30, then a is equal to :

[26-Jul-2022-Shift-1]

Options:

15
2

>

D.7

Answer: D

Solution:

Solution:
. - -
Given:a=(a,1,—-1)and b =(2,1, —a)

A

k
-1

A
i
- -5 7
c=axb=

_ e, s

o
2 -

= (~a+ )i+ (a® = 2)] + (o - 2)k

. . - - A A A
Projectionof cond = —i + 2j — 2k
—_

- d .
c-— | =30 Given }
|d |

a—-1-4+2a>-2a+4
vVi+4+4
1

On solving o = _TB (Rejected as .o > 0)and o = 7

= 30

= =

Question79

Let? =i +J + BIA< and b = 3i — 5] + 4k be two vectors, such that

2% B = —i+ 9i + 12k, Then the projection of b — 23 on b + ? is equal to
[27-Jul-2022-Shift-1]

Options:
A. 2

39
B. =

C.9



D. 46

5
Answer: D
Solution:
Solution:
N A A A > A A A
a=oai+j+pk b=23i-5j+4k
- A A A
axb=-i+9j+12k
pon A
! J k A A A
a 1 B =—i+9j+12k
3 -5 4

b-2a=3i-5j+4k—-2\-3i+j—-k
2,2 A A A
b -2a =9i-7j+ 6k

- A A I\) ( AA I\)
b+a=13i-5j+4k/ +\-3i+j-k

A A

l

l

b +a = —4j + 3k
b - - -
Projectionof_b)—25’0n3+5)is = (b_zi)'(b*'a)
b+ 3|
_ 28+18 _ 46
5 5
Question80

Let?=2 —i+5tand? = al + i+ 26 1f ((3x3) xi) -k = 2, then |Fx 2
is equal to
[27-Jul-2022-Shift-1]

Options:
A 4

B.5
C.v21
D. V17

Answer: B

Solution:
Solution:
Given,E’=2Ii\—3\+51§andl_))=cxli\+|33\+2ﬁ
Also, ((E)XI_J)) xi) -ﬁ: 22_3
I O ) I B 2

23




=222 —-5a= 22—3=>(x= 73

- A A A
Now, |B x 2il=|lod + 8} + 2k} x 2]
=|2a1§+0—4”
= {40’ + 16

=4 ( 3) +16=5

Question81

]
©
o)

- 5 - -
Let 3, b, ¢ be three non-coplanar vectors such that @ x b =4¢, b x ¢

and?:’x5’=a3,a>0
If|5’|+|3|+|3 = 36, then a is equal to .

[27-Jul-2022-Shift-2]

Answer: 36

Solution:
Given,

_)
axb=4-C.... )
-
bxC=9 a.... (ii)

ﬁ
Cxa=a-b... . (i)

Il

Taking dot products with c, a, b we get

- D2 S5 5 S
ab=b:-c=c-a=0
Hence,

@ = bl =4.¢]..... (iv)
(i) =bl-|2] = 9:[3].... (v)
(i) =c|-|3] = a-b]... (vi)
Multiplying (iv), (v) and (vi)

Y
=12]- 1512 = 360..... (vii)
Dividing (vii) by (iv) =|¢ | = 9a= | C = 3Va.... (viii)
Dividing (vii) by (v =>|a | = 4oc=>| a\ =2V
-

Dividing (viii) by (vi) =>overr1ghtarrow | b| =36=>b| =6

, — — — —-43
Now, as given, 3va + 2Va + 6 = % =V = =6
Questiond2

Let the vectors 3 = (1+1i 4 (1-1)j + 1A<, b=(1-0i+ (1+ t)f + 2k and
¢—ti—ti +% t € R be such that for
a, B,y €ER, 03 +Bb + V3 = 0 = @ = B =y = 0. Then, the setof all values of t



is :
[28-Jul-2022-Shift-1]

Options:

A. a non-empty finite set
B. equal to N
C.equaltoR—- {0}

D. equal to R.

Answer: C

Solution:

Solution:
- 2 o

Clearly a, b, c are non-coplanar
1+t 1—-t 1
1-t 1+t 2

t -t 1
S+ +t+20)—(1—-t)(1—-t—2t) +1(t*—t—-t—t) =0
>3t +4t+1)—(1—-t)(1 -3t) =2t =0

S>3t +4t+1)—-(B3t2—4t+1)-2t=0
=t#0

#0

Question83

Let a vector @, has magnitude 9. Let a vector b be such that for every
(x,y) €ERxR-{(0, 0)}, the vector (xé’ + yﬁ) is perpendicular to the

vector (6y5’ — 18x» ) . Then the value of |E’ X 1_5| is equal to:
[28-Jul-2022-Shift-1]

Options:
A.9V3
B. 27V3
C.9

D. 81

Answer: B

Solution:

Solution:
- - - -
(Xa+yb) . (6ya— 18xb) =0
( =2 |_’ 2) 2 22 . 7
= 6xy|a |© =18xy|b|°/ + (6y* —18x“)a-b =0
As given equation is identity
Coefficient of x* = coefficient of y* = coefficient of xy = 0



S[3 2 =.3[b?=b| =3v3
-

anda.l_))=0

12 x| = |2]Ib] sino

=9.3v3.1 =27V3

Question84

Let S be the set of all a € R for which the angle between the vectors
U= a(logeb)g ~6i +3kand 7 = (logeb)g + 2 + 2a(logeb)f<, (b > 1) is acute.
Then S is equal to :

[28-Jul-2022-Shift-2]

Options:

B.®
c. (- 0]

(2]
Answer: B

Solution:

Solution:

N A A A

u = a(log,b)i — 6j + 3k

N A A A
v = (log,b)i + 2j + 2a(log bk
For acute angle u-v>0
=a(log,b)* - 12 + 6a(log,b) > 0
“b>1
Letlogb=t=t>0asb>1

at’+6at—12>0 Vt>0
=2a€cQ

Question85

Let==3i+)and b =i+ 2j + k. Let ¢ be a vector satisfying

a X (1_5 x 2) = b + 2. If » and ¢ are non-parallel, then the value of 2 is:
[29-Jul-2022-Shift-1]

Options:
A. -5

B.5



C.1

D. -1
Answer: A
Solution:
Solution:
N A A= A A A
a=3i+j&b =i+2j+k
- - - - - - -
ax(bxc)=[3-c)b=(a-blT =D +ic
-
If b&C are non-parallel
thena -2 =183 b = -2

buta - b=5=24=—5

Question36

Let 4 and > be two unit vectors such that the angle between them is 7. If

I
4

0 is the angle between the vectors (3 + kA)) and (3 + 25 + 2 (3 X lA)) ), then

the value of 164co0s°0 is equal to :
[29-Jul-2022-Shift-1]

Options:

A. 90 +27V2
B. 45+ 18V2
C. 90 + 3v2
D. 54 + 90v2
Answer: A

Solution:

Solution:

A A

a'b= \%and|éx}g| - L

V2
(a+p) - (a+2n+2(axp))

- - - = cos O
la+plla+ap+2(axpl]
1+35b+2

=c0s0 = - " -
[A+blla+25+2(axp]
2
lA+bl =2+v2
2
12+ 2h+2(axn) =1+4+4‘éx1§|2+431g

1 4 =~
=544 =+ ==7+2V2
2 V2

3

(3+55) _ 9V2(5v2 +3)
(2 +V2)(7 + 2v2) 164
=164c0s’0 = 90 + 27?2

So, cos%0 =




Question87
If (2, 3, 9), (5, 2, 1), (1, 2, 8) and (2, 2, 3) are coplanar, then the product

of all possible values of A is:
[29-Jul-2022-Shift-2]

Options:
A 4

B. 59

57
C. 5
D. 2

Answer: D

Solution:
Solution:
vA(2, 3,9), B(5, 2, 1), C(1, A, 8) and D(A, 2, 3) are coplanar.
.'.[ABACAT)] =0
3 -1 -8
-1 A-3 -1 =0

A-2 -1 -6
=5[-6(A—-3)—-11-8(1-(A=3)A=2)+(6+(r—-2)=0
=3(—6A+17) —8(—A°+5A—-5)+ (A +4) =8
=8A2—57A+95 =0

95

A, = 8

Question88

Let 3, b, ¢ be three coplanar concurrent vectors such that angles
between any two of them is same. If the product of their magnitudes is
14and (2 x3) - (Ex2) + (Exz) - (2x2) +(2x3)-(2xE) = 168, then

3] +|3|+|5’| is equal to:
[29-Jul-2022-Shift-2]

Options:
A. 10
B. 14
C. 16
D. 18



Answer: C

Solution:

(let)

(Bxb) - (bx2)=(3-p)p-3)-(3-3)(b-b)
_1 .2 1.2 _ 3.2

= 4abc+ 2abc 4abc

Similarly

3 2 (2
= 4abc (c
3
4
_ 3
= Zabc(a+b+c)

So,(a+b+c)=16

(B x3) (2x3
S
X a

a’bc 168

Question89

- - |2 - - R
Let 2 and » be two vectors such that |a+b| = |a |2+2|b |2,a-b = 3 and

512
2 x|  =75. Then |3|?
[29-Jul-2022-Shift-2]

is equal to

Answer: 14

Solution:

Solution:

2|3+ b2 =3 |* +2[b)?

or |2%+|p 2+23 b = |3 2 +2|p)?
-

v > =6

Now |2 xb| = |22 2-(3-B)

75=|a|>6-9

Ja ) =14

Question90

If (1, 5, 35), (7, 5, 5), (1, A, 7) and (22, 1, 2) are coplanar, then the sum
of all possible values of A is
[26 Feb 2021 Shift 1]



Options:

A 3

Answer: C

Solution:

Solution:
Let P(1, 5, 35), Q(7, 5, 5), R(1, A, 7), S(2A, 1, 2)
Given P, Q, R, S are coplanar. Then, PQ, PR, PS lie on the same plane.

A A A A A
PQ = (7 - 1)i + (5 5)j + (5 — 35)k = 6 — 30k
PR=(1—1)i+(=5)]+(7-35k=(—5)] - 28k

A A A A A I\
PS=(2A-1)i+(1-5)j+(2-35)k=(2r-1)i —4j — 33k
** PQ,PR and PS lie on same plane, then

6 0 -30

0 A—5 -28 =0

2A -1 -4 =33

Expand along first row,
6[—33(A—5)—112]+30[(2A - 1)(A—=5)]=0
= 6(—33A + 53) + 30(2A2 = 11A+5) =0
= 60A% — 528\ + 468 = 0
= 102> -88A+78=0
=50 —442+39=0...()
Possible value of A are roots of Eq. (i).

Then, sum of all possible values of A = Sum of roots of Eq. (i)
_ —(=44) _ 44

5 5
[ax’ + bx+ +c = 0, sum of roots = —-b/a}

Question91l

If a and b are perpendicular, then a X (a X (a X (a X b))) is equal to
[26 Feb 2021 Shift 1]

Options:
A. 0

1 4
C.axb
D. |a|*b

Answer: D

Solution:



axX[a x{ax(axb)}]
=aX(ax[(a-b)a—(a-a)bl)

[Using,ax (b xc) = (a-cb-(a-b)c]
=ax[ax((a-b)a—|a|*b)]
=ax[(ax(a-b)a)—|a|*(axDb)]

=ax[0-|a|*(axDb)]
—|a|2[ax(axb)]
—|a| [(a- b)a—(a a)b]
—(a )alal +lal'b
0+1a I
la|*b

Question92

Let three vectors 3, b and ¢ be such that ¢ is coplanar with 3 and

O Y =2, o - - A A A g A A
b,a+c =7 and b is perpendicular to ¢, where @ = —i+i+kand b = 2i +k,

then the value of 2 |5’ +5 + 2% is
24 Feb 2021 Shift 1

Answer: 75

Solution:

Solution:

Let c—}\(bx( xb))
AlB-v)3-(5-3)p)
als (_1+J+ ) +2i+ k)
(-

31+53+6k)
7=3A+5A+6A=7

l

>

> oJ, Il

Question93

A A A
If vectors a;, =xi —j+kand a, =

i + yj + zk are collinear, then a possible

unit vector parallel to the vector xi +i + zk is

[26 Feb 2021 Shift 2]

Options:

1(_% %
A. E(_J-l-k)



B. %(?—3
C. \}—g(hf—ﬁ)

D. %(Q_}Hﬁ

Answer: D
Solution:
Solution:
. AA A A A Y . x _ —1 1
Given, a, =xi — j+kanda, =i+yj + zk are collinear, then 1= 5 == A (Say)
givesxehve L, 1
This givesx = A,y = X z P\
A A
Then, unit vector parallel to vector xi + yj + zk will be
N
A A
= =+ (A)j—(lj+(l) LS
O e (SR (1)
A A

A A
S PN PO < N PO
AVt +2

Question94

Leta=i+0al +3kand b = 3i — ai + k. If the area of the parallelogram
whose adjacent sides are represented by the vectors a and b is 8vV3

square units, then a-b is equal to ............ .
[25 Feb 2021 Shift 2]

Answer: 2

Solution:

Solution:
Area of parallelogram = | a X b|

= ‘(,i\+(x3\+31§) X (3€—a3+£)|
(64)(3) = 160’ + 64 + 160> (given, area = 8V3)

A A A A A A
= ‘(i+(xj +3k) X (Si—aj +k)|
(64)(3) = 16a*+ 64 + 16a” (given, area = 8V3 )
(squaring on both sides)
> al=4
Now,a.b =3—-a?+3
=6-a’=6-4=2



Question95
Leta=2+23—f<,b =i—jandc =1-J—kbe three given vectors. If ris a

vector such thatrxa=cxaandr-b =0, thenr-a is equal to ......... .
[25 Feb 2021 Shift 1]

Answer: 12

Solution:

A A
b=i-j

A A A
c=i—j—-k
rxa=cxa
= rxa—cxa=0
= (r—c)xa=0
L. rT—cCc=1Aa
= r=2Aa+c
=> r-b=2Aa-b+c-b (taking dot w)

{

O=2Aa‘b+c-b

A A A A A A A A A A
=A(1+23—k)-(1—j +(i—j—k)-(i—j =0
= AM1-2)+2=0
= A=2
“r=2a+c
= r-a=2a-a+c-a [taking dot with a ]
=2|al*+a-c
=2(1+4+1)+(1—-2+1)
r-ra=12

Question96

A vector a has components 3p and 1 with respect to rectangular
cartesian system. This system is rotated through a certain angle about
the origin in the counter clockwise sense. If, with respect to new
system, a has components p + 1 and V10, then a value of p is equal to
[18 Mar 2021 Shift 1]

Options:

Al

B. -

NS

4
C. s

D. -1

Answer: D



Solution:

Solution:
After counter clockwise (or anti-clockwise) rotation, the length of the vector a remains constant.

o+1,v10)

3 53, 1)

Q
i.e. |a| at old position = | a| at new position
= (3p)*+ (1)? = (p + 1)* + (V10)
> 9p®+1=p*+1+2p+10
- 8p°—2p—-10=0=4p°—p—-5=0
= (p+1)4p-5)=0

5

= p= Z'_l

Question97

Let a vector al + Bf be obtained by rotating the vector V3i+] by an angle

45° about the origin in counterclockwise direction in the first quadrant.
Then the area of triangle having vertices («, B), (0, B) and (0, 0) is equal
to

[16 Mar 2021 Shift 1]

Options:

A.

N =

B. 1
1

C. =

D. 2v2

Answer: A

Solution:
Solution:
—A A A A
Let OA be v3i + j and OB be ai + Bj.
Y
B
A
45°
; 30°
Yﬁ

As, we can notice in OA, % = tan 30°. So, it makes an angle of 30° with the X -axis.

Now, when OA is rotated further by 45° anticlockwise, the resultant vector OB makes an angle of 75" with the X -axis.



A A
So, OB = | OA| (cos 75%1i 4+ sin75°j
Y

C (0. B) B (o, B)

X5 X
v
Let AOBC be the required triangle whose area we have to determine.
Area of AOBC = (1/2) x ( Base ) x ( Height )
=1/2xXxBXa

%(2 sin75°)(2 cos 75°) = 2sin75° cos 75°
=sin150° = sin 30°

= 1/2
Hence, the area is 1/2sq. unit.

Question938

Let X be a vector in the plane containing vectors @ = 2i —j + k and

b =i+ 2] —k If the vector  is perpendicular to (32 + 2 — k) and its
projection on 3@ is %, then the value of |?|? is equal to

[17 Mar 2021 Shift 2]

Answer: 486

Solution:

Solution:
Let x = Aa + pb, where A and p are scalars.

= x=2\(2,'1\—3\+1,;) +p(l'1\+23'\—1,;)

x =120+ 1) + 20— 2) + kO - p)
Since, x is perpendicular to (311\ + 23\ - 1/\<)
Then, x- (31 + 2] = k) = 0

= 3A+8u=0 _
Also, given projection of x on a is % ..... (i)
.X-a _ 17V6

Cal T2
=22(2A+p)+ (A —2p)+ (A —p) =51

6A —p = 51 ...(ii)

From Egs. (i) and (ii),

A=8p=-3

A A A
w x =13i — 14j + 11k
= x| = V(137 + (=14)> + (11)?
x| = (13)%+ (—14)* + (11)* = 486

Question99



Let a and b be two non-zero vectors perpendicular to each other and
la] = | b|. If |a x b| = | a], then the angle between the vectors

[a+ b+ (axb)] and a is equal to

[18 Mar 2021 Shift 2]

Options:

A.ﬂn‘l(i%)
)
)

)

Answer: B

<,

B. cos™!

Sl

§||H

D.sin”!

(
C. Cos_l(
(

<

Solution:

Solution:

Given, alb...(i)

la] = | b]...(ii)

and |axb| = |a|

= J|a||b|sin90° = |a| [from Eq. (i)]

= |b| =1= |al...(iii) [from Eq. (ii)]

From Eq. (iii), we can say that

a X b are mutually perpendicular unit vectors.
A

A
let a=iandb=j
A

L axb=k

Now, [a+b+(axb)l=i+]+kl

.. cosO = (,i\+3\+ﬁ).w/§i\/T= \/1—_

6=cos'1( %)

Question100

Leta=2i—3i+4kand b = 7i + ] — 6k, Ifrxa=rxb,r- (g+2§+lh<) = =3,

then. r- (23 -3 + k) is equal to
[17 Mar 2021 Shift 1]

Options:
A. 12

B. 8
C.13

D. 10



Answer: A

Solution:

Solution:
A A A
a=2i-3j+4k

A A A
b=7i+j-6k
Ifrxa=rxb

(5544} )
= r=2Aa-b)=2A15i+4j—10k

A A A
Now,r-(i+2j+k) =-3
A A A A A A
= )\(51+4j+10k)-(i+2j+k) =-3
= M5+8+10)=-3
= A=+1

A A A
~r=-5i—-4j+ 10k
So,r- (2§ - 3] + %)
—(osi—af+10k)(2f =3} +k

=-10+12+10
=12

Question101

Leta=€+23—31A<andb=Zg—33+5f<.lfrxa=bxr,r-(ag+23+f<) =3

and r. (2g + 5] — aﬁ) = —1, a € R, then the value of a+ | r|2 is equal to
[16 Mar 2021 Shift 2]

Options:
A.9

B. 15
C.13
D.11

Answer: B

Solution:

Solution:
(/\ A I\)
Given,a = i +2j — 3k
( A A I\)
andb = 12i = 3j + 5k

(/\ A I\)
frxa=bxrr-lai+2j+k/ =3

(/\ A I\)

r-\2i+5j—ak/ =-1
srXxa=bxXr
(rxa)=—-(rxb)=>(rxa)+(rxb)=0

srxXx(a+b)=0=r=2A(a+Db)
Sr=ala+2)i+2-3)]+(=3+5k
or=al3i =+ 2k)

A A A
r-(oci+2j+k) =3



(I\ A I\)( A A A
=a13i —j+2k/lai +2j +k/ =3
= AM3axa—-2+2)=3

=aA =1
( A A I\)
r-\2i+5j—ak/ =-1
salsl =2k 2+ 5f —ak) = -1

= A6-5—-2a)=—-1=A(1-2a)=-1
= A-20A=—-1=>A-2=-1
= A=1
So,a=1
(I\ A I\)
r=13i—-j+2k
> |r*=9+1+4=14
a4 |r|P =1+14=15

Questionl102

A A A

Let < be a vector perpendicular to the vectors 2 =i +j — k and

=y

b=142 +kIf2- (?+3+31A<) = 8 then the value of © - E’xﬁ) is equal to

[16 Mar 2021 Shift 2]

Answer: 28

Solution:

Solution:
Since, c is perpendicular to a and b.
So, c = Ala x b)

A A A
a=i+j—-k

A A A
b=i+2j+k
A
k
-1
1

Now, a X b =

= e >
N = >

A A A

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

=3i—-2j+k

A A A
=>c=)\(3i—2j+k)

A A A
Now,c-(i+j+3k)=8
(l\ A l\)(l\ A I\)
AM3i—-2j+k/li+j+3k/ =8
=>4\ =28

A A A
So,c=2(31—2j+k)

A A A A A A
So,c-(axb)=2(31 - 2] +&) (31 - 2] + &
209+4 +1)
28

Question103



Ifa=a§+B§+31A<,b= —Bg—af—ﬁandc=€—23—1A<suchthata-b= 1 and
b.c = -3, then i[(a x b) - c]lis equal to
[17 Mar 2021 Shift 1]

Answer: 2

Solution:

Solution:
a=(a, B, 3)
b=(-p, —a, —1)
c=(1,-2,-1)
a-b=1
—afp—-afp-3=1
ofp = -2
b-c=-3
—B+20+1=-3
B—2a=4

—2
= BP+4=4B=PB -4B+4=0

> B-22°=0=>p=2
of=-2=a-2=-2

=2 qg=-1
Hence, %[(axb)-c]
a=(-1,2,3)
b=(-2,1,-1)
c=(1,-2,-1)
ok C
-2 1 -1
(axb)-c= (=517} +3% i —2f -k
=-5+14-3=6
L1 ol= Lxg=
. §[(a><b) cl = 3><6 2
Question104

Let O be the origin. Let OP = xi + yf — k and
0Q = —i + 2j + 3xk, x, y ER, x > 0, be such that |PQ| = V20 and the vector

OP is perpendicular to 0Q. If OR = 3i 4+ 2j — 71A<, z € R, is coplanar with
OP and OQ, then the value of x* + y2 + 22 is equal to
[17 Mar 2021 Shift 2]

Options:
A7
B.9
C.2



D.1

Answer: B

Solution:

Solution:
A A A

Given, OP =xi +yj —k

A A A
0Q = —i +2j + 3xk

A A A
OR =3i+2zj—-7k
and |PQ| =v20
Now, |[PQ| = | OQ — OP | = | OP — OQ|

A A A
= (x+1i+(y—2)j—(1+3xk
SPQ |2 = (v20)? =20
> X+ 12+ (y—-2)2+(1+3x)?%=20
*OPLOQ
~OP-0Q =0
=>—-x+2y—-3x=0

=(x+1)2 + (2x — 2)? + (1 + 3x)? = 20

=y = 2X
=X+ 1 +2x+4x* +4 - 8x+ 1 + 9% + 6x = 20
=14x* 4+ 6 = 20 = 14x* = 14
=>x> =1 =x = =1 but x must be positive as in question conditions i.e. x > 0.
~ x=-1 (Rejected)
Hence, x =1
Ly=2x=2x1=2
Now, OP, OQ and OR are coplanar.
.. [OPOQ OR] = 0

x y -1 1 2 -1
= -1 2 3x =0= -1 2 3 =0
3 z =7 3 z =7

= 1(-14-32)-2(7-9)—-1(-z—-6)=0=z= -2
Xy 42 =1+4+4=9

Question105

if (2 +35) is perpendicular to (72 = 5%) and(z - 47) is perpendicular to
(75’ —2b ) , then the angle between a and b (in degrees) is .
[25 Jul 2021 Shift 2]

Answer: 60

Solution:

-

(2 +3b0) L (73 -5D)
(2+3b).(73-5b) =0
71212 = 15| +163.5 = 0 .....(1)

—_

2-4b).(73-2b) =0



7121%+8|p]" = 303.0

I
o

from (1) & (2)

EE \b\_)

cosO = JLL .0 =60°
23|

Question106

Let 3, b, ¢ be three mutually perpendicular vectors of the same
magnitude and equally inclined at an angle 0, with the vector @ + b + ¢,

Then 36c0s>20 is equal to
[20 Jul 2021 Shift 1]

Answer: 4

Solution:

=36Cc0s%20 = 4

Question107

For p > 0, a vector v, = 27 4+ (p + 1)] is obtained by rotating the vector
v, = w/§p? + 3 by an angleO about origin in counter clockwise direction.

Iftan @ = %, then the value of a is equal to

[20 Jul 2021 Shift 2]

Answer: 6

Solution:

Va=2i+(P+1)j

Vi =3Pi+]j




|V1| = |U2|
3PP +1=44+(P+1)?
2P —2P-4=0=P'—-P-2=0
P =2, -1 (rejected)
—»

—
cos[—]:& :M
V||V, Ve+1)*+4V3p%+1
=Y f
cos@=2¥3+3 _4v3 +3
v13v13 13
tan @ = 112 -24V3 _6V3 -2 _av3 -2
4V3 + 3 4W3+3 4V3+3
Question108

In a triangle ABC, if |1§C| = 3, 5A| =5 and|B_f)%| = 7, then the projection of

the vector BA on5C is equal to
[20 Jul 2021 Shift 2]

Options:
A2
B. 13
C. 11

D. L2
Answer: C

Solution:

Solution:

. . _) _) .
Projection of BA on BC is equal to
—_
=‘BA‘cos LABC
7%+ 3% - 5%
2x7x%x3

-1
2

=7




Question109

Let3=2i+3i+kandd =1+ 2j + k be two vectors.
If a vector T = ((x? + Bf + vﬁ) is perpendicular to each of the vectors

(8 +d) and (3 -3), and|?| = v3, then |a|+ | B | + | v| is equal to
[25 Jul 2021 Shift 1]

Answer: 3

Solution:

Solution:
P =2i+3j + k (Given)
d=1i+2j+k

15k
Now (B +¢q)x (B -1l = ‘ 3 5 1 ‘
110
=271 -2] -2k
2 - 2yslB+d) x (B-7l) ,val-21 2] -2k
(B +d) x (3-7] V2% + 27 4 2

T=+(-T-7-%)
According to question
> _ N LT
r=ai+pj +vk

Sofaf =1,[B] =1,[v| =1
Slol+|Bl+]v] =3
Question110

If 3| = 2, 1_5| =5 and |5’x5)| = 8, then |5’.5)| is equal to :
[25 Jul 2021 Shift 2]

Options:
A.6
B.4
C.3
D.5

Answer: A

Solution:



13l =2|b| =5
12 xb| = [3]|b|sin6 = =8
sin® = i%.. .bv = |E’|‘_b)‘cose

—1 + 27 + 3k. Then the vector product

2
Questionl1l1l
Leti=i+4+j+2kandb =
5’+B) X ((E’X ((E’—E) xl_)))) xl_a)) is equal to:
[27 Jul 2021 Shift 1]
Options:

A.5(34% - 57 + 3%)
B.7(34% - 57 + 3%
c.7(30% - 57 + 7%)
D.5(307 = 55 + 7%)
Answer: B

Solution:

Solution:
i+j+2k
—i+2j +3k.
—_ ~

~

ol ol o
Il

% X ol o] +
X X

ol ol ﬁmi Pl
o

270-1 =57 +3k)

2+0) x(7(=7 =57 +3%))
7007 +3] +5k) x (=1 =57 +3k)
17 %
0 3 5
1 -5 3




=347 = (5)] + (3k)
~347 -5 +3k
~7(347 - 55 +3k]

Questionl122
Leti=1+]+k, band? =] — k be three vectors such that 3 x b = ¢ and
2.5 = 1. If the length of projection vector of the vector » on the vector

3 x ¢is 1, then the value of 317 is equal to
[27 Jul 2021 Shift 1]

Answer: 2

Solution:

Solution:

—_
axb==¢
Take Dot with C

—_

(Fxbl2=]212 =2

. . = -
Projection of b or a x

5. (2x32)] _
- -
a X cC

2 4

=L s12=2

6

N
C

=1

1

32=2

Questionl113

Let 3, b and ¢ be three vectors such that? = b x (5 x2). 1f magnitudes of
the vectors 3, band ¢ are v2, 1 and 2 respectively and the angle between

b and © is 0 ( 0<0< g), then the value of 1 + tan 0 is equal to:
[27 Jul 2021 Shift 2]

Options:
A.V3+1
B. 2
C.1

D.‘/?’il

V3

Answer: B



Solution:

- > o
=a =2cosbb —c

|g|2=(200$9)2+22—2.20056_b).?
=2 =4c0s’0+4 —4cosH.2cos0
-2 = —4c0s°0

29 _ 1
=C0s“0 = >
=sec’® =2
=tan%0 = 1
1+ tan0 = 2.
Questionl14

Let the vectors(2 +a +b)i + (a+2b +c)i — (b + ¢)k, (1 + b)i + 2b — bkand
(2 +b)i +2bj + (1 —b)k a, b, c, ERbe co-planar. Then which of the
following is true?

[25 Jul 2021 Shift 1]

Options:

A.2b=a+c
B.3c=a+hb
C.a=b+2c
D.2a=b+c

Answer: A

Solution:

Solution:
If the vectors are co-planar,

a+b+2 a+2b+c -b-c
b+1 2b -b

b+ 2 2b 1-b
Now R, » R; —R,, R, » R, - R,

a+1 a+c —c
b+1 2b -b

1 0 1
(a+1)2b—-(a+c)(2b + 1) — c(—2b)
2ab + 2b — 2ab — a — 2bc — ¢ + 2bc
2b—-a—-c=0

So =0




Questionl115

ol

Let three vectors 2, 5 and € be such that 2 x b = ¢, b x
Then which one of the following is not true?
[22 Jul 2021 Shift 2]

Options:
Azx((B+2)x(5-2))=7
B. Projection of @ on (b x2)is2

Clzve]+[ezn]=8

2

D. |33 +5-22]° =51
Answer: D
Solution:
Solution:
Waxb+2)x(p-3)) =
=3(-bx2+2Txb) =-2(3x (b x2))
=—2(3x3)8
(2) Projection of aon (_b) X E’)

- (_’ —)) - -
_a.lbxcl_a.a |5>’=2

b x 2 E{
e[z3cl+lzzp]=2[z3 =282
=2a.a=2[a]? =
(4)5)><B)=E)and1_))x8=5)
- o
=a, b, ¢ are mutually perp vectors.

N

2 xBl=l2l=3l[3]=I2] =I3] = &L
Aiso, |b x 2| = a|=|p]|2] =25[3] =2& |p| =1
2+b-22"=(33+b-22) .(33+b - 22

i
— 93 2 +|D 2 +4]3P
—(Ox4)+1+4x4)
—36+41+16 =53

Questionl16

Let a vector ? be coplanar with vectors > =21 + ) + kand =1 -] + k. If 3
is perpendicular to d =31 + 2j + 6k, and |5’| = v10. Then a possible value

of [z52] + [333] + [327] equal to:
[22 Jul 2021 Shift 2]

Options:
A. —42



B. -40
C.-29
D. -38
Answer: A

Solution:

Solution:

S5 _ .2 s 7 ~ ~
a=Ab+pc=1i2r+p)+ jA—-1n)+ k(A+n)

-
a.d =0=32A+W +2(A—1) +6(Q+np)
=14A+7n=0=>p= -2\

-3 =(0)1 -32] +(-nk
=|al =violal = vio=|al =1

=2>A=1o0r-1

[3p2] =

(32l + [3bd ] +[32d] = (3D +2d]
0 —3A A

=13 0 2
3 2 6

= 3A(12) + A(6) = 42A = —42

Questionl117

let2=21+j—-2kandb =

a.c¢ = |E’|, ¢ —3| = 2v2 and the angle between (E’xl_a)) and

value of| (5’ X 3) X E’| is
[20 Jul 2021 Shift 1]

Options:

A.

wiN

B.

w

C.

D.

N W

Answer: D

Solution:

Solution:

i+ j.If 2 is a vector such that

is 7, then the



- ~ ~ ~
Also,axb=2i-2j+k

Given (3 x b) = ‘gxg‘|€|sing
= (3)(1)(1/2)

=3/2
Questionl118

Let a and b be two vectors such that |2a + 3b| = |3 a + b| and the angle
between a and b is 60°. If % a is a unit vector, then |b| is equal to

[31 Aug 2021 Shift 1]
Options:

A 4

B. o6

C.5

D.8

Answer: C

Solution:

Solution:

|2a + 3b|=|3a + b

=|2a+3b|*=|3a+b|?
=4|al*+9b|*+12a.b =9 |al*+|b|*+6a.b
=5|al*-6a.b-8|b|* =0

% is a unit vector.

So,Ja| =8
And,

5.64 — 6.8]b] ( %) —8b2=0

=|b|*+3|b|-40=0
(Ib| +8)(]b| =5) =0

|b] =5
As,|b] = — 8 Not possible.
Question119

Let a, b andc be three vectors mutually perpendicular to each other and
have same magnitude. If a vector r satisfies.

ax{(r-b)xa}+bx {(r-c) xb}+cx {(r-a) xc} =0, then ris equel
to

[31 Aug 2021 Shift 2]

Options:

A.%(a+b+c)



B.%(2a+b-c)
C.%(a+b+c)

D.%(a+b+20)

Answer: C

Solution:

Solution:
ax[(r-b)yxal+bx[(r-c)xbl+cx[(r-a)xc]=0
=2a.a(r-b)-(a.(r-b))a+b.b(r-c)-(b.(r-c))b+c.c(r-a)-(c.(r-a))c=0
=|lal*(r=b)—(r.a)a+ |b|*(r=c)—(r.b)b+|c|*(r—a) —(r.c)c = 0 [ a b, c are mutually perpendicular; .a . b =
b.c=c.a=0]
=>|a|2[3r—(a+b+c)]—[(r.a)a+(r.b)b+(r.c)c]=0['.' la] = |b| = |c]|]
=|al’[3r—(a+b+c)—r]=0
~3r-(@a+b+c)-r=0
_a+b+c
2

=r

Question120

A hall has a square floor of dimension 10m x 10m (see the figure) and

vertical walls. If the ZGPH between the diagonals AG and BH is cos_lé,

then the height of the hall (in m ) is

E F
H G
P
B
A
10m
D 10 m C

[26 Aug 2021 Shift 2]
Options:

A.5

B. 2V10

C.5V3

D. 5V2

Answer: D

Solution:



Solution:
Let A = (0,0, 0)
= (10, 0, 0)
G = (10, 10, h)
= (0, 10, h)
E F

D C
AG =101 +103 +hk

BH——101 +1OJ +hk
Since, AG.BH = | AG| | BH | cos©

(=100 + 100 + h%) = yh% + 200 . {12 + 200 . (%)

=5h? = h? + 200
=>h? = 50
=h = 5vV2

Questionl121

If the projection of the vector i + 2] + k on the sum of the two vectors
2i +4j — 5k and —Ai + 2j + 3k is 1, then A is equal to
[26 Aug 2021 Shift 2]

Answer: 5

Solution:

Leta = /i\+23\+/15

b —21 +4J —5k

c-—?xl +2J +3k

Now, according to the questions,
a.(b+c) _

|b + c|
=a.b+a.c= |b+c|

S5+ (—A+4+3)=|(2-27+6] -2k
=(12-2)2=2-2)%*+36+4

=>A%2 +144 — 24N =A% — 40 + 4 + 40
=>A=5

Questionl122

Leta=1+5] +ak, =_?+33+B§ and c = —i + 2j — 3k be three vectors
such that, |b x ¢|] = 5V3 and a is perpendicular to b. Then, the greatest

amongst the values of |a|® is
[27 Aug 2021 Shift 1]



Answer: 90

Solution:

Solution:
Given,a=1 +5j +ak
b=1i+3j +Bk
andc=—-1i+2j —3k
“alb

=a.b=0

:>(/i\+5:i\+a§).(/i\+33\+[3/l;)=0
=214+154+af =0

oraf = —16 ...(i)
Tk
Now,b X ¢ = 1 3 B
-1 2 -3
= 1(=9-2B)— j(=3+B) + k(2 +3)

bxc=1i(-9-2B)+ j(3-B)+5k
Given,|b x c| = 5V3

=>|bxc|* =75
=(-9-2B)*+(3-PB)*+25=75
=B +6B+8=0

=2Bp=-2,-4

From Eq. (i), we get
Forp=-2,a=28
Forp=—-4,a=4

For maximum value of |a|2, x=38
Lo =1+25+64 =90

Questionl123

If ¥ tan” 1# = p then the value of tanp is

r=1

[26 Aug 2021 Shift 2]

Options:

C. 100

51
D. 50

Answer: B

Solution:



50
Given, X tan'll2

p
r=1 2r

Now, Ztan'1(+)
1+4r- -1

2r+1)—-(@2r—-1) ]
1+@2r+1)2r—-1)
= Y[tan" !(2r + 1) — tan"*(2r — 1)]
= (tan_13 - tan_ll) + (tan_15 - tan_13) + o +tan"'101 — tan"!99
= tan"}(101) — tan"'1
_o-1(101-1) _. _1(50
= tan (1+1o1) = tan (51)
-150 _
51 P

50

=tanp = 51

= Stan™! [

~tan

Questionl124

leta=1+Jj+kandb =i — k. If ¢ is a vector such that a x c = b and
a.c=3,thena. (b Xxc)is equalto
[26 Aug 2021 Shift 1]

Options:
A -2

B. -6
C.6

D. 2

Answer: A

Solution:

Solution:

Given,axc=Db

ax(axc)=axb

(a.c)a—(a.a)c=axb

We have,a=(1,1,1),b=(0,1,-1),a.c =3

Pk .
axb= 1 1 1 =—21+j+k
01 -1
So,3a—3c=(-27 +] + k)
(37435 +3%k) —3c=(=2T+7 + %)
~3c= (57 +27 +2k)
11 1
1 1
Now,a.(bxc)=(§) 01 -1 [ =14-5-5=-2
52 2

Question125



LetP,, P,, ........., P,. be 15 points on a circle. The number of distinct
triangles formed by points P, P, and P, such that i +J +k # 15 is

[1 Sep 2021 Shift 2] - )

Options:

A. 12

B. 419

C. 443

D. 455

Answer: C

Solution:

Solutlon
1+J+k—15
1,j+k=14

:i\=5,/1;=9)(3\=6,/1;=8)...5ways
1=27+k=13
=(5=3%k=10),...(7=6k=7).. 4ways
1=37+k=12
:(}:4,§=8),(3\=5,/l;=7) 2 ways
T=4j+k=11

=5 %k =6)...1way
. Total = 12 ways
Then number of p055|ble trlangles using vertices

Pn,Pa, P,I;suchthat1+3 +k¢15|s
i i

°C, - 12 =455-12 = 443

Questionl126

Avector? =ai+2j + Bﬂ(a, B € R) lies in the plane of the vectors,

b=1+4]jand?=1—] + 4k, If ? bisects the angle between b and ¢, then:
[Jan. 7, 2020 (I)]

Options:

wl
+
w
I
o

A.
B.2.i+1=0
C.a.k+2=0

D.3.k+4=0

Answer: C



Solution:

-
Angle bisector between b and C can be
a=alb+¢)ord =nlb-¢]
17, 17 vak
V2 3v2
=2 [37 437 +1-7 +akl
3vV2

Ifa =2

_ A (4T 40t 44k
—3¢§[41+23+4k]

Compare with a= cx/i\ + 23\ + BII;

2L _soa=3v2

3v2

a=4i+2j +4k

Not satisfy any option

i+] i-] +4k )
V2 3v2

=B (37437 -1 +7 -ak)
3v2 . )

=L/'\ ’.‘_"
¢§(21-F4J 4%)

Now considera =

N
a

Compare with a =_(x/'1\ + 23\ + Bi;
4n _ 5= 32

3V 2
a=1i+2j -2k
_)—) PaN PaN PaN PaN
2. k+2=(1+2]-2k) . k+2
=-2+42=0
Question127

-
Let 3, b and ¢ be three unit vectors such
that 3+ b+ ¢ = 0 if
A=3.b4+b,.2+72.%and
2 - g g - - -
d=axXb+bxc+T<cXxa,then

the ordered pair, (A, d ) is equal to:
[Jan. 7, 2020 (11)]

Options:

A. (% SE’XE’)



Solution:

Solution:

N

-c‘loj,
+ ol
ol ;3.1, o

x 4+ ol ol
ol +
o'l X

ol o X
olol +
= oy

o
Il
w

Question128

Let the volume of a parallelopiped whose coterminous edges are given
byi=i+i+2k, V=14 +3kand® = 21 + ] + k be 1cu. unit. If 0 be the
angle between the edges v and v, then cos 0 can be:

[Jan. 8, 2020 ()]

Options:

||\'

A.

()}
<
()}

B

B.

o)
<
W

9]

C.

|

B

D.

w
<
W

Answer: B

Solution:
Solution:
ltisgiventhat U =i+ j +Ak, v=1i+j +3kandw=2i+j +k
Volume of d = [1_1).7.@]
112
=2+]1 = 1 1 3 =>—-A+3=x1=>A=20rA=4
2 1 1
For A =
2+1+2 _5
6 = — =
cos V6V6 6
Fora=4
coso 214 _ 7
v6v18  6v3
[ ]
Question129

Ietd =i-2j+kand b =i — j + k he two vectors. If <is a vector such that



bxd=bx3and?.3 =0, then?.b is equal to:
[Jan. 8, 2020 (ID)]

Options:

3
A. -3

B.

N| =

1
C.-3
D.-1

Answer: C

Solution:

Solution:

ax bx2l=3ax(bx3
(2.p)3=13.3p-(3.D)7
»—4C=6l7 -7 +k)-alf—-25-%
>-4C=21i-2j +2k

=>E’=%(i+j + k)

:B’.?:-%
Question130

The projection of the line segment joining the points (1,-1,3) and

(2,-4,11) on the line joining the points (-1,2,3) and (3,-2,10) is

[NA Jan. 9, 2020 (I)]

Answer: 8

Solution:

Solution:
Let P(1, -1, 3), Q(2, —4, 11), R(-1, 2, 3)and S(3, -2, 10)
Then, PQ = i —3j +8k
Projection of PQ on RS
_PQ.RS__ _4+12+56  _
IRSI V(@) + @) +(7)°

Question131



Let 3, b and ¢ be three vectors such that |3| = v3, B)| =5,b.¢ =10 and
the angle between band 3 is 3. If b is perpendicular to the vector

b x ¢, then |3 x (E X E’) | is equal to
[NA Jan. 9, 2020 (I)]

Answer: 30

Solution:

Solution:
1_)).?:)= 10 = |B|‘E"cos(g) =10

:5_|g|,%=10:|5’y=4

Since, is perpendicular to the vector l_)) X E), then
2. bx3) =0

Now, |5)>< (l_))xE)H =\5’|‘_b)x8|sin(g)
=\/§x|g|‘?:)|sin%x1

Hence, ‘E)x (I_))XE))‘ = 30

Questionl132

-

Let the vectors 2, b, ¢ be such that |5’| =2, 1_3)| =4 and|E’| = 4. If the
projection of b on @ is equal to the projection of < on 2 and ? is

perpendicular to ¢, then the value of |5’ +b— E’| is
[NA Sep. 05, 2020 (I1)]

Answer: 6

Solution:

ﬁ
" Projection of b on a = Projection of Cona

~a.b=a.c

Given,B).E)=O
2+b-CP=a 2+ P +l3P+23.b-2b.2-23.3
=4+16+16 = 36

= a+}_3)—6)|2 =




Question133

If the vectors, 5 = (a+ 1)i +aj +ak,d=ai + (a+ 1) + akand

*=ai+aj +(a+ 1)k(a €R) are coplanar and3(3.3)*-2|? x 3
then the value of 2 is .
[NA Jan. 9, 2020 (I)]

Answer: 1

Solution:
Solution:
a+1 a a

a a+1 a

a a a+1

=>3a+1=0:a=—%

The given vectors

3_25_1°_1p _1(,7_5_¢
p—31 3] 3k 3(21 j—k
(_f=%(—i+2j—k)
?=%(—?—E+2§)
Now, B .G =L(-2-2+1) = -1
' 9 3
T 5 k
Zxg=1
s| -1 2 -1
1 -1 2
=%(i(4—1)—j(—2—1)+k(1+2))
P _i+j+k
= $(3i+3j+3K) = LELEE
|?><<_f|=%\/§=>|?><?f|2=%
3p.q)*=AITxq > =0

ﬁs.%—x.%=oﬁx=1

Questionl34

Let a, b, c € R be such that a® + b® + ¢ = 1.
Ifacos 0 — bcos(O + 2?“) = ccos(O + 4?“) , where 0 = Ithen the angle

between the vectors ai + b + ck andbi + cj + ak is :
[Sep. 03, 2020 (I1)]

Options:

A.

NI



C.

D.0O

Answer: A

Solution:
Solution:

_ 2m\ _ am\ _
acose—bcos(9+?) —ccos(9+?) =k
a= k _ k _ k
T cos®’ T T

cos(6+2?H ’C_cos(9+4?n)

[cos(6+4?n) +cose+cos(6+2?H)]

ab +bc +ca = Kk° = =
COS(9+?) .cosG.cos(6+?)

cosG+ZCos(9+n).cos(%)

. cose.cos(6+2?H) .cos(9+4?H) .

cosO + 20039%

211 41
. Cose.cos(9+?) .cos(9+?) .
_ (a/i\+b3\+c/1;).(b/i\+c§+a/1;)
cosp =
Va?+b%+c%. {b*+c® +a?

=ab+bc+ca=0

I
¢_2

Questionl135

Let the position vectors of points 'A' and 'B' be i+ +kand 21 + ] + 3k,
respectively. A point 'P' divides the line segment AB internally in the
ratio lambda : 1(A > 0). If O is the region and OB, OP — 3|5A X OP |2 = 0,

then A is equal to .
[NA Sep. 02, 2020 (ID)]

Answer: 0.8

Solution:

_)
Let position vector of A and B be aand b respectively.

- I
-, Position vector of Pis OpP = A2 + @
A+1



o . o
A F B
(1,1,1) (2,13

. - - - = 5
leenOB.OP—S‘OAxOPl =6

> [ab ") Ab
+a| L2 +a 2
=b 5 ax=g =6
E’B’H\\EP 322 | 72 A s - 2
=— - 2a><b| =6('-'axb=21—j—kanda.b=6)
A+1 A+1)
_6+14x _182% _
_ =
A+1 (A+1)
8\ 1872
=6 + - =
A+1  (A+41)°
A _
Let)\+1_t
=182 -8t =0=2t(9%t—4) =0
-0 4
=>t—0,9
A 4, _4_
..2\+1_9=>)\—5 0.8
Questionl136

If 3 and b are unit vectors, then the greatest value 0fw/§|5’ + E| + |5’ ~-b

[NA Sep. 06, 2020 (I)]

Answer: 4

Solution:

_)
Let angle between a and b be 6.

|E’+B|=\/1+1+20036 =2|cosg| ['-'|aT=|b|=1]
Similarly, E’—B’|=2|sm%

— - - —
So,\/3|5)+b|+|5)—b| =2[\/3|cosg +|sing|]
" Maximum value of (acos©9 + bsin9) = \/a2 + b?

. Maximum value =2V (3)*+(1)* =4

Questionl137

If ? and 7 be two non-zero vectors such that |? + 7| = |?| and 27 + 27 is

perpendicular to ¥, then the value of A is
[NA Sep. 06, 2020 (I1)]

1S



Answer: 1

Solution:

Solution:

= -

AX +¥I=%]

Squaring both sides we get

X]?+ 2% .+ |7 12 =[XP

Also 2X + )\? and ? are perpendicular

22X .Y 4AY.Y =0 ........ (ii)
Comparing (i) and (ii), A =1

Questionl138

g - . - -2 - -
Let 2, b and ¢ be three unit vectors such that |a - b| + | a—c |2 = 8. Then

L2
|5’+2b| +|5’+26’|2isequalto .
[NA Sep. 02, 2020 ()]

Answer: 2

Solution:

Solution:

3] = [pl=[2] =1

3-b'+[3-23p =8

:5’.1_))+5).E)=—2

Now, |3 + 21| +|3 +22)

=2|==3 P +4|b P +4|22+4(3. b +3.2) =2
Question139

If the volume of a parallelopiped, whose coterminus edges are given by
the vectors2 =i+ +nk,b=2i+4) —nkand <=1 +nj + 3k(n = 0), is
158cu. units, then:

[Sep. 05, 2020 (I)]

Options:
A.3.¢=17

B.b.2=10



C.n=7
D.n=9
Answer: B

Solution:

Solution:
We know that the volume of parallelopiped

R
=[z23 2]
11 n
2 4 —n
1 n 3
=(12+ 1% —1(6 +n)+ n(2n — 4) = 158
=3n’-5n-152=0
=3n’-24n+19n—-152=0
=3n(n—8)+19(n—-—8) =0

-19

=158

=>n=8o0orn =

j+8k,b=2i+4j —8kandc=1+8j +3k

Noe g
+
oo
+
()
=~
Il
w
w

Question140

Let x, be the point of local maxima of f(x) = 3. (1_5 X E’) , where

a =_)x?_)— 27 +3k,b=-21+xi —kand ¢ = 71 — 2] + xkThen the value of
a.b+b,c+c,datx =x,is:

[Sep. 04, 2020 (I)]

Options:

A. -4

B. -30

C. 14

D. -22

Answer: D

Solution:

Solution:

It is given that
T 7 k

fx)=a.lbx3) = x -2 3 = x>~ 27x + 26
-2 x -1



=f(x) = x> = 27x + 26
=f'(x) = 3x? =27

For critical point f'(x) =0
=3x*-27=0=x=-3,3

S
-3 3
Max. Min,
The local maxima of f (x) is, X, = -3.

Thenra.b+b.c+c.a
=-2x—-2x—-3-14-2x—-x+7x+4+3x=3x—-13

So,valueatx=x, =a.b+b.c+c.a =3x-13

=3x(-3)—-13=-22

Questionl41

A A N " V12 [~ N
If?f=21+J+2k,thenthevalueof|ix(El’xiH+|J><(€1’><j)|2

+|§x(5’x§)|2isequalto .
[NA Sep. 04, 2020 (II)]

Answer: 18

Solution:

Solution:

Txlaxi)=(1.7)a=-(7.3)1 =7 +2k

Similarly, ] x (ax j) =27 +2k

ﬂx(gxﬂ) =2/'1\+3'\

AT 2k P42l 42k 2427+ 52 =548+5=18

Question142

The sum of the distinct real values of mu, for which the vectors,
ni+i+k i+pmi+% i+J+pk, are co-planar,is:

[Jan. 12,2019 ()]

Options:

A -1

B.O

C.1

D.2

Answer: A

Solution:



Solution:

" Three vectors (]J_/l\ + 3\ + /1;) (= = /1\ +}13'\ + /l;) and (/1\ + 3\ +}1/1;) are copalnar.
pli1
1 pi1 =0
11

spp’-1)+1-p+1-p=0
=(1-pl2-pp+1)]=0
=(1-pp’+p-21=0

>p=1,-2

Therefore, sum of all real values =1 -2 = -1

Question143

Let3=1+2j+4k,b=1+2]+4k and? = 27 + 4] + (22 - 1)k be coplanar
vectors. Then the non-zero vector @ X © is :
[Jan. 11, 2019 (I)]

Options:

A. -101 - 57
B. -147 - 57
C.-141 +5)
D. —107 + 5]
Answer: D

Solution:

Solution:

- -
“*a, b and c are coplanar

12 4
1 2 4 =0
2 4 (A*-1)

A —A—-16+2(8—-2%2+1)+4(4-22) =0
53 —2A2-90+18=0

e, (A=2)A=-3)(A+3)=0
ForaA=2,C=2i+4j +3k
ik A
.'.E)XE)= 1 2 4 =-10i +5j
2 4 3
ForA=3o0or-3,c=2a=axc=0 (Rejected)
L]
Questionl44

Let v3i+ i, i +v3J and Bi + (1 — B)j respectively be the position vectors
of the points A, B and C with respect to the origin O. If the distance of C



from the bisector of the acute angle between OA and OB is %, then the

sum of all possible values of beta is :
[Jan. 11,2019 (I1)]

Options:
A 4
B.3
C.2
D. 1

Answer: D

Solution:

Solution:
Since, the angle bisector of acute angle between OA and OB would bey = x

B(143)

A3 D

0

Since, the distance of C from bisector = %
73_(1__3)‘ -3 =2==+3+1

:| V2 2 Sh==

B=2orp=-1

Hence, the sum of all possible value of =24+ (-1) =1

Question145

Let a = (A —2)2+ b and B = (42 — 2)3 + 3b be two given vectors where
vectors 2 and b are non-collinear. The value of 2 for which vectors « and

£ are collinear, is:
[Jan. 10, 2019 (ID)]

Options:
A. -4
B.-3
C.4
D.3

Answer: A



Solution:

Solution:
- -
Let « and B are collinear for same k
- -
i.e., a =kp
- -
(A-2)3 +b =kl(dr-2)3 +3b)
- o - -
(A—2)a+b =k(4Ar—-2)a + 3kb
-
(A-2-k(4A—-2)a+b(l-3k)=0

But a and I_))are non-collinear, then
A—2-k(4r-2)=0,1-3k=0
:>k=%and2\—2—%(4)x—2)=0
3A—-6—-4A+2=0

A=-4

Question146

Let @ = 21 +2,) + 3k, b =47 + (3 -2,)7 + 6k and? = 31 + 6 + (2, — 1)k be
three vectors such thatb = 23 and ? is perpendicular to < Then a possible
value of (A, A,, 1;) is:

[Jan. 10, 2019 (I)]

Options:
A. (1,3,1)

B. (-1,4,0)

c. (14, -2)
D. (1,5,1)

Answer: B

Solution:

Solution:
=
b =2a
~41+(3-2,)] +6k) =41 +22,) +6k
23 =y =22 (1)
-, . -
"a is perpendicular to c
- -
~a.c=0
=26 +67 +3(A;—-1)=0
=22+2\+2,-1=0
=h; =2\ —-1.... (2)

Since (_71 4, O) satisfies equation (1) and (2). Hence, one of possible value of

A =-12,=4and2, =0




Question147
Let5’=?+3+\/§§,_b)=b1?+b2f+w/§§ and 2 =5i + + V2k be three
vectors such that the projection vector of b on 3 is 3.

If 3 + b is perpendicular to ¢, then |B| is equal to:
[Jan. 09, 2019 (ID]

Options:
A. V32
B.6
C.v22
D. 4

Answer: B

Solution:

Solution:

. . = -
Projection of b on a =

+2
42 —=Vi+1+2=2

Since, a + 1_)) is perpendicular to C.
-

Hence,a.C+b.C =0
=8+5b, +b,+2=0 ... (2)
From (1) and (2),
b, =-3,b,=5

- ~ ~ PN
=>b=-3.1+5j +V2k

b d -
bl =vor25+2=6

Question148

Let 3, b and ¢ be three unit vectors, out of which vectors? and ¢ are non-
parallel. If o and B are the angles which vector @ makes with vectors b

and < respectively anda x (5) X E’) = %5), then |a — B| is equal to
[Jan. 12,2019 (1II)]

Options:
A. 30°
B. 90°
C. 60°
D. 45°



Answer: A

Solution:

l

o

o'l

[

pl

- X
Pl Tl ol

|5’| |E)| cosf = % and |5)||_b)| cosa =0

=B =60° and o = 90°
Hence, |a — B| = 90° — 60° | = 30°

Question149

Let=i-j,b =i+j+kand ¢ be a vector such that? x ¢+ b = 0 and
3.2 =4, then [2|°
[Jan 09, 2019]

is equal to:

Options:
19
A. 5

B.

o ©

C.

17
D. 5
Answer: A

Solution:

Solution:
Zx 2P 3P (3.2
-
S|-b 2 =232 -16=3=2|T 2 -16
19
2

=[2 P =

Question150

Let3 =31 +2j+2kandb =1+ 2j — 2k be two vectors. Ifa vector
perpendicular to both the vectors 3 + b and ? — b has the magnitude 12

then one such vector is :
[April 12, 2019 (I)]



Options:
A 4(27 + 27 + 2k
B. 427 — 27 - 2%)
c.4(27 + 27 - 2k

D. 4(=27 =25 + 2&)
Answer: B

Solution:

Solution:

Letvectorbeh[(3+ﬁ) X (5’—3)]
Given,a=31 +2] +2kandb = 1 +2] -2k
- - A A - - A A
3+b=41+4]anda—b =21 +4k
~vector =allaT +47) x (27 +4k)]

=al167 —16] —8k] =8al21 -27 - kI
Given that magnitude of the vector is 12.

P12 =8ANVET A+ 1= | = %

- required vector is +4(27 - 23\ -2k

Questionl151

If the volume of parallelopiped formed by the vectors T4+2]+k, j+ 2k
and 27 + k is minimum, then 2 is equalto:

[April 12, 2019 (I)]

Options:

1
A ——=
V3

B. L
v3

C.V3
D. —V3
Answer: B

Solution:

Solution:

Volume of the parallelepiped is,
$V=|{|\table 1 \A, 1; 0, 1,\A\\A,0,1 }||
={ [L(1)+H\AOA~{2})+1(-\\)[}$

= |2 -2+1]

Let f (x) =x>—x+1

On differentiating, f'(x) = 3x* - 1



Now, f'(x) = 0
1
= +——=
TXEEA
and f"(x) = 6x

Since,f"(\/l—g) >0
1

73 is point of local minima.

SX =

For A = A,, volume of parallelopiped is zero.
.. vectors are coplanar.

Question152

Let a € R and the three vectors 3 = ai + J + 3§, b =27+ —ak and

2= o =27 + 3k Then the set S = |« : 3, b and ¢ are coplanar)
[April 12, 2019 (1I)]

Options:

A. is singleton

B. is empty

C. contains exactly two positive numbers

D. contains exactly two numbers only one of which is positive

Answer: B

Solution:

Solution:
- 2 o
Let, three vectors a, b, ¢ are coplanar,
- 5
then [a, b, c] =0

a 1 3
=2 1 —a | =0=a*+6=0
a —2 3

** no real value of 'a' exist.



- set Sis an empty set.

Question153

If a unit vector © makes angles i / 3 with i, m/ 4 with jand 0 € (0, m)

with ﬁ, then a value of is:
[April 09, 2019 (II)]

Options:

A 21
B.
c. on

D. 2¢
Answer: D

Solution:

Solution:

Let cosa, cosP, cosy be direction cosines of a.

~.cosa = cos%, cosP = cosg and cosy = cos 9

=c0s’E + cos®Z + cos?0 = 1 =cos’0 = 1
3 4 4

o 210

_ 1 =IO, 20
=>cos(9—J_r2ﬁ6—30r 3

Questionl54

letaco=3i+ andf =21 —7 + 3k, If B

and 32 is perpendicular to a, thenl_i)1 X

[April 09, 2019 (I)]

Options:

A. —31 +97 +5k
B.31 —9] — 5k

c. 1(-37 +9f + 5K
D. (37 - 97 + 5k

Answer: C

Pa

Py

- Ez, wheref%)1 is parallel to a

is equal to:



Solution:

Solution:
- - -
B=B, =B,y (1)
— -
Since, B, is perpendicular to a.
- -
~By =0
. i -
Since, B, is parallel to a.

the

Questionl155

The magnitude of the projection of the vector 2i + 3j + k on the vector
perpendicular to the plane containing the vectors i+ +kand

i+4+2] +3k,is

[April 08, 2019 (I)]

Options:

D. 3

Answer: D

Solution:

Solution:
- ~ ~ ~ —_ ~ ~ ~
leta=i+j+kandb=1i+2j +3k
. - I S
.. vector perpendicularto a and bisa X b



- bk ; AN
LaXxb= 1 1 1 =i-2j+k
1 2 3
N A A - g g _ 53
Now,projectionofvector?:)=21+3==j+kon5)xgis= C'(aib) . 6_+1 =i_=‘/—3
‘E)Xb‘ V6 V6 2
L]
Question156

~
1

Letz=31+2i+xkandb =1 —J + k, for some real x.

Then |5’ X 5)| = r is possible if :
[April 08, 2019 (II)]

Options:
3 3
3
B.FZS\/E

C.O<r= Vg

D3V§<r<5¢§

Answer: B
Solution:
Solution:
R 2~ o~
Given,a=3i +2j +xkandb=1i-j +k
R Tk
Now, 5) X b = 3 2 X
1 -1 1

—2+x%1+x-3)] -5k

-
|3xb| = V2+x°+ x=372+(=5)? =1
sr=VA+xX°+4x+ x>+ 9 —6x + 25

J2x% - 2x + 38 = \/2(x2-x+l) +3g_%

4
= \/2(x—%)2+§ =r = \/%ﬁI‘ZS\/%
Questionl57

Let © be a vector coplanar with the vectors 2 = 2i + 3] —kand b = j + k. If

T is perpendicular to 3and .5 — 24, then 12|° is equal to:



[2018]
Options:
A. 315
B. 256
C. 84

D. 336

Answer: D

Solution:

Solution:

“U, a & l_)) are coplanar
B=a3xblx3 =2{32.5- (3.
—a{-47+8] +16k} =2 {-T+
b=24-2=

U =-47+8] +16k

-\ 2 =336

Questionl158

If the position vectors of the vertices A, B and C of a AABC are
respectively A7 + 75 + 8%, 21 + 37 + 4k and2i + 5) + 7k, then the position
vector of the point, where the bisector of ZA meets BC is

[Online April 15, 2018]

Options:
A 147 + 87 + 1%
35 J

B.1(67 + 137 + 18%)

(oS

c. L8t + 147 + ok
(65 4 117 +15%)
D. 3 6i+11j + 15k
Answer: B
Solution:
Solution:
Suppose angular bisector of A meets BC at D(x, y, z)
Using angular bisector theorem,

AB _ BD
AC DC



BD _ V(4-2°+(7-3)+(8-4)
DC (4 —-27+(7-5+(8-7)
_ V24444 6,
V224+2%2+1% 3

A4,7.8)

B(2,3 4) Dix,y,z2) C(2,57MN
— (2)(2 (1(2) (2)(5) + (1)(3)
S0.D(x,y, 7) = (G HE, B
(2)(7) + (1)(4)
2+ 1
6,13 18
D(x,y, z) = =, =

Therefore, position vector of point P = (6 i+ 13J + 18k

1
3

Question159

A

~ ~ ~ ~ - -
Leta=i+j+% ¢=j—kand a vector » be such thata x » = ¢ and

= 3. Then |3| equals?
[Online April 16, 2018]

Options:

AT

O
w|=

Answer: A

Solution:

Solution:

‘A= 1+3\+k=‘a‘ =Vv3
&¢C = J —k=>|c|\/2

Now, a X b =C (Given)
=>|5’|‘E‘sin9= |E)|
=|3]|blsing = v2 .oooon.(i)

- 2 =32 .
AIsoa.b=3=>|a|‘b‘cose=3 ........ (ii)
Dividing [i] by [ii], we get



_ V2. - V2
tan6 = 3 sinf = it
Substituting value of sin 0 in [i] we get
v3lp| 2 = vz

it
bl = Y1l
5] - V3
Question160

If 3, b, and ¢ are unit vectors such that = + 25 + 2¢ = 0, then |5’ X E’| is
equal to
[Online April 15, 2018]

Options:
1
A'Z
v15
B
15
C. 16
V15
D. 6
Answer: B
Solution:
Solution:
- -
“a+2b+2¢C = 0 [Given]
- - -
22 +28=-2b=(3+23).13+22) =(-2p)(=2b)
22.2+42.3+43.2=4b . b=>1+4+43.3=4
=a E)—_—l
v T
12.C 12 +|a x T )? =1(3 is unit vector)
L - =2 _
:>16+|axc| =1
~Exep =15.gxz| =Y
]
Questionl161

letz=2i+7—-2kandb =1+ J. Let ¢ be a vector such that

,1 a8 x 1_5) X E’| = 3 and the angle between ¢and % x b be 30°.
is equal to :

c—al=3
Then 2.7¢
[2017]

Options:



C.2
D.5

Answer: C

Solution:

Solution:
. - n n -
Given:a=2i+j —-2kb =
-
=>|a|=3

- ~ ~ ~
~axb=2i-2j+k

5 s
|2 xb|=V22+22+1%=3

~
1

+ ]

We have(z_{xl—;)x?= ‘3x1_3)|‘?:)‘sin30n
(2 xB) x| =3f2] L s -afe| L
-2l =2

Now|8—5’|=3

On squaring, we get

S PP+]l2P-22.¢=9=24+9-22.C=9
- - - - - -
sa.c=2[+c.a=32.7¢]
Question162

If the vector b = 3] + 4k is written as the sum of a vector El, parallel to

2 =1+, and a vector 5)2, perpendicular to @, then 1_31 X 32 is equal to:
[Online April 9, 2017]

Options:

A. -31 437 -9k
B.61 — 6] + 3k
C.-61+6j — 9k

D.3% —3j + 9k

Answer: B
Solution:
Solution:

_) - PaN PaN PaN PaN PaN Pay /N
z _ b33 _ { (37 +ak) . (i +]) } (i+_j)
1 1 V2 V2



Questionl163

The area (in sq. units) of the parallelogram whose diagonals are along
the vectors 81 — 6) and 3 + 4) — 12§, is :
[Online April 8, 2017]

Options:
A. 26
B. 65
C. 20
D. 52

Answer: B

Solution:

Solution:

let;d,=8i —6j +0k &d, =31 +4j —12k~d, xd, | = _6 =|727 = (-96)] + 50k

W 0o )
- O =D

=d, xd,| =v16900 = 130

=1y 130=65

. Area of parallelogram = %|d 1 xd, 5

Questionl164

Let ABC be a triangle whose circumcentre is at P. If the position vectors

A, B, C and P are 3, 1_)), ¢ and % respectively, then the position vector
of the orthocentre of this triangle, is :



[Online April 10, 2016]

Options:

Answer: C

Solution:
Solution:

I -
Position vector of centriod G = &+ g tC

- -, 2 -
Position vector of circum centre C = &F 2 tC
=
+3 )

Questionl165

In a triangle ABC, right angled at the vertex A, if the position vectors of
A, B and C are respectively 31+ — ﬁ, —T+37 + pE and 5i +aj — 4§, then
the point( pq) lies on a line:

[Online April 9, 2016]

Options:

A. making an obtuse angle with the positive direction of x -axis
B. parallel to x -axis

C. parallel to y-axis

D. making an acute angle with the positive direction of x -axis

Answer: D



Solution:

Solution:

AB=-4i+2j +(p+ 1k
AC=2i +(q-1)j - 3k
AB L AC_

=AB.AC=0

C

A B

-8+2(q-1)-3(p+1)=0
3p—2q+13=0
(p,q) lieson3x—2y+13 =10

=3
slope = 5

. Acute angle with x -axis

Question166

Let 3, b and < be three unit vectors such thatz x (E P E’) = \/2_§ ( b+ E’) I D is

not parallel to ¢, then the angle between 3 and b is:
[2016]

Options:
A 20
B. 22
c.3n
D.

Answer: B

Solution:

Solution: _

ax(bx2)=Bop+o

=(3.25-(3.5)2 =L3b + 22

On comparing both sides

a. E = —VTB =co0s0 = —‘/73 [3 and B are unit vectors ]
where 0 is the angle between a and l_))

g =20

6



Question167

Let 3, b and < be three non-zero vectors such that no two of them are

- g - o
collinear and (axb) X C =%|b

N
C

a, If 0 is the angle between vectors b

and ¢, then a value of sin®0 is :
[2015]

Options:

2
A.§

B.—=—

C. 2v2

D. —=
Answer: C

Solution:

Solution:

2> - - -
=>—‘bHc |cosea +(2.3)
o> Do . . . .
~a, b, c are non collinear, the above equation is possible only when

—cose=%and?.3=0
1

=c0s0 = —3
=sin0 = %; 6 €Il quad
Question168

In a parallelogram ABD, A_)B| = a, A_13| =b and|§C| = ¢, then DA, AB has the
value :

[Online April 11, 2015]

Options:
A L@ +Db?+c?)

B. %(a2 — b? + c?)



C. %(a2 +b% - c?)
D. %(b2 +c2-a?)
Answer: C

Solution:

Solution:

Let |AB| = a, |

We have AB +
D,

58
|

B

A

—

o

On squaring both the side, we get
|AB|*+ | AD |* +2AB.AD = | AC|?
=a”+b? + 2AB . (—DA) = c?
=2AB.DA = a2+ Db?-¢?

:m.,ﬁ:%( 24 b% - ?)

Questionl169

Let 3 and » be two unit vectors such that |5’ + B)| = V3.

Ifd=3+2b+ 3(5’ X I5), then 22| is equal to:
[Online April 10, 2015]

Options:
A. V55

B. V37
C.V51

D. V43
Answer: A

Solution:

Solution:

- —
2+ =v3

- >
angle between a and b is 60°.
-7 . - -
a x b is L to plane containing a and b
- -

2=3+2b+3(2xb)

2= V|32 +4lb 2 +22]3 2 cos60° 7, +3|3||b|sin60° 7, +33]| b |sin60° . B,
- o

n; L n,

B = +a+2+9x25[3P =7+27/4=55/4



2|2| = v55

Questionl170

If x, v and z are three unit vectors in three-dimensional space, then the
minimum value of|% + §|2+|§ + 2| +|7 + 2|2
[Online April 12, 2014]

Options:
A

B.3
C.3V3
D.6
Answer: B

Solution:

Solution:

(R+7+2)=0
=3+25%.7=0

=25%X.y = -3

Now, |X + T2 +|T + 2 > +|2 + X
=6+23%x.y =6+ (-3)
SR+T1PHIT+ 2P +2+% 223

Questionl71

If |5’| =2, 1_5| = 3 and |23—3| = 5, then |25’+3| equals:
[Online April 9, 2014]

Options:
A. 17
B.7

C.5

D.1

Answer: C

Solution:



Given |22 -D]| =5
‘/(2|5’|)2+|B|2 —2x23‘g|cose =5

—_
Putting values of |E’| and ‘b | we get
(2% 2)%+(3)?=24cosH =25

=cosB =0
I
=>G_2

23 + b 25
2a+b| =vV16+9+24cos® =vV25 =5

Questionl72

If [ Ixb bx< 2x3a ] = A[E’, b, E’]z then 2 is equal to
[2014]

Options:

A.0

B.1

C.2

D.3

Answer: B

Solution:

Solution:
L.H.S=[(3xg).[(gx8)x(€xg)]
—(3xp). [Bx2.3)2-(bx22)3]
=(5’x_b) .E?E’]E’]['.'bxc.c=0]

= [3p2].3xb.2) = [3p2)’
—[2xbpx32xzll=[3B2)°
SoAr=1

Questionl73

If¥=31-6i -k 7=1+4j —3kand Z = 37 — 4] — 12k then the
magnitude of the projection of ¥ x y on 7 is:
[Online April 19, 2014]

Options:
A. 12
B. 15
C.14
D. 13



Answer: C

Solution:

Solution:
letXx=3i-6j -k, y=1+4j —3kandZ =3i —4j — 12k
J

A A

i k
Now, X X y = 3 -6 —1 =22i +8j +18k

1 4 -3
Projectionof')Zx?on'z\:(X |A’)'(Z)

Z
_22(3)+8(—4)+18(=12) _ —182 _
= = =-14
VO + 16 + 144 13

Now, magnitude of proection = 14.

Questionl74

If |E’|2 = 60 and ¢ x (? + 27 + 5§) = 0, then a value of c. (—7? + 27 + 3§) is
[Online April 11, 2014]

Options:

A 4v2

B.12

C.24

D. 12v2

Answer: D

Solution:

Let, C = ai +bj +ck
. - n n ~ g
leen,cx(i+23+5k =0

T3k .
21 a b c =0
1 2 5

=(5b—2c)i —(5a—c)j +(2a—b)k =01 +0] + 0k
Comparingboth sides, we get
5b—-2c=0;5a—-¢c=0;2a—-b=0
orbb=2c;b5a=c;2a=>b

Also given ‘E’|2 =60=a’+b’*+c?=60

Putting the value of b and c in above egn., we get
a® + (2a)* + (5a)* = 60

=a’ +4a’ + 25a° = 60 $ \= 30 a~{2}=60
$$a~{2}=2% _
a==xv2;b=2v2;c=5V2

Now, C =ai +bj +ck

~C=v2i+2v2j +5v2k



Value of C . (—7/'1\+23\+3/1;) is
(V21 +2v27 +5vZk) . (=71 + 27 + 3k
= —7V2 +4VZ +15V2 = 12V2

Questionl75

If the vectors AB = 31 + 4k and AC = 51 — 2] + 4k are the sides of a triangle
ABC, then the length of the median through A is
[2013]

Options:
A.V18

B. V72

C. V33

D. V45
Answer: C

Solution:

Solution:

- - - - - -
(c) We have, AB+ BC+ CA=0=BC =AC - AB
Let M be mid-point of BC

- Y X - ¥
Now, BM = AC 5 AB (because BM = ]32_C
A
B M C
Also, we have
- - -
AB+BM +MA=0
>  AC—AB _ 2
=AB + =AM
- - = A A A
1AM =ABJZTAC =47 -5 +4k
- __
Slam| = v33
(]
Questionl76

If 2 and b are non-collinear vectors, then the value of afor which the

vectors © = (a — 2)3 + b and” = (2 + 3a)? — 3b are collinear is:
[Online April 23, 2013]

Options:



o =
| w|nN
N

o
I
wIN

Answer: B

Solution:

Solution:

Since, U and ¥ are collinear, therefore 15)1 +v=0
S[k(o—2) + 2 +3a]3 +(k = 3)b = 0 ...co..(i)

Since @ and B) are non-collinear, then for some constant m and n,

N -
ma+nb=0=>m=0,n=0
Hence from equation (i)
k-3=0=>k=3
Andk(a—2)+2+3a=0

=>3((x—2)+2+3<x=0=>(x=%

Questionl77

If 3, b and ¢ are unit vectors satisfying 3 — v3b + ¢ = 0,then the angle
between the vectors 2 and ¢ is :
[Online April 22, 2013]

Options:

II
A. 7

II
B.3

II
C.5

D.

[ S])=|

Answer: B

Solution:

Solution:
Let angle between a and C be 0.

Now, & —v3b + ¢ = 0
=>(a+/C\)=‘/§B

s(a+¢l. (a+¢)=3lb.b
=»a.a+a.c+c.a+c.c =3x1

=1+2cos6+1=3



:cose=%=9=

wid

Questionl78

Let5’=2?—3+§,3=?+23—§and5’=?+3—2§bethreevectors.A

vector of the type b + A¢ for some scalar A,whose projection on @ is of
magnitude \/ g is :

[Online April 9, 2013]

Options:

A. 27 + ] + 5k

B. 21 + 3] — 3k

C.21 —j +5k

D. 21 + 3] + 3k

Answer: B

Solution:

Solution:
- o >

Letd =D +2¢

-

d =1 +2] —k+?x(1+_] —2k)
—1+0I+2+0] —(1+2)x)k

—_
If © be the angle between d and a, then projection of d

(3) o
IS

Ik
2(}\+1)—()\+2) (2A + -
vVia+1+1 V6

or(g+)\8) ona

=‘c_1)|cose = |c_1)

o]

. -
But projection of d on31)=\/g
3

A+ _ 2 M 420+1 2

V6 6 -3
=2\2+2x—3_0=2\2+3)\—x—3=0
>AA+3)—1QA+3)=0, =A=1, -3

- ~ ~ ~
when A =1, then b +AC =2i +3j — 3k

- N ~ ~ ~
when A = —3,then b +Ac =-2i — j + 5k

Questionl179
Let 2=21+]7—-2k b=1+3j.If¢is a vector such that
® ¢ = |2],|2 = 2| = 2v2 and the angle between? x b and ¢ is 30°, then

|(a xl_a)) X E’| equals:



[Online April 25, 2013]

Options:

O
N

Answer: D

Solution:

Solution:

2=214+]-2k D=
=>|5)|=3

)

+
—->

N -
and a X b =

_ N =)
)
|
N
Il
N
|
N
—

+
b

- _—
|3xb|=vasa+1=3

Now, | — 3| =2v2=|C-3 | =8
- o (> o
=>|c—a.(c—a)=8

sSSP +|3)?P-2¢.3=8

S| )2+9-2|C| =8

=2 -1 =0=I3| =1

3 xb) x2l=13 xb||2]sin30° =3 x1x

N | =
N

Question180

~>

The vector (? xﬁ’l_)))?+ (3 xE’._b))f +(§ xE’.l_)))
[Online April 9, 2013]

is equal to :

Options:

-
A.bxa

oy

B.

o]

C.

ol

D.

Answer: C

Solution:



(T1x3b)T+(7x3.b)7 + kx3.blk
(T.3xb)T+(7.3xb)7+(k.axblk (~3xb.T=3.bx3)
(3xDb)T+(3xb)]+(Zxblk =3 xb
Question181

Statement 1: If the points (1, 2, 2), (2,1, 2) and (2, 2, z) and (1, 1, 1) are
coplanar, then z = 2.

Statement 2: If the 4 points P, Q, R and S are coplanar, then the volume
of the tetrahedron PQRS is 0.

[Online May 12, 2012]

Options:

A. Statement 1 is false,, Statement 2 is true.

B. Statement 1 is true, Statement 2 is false.

C. Statement 1 is true, Statement 2 is true, Statement 2 is a correct explanation of Statement 1.

D. Statement 1 is true, Statement 2 is true, Statement 2 is not a correct explanation of
Statement 1.

Answer: A

Solution:

Statement -1
Points (1, 2, 2), (2, 1, 2), (2, 2, z) and (1, 1, 1) are coplanar then z = 2 which is false.

1 -1 0
1 0 z—-2 =0
0o -1 -1

=21(z—-2)+1(-1)=0=2z=3
Statement -2 is the true statement.

Question182

Ifa=1-2+3k,b=21+3]—kand3=ri +J + (2r — 1)k are three
vectors such that < is parallel to the plane of @ and 1_3), then r is equal to
[Online May 19, 2012]

Options:
Al
B.-1
C.0
D. 2



Answer: C

Solution:

leta=1-2] +3k,and @ =11 +J + (2r— 1k
=

Since, C is parallel to the plane of a and b therefore,
- -
a, b and c are coplanar.

1 =2 3

2 3 -1 =0

r 1 2r-1

=1(6r—-3+1)+24r—2+1r)+3(2-3r)=0
=26r—-2+10r-4+6-9r=0
=2r=0

Question183

Let ABCD be a parallelogram such that AB = 4, AD = Sand ZBAD be an
acute angle. If 7 is the vector that coincide w1th the altitude directed
from the vertex B to the side AD, then T is given by :

[2012]

Options:
3(p.ql
AT =3d- (f E)B
p.p
N I
r=-—-q+ (—) —))p
P.DP
T =q- (3 —))p
p.p
3(.9)
P.DP
Answer: B
Solution:
Solution:
Let ABCD be a parallelogram such that AB = g, AD = p and ZBAD be an acute angle.
We have
B C
i/l s
D
_D.4z
( Gl (|p| e
From triangle law
Letr =BX =BA+AX =-q+ p




Question184

Let 2 and b be two unit vectors. If the vectors® = 3 + 2b and d = 53 — 4b

are perpendicular to each other,then the angle between a and b is:
[2012]

Options:
II
A. 5

B.

[S]]=|

II
C.3

II
D.7

Answer: C

Solution:

Solution:

i - A A —_ A A A A

Giventhat C = 2+ 2b andd = 53 —4b and |a] = |b] =1
—_

Since € and d are perpendicular to each other

- =

Lc.d =0

(a2 +2b).(58-4b) =0

=5+6a.b—-8=0

2 b=loging=log=I

=>a.b—2=>sm6—2=>6 3
[ ]

Question185

Ifa+b+c=0,|3| =3, _b)| = 5 and |2| = 7, then the angle between = and

b is
[Online May 19, 2012]
Options:

A.

wld

B.

NS

C.

oA

D.

NI

Answer: A



Solution:

Solution:
leta+b+c=0=(a+b)=-c
=(a+ b)* = ¢?
=a2+b%+2a.b=c?

=9+ 25+ 2.3.5c0s6 = 49
(|_)| b c| —7

cose—§=9 §

Question186

A unit vector which is perpendicular to the vector 2i — j + 2k and is
coplanar with the vectors i + i —kand 2i + 2j — k is
[Online May 12, 2012]

Options:

=

27 +
A. N

37 +2] -2k
B. =7

37 427 +2k
C—7

21 +25 —1k
D.%

Answer: D
Solution:

Letxi +yj + zk be the required unit vector.

Since a is perpendicular to (2/1\ - 3\ + 2£)
'2X—y+22—0 ....... (i)

N

Smce vectorx1 + YJ + zk is coplanar with the vector 1 +j - k and 2 1 + 2J - k

x1 +vj +zk—p(1 + ] —k) +q(21 +2] —k)
where p and g are some scalars.

:>x/'1\+y3\+zll; = (p+2q)/'1\ +(p+2q)j\—(p+q)£
=2x=p+2q,y=p+2q,z=-p—(

Now from equation (i),
2p+4g—-p—-2g-2p—2q=0

>-p=0=>p=0

X = 2d, y—2q,z——q

Since vectorx1 +YJ +zk is a unit vector, therefore
|x1 +yJ +zk =1

=>\/><2+y2+z2 =1

=>x2+y2+zz=1

=4q0° +4¢° + > =1

:>9q2=1:>q=il

w



Whenq=%,thenx=%,y=

When q = —%, then x = —%,

Here required unit vector is

27 272 17D
or §1 EJ +§k

Question187

ABCD is parallelogram. The position vectors of A and C are respectively,
3i +3j +5kand i — 5] — 5k, If M is the midpoint of the diagonal DB,
then the magnitude of the projection of oM on OC, where O is the origin,
is

[Online May 7, 2012]

Options:

A. 7V51

|

B.

<
o

5

C. 7V50

D. L
V51

Answer: D

Solution:

D ('

-

0 ¥

In a parallelogram, diagonals bisect each other. So, mid point of DB is also the mid-point of AC.
Mid-point of M = 21i — j

Direction ratio of OC = (1, —5, —5)

Direction ratio of OM = (2, —1, 0)

Angle 6 between OM and OC is given by
(1 x2)+ (=5)(=1)+(=5)(0)
V2% + (=1)*V(1)* + (=5)* + (=5)?

_2+5 _ _ 7
v5v51  V5v51
- -
Projection of OM on OC is given by

= 7 7
OM|.cosO = V5 x — =
| | v5 xv51 V51

cosO =




Question188

Statement 1: The vectors 2, b and ¢ lie in the same plane if and only if

2. (5x2) =0

Statement 2: The vectors U and vV are perpendicular if and only if ¢.Vv =0
where U x V is a vector perpendicular to the plane of @ and V.

[Online May 26, 2012]

Options:

A. Statement 1 is false, Statement 2 is true.

B. Statement 1 is true, Statement 2 is true, Statement 2 is correct explanation for Statement 1.
C. Statement 1 is true, Statement 2 is false.

D. Statement 1 is true, Statement 2 is true, , Statement 2 is not a correct explanation for
Statement 1.

Answer: C

Solution:

Solution:
Statement -1

- - . .
The vectors a, b and c lie in the same plane.
- 2 -
=a, b and c are coplanar.
-
We know, the necessary and sufficient conditions for three vectors to be coplanar is that [E’bg] =0

—_
ie.2. (bx2) =0
Hence, statement- 1 is true.

Question1389

Ifi=j+4k,v=i+3kandw=cos0i +sin@,) are vectors in 3 -

dimensional space, then the maximum possible value of |ﬁ’ X V.w|is

[Online May 12, 2012]
Options:

A.V3

B.5

C.vV14

D.7

Answer: B

Solution:



Let1_1)='+4/l;,?/)=/'1\+3/1;and\7v=coseli\+sin93'\
ik A e s
Now, UxV=| g 1 a = i(=3) = j(=4) + k(1)
1 0 -3
=31 +4] -k
i N ey PaN PaN PaN
Now,(ﬁ)xv).v_G=(—31+4j—k).(cosei+sin9j)

= —3cosH+4sinb6
Now, maximum possible value of|-=3cos6 + 4sin 6| = V(=3)*+(4)*=v25 =5

Question190

If3=1-27+3k,b=21+3] —kandd=21+]+ (22 — 1)k are coplanar
vectors, then A is equal to
[Online May 7, 2012]

Options:
A. 0
B.-1
C.2
D.1

Answer: A

Solution:

Solution:
. - ~ ~ A =
Sincea=i-2j+3k,b=2
-
therefore [E)bE)] =0
1 2 A
-2 3 1
3 -1 2a-1
=21(6A—-2)—2(-42-1)+A(-7)=0
=2(6A—2)+8A+2+2+4+2A—-92 =0
=27A=0=>A=0

~
1

+ 33\ - ﬁ andc = 2\,'1\ + 3\ + (2A — 1)/1; are coplanar

i.e.,

Question191

Let 3, b, ¢ be three non-zero vectors which are pairwise non-collinear. If
a + 3b is collinear with ¢ and » + 2< is collinear with 2, then @ + 3b + 67 is

[2011RS]

Options:

A7



C.0
D.a+7<¢
Answer: C
Solution:
As per question
a
a+3b =2AC ........ (i)
ﬁ
b +2C =1a ....... (ii)

On solving equations (i) and (ii)
(1+3m)a—-(A+6)C=0

As @ and C are non collinear,
21+3p=0andA+6=0

- -
From(i)a +3b +6¢C = 0

Question192

Ifthepi+i+k i+qi+kandi+]+rk(p=q=r=1)vector are
coplanar, then the value of pqr—-(p+ q + 1) is
[2011RS]

Options:
A 2

B.0

C.-1

D.-2
Answer: D

Solution:

Solution:
The given vectors are coplanar then

pl1
1 gl
1 1r
=>p(qr—1)+1(1-1)+1(1—-q)=0

=>pgr—p+1-r+1-q=0
=pqr—(p+q+r)=-2

=0

Question193

- -
The vectors 2 and b are not perpendicular and ¢ and dare two vectors



2 -

satisfying bx<d=>bxdand?.d =0 Then the vector d is equal to
[2011]

Options:

A T+ (3-8)5’

-
a.b

= 5
B.B+(b-g)z

=Y

a.b

- -5\ 5
- a.c
C.c—(_)_,)b
a.b

D.l_))_ (bC)E’

-
a.b
Answer: C

Solution:

Solution:

G|venthat
Now, b xC
—_

=ax(b>< )
e

a. c)b (
=>(a b)c_l)

2 S
d =c-

Question194

If 2 = L_(Bl +k) and b = 1(2?+33—6§),thenthevalue of

(2a— )[(axb) X (a+2b)] is
[2011]

Options:
A. -3

B.5

C.3

D.-5
Answer: D

Solution:



Solution:

(23 -b)([xDb) x (3 +2b
= (23-1).((3 +
= (23-1pl(3.a
=(23-p/b-0+0
From given values we get
5).1_))=Oand1_3). 1
b.

- >
—4a.a -

Questionl195

Ifthevectorsé’=?—3+2§,5)= 2?+43+§and?=k?+3+p§are
mutually orthogonal, then (2, pn) =
[2010]

Options:
A. (2,-3)
B. (-2,3)
C. (3,-2)
D. (-3,2)

Answer: D

Solution:
Solution:
. - -
Given that, a, b and c are mutually orthogonal
- -
2a.b=0,b.€=0,C.3=0
=22A+4+pu=0.... (i)
A—1+2p=0..... (ii)

On solving (i) and (ii), we getA = =3, p = 2

Question196

-

— j — k. Then the vector bsatisfying @ x b + ¢ = 0

~>
{

leta=j—kand?¢ =
andz.b =3 is
[2010]

Options:

~
1

A. 21 — ] + 2k

>

~>

-] -2

=
=) —

~>

i+ -2

O



~ ~

D.—i+]—2k
Answer: D

Solution:

Solution:
Given that

¢=bx3=5.8=b.(b

I A A ~ ~ ~
anda.b=3=(3 —k) .(bll +b,j +bk| =3
=b,-b, =3
From equation (i)
b, =b,+b;=(3+b;)+b; =3+ 2b,
- ~ A ~
b=(3+2by)i +(3+b,)j +bk
From the option given, it is clear that b, equal to either 2 or -2
If b, = 2 then B = 7/'1\ + 53'\ + ZII; which is not possible If

A

e d N N
b,=-2,thenb =—-1i + j -2k

Question197

If ¢, v, v are non-coplanar vectors and p, q are real numbers, then the

equality [3ﬁ’p7p3] - [p?f’aqﬁ’] - [23q7qﬁ’] = Oholds for :
[2009]

Options:

A. exactly two values of (p, q)

B. more than two but not all values of (p, q)
C. all values of (p, q)

D. exactly one value of (p, q)

Answer: D

Solution:

Solution:
- o -
u, v, w are non-coplanar vectors
- o -
“lu, v, wl =0
Now, [33, p?, pv_\)/] - [p?, px7v, qﬁ)] —[2v_\;, q?, q l=0

= 3p2[ﬁ), v, w] —pq[?, W, ql —2q2[7v,

Il
o o gl

v, ul
= 3p2[1_1), ?, w] —pq[ﬁ’, 7, w] —2q2[1_1), 7, wl =
=3p*—pg+2¢)[T, vV, wl=0
=3p° —pq +2q° =0
([7, ¥, wl =0l 2
T _y

2 2 q2
=2p"+p —pa+ 4+



2 ql\2,7 2_
=2p° + (p—z) +Zq =0
=>p=0,g=0,p=q/2
This is possible only whenp =0,g=0
. There is exactly one value of (p, q)

Question198

The vector 2 = ai + 2j + Bk lies in the plane of the vectors b=1+] and

¢ = j + k and bisects the angle between b and ¢. Then which one of the
following gives possible values of a and 8 ?
[2008]

Options:
AAa=2,=2
B.a=1,p=2
C.a=2,B=1
Da=1,B=1
Answer: D

Solution:

Solution:

2 lies in the plane of B and C

23 =Db+23

Feall + k)

Question199

The non-zero vectors are 3, b and ¢ are related by 3 = 8band ¢ = —7b.
Then the angle between @ and < is
[2008]

Options:
A.0

I
B'Z

II
C.35
D. pi

Answer: D



Solution:

Solution:
Clearly a= —%E’

=a | ¢ and are opposite in direction
- - .
. Angle between a and c is o

Question200

— i + 2k and? = x1 + (x — 2)3 — k, If the vector < lies
, then x equals

Let5’=?+3+§,_b)=
in the plane ofs and
[2007]

o'l =

Options:
A. -4

B. -2
C.0
D.1.

Answer: B

Solution:

Solution:

~ ~

~ -
Givena=1i+j+k, b=

- j +2kandC =xi +(x-2)j — k.
- -
Given that ¢ lies in the plane of @ and b, then @, b and C are coplanar

. [—)"—)

abc]=0

~
1

1 1 1
i.e. 1 -1 2 =0
x (x—2) -1

211 -2(x=-2)]-1[-1-2x] +1[x—2+x] =0
=21 -2x+4+1+2x+2x-2=0
=22x=—-4=x=-2

Question201

If © and v are unit vectors and 0 is the acute angle between them, then
21 x 37 is a unit vector for
[2007]

Options:
A. no value of 6

B. exactly one value of 6



C. exactly two values of 6
D. more than two values of 6

Answer: B

Solution:

Solution:
Given that |2ﬁ X 3'\7| = 1 and 6 is acute angle between 1 and $,|ﬁ| =1,
=[20 x 39| = 6/0||¥||sin6] =1

vl =1

=6|sin6| =1=sine=%

Hence, there is exactly one value of 6 for which 217 x 37 is a unit vector.

Question202

A particle just clears a wall of height b at a distance a and strikes the
ground at a distance c from the point of projection. The angle of
projection is

[2007]

Options:

1 bc

A. tan™
a(c —a)

B. tan_11£
a

C. tan_1£
acC

D. 45°.

Answer: A

Solution:

Let B be the top of the wall whose coordinates will be (a, b). Range (R) = ¢
u B (ab)

b
A oL
€—a—rD
< c
B lies on the trajectory

X2

W

1
Sy =Xtana - = g———
y 2guzcosz(x
1 a’
=>b =atana - =g——+—
2gu20052a
:>b=atana[1— 5 gza ]
2u°cos‘atan o

a
2 .
2u 2 sin

—cos“a.
g Ccos a

=atan(x[1—



=atana | 1 - — .a
u’.2sinacosa

g

=atana | 1 - 5 a
u‘sin2 a

g
2.2
_ _a LR uSin &
—atanoc[l R] (.R— g )

=b=atan(x[1—%]

sb=atana. (c—a)
C
bc
a(c —a)
The angle of projection,
1 bc
a(c —a)

=tana =

o =tan"

Question203

A body weighing 13 kg is suspended by two strings 5m and 12m long,
their other ends being fastened to the extremities of a rod 13m long. If
the rod be so held that the body hangs immediately below the middle
point, then tensions in the strings are

[2007]

Options:

A. 5 kg and 12 kg
B. 5 kg and 13 kg
C. 12 kg and 13 kg
D.5kgand 5k

Answer: A

Solution:

In AABC
13?2 = 52 + 122 5AB? = AC? + BC?
=/ACB = 90°
M is mid point of the hypotenuse AB, therefore MA=MB =MC
=>/A=/LACM =0
Applying Lami's theorem at C, we get
T1 _ Tz _ 13kg
sin(180 — 0)  sin(90 +0) ~ sin90°
=T, =13sinBand T, = 13cos0




ST _13xliandT =13 x12

13
=T, =5kgand T, = 12kg

Question204

The resultant of two forces Pn and 3n is a force (i 7n. If thedirection of
3n force were reversed, the resultant would be v19 n. The value of P is
[2007]

Options:
A.3n
B.4n
C.5n
D. 6 n.

Answer: C

Solution:

Solution:
Given that : Force P =Pn, Q = 3n, resultant R=7"n & P =Pn, Q" = (-3)n, R = v19n

We know that R? = P? + Q? + 2PQcos «
=(7)2 =P? 4+ (3)2+ 2 xP x 3cosa

=49 = P2 + 9 + 6P cos a

=40 = P>+ 6Pcosq .....(i)

and (V19)? = P + (-3)* + 2Px — 3cos«
=19 =P?>+9 - 6Pcosa

=10 = P> = 6Pcos« .....(ii)

Adding (i) and(ii) 50 = 2P?
>P?=25=P=5n

Question205

ABC is a triangle, right angled at A. The resultant of the forces acting
along AB, BC with magmtudes = and— respectively is the force along

AD, where D is the foot of the perpendlcular from A onto BC. The
magnitude of the resultant is
[2006]

Options:

AB? + AC?
" (AB)*(AC)?



B (AB)(AC)
" AB + AC

c.L+-L
D. L

Answer: D

Solution:

Solution:

If we consider unit vectors /1\ and 3\ in the direction AB and AC respectively and its magnitude é and % respectively,
then as per question, forces along AB and AC respectively are

11\2 1\
(E i and (E ) J

= Their resultant along AD = (é) i+ (ALC) J

. Magnitude of resultant is

1 )2 1 )2 AC?Z+AB?, .., 2 2
= - — " =y 2=T22 [ -AC’+AB%?=BC
\/(AB +(AC AB2+AC2[ :
- _BC
AB.AC
C
.-:\“
) e
A
0
Al — 9 B
|
—— 1
AB
* AABC ~ ADBA
BC _ AC BC _ 1
= =

AB AD ABxAC AD

. The required magnitude of resultant becomes %

Question206

The values of a, for which points A, B, C with position vectors
2i—j+k,i—-3]—5kandai — 3] +k respectively are the vertices of a
right angled triangle with C = 7 are

[2006]

Options:
A.2and 1
B.-2 and -1
C.-2and 1
D. 2 and -1

Answer: A



Solution:

Solution:

- ~ A > ~ ~ - -

CA=(2-a)i+2];CB=(1-a)i -6k |"“CA L CBI
- -

LCA.CB=0=(2-a)(1—-a)=0

=a=2,1

Question207

If (E’ X 3) XC=73aX (3 X E’) where 3, b and ¢ are any three vectors such
that3b 2 0, b.< # 0 then 3 and ¢ are

[2006]

Options:

A. inclined at an angle of % between them

B. inclined at an angle of % between them

C. perpendicular
D. parallel

Answer: D

Solution:

Solution: L
(axb)xc=ax(bxc),ab=0b.c=0_
=(a.c).b—(b.c)a =(a.c).b—(a.b).c
=>(a.b).c=(b.cla=alc
Question208

A body falling from rest under gravity passes a certain point P. It was at
a distance of 400 m from P, 4s prior to passing through P. If

g = 10m / s?, then the height above the point P from where the body
began to fall is
[2006]

Options:
A. 720 m
B. 900 m
C.320m
D. 680 m



Answer: A

Solution:

Solution:
1 1

We know that h = Egt2 and h + 400 = 5 (t+ 4)2

LEiEL e stiL
h

h

X 10
A400m

¥ &P(t+4)
Subtracting, we get 400 = 8g + 4gt
=t = 8sec

~h = % x 10 X 64 = 320m
. Required height = 320 + 400 = 720m

Question209

A particle has two velocities of equal magnitude inclined to each other
at an angle 0 . If one of them is halved, the angle between the other and
the original resultant velocity is bisected by the new resultant. Then 0 is
[2006]

Options:
A. 90°
B. 120°
C. 45°
D. 60°

Answer: B

Solution:

Let two velocities u and u at an angle 6 to each other the resultant is given by

R?> = u? + u?+2u%cosO = 2u?(1 + cos0)

=R? = 4u®cos®®@ /2 or R = 2u cosQ

2
Now in second case, the new resultant AE (i.e., R") bisects ZCAB, therefore using angle bisector theorem in AABC, we
get
AC EC R u/2



=2ucosg =1u

6 _1_ o 59 _ 600
=>cos§ =5= cos 60 ﬁz 60
or06 =120°

Question210

If C is the mid point of AB and P is any point outside AB, then
[2005]

Options:

A. PA + PB = 2PC

B. PA + PB = PC

C.PA+PB+2PC=0

D.PA+PB+PC=0

Answer: A

Solution:

PA+AP=0and PC+CP=0
=PA+AC + CP = 0........(i)
Similarly, PB+BC+CP =0 ...... (ii)
Adding eqn. (i) and (ii), we get
PA+PB+AC+BC+2CP=0
Since AC = -BC & CP = —-PC
=PA+PB-2PC=0

P

W
A

Question211

Let a, b and c be distinct non- negative numbers. If the vectors
ai +aj +ck, i+ kandci +ci+ bk lie in a plane,then c is

[2005]

Options:

A. the Geometric Mean of a and b

B. the Arithmetic Mean of a and b

C. equal to zero

D. the Harmonic Mean of a and b



Answer: A

Solution:

Vectorai +aj +ck, i +kandci +cj + bk are coplanar
aac
101 =0=c’=ab=c=vVvab

ccb
~.cis G.M. of a and b.

Question212

~
1

Let3=i—k b=xi+4]+(1-x)kand? =yi +xj + (1 +x —y)k. Then

[5’, b, E’] depends on
[2005]

Options:
A.onlyy

B. only x

C. bothxand y
D. neither x nory

Answer: D

Solution:

Solution:

PaN e d PaN ey PaN PaN PaN e
Giventhata =i -k, b=xi +j +(1 —-x)k andC =yi +xj + (1 +x—y)k
10 -1

x 1 1-—-x

13p8] =3 (b x3) =

y x 1+x-y
11 +x—y—x+x2]—[X2—y]
l-y+x—-x*+y=1

S
Hence [z_a)bE)] is independent of x and y both.

Question213

If 2, 3, < are non coplanar vectors and 2 is a real number then
[azed) oz ] = [a8.e5] for

[2005]

Options:



A. exactly one value of A

B. no value of A

C. exactly three values of A
D. exactly two values of A

Answer: B

Solution:

Solution:

- n ~ ~
Leta =a;i +a,j +a;k

—_ ~ ~ A A ~ ~
b=b,i+b,j +bkC=c,i+c,j +ckGiventhat [ 3(24+3) 228 22 ) =13 b+2 b
A(a, +b;) Aa, +b,) Alay+b,) a, a, a,
A’b, Ab, 2°b, =| b,+c, b,+c, b,+c,
Ac, Ac, Acy b, b, b,
a,+b;, a,+b, a;+Db, a, a, a,
=2* b, b, b, =| by+c, b,+c, by+c,
c, c, Cy b, b, b,

R1 - R1 - R2 in Ist det.
and R, » R, — R, in 2 nd det.

a; 8, a3 a; a, az
4 _
=A b, b, b, = C, C, Cq4
€ G C3 b, b, b,
=)A= -1

Hence A has no real values.

Question214

)2 )2 |2
Foranyvectoré’,thevalueof(E’Xi) +2x7) + (zx k) is equal to
[2005]

Options:
A. 33°

B. 3°
C.23°

D. 43°
Answer: C

Solution:



- -2 2 >
Leta =xi +yj +zk

- - -
axi =2Z] —yk:>|5)><i|2 =y* +7°

-2 -2

Similarly, ‘E’x j| =x%+z% and ‘gx k| =x*+y°
Adding all above equation

- _.’)2 (—) _.’)2 (—) _’)2
=2laxil/ +laxj] +laxk

= 2(x* +y2 +7%) = 2|5)|2

Question215

The resultant R of two forces acting on a particle is at right angles to
one of them and its magnitude is one third of the other force. The ratio

of larger force to smaller one is:
[2005]

Options:
A 2:1
B.3:V2
C.3:2
D.3:2v2
Answer: D

Solution:

Solution:

3F,

-’["“

According to question F" = 3F cos6 and F = 3F sin6
=F = 2V2F _

=>F :F"::3:2V2

Question216

A and B are two like parallel forces. A couple of moment H lies in the
plane of A and B and is contained with them. The resultant of A and B
after combining is displaced through a distance

[2005]

Options:

2H
A. A-[




H
C. 2(A + B)

H
D. i-H

Answer: B

Solution:

Solution:
Let A and B be displaced by a distance x then Change in moment of (A + B) = applied moments

H
A+B)xx=H =x =
=( ) XX SXT AT

Question217

A particle is projected from a point O with velocity u at an angle of 60°
with the horizontal. When it is moving in a direction at right angles to
its direction at O, its velocity then is given by

[2005]

Options:

A.

wle

B.

Nje

C.2u

D. L
V3

Answer: D
Solution:

As per question ucos 60° = vcos 30°
(as horizontal component of velocity remains the same)

1_ . v3 . _ 1
=>u.§—V.2 OrV—\/gu
Y ’
u - SR 0 veos3l”
ST s
6 3 »
O 7 ucos6l’ e
Question218

-
If 2, b, ¢ are non-coplanar vectors and lambda is a real number,then the



vectors 3 + 2b + 3%, Ab + 4¢ and (22 — 1) are non coplanar for
[2004]

Options:

A. no value of A

B. all except one value of A
C. all except two values of A

D. all values of A

Answer: C
Solution:
Solution:
1 2 3
- -
If vectors a + 2b + 3?:), Ab +4¢ and (2A — 1)?:’ are coplanar then 0 A 4 =0
0 0 2A-1

=>'A(2x—1)=o=x=00r%

.. Forces are noncoplanar for all A, except A =0, %

Question219

Let 3, b and ¢ be three non-zero vectors such that no two of these are
collinear. If the vector 3 + 25 is collinear with ¢ and b + 372 is collinear

with 2( A being some non-zero scalar) then @ + 25 + 6¢ equals
[2004]

Options:
A. 0

B. Ab

C. A¢

D. Aa
Answer: C

Solution:

- -
Given that 5’ + 2Db is collinear with E’ and b + 3?:’ is collinear with 5’
- = - = - -
Let a +2b =tc and b + 3¢ = sa, where t and s are scalars
ﬁ

~a+2b+6C=tCc+6¢C
ﬁ

— (t+ 6)3] using @ + 2b = t<)

=AE’,Where}x=t+6



Question220

Let U, v, w be such that |T1’| =1,

7| = 2,|%| = 3. If the projection 7 along ©
is equal to that of ¥ along v and Vv, v a

|
re perpendicular to each other

o I

then|ﬁ’ -V + Wf| equals
[2004]

Options:
A. 14

B. V7
C.vV14
D. 2

Answer: C

Solution:

Solution:

Projection of v along u=

=[dP+|V PP +[w P -20.V -2V . W+2U. W
=1+4+4+9+0[From(1) and (2)] = 14

- o5 o —
AUV +w =via

Question221

- N - -
Let 2, b and ¢ be non-zero vectors such that ( a X b) X< = %| b

N
C

a, If 0

is the acute angle between the vectors b and ¢, then sin 0 equals
[2004]

Options:

A ==

B. Y2



Answer: A

Solution:

Solution:

Given that (5’ X E) X

-
Clearly a and b are non collinear

- - -
=2.3)p-1(p.23)3 =%|b| |8|a’

Comparing both side.

3. 2=0aa-5.2 - 1[5]|2]
-1

=cos0 = 3

e 1 _2V2

..s1n6—\/1 5="3

. - —_
[ 6 is acute angle between b and cl

Question222

If t; and t, are the times of flight of two particles having the same initial

velocity u and range R on the horizontal,then t12 + t22 is equal to
[2004]

Options:
Al

B. 4u® / g*
C.u’/2g
D.u’/g
Answer: B

Solution:

Solution:
For same horizontal range the angles of projectionmust be o and % -Q

_ 2usin a (i)
g
. (o
2us1n(§ —(x)

.'.t1

t, = = 2ucosa
g g
Squaring and adding eqgn. (i) and (ii),
2
st et =2

Question223



A velocity %m / s is resolved into two components alongOA and OB

making angles 30° and 45° respectively with the given velocity. Then the
component along OB is
[2004]

Options:

A $(V6 - v2)m/s
B.;(V3—1)m/s

1
C.Zm/s

1
D.gm/s

Answer: A

Solution:

Solution:
Givenv = %m / s, component along OB

14 x L

_vsin30° _ 2 _V6—V2

" sin(45°+30°)  v3+1 8
2V2

Question224

A paticle moves towards east from a point A to a point B at the rate of 4
km/h and then towards north from B to C at the rate of 5km/hr. If AB =
12 km and BC = 5 km, then its average speed for its journey from A to C

and resultant average velocity direct from A to C are respectively
[2004]

Options:

A. 1—93km/hand %km/h
B. %km/hand%km/h
C. %km/hand %km/h

D. km /h and L2km/h
Answer: D

Solution:



Time taken by the particle in complete journey T = 14—2 + g = 4hr
;"‘-.-
- A
5km
= >
A 12km B
12+5 _ 17

~Average speed = 1 1

2 2
Average velocity = \/% = 14_3

Question225

Three forces F, G and & acting along I A, I B and I C, wherel is the

-

incentre of a AABC are in equilibrium. Then P:0Q:Ris
[2004]

Options:
A. cosecé : cosecE : cosecg
2 2 2
A, B, C
B. sin :sinz :sinz

A cocB . gecC
C. secs :secy :secs

A B. C
D. COS5 : COS7 : COS

Answer: D

Solution:

Solution:

Let I is incentre of AABC.

~IA,IB,IC are bisectors of the angles A, Band C.
- _B_C_ggo4A

Now £ZBIC = 180 775 90° + 2etc

Applying Lami's theorem at I
A

< 90y
B C
P - Q _ R
sin(90°+%) sin(90°+%) sin(90°+%)

=P:Q:R=cos%:cos%:cos%



Question226

In a right angle AABC, ZA = 90° and sides a, b, c are respectively,
5cm, 4cm and 3cm. If a force F has moments 0,9 and 16 in N cm. units

respectively about vertices A, B and C, then magnitude of F is
[2004]

Options:
A.9
B.4
C.5
D.3

Answer: C

Solution:

ﬁ
Since, the moment about A is zero, hence F passes through A. Taking A as origin. Let the line of action of force
ﬁ
F bey = mx. (see figure)

_)
Moment about B = 3m = |F ‘ =9 ... (1)
\/1 +m
YJ\
C(0.4) _l.-t
(y = mx)
A BGO)
4 -
Moment about C = - ‘F | = 16.
{1+m

Dividing (1) by (2), we get
m = %:|1?‘ = 5N

Question227

With two forces acting at point, the maximum affect is obtained when
their resultant is 4N . If they act at right angles, then their resultant is
3N . Then the forces are

[2004]

Options:

A (2+1v3)N and (2-1v3)N



B. (2 + V3)N and (2 — V3)N
C. (2 +%\/§)N and (2—%\/5)N
D. (2 + V2)N and (2 — v2)N

Answer: C

Solution:

Solution:

Let forces be Pand Q. thenP+ Q =4 ....(1)
and P2+ Q* =32 ....(2)

Solving eqgns. (1) and (2), we get the forces

(2+%\/§)N and (2—%\/§)N

Question228

A particle is acted upon by constant forces A1 +j—3kand 31+ — k
which displace it from a point i + 2] + 3k to the point 5i + 4] + k. The
work done in standard units by the forces is given by

[2004]

Options:
A. 15
B. 30
C.25
D. 40

Answer: D

Solution:

Resultant of forces

—_ Pa Pa A AN Pa Pa
F=4i+j-3k+3i+j—-k
Displacement

ﬁ

d —51 +4] +k—(1+23 +3k —41 +2J —Zk
Work done —F d =28+4+8 =40

Question229

Consider points A, B, C and D with position vectors
71 — 4] + 7§, i—6)+ IOE, —1—-3] +4k and 57 — ] + 5k respectively. Then
ABCD is a



[2003]

Options:

A. parallelogram but not a rhombus
B. square

C. rhombus

D. None

Answer: D

Solution:

Solution:

GiventhatA=(7,-4,7),B=(1,-6,10),C= (-1, -3, 4)
and D = (5, -1, 5)

ZAB = V(7 =1)*+ (=4 +6)* + (7 — 10)*
=vV36+4+9=7

Similarly, BC = 7, CD = V41, DA = V17

. None of the options is satisfied.

Question230

a a? 1+al
If b b?> 1+b° = 0 and vectors (1, a, az),(l, b, bz) and (1, c, cz) are

c ¢ 1+¢

non-coplanar, then the product abc equals
[2003]

Options:
A. 0O
B. 2
C.-1
D.1

Answer: C

Solution:

Solution:
a a? 1+ad
Given b b 1+0b° =0

c ¢ 1+¢



a a’ 1 a a’ a

=l bbb 1 |+] bbb =0
c c* 1 c ¢t ¢
1 a a’
=(1 + abc) 1 b b? =0
1 c ¢

Given that (1, a, a?), (1, b, b?) and (1, ¢, c?) are non-coplanar

1 a a?

1 b b2 =0 (given condition)

1 ¢ c?
~1+abc=0=abc=-1

Question231

The vectors AB = 37 + 4k & AC = 51 — 2] + 4k are the sides of a triangle
ABC. The length of the median through A is
[2003]

Options:
A.v288

B. V18
C.V72

D. V33
Answer: D
Solution:

Solution:
A

o S 2+ a4k

S
Given that AD is median of AABC.

(AD=BESI*0-2)j+ @+ )k

|AD| = v16 + 16 + 1 = V33

=4i—j+4k

Question232

- 2 - - g -

a, b, c are 3 vectors, such that a + b + ¢ =O,|
- g g - - = .
a.b+b,c+c,.ais equal to




[2003]
Options:
A1
B. 0
C.-7
D. 7

Answer: C

Solution:

ﬁ
Giventhata +b+¢c =0
ﬁ

S(2+0+2). (3442 =0

SR +lb 24324203 0+0.2+2.3) =0
1+4+9+2(3.p+b.C+2C.3) =0
3.b+b.2+2.3 =119 - 7

Question233

If ¥, vV and v are three non- coplanar vectors, then

(2+9-%).(2=7) x (¥ =%) equals
[2003]
Options:

A.3U.VXW

B.0

el
<y
l

C.
D.U.wxXV

Answer: C

Solution:
(—> - —)) (—) —)) (—) —))
u+v—-—-w/.\lu—-v)/Xlv—-w

- - - - - - - - - - -
=(u+v—w).(uxv—uxw—vxv+v><w)

- S o e e e A
=(u+v—w).(uxv—uxw+vxw)-V><V=0]

- (D o e B e - (D> e
=u.(uxv)—u.(uxw)+u.(vxw)+v.(uxv)—v.(u
+w. (Oxw)-w.(Vxw

_)
We know that [E), 5’, b] =0

e R - (D> - [ o
=u.(v><w)—v.(u><w)—w (uxv)

] -5 o e e
=[uvw)]+ ku)]—[wuv] =u.(v xw)



Question234

A tetrahedron has vertices at O(0, 0, 0), A(1, 2, 1)B(2, 1, 3)and
C(—-1, 1, 2). Then the angle between the faces OAB and ABC will be
[2003]

Options:
A. 90°

| Glo

2)

C. cos™(17)

B. cos™ (

w

\1

D. 30°

Answer: B

Solution:

Solution:
Normal vector of the face OAB

A A A

i j k
- - ~ ~ ~
= 0A X OB = 1 2 1 =51—j—3k
21 3
Normal vector of the face ABC
T7 k
—) — ~ ~
AC = 1 -1 2 =1i- 5j -3k
-2 -1 1
Angle between the faces = angle between their normals
5+5+9 19
0= — =—=orf=
c0s V35v35 5 % 35
Question235
Ileti=i+j,v=i—jandw=1i+2j+ 3k, If 1 is a unit vector such that
i.n=0andv ﬁ=0,then|x7v’.ﬁ|isequalto
[2003]
Options
A. 3
B.0
C.1
D.2

Answer: A



Solution:

Solution:

Giventhatu.n=0andv.n =0
- . . - -
=n is perpendicular both u and v,

- o
ﬁ= uXxXv
ki

T 7k

1 0
N I T U )

V2 x V2 2
lo. Al = +2j+3K.(-k) | =| =3 =3
Question236

Let R, and R, respectively be the maximum ranges up and down an

inclined plane and R be the maximum range on the horizontal plane.
Then R,, R, R, are in

[2003]
Options:
A.H.P
B. A.G..P
C.AP
D. G..P.

Answer: A

Solution:

Solution:

Let B be the inclination of the plane to the horizontal and u be the velocity of projection of the projectile

u? u?

We have R, = —g(l T sinp) and R, = —g(l —sinp)
Adding above equations

1,1 2951, 1 _2[ g v]
Rl+R2 22 orR1+R2 R "R g

~R;, R, R, arein H.P,

Question237

Two particles start simultaneously from the same point and move along
two straight lines, one with uniform velocity U and the other from rest
with uniform acceleration 7. Let a be the angle between their directions
of motion. The relative velocity of the second particle w.r.t. the first is



least after a time
[2003]

Options:

A, ucosa
©f

usina
B. =

C. f cosa
u

D. usin«

Answer: A

Solution:

Solution:
Let the two velocities be 71 =ui and 72 = (ftcosa)i + (ftsina)j

—+

f

i
. Relative velocity of second with respect to first
- - - n . n
v=v,—v,; =(ftcosa—u)i +ftsina j
= |x_/)|2 = (ftcosa — u)? + (ftsin a)?
— f2t2
For |?| to be min and max. we should have
2
d—(li%l— =0 > 2f%* —2uf cosa = 0

_ ucosa
f

2 2
Also L1V — of2 = 46

dt?

+u? - 2uftcosa

=t

U CoS

= | v|* and hence |v| is least at the time F

Question238

Two stones are projected from the top of a cliff h metres high, with the
same speed u, so as to hit the ground at the same spot. If one of the
stones is projected horizontally and the other is projected horizontally
and the other is projected at an angle 0 to the horizontal then tan 0

equals
[2003]

Options:

A.u\/gzjh



B.\/E:E
C.Zg\/%
D.Zh\/g

Answer: A

Solution:

—

:

Given that the stone projected horizontally. For horizontal motion,
Distance = speed x time =R = ut
and for vertical motion

h=0><t+%gt2

R

Ei =ucosO xt...(2)
and h = —usin9 x t + %th....B)
From egns. (1) and (2) we get

u\/@=ucose><t
g

D \/%h

cos©
Putting the value of t in eq (3) we get

_ _usin® @4_1[ 2h
cos 9 g 27l gcos®d

h=-u 2Ehtane + hsec?0

h=-u %tan9+htan26+h

P B RN A
tan“0 u\/hgtanG—O,--tane—u\/hg




Question239

A body travels a distance s in t seconds. It starts from rest and ends at
rest. In the first part of the journey, it moves with constant acceleration
f and in the second part with constant retardation r. The value of t is
given by

[2003]

Options:
A Y25t

B.2s(L+1)

D. V2s(f + 1)

Answer: A
Solution:
Solution:

Let the body travels from A to B with constant acceleration t and from B to C with constant retardation r.
I x b ¥ |

A t, B i C
If AB = x, BC =y, time taken from A to B = t; and time taken fromBto C =t, thens =x+yandt=t, +t,
For the motion from A to B

VV=ul+2fs=>v? = 2fx(u = 0)
2

v
ﬁx—f ....... (1)
andv=u+ft=v="_ft
St = F e (2)

For the motion from B to C

v =u?+2fs
2

=>0=V2—2ry=>y=% ....... (3)

andv=u+ft=0=v-rt,
=Y

ﬁtz_r

Adding equations (1) and (3), we get
2
V(1,17
X+y=3 [f + .- ] S
Adding equations (2) and (4), we get
t1+t2=v[%+%] =t

v Clivil

1
2s F+

==

2
T

t= Y 2s(L+1)

Question240



The resultant of forces P and 0 is R. If Q is doubled then E is doubled. If

the direction of O is reversed,then R is again doubled. Then P’ : Q2 : R? is
[2003]

Options:
A 2:3:1
B.3:1:1
C.2:3:2
D.1:2: 3.

Answer: C

Solution:

Solution:
R? = P2 + Q% + 2PQcosH .... (1)

- -
When Q and R are doubled
4R? = P? + 4Q% + 4PQcosH .... (2)

When 6 is reversed and f{) is doubled
4R? = P2 + Q% - 2PQcosH .... (3)
Adding(1) and (3), 5R?* = 2P? + 2Q*
=2P? +2Q%*-5R*=0... (4)

Applying (3) x 2 + (2), 12R? = 3P? + 6Q?
=3P? + 6Q% — 12R? = 0....(5)

P Q@ _ R
From (4)and (3) =573 =22 -15 ~ 12 -6
PP_Q_R

P_Q _R 2.02.R2 -9 .72
6 9 60rP.Q.R 2:3:2

Question241

A couple is of moment G and the force forming the couple is P, If P is
turned through a right angle the moment of the couple thus formed is H

. If instead, the force P are turned through an angle a, then the moment
of couple becomes
[2003]

Options:
- -
A.Hsinax — Gcosa
- o
B. Gsina — H cosa
- -
C.Hsina + Gcosa

- =
D.Gsina + H cosa

Answer: C

Solution:



Solution:
N

- - |
We know that G = r X p;|G
- > |2 .

|H‘ = ‘r‘|p|cose['.'sm(90°+9) = cos 0]
G = |7||P]sin® .....(1)

H = ‘?Hfﬂcose ..... (2)

x = | 7||P]sin® + «).....(3)

- -
From(1), (2) & (3), x = Gcosa + H sina

== .
=‘er‘sm9

Question242

A particle acted on by constant forces 4i +j-3kand3i + i —kis
displaced from the point i 4+ 2j — 3k to the point 5i + 4] + k. The total
work done by the forces is

[2003]

Options:

A. 50 units
B. 20 units
C. 30 units
D. 40 units.

Answer: D

Solution:

Solution:
-

-
=F,+F, =7i+2j—-4k

- -
= Positon Vector of B— Position Vector of A
4i +2j -2k

-
F
-
d

- -
W =F.d =28+4+8=40unit

Question243

If |5’| =5, 1_>)| = 4,|2| = 3 thus what will be the value of|3 .5 +5.2 +¢.3|,
given that 2+ b5 +3=0

[2002]

Options:

A. 25

B. 50
C.-25
D. -50



Answer: A

Solution:

Question244

If sdaa 3, b, ¢ are vectors such that 3+ b + ¢ = 0 and

2] =7,
[2002]

-

b| =5,

E’| = 3 then angle between vector b and © is

Options:
A. 60°
B. 30°
C. 45°
D. 90°

Answer: A

Solution:

- -
C —a

= 72

- -
Giventhata +b+¢c =0 =b +
- -
Sb+3 2= )2 =52+32+2b
=2 |-
2|52 lcos0 = 49 — 34 = 15
=2 X 5x%x3cosO =15;

=>Cose=1/2;=>6=%=60°

-
. C

Question245

-

Ifaxb=bxd=c¢x32thena+b+
[2002]

¢ =
Options:

A. abc

B.-1

C.0



D. 2

Answer: C

Solution:

- —)) - -
a C/l=aXxXr

ol
+

ﬁ
leta+b x(5)+
X

T
- - -

=20+ a c=ax
- - - 2 - 2 5 5
axrs= r 0['.'axb=cxa]

- - -
Similarly b X T=0&CXT =0

_)
Above three conditions can be hold if and only if T = 0

Question246

2=31-5)andb = 6i + 3] are two vectors and ¢ is a vector such that
2 =3 xb then |3 :|1_5 :|E’|

[2002]

Options:

A. V34 : V45 : V39

B. V34 : V45 : 39

C. 34: 39: 45
D. 39: 35: 34
Answer: B
Solution:
Solution:
. T 7 k R
Wehaveaxb= | 3 _5 g | =39k=7¢
6 3 0

Also |2| = v34,|b| = va5,|2| = 30
|3|‘B“?‘ = V34 : V45 : 39

Question247

If the vectors ¢, 3 = xi + y? +zk and b = | are such thatz, ¢ and b form a
right handed system then < is:
[2002]

Options:



A . zi —xk
—

B. 0O

C.yj

D. —zi +xk

Answer: A

Solution:

Solution:
>
Given that E’, E’, b

—h

orm a right handed system,

A

= ~ ~
Lc=bxa= =zi —xk

X O )

j k
10
y z

Question248

If 3, b, ¢ are vectors such that [252] = 4 then [ Ixb bx?C ex3 ] =
[2002]

Options:

A. 16

B. 64

C. 4

D. 8

Answer: A

Solution:

Solution:

[ 2xB Bx?
(3xp). {(Bx2
=(3xDp). {(®.3)

{20 .2} (2. (T«

Question249

If 3| = 4, 5)| = 2 and the angle between 7 and b is m / 6then (E’xﬁ)z is

equal to



[2002]

Options:

A. 48

B. 16

C.a

D. None of these

Answer: B

Solution:

Since, 3. b = |5’||1_))|cos% =4x2 ><\/73=4\/§.
We know that,
(3xb)+(3.0)° = [32[bP
(3xDb) +48=16x4

(2 xp) =16

Question250

A bead of weight w can slide on smooth circular wire in a vertical plane.
The bead is attached by a light thread to the highest point of the wire
and in equilibrium, the thread is taut and make an angle 0 with the
vertical then tension of the thread and reaction of the wire on the bead
are

[2002]

Options:

A. T =wcos® R=wtanb
B.T =2wcos6 R=w
C.T =w R=wsin0
D. T =wsinf® R =wcot0

Answer: B

Solution:

From figure angleT QW = 180 — 6; LZRQW = 26;
LRQT =180-06



Applying Lami's theorem at Q.

T _ R _ \
sin206 sin(180 — 0) sin(180 — 06)
>R =W and T =2W cos6

Question251

The sum of two forces is 18 N and resultant whose direction is at right
angles to the smaller force is 12 N. The magnitude of the two forces are
[2002]

Options:
A. 13,5
B.12,6
C.14,4
D. 11,7

Answer: A

Solution:

GiventhatP+ Q =18 ....... (1)
We know that

P2+ Q%+ 2PQcosa = 144 ...... (2)

o _ Qsina
tan 90 " P+ Qcosa
™ R=12
Q
N

=P+ Qcosa=0...... (3)
From (2) and (3),
Q*—P*=144=(Q-P)(Q+P) = 144
_ 144 _
Q-P= 18 = 8
From (1), On solving, we getQ =13,P =5




