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MATHS

DPP: 2

Vectors and 3D

— -
If @ =(1,-1,2), b =(—2,3,5), candi
= (2,-2,4)

is the unit vector in the x-direction, then
— P

(7—217 +3?) =

(A) 11 (B) 15

(€18 (D) 36

- . - . :

If a =i—742k, b =2i+ 3jthenthe
-I-kand?:i—k_)
magnitudeof7+2b _3¢C-is

(A) V87 (B) V78
(C)v89 (D) v101
Ifa:§+3'—2lzz, b=2i —3—|—IA<:a.nd

s e — -
?:3z—k and ¢ =ma +nb thenm+

n=
(A)O
©)2

(B)1
(D) -1

There non-zero non-collinear vectors a, band ¢
are such that a+ 3bis collinear with ¢, 3b+ 2cis
collinear with a. Then a+ 3b+ 2cis equal to
(A)O (B) 2a

(©3b (D) 4c

N —
If @ and b are unit vectors and 6 is the angle

5 —
between a and b ,, then sin 6/2 is

%
WIg 4+

—

—
a+b

(B)

2

©

Qé

Q7

Q8

Q9

Q10

;*_'zf‘
2 —
D7 - b‘
ﬁ
If ‘?‘ =4,|b ‘ = 2 and angle between ? and
%
b is &, then
2
%
<§> > b) is
(A) 48 (B) 16
©a (D) 15

- 7 =
If a, b, c are any three mutually

perpendicular vectors of equal magnitude

a, E) + ;) + ? is
(A)a (B) v2a
€)V3a (D) 3a

The area of the triangle whose vertices are A(1, -
1,2), B2,1,-1) and 3, -1,2) is

(A) 4/5 (B)2v/3
V13 D) V15

If a, B and y are the angles made by a vector with
the coordinate axes, then
sin? a + sin? B + sin% y =

(A)O (B)1
(OR (D)2
If my, my, m3 and my are respectively, the

magnitudes of the vectors
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Qn

Q12

Q13

Q14

Q15

A1 =2i —j+k dy=3i—4j— 4k,
d3=i+j+kand da=—1+3)+k
then the correct order of mi ma,

ms and my is

(A) mz<mq<my<my

(B)mz<my<my<my

(@ mz<my<my<my

(D) mz<my<my<my

If the sum of two unit vectors is a unit vector,
then the magnitude of their difference is:

(A) /2 units (B) 2 units

(C) /3 units (D) v/5 units

dxb| +|d-b :144and)7‘is
%

=4 then | b ‘

equal to

(A)8 (B) 12

Q4 (D)3

N —
If a and b are mutually perpendicular unit
L = N =

vectors,then (3a +2b |- (5a —6b | =

(A)5
Q©e6

(B) 3
(D) 12

— 7 . :
If @, b aretwo mutually perpendicular unit
vectors, then the value of

— —
(2E>+3b>-<47—6b>

(A9 (B) 10
(C)-9 (D) -10
T
If the projection of the vector ¢ 4+ 7 + k on
- 7 5
thevectorat + j +2k is 3. then a=
(A7 (B) O
© 1 (D)2
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Q17
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Q19

Q20

Q21
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e e s = ..
Let a =21+ j —2kand b =1 + j.Let

%
¢ be a vector such that

%
EﬁS3F34(3xb x ¢'| =3and
_ — 0
the angle between ¢ and a X b be 30".
— =
Then a - c isequal to
(A) 2 (B)5
1 25
The magnitude of the vector 67 — 23 + 3kis
(A) 1 (B)5
©7 (D) 12
— —

If a + b and @ — b are perpendicular and

e g e
b = 3i—4j+2k then ) a ) is equal to

(A) V41 (B) /39
© V19 (D) v/29

If the points A(3,0,p),B(-1,9,3),C(-3,3,0) are
collinear, then
(Ap=9q=2
@p=-99=2

(B)p:97q:-2
(D)p:‘9,q:'2

%
Find a vector 7 equally inclined to the three
axes and whose magnitude is 3\/3 units.

Ai+j+k
(B)iﬁ(%+3+l%>
©) 43 (%‘+3‘+ic)

(D) None of these

The angle between the lines whose direction
cosines are proportional to (1,2,1) and (2,-3,6) is

(A) cos! <7L\/§> (B) cos™! <7%/§)

O () O ()
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Q22 If the line through the points (4, 1, 2) and (5, k, 0)
is parallel to the line through the points (2, 1, 1)
and (3, 3, -1), then kis equal to
(A3 (B) 2
(C)-2 (D) None of these

Q23 |If a, B,y be the direction angles of a vector and
coso = % and cosf3 = 3, thencosy =

2 1
(@) j:% (D) None of these
Q24 The equations of the line perpendicular from the
point (-2,4,1) to the plane 7x - 2y + 3z=1are
r—5 y—2 z—4
W= = 5
(B) z—2 _ ytd 241
=2 _ __24 = 2
z+2 Y4 z2-1
Q=% =5
(D) None of these

Q25 Perpendicular distance of the point (3, 4, 5) from
the y-axis, is
(A)v/34 (B)

V41
(© 4 (D)1

Q26 The shortest distance between the skew lines
?ﬁ:G+2J+%)+AG+3}+%)
and

:(ﬁ+ﬁ}+%)+u@%+ﬁ+%)s
(A)3 (B)2v/3
@3 (D) v/6
. z+2 _ y—1

Q27 |f the lines ol = T = 18
% = % = z;(jl are parallel to each other
then the value of the pair (&, ) is.

@ (-2,3)

®) (2,—3)
©(2,3)

(D) Cannot be found

Q28

Vernacular_DPP 2

Q29

Q30

Vernacular

The distance between the lines
z—4 4 _ y+1
2

(A) 54/129 (B)

© 129 (D) /

The direction cosines of the line which is

_ Z dz1L m,1 . y72 z—3

2 1IS

perpendicular to the lines whose direction
cosines are proportional to (1, -1, 2) and (2, 1, -1)
are

3
(%5ﬁiﬁ
B) — =, ==, =

\/_ \/_ \/_
( ) \/—57 \/35 ’ _\/_3—5
(D) None of these

The angle between the lines

= <2i—5j+k> +)\(3i+2j+6k) and

= <7i—6k> +M(i+2j —i—2k) is
(A) cos™ !
(B) cos !

(@) cos™?
(D) cos™!

—_
©

AN TN TN N
o L O Lo )
|®©|oo'°|©>—|

N’ N N

(V]
—_
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Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Qan
Q12
Q13
Q14
Q15

(A)
(B)
©
(A)
©
(B)
©
©
(D)
(A)
©
(D)
(B)
(D)
(D)
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Q16

Q17

Q18
Q19

Q20
Q21

Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30
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Hints & Solutions

Note: scan the QR code to watch video solution

Q1 Text Solution:

%
a4 =(1,-1,2),b =(-2,3,5), ¢
= (2,-2,4)

~ ~ ~ —
So, @ =(1,-1,2) =7 — j+2k b
= (-2,3,5) = —2i + 35 + 5k
and ¢ = (2,-2,4) = 2i — 25 + 4k

= —2+3= (i—j+2k)

—2 <—2i+3j +5k)

— 11i — 13j + 4k and (2:;—2+3j +4c})
= (m+2n)i +(m—n)j+ (—2m+n)k
-1=11 >m+2n=3,m-n=0,-2m+n=-1
~m-n=0 =>m=n
And m+2n=m+2m=3

Video Solution:
" 4 >m=1-m=n=1=>m+n=2

Video Solution:

Q2 Text Solution:

— ~ ~
d=i—j+2%k b =2i+3j+k ¢ =i
—k

Q4 Text Solution:

@ +2b -3¢
= (¢ +4i — 3i) + (—j + 67)
+ (2k + 2k + 3k)
=2+ 55+ Tk

%
d+2b -3¢ =/AF24149 = /78
Video Solution:
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condition if A collinear with B

A=)B
Given a + 3b is collinear with c.
a+3b= M\ (1)

3b + 2c¢ is collinear with a

3b + 2c = pa — (1).

From (1) a+3b+ 2c = Ac+ 2c
=c(A+2)— (3)

From (2) a+3b+2c=a+ra
=a(l+p) — (4)

cA+2)=a(l+p)

Equate.

1+pu=0 AX+2=0.

u=-—1 A= -2

From (3)
a+3b=JMX
a+8b = —2c¢

=a+3b+2c=0

Video Solution:

Q5 Text Solution:

— |2 —

— 2
a-b|l=|a +)b 924 - b
=1+1—2cosf
= 2(1 — cosb)
- 2

i-b =2-2sin’ (£)
_>
b

- ‘:2sin(%)

Video Solution:

Vernacular_DPP 2

Q6

Q7

Vernacular

Text Solution:
2

—\ 2 —
Wehave,<§>>< b) :?xb
2 | =2
:‘?‘ -)b .sin% 6
=16x4x ;=16

Video Solution:

Text Solution:

= .=
Since given a, b & ¢ are mutually

perpendicular vector :
e
c - a

a-b=>b.-c= =0
- =
Also, " d-b=b-c=c-ad=0
WKT
— 2 2 |2 2
d+b+c| =d +‘ + <
- =
+2<a b+b-c+c ﬁ)
— 2
Arb+¢| =a®+a®+a?
- 7 ol
a+ b+ c| =3d®
%
7+b—|—?:\/§a

Video Solution:
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Video Solution:

Q8 Text Solution:

Given vertices are Q10 Text Solution:
A1, -1,2), B(2,1,-1) and (3, -1, 2) Given, m, = (71‘ _ \/22 4 (_1)2 4 (1)2

2=

Area of triangle ABC' = 5 |AB x AC — /6

Where : —

__fre o A N ) mo = ‘ az( = \/32+(—4)2 + (—4)°

AB=1i+2j—3kand AC =2i +0j :\/H

k

+0 P Wm:yng 2112 112=3

A—B>><E: 1 2 -3 — d.l = 2 2 2

and my = | a4 =1/(-1)"+(3)"+ (1)

2 0 0 — /1T

=i (0)—j(0+6)+k(0—4) Smg < my < my < my

= —63 — 4k Video Solution:
— — 7 rep = " iy
’AB X AC" =4/52 =2+/13

.. Area of triangle = % (2v13) = VI3

Video Solution:

Q11 Text Solution:

Let a, B, ¢ bet three unit vectors such that
c=a+b
a

Q9 Text Solution: =2a.

Let |, m, n be the d.c's of the vector. Now, ’a — B|2 —14+1—-23-b=3
Then | =cos o, m =cos B, n=cos y

= |a — b| = +/3 units.
Now, 2 + m? +n? =1 = cos?a + cos? 3 | |
9 Video Solution:
+cos“y=1
=1-sin®a+1—sin?B+1—sin’y=1
:>3—(sin2a+sin2,3+sin2’y):1
= sin? o +sin? B+ sin?y=3—-1=2.
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Q12 Text Solution:

Q13 Text Solution:

_>
2= [3]-1

1502 — 126> = (15 x 1) — (12 x 1) =15
—-12=3

Q14 Text Solution:
— —
(27+3b> - (47—61) :8(7-3)

s —
—124d-b +12b - d —18
~18(1) = —10

Video Solution:

Vernacular_DPP 2

Vernacular

Q15 Text Solution:
— AA s 2 - ~ db
a=1i+j+kb=ai+j+2k >

|h|
— a+1+2 — é
Va2+5 3
=3a+9=5vVa’+5=a=2
Video Solution:
Q16 Text Solution:
— N 2 2
a=2t+j—2k=|a]=3and b =1
+j
-7 ' g 0
Now, a xb=]2 1 =2/=2¢
1 1 0
~ - —
25+ k |4 x b‘:3

We also have,

— —
‘(7x b) x?]:]?x b

:3)?).%
:>3=3)?\-§=>\?‘:2
Since, T —-dl=3
0 =2 32 5 >
n squaring (i), weget ¢ T @ —2¢ - a =9
= 4+9-2d-c=9=d-¢c =2

Android App | iOS App | PW Website

https://qbg-admin.penpencil.co/finalize-question-paper/print-preview

‘?] 5in30°| |73

8/13



3/19/26, 1:03 PM

Video Solution:
[ e

Q17 Text Solution:
Given vector is 67 — 23 + 3k

.. Its magnitude = \/62 +(—2)* + 32
V36 +4+4+9 =+/49 = 7 units

Video Solution:

Q18 Text Solution:

— —
Here (?—i— b)-(?— b) =0

2

|l =

%
7:‘b
‘7‘:\/9+16+4
@l =29

Q19 Text Solution:
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Here
D=3 dph b= —itqit3k ¢ =
—3i +3j
*.* Points A, B, C are collinear, then
AB=mAC =1~ d =m(d -7

= —4i+qj+(3-p)k
:m<—6§—|—33—pl;:)
= —bm=—-4,9g=3m,—pm=3—p
= m:%,q:3(§)22,and%p:3—p
= —-2p=9-3p=p=9

Video Solution:

Q20 Text Solution:
We have, )7‘ =33

Since, 7 is equally inclined to three axes, so

direction cosine of unit vector 7 will be same.
ie.l=m=n

=P24+12+
=1

N
Wehave OP =

17 1 % 17

Video Solution:
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cos’a + cos?f + cos’y =1
_ 142 1\2
= cosy= /1= ()"~ (3)
_ /8 196) _ . 2
=9~ (%) =+%
Q21 Text Solution:

The angle between the lines whose direction

cosines are proportional to (1,2,1) and (2,-3,6) is

0 = cos—1 (1)(2)+(2)(=3)+(1)(6)

\/12+22+12-\/22+(—3)2+62
.0 -1 2
n0=cost () -
Q24 Text Solution:
Video Solution: Normal to the plane had drs (7, -2, 3) by verifying
3 y the options we get option (a) is the required

equation.

Video Solution:

Q22 Text Solution:
The direction ratios of the lines are
5-4,k-1,0-2and3-2,3-1,-1-1 ]
ie,1,k=1-2and1,2,-2 Q25 Text Solution:

Since the lines are parallel, we have Distance of (a, b, g) from y-axis is given by
1 k=1 _ -2 _ 2 2

I1=73 =5 d=ya”+y

e, k-1=2b k=3 .. Distance of (3, 4, 5) from y-axis is

/a2 LR B
Video Solution: d=+v3 +5"=v9+25=+/34

Q23 Text Solution: o
We know, Q26 Text Solution:
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(72,71).(1,1”,2) Videc: Soltft‘ion: _
Shortest distance = —— (3] g Py
b 1>< b 2 - PR "1 o
i j ok
- = J .
b 1 X b 2=11 3 2|=1 -3
2 31

N A Q28 Text Solution:
— 41 -3 +k| -3

Given lines are

s an \ = mtad ==
=31 +3j — 3k Here,?1:4z—],ﬂ>2:l+2]
- =
DX b= VOO0 = V2T =3V3 +3kand b =51 +2j + &

oo a) (5, xb .'.72—71=(§+23+3I%)—(4%—3)

<a2—a1>- b1><b2

~ ~ -~ - ~ 7 — ~
:<3z+3j+3k)-<—32+33—3k) bx(72—71):z’(6—3>

=-94+9-9=-9 A )
. Shortest distance = —%= = =3 —7J (15 + 3) + k<15 + 6>
Video Solution: —3i — 183' 121k

_>
and’b’z\/52+22+12=\/25+4+1

Now, shortest Distance =

Q27 Text Solution: _ 1
Consider, L; : X2 — vl _ = Va0

3i — 187 + 211%‘

A+l - 4 T 18
AndLZ:%:Lf;__lg:% :%\/32—1—(—18)24—212
If two lines are parallel, then their direction ratios _ Jrra _ \/1_79
are proportional. 30 5
‘%_ng — % — _TIS = %ng — —3and Video Solution:
53 = 3

=4 +1=9and 4=-15u+9

= 4l=8and 15u=5

= A= 2andu:%

So, the value of the pair (A, p) is (2, %)
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Q29 Text Solution:
If [ m, nare the direction cosines of the line
perpendicular to the given lines, we have
[+m+2n=0and 2/[+ m-n=0

: 2+m2+n2
The WeL:m:ﬂ:V—
EVe T =5 T 37 “ i
— L
V35

Hence, the direction cosines are
=1 5 _3
V357 /357 /35

Video Solution:

3 M
AR b ]

Q30 Text Solution:

Let @ and b be the vectors parallel to the lines
fz(2i—5j+k]+h(3i+2j+6k} and
i’[7i—6k]—i—p[i—i—2j+2k] respectively.
s a=3i+2j+6k.b=i+2j+2k

L &5=(3)(1)+(2)(2) +(6)(2)=19

And [f] =+/9+4+36 =7,]b| = v1+4+4 =3

Let B be the acute angle between the two given lines.
19
= —é@COSq(—]
H ‘b‘ 21 21

Video Solution:
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