DCAM classes

Dynamic Classes for Academic Mastery

VECTOR AND 3-DIMENSIONAL

| SOLVED EXAMPLES '

Ex.1

Sol.

Ex.2

Sol.

= —, =

Find the distance of the point B(Ai + 23 + 31A<) from the line which is passing through

A(4i + 23’ +2 f() and which is parallel to the vector C =21+ 3] +6k.

AB=32+12 =410 B(1,2,3)

AM = AB.i = (-3} + k) 1 3)+6K)

=—6+6=0
BM?=AB’-AM’
So, BM=AB= .10

A(di+2j+2k) M ?

Find the direction cosines ¢, m, n of a line which are connected by the
/+m+n=0,2mn+2mf¢—-nl =0

Given,/+m+n=0 . @)

2mn+2ml{—-n¢/=0 ... (ii)

From (1), n=—({+ m).

Putting n =- (¢ + m) in equation (ii), we get,

-2m({+m)+2ml+({+m) /=0

or, -2ml -2m?>+2ml + 2+ ml =0
or, £+ml—-2m*=0
(£)2+(£j 2=0 dividing by m?
or, m o [dividing by m?]
{1148 -1%3
or —= = =1,-2
m 2 2

/
Case I. when ; =1 :Inthiscasem=/

From(1),2¢+n=0 = n=-2/
/f-m:n=1:1:-2
Direction ratios of the lineare 1,1, -2

Direction cosines are
1 1 )
+ L+ L+
JEAP (227 a2y Pl (2

1 1

2 L2
6 6 NN

B

relations

177



MATHS

/
Case IT. When B = -2 :Inthis case / =—2m

From(i), —-2m+m+n=0 = n=m
/:m:n=-2m:m:m
=-2:1:1
Direction ratios of the line are — 2, 1, 1.

Direction cosines are

. -2 . 1 . 1
JEP+P 42T 2P P+ J2P + P 4P

-2 1 1 2 -1 -l

D AR A A A2

Ex.3 If 5,5,6 a re three non zero vectors such that 7 xp =¢ and hx¢ = 3 , prove that a, 6,6 are mutually at right

anglesand | bj=1 and| ¢| + & .

Sol. ixb=c and 3 = bx¢
= ¢laclbandalbalc
= albblcéandgla
= i, b,¢ are mutually perpendicular vectors.
Again, Fxb==¢ and pxc=37
= |axb|=|¢| and  |bx¢|=|d|
= Iéllglsing:|5| and |E\|5|sin§=|&| (@ LbandbLg)
= ldllb=|é] and |b||é|=ld] =  |b[|E|=|¢]
= |bP=1 = |bl=1
putting in |@||b|=|¢]
= lal=|c|

Ex.4 D is the mid point of the side BC of a AABC, show that AB>+ AC?>=2 (AD?+ BD?)
Sol. We have AB = AD + DB A
= AB?= (AD+DB)
= AB2=AD>+DB>+ 2AD . DB ... (i)
Also we have AC = AD + DC
—  AC’= (AD+DC)’

= AC2=AD>+DC2+ 2AD . DC oo, (i)

= AB?+AC?=2(AD? + BD?) DB + DC =0
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Ex.5  Forany vector 3, prove that |axi[® + |axj[> + |axk[ =2 |&[
Sol. Leta = ali-f—azj-f—a}l; . Then
axi = (ai+a,j+ak) x i =a (ixi)+a,(jxi) +a, (kxi) =-a,k+a,]
= |§><f|2 =a’+a’
5><3 = (a1f+azj+a3lz) X j = allz—aﬁ
= |@xjf =a}+a)
ixk = (aif+azj+a312)>< k=— aj+azi
= Jaxkf=a’ta)
|§><i|2 + |5><j|2 + |5><]A(|2 :a22+a33+a12+a32+a12+a22

— — =12
=2(a’+a’+a’)=2|a|

Ex.6  If a variable plane cuts the coordinate axes in A, B and C and is at a constant distance p from the origin, find the
locus of the centroid of the tetrahedron OABC.

Sol.  Let A=(a,0,0,B=(0,b0) and C=(0,0,c)

. . X Y z
Equat fplane ABCis —+ = +—=I
quation of plane sty T

Now p = length of perpendicular from O to plane (i)

1
=Y ., 5 o p~= 2 2 2
e )« )
—t—t+— =] +|=] +|-
a> b a b c

Let G(a, B, v) be the centroid of the tetrahedron OABC, then

_a , b ¢ . _a+0+40+0 a
a= 45[3 47’Y 4 |:. a—f_z}

or, a=40,b=4p3,c=4y

Putting these values of a, b, ¢ in equation (ii), we get

16 1 1 1 16
7L —_—t— =2
p 1 1 or & B P

2t Tt
a BTy
locus of (a, B, y) is X2+y?t+z2=16p>
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Ex.7  Find the angle between the linesx —3y—-4=0,4y—-z+5=0andx+3y-11=0,2y-z+6=0.

. . x—-3y—-4=0
Sol. Given linesare ~ °~ . @
4y-z+5=0
x+3y-11=0
and T+ L ?2)
2y-z+6=0

Let /,,m,n and /,, m, n, be the direction cosines of lines (1) and (2) respectively
line (1) is perpendicular to the normals of each of the planes
x—-3y—-4=0 and 4y-z+5=0
¢ -3m+0n=0 . A3)
and 0/, +4m -n =0 L. )

l
Solving equations (3) and (4), we get 3 = =

or, —Z—Zﬁ:k(let).
31 4
Since line (2) is perpendicular to the normals of each of the planes
x+3y—-11=0and2y-z+6=0,

(,+3m=0 L )
and 2m,-n,=0 (6)

£,==3m,

-2 _
or, 5 =m,

rl2

and n2:2m2 or, 7 =m,.

42 _m, 1n,

3T > =t (let).

If O be the angle between lines (1) and (2), then cosO =/ ¢, + mm, +nn,
=(3k) (= 3t) + (k) (t) + (4k) (2t) =— 9kt + kt + 8kt=0
6=90°.

Ex.8 If two pairs of opposite edges of a tetrahedron are mutually perpendicular, show that the third
pair will also be mutually perpendicular.
Sol. Let OABC be the tetrahedron, where O is the origin and co-ordinates of A, B, C are

(Xl’yls Zl)s (Xzs yz’ Zz)s (X3s Yy X3) respectively.
A (X, Y1, Zy)

0 (0,0, 0)

B C
(XZ’ y27 ZZ) (XS’ y37 23)
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Let OA 1 BC and OBLCA.
We have to prove that OC L BA .
Now, directionratiosof OAarex —0,y,-0,z, -0 or, x,y,,z,

direction ratios of BC are (x, —x,), (v, —V,), (z,~ Z,).

OA L BC.

X,(x,-x)+y(y,~y) +z,(z,-z)=0 . 1)
Similarly,

OB L CA

(X, -x)+y(y,~y) tz,(2,~z)=0 . 2)

Adding equations (1) and (2), we get
X}(Xl - Xz) + y3(y1 - Y2) + Z3(Zl - Zz) =0

OC L BA (. direction ratios of OC are x,, y,, z, and that of BA are (x, — x,), (¥~ ¥,), (z, — 2,))
., bx& -, &xda ., axb S
Ex.9 If a'=——=—,b'=—=—,¢'=—=— thenshownthat; 3xa'+bxb'+éxc'=0
[abc] [abc] [abc]

Sol. Here axa':ax(?xc)
[abc]
GxG = (ac)b j(a.b)c
[abc]
Similarty b x5 = CAE OO ¢ @bE-Eap
[abc] [abc]
G x4 Dxbaxg — @OD—@DR+(bAK - B +EHE-Cab [ 2 F_f 7 e
[abc]
=0.
Ex.10 Let 3 = ai + 23 - 31A<, b=1-+ 20j — 2k and ¢ = 2i — aj + k. Find the value(s) of a, if any, such that

which vanishes if (i) (5-5) ¢ = (BE) a (ii) [5 b 5} =0
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Ex.11

Sol.

Ex.12

Sol.

Ex.13

182

(i) (5.5) ¢ = (BE) a leads to the equation 2 & + 10 o + 12 =0, o> + 6. = 0 and 6a. — 6 = 0,
which do not have a common solution.

(ii) [abc]=0

a 2 -3
_ 2
= A ) = 3oo=2 = =7
2 —a 1 3

If §x5+ki:l;, where k is a scalar and ﬁ,B are any two vectors, then determine X in terms
of 5,6 and k.

IXAHKR =D eeeveeeees @)
Premultiply the given equation vectorially by 3
ax(Xxd) +k (8xX) = gxb

= (3.3)X—(3.X) @+ K(@EXX) =8 XD cerrerns (i)

Premultiply (i) scalarly by 3

Substituting Xxa from (i) and a.X from (iii) in (ii) we get

X

I kB+(5><B)+®k;b)5}

Forces of magnitudes 5, 4, 3 units act on a particle in the directions 27 _2} +k, 1+ 23’ +2k and -2} +3 —2k
respectively, and the particle gets displaced from the point A whose position vector is 61 + 2} +3k, to the point

B whose position vector is 91 + 7]' +5k . Find the work done.

Ifthe forces are F,,F,,F, then F, = %(2} ~2j+k); F, = ;G +2]+2k) and F, = %(—21 +j-2Kk) and hence the
sum force F =F, +F, +F, = ;—(8} ++7k)

Displacement vector AB = OB — OA = 9i+7j+5k—(61+2j+3k)=31+5]+2k

AoA o n AA 43
Workdone:;—(Si+j+7k).(3i+5j+2k):§(24+5+14):Tunits.

Show that the points A, B, C with position vectors 2i—j+k , i—3j—5k and 3i—4j—4k respectively are the

vertices of a right angled triangle. Also find the remaining angles of the triangle.
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Sol. We have,

AB = Position vector of B — Position vector of A
= (i-3j-5k) - (2i—j+k) = -i-2j-6k
BC = Position vector of C — Position vector of B
= (3i—-4j—4k) - (i-3j-5k) = 2i—j+k
and, CA = Position vector of A — Position vector of C
= (2i—-j+k) — (3i—-4j—4k) = —i+3j+5k
Since AB + BC + CA = (-i—2j-6k) + 2i—j+k) + (=i +3j+5k) = 0
So A, B and C are the vertices of a triangle.

Now, BC .CA = (i-j+k) . (-i+3j+5k) =—2-3+5=0

o3

= BC L CA = /BCA =

Hence ABC is a right angled triangle.

Since A is the angle between the vectors AB and AC . Therefore

cosA= ﬂ = (-i-2j-6k).(i-3j-5Kk)
[ABIIACT -1 +(-2) + (-6 JI* + (=3 + (-5’
_ -1+6+30 35 35
VI+4+3641+9+25 41435 V41
A4 =cos™! ﬁ
41
B BA.BC (1+2j+6Kk). (21— j+k)
eos - |§K||§E| - \/12+22+62\/22+(_1)2 +(1)2
. B 2-2+6 6 ~ 5 L [s
COS = == T il = COS —
Jatde V41 il

Ex.14 If E,B,E are three mutually perpendicular vectors of equal magnitude, prove that d+b+¢ s

equally inclined with vectors @, b and g .

Sol. Lct|5\:|6|:|6|:k(say). Since 4, b, ¢ are mutually
perpendicular vectors, therefore a.b = b.¢ =¢.a =0 ... (i)
Now. |a+b+C[ =a.@+b.b+c.C+24.b + 2b.¢ + 2.4
=1a[" |+ [bf +|¢f [Using (i) ]
-3 [ 8] =B =8| =2]
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la+b+c|=3 (ii)
Suppose d+b+¢ makes angles 0,, 0, 0, with a, b and ¢ respectively. Then,

i.(@+b+¢) 4.
|a||a+b+c|

cos0, =

= —- [Using (ii)]

1 1
Similarly, . =cos! | —= | and 0, =cos™ | —=
o (ﬁj 3 (ﬁj
0,=6,=0,.
Hence, a+b+¢ is equally inclineded with @, b and @
Ex.15 Let ¢ and v be unit vectors. If W is a vector such that w + (W X ) = v, then prove that

- 1
(i x v). w|< > and that the equality holds if and only if g is perpendicular to v.

Sol. w+Wxu)=v . @)
= WXU=V-Ww = Wxu)y =v +w’ -2V.w
= VW =1+w —(@@xwy e (ii)

also taking dot product of (i) with v, we get

Now; v.(wxu)=1- %(1 +w —@Uxw)) (using (ii) and (iii))
1 2 - — \2
LW Exwy (- 0<cos0<1)

2 2 2

1
=3 (1-w?*+w?sin?20) L (iv)

as we know ; 0<w?cos?0<w?

1 _1—-w'cos’0_ 1 —-w?
s >

2 2 2
l-w’cos’0 1
= —_—<— )
2 2
from (iv) and (v)

. 1
v.wxu) < —
| v.( ) 2
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n
Equality holds only when cos?0 =0 = 0= >

e, Glw=iw=0 = W (Wxi)=V
= uw+u.(Wxu)=u.v (taking dot withu )
= 0+0=uv = uv=0 = ulv

Ex.16 Prove using vectors : If two medians of a triangle are equal, then it is isosceles.
Sol. Let ABC be a triangle and let BE and CF be two equal medians. Taking A as the origin, let the position vectors

of Band C be b and ¢ respectively. Then,

1 1
P.V.ofE:E ¢ andP.V.oszE b
1 b

BE = 5 (€-2b)

R

CF = ) (b—2¢) A (origin)
Now, BE=CF = |§E|:|CT:|

1 N ’

= |IBE|® = |CF[ = ‘E(E—Zb) —‘E(b—zé)

1 B T L
7 16-26F =7 [b-28P = |g-2bP = |b-2cp

=
= (6-2b) . (€—2b) = (b-27) . (b—2¢)

= ¢.C—4b.¢c +4b.b =b.b — 4b.C + 4C.C
= |G — 4b.¢ +4 |bf = b — 4b.C + 4[]
= 3[bf =3¢ = |bf =z
= AB=AC

Hence triangle ABC is an isosceles triangle.

Ex.17 Using vectors : Prove that cos (A + B) = cos A cos B —sin A sin B

Sol. Let OX and OY be the coordinate axes and let | and ] be unit vectors along OX and OY respectively.
Let ZXOP=A and £X0OQ =B. Drawn PL L OX and QM L OX.
Clearly angle between Op and FQ isA+B

In AOLP, OL = OP cos A and LP = OP sin A. Therefore OL = (OPcos A) i and

Ya
LP =(OPsinA) (—J) =1 :
Now, OL + LP = OP y IO \BAM L .
= OP =OP[(cosA) i—(sinA)j] ... @) ]
In AOMQ, OM = 0Q cos B and MQ = OQ sin B. =)
Therefore, OM = (0Qcos B) i, MQ =(0QsinB) j y
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Ex. 18

Sol.

Ex.19

Sol.

186

Now, O_M + M—Q = O—Q
= 0Q = 0Q[(cos B)i +(sinB)]]
From (i) and (ii), we get

OP - 0Q =OP[(cosA) i —(sinA)]j].0Q [(cosB) i +(sinB) j]

=O0P. O0Q [cos A cos B —sin A sin B]

But, Op - 0Q = |OP| |OQ| cos (A+B)=0P.0Q cos (A +B)

OP.0Qcos (A+B)=0P.0Q [cos A cos B—sinAsin B]
= cos (A+ B)=cos Acos B-sinAsinB
Apoint A(x,, y,) with abscissa x, = 1 and a point B(x,, y,) with ordinate y, = 11 are given in a rectangular cartesian
system of co-ordinates OXY on the part of the curve y = x?>— 2x + 3 which lies in the first quadrant. Find the scalar

product of OA and OB.

Since (x,, y,) and (X,, y,) lies ony =x2—-2x +3.

y,= X —-2x,+3
y, =12-2(1)+3 (as;x,=1)
y; =2

so the co-ordinates of A(1, 2)

Also, y,= x5 —2x,+3

11=x; —2x,+3=>x,=4,x,#-2 (as B lic in I st quadrant)
co-ordinates of B (4, 11).
Hence, OA=1+2] and OB=4i+11]

= OA.OB =4+22=26.

Prove that in any triangle ABC

@) c¢?=a’+b?-2abcosC (ii) ¢ = bcosA + acosB.
(i) In AABC, AB + BC + CA =0 1—COC
= BC+CA=-AB @)

Squaring both sides
(BC)*+(CA »*+2(BC). CA =(AB)?
= a>+b>+2 (BC.CA)=c?
= ¢’ =a’+b>+2abcos(n—C)
= c¢?=a’+b?-2ab cosC
(i)  (BC+ CA). AB=- AB. AB
BC . AB + CA. AB=-¢?

—ac cosB —bccosA=—-¢?

acosB + bcosA =c.



VECTOR AND 3-DIMENSIONAL

Ex.20 Through a point P(h, k, /) a plane is drawn at right angles to OP to meet the coordinate axes in A, B and C.

5

p
2| hk!|

If OP = p, show that the area of AABC is

Sol. OP=+h?+K> +/¢* =p

h k 14

Direction cosines of OP are ——————, R
Wi+ 222 i+ 2

Since OP is normal to the plane, therefore, equation of the plane will be,

h X+ k y+ g Z= 'hz +k2+£2

V242 + 2 e Al Ak 2

or, hx + ky + (z=h>+ k> + (* = p?

2 2 2
A= [P_,o,o],BE [o,p—,oj,cE [o,o,p—)
h k ¢

Now area of AABC, A% = Aiy+ A2yz +A

Now AXy = area of projection of AABC on xy-plane = area of AAOB

2
P 0 1
h 4
B 1 2 _1p
=Mod of 3" | P? 11 72 Ty
0 0 1
s _1pt Lp
Similarly, A, = 2] and AZX_2|€h|
. ¢ 8 10
A2:1p+lp+1p:p
4023 4122 4R AR
5
or a=—L
2| hk/|

1
Ex.21 If D, E, F are the mid-points of the sides of a triangle ABC, prove by vector method that area of ADEF = —

(area of AABC)

N

Sol. Taking A as the origin, let the position vectors of B and C be b and ¢ respectively. Then the
. | R | .
position vectors of D, E and F are ) (b+c), 5¢ and 5 b respectively.

Now, E = ¢ —

N | —
&}

1
2
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1 | - A (origin)
— - — —C
and DF —Ebfz((bJrc)—?

1 1 =
Vector area of ADEF = ) (DExDF) = 5 [TXTJ

—_—

4

1 —
(bx¢c) =~ {E(ABXAC)} — (vector area of AABC)

Hence area of ADEF :Z area of AABC.

Ex.22 P, Q are the mid-points of the non-parallel sides BC and AD of a trapezium ABCD. Show that AAPD = ACQB.
Sol.  Let AB=b and AD = d
Now DC is parallel to AB = there exists a scalar t such that DC =t AB =t b

AC = AD + DC = d+tb

The position vectors of P and Q are (b +d+t b) and — d respectively.
D(d) C

1oL 1
=5 (b+d+tb) xd =2 (19 (bxd)

. 1- - - - o~ - A(origin)
Also  2A CQB =CQ xCB = [Ed—(d-i-tb)} x [b=(d+tb)]
- [—%345}[—&0—05] - —%(l—t)(ax5)+t(6xa)

1

— —(1-t+2t)(bxd) = —(1+t)(bxd) = 2AAPD Hence Prove.

[\9]
N | —

Ex.23 If‘a’isreal constant and A, B, C are variable angles and va> —4 tanA+atanB++/3? +4 tanC=6a
then find the least value of tan? A + tan? B + tan?> C

Sol. The given relation can be re-written as ;

(Wa? —4i+aj++/a’ +41A()- (tan Al + tan Bj + tan C1A<):6a

= \/(a2 —4)+a’ +@° +4). tan® A +tan’ B+tan> C . cos 0 = 6a
(as, a.b =al] |b| cos 0)

= V3 a. tan> A + tan? B + tan? C cos0 = 6a

= tan?A + tan’B + tan’C = 12 sec26 .. @i
also, 12 sec?0>12 (as,sec?0>1) .. (i)
from (i) and (ii),

tan? A+ tan? B + tan?C > 12

least value of  tan? A+ tan?B +tan?C =12.
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Ex.24 Let 4 and Vv are unit vectors and W is a vector such that (UxV)+ui = W and wxuU=V then

Sol.

Ex.25
Sol.

find the value of [ﬁ v \TV].

Given (UxV)+U =W and wxui=V

= UxV)+U x t=wxi
= (UxV) x G+tixd =V (as Wxti=V)
= (i.4) v—(v.u) G+txti=V  (using i .U =1and ixi =0, since unit vector)
= V-(V.0)i=v = (i.v)i=0
= i.v=0 (@s @ #0) o )
Now  i.(¥xW)
=U.(Vx(Uxv)+u)) (given W =(UxV) +u)
= 8. (Ix(@xT)+TxT) = §.((7.9)0-(F.5) 7+ 7x0)
=i.(V[u-0+vxi) (as U.v =0 from (i)

=|v] (@.u) - 1. (Vxn)
= |V} |uf -0 (as[u v u] =0)
=1 (as|u| =|v|=1)
[0 v w]=1
In any triangle, show that the perpendicular bisectors of the sides are concurrent.

Let ABC be the triangle and D, E and F are respectively middle points of sides BC, CA and AB. Let the
perpendicular bisectors of BC and CA meet at O. Join OF. We are required to prove that OF is L to AB. Let

the position vectors of A, B, C with O as origin of reference be a, b and ¢ respectively.

— 1 . . — 1 . .1 - A
ODZE(b+C),OE:§(c+a)andOF:5(§+b)
AlsoBC=¢ -b,CA=4a-Cand AB=b —a F E
Since OD 1 BC
| i
= S(b+8)(E-5)=0 B D c
= b*=c: >i)
Similarly OE L CA
.
= E(c+a).(afc):0
= alt=c¢z2 (ii)
from (i) and (ii) we have a> - b>=0
- ~ - -~ .
= (a+b).(b-a)=0 = E(b+5).(b75):0 = OFLAB
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Ex. 26

Sol.

Ex.27

Sol.

Ex.28
Sol.

190

Find the locus of a point, the sum of squares of whose distances from the planes :
x—z=0,x-2y+tz=0andx+y+z=01is 36

Given planes are x—z=0,x—-2y+z=0and,x +y+z=0
Let the point whose locus is required be P(a.,B,y). According to question

lo=y]* |a=2B+y]” [oa+B+y’®
+ + =

36
2 6 3
or (oY 2ay)to? +H4p% +y2 — 4o — 4Py + 20y +2(o + B2 +y2 + 20 +2By+20y) =36 X 6
or 60%+6B2+ 6y2=36 x 6
or o+ B2+y =36

Hence, the required equation of locus is x* + y* + z?= 36

A, B, C, D are four points in space. using vector methods, prove that
AC?+ BD? + AD?+ BC?> AB? + CD? what is the implication of the sign of equality.
Let the position vector of A, B, C, D be a, b , ¢ and d respectively then
AC?+BD*+AD*+BC?= (¢-3) . (¢-&) + (d-b) . (d-b) + (d-a) . (d-d) + (¢-b) . (¢-b)
=GP +|a —2&.¢ + |dPf +|bP —2d.b + [df +|df —2&.d + [EF +|bf - 2b.C
—|@f +|bP —2a.b + [P +|df —2¢.d+ |af +|bP + |+ |dP
+2d.b +2¢.d —23.¢ — 2b.d — 2a.d - 2b.¢
- (5—5) . (5—5) + (6—3) _ (6—3) + (5+B—E—a)2

=AB2+CD?+ (5+B—6—3) . (5+B—6—3) >AB?+ CD?
= AC?+BD?+AD?*+BC?> AB*+CD?

for the sign of equality to hold, a + b—¢—d =0

=d-b

a—

ol

= AC and BD are collinear, the four points A, B, C, D are collinear

Prove that the right bisectors of the sides of a triangle are concurrent.
Let the right bisectors of sides BC and CA meet at O and taking O as origin, let the position vectors of A, B and C

be taken as a, B, ¢ respectively. Hence the mid-points D, E, F are

b+¢ ¢+a a+
2727 2
A(3)
. bac -
OD 1 BC, c-b)=0
2 F E

ie b'=c’
Again since OE | ﬁ, cra .@a-¢)=0 B(b D C(e)
or at=c> . a?=b’=c¢> @)
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Ex. 29

Sol.

Ex. 30

Sol.

i+b

: (b-d)=0

Now we have to prove that OF is also 1 to AB which will be true if
ie.b’=a’

which is true by (i)

If P be any point on the plane /x + my + nz = p and Q be a point on the line OP such that
OP . OQ = p?, show that the locus of the point Q is p(/x + my + nz) =x? + y*+ 7%

Let  P=(a,B,7),Q=(x,,¥,,2)

Direction ratios of OP are a, 3, y and direction ratios of OQ are X, y,, Z,.

Since O, Q, P are collinear, we have

(00

e_pbP_¥r
Xy, Zl—k(say) ..... 1)

As P (a, B, y) lies on the plane /x + my + nz = p,
foo+mP+ny=p or k(/x,+my +nz)=p .. 2)
Given OP . OQ = p?

\/a2+Bz+y2 \/xlz+y12+zlz =p?

or, \/kz(x12+y12+zlz) \/xf+y12+zlz =p?
or, k(x;+yi+z)=p* L. 3)

O dividing (2) by (3  Brmy, oz 1
n dividing (2) by (3), we ge X+y +z2 P

or, p(x,+my +nz)=x/ +y; +z;
Hence the locus of point Q is p (¢/x + my + nz) = x>+ y? + 7.
A, B, C and D are four points such that AB =m(2i—-6]j+2k), BC = (i—2]) and CD =n(-6i+15j-3k).

Find the conditions on the scalars m and n so that CD intersects AB at some point E. Also find the area of the
triangle BCE.

AB =mQi-6]+2k), BC = (i-27)
CD =n(-61+15j-3k)

IfAB and CD intersect at E, then EB = pzﬁ, CE = qC_IS

where both p and q are positive quantities less than 1

Now we know that EB + BC + CE =EE =0
pXﬁ+B‘6+qC_]5=O {by (i)}

or pm(2i -6 +2k)+(1-27)+qn(-61+15j-3k)=0

Since 1 s 3 s k are non-coplanar, the above relation implies that ifxi+ y} +zk = 0,thenx=0,y=0andz=0

2mp+1-6gqn=0, —-6pm—-2+15qn=0
2pm—3qn=0
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Solving these for pm and gn, we get

I . N SR o
pm—z,qn—3 . p—zm,q 3n
0<1—S1,0SLS1 or le,nZl
2m 3n 2 3
1 1 i 3 k
AgainareaofABCE:l‘ﬁxﬁ‘:g‘—qCDprB = pqnm -6 15 -3
2 -6 2
ut p 29(1 3
111 A A A 1 1
[ 121+6j-6k| =—.636 =—+6
22 3| ! | 12 2
Ex.31 4a, B, ¢ are three non-coplanar unit vectors such that angle between any two is o. If
ax b+bx ¢=,d+mb +n¢,then determine £, m, n in terms of a..

Sol. a’=b*=c’=1,[abc] #0

Multiply both sides of given relation scalarly by @, b and ¢ , we get

0+[dbc]=/(1+(m+n)cosa. (ii)
O=m+m+{)cosc . (iii)
[abc]+0=(/+m)cosa+n . (iv)

Adding, we get
2[ab¢ ]=(£+m+n)+2(/+m+n) cosa
or 2[abc]=(/+m+n)(1+2cos0) )

[Ebc]-¢
cosa

From (ii), (m+n) =

o - b/
Putting in (v), we get 2[abc]= {!@ +ﬁb;]}(l +2cos oc)
cosa

or 556]{2—M}—£(1— ! j(l+2cosoc)

cosa cosa

= [3b<] =n {as above}
B (1 +2cosa)l —cosa) B

—2[5136]00501
(I +2cosa)l —cosa)

and m=—(n+ /) cosa.=
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Thus the values of ¢, m, n depend on [51;6 ]

Hence we now find the value of scalar [ b¢ ] in terms of o.

id ab ac | 1 cosa cosa
Now[db¢ = bd bb b.gl=|cosa 1 cos o (Apply C,+C,+C)
i ©b cgl |cosa cosa 1

1 cosa cosa
=(1+2cosa)|l 1 cos o (Apply R,—-R, andR,—R))
1 cosa 1

[abc *=(1+2 cosa)(] —cosa)’

szﬂ +2cosa

1 —cosa

1 -2 cosa
=n.m =

Jl+2cosa) NI +2cosa)

Putting in the value of /, m, n we have /¢ =

Ex.32 Find the image of the point P (3, 5, 7) in the plane 2x + y +z=0.

Sol. Givenplaneis2x+y+z=0 1)
P=(3,5,7)
Direction ratios of normal to plane (1) are 2, 1, 1
Let Q be the image of point P in plane (1). Let PQ meet plane (1) in R
then PQ | plane (1)
Let R=Q2r+3,r+5,r+7)
Since R lies on plane (1)
2Q2r+3)+r+5+r+7=0
or, 6r+18=0 Sooor==-3
R=(-3,2,4)
Let  Q=(aB.y)
Since R is the middle point of PQ
-3= a3 = a=-9
2
2= % = B=-1
4:% = y=1 Q=(-9,-1,1).

Ex.33 Vectors X, y and Z each of magnitude V2 , make angles of 60° with each other. If Xx(yxZ)=a, yx(ZxX)= b

and Xxy=¢, then find X, y and Z in terms of 3, b and ¢ .
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Sol.  %y=+22c0s60°=1=y.7=2.% e @)
Alsox’=y’'=7"=2

Again a =XZ2)y-XyZ=y-2Z {by (i)}

o

=y-zb=2-% . (ii)
Now AxC=F-Z)xExY)=yxExy)-Zx(XxY)

=0 yYX-@ . Xp]-[. yX- . Xy]= CX-y)-K-Y) {by ()}

or ax ¢=X

Similarly, bx¢= y

Now z=y-a or Z=b+x {by (i)}
7=0bx ¢-a) or b+ @x c)

Ex.34 The plane x — y — z =4 is rotated through 90° about its line of intersection with the plane
x +y+ 2z =4. Find its equation in the new position.

Sol. Given planes are x—-y-z=4 .. 1)
and x+y+2z=4 . 2)

Since the required plane passes through the line of intersection of planes (1) and (2)
its equation may be taken as
x+ty+2z-4+k(x-y-z-4)=0

or (1+kx+(1-k)y+2-kyz-4-4k=0 ... A3)

Since planes (1) and (3) are mutually perpendicular,
1+k-(1-k-2-k)=0

or, 1+k-1+k-2+k=0 or kzg

2
Putting k = 3 in equation (3), we get 5x +y+4z=20

Ex.35 If the planes x — cy — bz =0, cx —y + az = 0 and bx + ay — z = 0 pass through a straight line,
then find the value of a’ + b? + ¢? + 2abc.

Sol. Given planes are x—cy—-bz=0 ... 1)
cx-y+az=0 . 2)
bx+ay-z=0 . A3)

Equation of any plane passing through the line of intersection of planes (1) and (2) may be

takenas x—cy—bz+A(cx—y+az)=0
or, x(Il+Aic)-y(c+tA)+z(-b+ar)=0 .. “4)

If planes (3) and (4) are the same, then equations (3) and (4) will be identical.
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l+ch  —(c+A) -b+akr

b a -1
() (i) (iii)
From (i) and (ii), a+ acA =—bc —bA
(a+bc)
or, =— —(ac TS &)

From (ii) and (iii),

—(ab+c¢)

ctA=—ab+a’X or A= 3
I-a

—(a+bc) —(ab+c)
ac+b  (1-a’)

From (5) and (6), we have

or, a—a’+ bc—a’bc=a’bc+ac’+ab>+be
or, a’bc+ac’+ab’>+a’l+abc—a=0
or, a?+b>+c?+2abec=1.

This is the equation of the required plane.

Ex.36 Find direction ratios of normal to the plane which passes through the point (1, 0, 0) and (0, 1, 0) which makes
angle /4 with x +y=3.

. . X,y z
Sol. The plane by intercept form is 1 + 1 + < =1

d.r.’s of normal are 1, 1, Z and of given plane are 1, 1, 0.

1.1+1.1+0-l
T C
cos— =
\/1+1+12\/1+1+0
c
= ! 2 = 2 ! 4 = c !
- = L -
2 2
RN SRR . 2
C

dr’sarel, 1, \/5

Ex.37 Find the equation of the plane passing through (1, 2, 0) which contains the line

x+3 y-1 z-2
3 4 -2

Sol. Equation of any plane passing through (1, 2, 0) may be taken as
ax-1)+b(y-2)+c¢c(z-0)=0 . (@)
where a, b, ¢ are the direction ratios of the normal to the plane. Given line is

x+3 y-1 z-2
3 4 -2
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If plane (1) contains the given line, then
3a+4b—-2¢=0 (iii)
Also point (-3, 1, 2) on line (2) lies in plane (1)
a(-3-1)+b(1-2)+c(2-0)=0

or, —-4a-b+2¢c=0 (iv)
Solving equations (iii) and (iv), we get a b ¢
v u iii iv), wi = =
ged 8 %2786 -3+16
a_b_c s :
or, 6 2 13" (say). e (V)

Substituting the values of a, b and ¢ in equation (1), we get
6(x—1)+2(y—-2)+13(z-0)=0.
or, 6x +2y+ 13z—10=0. This is the required equation.

Ex.38 IfXxy=a, yxz=b, X.b=y, X.y=1and y.izl,thenﬁndf(,yandiintermsofﬁ,Bandy.

Sol. XX y=a @)
yxz= b (i)
AlsoX.b=v,X.y=1,y.z2=1 . (iii)
We have to make use of the relations given above.

From (i)
X.Xxy=x.a

X.a=0 XXy]=0
Similarly y.4=0,y.b=0,Z2.b=0 ... (iv)
Multiplying (i) vectorially by b ,
Bx@xy'):l;xa' or (B,y)if(f).i)y:l;xa

- - @xl;)

or 0-yy=-@x b) y= T v)

by using relations is (iii) and (iv).

Again multiplying (i) vectorially by y,

®xy)xy=axy or X.yy-@.yx=axy
y-axy=|y’% {by (iii)}
1 -

{by (V)}
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Ex.39

Sol.

Ex.40

Sol.

Hence x is known in terms of @, b and v.

Again multiplying (ii) vectorially by y, we get

GxDxy=bxy o |§27i-@F.2y=bxy or |§2z=bxy+y {by(ii)}
1 = .
or z=——[bxy+y]
|yl
where y is givenby(v) L. (vi)

Results (v) and (vi) give the values of X,y and Z in terms of 3, b and Y.

Find the equation of the sphere if it touches the plane f.(Zi—2j—1;): 0 and the position

vector of its centre is 3i+6]—4k

Given plane is f.(2i - 23' — lA<) =0 ... 1)
Let H be the centre of the sphere, then OH = 3f+6j—41; = C (say)
Radius of the sphere = length of perpendicular from H to plane (1)

C[e@i-2j-k)|  |@Gi+6j-4k).Q2i-2j-k)| |6-12+4] 2

12-2) k| 2i-2)-k| 3 32w

Equation of the required sphere is |r—c| = a

o Ixijerk-Glej-ak)| =3
— g g 4
or |(x=3) i +(y-06)] +(Z+4)k|2:§
4
or (X73)2+(y76)2+(z+4)2:§
or 9(x2+y*+72—6x—12y+8z+61)=4
or 9x2+9y? + 972 — 54x — 108y + 72z + 545=0

Find the equation of the sphere passing through the points (3, 0, 0), (0, — 1, 0), (0, 0, — 2) and
whose centre lies on the plane 3x + 2y +4z=1
Let the equation of the sphere be
x2+y?+2z*+2ux +2vy + 2wz +d=0 . )
Let A=(3,0,0),B=(0,-1,0),C=(0,0,-2)
Since sphere (i) passes through A, B and C,

9+6u+d=0 (ii)
1-2v+d=0 (iii)
4-dw+d=0 (iv)
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Since centre (— u, — v, — w) of the sphere lies on plane

3x+2y+4z=1
-3u-2v—-4w=1_ L v)
(i) — (iii) = 6u+2v=-8 . (vi)
(iii) — (iv) = _2v+4Aw=3 (vii)
-2v-8
From (vi),u= c e (viii)
From (vii),4w=3+2v . (ix)
. . 2v+38
Putting the values of u, v and w in (v), we get -2v-3-2v=1
= 2v+8—-4v-6—-4v=2 = v=0
0-8 4
From (viii), u= ——=—=
6 3
3
From (ix), 4w =3 Soow=s 1

From (iii),d=2v—-1=0-1=-1

8 3
From (i), equation of required sphere is x*+ y? + z? -3 X + 5z 1=0

or 6x2+6y*+62°—16x+9z-6=0
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-

10.

[Single Correct Choice Type Questions]

If a + b is along the angle bisector of 3 & b then -
(A) a & b are perpendicular ®) || = ‘B‘

(C) angle between 3 & b is 60° (D) |5| # ‘B‘

A)0 B)1 ©)2 D)3
If the vector b is collinear with the vector @ = (2\/5 ,—1, 4) and ‘B‘ =10, then:
(A)a + b=0 (B)a + 2b=0 (C)2d + b=0 (D) none

The plane XOZ divides the join of (1,—1, 5) and (2, 3,4) in the ratio A : 1, then A is -
(A)-3 (B)-1/3 (O3 D) 1/3

Let 4 =i + 3 and b =27 - k. The point of intersection of the lines T x @ = b x @ and

Txb=4axbis
(A)—+]+2Kk B)3i-j+k ©3i+7-k mi-j-k

The vectors AB =31— 2} +2k and BC = —i+ 2k are the adjacent sides of a parallelogram ABCD then the

angle between the diagonals is -
(C) cos™ ( j D) cos”| >
242 10

(A) cos™ [\/g] (B) T—cos™ [
The value of [(5+ 25—5) (5—6)(5—b—5)] is equal to the box product:

0|
W[ \O

(A) [a b 6] (B)2 [a b 6] (©)3 [a b 6] (D)4 [a b 6]

Let ABCD be a tetrahedron such that the edges AB, AC and AD are mutually perpendicular. Let the area of triangles
ABC, ACD and ADB be 3, 4 and 5 sq. units respectively. Then the area of the triangle BCD, is -

5 5
(452 ®)5 ©F ®) 7

If|a|=5,|a — b|=8and |a + b|=10, then |b | is equal to :
A)1 (B) /57 (©)3 (D) none of these

The values of a, for which the points A, B, C with position vectors 2i-j+k, 1-3j-5k and ai-3j+k

respectively are the vertices of a right angled triangle with C = g are -

(A)—2and 1 (B)2and-1 (C)2and 1 (D)—2 and -1
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11. The co-ordinates of the centre and the radius of the circle x + 2y +2z=15, x> +y*+ 2> -2y —4z=11 are
(A)(4,3,1),5 (B)(3,4,1), /6 (O)(1,3,4), 7 (D) none of these
12. Which one of the following statement is INCORRECT ?
(A)Ifii.4 =0,7i.b =0and ii.¢ =0 for some non zero vector i, then [a b ¢]1=0

(B) there exist a vector having direction angles oo =30° and 3 = 45°
(C) locus of point in space for which x = 3 and y = 4 is a line parallel to the z-axis whose distance from the

z-axis is 5

(D) In a regular tetrahedron OABC where 'O’ is the origin, the vector OA + OB + OC is perpendicular to the
plane ABC.

13. OABCDE is a regular hexagon of side 2 units in the XY—plane in the [* quadrant . O being the origin and OA taken

along the X—axis. A point P is taken on a line parallel to Z—axis through the centre of the hexagon at a distance of 3

units from O in the positive Z direction. Then vector AP is:

(A)—f+3j+\/§f< (B)f—\/g3+5f< (C)—f+\/§j+\/§f< (D)f+\/§j+\/§f<

id da.b a.c
14. If§=}+j+fg B:Ai—3+f<, 6=Ai+2j—f<,thenthevalueof b.i b.b b.c|=
¢.i &b &c¢
A)2 B)4 ©)16 (D) 64
15. Let @,b, ¢ be vectors of length 3, 4, 5 respectively. Let @ be perpendicular tob + ¢,b to¢ +4d and

¢tod+Db.Then ‘E+B+E‘ is equal to :

A) 245 B) 242 (©) 10~/5 )5+2

16. Consider the following 5 statements
(1] There exists a plane containing the points (1, 2, 3) and (2, 3, 4) and perpendicular to the vector
V,=1+])-k

(1)) There exist no plane containing the point (1, 0, 0); (0, 1, 0); (0,0, 1)and (1, 1, 1)

(I If a plane with normal vector N is perpendicular to a vector V then N -V =0

av) If two planes are perpendicular then every line in one plane is perpendicular to every line on the other
plane
(\4) Let P, and P, are two perpendicular planes. If a third plane P, is perpendicular to P, then it must be

either parallel or perpendicular or at an angle of45° to P,.
Choose the correct alternative.
(A) exactly one is false (B) exactly 2 are false (C) exactly 3 are false (D) exactly four are false

200



VECTOR AND 3-DIMENSIONAL

17.

18.

19.

20.

21.

22.

24.

25.

— — 1 — —
Taken on side AC ofatriangle ABC, a point M such that AM = 3 AC . Apoint N is taken on the side CB such that

BN = CB , then for the point of intersection X of AB and MN which of the following holds good?

—

— 1 — — 3 — —
(A)XBZE AB (B)AX =7 AB (C)XN:Z N (D)XM =3 XN

W

Leta=1+] & b=21— k. The point of intersection of the lines Fxa = bxa & rxb =axb is-
(A)-i+j+k (B)3i-j+k ©3i+j-k Mi-j-k

Consider a tetrahedron with faces f, T, f, f,. Let a,, a,, 3, d, be the vectors whose magnitudes are respectively

equal to the areas of f, f, f,, f, and whose directions are perpendicular to these faces in the outward direction. Then,

(A)a,+a,+a;+a, =0 (B)a,+ay=a,+a,

(©a,+a,=a;+a, (D) none

LetL betheline r =21+ j—k +A(1+2k)andletL betheline r, =31+ +p(i+ - k).
Let I'T be the plane which contains the line L, and is parallel to L,. The distance of the plane I from the origin is -
(A) 277 (B)1/7 ©) 6 (D) none of these

A plane meets the coordinate axes in A, B, C and (a., B, v) is the centroid of the triangle ABC, then the equation of
the plane is

X,y z X ¥y, z_ 3x 3y 3z_
A) —+Z+==3 B) —+5+—=1 C +—+—=1 D +By+yz=1
()OLBY ()(XBY © By (D) ax +By+yz

- o> o

If a, b, ¢ are non-coplanar vectors and A is a real number then [k(a +b) A2 b A c}:{a b+c b} for -

(A) exactly two values of A (B) exactly three values of A
(C) no value of A (D) exactly one value of A

Four coplanar forces are applied at a point O. Each of them is equal to k and the angle between two consecutive

forces equals 45° as shown in the figure. Then the resultant has the magnitude equal to :

_—
45&
(A k42 + 242 (B)k+3 + 22 (O)k+/4+ 22 (D) none

The intercept made by the plane r.n= q on the x-axis is -

L B) = (©) () ®) L
in 1 | n|

(A)11 (B) 12 ©13 (D) 14
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26.

27.

28.

29.

30.

w
w

34.

202

Volume of the tetrahedron whose vertices are represented by the position vectors , A (0, 1,2); B(3,0, 1);
CH4,3,6)& D(2,3,2) is-

(A3 (B) 6 (©) 36 (D) none

The equation of the plane passing through the point (1, — 3, —2) and perpendicular to planes
x+2y+2z=5and3x+3y+2z=8,is

(A)2x—4y+3z—-8=0 (B)2x—-4y—-3z+8=0

(C)2x+4y+3z+8=0 (D) None of these

If from the point P(f, g, h) perpendiculars PL, PM be drawn to yz and zx planes then the equation to the plane OLM is

X

pNErTiZo B =+L_Z -
WF e n " B % g h
X Y z X Y z
O—--,+tr= D)-—=+ = +—=
©OF gy 70 =gty 70

Ifa , b , C are linearly independent vectors, then which one of the following set of vectors is linearly dependent ?
(A)a+b,b+¢,¢+da (B)d-b,b-¢,é-d (C)axb,bxc,cxd  (D)none

The sine of angle formed by the lateral face ADC and plane of the base ABC of the tetrahedron ABCD where
A=3,-2,1);B=(3,1,5);C=(4,0,3)and D=(1,0,0) is -

W 7 ®) = o33 ®) =
V29 29 V29 V29
Given the points A(-2,3,-4), B(3,2,5), C(1,-1,2) & D(3,2,—-4) . The projection of the vector A_>B on the vector
C_])) is -
A 2 B —Q C —4—7 D) 47
@)= ®) -, ©) = (D)

Given the vertices A (2,3, 1),B (4, 1,-2),C(6,3,7) & D (-5,—4, 8) of a tetrahedron. The length of the altitude drawn
from the vertex D is -

A7 ®B)9 oO11 (D) none

) ) . x—1 y-2 z—3
Equation of the angle bisector of the angle between the lines | = | = | &
x-1 y-2 z-3

I T

x-1 y-2 x-1 y-2 z-3

A) ) ;2z—-3=0 (B) )
y-2 z-3

(C)x—1=0; IS (D) None of these

. . Xy z .
The distance of the point (1, —2, 3) from the plane x—y+z= 5 measured parallel to the line, 5 = g = _6 ,18:
A1l (B)6/7 (©)7/6 (D) None of these
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36.

37.

40.

41.

42.

The line which contains all points (X, y, z) which are of the form (x, y, z) = (2, -2, 5) + A(1, -3, 2) intersects the plane

2x — 3y + 4z = 163 at P and intersects the YZ plane at Q. If the distance PQ is a\/g, where
a,b € Nand a> 3 then (a + b) equals -
(A)23 (B)95 (0)27 (D) none of these

A variable plane passes through a fixed point (1, 2, 3). The locus of the foot of the perpendicular drawn from origin
to this plane is:

(A)x2+y*+22—x—2y—32=0 (B)x?+2y*+322—x—2y—32z=0
(O)xX*+4y*+ 922 +x+2y+3=0 D)x*+y*+22+x+2y+3z=0

. T - - - . . I CUUEUI I .
Let a, b and ¢ be non-zero vectors such that a2 and b are non-collinear & satisfies (@ x b)x ¢ = §| bl| cla.

If 0 is the angle between the vectors b and ¢ then sind equals -
2 2 1 242
)3 (B) \E ©) 3 ®) ==

A, B, C & D are four points in a plane with position vectors a , b ,C & d respectively such that

(5 - a) . (B - 5) = (B - a) .(¢ — @) =0. Then for the triangle ABC, D s its:

(A) incentre (B) circumcentre (C) orthocentre (D) centroid

A plane passes through the point P(4, 0, 0) and Q(0, 0, 4) and is parallel to the y-axis. The distance of the plane from
the origin is -

(A)2 (B)4 (©)\2 (D)22

Let a, B, ¢ are three non-coplanar vectors such that H: 5—B+6, L, = B+6_5, L= 5+5+B, T =24-3b+4¢-
If ¥ = A1, +A,1, + A,1, , then the values of &, &, and A, respectively are

(A)7,1,-4 (B)7/2,1,-1/2 (C)5/2,1,12 (D) -1/2,1,7/2

The vertices of a triangle are A (1, 1, 2), B(4, 3, 1) and C(2, 3, 5). A vector representing the internal bisector of the angle
Ais:

(A) i+]+2k (B) 2i-2j+k (C) 2i+2j-k (D) 2i+2j+k

- - -

- - -
A, B, C, D be four points in a space and if,| AB x CD + BC x AD + CA xBD| = A (area of triangle ABC)

then the value of A is -
(A) 4 (B) 2 o1 (D) none of these

O

For a non zero vector A if the equations A . ]§ =A.C and A X B :A X é hold simultaneously, then:
(A) A is perpendicularto B — C (B)A=B

©B=C D C=A
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The distance between the parallel planes given by the equations, . (2Ai - 2]' + lA() + 3 =0 and
T .(41-4)+2k)+5=0is-

(A) 172 (B)1/3 (C)1/4 (D) 1/6

If b and C are two non-collinear vectors such that @ || (b x ¢),then (@ x b). (@ x &)is equal to

(A)a* (b.9) (B) b2 (d@.¢) (C) ¢* (a.b) (D) none of these

Unit vector perpendicular to the plane of the triangle ABC with position vectors a , b , C ofthe vertices A, B, C, is
(where A is the area of the triangle ABC).

(axB +bxc+ axa)

2A

(axB + bxc + axa)

A) (B)

© (

(D) none of these

If the volume of the parallelopiped whose conterminous edges are represented by —127 + M}, 33 — fq, 20+ 3 ~15k

is 546, then A equals-
(A)3 (B)2 ©O-3 (D)-2

The reflection of the point (2, —1, 3) in the plane 3x —2y—z=91is:

(261517 5 (26 215 17 C(l_SE—_Uj D(éﬂ‘_”j
N777 B 777 ©O\777 N7
If the plane 2x — 3y + 6z— 11 =0 makes an angle sin (k) with x-axis, then k is equal to -
V3 2 V2
(A) > (B) = © 3 D)1

A line makes angles o, 8, y with the coordinate axes. If oo + $=90°, theny =
(A0 (B)90° (C) 180° (D) None of these

Given the verticesA(2,3,1),B(4, 1,-2),C(6, 3,7) & D(-5, -4, 8) of a tetrahedron. The length of the altitude drawn
from the vertex D is:
A7 B)9 O11 (D) none of these

Ifa +5b=¢andd —7b =2¢, then-

(A) @ and ¢ are like but b and ¢ are unlike vectors
(B) @ and b are unlike vectors and so also @ and ¢
(C) b and ¢ arelikebut @ and b are unlike vectors

(D) @ and € are unlike vectors and so also b and ¢
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The straicht I x=1 y-2 z-3 dx—liy—2 ~z-3
e straight lines —— ="—— =——and —— = “o— ="~ are
(A) Parallel lines (B) Intersecting at 60°
(C) Skew lines (D) Intersecting at right angle

A variable plane forms a tetrahedron of constant volume 64K with the coordinate planes and the origin, then locus
of the centroid of the tetrahedron is -

(M)’ +y +2 =6K’ (B) xyz=6K’ (O)x*+y’ + 2 =4K’ (D)x*+y?+z°=4k?

The locus represented by xy + yz=0 is
(A) A pair of perpendicular lines (B) A pair of parallel lines
(C) Apair of parallel planes (D) Apair of perpendicular planes

- -
- g - -> . - - .
If a, b, c are three non-coplanar and p, q, r are reciprocal vectors to a, b and ¢ respectively, then

(/a +mb +n g).(fﬁ + ma +nr ) is equal to : (where /, m, n are scalars)

(A) P +m*+n’ (B) fm+mn+n/ (©)0 (D) none of these
Leta = xf+123—12, b= 2f+2xj+f< and ¢ = i+k . If the ordered set [B ¢ ﬁ]is left handed, then :
(A)x e (2,) (B)x € (—0,-3) O)xe(-3,2) D)xe {-3,2}

The expression in the vector form for the point 1; of intersection of the plane T -1 = d and the perpendicular line

T =T, +tn wheretis aparameter given by -

. (d-ii
() F =%+ |~

. B R
n B)r =1 — Z2 )n
T fi— T, n
(C)fl—fo(—r“idjﬁ (D)fl—fw(‘i j
If 3 non zero vectors a,b,¢ are such that axb = 2(ax<),|d| = |¢| = 1; |B| = 4 the angle between b and ¢ is

1 -
cos*lz then b = /C+pa where |/ |+]|p|is-

(A6 B)S5 ©4 (D)0
If X & y are two non collinear vectors and a, b, ¢ represent the sides of a AABC satisfying
@=-b)X+(b-c)y+(c—a)xxy)=0 then AABCis -

(A) an acute angle triangle (B) an obtuse angle triangle

(C) aright angle triangle (D) a scalene triangle
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If a plane cuts off intercepts OA =a, OB =b, OC = ¢ from the coordinate axes (where 'O’ is the origin), then the area

of the triangle ABC is equal to

1
E \/bzc2 +cla’ +a’b?

(A)

1
(@) ) abc

B) 5

(bc +ca+ab)

|
(D) 5 \(b-c)* +(c-a)’ +(a—b)’

If A, ]§ and E are three non-coplanar vectors then ( A +]§ + 8 ).[(A+ ]§ )X (A + 8 )] equals -

(A)0

If5=i+j—k p =i—j+k, ¢ isaunit vector such that ¢.a =0, [&D)]

both 3 and ¢ is

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

The equation of a plane which passes through (2,

& (2,
(A)x+5y—6z+19=0
(C)x+5y+6z+19=0

—1,5)is given by:

+1
The equation of the plane containing the line X = =

(A)x+y+z=1

Equation of plane which passes through the point of intersection of lines = =

x-3 y-1 z-2

(B)[A B

1 .
(B) E(l+k)

(B)x+y+z=2

{

- —

Cl (©)2[A B C] (D)[A B C]

=0 then a unit vector d perpendicular to

(D) - (i+K)

2

-3, 1) & is perpendicular to the line joining the points (3,4, — 1)

1
© NGl (i+))

(B)yx—5y+6z-19=0
(D)x—-5y—-6z—-19=0

y-3 z+2

3 2 and the point (0, 7, -7) is -

(O)x+y+z=0 (D) none of these

z—3
3 1 2

x—1 y—2

and

= = and at greatest distance from the point (0, 0, 0) is :

1 2 3
(A)4x+3y+5z=25
(C)3x+4y+5z=49

(B)4x+3y+5z=50
D)x+Ty—-5z=2

Ifthe I X y z x-1 y-2 z-3 dx+k_y—1_z—2 ih
elines =7 =73.73 | T 4 and 57 =75~ = = areconcurrent then
1 1
(A)h=-2,k=-6 (B)h_E k=2 (C)h=6,k=2 (D)h:2,k:5
. . X 'y z X y z
Consider the lines — = = = — and — = = = =, then the equation of the line which
2 3 5 1 2 3
. .. Xy zZ
(A) bisects the angle between the lines is 37373
. .o Xy Z
(B) bisects the angle between the lines is 1°7°3

(C) passes through origin and is perpendicular to the given linesisx=y=-2z

(D) none of these
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The coplanar points A,B,C,D are(2-x,2,2), (2,2-y,2), (2,2,2—2z)and (1,1, 1) respectively, then

(A)l_,.l_,.l:l (B) xty+z=1

(@) + + =1 (D) none of these

Let 4,band ¢ be non-coplanar unit vectors equally inclined to one another at an acute angle 6. Then ‘ [d b ¢] ‘ in

terms of 0 is equal to:

(A) (1+cos 6) y/cos 2 0 (B) (1+cos ) y/1 — 2 cos 20
(C)(1 —cos0) /1 +2cosb (D) none of these
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ABCD is a parallelogram. E and F be the middle points of the sides AB and BC, then -
(A) DE trisect AC (B) DF trisect AC
(C)DEdivide ACinratio2:3 (D) DF divide AC inratio 3 : 2

Consider the plane 1.1, =d, and 7.0, = d,, then which of the follwoing are true -

(A) they are perpendicularif 11, .0, =0

(B) angle between them is cos™ h&j

|| o,
: == d, P d,
(C) normal form of the equation of plane are r.n, =|T| & 7.4, =| =
1y n,
(D) none of these
1 o et r .
The vector — (21 -2j+ k) is:
3
T . A A
(A) a unit vector (B) makes an angle 3 with the vector 21 — 4j + 3k
(C) parallel to the vector — i+ 3 - % k (D) perpendicular to the vector 31+ 23 - 2k

Let 3=21—j+kb=1+2j—k and ¢ =1+j—2k be three vectors. A vector in the plane of b and ¢ whose
projection on z is magnitude /2 /3 is -
(A) 21+3j-3k (B) 21+3j+3k (C)—21-5j+k D) 2i+j+5k

a, b , ¢ are mutually perpendicular vectors of equal magnitude then angle between a + b+c and a is-

1
(A) cos™ (g) (B) cos™ [%J (C) m—cos™! (%J (D) tan' 2

If7 = ai + bjand Z, = ci + dj aretwo vectorsin 1 and j system, Where|21| = |22| =rand Z, . Z, =0,
then W, = ai + cj and W, = bi + dj satisfy:

(A) |\7v1| =r (B) |\7v2| =r ©O)w,. w,=0 (D) none of these

Ifthe line T =21 — 3 +3k + k(Ai + 3 +2 k ) makes angles o, 3, y with Xy, yz and zx planes respectively then which
one of the following are not possible ?

(A) sin’a + sin’B + sin’y = 2 and cos’a. + cos’p + cos’y =1

(B) tan’a. + tan’p + tan’y = 7 and cot’a. + cot’p + cot’y = 5/3

(C) sin’a + sin’B + sin’y = 1 and cos’a. + cos’p + cos’y =2

(D) sec’a + sec’B + sec’y = 10 and cosec’aL + cosec’p + cosec’y = 14/3
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Let & b, ¢ are three non-coplanar vectors such that I —d-b+¢, L =b+c-1,
f=2a-3b+4¢.-If T =0T + 4,5 + A%, then -

(A) A, =7 B) A, +A; =3 ©C) A +A, +1; =4 D) Ay +A, =2

Ifda x b=¢ x dandd x ¢ =b x a,thenthevectors a—dand b — ¢ are:

(A) collinear (B) linearly independent  (C) perpendicular (D) parallel

The points A(5,-1, 1), B(7,-4, 7), C(1, -6, 10) and D(-1,-3, 4) are the vertices of a -

(A) parallelogram (B) rectangle (C) rhombus (D) square

If @ xb)xC =ax (bxc), where i, b and ¢ are any three vectors such that .b = 0, b.¢ = 0 then 3 and ¢ are -

(A) perpendicular (B) parallel (C) non collinear (D) linearly dependent

A line passes through a point A with position vector 3i+ 3 —k and is parallel to the vector 2i - 3 +2k.IfPisa
point on this line such that AP = 15 units, then the position vector of the point P is/are
(©)71-6]+11k (D) =71+ 6j—11k

(A) 131 + 4] - 9k (B) 131 — 4] + 9k

— . — 11— . . Sy
Taken onside AC ofatriangle ABC, a point M such that AM = g AC . Apoint N is taken on the side CB such that

BN = CB then, for the point of intersection X of AB & MN which of the following holds good ?

- S — 11— . . S —
(A) XB =;—AB (B) AX=5AB © XN:%MN (D) XM =3XN
Equation of the plane passing through A(x, y,, z,) and containing the line
X=X, Y=YV, 277 s
q, d, d,
X=X y=y z-z X=X, Y=Y, z-%Z
(A) X=X Yo=Y Z,7% = B)Xi=X Yi7Y2 Zi7Z =0
dl d2 d3 dl d2 d3
x-d, y-d, z-d, X y z
O x N z, |=0 (D) X=X, Y=Y, Z,72 =0
X3 Y2 Z, 4, d, d;

The equation of the plane which contains the lines ¥ =1 + 23 —k+ AG+ 23’ — f() and ¥ =1+ 2] —k+ p(Ai +3' + 31A<)

must be -

(A T.01-47-k)=0

(O f.G+2j-k)=0

M) t.G+j+3k)=0

(B)7(x-1)-4y-2)-(z+1)=0
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4 and b are two given unit vectors at right angle. The unit vector equally inclined with a, b and 4 x b willbe:

(A)—%(é+f>+éxf>) (B)%(ﬁ—i—f)—i—éxf))
(C)%(éJrﬁ—éxB) (D)7%(5+B—éx6)

1 A ~ o1 A AA
A vector which makes equal angles with the vectors ;(l -2j+2k), g(—41 —-3k), j is -

(A) 5i+)+5k (B) -51+j+5k (€) 5i-7-5k (D) 51+j-5k
O .~ . b+¢
If a, b & ¢ are non coplanar unit vectors such that a x (b X c) :—2 , then the angle between -
- - . 3m - -, T - .. 3mn - .. T
(A) a&bis— (B) a& bis— (C) a & ¢ is — (D)ya & ¢ is —
4 4 4 4
e . I .. B
If 4, b, ¢ and d are unit vectors such that (ax b). (¢xd) =X and a.c = - then
(A) 5,4,6 are coplanarif A= 1 (B) Angle between b and d is30°ifA=—1
(C) angle between b and d is 150° ifA=—1 (D) If A = 1 then angle between b and € is 60°

If P,, P,, P, denotes the perpendicular distances of the plane 2x — 3y + 4z + 2 = 0 from the parallel planes
2x—3y+4z+6=0, 4x—6y+8z+3=0and 2x—3y+4z— 6= 0 respectively, then -

(A)P,+8P,—P =0 (B)P,=16P,

(C)8P,=P, (D)P,+2P,+3P,= 29

If unit vectors 1 & 3 are at right angles to each other and p = 31+ 43 ,q= 51,47 =p +qand 25 =p — q, then
(A) |f + k§| = |f - k§| for all real & (B) 7 isperpendicularto s

(C) ¥ + S is perpendicularto ¥ —§ D) |f| = |§| = |}3'| = |€1|

If a line has a vector equation T = 21+ 63’ + A (f - 33) , then which of the following statements hold good?

(A) the line is parallel to 2i + 63 (B) the line passes through the point 37 + 3]

(C) the line passes through the point i+ 93 (D) the line is parallel to XY-plane

If a, B, G, a, E,fare position vectors of 6 points A, B, C, D, E & F respectively such that
33+4b=6c+d=48+3f =X, then-

(A) AB is parallel to CD
(B) line AB, CD and EF are concurrent

© ; is position vector of the point dividing CD inratio 1 : 6

(D)A, B, C, D, E &F are coplanar
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If | (@xb)x(¢xd)| = 1 where &, b, ¢, d are unit vectors and a.¢ =0 then
(A) @, b, ¢ are non coplanar

(B) b, ¢, d are non coplanar

(C)If [a b d] = =, then acute angle between ¢ and d is 60°

N | —

(D) b, d are perpendicular

Aplane meets the coordinate axes in A, B, C such that the centroid of the triangle ABC is the point (1, r, r*). The plane
passes through the point (4, -8, 15) if r is equal to -

(A)-3 (B)3 ©5 D)5

Indicate the correct order statements -

A) The li x-4  y+6  z+6 d x-1 y-2 z-3 th |
(A) The lines 3 7 7 an 21 ) > are orthogona

(B) The planes 3x — 2y —4z = 3 and the plane x — y — z = 3 are orthogonal.
(C) The function f(x) = /n(e % + ) is monotonic increasing V x € R.
(D) If g is the inverse of the function, f(x) = ¢n(e 2 + ) then g(x) = ¢n(e*—e?)
y-29 z-5

Let a perpendicular PQ be drawn from P (5, 7, 3) to the line X;IS = 2 = 5 where Q is the foot of

perpendicular, then

A) Qis(9,13,-15)

B) PQ=14

© the equation of plane containing PQ and the given line is 9x —4y—z—14=0
D) none of these

Read the following statement carefully and identify the true statement -

(@ Two lines parallel to a third line are parallel.
) Two lines perpendicular to a third line are parallel.
(©) Two lines parallel to a plane are parallel.
d Two lines perpendicular to a plane are parallel.
(e) Two lines either intersect or are parallel.
(A) a&b (B) a&d (O)d&e (D) a
: . ox-1y+l : .
The coordinates of a point on the line = 3 Tz ata distance 4+/14 from the point (1,—1, 0) are-
(4)0,-13,4) (B) (814 +1,-12:/14 —1, 4414 )
(©)(-7,11,-4) (D) (-8+/14 +1,12+/14 —1,-44/14)

A

Leta = 2f7j+f<, b= f+237f< and ¢ = f+372f< be three vectors. A vector in the plane of b and ¢ whose

. . . 2.
projection on g is of magnitude 3 is

(A)2i+3j—3k (B)2i+3j+3k (C)—2i—j+5k (D)i-5j+3k
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x-9 y+4 z-5 .
Letox+4y—5z=4,x—5y+2z=12and S T T be two lines then-
T 5
(A) the angle between them must be 3 (B) the angle between them must be cos ' P

(C) the plane containing them mustbex +y—z=0 (D) they are non-coplanar
1 ~ TN
The vector 3 Ri-2j+k)is-
(A) unit vector (B) makes an angle /3 with vector 27 — 43 +3k
(C) parallel to the vector —i+j—(1/ 2)k (D) perpendicular to the vector 37+ 2] -2k

The vector ¢, directed along the internal bisector of the angle between the vectors a = 7i - 43 — 4k and

b=-2i-]+2k with | ¢ | =5v6 ,is:

52 n r 5 (s A r 5¢( A " 5¢( ¢ n n
—|i- = - =|- - —(-1-7j+2k
(A)3(1 7)+2k) (B)3(1+7_] 2k (C)3( i+7j-2k) (D)3( i-7j+2k)
The li x-1 y+1 z-3 di_z_z+l
elines —— ="~ =——and = =5 =~ are-
(A) coplanar for all A
(B) coplanar for A =19/3
. ) 1 2 4
(C) if coplanar then intersect at 5T s

(D) intersect at (l, - l, -1 j
22
Identify the statement (s) which is/are incorrect ?
(A) ﬁx[ﬁx(ﬁxﬁﬂ = (ﬁxl;) (52)
(B) If a, B, ¢ are non coplanar vectors and v.d =v.b=v.¢=0 then v mustbe a null vector
(O)If 3 and p, lie in a plane normal to the plane containing the vectors ¢ and d then (5 X B) X (5 X a) =0
(D) If &,b,¢ and a',b',¢" are reciprocal system of vectors then a.b'+b.¢'+¢.a'=3

The volume of a right triangular prism ABCA B, C, is equal to 3. If the position vectors of the vertices of the base
ABCareA(1,0, 1), B(2,0,0) and C(0, 1, 0), then position vectors of the vertex A can be:
(A4)(2,2,2) (B)(0,2,0) (©)(0,-2,2) (D)(0,-2,0)
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Ifavector r of magnitude 3 6 is collinear with the bisector of the angle between the vectors a = 7 i-4 j — 4k
& b=-27-j+2k.then T =

. . 13i-j-10k .
(A)i-7j+2k B)i+7j-2k (C)—\/g D i-7j-2k

The plane containing the lines r =4 +td' and ¥ =d'+sa -
(A) must be parallelto 3 x 3" (B) must be the perpendicularto g xa'

(C)mustbe [f, a,a"7=0 (D) f-a)@xa)=0

Vector of length 3 unit which is perpendicular to T+]+l2 and lies in the plane of ?+]+R and 2?—3], is
A i AT B 3 2’-‘ g 12 C 3 ot D 3 o
( )\/g (i-2j+k) ( )\/E( i—-j-k) ( )—m (7i-8j+k) (D) 777 (=7i+8j-k)

If two pairs of opposite edges of a tetrahedron are perpendicular then -
(A) the third is also perpendicular (B) the third pair is inclined at 60°
(C) the third pair is inclined at 45° (D) (B), (C) are false

A parallelopiped is formed by planes drawn through the points (1, 2, 3) and (9, 8, 5) parallel to the coordinate planes
then which of the following is the length of an edge of this rectangular parallelopiped -

(A)2 (B)4 ©e (D)8
The acute angle that the vector 27 — 2] + k makes with the plane contained by the two vectors 2i + 3] -k

andi — 3 + 2k is given by:
(A) cos” [%} (B) sin™! (%j (©) tan" (v2) (D) ot (+2)

The equation of a plane bisecting the angle between the plane 2x —y+2z+3=0and 3x —2y+6z+8=0 is -
(A)5x—y—4z—-45=0 (B)5x—y—-4z-3=0
(C)23x—13y+32z+45=0 (D)23x—13y+32z+5=0

If a,b, c are differentreal numbersand ai+bj+ck; bi+cj+ak & ci+aj+ bk areposition vectors of

three non-collinear points A, B & C then -
(i3 e8]

(B) i+ 7 +k isequally inclined to the three vectors

. . . a+b+
(A) centroid of triangle ABC is

(C) perpendicular from the origin to the plane of triangle ABC meet at centroid

(D) triangle ABC is an equilateral triangle.
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Ifd,b,¢ and d are linearly independent set of vectors and K,a + K,b+K,¢+K,d =0, then
(A)K +K +K, +K,=0 (B)K,+K,=K,+K,=0
(OK,+K,=K,+K,=0 (D) none of these

IfA@);B(b); C(c) and D (d) are four points suchthat @ =21 +4] +3k; b =21-8j; ¢ =1-3] +5k;

d= 41+ 3 —7k , d is the shortest distance between the lines AB and CD, then

. [AB CD BD]

(A) d=0, hence AB and CD intersect B)yd=F——7=
|AB x CD

. 23 [AB CD AC]

(C) AB and CD are skew linesandd = — D)yd=—T———
13 |AB x CD|

A non-zero vector a is parallel to the line of intersection of the plane determined by the vectors i , i +} and the

A

plane determined by the vectors i- 15 -k ,- The possible angle between a and i- 23 +2k is -

(A) 3 (B) /4 (©)6 (D) 34

The planes 2x —3y—7z=0,3x— 14y—13z=0and 8x—31y—33z=0
(A) pass through origin (B) intersect in a common line

(C) form a triangular prism (D) none of these

If¢,,m,n, and /,, m,, n, are DCs of the two lines inclined to each other at an angle 0, then the DCs of the bisector

of the angle between these lines are-

A) 0 +0, m,+m, n,+n, ®) b +1, m,+m, n,+n,
( 2sin®/2° 2sin@®/ 2’ 2sinO/ 2 2¢0s0/2° 2cosB/ 2 2cosB/ 2
C t,-¢, m-m, n-n, D b =4 m, —m, n, -n,
(© S5in6/2° 25in0/ 2  25in0/ 2 (D) 3 050/ 2° 20560/ 2 20050/ 2

. . . L : x-2 y-3 z-6 x—-2 y-3 z-6
Points that lie on the lines bisecting the angle between the lines > T3 6 and 3 = e 2

are -
(A)(7,12,14) (B)(0,-3,14) (©)(1,0,10) (D) (-3,-6,-2)
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P partsll > >

[Assertion & Reason Type Questions]

These questions contains, Statement I (assertion) and Statement II (reason).

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.

(B) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for statement-I.
(C) Statement-I is true, Statement-II is false.

(D) Statement-I is false, Statement-II is true.

Statement-I : The volume of a parallelopiped whose co-terminous edges are the three face diagonals of a given
parallelopiped is double the volume of given parallelopied.

Statement-I1 : For any vectors &,b,¢ wehave [d+b b+¢ ¢ +a]=2[ab¢]

Statement - I : If a plane contains point A(a ) and is parallel to vectors b and ¢, then its vector equation
is T =3 +Ab + pc, where A & p are parameters and BNE

Statement - IT : If three vectors are co-planar, then any one can be expressed as the linear combination of other two.

Statement-I : Let A@) & B(b) be two points in space. Let P(f) be a variable point which moves in space such

that PA.PB < 0 , such a variable point traces a three-dimensional figure whose volume is given
by g{az +b° —23.b].[a - bl
Statement-II : Diameter of sphere subtends acute angle at any point inside the sphere & its volume is given by

4
gnr3 , where 'r' is the radius of sphere.

Statement - I : If ax + by + cz= \/a’ +b> +¢* be aplane and (x,,y,, z,) and (x,, y,, Z,) be two points on this
plane then a(x, — x,) + b(y, —y,) + ¢(z, — z,) = 0.

Statement - II : If two vectors pIAi + p23 + p3f< and qIAi + qzﬁ + p3f< are orthogonal then
P4, * p,d, + pyg; = 0.
Statement-1 : If 5,5,6 are non—coplanar and d is any vector, then
[dbcla+[dcalb+[dab]é—[abc]ld=0

Statement-II : Any vector in three dimension can be written as linear combination of three non—coplanar vectors.

. X—X - zZ-Z X—X - z-7
Statement - I : If the lines L= Ih L and 2 = YV 2 are coplanar then
a, b, € a, b, Gy
XX N % X2 2 4
a, b, ¢ |=la b ¢
a, b, ¢, a, b, ¢

Statement - II : If the two lines are coplanar then shortest distance between them is zero.

Statement-I : Let 3, B, ¢ be there non-coplanar vectors. Let p, be perpendicular to plane of a & B, p, perpendicular

to plane b & ¢, p, perpendicular to plane of ¢ & a then p,,p, & p; are non-coplanar.

Statement-1II : EXBBXE Ex5]=555]2
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11.

12.

14.

15.
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Statement - I : ABCDA B ,C D, is a cube of edge 1 unit. P and Q are the mid points of the edges B A, and

8
B,C, respectively. Then the distance of the vertex D from the plane PBQ is 3

Statement - I1 : Perpendicular distance of point (x,, y,, z,) from the plane ax +by +cz+d = 0 is given by
|ax1 +by, +cz, + d|

| Va? +b% +¢? |

Statement - I : If 2a+ 3b + 6¢ = 14, where a, b & ¢ € R, then the minimum value ofa?+b%+c?is 4.

Statement - II : The perpendicular distance of the plane px + qy +rz=1 from origin is

1
,p2 +q2 +r2
Statement-I : IfT is incentre of A ABC then | BC | IA+|CA |IB+|AB|IC = 0
Statement-11 : In a triangle, if position vector of vertices are a, 5, C, then position vector of incentre

a+b+c

w|T!

is

Statement-1 : If T=a+Ab & T =p+ ua be two lines such that b=td & a-p= sb where A, p t
& s be non-zero scalars then the two lines have unique point of intersection.

Statement-1I : Two non-parallel coplanar lines have unique point of intersection.
Consider following two planes
P,=[f-p & b]=0
Py=[F—-p ¢ d]=0
such that| @ xb)x Exd) #0 & let X be any vector in space.
Statement-I : X. {@ x B)x (€ x a)}: 0= X{ta+ tZB}: 0,vVt,t,eR

Statement-II : i.{t15+t25}:0 Vt,t,eR = i.{(ﬁxf))x@xa)}zo,

Consider planes Py : (F-1).{i—j—k)x(i-2k)}=0 and P, : F-Qi-j-k){i-2kxQi-j-3k)}=0

and lineL: F=51+A(-j—k)
Statement-I : P, & P, are parallel planes.
Statement-II : L is parallel to both P, & P,,.

Statement-I : If 3 =], b :} and ¢ =1 +3’ ,then 3 and b are linearly independent but 5,]3 and ¢ are linearly
dependent.
Statement-I1: If @ and b are linearly dependent and ¢ is any vector, then a, b and ¢ are linearly dependent.
Statement-I : If o, B,y are the angles which a half ray makes with the positive directions of the axes, then
sin’o + sin?f + sin’y = 2.

Statement-II : If /,m,n are the direction cosines of a line then /2 +m?+n?= 1.
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Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in
Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, q, r and s. Any given

statement in Column-I can have correct matching with one or more statement(s) in Column-II.

1. Column-I Column-II

A) ABC is a triangle. If P is a point inside the AABC (p) centroid
such that areas of the triangle PBC, PCA and PAB,
all are equal, then with respect to the AABC, P is its

(B) If a, B,E are the position vectors of the three (q) orthocentre
non-collinear points A, B and C respectively such
that the vector V = PA +PB + PC is a null vector,

then with respect to the AABC, P is its
© If P is a point inside the AABC such that the (r) incentre

vector R = (BCYPA)+ (CAXPB)+ (ABYPC) is a
null vector, then with respect to the AABC, P is its
D) If P is a point in the plane of the triangle ABC (s) circumcentre

such that the scalar product PA.CB and PB.AC

vanishes, then with respect to the AABC, P is its

2. Match the following pair of planes with their lines of intersections :
Column-I Column-II
x-2 y-2007 z+2004
A) x+ty=0=y+z ) = =
0 -1 1
B 5 v—3 ( x—2_L_z—1
) x=2,y D 1 1
©  x=2,ytz=3 (Nx=-y=z
- -3
D) x=2,x+ty+z=3 (s)X 2 :yTzlE
3. Column -1 Column —II
A) If the vectors @ = 31 + 3 - 212,5 = -1+ 33 + 4k and (p) 2

¢ = 4i - 23 — 6k constitute the sides of a AABC

and length of the median bisecting the vector € is A, then A2
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(B)

©

D)

Let P is the position vector of the orthocentre and £ is the
position vector of the centroid of the triangle ABC, where

circumcentre is the origin. If p =K g, then K is equal to :

Twice of the area of the parallelogram constructed on
the vectors a=p+2q and b=2p+qG, where p and
g are unit vectors containing an angle of 30°, is :

Let G, v and W are vector such that G+v+w =0 .

If [G]=3,[V|=4,|W|=5 then | 0.V+V.W+W.1] is

Let a, b, ¢ be vectors then -

A
(B)
©
D)

Column-I
[a+b,b+3,¢+4a]
[(a x B)X(é X 6)].5

[dx b, b xc,c xa]

b.{(ax b)x (Zx b)

Consider three planes

P =2x+y+z=1
P,=x-y+z=2

P,=ox-y+3z=5

@ 3
() 6
Q) 5
Column-II

(p) [b2[d € b]
(q)(3.b)[d b ¢]

(r)2[a b ¢]
(s)[d b ¢

The three planes intersects each other at point P on XOY plane and at point Q on YOZ plane. O is the origin.

A
(B)
©

D)

GV

(B)

Column-I

The value of a is

The length of projection of PQ on x-axis is

If the co-ordinates of point R situated at a minimum
distance from point 'O' on the line PQ are (a, b, ¢),

then value of 7a+ 14b + 14c is

If the area of APOQ is \/% , then value ofa—Db is

Column -1

The distance of the point (1, 3, 4) from the plane 2x —y+z=3

X
measured parallel to the line 317 is

The distance of the point P(3, 8, 2) from the line
x-1 y-3 z-2
2 4 3
plane3x +2y—2z+17=01s

measured parallel to the

Column-II
P!

()2

(r4

(s)3

Column —1II

(WY

@7
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©

D)

The points (0,-1,-1), (4,5, 1),(3,9,4) and (r)4
(-4, 4, k) are coplanar, thenk=
In AABC the mid points of the sides AB, BC and CA are (s)8

respectively (4, 0, 0) (0, m ,0) and (0, 0, n).

AB’ +BC*+CA*
Then Pomien? S equal to
m”+n

Consider the following four pairs of lines in column—I and match them with one or more entries in column—II

GV

(B)

©

D)

GV

(B)

©

D)

Column-I Column-II

L, :x=1+t, y=t, z=2-5t (p) non coplanar lines

Lz: T :(2> 15_3)+ A (2727_10)

L: ] (q) lines lie in a unique plane
L,: x—2 _ y—-6 _ zZ+2

1 -1 3
L, :x=-6t,y=1+9t z=3t (r) infinite planes containing

both the lines

L,:x=1+2s,y=4-3s,7=s

Column-I

Let a =1+] & b=21—k.If the point of intersection of the lines ¥ xa = bxa
& Fxb=axb is'P', then /2(OP) (where O is the origin) is

If3=1+2j+3k b=2i—j+k and ¢ =371+2j+k and dx (b x¢) is equal to
xéi+y13+zé’,thenx+y+zisequalto

The number of values of x for which the angle between the vectors
i-xi+C — 142k & b= —1)i+xj+%1}is obtuse

LetP =2x-y+z=7 & P,=x+y+z=2.1fP be a point that lies on
P,, P, and XOY plane, Q be the point that lies on P, P, and YOZ plane
and R be the point that lies on P, P, & XOZ plane,

then [Area of triangle PQR]

(where [.] is greatest integer function)

X
L : 15 ° (s) lines are not intersecting

Column-II

®)0

(@5

)7

(s) 11
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Part #11 ) [Comprehension Type Questions] -
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Comprehension # 1

Three forces } b fz & } , of magnitude 2, 4 and 6 units respectively act along g - b

three face diagonals of a cube as shown in figure. Let P, be a parallelopiped whose y D

three co-terminus edges be three vectors fl, fz & f3 . Let the joining of mid- ) g ? ) E
points of each pair of opposite edges of parallelopiped f

P, meet in point X. hy =
On the basis of above information, answer the following questions :

The magnitude of the resultant of the three forces is -

A5 (B)10 ©15 (D) none of these

The volume of the parallelopiped P, is -

(A) 482 (B) 9642 (C) 242 (D) 502

£(OX)is equal to -

A5 B)1.5 ©)2 D)2.5

Comprehension # 2

Letax+by+cz+d =0andax+by+cz+d =0betwo planes, whered,, d,> 0. Then origin lies in acute angle
ifaa,+b b, +cc,<0and origin lies in obtuse angle ifaa, + b b, + ¢ c,>0.

Further point (x,, y,, z,) and origin both lie either in acute angle or in obtuse angle ,

if(ax, +by +cz +d)(ax +by, +cz +d,)>0,o0neof (x,y,,z,) and origin lie in acute angle and the other in
obtuse angle, if (ax, +by, +¢,z, +d)(ax, +by +cz +d)<0

Given the planes 2x +3y—4z+7=0and x -2y +3z—-5=0, ifapoint P is (1,— 2, 3) and O is origin, then
(A) O and P both lie in acute angle between the planes

(B) O and P both lie in obtuse angle between the planes

(C) O lies in acute angle, P lies in obtuse angle.

(D) O lies in obtue angle, P lies in acute angle.

Given the planes x +2y—3z+5=0and 2x +y+3z+ 1=0. Ifapoint P is (2, -1, 2) and O is origin, then
(A) O and P both lie in acute angle between the planes

(B) O and P both lie in obtuse angle between the planes

(C) O lies in acute angle, P lies in obtuse angle.

(D) O lies in obtue angle, P lies in acute angle.

Given the planes x + 2y — 3z+2=0and x— 2y + 3z + 7 =0, if the point P is (1, 2, 2) and O is origin, then
(A) O and P both lie in acute angle between the planes

(B) O and P both lie in obtuse angle between the planes

(C) O lies in acute angle, P lies in obtuse angle.

(D) O lies in obtue angle, P lies in acute angle.
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Comprehension # 3

Consider a triangular pyramid ABCD the position vectors of whose angular point are A(3, 0, 1);
B(-1, 4, 1); C(5, 2, 3) and D(0, -5, 4). Let G be the point of intersection of the medians of the triangle BCD.

On the basis of above information, answer the following questions :

The length of the vector AG is-

V51 V51 59
@17 (B) =~ ©) 5~ D) g

Area of the triangle ABC in sq. units is-
(A)24 (B) 8+/6 (C) 4+J6 (D) none of these

The length of the perpendicular from the vertex D on the opposite face is -
A 14 B > C : D f th
- — - none of these
A) N3 (B) N3 © N3 (D)
Equation of the plane ABC is -
(A)x+y+2z=5 (B)x-y-2z=1 (C)2x+y-2z=4 (D)x+y-2z=1
Comprehension # 4

Three points A(1, 1, 4), B(0, 0, 5) & C(2, -1, 0) forms a plane. P is a point lying on the line t =i+ 35+ 4G +j+k)-
: . : _2J6

The perpendicular distance of point P from plane ABC is =

'Q' is a point inside the tetrahedron PABC such that resultant of vectors AQ , BQ , CQ & PQ is a null vector.

On the basis of above information, answer the following questions :
Co-ordinates of point 'P' is -

(A) (2,4, 1) (B)(1,3,0) (C)(4,6,3) D) (7,9, 6)

Volume of tetrahedron PABC is -

4+/81 281 81 681
W W gl el
Co-ordinates of point 'Q' is -

5 5 5 5 5 5
(A) (1’ L gj (B) (5, 1,5) (©) (5’ L zj (D) (1’ > 5]

Comprehension # 5

are called Reciprocal System of vectors and a'=

(o)
=
ol
|
—
el
I}
o)
=
(o]

(=)
ol
ol
-
o
|

—
=)
ol
ol
-

[
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Find the value of x4’ +bxb +cxd .

(A) 0 (B) @+b+¢ (C)a—b+38 (D) a+b-¢
_ L o a+b+¢
Find value of X such that 3’ xb’ + b'x¢ + ¢'xa =A ——=
[abc]
(A)-1 B)1 ©)2 D)-2

If[(' x b) x (b’ x ') (b'xc)x (¢’ xa') (c'xa’)x (a'xb')]=[abc]™ , then find n.
(A)yn=—4 (B)n=4 (C)n=-3 (D)n=3

Comprehension # 6

Given four points A(2, 1, 0); B(1, 0, 1); C(3, 0, 1) and D(0, 0, 2). The point D lies on a line L orthogonal to the plane
determined by the point A, B, and C

On the basis of above information, answer the following questions :

Equation of the plane ABC is -

(A)x+y+z-3=0 B)y+z-1=0 (C)x+z-1=0 D)2y+z-1=0

Equation of the line L is -
(A) T =2k +1(i+k) B)r =2k +1 2]+ k)
© r -2k +k(} + f() (D) none of these

Perpendicular distance of D from the plane ABC, is -

1 1
(A) V2 (B) > ©2 ® 75

Comprehension # 7
Consider three vectors § =i+ j+k, g=2i+4j—k and r=1+j+3k andlet § be a unit vector.

On the basis of above information, answer the following questions :

p.qand ¢ are-

(A) linearly dependent

(B) can form the sides of a possible triangle

(C) such that the vector (G —7) is orthogonal to p

(D) such that each one of these can be expressed as a linear combination of the other two
If (pxq)xT = up + vq + wr , then (u+v+w) equals to -

(A)8 (B)2 ©)-2 D)4

el
X
=
~—
+
—_
Q|
7}
~—
—_
-
X
g=l
~—
+
—_
-
©n}
~
—
o
X
o
~—
—
w1
1

The magnitude of the vector (p.5)(

a4 (B)8 ©)-2 (D)2
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Comprehension # 8

In a parallelogram OABC, vectors 3, b, G are respectively the position vectors of vertices A, B, C with reference to
O as origin. A point E is taken on the side BC which divides it in the ratio of 2 : 1 internally. Also, the line segment
AE intersect the line bisecting the angle O internally in point P. If CP, when extended meets AB in point F. Then

The position vector of point P, is

o L { e} o LLE {__}

3[e[+2[al | &l - [e] 3[e[+2fal | [a] - [¢]
O =755 2|a||C| { 6} D) fth

none of these

30¢[+2fal | [a] - [e]
The position vector of point F, is
A) a+—u (B) 5+EE (©) 5+ﬂ6 (D) E—EE

3¢l ¢ q ¢

The vector AF, is given by

Ea Ea c 2|§|~ lEa
W ®) O ®) 3

Comprehension # 9

Ifa line passes through P (x, y,, z,) and having Dr’s a, b, ¢, then the equation of line is x—axl = y_bY1 = Z_CZI and

equation of plane perpendicular to it and passing through P is a(x —x,) +b(y —y)) + ¢(z-z) = 0.
Further equation of plane through the intersection of the two planes
ax+by+cz+d =0andax+by+tcz+d,=0is
(ax+by+cz+d)+kax+b,y+c,z+d)=0
On the basis of above information, answer the following questions :
The distance of the point (1, —2, 3) from the plane x — y + z = 5 measured parallel to the line
z-3
—4

_y_z3 g
3

X
2

2
() 32T B) 529 © 313 ® 7

. . . Xx+3  y-1  z-2 |
The equation of the plane through (0, 2, 4) and containing the line 3 1 T 5 is -
(A)x—2y+4z—12=0 (B)5x+y+9z-38=0
(C)10x—12y-9z+60=0 (D) 7x+5y-3z+2=0

The plane x — y — z = 2 is rotated through 90° about its line of intersection with the plane x + 2y + z = 2. Then
equation of this plane in new position is -
(A)5x+4y+z—-10=0 (B)4x+5y+3z=0 (C)2x+y+2z=9 (D)3x+4y—-5z=9
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Exercise # 4

1.

6.(i)

(i)

10.

11.

12.

224

Points X & Y are taken on the sides QR & RS, respectively of a parallelogram PQRS, so that ai =4XR &

RY =4YS . The line XY cuts the line PR at Z. Prove that PZ = (j_lj PR.
5

Points X and Y are taken on the sides QR and RS, respectively of a parallelogram PQRS, so that
QX =4XR and RY =4YS. The line XY cuts the line PR at Z. Find the ratio PZ : ZR.

The plane ¢x + my = 0 is rotated about its line of intersection with the plane z = 0 through an angle 0. Prove that the
equation to the plane in new position is /x + my +z+//*> +m” tan =0

Find the distance between points of intersection of
x-1 y=-2 z-3 x-4 y-1
2 3 4 5 2
andLines T =(i +] - K)+A (31 - )&T =(@i - k)+pni +3k)

Lines z

If a, b, ¢ are non-coplanar vectors and d is a unit vector, then find the value of,
| (5.&)(6><6)+(B.3)(6><5)+(6.&)(5x6)| independent of d.

If 01 is the unit vector normal to a plane and p be the length of the perpendicular from the origin to the plane, find the

vector equation of the plane.

Find the equation of the plane which contains the origin and the line of intersection of the planest.3 =p
and7.b = q

Let ABCD be a tetrahedron such that the edges AB, AC and AD are mutually perpendicular. Let the area of triangles

ABC, ACD and ADB be denoted by x, y and z sq. units respectively. Find the area of the
triangle BCD.

If the three successive vertices of a parallelogram have the position vectors as,
A(-3,-2,0); B(3,-3,1)and C(5,0,2). Then find

(A) position vector of the fourth vertex D
(B) a vector having the same direction as that of AB but magnitude equal to E
©) the angle between AC and BD .

Two medians of a triangle are equal, then using vector show that the triangle is isosceles.

Find the ratio in which the sphere x> + y*> + z?> = 504 divides the line joining the points (12, — 4, 8) and
(27, -9, 18)

X
Find the equations of the two lines through the origin which intersect the line

T
angle of 3

In triangle ABC using vector method show that the distance between the circumcentre and the orthocentre is

R \/1 —8cosA cosB cos C,where R is the circumradius of the triangle ABC.
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13.

14.

15.

16.(A)

(B)

17.

18.

19.

20.

21.

22.

~ A~ ~ - ~ A~ A ~ A ~
If a =al+ajtak;b=bi+b,j+bk and ¢ =c,1 +¢,j +c,k then show that the value of the scalar

ai aj ak
triple product [n§+b nb+c ng+§J is (0 + )| b3 B] bk
cicj ck

Letu & V be unit vectors. Ifw is a vector such that W + (W x ) =V, then prove that

|(ﬁ x \7) . \7V| < — and the equality holds if and only ifu is perpendiculartov .

!
2
The position vectors of the four angular points of a tetrahedron OABC are (0, 0, 0); (0, 0, 2); (0, 4, 0) and

(6, 0, 0) respectively. A point P inside the tetrahedron is at the same distance 't' from the four plane faces of the
tetrahedron. Find the values of 'r'.

Show that the perpendicular distance of the point ¢ from the line joining a and b is
[bxc +exd +dxb

o2

Given a parallelogram ABCD with area 12 sq. units. A straight line is drawn through the mid point M of the

side BC and the vertex A which cuts the diagonal BD at a point'O". Use vectors to determine the area of the
quadrilateral OMCD.

Let u be a vector on rectangular coordinate system with sloping angle 60°. Suppose that |ﬁ - i| is geometric mean

of |ij] and i — 23 where 1 is the unit vector along x-axis then || has the value equal to /a —+/b Where

a, b € N.Find the value (a +b)*+ (a—b)>.

Find value of xeR for which the vectors @ =(1,-2, 3), b =(-2,3,—4), ¢ =(1,— 1, x) form a linearly dependent

system.

Through a point P(f, g, h), a plane is drawn at right angles to OP where 'O’ is the origin, to meet the coordinate axes

5
T

in A, B, C. Prove that the area of the triangle ABC is Ttoh

where OP=r.

Examine for coplanarity of the following sets of points

A) 4f+8}+121A<,2f+4j+61A<,3f+53+4f<,5f+8j+5f<.

(B) 3@ +2b-5¢,3a +8b +5¢,-3a +2b+¢,d +4b -3¢,

IfE:Ai+3'—1A<, B:—Ai+2}+2f< & E:—Ai+2]—lA<,ﬁndaunitvectorsnormaltothevectors a+band b—¢.

@’ (bx¢)+ b’ (éxd) + ¢ (axb)
2[abe]

Show that the circumcentre of the tetrahedron OABC is given by , Where

i, b & ¢ arethe position vectors of the points A, B, C respectively relative to the origin 'O'.

225



MATHS

23.

24.

26.

27.

28.

29.

w
w

226

@, —ay @, ~by @, —cy
Let (b1—3)2 (bl—b)2 (bl—C)2 = 0 and if the vectors o =1 +a3’ +a’k; B = i +b} + b’k;
(Cl _a)z (Cl _b)2 (Cl _C)Z
Y =1+c]+ ¢*k are non coplanar, show that the vectors (;1 =i+ alj + afl; cB=1 +b13' + b} k and
171 =1+ clﬁ + Cff( are coplanar.

Find the angle between the lines whose direction cosines are given by / + m+n =0 and /> + m> = n>.

If ¥ and § are nonzero constant vectors and the scalar b is chosen such that | + bs| is minimum, then show that
the value of |b§|2 +lF + b§|2 is equal to |f|2.
If T = (i+2j+3k)+A (i—j+k) and T = (1+2]+3k)+pn(i+j—k) are two lines, then find the equation of

acute angle bisector of two lines.

x—1 +2 z
Find the equation of the plane containing the straight line - = y__3 =3 are perpendicular to the
planex—y+z+2=0
. . y 4 X Z 1 1
If'2d' be the shortest distance between the lines b + o 1;x=0and P 1; y =0 then prove Fare
1 1
+ ? + C_2

Given four points P,, P,, P, and P, on the coordinate plane with origin O which satisfy the condition

— 3

OP, , + OP,,, = ) OP,,n=2,3

(A) If P, P, lie on the curve xy = 1, then prove that P, does not lie on this curve.
B) If P, P,, P, lie on the circle x> +y* = 1, then prove that P , lies on this circle.

Find the point R in which the line AB cuts the plane CDE, where position vectors of points A, B, C, D, E are
respectively @ =1+2]+k, b=2i+]+2k, ¢=—4j+4k, d=2]—2j+2k and =4i+j+2k.
(A) The position vectors of the four angular points of a tetrahedron are :

A(j+2k), B@Bi+k), C(4i+3]j+6k) and D(2i+3]j+2k). Find :

(i) the volume of the tetrahedron ABCD.
(ii) the shortest distance between the lines AB and CD.

3B) The position vectors of the angular points of a tetrahedron are
ABi-2j+k), BGi+j+5k), C(4i+3k) and D).
Then find the acute angle between the lateral face ADC and the base face ABC.

The vector OP =1 + 23 +2k turns through a right angle, passing through the positive x-axis on the way. Find

the vector in its new position.

Position vectors of A, B, C are given by &, b, ¢ where axb+bx ¢+¢xa =0.1f AC =2i- 33 +6k then find BC
ifBC=14.
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34.

35.

36.

40.
41.

42.

43.

44.

46.

47.

48.

49.

Given three points on the xy plane O(0, 0), A(1, 0) and B(-1, 0). Point P is moving on the plane satisfying the
condition (ﬁﬁ) +3 (07@ ) = 0. If the maximum and minimum values of |ﬁ| |ﬁ| are M and m

respectively then find the values of M* + m”.

Find the m-plane passing through the points of intersection of the planes 2x + 3y— z +1= 0 and
X +y — 2z + 3 = 0 and is perpendicular to the plane 3x — y — 2z = 4. Also find the image of point
(1,1, 1) in m=—plane .

Find the value of A such that a, b, c are all non-zero and
(-41+57a+B1-3j+kb+G+]j+3ke =2 (@i+bj+ck)

Find the angle between the plane passing through points (1, 1, 1), (1,-1, 1), (-7, -3, -5) & x—z plane.

Solve for X : Xx a +(X .B)ﬁ =¢, where @ and ¢ are non zero non collinear and a.b # 0

Find the shortest distance between the lines :

F=(@di-)+A(@i+2j-3k) and T= (i—j+2K)+p (2i+4j-5k)

If Xxy=a, yxz=D, X.B:y, Xy=1and yZ=1,thenfind X, y & Z interms of g, b & Y-
Find the coordinates of the point equidistant from the point (a, 0, 0), (0, b, 0), (0, 0, ¢) and (0, 0, 0).

If ,B,E,a are position vectors of the vertices of a cyclic quadrilateral ABCD prove that :

a
5x6—+5xa—kax5‘ ‘Bx6—+6xa4—axﬁ
— — + _ _ -0
(b-a). (d-a) (b-c).(d-0)
. .ox—-1 y-2 z-3 i
The reflection of line = = about the plane x—2y+z—-6=01is

4

Find the point where the line of intersection of the planes x — 2y + z=1 and x + 2y — 2z = 5, intersects the plane

2x+2y+z+6=0

x-1 y-2 z-3
2 3 4

passing through A lying in the given plane and at minimum inclination with the given line

Aline intersects the plane 2x —y + 2z + 2 = 0 at point A. Find equation of the straight line

Solve the simultaneous vector equations for the vectors X and y. X+¢xy=a and y+¢xXx=b where ¢ is

a non zero vector.

3—
Find the equation of the plane containing parallel lines (x — 4)= TY = and (x —3)=A(y+2)=pz

LetD=Ei—j andJ=W+ and[=7+(q2—3)D,D=—pJ+q7. lfiJ_], then express p as a

function of q, say p = f(q), (p # 0 and q # 0) and find the intervals of monotonicity of f(q).

Find the radius of the circular section of the sphere | E =5 by the plane, ﬂ = 3L

(A) Prove that the acute angle between the plane faces of a regular tetrahedron is arc cos (1/3).

B) Find the circum—radius and in—radius of a regular tetrahedron in terms of the length k of each edge.
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VECTOR
SECTION - I : STRAIGHT OBJECTIVE TYPE

unit vector perpendicular to both - If the angle between - is I, the

Ao B)1

o I——— o | ———

If . . ., . N - & . = - Then altitude of the parallelopiped formed by the vectors
l, l, l having base formed by I & l is (l, I, l and ., ., . are reciprocal systems of vectors)

@M1 (B). (C)l (D)l

The vectors . = —4. + 3., l = 14. + 2. - 5. are co-initial. The vector l which is bisecting the angle between

is equal to:

the vectors l and . and is having the magnitude ., is

WIS ol ol o
Let - be four non — zero vectors such that - =0, - =-, - ’,

then [abc] =
(A) |a| |b| |c| (B) - |a| |b| |c| )0 (D) none of these

The vector - is rotated through an angle of cos™ I and doubled in magnitude, then it becomes
_. The value of 'x " is:

(A) —I (B)I (C)I D)2

If l = -, I = -, . = -, then in the reciprocal system of vectors of the vectors l, l, l, reciprocal .

of vector . is

Ji -H -E -5
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10.

11.

12.

252

The base of the pyramid AOBC is an equilateral triangle OBC with each side equal to 4 J2 .0 isthe origin of
reference, AO is perpendicular to the plane of A OBC and | AO | = 2. Then the cosine of the angle between the
skew straight lines one passing through A and the mid point of OB and the other passing through 'O’ and the mid

point of BC is :
A) - ()0 © = ®) —=
V2 J6 N
Let 3 ,b,¢ be three non coplanar vectors and T be any vector in space such that 7.3 =1, T.b =2 and
T.¢=3.If[abc]=1,then T isequalto-
(A)@ +2b+3¢ (B)(bxT)+2(Sxda)+3(axb)
(C)(b.¢)a +2(¢.3)b +3(d.b) ¢ (D) None of these

If in a plane A, A, A » A are the vertices of a regular polygon with n sides and O is its centre then

N
n-l _ .
> (OAi xOAi1)

i=1

(A)(1-n)(OA,xO0A,) (B)(n—1)(0A,x0A,) (C)n(OA,x0A,) (D) none

S, :IfAeR,A#0and g # 0, then vectors 3 and )3 are non-parallel vectors.

S. : minimum value of @ . b is 0

S,:1If a and b are non-collinear vectors, then |(@+Db)x(a—b)| is equal to twice the area of the parallelogram

formed by 3 and .

Q!
ol Tl
O]

[V

S, (@xb)® =
(A) TTFF (B)FFTT (C)FTFT (D) TTTF

(o]
o

SECTION - II : MULTIPLE CORRECT ANSWER TYPE

If a, B, ¢ and d are the position vectors of the points A, B, C and D respectively in three dimensional space no
three of A, B, C, D are collinear and satisfy the relation 3a — 2b+¢-2d =0 , then :

(A)A, B, Cand D are coplanar

(B) The line joining the points B and D divides the line joining the point A and C in the ratio 2 : 1.

(C) The line joining the points A and C divides the line joining the points B and D in the ratio 1 : 1.

(D) The four vectorsd , b, ¢ and d are linearly dependents.

In a four - dimensional space where unit vectors along axes are i, j,k and y and 4, a,, a,, 4, are four non-zero
vectors such that no vector can be expressed as linear combination of others and

(A-1)(a,—2a,) +p(a,+a,) +y(a,+a,—2a,) +a, +da,=( then

—_—

2 2
(A) A=1, Byp=-3 (©r=3 D)d=7

w
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13.

14.

15.

16.

17.

If a :xi +yj +zlA<, b :yi +zj +X1; and ¢ :zi +xj +ylA<,then a x (B x €)is
() parallel to (y-2) i +(z-x) ] +(x-y) k (B) orthogonal to § + ] + k
(C) orthogonal to (y + z) 1+ (z+x) 3 +Hx+y) k (D) orthogonal to xi+ yj +7k
Identify the statement(s) which is/are incorrect ?

(A) @ x[ﬁx (axB)} - (axb) (a)

(B)If a,b, C arenon-zero, non coplanar vectors, andv.a = v.b . ¢ =0thenV mustbe anull vector

I
<!

|

(O)Ifa andb lie in a plane normal to the plane containing the vectors d xb, ¢ x a ;4,b ¢, d are non-zero vector,
then (5Xb)x(6xa): 0
(DyIfa,b,cC and @', b’ , ¢ are reciprocal system of vectors then 3.b' + b.¢ + ¢.a =3

The value(s) of a € [0, 2] for which vector 5=f+3j+(sin2a)12 makes an obtuse angle with the

T 2on A - 2 " a .
z-axis and the vectors b = (tano)i—j+2 fsin% k and ¢ =(tano)1+ (tana) j —3 1/COS GCE k are orthogonal, is/are:

(A)tan™'3 (B)y t—tan™'2 (C)m+tan™'3 (D)2n—tan™'2

SECTION - III : ASSERTION AND REASON TYPE
Statement-I1: If 3 =31+k , b=-i+ 23 +k ,C= i+ j +kand d =2i —j , then there exist real numbers a, 3,y such
that d = ab+Bc +yd
Statement-II : a, B, c, d are four vectors in a 3 — dimensional space. If B, c, d are non-coplanar, then there exist real

numbers o, B, y such that @ = b +pé+yd

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I
(B) Statement-I is True, Statement-I1 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
Statement-I : Let A(d), B(B) and C(C) be three points such that a = 21+ 3'+ k,b=3i- 3 +3k and
C=—i+ 73 — 5k, then OABC is a tetrahedron.

Statement-2 : Let A(@), B(b) and C(<) be three points such that @, b and ¢ are non-coplanar. then OABC is
a tetrahedron, where O is the origin.

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-I

(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
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18. Statement-I: Let a = 2i+33—f(, b= 4i+6j—2f< ,then @xb = 0
Statement-11 : If & # 0 s b#0 and a and b are non-collinear vectors, then a xb —absin® , where 0 is the

smaller angle between the vectors a and b and fi is unit vector such that &, B, fi taken in this order
form right handed orientation

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-I

(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

19. Statement-1: Let a,b,¢ & d are position vectors of four points A, B, C & Dand 33 — 2b+5¢-6d =0, then points
A, B, C and D are coplanar.
Statement-II : Three non zero, linearly dependent co-initial vectors ( ﬁ, PR & PS ) are coplaner.
(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
20. Statement-1:Let a =3 i—j, b=2i+ 3 _3k.Ifb= Bl +l?)2 such that Bl is collinear with a and Bz is
perpendicular to a is possible, then 52 =i+ 3] ~3k.
Statement-2 : If @ and b are non-zero, non-collinear vectors, then b canbe expressed as b= 51 +52 , Where 61

is collinear with a and 52 is perpendicular to a .

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

SECTION - IV : MATRIX - MATCH TYPE

21. Match the column
Column -1 Column -1
A) Ifa+b = ] and 2a—b=3i+ 5 then modulus of ® 1

cosine of the angle between @ and b is

B) If|d |=|b|=|C |, angle between each pair of vectors is () 53
g and |d+b+¢ |= /6, then |3 |=

© Area of the parallelogram whose diagonals represent the (9] 2
vectors 3i+ 3’— 2k and i— 33 +4k is

D) If 3 is perpendicularto h+¢, b is perpendicular to ¢+a , (s) 7
Gisperpendicularto a+b , |3 |=2,|h|=3and | |=6,

then|5+6+5|: ()

W | W
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22.

23.

Match the column

Column -1

A) The area of the triangle whose vertices are the
points with ractangular cartesian coordinates
(1,2,3),(-2,1,-4),(3,4,-2)is

(B)  Thevalueof (@xb).(Exd) + (bxc).(@xd) + (€xa).(bxd) is

© A square PQRS of side length P is folded along the
diagonal PR so that the point Q reaches at Q" and
planes PRQ’ and PRS are perpendicular
to one another, the shortest distance between PQ’ and RS

is k—P,thenk:

NG

D) a=2i+3)j—k, b=—i+2j-4k, =i+ j+k and

d=3i+2]j+k then (axb).(Exd) =

SECTION -V : COMPREHENSION TYPE

Read the following comprehension carefully and answer the questions.

Column -1I
® 0
@ 2
(r) 2

1218
Q) —
®) 21

Letd = 2i+3j—6k, b = 2i-3j+6k and G = —2i+3]+6k . Let a, be projection of 3 on p and @, be the

projection of @, on C, then
a, =

943

Ty (2i-3j-6k)

(A)

P I
©) a9 (“2i+3j+6k)

41

(A)-41 B) 7 (©)41

Which of the following is true

(A) a and a, are collinear

(C) @, a,, b are coplanar

943 . . .
(B)W(21—3J—6k)

943 A A on
D) 297 (—2i+3j+6k)

(B) a, and ¢ are collinear

(D)287

(D) g, a,, a, are coplanar
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24. Read the following comprehension carefully and answer the questions.
ABCD is a parallelogram . L is a point on BC which divides BC in the ratio 1 : 2. AL intersects BD at P. M is a point
on DC which divides DC in the ratio 1 : 2 and AM intersects BD in Q .

1. Point P divides AL in the ratio

(A)1:2 (B)1:3 (O)3:1 D)2:1
2. Point Q divides DB in the ratio

A)l:2 B)1:3 (©)3:1 D)2:1
3. PQ:DB=

(A)2:3 (B)1:3 ©)1:2 (D)3:4
25. Read the following comprehension carefully and answer the questions.

Three vector a, b and € are forming a right handed system, if Axb=¢, bx&é=4a, ¢x4 =b, then answer

the following question

1. If vector 34—2b+2¢ and —4—2¢ are adjacent sides of a parallelogram, then an angle between the diagonals
is
(A) 4 (B) 3 ©) 5 (D) 3
2. If x=a+b-¢, §/=—é+6—26 , 7=-4+2b—¢&, then a unit vector normal to the vectors X+y and y+7Z is
(A) a (B) b (UK (D) none of these
3. Vectors 24 —3b+4¢, A+2b—¢ and x4 —b+2¢ are coplanar, then x =
8 5
(A) = (B) o (©0 D)1
5 8
4. Let X =a+b, Yy = 2a — b, then the point of intersection of straight lines TxX = yxX, Txy = Xxy is
(A) 2b (B) 3b (C) 34 (D) 2a
5. é.(6x6)+6.(6x5)+6,(éx6) is equal to
(A)1 (B)3 (©)0 (D)—12
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26.

27.

28.

29.

30.

SECTION - VI : INTEGER TYPE

IfV, V,, V, are volumes of parallelopiped, triangular prism and tetrahedron respectively. The three coterminus edges
of all three figures are the vectors

i- 3 —6k ) i- 3 +4k ande—Sj +31A<,thenﬁndsumofthevolumesVl,VzandV3.

If V be the volume of a tetrahedron and V' be the volume of the tetrahedron formed by the centroids and V =
k' V' then find the value of k.

If P, 4, T are mutually perpendicular vectors, where |P|=|q|=|T |and

- = o= o = | R
P x {(X-q)xp} +q x {(X-1)xq}+ t x {(X-P)xT}=0 and X = — (p+{+T7), then find the value of A.

>

Line L, is parallel to vector ¢ = —3i+ 2} +4k and passes through a point A(7, 6, 2) and line L, is parallel to a
vector E =2i+ j +3k and passes through a point B(5, 3, 4). Now a line L, parallel to a vector T = 2i— 23 —k

intersects the lines L, and L, at points C and D respectively, then find | CD |

a
In a regular tetrahedron let 0 be the angle between any edge and a face not containing the edge. If cos?0 = b where

a,b e [ also a and b are coprime, then find the value of 10a + b
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258

3-DIMENSIONAL
SECTION -1 : STRAIGHT OBJECTIVE TYPE
x-2 y+1 z-1

The line 3 T, T intersects the curve xy = ¢2, z=0 if ¢ is equal to :

(A)+1 B)+ % (O)£4/5 (D) none of these

Equation of the straight line in the plane T . n =d which is parallelto T = a +A b and passes through the foot

of perpendicular drawn from the point P (a) to the plane 7. 1i =d is (where fi . b =0)

_ d-a.n) _ - - d-a.n) _ -

(A)r=a + = n+ib B)r=a + = n+ib

a.n—-d) _ - a.n—d ~

C)r=a+ ) n+Aib D)r=3+ = n+2Ab
The equation of motion of a point in space is x = 2t, y = — 4t, z = 4t where t measured in hours and the

co-ordinates of moving point in kilometers, then the distance of the point from the starting point O (0, 0, 0) in
10 hours is :
(A)20km (B)40km (C) 60 km (D) 55km

IfP :r.ny—d; =0,P,: r.n, —d, =0and P, : r.n; —d; =0 are three planes and n,, n, and ny are three non-

coplanar vectors then, the three lines P, =0,P,=0; P,=0,P,=0andP,=0,P =0are

(A) parallel lines (B) coplanar lines (C) coincident lines (D) concurrent lines

The direction cosines of a line equally inclined to three mutually perpendicular lines having D.C.’s as

L,m,n; 0, m,n;/l,m,n, are

{,+0,+0, m+m,+m,; n +n,+n,
(A) €1+€2+£3, m +m, +m,n +n +n (B) \/5 R \/g , \/g

{,+0,+¢, m+m,+m, n, +n,+n,
3 ’ 3 ’ 3

©) (D) none of these

If a, b and ¢ are three unit vectors equally inclined to each other at an angle a.. Then the angle between 3
and plane of b and c is

cosa
(A) 0= cos™ cosd (B) 0=sin"' o
(04
cOS— Cos—
2
sm% Sin-—
— aoel = gin”!
(C)B=cos - (D) 6 =sin sina.
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10.

11.

12.

The equation of the sphere which passes through the points (1, 0, 0), (0, 1, 0) and (0, 0, 1) and having radius as small
as possible is

(A)3Xx2-22x-1=0 (B)2x*-2x—-1=0

(O)3Xx2-2Yx+1=0 D) 2x*-2x+1=0

LetA(1,1,1),B(2,3,5),C(-1, 0, 2) be three points, then equation of a plane parallel to the plane ABC which is ata

distance 2 from origin, is

(A)2x—3y+z+ 2414 =0 (B)2x—3y+z— /14 =0
(€)2x-3y+z+2=0 (D)2x—3y+z-2=0

The square of the perpendicular distance of a point P (p, g, r) from a line through A(a, b, ¢) and whose direction
cosines are £/, m, n is

(A)Z {(@-b)n—(r—c)mj}* (B) Z{(q+b)n—(r+c)mj}

(O)Z{(g-b)n+(r—c)m}? (D) none of these

Radius of great circle of section of a plane with a sphere is equal to the radius of the sphere.
Points (x, y,, z,) and (X,, y,, z,) lies on the same side of the plane ax + by + cz +d = 0 if
(ax, + by, +cz +d) (ax, + by, +cz,+d) =0

S, : Point (x,y,, z,) lies inside of the sphere x* + y* + z* — 2ux — 2vy + 2wz +d =0

Ifx>+y > +z><2ux +2uy —2wz —d
S,: Shortest distance between the planes 3x + 6y—2z— 11 =0 and 3x + 6y — 2z + 3 =0 is 2 units.
(A) TFTT (B) FFTT (C) TTFF (D)FTFT

SECTION - II : MULTIPLE CORRECT ANSWER TYPE

The equation of the linex +y+z—1=0, 4x + y— 2z + 2 = 0 written in the symmetrical form is

x+1 y-2 z-0

y z-1
(A) 1 -2 1 1

X
i

x+1/2 y-1 z-1/2
1 -2 1

x=1 y+2 z-2

© 2 -1 2

(D)
Ina A ABC, let M be the mid point of segment AB and let D be the foot of the bisector of £ C. Then the value of

ar(ACDM)
ar(AABC)

1 a—-b 1 a—b
A7 a+b B3 a+b
c lt A-B tA+B Dl tA—Bt A+B
()2an2 cot — ()400 5 tan—

Consider the planes 3x — 6y +2z+ 5=0and 4x — 12y + 3z=3. The plane 67x — 162y + 47z + 44 = 0 bisects that
angle between the given planes which

(A) contains origin (B) is acute (C) is obtuse (D) none of these

259



MATHS

14.

15.

16.

17.

18.

260

x-1 y+2 z-3
2 5 7

S : Plane containing the line and a straight line parallel to the line whose d.r. are

( 1,2,3 > contains the point (1, 7, — 4)

. . . xX+2 y-3 1-z
S,: The point (4, 13, 5) lies on the line )
S, : Point (2, 1, 1) lies on a tangent plane to the sphere x>+ y* +z>—2x—4y—2z+2=0
S,: Direction ratios of the linex+y+z—7=0,4x+y— 2z+7=0are<l,-2, 1>
(A)TFTT (B) FFFT (C) TTFF (D)FTFT

The plane /x + my = 0 is rotated about its line of intersection with the plane z = 0, through an angle o, then

equation of plane in its new position may be

(A) Ix+my +z+/¢* + m? tana=0 (B) /x+my—z+/¢*> +m?® tana=0
(C) data is not sufficient (D) None of these

SECTION - III : ASSERTION AND REASON TYPE

Cox=1 y=-2 z+1 |
Statement -1 : line T TRET! liesinthe plane 11x—3z—-14=0

Statement -IT : A straight line lies in a plane if the line is parallel to the plane and a point of the line lies in the plane.

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

Statement -1 : Let A( i+ 3 + f() and B( i- 3 + f() be two points, then point P (2 i+3 3 + 12) lies exterior to the

sphere with AB as one of its diameters.

Statement -1I : If A and B are any two points and P is a point in space such that P_A : PYB > (), then the point P lies
exterior to the sphere with AB as one of its diameters.

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.

(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

Statement -1: If T =x] + yj +zk , then equation T x (2 i- 3 +3k )=3 itk represents a straight line.

Statement -I1 : If T =x] + yj +zk , then equation 1 x (f + 23 -3 1A<) =2i- 3 represents a st. line
(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
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19.

20.

21.

22.

x—2 z+2
Statement-I : Let 0 be the angle between the line y T3 T, and the plane x+y—z= 5.

Then 0 =sin™! L
51

Statement-II : Angle between a st. line and a plane is the complement of angle between the line and normal
to the plane.

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

Statement - I : A point on the straight line 2x + 3y —4z =5 and 3x — 2y + 4z =7 can be determined by taking x =k and
then solving the two equations for y and z, where k is any real number.
Statement - I1 : If ¢’ # ke, then the straight line ax + by + cz+ d =0, kax + kby + ¢’z + d' = 0, does not intersect the
plane z = o, where o is any real number.
(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

SECTION - IV : MATRIX - MATCH TYPE

Column -1 Column —1II

The lines

N x-1 y-2 z-3 dx—l_y—S_Z—S cident
(A) > T3 T3 an 3 - 4 5 are ® coinciden

B) > T3 T g and > T3 T a are (1)) Parallel and different
C x—-2 y+3 5-z d x=7 y-1 z-2 K
© s T4 T 5 an 5 R are (r) skew
x-3 y+2 z-4 dx—37y—2iz—7 Int fing i ot
D) > T3 T s an 3 - 5 s are (s) ntersecting in a poin
(t) coplanar
Column -1 Column - I1
107 30 69
A Foot of dicular d fi int (1, 2,3 Py ety
A) oot of perpendicular drawn from point ( ) ) (29 9 29]
 the I x=2 y-1 z-2
o the line ——= 3 " 2 is
88 125 69
B Image of line point (1, 2, 3) in the line T
(B) g point ( ) @ (29 ) 29J
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. . 107 125 185
C Foot of perpendicular from the point (2, 3, 5 r _—
© perp point ( ) (r) (29 " 29]
to the plane 2x + 3y —4z+17=0is
. . 68 44 78
D Image of the point (2, 5, 1) in the plane S —_——,—
(D) g point ( ) P (s) (29 % 29j
1
3x—-2y+4z-5=0is ® ﬁaﬂ,ﬁ
29°29 29

SECTION -V : COMPREHENSION TYPE

23. Read the following comprehension carefully and answer the questions.
) ) x-2 y-1 z+l x-3 y-1 z-0 ) )
Consider two lines L, : . "0 " 2 andL,: . - 1 - - Let P be the plane which contains the

line L, and is parallel to L, and intersecting coordinates axes at A,B,C respectively -

1. The shortest distance between the lines L, and L, is -
5 T & T
2. Image of origin in the plane P, is -
2 -3 -1 (4 -6 —Zj (—2 3 1] 4 6 2
A P T B P R C T o o D T o o
(%777j 777 O\ 77 ON\777
3. Volume of the tetrahedron OABC (where 'O’ is origin) is -
N B) 2 02 D) 2
@3 ®) 5 ©7 D)3
24. Read the following comprehension carefully and answer the questions.

The vertices of AABC are A(2, 0, 0), B(0, 1, 0), C(0, 0, 2). Its orthocentre is H and circumcentre is S. P is a point
equidistant from A, B, C and the origin O.

1. The area of AABC is
(A2 (B) 3 ©) 6 (D)3
2. The z-coordinate of H is
1 1 1
@1 B) 5 © ®) 3
3. The y-coordinate of S is
N . ol .
(A) 6 (B) 3 © 6 D) >
4. PA=
3 3
A1 (B) \2 @E D) >
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25.

26.

27.

28.

29.

30.

Read the following comprehension carefully and answer the questions.
Suppose direction cosines of two lines are given by uf + vm +wn = 0 and a/> + bm? + ¢cn>=0 , where u, v, w, a, b, ¢

are arbitrary constants and /, m, n are direction cosines of the lines.

Foru=v=w=1, both lines satisfies the relation -

2 2
n n l l
A)(b+c)|—=| +2b—+(a+b)= B)(c+a)| — | +2¢c — +(b+¢c)=
(A) (b C)[gj 2b£ (a+b)=0 (B)(c a)(mj 2cm (b+c)=0
2
m m
(C)(a+b) (?j +2a; +(cta)=0 (D) All of the above
nn
Foru:v:wzl,lf#:ﬂ,then
éléz b+c
A mm, b+c . mm, c+a c mm, a+b D mm, c+a
) (0, c+a (B) 00, b+c © (0, c+a (D) (0, a+b
Foru=v=w=1 and if lines are perpendicular, then -
(A)atb+c=0 (B)ab+bc+ca=0 (C)ab+bc+ca=3abc (D)ab+bc+ca=abc

SECTION - VI : INTEGER TYPE

Let OABC is a regular tetrahedron and P is any point in space. If edge length of tetrahedron is 1 unit, find the least
value of PA% + PB? + PC? + PO?.

. . . x—1 y+2 z .
If equation of the plane through the straight line > T3 T3 and perpendicular to the plane
x—y+z+2=0isax—by+cz+4=0, then find the value ofa+ b+ ¢

-1 1
Find the acute angle between the lines XT = = where / > m > n, and

£, m, n are the roots of the cubic equation x* + x> — 4x =4,

The shortest distance between the lines given by f=3f+83+312+7»(3f—]+12) and

F=-31—7]+6k+p(-31 +2j+4k) is 230 , then find the value of A.

1 1 1
Find the distance of the point P (3, 8, 2) from the line 3 x-1)= 1 (y-3)= 3 (z—2) measured parallel to the plane

3x+2y-2z+15=0.
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14.
27.
40.
53.
66.

10.
19.
28.
37.
46.

Comprehension#1 :
Comprehension #3 :
Comprehension #5 :
Comprehension #7 :
Comprehension#9 :

WOoOwW»>Ow

AC
ABCD
BD
AC
BCD

& >
[

15.
28.
41.
54.
67.

5.

OwWOoOwoUo

11.
20.
29.
38.
47.

C
A

16.
29.
42.
S5S.
68.

QOgO»wmwOO

BD
ABCD
AC
BCD
BD

17.
30.
43.
56.
69.

12.
21.
30.
39.
48.

> Qwad

18.
31.
44.
57.
70.

ACD

ABC

AC
D
AB

3. C 4. A 5.

A->pB-o>pC—->r D—ogq

A—->rB—->qC—os

D—-p

A->rB—>qC—->qs Dop,s

264

ke
e e e e e

WO ww

MDD

QO wwaan

oNoRvEoNONe!

4.

13.
22.
31.
40.
49.

ANSWER KEY
EXERCISE - 1

6. D 7. C 8 A 9. B

19.A 20. A 21.A 22.C

32.C 33.A 34.A 35 A

45. A 46.B 47.C 48.B

58. A 59.A 60. A 61. A

EXERCISE -2 : PART # 1

AC
BC
BCD
AC
AD
BC

5. BD 6.
14. AB 15.
23. BC 24.
32. ACD 33.
41. ACD 42.
50. ABCD
PART - II

ABC
AB
AC
AC
BD

A 6. C 7. A 8 D 9. A

8.

EXERCISE -3 : PART # 1

A->rB->sC—o>pD—ogq

A—->rBo>pC—o>rD-s

A—->sB->rCo>pD-p

> > >

PART - 1I

D

Comprehension #2 :
Comprehension #4 :
Comprehension #6 :
Comprehension #8 :

10.
23.
36.
49.
62.

16.
25.
34.
43.

w0

BEEZ &

@)

11.
24.
37.
50.
63.

D

11.

wwo>O0

17.
26.
35.
44.

D

12.
25.
38.

64.

55087

000w

D
CD

13.
26.
39.
52.
65.

18.
27.
36.
45.

13.

QP gowao

AD
AD

AD

A—>r B>qC—>qD-s

A—->pB—>qC—->r Dos

ek
e e e e

> W > w
A

> 0w

o g > >
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EXERCISE -5 : PART #1

1. 4 2. 4 3. 2 4 2 5 3 6.1 7. 4 8 4 9.3 10.4 11.3 12.4 13.1
14.3 15.3 16.4 17.1 18.3 19.1 20.2 21.4 22.3 23.3 24.4 25.4 26.4
27.4 28.4 29.3 30.1 31.1 32.2 333 34.1 354 36.4 37.3 38.3 39.4
40. 3 41.3 42.4 43.4 44. 4 45.2 46.1 47.3 48.3 49.2 50.1 51.4 52.1
53.2 54.3 55.2 56.2 57.4 58.4 59.1 60.4 61.1 62.3 63.1 64.4 65. 1
66. 3 67.2 68.3 69.4 70.4 71.2 72.2 73.4 74.3 75.3 76.1 77.4 78.1
79. 3 80.1 81.2 82.3 833 84.1

PART - 11
. A B B.A C A 3. A B B C 5. 9, =21,V,=—1%], v, =3i+2j+4k
12.A. B B. C 9. D 11. A C B. A 13. B 14. w=v-2(v)a
15. A A B. BD 16. C 17. B 18. C 19. A 20. A 21. C
22. A—>q,s B-op,r1s,t C—>T, D>R 23. A 24.5 25.B 26. A.CB.A,DC.9
27. A. 3 B. C 28. C 29. 5 30. C 31. A, x+y-2z=3 B.6,5,2 32. B
34. %cubic unit 36. D 37. 2x-y+z-3=0,62x+29y+19z-105=0 38. D
39 A > s B > p C - qrD — s 40.A > q B > s C - r
41 A. > r B - q C > p D > s 42. D 43.D 44.B 45.D 46. C 47. C
48. A 49.A. - P B - QS C - QRS, T D —- R 50.C 51. A 52.6
53.A >t B -»> prC - qs,D - r 54. A A B. A C. BC 55. D 56. B,D
57. AD 58. A 59. C 60. ABC 61.4 62. A 63. ACD 64. BD 65. AB
66. A — p,q B — p.q C - p,qs,t D - gt
67. A —-> pr,s B —> p C - pq D — s,t68.9 69. BCD 70. A 71. B,C

MOCK TEST

VECTOR
1. C 2. A 3. A 4. C 5 D 6. D 7. D 8 B 9. A 10. B 11. A,C,D 12. A;B,D
13. A/B,C,D 14. A,C,D 15. B,D 1. B 17.D 18. B 19. A 20.D
21. A>tB>pC—>qD—->s 22. A>sBo>pC—o>r Dot
23.1. B 2. A 3. C 24.1. C 2. B 3 C 25.1. A 2. D 3. A 4. C 5 B 2605
27.27 28.2 29.9 30.13
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3-DIMENSIONAL

1. C 2. A 3. C 4 D 5. B 6. A 7. A 8 A 9. A 10. A 11.AB,C 12.B,C
13. A,B 14. B 15. A,B 16. A 17.A 18. D 19. A 20. B
2. A-5stB-optC—>qD—->r 22. A5sB—-o>pC—>tD—>q

3
23.1. D 2. B 3. C 24.1. C 2. D 3. C 4. D 25.1. D 2. B 3. A 26'Z

4
27. 0 28. cos’! 9 29. 3 30. 7
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