WORK SHEET -03 VECTOR & 3D

[SINGLE CORRECT CHOICE TYPE]

Q.1to0 Q.10 hasfour choices(A), (B), (C), (D) out of which ONLY ONE iscorrect.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

If Vy=i+j+k and V,=ai+bj+ck where a b, c e {-2,—1,0, 1, 2}, then number of possible

non-zero vectors V, perpendicularto V, is
(A) 10 (B) 13 (C) 15 (D) 18

If a plane meets co-ordinate axes in A, B, C such that the centroid of the triangle is (1, k, k?)
then theleast distance of planefromorigin, is

2 2

3k 3k
A Vi+k+k? B) Vi+k+k? ©) Vi+k?+k? () Vi+k?+k?

Letaand C beunitvectorsatanangleg with each other. If (é.x(Bx e))-(ax ¢) =5, thenthevalue

of [ab ¢] isequal to
(A) 10 (B)-10 ()5 (D)-5

If 2and b arenon-zero vectorssuchthat |a+b| = |a-2b|, then

(A)@-b=2|b|? (B) a-b=|b|

(C) least valueof a-b+ 4 i52+/2. (D) least valueof a-b+— g is2.2 —1.
|b]+2 |b|? +2

P(L 7, \/E) beapointandline L is 2+/2 (x—1)=y—-2, z=0. If PQisdistanceof plane

V2 x+y—z=1 from Pmeasured dongalineinclined at anangleof 45° with L andisminimum then

PQis
(A)2 (B)3 (€4 (D)5

Let OABC bearegular tetrahedron of sidelength unity, where Oisorigin. If Pisapoint at aunit

distance from origin such that OPisequally inclinedto OA , OB and OC a anangle a.. Then cos?a
equas

1 2 5
(A)0 ® 5 © 3 (0) ¢

Volume of parall el opi ped whose adjacent sides are given by vectors g, p and 7, where g, g and y
areunit vectorswhich are bi secting the angl e between three pair wise orthonormd vectors, is

1 1
A 573 B) V2 © 242 © 75



Q.8

Q.9

Q.10

If a=i+j+k, b=2i-j+k and c=i+x] +yk arelinearly dependent and |&|=+/3, then
(x,y)is(are)

-7 -1 1-7
w(%3] @ o7 © @D

If & and B areany two vectorsof magnitudes 2 and 3 respectively suchthat 2|6 % |+3|a - B|=7,
thenthemaximumvalueof v, is

(A) V13 (B) 2413 (C) 6413 (D) 10413

p- T and theanglebetween ¢ and 7 isE,thenthe

0 3

If p,q,r areunitvectorssuchthat p-g
valueof |pxq-pxT| isequal to

1
(A)O B) 5 €)1 (D)2

[PARAGRAPH TYPE]

Q.11to Q.13 hasfour choices(A), (B), (C), (D) out of which ONLY ONE iscorrect.

Q.11

Q.12

Q.13

Paragraph for question nos. 11to 13
Let F,=a’i—2bj—6k and T,=2ai-aj—-a’k benon-zerovectorsand F,=i—2j+ak bea
position vector of apointwhere a,b € R. P, and P, aretwo planesfor thelargest integral valueof b,
which containingvector ; and 7, isthenormal vector of both the planes and passing through point

Fg.

If 6 istheacute angle between the planesthen cos6 is
7 7

(A)O ®) 376 ©) 15 (D)1

If d, andd, areperpendicular distances of the planesfromtheoriginthen (d, +d,) equals
5 7 3

(A)0 ®) 75 © 576 (©) 75

Equation of the plane containing theline P, =0=P, and passing throughtheoriginis
(A)2x-y+2z=0 (B)2x+y-z=0 (C)2x+y—-2z=0 (D)x+y-2z=0

[REASONING TYPE]

Q.14t0 Q.16 hasfour choices(A), (B), (C), (D) out of which ONLY ONE iscorrect.

Q.14

Consider aplaneP: x +2y—3z+4=0 andthreelines

x-1 y-3 2-z _ 2x—1_X_z—1 gL - Xx-2 2y-10 z-5
—3 @ 8 6

Ly 1 2 3’72 2 2
Statement-1: Lines L, L,and L lieinthesameplane.

Statement-2: Lines L, L,and L, areperpendicular totheplane P.

(A) Statement-1 istrue, statement-2 istrue and statement-2 is correct explanation for statement-1.
(B) Statement-1 istrue, Satement-2 istrueand stlatement-2isNOT thecorrect explanationfor statement-1.
(C) Statement-1istrue, statement-2isfalse.

(D) Statement-1isfalse, statement-2 istrue.



Q.15

Q.16

Satement-1: Let A(a), B(b) and C(c) bethreepointssuchthat a=2i +]+k, b=3] -] +3k
and c=-i+7]-5k,then OABC isatetrahedron.

Satement-2: Let A( 5), B( B) and C( E) be three points such that a, band c are non-coplanar
then OABCisatetrahedron, where Oistheorigin.

(A) Statement-1 istrue, statement-2 istrue and statement-2 is correct explanation for statement-1.
(B) Statement-1 istrue, Satement-2 istrueand stiatement-2isNOT thecorrect explanationfor statement-1.
(C) Statement-1istrue, statement-2isfalse.

(D) Statement-1isfase, statement-2 istrue.

Satement-1; If b=0,then (f—a)xb=0 representsadtraight line passing through the point whose
position vector is @ andthelineisperpendicular totheplane ¥ -b=a-b.
Satement-2: If bisaunitvectorand a-b=1,then ¥ .b=3.b representsaplane passing through

the point whoseposition vector is b.
(A) Statement-1istrue, Statement-2 istrue, Statement-2 isacorrect explanation for Statement-1.
(B) Statement-1istrue, Statement-2 istrue, Statement-2 isnot acorrect explanation for Statement-1.
(C) Statement-1istrue, Statement-2isfalse.
(D) Statement-1isfalse, Statement-2 istrue.

[MATRIX TYPE]

Q.17 hasfour statements (A, B, C, D) givenin Column-Il andfivestatements(P,Q, R, S, T) givenin Column-11.
Any given statement in Column-I can have correct matching with one or more statement(s) givenin Column-I1.

Q.17

Let Pbeavariablepointin 3-D spaceand A(5, 0,-3), B(0, -5, 4) and C(0, O, 0) bethreepointson
theplane 3x + 4y + 5z = 0. If the volume of thetetrahedron P-ABCisequal to 25 cubic units, then
locusof Pisax+by+5z+k=0.

Column-I Column- 11
(A)  Thevaueof k is P 342
(B) If A,B,C,D inorderisaparalelogram, (Q) 1542
then areaof theparalldogramis
(C)  If Gisthecentroid of theAABC, (R} 2542
thenleast valueof PGis
(D)  If Histheorthocentreof the AABC, S 30
thenleast valueof PH is (M 34

[INTEGER TYPE]

Q.18& Q.19are"Integer Type" questions. (Theanswer to each of the questionsareupto4digits)

Q.18

Q.19

Let equation of planebe x + 2y + z—3 =0. Aninsect startsflying from point P(1, 3, 2) in straight line.
It touchesthe plane at point R(a, b, ¢) and then goesto point Q(3, 5, 2) in straight line. If distance
travelled PR+ QR isminimumthenfindthevalueof (a+b+c).

Let & and b aretwo non-zero, non-collinear vectors (|a| =1) such that vectors 3(axb)and
2(5— (a-b) é) representstwo sides of atriangle. If areaof thetriangleis %(l b[* + 4), thenfind the
valueof [|5|] :

[Note: [Kk] denotesgreatest integer lessthan or equal to k.



ANSWER KEY

Q.1

Q.6

Q.11

Q.16

Q2 C Q3 B
Q7 D Q8 D
Q12 D Q13 A

Q17 (A)S;(B)R;(C)P;(D)P

Q.4

Q.9

Q.14

Q.18

[2]

Q5 B

Q10 C

Q.15 D

Q19 [1]



[HINTS & SOLUTIONS]

Q.1 18
Sol. V,'V,=0 = a+b+c=0
a b ER
> I T
2 0 2 = =6
—1 0 ] =% 31=6
3!
-1 —| 2 = 7!:3
Total number of vectors = 18
- 3k*
| ;\Jrl + k- +k? |
. . X Yy  Z ; ’
Sol.  Equation of plane 1s given by %"*' k+ 12 =1 or k*x+ky+z=3k~
. , , . 3k
— Distance of plane from origin equal to -
wfl+l«r+l<"1
Q3 -10
Sol.  + [ax(bx&))}(ax¢) =5
= (G-9)b-(@a-b)e)axe)=s
Y "R l o s
=4 (a-c)(b-(ax c))—O:S =5 -_;--[bac] =5
= [ab¢] =-10
— 4 .
Q.4 leastvalueot a-b+—— 19248 —1.
|b|° +2
Sol.  2a-b=-4a-b+3b°
2a-b=b"
4 : 4
— a‘b+—— =\l+a-b)+ : L2 252 —]
b +2 ( | 2(d-b+1) V2
Q5 3

Sol.  Given line'L'makes 45° with the given plane

V2+7-42-1) 6
Hence, PQ=- \/m'}”i]' L=z =3




W | 19

Q.6
Sol.  Let @:ﬁﬁ@:l’ﬂ,ﬁiﬁando—lj;a
Here a-b=b-¢=¢-a =

and d'a=db=d-¢ =cosa
y

[et d=xa +yb+zc ... (1)
d L 5.2
:X_+_.___,._:
a ,* o, =cosu
d-b==+y+~
=Tyt =cosa
dog=—=+23
C"z ) Z — COS

Adding we get 2(x +y+z)=3cosa

Taking dot product with d in (1) we get
]

l=xcosat+tycosatzcosa = xtyt+tz=
cCos o

3cosa I \ 2
— = — COS5° Q=3
2 cosa 3

l

Sol.  Let three orthonormal vectors are 1, j and k then

i g dek ik
2R
i ek k] |

— volume \/2‘ \E \E - 2\5 xz['{]f;] - _\/?

Q8 (L:1)
1 1 1
Sol.  Wemusthave |2 -1 1[=0
| =% ¥
= =Y FL=0 0 s (1)
Also, x*+y*+1=3
= wrEwe=2 0 e (2)

% L ymi(d)
= (1.1}



Q9
Sol.

Q.10

Sol.

Q.11

Q.12

Q.13
Sol.

(1)

613 (D) 10413

y=12sin0+ 18cos © where 0= a A B

L y< 122 +(18)7 = V468 = 36x3 = 6413

I

7

px(@-1)" = [p]

3

J6

2X—-y+27z=10

1‘1 1::1-_70

2a3 +2ab+ 6a2 =0

a>+b+3a=0

a9 (.3Y) 9
B=—j -—33—4 5| = b£4

.. largest integral value of' b 152

q-rt[" =(p(g-0)) = |p| |d-¢

T

fz -~(])3(1+1—2005—

:

Now, forb=2, a*+3a+2=0 = a=-1,-2

For a=-1,b=2 For a=-2,b=2
£ =1i-4]-6k £ =41—4;-6k
h=-2i+)-k f, = —4i+2j-4k
 =—i—2j—k £ =1-2j-2k

Plane P, Plane P,
2x+ty—-z+A=0 —4x +2y—4z+A'=0

(1,-2,-1) (1,2, i),
-2-2+1+A=0 —-4-4+8+A"'=0

m— }L '-:3 — ;l"..,t :D

' P i—=2x+y—-z+3=0 ' P,:2x—-y+2z=0

(-2)(=4)+ 1(2) + (- 1)(—4) 14 7

cos 0 = V6 V14 +4+16 T 6J6 36
3

dl—\/g.} dz—U

3
. dl i1 d: _ \/6

—

I



(m) p, T &P, =10
—2xt+ty—3+3+A(2x—-y+2z)=0
which passes through (0, 0, 0)
3+ 0= 0 (absurd result)
[t means p, 1s the required plane.

Q.14 Statement-1 1s false, statement-2 1s true.
Sol.  Statement-1: Lines L, L, and L, are parallel
Plane containing lines L, & L, 1s

| 2 3
| 2 =31#0
1/2 3 1

Hence, lines L | L, and L, are not coplanar.

Q.15 Statement-1 1s false, statement-2 1s true.

Sol.  Since a:(bx¢)=0 =[ab¢)

— OA,OB and OC are coplanar.
So tetrahedron 1s not formed.

Q.16 Statement-1 1s true, Statement-2 1s false.

Sol.  S-listrue. (f—a)xb=0 isthe equation of the straight line passing through the point whose position
vector 1s a and the vector b lies along the line. Again since vector b is perpendicular to the plane
(f-a) b=0

the line 1s perpendicular to the given plane.
Statement-1 1s true.

Statement-2: t-b=a-b =% (fr —4d)-b=0 representa plane.

Ifpoint bliesontheplanethen bb =4-b —> a-b = 1 which is not rue.
Statement-2 1s false.

S (A)S:(B)R;(C)P:(D)P

)k
So. BCxBA =0 5 -4 3
5 § 7 |
Ci(—-15) - §(20) + k(~25)
— _15{—201—25k
| 51 ‘_U_] 25k B(0. -5 4) C(0. 0, 0)

l ' g I - "1-
Area (AABC) = E‘/“ 5)° +{20)" +(25)°



] | =
225 z PR D} =
2\/ + 400 + 625 : S/ 7
]
Volume of tetrahedron V = “K:F“Kh‘*“ — h= 3\/7

Locus of P 1s the plane parallel to the given plane at a distance of 3 V2 units
3x+4y+5z2+d=0

d
V9416425 iyl = A=

3+ 4y +3z+ 30=0

k =30

Area of parallelogram ABCD = ‘ BC x BA ‘ =254/2

Least valueof PG=h=3 \/E
[east valueof PH=h=3 \/E

2]
Let M be foot of perpendicular from Q on plane : drs of QM = 1, 2. 1
equation of QM 1s

x=3 y—=35 z-2

2 1"
A point M on line can be taken as (AL + 3, 2A+ 5, A + 2)
M lies on the plane.
(A+3)+2Q2AL+35)+(A+2)-3=0 =26A=-12=2A=-2 O(3.57)
L M=(1,1,0) P(1.3.2)
Let image of Q1s plane be Q '(x,,y,, z,)
3{1__+3:1 y1+5:] .‘El+_2:0 = s ] 8 |
: > 9 © g o —hs e RY M

i -

PR +QR=PR+QR

PR +Q'R 1s min.
R must be point of intersection of line with the plane.
_ cwm  B—=1 ¥-3 E—2 Xx-1 y-3 z-2
equation of PQ' = -8 4 =1 3 -
Any point R on this line can be takenas (u +1,3u+ 3, 2u + 2)
Point R onthe plane. .. It will satisfy its equation.

(u+ND+2Bu+3)+2u+2)-3=0=>%U=-6>nu=—

] 12
R[B* *B}H(ﬂ.}bﬁc)

a+b+c=2.

I(),



Q.19 [I]
Sol. \f|:3(ei>=:5), 1?::2(5—(5'B)Ei)
Vi‘ﬁz =O' — \fl .L \'rz

i“}l[::”ﬁ' \B\Sin@ 3|b| sin 6

Vol =2y[b-(@6)a) = 2[b — 2 b + @ b)laP

26 b

]['i': 5 9 .
-—'2\'/|b! —a’b”cos” 0 =2 |b|sin O
] -1 | 3‘ - |4
Area = - -S‘bisine-?.bisinﬂ=z[|b‘ +4]

bj* sin* 6 = %(\ bl + 4)

. 2 4
4sin“ 0 = |b| +—
<4 b

>4

b|=+2

[\6|]=1
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