MC SIR

CLASS : XII (ABCD) SPECIAL DPP ON VECTOR DPP.NO.- 1
Q.1 A(1,-1,-3),B(2,1,-2) & C(-5, 2, —6) are the position vectors of the vertices of a triangle ABC. The
length of'the bisector of its internal angle at Ais :

(A) V10/4 (B¥) 3/10/4 ©10 (D) none

Q.2 Let t=a+A/ and F=b+pm be two lines in space where a=5i+j+2k, b=—i+7j+8k.
[ =—4i+j—k and m =2i—5j—7k thenthe p.v. ofa point which lies on both of these lines, is

(A%) i+2j+k (B) 2i+j+k (C) i+j+2k (D)nonexistentas the lines are skew
[Hint: A=p=1 (pointofintersection of two lines)]

Q.3 P, Qhave position vectors a & b relative to the origin '0' & X, Y divide PQ internally and externally

N
respectively in the ratio 2 : 1. Vector XY =

(A) %(B ) B) % (a-©) ©) % (6-4) (D% %(B ~)

Q.4  Let p isthep.v. of the orthocentre & g is the p.v. of the centroid of the triangle ABC where circumcentre

isthe origin. Ifp =K g ,then K =
(A*)3 (B)2 (C©)1/3 (D)2/3

Q.5  Avvector a hascomponents 2p & 1 with respect to arectangular cartesian system. The system is rotated
through a certain angie about the origin in the counterclockwise sense. I with respect to the new system, a
has components p+1 & 1 then,

(A)p=0 B*)p=lorp=-1/3
O p=-lorp=1/3 D)p=lorp=-1

[Hint: Equate the magnitude i.e. 4p*+1=(p+ 1>+ 1=p>*+2p+2

= 3p’-2p-1=0 = p=lor—1/3 ]

Q.6 The number of vectors of unit length perpendicular to vectors 3 =(1,1,0)& b (0, 1, 1) is:
(A1 (B*)2 ©)3 (D)
[Hint: Two collinear vector always denotes a plane]

Q.7  Fourpoints A(+1,-1,1); B(1,3,1); C(4, 3, 1) and D(4, — 1, 1) taken in order are the vertices of
(A) aparallelogram which is neither a rectangle nor arhombus
(B) rthombus
(C)anisosceles trapezium
(D*)acyclic quadrilateral.
[Hint: Itisarectangle |

Q.8 Leta, B & y be distinct real numbers. The points whose position vector's are oi + Bj +vk:
Bf+yj+0t|2 and y’i\+og]+[3]2
(A) are collinear (B*) form an equilateral triangle
(C) form a scalene triangle (D) form aright angled triangle
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Q.9  Ifthevectors a=3i+j-2K ,b=—i+3]+ 4k & ¢ =4i —2j - 6k constitute the sides ofa AABC,
then the length of the median bisecting the vector ¢ is
(A) V2 B) V14 (©) V74 (D*) V6
N A
[Hint : m=b+§ =1+2j+k.hence |m|=16 ]
Q.10 P bea point interior to the acute triangle ABC. If P A + PB+ P C isanull vector then w.r.t. the triangle
ABC, the point P is, its
(A*) centroid (B) orthocentre (C) incentre (D) circumcentre
. - _ d@+b+¢
[Hnt: a-p+b-p+c-p =0 = p= 3 = (A)]  [12th,24-08-2008]
Q.11 A vector of magnitude 10 along the normal to the curve 3x2+ 8xy +2y>—3 =0 atits point P(1, 0) can
be
(A*) 6i+8] (B) —8i+3j (C) 6i—8] (D) 8i+6]
[Sol. differentiate the curve [13th, 14-09-2008]
6x + 8(xy, +y) +4yy, =0
m..at(1,0)is 6 +8(y, (0))=0
3
¥(0)=—
4
my =3
3i+4]
unit vector =+ (S—J)
again normal vector of magnitude 10 =+ (6f + 83) Ans. |
Q.12 Consider the points A, B and C with position vectors (_ 2i+3j+ 51}), (I +2]+ 312) and 7i-k
respectively.
Statement-1:  The vectorsum, AB+BC+CA = 0
because
Statement-2: A, B and C form the vertices of a triangle.
(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C*) Statement-1 is true, statement-2 is false.
(D) Statement-1 is false, statement-2 is true.
[Hint: Note that although AB+BC+CA = 0 butA, Band C do not form the vertices of a triangle, infact
they are collinear as, AB = 3,-1,-2); BC = (6,—2,—4)and CA = (-9,3,6)
‘A—B‘ = 14 ‘B—C‘ SN T ‘a‘ = 3/14 1[13th, 16-12-2007]
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MC SIR

CLASS : XII (ABCD) SPECIAL DPP ON VECTOR DPP. NO.- 2

Q.1 Ifthe three points with position vectors (1, a, b) ; (a, 2, b) and (a, b, 3) are collinear in space, then the
valueofa+bis
(A)3 (B*)4 ©)5 (D) none

\

[Hnt: A(l,a,b); B(a,2,b); C(a,b,3)
AB =(-1)i+Q2-2a)j+0k; BC =i+(b-2)j+G-b)k

AB =4 BC =A(0i+(b-2)j+(3-b)k) where L =0

hence a—1=0 = a=1 ..(1)
2—a=Mb-2) ()

and 3-b=0 = b=3 ..03)

with  a=1and b=3, AL=1

hence a+b=4 = B)] [12th (25-9-2005)]

Q.2 Consider the following 3 lines in space

L, :t=3i—j+2k+1(2i+4j-k)

L, F=i+)-3k+p(4i+2j+4k)

Lyt v =3i+2j-2k+t(2i+ j+2k)

Then which one of the following pair(s) are in the same plane.

(A)onlyL,L, (B)only L, L, (C)only L,L, (O*)L,L,and L,L,
[Hint: L L, intersecting ; L,L, parallel ; L,L, skew ] [13th (25-9-2005)]
Q.3 Theacute angle between the medians drawn from the acute angles of an isosceles right angled triangle is:
(A) cos™!(2/3) (B)cos™!(3/4) (C*) cos™! (4/5) (D) none
Q.4  If & & &, are two unit vectors and 0 is the angle between them , then cos (9/2) is
I 1. - R ¢ xe
(A%) [é+ &) (B) S [¢- &) ©) == (D)‘ 1€
2 2 2 2|el ||e2|
0

—

S 0 )
[Sol. (e1+e2)2=2+20056=4cosz— = cos = el+e2| Ans.]

Y
2 2 2

Q.5  Thevectors 3i —2j+k,i—3]+5k &2i + j— 4k formthe sides ofa triangle. Then triangle is

(A) an acute angled triangle (B) an obtuse angled triangle
(C) an equilateral triangle (D*) aright angled triangle
. evectors 3p+q:;5p —3q and 2p + q ; 4p — 2q are pairs of mutually perpendicular vectors then
Q.6 Ifth 3p+q:5p—3q and 2p+q:4p—2q irs of 11 dicul h
sin(ﬁ/\q)is
(A)~/55 /4 (B*) /55/8 (C) 3/16 (D) 247 16
[Sol.  (3p+q)-(5p—34)=0 or 15p>-3G>=4p-q (1
(2p+q) (4p—24)=0 or 8p>=2§> = §i=4p> (2
_pq . TRULS, =2 =2 g
now cos@—r”#| ; substituting G* =4p° in(1) 3p° =4p-q
plidq
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=2

3P 3 NEH
cosO=—"— - =7 = sing=—— =
4151213l 8 g ®

Q.7  Consider the points A, B and C with position vectors (— 2i+3j +5f<), (f +2] +312) and 7i-k

respectively.

Statement-1:  The vectorsum, AB+BC+CA =0

because

Statement-2: A, B and C form the vertices of a triangle.

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C*) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true.

[Hint: Note that although AB+BC+CA = 0 butA, Band C do not form the vertices of a triangle, infact
they are collinearas, AB =(3,—1,—2); BC =(6,-2,—4)and CA =(-9, 3, 6)
[AB|=i3: |BC|=2yia: |CA| = 34131 [13th,16-12-2007)

Q.8  The set of values of ¢ for which the angle between the vectors cxi — 6] + 3k & xi - 2] + 2¢xk is
acute forevery x € Ris
(A)(0,4/3) (B) [0, 4/3] (C)(11/9,4/3) (D*)[0,4/3)

[Hint: cx?+12+6¢x>0; ¢=01is obviously]

Q9 Letfi=i+j.v=i—jand w=1i+2]j+3k.If A isaunitvectorsuchthati-n=0 and v-fi=0,then
|w-n| is equal to
(A1 (B)2 (C*)3 (D)0

[Hint A=ai+a,j+ask,where a’ +a2+a2=1 [12th (16-1-2005)]

u-n=0 = a, +a,=0
also  vn=0 = a —a,=0
hence, a,=a,=0
: a,=lor -1

A=k or —k

[w-n| =3 ]

Q.10 Ifthevector 61 — 3 — 6k is decomposed into vectors parallel and perpendicular to the vector  + j + k
then the vectors are :

(A% -(i+i+k) & 752§ sk B)-2(i+)+k) & 81—} 4k
©+2(i+7+K) & 4i-5]-sk (D) none

[Hint: A vector a which is decomposed into parallel and perpendicular to the vectorb is (aB' 2bj b &

a.b|. bx(@xb)
a~ b2 b or b2
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MC SIR

CLASS : XII (ABCD) SPECIAL DPP ON VECTOR DPP. NO.- 3
Q.1 Ifa+b+¢=0,a =3, B‘ =5, [¢] =7, then the angle between a & b is:
(A) n/6 (B) 27t/3 ©) 57t/3 (D*) n/3
[Hint: &+b=-¢ Square [a" + ‘Br +2a.b=[¢
2 =2 7P
_[e ~Ja" - o
0s 0 Y E— ]
2 |a| ‘b‘
Q.2 Thelengths of the diagonals of a parallelogram constructed on the vectors p = 2a + b &§=4d-2b,
where @ & b are unit vectors forming an angle of 60° are :
(A)3 &4 (B*) V7 & 13 (C) 5 & 11 (D) none
[Hint: |d,] = [p+3 :]do| = [p=7] ]
Q.3 Leta,b,¢ bevectorsoflength 3, 4, 5 respectively. Let & be perpendicularto b + ¢,b to¢ +a & ¢
t0?1+B.Then‘é'+B+E‘ is:
(A) 2+/5 (B) 242 (C) 10+/5 (D*) 52
a.(b+¢)=0
[Hint: b.(¢+a)=0; = ad.b+b.c+c.a =0
¢.(a+b)=0
a.b=b.¢=2¢.a =0nowsquare ‘5+B+E‘ to get the result ]
- - - 5> S
Q.4  Givenaparallelogram ABCD.If | AB| =a, | AD| =b& | AC| =c¢, then DB . AB has the value
2,122 2 22 2 12 2
(A*)3a +b —c (B)a +3b"—c (C)a b”+ 3¢ (D) none
2 2 2
[Hint: Tofind (3 - b).d ie. |’ —a.b —(1) (6)D CE©)
n0w5+5:6:>|5|2+‘B‘2+25.B=|6|2 — () / /
é)ri in) B(a)
substitute the value of 3 . b from (2)in (1) ] £
Q.5  Thesetofvaluesof x for which the angle between the vectors a = xi —3j—k and b=2xi+xj—k
acute and the angle between the vector b and the axis of ordinates is obtuse, is
(A)1<x<2 B)x>2 O)x<1 (D*)x <0
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Q.6  Ifavector 4 of magnitude 50 is collinear with vector b = 61 — 8j — — k and makes an acute angle with
2
positive z-axis then :
(A)d=4b (B*)d =-4b (C) b=43 (D) none
A A 154 ~
[Hint: Let a =k(6l —8J—?kj a| =50 = A=%+4 a.k >0 => L=-4]
Q.7 A, B, C & D are four points in a plane with pv's a,b,¢ & d respectively such that
(5 - a) (]3 - 5): (B - a)- (¢—a) = 0. Then for the triangle ABC, D is its
(A) incentre (B) circumcentre (C*) orthocentre (D) centroid
Q.8 Let A & B betwo non parallel unit vectors in a plane. If (o A+ 1§) bisects the internal angle between
A & B,thena isequal to
(A)1/2 (B*)1 (©)2 (D)-1
[Hint: A.(az&+1§)=1§.(a7x+1§) = a+A.B=aA.B+1 B
. é ': aA+B
(A.B)(I1-0)=(1-a) _
A
(1-o) [A-E—l] =0if AAB=1 = cos0=1 = 6 =0 whichisnot possible = o= 1]
Q.9 Image of the point P with position vector 7i - j + 2k in the line whose vector equation is,
T =9i+5]+5k+ A1+ 3} +5k) has the position vector
(A)(-9.5.2) (B*)(9.5,-2) ©)(9.-5.-2) (D)none
Q.10 Leta, b, ¢ arethree unit vectors such that & + b + ¢ isalso a unit vector. If pairwise angles between
a.,b,¢are 0,,0, and 0, rexpectively then cos 0, +cos 0, + cos 0, equals
(A)3 B)-3 ©1 (D*) -1
[Hint: consider (é +b+ 6)2 =3+2(cos 0, +cosO,+cos0,) ]
Q.11 Atangentis drawn to the curve y = Xiz atapointA(x,,y,), where x, =2. The tangent cuts the x-axis
at point B. Then the scalar product of the vectors AB & JB is
(A%)3 (B)-3 ©)6 (D)-6
Q.12 L, and L, are two lines whose vector equations are
Ly 7 =2ffeos+ 3 i+ (V2 sin6)j+ coso -3 )&]
L,:t= u(af+ bj+clA<),
where A and p are scalars and o is the acute angle between L, and L,.
Ifthe angle 'a' is independent of O then the value of 'a!' is
A% < ®) © 7 (D) 5
(A%) 6 4 3 2
MC Sir Dpp's on Vector & 3D [6]



[Sol.

Both the lines pass through origin [12th, 28-09-2008]
Line L, is parallel to the vector

\71 = (cos@+\/§)i+(\/§sin6)3+(cose—\/§)f<
and L, is parallel to the vector |
\72 —ai+ bj +ck

V-V, a(cos0++/3)+ (by/2)sin 0+ c(cos 0 —/3)

COS A =

|\71| |\72 | \/a2 +b? +cz\/(cos6+\/§)2 +2sin% 0+ (cos0—+/3)?

(a+c)cose+b\/§sin6+(a—c)\/§
- \/a2+b2+02 N2+6

in order that cos o is independent of 6
atc=0 and b=0
2243 V3 T

cosa=m=7 = oc=g Ans. |

MC Sir

Dpp's on Vector & 3D

7]



MC SIR

CLASS : XII (ABCD) SPECIAL DPP ON VECTOR DPP. NO.- 4

Q.1  Cosine of an angle between the vectors 3+b and g—b if |a|=2,|b| =1and a/b =60°is

(A*) J3/7 (B) 9/421 (©) 3/4J7 (D) none
Q.2  AnarcAC ofacircle subtends a right angle at the centre O. The point B divides the arcintheratio 1 : 2.

—> —
If OA=2a & ()_)B = b , then the vector O_>C intermsof a&b,is
(A)3a-2b (B*)— /33 +2b (C) 2a-/3b (D)-23+3b
[12th 18-12-2005]
Q.3 Fortwo particular vectors A and B itisknownthat A x B = B x A . What must be true about the two

vectors?
(A) At least one of the two vectors must be the zero vector.

(B) AxB = Bx A is true for any two vectors.

(C*) One of the two vectors is a scalar multiple of the other vector.
(D) The two vectors must be perpendicular to each other.

[Sol. AxB=-AxB [12th, 21-10-2007]
AxB =0
either A= or B=0

or A and B are collinear ]

Q.4  'P'isapoint inside the triangle ABC, such that BC (P—Aj +CA (P—l%j +AB (P_()j) =0, then for the
triangle ABC the point Pisits :
(A*)incentre (B) circumcentre (C) centroid (D) orthocentre

Q.5 The vector equations of two lines L, and L, are respectivly
F=171-9]+9k + A(3i+j+5k) and F=15i—8j—k +p(4i+3])

I L, and L, are skew lines

II (11,-11,~1) is the point of intersection of L, and L,
I (—11, 11, 1) is the point of intersection of L, and L,

IV cos’! (3 /35 ) is the acute angle between L and L,

then , which of the following is true?
(A*)ITand IV (B)Iand IV (C)IV only (D) Il and IV

Q.6  Giventhree vectors 3 , b & ¢ each two of which are non collinear. Further if (5 + B) is collinear with

E,(5+6) is collinearwithg & |3 | = | b | =|¢ | =+2.Thenthe valueof 5.5 +b.¢ + ¢.3 :

(A)is3 (B*)is -3 (C)is0 (D) cannot be evaluated
[Hint: a+b=Ac (D)

and  b+cé=pa l2)
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(Lc-a)+c=pd  [puttingp—xc—z]
(A+1) S=(u+ha = A=p=-1

Q.7  Forsome non zero vector V/, ifthe sum of v and the vector obtained from y/ by rotating it by an angle
2a.equals to the vector obtained from v by rotating it by o then the value of «, is
T T 2n 2n
(A*) 2nm + 3 (B)nm+ 3 (C) 2nm + EY (D)nm + EY
where nis an integer. c B
[Sol. Given V+V, =V,; Also VMV, =2a o
A
(V) = (V,- V)’ and VAV, =«
also, |V|=|V,|=|V,|="%say @ SA
hence, A2 =2A2—-2A2cosa = cosa=1/2 = a=2nn=(n/3) Ans.] [12t" & 13t 03-03-2007]
Q.8  Let u,v,w be such that |ﬁ| =1, V| =2, \7v| =3 . Ifthe projection of v along u is equal to that of W
along U and vectors v, W are perpendicular to each other then |ﬁ -V+ \7v| equals
(A)2 (B) 7 (C*) V14 (D) 14
[Sol. v-u=w-u
viw = v-w =0
now, |i-v+w]? = g2 4724wl - 20V - 2W-V + 20w =1+4+9
SO |U-V+wW|=.14 Ans.] [29-01-2005, 12t & 13th]
Q.9 If 3 and b arenon zero, non collinear, and the linear combination
(2x —y)@ +4b =53 + (x — 2y)b holds for real x and y then x +y has the value equal to
(A)-3 (B*)1 (C)17 (D)3
[Sol. (2x—y—5)a=(x—-2y—4)b [12*h 17-9-2006]
2x—y=5 (1) Xx—2y=4 w(2)
from (1) and (2)
2Qy+4)—y=5 = Jy=-3 = y=-1
and x=2; hence x+y=1 Ans. |
Q.10 Intheisosceles triangle ABC | A_)B| = |B_)C | =8 ,apoint E divides AB internally in the ratio 1 : 3, then the
cosine of the angle between C_)E & C_)A is (where |C_>A| =12)
37 348 37 - 348
A)— — B) — Cc* D
A)-= B) = (€ = (D) =3
MC Sir Dpp's on Vector & 3D [9]



[Sol. Given|b|=|b-¢|=8and |&|=12; cos0————1 - 45 ,
& .l 12 ¢, .
now proceed. |
Q.11 If13=35—5f) ; §=25+B :T=a+4b;3s=-a+ b are four vectors such that
sin(f) q) =1 andsin(t " §) =1thencos(§ A B) is
(A)—i (B) 0 (€)1 (D¥) 19

543

[Hint: p.q =0 & 7.5 =0. Form two simultaneous equations and get a relation between |§| & ‘B‘ as

Q.12  Given an equilateral triangle ABC with side length equal to 'a'. Let M and N be two points respectively

_—

. — - e E— A B _— B ——
on the side ABand AC muchthat AN =KAC and AM = T If BN and C M are orthogonal

then the value of K is equal to

an L . ol ok
(A%) 3 B) 7 © 3 D) 5
[So). BN CM =0 [13th, 01-02-2009, P-2] A (origin)
- b_s M(b/3 ¢
(ke—b)-|37¢|=0 ®13) N(KS)
2 2 2
ka? o 2 2
32 302
K ksl B(b)~ @
6 6
5k 1 1
% = k=7 Ans.] [QUIZ-79 XI1]
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MC SIR

CLASS : XII (ABCD) SPECIAL DPP ON VECTOR DPP. NO.- 5
Q.1  If§ &, are two unit vectors and 0 is the angle between them , then sin (6/2) is :
I - R €.6, €, x &,
(A) > |el+ ez| (B*) > |el e2| ©) ) (D) 2|€,||€2
) ] in 0
[Hint: consider |¢, —&,[" =2—2cos0=2. w9 . 5 &, - &| —Sl; ]
Q.2 If p & s arenot perpendicular to each otherand rxp = qxp &r.s =0, thent =
- - [49-p)- w = (4.3 S
(A)p.s (B)qu(q *j p (C )q—(_. qu (D)§ + pp forallscalars p
p.s p-s
[Hint: (r—q)xp=0=7F-G=Ap F=Ap+d— (1) now7.5=0
= (Ap+q).s=0 A=-3-5 __(2) Putifrom (2)in(1)to get the result ]
p.s
Q3 Ifu=a-b:;v=a+band |a| = |b| =2 then|iixV| isequalto
A \2(6-@b)) B 2y(16-@b)) © 2+[a-@by?) ® V2 (4-@hy3)
[Hint: |Gxv|=2|axb|; .. |uxV[’=4|axb[> = 4[a*b>—(@-b)®] = 4[16—(a-b)*] = result]
Q.4 If i and v aretwo vectors such that |u|=3; |v|=2 and | i x v|= 6 then the correct statement is
(A) urv e(O 90°) (B) i~ v €(90°, 180°) (C*) u~rv =90° (D) @xv)xu=6vV
[Sol.  |uxv[=u%v?— (i) [12th, 28-09-2008]
36 =(9)4) - (i-v)?
= u-v=0 = u and v are orthogonal
also  (ixv)xu = (U-u)v-(v-u)u = 9v = (D) is incorrect]
Q.5 IfA=(,1,1),C=(0,1,-1)are given vectors, then a vector B satisfying the equation AxB =C and
A.B =3is:
*zggj (zzzj (222}
S i j k
[Hint: LetB=bji+b,j+bsk ;b, +b,+b;=3 and bl bl bl = 0i+j+k ;

This givesb, =b, ;b,—b,=—1 ;b -b;=1= B)

Alternatively: take cross with A ;

Ax(AxB)=AxC or (A°‘B)—(A-A)B=AxC

3A-3B=AxC - B=

MC Sir
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Q.6 Givenaparallelogram OACB. The lengths of the vectors 0_>A , (5)]3 & KB are a, b & crespectively. The

scalar product of the vectors OC & OB is :

2 2 2 2 2 2 2 2 2 2 2 2
a--3b"+c 3a7+ b —¢ 3a°-b"+c a“+3b"°—c¢
A)—7F— B—F— O—F—— DY
2 2 2 2
Yo T 2n . -~ - L2
Q.7 Vectors a & b make an angle 0 = T'If la| =1,[p| = 2then{(a + 3b) x(3a - b)} =
(A)225 (B) 250 (©) 275 (D*)300

- - 2
Q.8 Inaquadrilateral ABCD, A C isthe bisector of the ( AD j which is Tn

- - — -> AN >
15|AC| =3|AB| =5|AD| then cos(BA CD) is:

72 f V7
- -
[Hint Given 15)AC|=3|AB|= 5| AD|
%
Let  |AC|=2>0
N D()
| AB| =51 @)
H
|AD| =
&
> - : T
- - BA.CD b a_é’) Ala) origin B(®)
Now cos| BA CD N = ... (1)
‘BA‘ ‘CD‘ bljd—c|
Now numerator of (1)= b.¢ — b.d

— L 2
— |b]|¢]cosZ—|b||d]| cos
3 3

= (52) (x)— UREISE, w ~1072

Denominator of (1)=|b| |d—¢|
Now |d—G P =d2 +82-26d = 92 +22=2(0) BA)1/2 = 1032 - 332 = 7A2

.a@-é:

Denominator of (1) = (5).) (ﬁ A) = Sﬁ 22

> o> 1022 2
.‘.cos(BA ACDJ =———="=(0)]

5J7 0% W7

MC Sir Dpp's on Vector & 3D [12]



Q.9

If the two adjacent sides of two rectangles are represented by the vectors p = 53 —3b;q = —a — 2b

and T = —4a — b;§ = —4 + b respectively, then the angle between the vectors X = ( I+ §) and

?=%G+3

19 19
(A)is—cos™ (W} (B*)is cos™ (Wj

(C)ismt—cos™! (%} (D) cannot be evaluated
[Sol. p.q=0
(53-3b).(-a-2b)=0
~53%-10ab+3ab+6b?=0 B B
652—552—75.5=0 1) " .
Also T.s= P T
(-4a- b)(a+b) 0 or  43a’—4a.b+ab-b2=0
or 432 -b*-38.b =0 «.(2)
1 1
noy x=§(p+r+s)-§$a 3b-4a-b-a+b)=—b
1 o 1 o ~
y=g(r + s)=g —5a)=-a
Angle betweenXand y 1i.e.cosO= _i : y_ = ﬂa ti w..(3)
X[yl fallb]
From (1) and (2) |5|=\/% Jib  and |bl= % a.b
|5||B|=@.5.6- _5'5— - =  0=cos’! D ]
19 ’ @[|b| 5v43 5v43
Q.10 Ifthe vector product of a constant vector o_) A with a variable vector ()—>B ina fixed plane OAB be a
constant vector, then locus of Bis :
(A) a straight line perpendicular to 6 A (B) acircle with centre O radius equal to |O_IA|
(C*) a straight line parallel to O_)A (D) none of these B(T) B(T) B(T)
[Hint: @ x 7| =|¢|
Triangles on the same base and between the same
parallel will have the same area |
© A7)
MC Sir Dpp's on Vector & 3D [13]



Q.11

If the distance from the point P(1, 1, 1) to the line passing through the points Q(0, 6, 8) and
R(-1, 4, 7) is expressed in the form ,/p/q where p and q are coprime, then the value of
(P+q)(p+q-D .

5 quals
(A*) 4950 (B) 5050 (C) 5150 (D) none
[Sol. a=-i-2j-k P(1.L1)
b=i-5j-7k )
~ b d
- |axb]
-7
El Q0.,6.8) a R(-1,4,7)
4| = V6
laxb[2 =a%b2 — @-b)2 =(6)(75) — (-1 + 10+ 7)2 = 450 — 256 = 194
|axb| = /194
g [ror _ o7
‘ 6 3
+ +q-—1 100x99
-~ p+q=100 (p*+a)lpra-D) _ — 4950 |
2 2
MC Sir

Dpp's on Vector & 3D [14]



MC SIR

CLASS : XII (ABCD) SPECIAL DPP ON VECTOR DPP. NO.- 6

Q.1  Fornon-zerovectors a, b, ¢, | X 5.6‘ =[a ‘B‘ |¢| holds ifand only if ;
(A)
©
[Hint: sinBcos¢=1 = 0= g and ¢ =0 = a, b, ¢ are mutually perpendicular |

|

0, b.
0,

(B) ¢.da =0,a.b=0
(D*) a.b=b.¢ =¢.4=0

o)
Il
ol
I

0
0

(]
ol
Il
o
ol
Il

Q.2 Thevectorsda =i +2]+3k;p=2}- j+k & ¢=31+]+ 4k areso placed that the end point of one
vector is the starting point of the next vector. Then the vectors are
(A) not coplanar (B*) coplanar but cannot form a triangle
(C) coplanar but can form a triangle (D) coplanar & can form aright angled triangle
[Hint: Note that a + b=¢ ]
Q.3 Giventhe vectors
i=2i-j-k
v=i-j+2k

n

w=i-k
If the volume of the parallelopiped having — cu, v and ¢ w as concurrent edges, is 8 then 'c' can be
equal to
(A*)£2 (B)4 ©)8 (D) can not be determined
2 -1 -1
[Sol. V=-¢[ivw]=-¢? % —01 21 =—20-0)-1()+(2-1)]==¢c[2-1-3]=8
2c2=8 = c=2 or —2 Ans. | [12th & 13t 11-02-2007]

Q4 Givenz=xi+yj+2k,b=i-j+k.c=1+2}:@ b) =n2a-¢ =4 then
(A)[abc]’=|a (B)[abc]=|3| (O)fabc]=0 (D*)[a b <] = |a)?
X-y+2=0 and}

int: =0:y=2 a=2i+2k & |a|?=8
[Hin X+2y=4 = X Y N a=2j+2k 3]
o2 2
[abcl=|1 -1 1/=8=32 = (D)]
1 2 0 g

~
1

Q.5  The set of values of m for which the vectors i+ j+ mk, i+j+@m+Dk &( —j+ mlA<) are

non-coplanar :

(A*)R (B)R—-{1} (O)R-{-2} D) ¢
1 1 m
[Hint: Thevalueof|{Il 1 m+1 =1 .. noncoplanar V meR ]
1 -1 m

MC Sir Dpp's on Vector & 3D [15]



Q.6 Leta,b,cbedistinct non-negative numbers. If the vectorsai + a j + ck ,i+k &ci+cj+bk lieina
plane, thencis:
(A)theAM.ofa&b (B*)the G M.ofa&b
(C)the H.M.ofa &b (D) equal to zero.
[Sol.  Vectors in the same plane, hence
a a ¢
1 0 1=
c c b 0
—1(ab-c?)—1(ac—ac)=0
c?=ab]
Q.7 Leta=a i+a,j+ask;b=bi+b,j+bk;c=ci+c,]+c,k bethree non-zero vectors such
n a; by ¢ 2
that ¢ is aunit vector perpendicularto both a & b . If the angle betweena & b isz thenfa, b, ¢y =
az by 3
(A)0 B)1
1 3
(€5 (@ +a+a?) (b +b2+b?) (D) (a7 +a?+a?) (b°+by2+b?%) (¢ +e)’ +¢5?)
-~ 2 1
[Hint: (@xb-¢)’=|a|* |bP|¢[*sin’ Ocos® ¢ =(af +a§+a§)(bf+b§+b§)Z = (O)]
Q.8  Forthree vectors u, v, wwhich of the following expressions is not equal to any of the remaining three?
(A)u.(vxw) B)(v xw).u CHv.(uxw) D)(uxv).w
[JEE'98,2 ]
Q.9  The vector¢ is perpendicular to the vectors a = (2, —3, 1), b = (1, — 2, 3) and satisfies the
condition € . (? +2]- 712) =10. Then the vector ¢ =
(A*) (79 53 1) (B) (_73_59 _1) (C) (15 15_1) ([))none
[Hint Let ¢ =2(3 x b). Hence & (& x b).(i +2i=7K) =10
2 =3 1 -
A1 =2 3](=10= a=-1 = &==(axb)
1 2 =7
a=2i-3j+k and b=1-2j+3k
i j k o A
2 =3 1/=(9+2)i-(5)j+(-4+3)k =  (-7.-5.-1) Ans.]
1 -2 3
Q10 Leta=i+j.,b=j+k & ¢=aa+pb.Ifthevectors, i —2j+k,3i+2j—k & ¢ are coplanar
then = is:
p
(A)1 (B)2 ©)3 (D*)-3
MC Sir Dpp's on Vector & 3D [16]



[Sol.

o)

[Hint :

Q.12

[Hint :

V =i- 2]+k
V2=3i+2j—k
V,=¢=ad+pb=a(i+))+B(j +k) = ai+(@+p)j+pk=¢
since \71, \72,\73 are coplanar

-2 1

1
now 3 2 -1

=0, using C, — C, - (C, + C;), we get
o o+p P

1 -4 1 o
30 -1/=0,hence4(3p+a)=0 = 3B+a=0 = T =-3 Ans]
a 0 P p
A rigid body rotates about an axis through the origin with an angular velocity 3 radians/sec.

) (I)

If & points in the direction of i + j + k then the equation to the locus of the points having tangential

speed 20 m/sec. is :
(A)xX>+y*+722-xy—-yz—zx-1=0
B)x>+y?+722-2xy-2yz—-2zx—-1=0
CHX*+y?*+722—xy—-yz—2zx—-2=0
D)x>+y*+722-2xy-2yz-2zx-2=0

A

__iedek
B0 e

Nowv =0 xT1 =10 (? + i+ f() x (x? +yj+ le) where 7 is the position vector of the point whose

=|o3 n= 0(1+J+k)

locus is to be determined.

Hence ¥ =10 ((z-y)i—(z-x)j+(y—x)k)

vl = 10\/(x—y)2 +(y-2)" +(z-x)* hence 2(x2+y?+ 722 —xy—-yz—2zx)=4
= x2+y?+7>—zy—yz—zx—-2=0 whichis the equation of a cylinder]

A rigid body rotates with constant angular velocity ® about the line whose vector equation is,

k( +2]+ 2k) The speed of the particle at the instant it passes through the point with p.v.

2i+3j+5k is:

(A¥) o2 (B) 20 (©) o/+2 (D) none
ﬁ_i+2j+2f<‘_,_9¢ AT
R R (l+2j+2k)
i j ok
7 =6 x?z% 12 2 %(4I—J—k)
2 35
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Q.13

[Sol.

Q.14

[Hint :

Given 3 vectors
\71=a§+bj+cf<; \72=bi+cj+a12; \73=Ci+aj+bf<
In which one of the following conditions \71 , \72 and \73 are linearly independent?

(A)a+b+c=0 and a>+b>+c>#ab+bc+ca
(B)a+b+c=0 and a>+b’>+c2=ab+bc+ca
(C)a+b+c#0anda’?+b>+c>=ab+bc+ca
(D*)a+b+c#0anda’>+b>+c>#ab+bc+ca

onlyin (D) [V, V, V,]=0]

~ A —

Ifa=i+j+k&b=1-2j+k, thenthe vector ¢ suchthat 4.¢ =2 & dax¢ =1 is

o)
II

(A)%( djesk) B9 [ie2jesk) © 5 [e2)-sk) (D)%(3f+2j+f<)
.

ax(@xc) = (d.¢)a — (a.a)¢ =24 -3¢
i

But axb = |1 1
1

Hence 36=25—(3?—31§) - (2?+2j+2|2)_(3?—312) = _i+2j+5k

- EZ%(_€+23+512) > (B

One or more than one is/are correct:

Q.15

[Sol.

Ifa, b, ¢ bethree non zero vectors satisfying the condition @ x b =¢ & b x ¢ = a then which of the
following always hold(s) good?

(A*) 4, b, ¢ areorthogonal in pairs (B) [556] =‘B‘

(C*)[aBe] = ¢/ (D)‘b‘ <]

Clearly a.¢ =0 and b.¢ =0 Alsoa.b=0 = A

axb=¢

dotwith b = b-¢=0; lly  bxc=a

dotwithp = a-b=0 ; dotwithé = a-¢=0

=  d'b=bc=¢cda=0

Again |§|‘b‘:|6| = |il—|=g = |5|—|c| &‘b‘ =
bf [¢] = |a|| ~ [el [al

= axb.¢=|a| [b] [¢] =|af = ¢f

(children will assume 3 = 1 b= J and & = k butin this case all the four will be correct which will be
wrong) | [12th, 09-11-2008]



MC SIR

CLASS : XII (ABCD) SPECIAL DPP ON VECTOR DPP. NO.- 7

Q.1  The altitude of a parallelopiped whose three coterminous edges are the vectors, A =i +j+|2 ;
B=2i+4j—k & C=i+j+3k with A andB asthe sides ofthe base of the parallelopiped, is
(A) 2/ J19 (B) 4/ J19 (C*) 2438 /19 (D) none

[Hint: h=% & |AxB| = [z (ib) 1

Q.2  Consider AABC with A= @);B=(b) &C=().If b.@+c) =b.b+a.c:

b-a|=3;

>

— - -
‘ c-b ‘ = 4 then the angle between the medians AM & BD is

* a1 ol
(A)n—cos'[sm] B) = COSI[B\EJ
[ N
(C) cos l(ﬁj (D) cos '(13 \Ej
[Hint : b.da +b.¢ =b.b+4a.c y
b.(a-b)—-¢.(a-b)=0 A
SRR B N
or (b—c).(a—b) = . "

= BC & AB are perpendicular (origin) 4 Ca t
Now find angle between AM & BM ]

Q.3 IfA(—4.,0,3);B(14,2,-5) then which one of the following points lie on the bisector of the angle

between O—A and OB ('O'is the origin of reference)
(A2, 1,-1) B) (2, 11,5) (©) (10, 2,-2) (D*)(1,1,2)

Hint: OA=—4i+3k : OB = 14i+2]-5k
—4i+3k o 14i+2j-5k
50 15

a

T %[—12i+9j+14§+2j—512]
f:%[2§+2j+412]

T

2 2 Ar . . 15
s i+]+2k = answer is (D) with A = ey ]

MC Sir Dpp's on Vector & 3D [19]



Q.4  Position vectors of the four angular points of a tetrahedron ABCD are A(3,—2, 1); B(3, 1, 5); C(4, 0, 3)
and D(1, 0, 0). Acute angle between the plane faces ADC and ABC is

(A*)tan"! (5/2) (B) cos™'(2/5) (C) cosec™!(5/2) (D) cot ' (3/2)
[Sol.  V, =0i+3j+4k [12t & 13t 11-3-2007]

D(1,0,0)

V, =i+2j+2k

V,=-2i+2j-k 7,

ik
fi,=V,xV,=|0 3 4 A > 3C(4,0.3)
1 2 2 (3,-2,1) v,
\ \ . Vi
fi, = (-2)i - (0—4)j+(0-3)k B(3,1,5)

fi, = -2i+4j-3k

n =V, xV, =

k
, 2

— o>
DO DD —o>

= -1

fi, = (-2—4)i-(-1+4)j+2+4)k
fi, =—6i-3j+6k = ~3(2} +j-2k)

n,-n, —4+44+6 2

cosO= 15 115,] T 4293 29

5 5
= — = _1 -
hence tan© > = 0 =tan ( 2) ]

Q.5  The volume of the tetrahedron formed by the coterminus edges a, B, ¢ 1s 3. Then the volume of the
parallelepiped formed by the coterminus edgesa + b, b+¢, ¢ +a is
(A)6 (B)18 (C*) 36 (D)9
[Sol. %[EBE] =3 = [abc]=18
volume of the required parallelepiped=[a+b b+c c+a] = {(@a+b)x(b+¢)}'(c+a)
=2[abc] =36 ]

Q.6  Givenunit vectorsm , n & p such that angle between m & n = angle between p and (rﬁ X ﬁ) = n/ 6

then [1i p m] =
(A*¥) 3 /4 (B)3/4 O 1/4 (D) none
A T oos® LB B
[Hint: [npm]—31n6005(|)—sm6.cos6 =35 "4 ]
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Q7 a

a X (3 X ¢)+b =0, then the acute angle between 3 &¢ is

(A*) /6 (B) /4 (C) n/3 (D) 5m/12
[Hint: ax(ax¢)+b=0;[a|=|b]=1:[¢|=2

or  (axc)-0=1=|a[|c] =(a.¢) =1

3
= 4-2cos’0=1 =cos?0= 0=m/6]

n 5
[Alternative:  (3.¢)a—(a.d)c=—b

(ha—c)’ =1 or 32a>+¢>—22a.c =1 (where L =1a-C)

= A+4-222=1 or 22 =3
a2 ¢%cos’0=3
cos20 =3/4
0=mn/6 ]

Q8 Ifd=i+j+k,b=4i +3j+4k and ¢=1i +aj+Pk are linearly dependent vectors & |6|:\/§,then
A a=1,p=-1 @B®a=1,p==1 () a=<1,p==1 D¥Ha==1,p=1

[JEE'98,2]
I 1 1
[Hint o2+ p2+1=3 = o2+p=2 and |F 3 g=0]
Q.9  Avectorofmagnitude 5 /5 coplanar with vectors f+2j & j+2f< and the perpendicular vector 2i+j+2f< is
(A)+5 (5 +6}-8k) B)+ |5 (si+6j-8k)
(© =55 (51+6)-8k) (D*)  (si+6j-8k)
. . - . . _(@xb)xc
[Hint: Unit vector coplanar with a & b and perpendicular to vector ¢ is + T =
| (axb)xc |

Paragraph for questions nos. 10 to 12
Consider three vectors p=i+ j+k, g=2i+4j—k and ¥ =i+ j+ 3k andlet § be aunit vector, then

Q.10 s P- q and T are

(A) linearly dependent
(B) can form the sides of a possible triangle

(C*) such that the vectors (g — 1) is orthogonal to p
(D) such that each one of these can be expressed as a linear combination of the other two
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Hint: (+3j-4K) - G454k =1+3-4=0 = (O [12th, 23-9-2007]

(G-1)p
1 1 1
since [pqr]=1{2 4 -1|=(12+1)-1(6+1)+12-4)=13-7-2=4 = A, B, D are wrong]
1 1 3

Q.11 s If (PxG) X T = up+vq+ wr, then (u+v+w)equals to
(A)8 (B%)2 (©)-2 (D)4
[Hint: (pxq) x 1t = (p-F)q — (G-F)p [12th, 23-9-2007]
= u=—-(q1)=—2+4-3)=-3
v=pT=1+1+3=5 & w=0.
Hence u=-3, v=5, w=0 = utv+w=2 Ans. |
Q.12 the magnitude of the vector (p-S)(GxT) + (G-S)(Txp) + (T-S)(Pxq) is

° T Tvectors

(A*)4 (B)8 (C) 18 (D)2
[Sol. .. p, qand f arenon-coplanar therefore Gx 7, T xpand px q are also non-coplanar
Hence, § = [(GxT) + w(Txp) + n(pxq) [12th, 23-9-2007]
) 5-q ST
=== n

[pdfl> " [pqr] ~ [par]
Hence, S[pqt] = -P)GxT) + G-DExP) + G-H(Px)
|G PAxD)+E PEXP)+E HExD)| = [S[pGTl| = [FGT] (as |3 =1)
1 1 1
2 4 -1
1 1 3

—(12+1)=1(6+ 1)+ 1(2-4)=13-7 -2 =4 Ans.]

One or more than one is/are correct:

Q.13 Given the following information about the non zero vectors A, B and C

|

@) (AxB)xA=0 @ BB=4
(i) A-B=-6 v B-C=6
Which one of the following holds good?
(A*) AxB=0 (B*) A-BxC)=0 (C) A-A=8 (D*) A-C=-9
[Sol. Given |A||B|cos6=-6; |B|=2 (given) [12th 15-10-2006]
B-C=|B||C|cos¢p=6
and  (AxB)xA =0
(A-A)B-(B-A)A =0
(A-A)B=-6A ... 1)
A and B are collinear and O between A and B is® = AxB =0 = Ais correct

= A(BxC) = (AxB)C =0 = B is correct



also A-B=-6 and |B|=2
|A||Bl|cost=—6

C is not correct

>
>
Il
Ne)
U

|Al-(2) =6 = |A|=3 =
again  A-C =?

dotwith C the equation (1)

9(B-C)=-6A-C

9)(6) =—6(A-C) = A-C=-9 = (D) is correct ]

—

Q.14 Leta, b, ¢ are non zero vectors and | =ax (BxE) and \72 = (ﬁxB)x c.If \71 = \72 then which

of'the following hold(s) good?

(A) 3 and b are orthogonal (B*) a and ¢ are collinear
(C) b and ¢ are orthogonal (D*) b=A(ax¢) when Aisascalar.
[Sol. \71 = \72 [12th, 28-09-2008]
ax(bx¢) = (@xb)x&
(@-S)b—(a-b)é=(@-¢)b—(b-c)a
@-b)c =(b-c)d
= either ¢ and & are collinear or b is perpendiculartoboth @ and ¢ = b=A(@xc) = B, D]
Q.15 If A, B, C and D are four non zero vectors in the same plane no two of which are collinear then which
of'the following hold(s) good?
(A) (AxB)-(CxD)=0 (B*) (AxC)-(BxD)#0
(C*) (AxB)x(CxD)=0 (D) (AxC)x(BxD) = 0
[Hint: Obviously (B) and (C)] [12th, 28-09-2008]
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Q1 B Q2 A Q3 D Q4 A Q5 B
Q6 B Q7 D Q8 B Q9 D Q.10 A
Q11 A Q12 C
DPP-2
Q1 B Q2 D Q3 C Q4 A Q5 D
B Q7 C Q8 D Q9 C Q.10 A
DPP-3
Q1 D Q2 B Q3 D Q4 A Q5 D
Q6 B Q7 C Q8 B Q9 B Q.10 D
Q11 A Q12 A
DPP-4
Q1 A Q2 B Q3 C Q4 A Q5 A
Q6 B Q7 A Q8 C Q9 B Q.10 C
Q11 D Q.12 A
DPP-5
Q1 B Q2 C Q3 B Q4 C Q5 B
Q6 D Q7 D Q8 C Q9 B Q.10 C
Q11 A
DPP-6
Q1 D Q2 B Q3 A Q4 D Q5 A
Q6 B Q7 C Q8 C Q9 A Q.10 D
Q11 C Q12 A Q.13 D Q.14 B Q.15 A,
DPP-7
Q1 C Q2 A Q3 D Q4 A Q5 C
Q6 A Q7 A Q8 D Q9 D Q.10 C
Q.11 B Q12 A Q.13 A.,B,D Q.14 B,D Q.15 B,
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