A(l,-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 A is :

(A) V10/4 (B) 310 /4 ©) 10 (D) none

Let p is the p.v. of the orthocentre & g is the p.v. of the centroid of the triangle ABC where

circumcentre is the origin. Ifp = K g , then K =
(A)3 (B) 2 (C) 1/3

A vector 4 has components 2p & 1 with respect to a rectangular cartesian system. The system is
rotated through a certain angle about the origin in the counterclockwise sense. If with respect to the

(D) 2/3

new system,a has components p+ 1 & 1 then,
(A)p=0 B)p=lorp=-1/3 (C)p=-lorp=1/3 D)p=lorp=-1
The number of vectors of unit length perpendicular to vectors a2 = (1, 1,0) & b (0, I, 1) is:

(A) 1 (B) 2 (©)3 (D)
Four points 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) a parallelogram which is neither a rectangle nor a thom
(B) rhombus S B G S-‘&C U DY

(C) an isosceles trapezium
(D) a cyclic quadrilateral.
Let a, B & y be distinct real numbers. The points whose position vector's are ai + Bj + ylA(;

- A P o A 2 ! &‘ﬂ ]
Bi+yj+akand yi+aj+Bk CD?
i 14 ) (B) form an equilateral triangle

(A) are collinear
(C) form a scalene triangle (D) form a right angled triangle

If the vectors 5=3€+3’—21€ ,b==i+3j+4k & ¢= 4i-2j -6k constitute the sides of a A ABC,

then the length of the median bisecting the vector ¢ is 4 «

A b - ®B) Jid ©) V74 T D) s

- Let A(0,-1, 1), B(O 0, 1),C(1, 0, 1) are the vertices of a AABC If R and r denotes thc cnrcumradlus

ey = @ ,a,r,)* r‘n‘:'vl '(\._,-”- . A
and inradius of AABC, then E has value equal to . ——
3n 3n (C) : T 5 Yis
e e ah
(A) tan g (B) cot 8 h (D) cot — ]2

a,b,¢ are three non-zero vectors, no two of which are collinear and the vector 3 +b is collinear

with ¢, b+ ¢ is collinear with @, then a+b+¢ is equal to -

(A) a (B) b ©) ¢ (D) none of these



10. If the three poi '

points with position v (4 e
[B e ot a4 b i p vectors (1, a, b) ; (a, 2, b) and (a, b 3) are collinear in space, then
N (B) 4 €)5 (D) none

11. Consider the following 3 lines in space

L, :f=3i-j+2k+AQi+4j-k)
s g =i +j—312+p(4f+2j+412)
Ly: F=31+2j-2k+t(20+]+2Kk)
Then which one of the following pair(s) are in the same plane.

(A) only L L, (B) only L,L, (C) only L,;L,
12. The acute angle between the medians drawn from the acute angles of a

triangle is:
(A) cos™ (2/3) (B) cos™' (3/4) (C) cos™' (4/5) (D) none

13, The vectors 3i —2j+K i 3j+5k &2i+j-4k formt

(D) L,L, and L,L;
n isosceles right angled

he sides of a triangle. Then triangle is

/
(A) an acute angled triangle (B) an obluse angled triangle
(C) an equilateral triangle (D) a right angled triangle
q are pairs of mutually perpendicular vectors

14. If the vectors 3p+Q; 5p—3q and 2p+q:4P-2q
then sin(p a) is

(A)+/55/4 (B) /55/8 (C) 3/16 D) +247/16

15. Consider the points A, B and C with position vectors (— i3]+ 5}‘(), (f+23+3f<) and 7i—k
respectively.

Statement-1: The vector sum, AB+BC MK =0

because
Statement-2: A, Band C form the vertices of a trian gle.
7 is true and statement-2 is correct explanation for statement- I,

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

statement-1.
©) Statement-1 is true, statement-2 is false.

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

The set of values of ¢ for which the anglc between the vectors cxi — 6] + 3k & xi — 2]+ 2cx k is

16.
acute for every X € R is

e ()0, 451 (C) (1119, 4/3) (D) [0, 4/3)
’ = J+3k-If f is a unit vector such o e
then |w-A| is equal to ch thati-i=0 and v-n=0,

(A) 1 (B) 2 (€)3 D)0



18.

19.

20.

23.

If the vector 6i - 3j -6k is decomposed into vectors parallel and perpendicular to the vector
i+ ] + k then the vectors are :
(A)—(?+3+f<)&7f—2j—5f< (B)—2(f+§+l?) & 8i-j-4k
©+2(i+i+k) & 47-57- sk (D) none

Let T=d+Al and T=b+pum be two lines in space where a=5i+j+2k, b=—1+7j+8k,
[ =—4i+j-k and f =2 —5j— 7Kk then the p.v. of a point which lies on both of these lines, is
(A) i+2j+k (B) 2i+j+k

(C) i+j+2k (D) non existent as the lines are skew
Let A(1, 2, 3), B(0, 0, 1), C(-1, 1, 1) are the vertices of a AABC.

(i)  The equation of internal angle bisector through A to side BC is. -

(A) T=1+2j+3k+p(3i+2j+3k) (B) T = +2]j+3k +u(3i +4]j+3k)

(©) t=i+2j+3k+p@Gi+3j+2Kk) (D) T =i+2]j+3k +p3i+3j+4k)
(if) The equation of median through C to side AB is

(A) F=—i+j+k+p(3i-2Kk) (B) F=—i+j+k+p(3i+2k)
(C) F=-i+j+k+p(=3i+2k) - D) T=-i+j+k+p3i+2))
(iii)) The area (AABC) is equal to
9 J17 17 7
(A) > (B) > ©) 2 (D) >

If i+b+c =0, [4] =3,1B] =5, |¢ =7, then the angle between & & b is :

> o)y

(A) /6 (B) 2m/3 - (© 5n/3 o) /30
A line passes through the point A (? + 23 o 3lA<) and is parallel to the vector V(f + ] % f() _The shortest

distance from the origin, of the line is -

A) V2 B) V4 © 5 ®) V6

Let i.b, ¢ be vectors of length 3, 4, 5 respectively. Let @ be perpendicularto b+ ¢,b toc +3 &
Eto£+B.Then‘5+B+Elis: :

(A) 245 (B) 22 (©) 1045 D) 5+2

The set of values of x for which the angle between the vectors 3 = x | — 3j—k and b=2xi+x i

~

k

acute and the angle between the vector b and the axis of ordinates is obt_Usc; is
(A)l<x<2 B)x>2 C)x<1 : (D)x<0
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25. TIfavector 4 of magnitude 50 is collinear with vector b =61 - 8 — —2~k and makes an acute angle

with positive z-axis then :
(A) @ =4b (B) & = —4b (C) b=4a (D) none

26. A, B, C & D are four points in a plane with pv's a,b,¢ & d respectively such that
@-d)(5—¢)=(5—d)(c—a) = 0. Then for the triangle ABC, D is its

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

(A) incentre
ﬁ+5’ <|.Thena e

27. dand b are unit vectors inclined to each other at an angle o, o € (0, 7) and !

2 2 n 3n
(A) (g :375) (B) (:3& T‘J (©) [0, g) (D) (Z’ —4~J
. Image of the point P with position vector 77 = 3 + 2k in the line whose vector equation is,
T'=914-5]45ks AG+ Sj +5k) has the position vector
A)(-9.52) _BYO,5,-2) ©) (9, -5.-2)
/y/ Ietd, f; ¢ are three unit vectors such that i + b + ¢ is also a unit vector. If pairwise angles between
a ,'B ¢ are 0, 0, and 0, respectively then cos 0, + cos 0, + cos 6, equals

(A)3 (B)-3 ©) 1 D)1

30. A tangent is drawn to the curve y = = at a point A (x, . y,) , where x; = 2. The }‘tangent. ?gts the

(D) none

- — X > ¢ -
x-axis at point B. Then the scalar product of the vectors AB & OB 18 F

(A)3 (B)-3 €6 D) -6

31. Cosine of an angle ﬁetwccn the vectors (§+E) and (a'-fE) if |a|=2,|b|=1and a’b =60°is
A) 3/7 (B) 9/21 ©) 3/47 (D) none

32. An arc AC of a circle subtends a right angle at the centre O. The point B divides ;he arc in the ratio
lig2.dF O_;Azﬁ & o—f3_—_ b . then ‘the vector O_,C interms of a&b,is © \?T\: |
(A) J33-2b (B) - +/3d+2b (€) 2a-+3b D)~ 2a+3b |

33. Given three vectors 4 ,b &¢ each two of which are non collinear. Further if ('zi + B) is collinear
with E,(5+6) is collinear withg & |3 | = 16/ = | ¢ | = V2. Then the value of 3.b +b.¢ +
(f“t.)aisz3 (B)is -3 (C)is0 (D) cannot be evaluated

/}/ The vector equations of two lines L, and L, are respectively
' F=17i-9]4 9k +A(3i+j+5k) and T=15i-8j~k+u(4i+3])
I L, and L, are skew lines
-~ _/H (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,

/@ cos™! (3/ V35 ) is the acute angle between L, and L,

then , which of the fb]lowing is true?
(A) M and IV (B) 1 and IV (C) IV only (D) 1T and IV




35.

36.

38.

39.

40.

41.

42,

For two particular vectors A and B it is known that 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.

For some non zero vector V. if the sum of Y/ and the vector obtained from v by rotating it by an

angle 2a equals to the vector obtained from V7 by rotating it by o then the value of «, is
2 2n
(A) 2nm + g (B) nmt + g (©) 2nn + 7“ (D) nm % <%

where n is an integer.

Let U,V,W be such that |G| =1, [V|=2, |W|=3. If the projection of ¥ along i is equal to that of W
along U and vectors v, w are perpendicular to each other then Iﬁj—\"/+ W equals

(A) 2 ®B) 7 ©) Jia (D) 14

If 2 and b are non zero, non collinear, and the linear combination

(2x —y)d +4b = 53 + (x —2y)b holds for real x and y then x + y has the value egual to
(A)-3 (B) 1 (©) 17 (D) 3
Given an equilateral triangle ABC with side Jength equal to 'a". Let M and N be two points respectively -

iy

. AB - -
on the side AB and ACsuchthat AN =KAC and AM = = If BN and CM are orthogonal

then the value of K is equal to
| il 081 !
(4) 3 B) 5 (6 Fluoipe ®) 5

If p & s are not perpendicular to each other andrxp = qxp &r.s =0, thenr

Y -

% v (B) §+(%~§) p (&) c]-(q—'i) p>  (D)q+pp forall scalars p

If i and v are two vectors such that |i|=3; |V|=2 and |1 x V|= 6 then the correct statement is

(A) Tr7€0,90°)  (B) 17 (0%, 1809 (C) TA =90° (D) (@x¥)xii=6

Given a paraliclogram OACB. The lengths of the vectors O—’A r 6}3 & A}s are a, b & c respectively.

The scalar product of the vectors OC & OB is :

a0 e 3a%+ b~ c? 3a% - b2+ ¢? a?+3b*- ¢
@1 =2 @ ©=—"= o=

2 : 2




50.

43.

Vectors d & b make an angle 0 = 27” f Jd] = 1,]b) =2 then [(a +3b) x (33 - B)}2
(A) 225 (B) 250

(C) 275 (D) 300

44. If the vector product of a constant vector OA with a variable vector QB in a fixed plane OAB be
a constant vector, then locus of B is :
(A) a straight line perpendicular to OA (B) a circle with centre O radius equal to ’O_;\’
(C) a straight line parallel to ojt\ (D) none of these
45. For non-zero vectors a, b, ¢, '5 X B.El =[] |b‘ lc| holds if and only if ;
(A) a.b =0, b.c =0 B) ¢.d =0,4.b=0
(C)4.¢ =0, b.¢ =0 (D) 4.b=b.¢ =¢.a=0

46.

47.

The vectorsa =1 +2]+3k b =2i —J+k & ¢ =3i +J+4k are so 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 a right angled triangle

Given the vectors
i=2i-j-k
v=i—j+2k
w=i-k

If the volume of the parallelopiped having — cii, Vv and cw as concurrent edges, is 8 then 'c’ can
be equal to

(A)x2 (B) 4 (C)8 (D) can not be determined

Given a=xi+yj+2k, b=i—-j+k, =1+2j;@ b) =m/2,a-T=4 then
(A)[abcl’=|al (B)[@bcl=|a (C)abe] = (D)[a b c] = |a|?
Let5=a]§+azj+a3k b=b, i +b21+b k c—cf J+c3k be three non-zero vectors such

thaté is a unit vector perpendicular to both a & b. If the angle betweena & b is E, then

[. l G111 1 & _
al bl c] 2 | s 14 ) H.‘
a) b2 Cy| = - -
b i ( 0 (4 {
a by €3 '
(A) O
(B) 1

1
(©) 2 (a’+ a,? +a,%) (b2+b,%+ b,%)

3
(D) Z(a]2 +a,2+a,2) (b2 +b,2+b%) (c > +c2+¢,2)

For three vectors U, v, w which of the following expressions is not equal to any of the remaining

three?

(A) T.(V x W) B)(V x W).u

C) v.(uxw) M) (U x v).w




<

52.

53.

S5,

56.

~

Leti=i+j,b=]+k & ¢=ad+pb.If the vectors, | - 2] + k , 31 + 2] — k & ¢ are coplanar
08

then — is
B

24 (B) 2 (C)3 (D)-3 o
A rigid body rotates with constant angular velocity @ about the line whose vector equation 1s, .

‘f:k(i + 2} ~ Zﬁ). The speed of the particle at the instant it passes through the point with
p.Vv. 2§+33+512 152
(A) 02 (B) 20 ©) o/v2 (D) none

—

Given 3 vectors \7|=af+b3+cf<; \72=bi+cj+a12; V, =ci+aj+bk

In which one of the following conditions \7], \72 and \73 are linearly independent?
(A)a+b+c=0 and a®>+b?>+c?#ab+bc+ca | a

B)a+b+c=0 and a2+ b%2+c2=ab+bc+ca f
(C)a+b+c#0anda?+b?+c2=ab+bc+ca
(D)a+b+c#0anda®+b%+c2zab+bc+ca

Given unit vectors i, fi & p such that angle between f & i = angle betweenp and (mxii)=mn/6,

[ 4 ‘ ‘l]

then [fi p m] =
(A) \3/4 (B) 3/4 (C) 1/4 (D) none
Let AB=3i—j, AC=2i+3] and DE =4i-2]. The area of the shaded
region in the adjacent figure, is-

(A)5 (B) 6

€7 (D) 8
The altitude of a parallelopiped whose three coterminous edges are the vectors, A ={'+j+f( :

B=2i+4j-k & C=i+ j+3k with A andB as the sides of the base of the parallelopiped, is

(A) 2/19 : (B) 4/419 (©) 2438 o . (D) none

Consider A ABC with A= (@); B=(b) &C=(©.If b.@+¢c) = b.b+a.c; |b-1| =3;

- 3
,E - Bl = 4 then the angle between the medians AM & BD is

(A) T — cos™! (Sx}ﬁj (B) ® — cos™! (E_IJ—S;)

1 £ e
(©€) cos“(s—ﬁ?) (D)‘ cos '(13 \/E}




