EXERCISE-5

Part : (A) Only one correct option

. The locus of a point P which moves such that PA®> — PB2 = 2k* where A and B are (3, 4, 5) and
—1,3—7) respectively is

A8x+2y+24z—9+2k2=0 B)8x +2y +24z-2k?*=0

C)8x+2y+24z+9+2k?=0 D) none of these

The position vectors of three points A, B, C arei + 2} +3k-2i+ 3] +k &3i+ 3 +2k. A unit vector
perpendicular to the plane of the triangle ABC is:

(A)( \/gj(l+_]+k) (B)(%}(t—j+f<) (C)(%}(f+j—f<) (D) none

The square of the perpendlcular distance of a point P (p, g, r) from a line through A(a, b, c) and whose §
d|rect|on cosme are /,

nis
n—r—c)m2 B) Z{(g+b)n—(r+c)m}?
q| n+ (r—c) m}? D noneofthese

vana e plane passes through a fixed point (1, 2, 3). The locus of the foot of the perpendicular drawn
from orlgln to this plane is:
}A§x2+y +22-x-2y-3z=0 B +2¥+322—x—2y 32_
C)x2+4y?+ 922 +x+2y +3=0 D +22+Xx+2y+3z2=0
The e%uanon of the plane which bisects the angle between the planes 3x — 6y + 2z + 5 = 0 and
4x — 12y + 3z — 3 = 0 which contains the origin is
(A)33x—13y+322+45 0 (Byx-3y+z-5=0(C)33x+13y+32z2+45=0_ (D)None
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6. The distance of the F;:]>0|nt of intersection of the line x — 3 = (1/2) (y—4) = (1/2) (z-5) and the plane
X+y+z=17fromt epomt (8,4, 5)
A)2 (B) 3 (C)1/3 (D)1/2
7. helinesx=ay+b,z=cy+dandx =a’y + b’, z = c’'y + d’ will be mutually perpendicular provided
}A; (a+a)(b+b) (c +C’) Blaa’+cc’+1=0
Claa’+bb +cc’+1=0 D)(@a+a)(b+b)(c+c)+1=0

A straight line T.= a + Ab meets the plane T . n = pin the point P whose position-vector.is

(A) @ + [%’2)5 (B) @ + [p%zn)ﬁ (C) 5-[%22}5 (D) @ —[—p%a ) b

©

=1 -2 -3 -1 -2 -3
Equation of the angle bisector of the angle between the lines X1 = y1 = 21 & X1 = y1 3 2_1 is
x=1 y- x-1 y-2 2=3
(A)2_22_3_ BT =2 "3
-2 z-
C)x—1=0; —/— T ) (D) None of these
10. The distance of the point, (—1, —5, —10) from the point of intersection of the line, x—2 = y:l = Z1_22
and the plane, x —y + z = 5, is:
(A)10 (C)12 (D)13
11. If a plane cuts off intercepts OA = a, OB = b, OC = c from the coordinate axes, then the area of the
triangle ABC =
1 1 1 1 5 5 5
(A5 Vb +c%a>+a%>  (B) (be+ca+ab) (C) 5 abe (D) \/(b—c) +(c—a)’ +(a—b)
12. The angle between the lines whose direction cosines satisfy the equations / + m + n = 0 and
2 =m2+ n2is
T T T T
() 5 (B) 5 © 3 (D) 4
13. Ifa,, b, c,anda,, b,, c, are the direction ratios of two lines and 6 is the angle between the lines then
tan'e i equal to’
E(bsc, —b,cy)? E(bsc, —b,cy)? Z(bsc, +bycy)?
A ab; +ayb, +cqc, a,a, +bb, +cqcy a,a, +bsb, +cicy (D) none of these
14. A point moves so that the sum of the squares of its distances from the six faces of a cube given by

x=x1,y=2%1,z==%1is 10 units. The locus of the point is

(A) x2 + y2+22—1 (B) x*2+y?+22=2 C)x+y+z=1 D)x+y+z=2

In the adjacent figure ‘P’ is any arbitrary interior point of the triangle ABC such that the linesAA,, BB, and
PA, PB; PC,

CC, are concurrent at P. Value of AA, + BB, + cc, is always equal to .

—t
o
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A1 (B)2 (C)3 (D) None of these
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The plane ax + by + ¢z = d, meets the coordinate axes at the points A, B and C respectively. Area of triangle
ABC is equal to

d®va? +b? +c? d®va? +b? +c? d®va? +b? +c?

| abe | 2| abc | 4| abc |

(A) (D) None of these
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1 1 1

A) - = B) 0 - D) —
(A) 2 (B) \/g ®) V2
The coplanar points A,B,C,D are (2-x,2, 2),(2,2 y,2)0 (2,2,2-2z)and (1,1 ,1)
respectively . Then :

111 1 1 1

(A) —+—=+— =1 B) x+y+z=1 (€) + + = 1(D) none of these
X 'y oz l=x 1-y 1-=z

)
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The length of projection, of the line segment joining the points (1, —1, 0) and (-1, 0, 1), to the plane
2x +y + 6z =1, is equal to

=S e o 137 o 15
M) V61 ®) V61 ©) V61 ANy

Two systems of rectangular axes have the same origin. If a plane cuts them at distances a, b, ¢ and

a,, b, ¢, from the origin, then

PR AU R IO IO HSSL I T E IO o S
()az b2 02=a12 b12 C12 ()az b2 02=a12 b12 C12 =
(C) @+ b2+ c2= af +bf +cf (D) @ —b? + ¢? = a2 —b? +c? =
The angsle between the plane 2x —y + z = 6 and a plane perpendlcular to the planes x +y + 2z = 7 and %
X—y= s
T T T T o
(A) 5 B) 3 © 5 (D) 5 _
The non zero value of ‘a’ for which the lines2x -y +3z+4=0=ax+y—-z + 2 and o
Xx—38y+z=0=Xx+2y +2z+ 1areco-planaris : 0
(A)-2 (B) 4 (C) 6 (D)0 o'}
The equation of the plane through the point (-1, 2, 0) and parallel to the lines g
X y+1 z=-2 x=1  2y+1 z+1 R
- = = and = = is - boe)
-1 1 2 -1 o
§A§x+2y+32 1=0 B) x—-2y+3z+5=0 o
C) x+y—-38z+1-= D) x+y+3z-1=0
The equation of the plane bisecting the acute angle between the planes 2x + y + 2z = 9 ando>
3x—4y + 122 +13=01is : Ny
(A) 11x +33y —34z-172=0 (B) 11x + 383y —34z-182=0 N~
(C)41x -7y +86z—-52=0 (D) 41x -7y + 86z —-62=0 o

d
7
=
o)
9

The base of the pyramid AOBC is an equilateraltriangle OBA with each side equal to 4 \/_

origin of reference, AO is perpendicular to the plane of AOBC and IAOl 2.4 Then the cosine of them

angle between the skew straight lines one passing through A and the mid point of OB and the other®
passingthrough-O and the mid point of BC is :

— - o Py d A N A
Let the centre of the parallelopiped formed by PA =1 +2j+2k;PB=4i -3j+k;

PC 31 +5J—k is-given by the position vector (7, 6, 2). Then the position vector of the point P is:
(A) (3,4, 1) (B) (6,8,2) (C)(1,3,4) (D) (2, 6,8)

\

— —
Taken on side AC of a triangle ABC, a point M such thatAM =

I
>
@
>
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=
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side CB such thatBN CB then, for the point of intersection XofAB &MN which of the following=
holds good?

- 1 - - 1 - - 3 - - -
(A)XB =3 AB (BYAX =3 AB (C) XN o MN (D) XM =3 XN

If the acute angle that the vector, ai+ Bj + yfq makes with the plane of the two vectors
2i+3j—k &i—j+2k is cot-'4/2 then:
(A)a(B+7) =Py (B)B(y+a)=va (C)y(a+P)=ap (D)ap+Ppy+ya=0

- 1
Locus of the point P for which QP represents a vector with direction cosine cos a = E

('O'is the origin) is:
A)
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( A circle parallel to y z plane with centre on the x —axis
(B) a cone concentric with positive x —axis having vertex at the origin and the slant
height equal to the magnitude of the vector
©) aray emanating from the origin and making an angle of 602 with x — axis
-
(D) a disc parallel to y z plane with centre on x —axis & radius equal to |OP| sin 60°
: . - L X=Xo  Y—¥y, Z-Zp
Equation of the plane passing through A(x,, y,, z,) and containing the line = = is

d, d, dg
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X=Xy Yy=Y1 Z-Z X=Xz Y=Ya2 Z-7
(A) [f2=%1 Ya=¥1 Z2=24 _ ¢ (B) X1~ X2 Y17Y2 Z1—=Z2| _ g

d; d, ds d, d, ds

x—d; y—-d, z-d; X y z
(C) X4 Y1 Z1 -0 (D) Xi=X2 Yi=Y2 Z17Z3] _ ~

X2 Y2 Z; d dy ds =
The equations of the line of shortest distance between the lines f’,
X y z x-2 y-1 z-2 bt
2 _Z _ _ o)
2 3 gy =5 -y A >
A) (% - 24) — By + 92 3y 32 gy X=(62/3) y+31 z-(31/3) aQ
(A) 3(x—21) = 3y + 92 = 32 - e RV TR T
c x—21 y +(92/3) z—(32/3) D x-2 y+3 z-1
(©) 1/3 ~ 1/3 - 1/3 (®) 1/3 = 1/3 ~ 1/8

Aline passes through a point A with p.v. 3i+ j —k &is parallel to the vector2i — j +2k.IfPisa point on
this line such that AP = 15 units, then the p.v. of the point P is:

(A) 131 +4j— 9k (B) 131 — 4j + 9k (C)7i— 6]+ 11k (D) =71+ 6] — 11k

The equations of the planes through the origin which are parallel to the line

x—1 y+3 z+1

5
and distant 3 from it are
A oX +2y+2=0 B)yx+2y+2z=0 (C)2x—2 +z2=0 (D)x -2y +2z=0
2’ y y y
s)

he value(s) of k for which the equation x? + 2y? — 522 + 2kyz + 2zx + 4xy = 0 represents a pair of
planes passing through.origin is/are
(A)2 (B)- (C)6 (D)-6
The equationof lines AB is % = LS = — . Through a point P(1, 2,-5), line PNis drawn perpendicular
to AB and line PQ'is drawn parallel to the plane3x + 4y + 5z = 0 to meet AB is Q. Then
52278 156 j (329 4
(A) coordinate of N is 29’ 29’ 49 (B) the coordinates of Q is | 9 o’
C)th tionof PNi§ 21 LY=2 _ 220 )y jon of PQis o - Y22 20
(C)the equation'o s =3~ =176 = —89 (D) the equation o is 4 - _13 - 8
. . wx=15 y-29 z-5

Let a perpendicular PQ be drawn from P (5, 7, 3) to'the line 5 = 8 - _5 when Q is the
foot. Then
(A1Qis (9, 13, - 15) B) PQ<=14

(C) the equation of plane contam*PQ andtChe Iq§n line |369x -4y —-z-14=0 (D) none
Find the equation of the plane which contains the origin and the line of intersection of the
planest.3 =pandr.p =q

, x—-a y-b z-c x-a  y-b z-c
If the lines Z - b - o and a - =" mtersectatapomtthenthecoordlnateofthe

oint of intersection.
he locus of a point which is a equidistant from the two given points with position vectors

- - -1 -
a and b is the plane {r —E(a+b)} . (a2 — p) = 0 bisecting the line joining the points normally.

ghe footbof the perpendicular from (a, b, ¢) on the line x = y = z is the point (r, r, r) where
r=a+b+c.
Match the following :
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Column A Column B
(@) Sum of the square of the direction (P) 0
cosines of line is
(b) All the points on the z-axis have Q) 1
their x and y coordinate equal to
(c) Distance between the points (1, 3, 2) (R) 9
and (2, 3,1) is
(d) Shortest distance between the lines (S) J2
X—6 -2 z-2 X+4 z+1
] _ Y = and3 —L2=_—is
Show that the angle between the straight lines whose direction cosines are given by the equations
T 1 1 1
f+m+n=0andamn+bnl/+c/m=0is7 if— +7— +— =0.

3 a b c
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(HAisonL,, Bon P, but not on L, and C'not on P1.{ii)A’ inon L,, B on P, butnot on L, and C* not on P,,.
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Prove that the two lines whose direction cosines are given by the relations.p/ + gm + rn =0 &

a’? + bm? + cn? = 0 are perpendicular if, p%(b + ¢) + g (c + a) + r2 (a + b) = 0 and parallel if
p2 q2 2

—+—+—=0.

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

Given parallel planest. (2] - k} + k)=3andt. (4] +3 — uk) = 5 for what values of o, planes

T.(ui-aj+3k)=0&T.(a} —3j+2%k)=0would be perpendicular.
The edges of a rectangular parallelepiped are a, b, ¢; show that the angles between the four diagonals

a’tb*tc?

a’+b’+c?’ .

Prove that the line of intersection of the planest. (i + 27 + 3k)=0and . (3} + 2§ + k) =0 isco
©
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are given by cos™

r =t(] - 23 + k). Show that the line is equally inclined to] andk and makes an angleg
(1/2) sec' 3 with. J.

098930

x—=1 y+l1 &x+1 0 5
> 3 3 (y-2)
Show that the line L whose equationis, T = (2] —23 +3k)+A(§ —3 +4% )isparallel to the plane ngs

Find the shortest distance between the lines

whose vectort. (i + 53 +k ) = 5. Find the distance between them.

-2 ~ ~ e ~ ~ A
A sphere has an equation|f—§1|2 +‘f—b‘ =72wherej =i +3j -6k and b =2i +4j +2k. Find:
(i) the centre of the sphere (i) the radius of the sphere

(iii) perpendicular distance from the centre of the sphere to the-plane 7. (2§ + 2} — f<) =-3.

Find the equation.of the s1phere which is tangential to thé plane x — 2y — 2z = 7 at (3, =1, —1) and®
Bassesthrough the point (1, 1, -3).

1 and P, are planes passin throu%h origin. L, and L, also passes through origin. L, lies on P, noton P, and <
L, lies on P, but not on P,. Show that there exists points A, B,.C and whose permutation A”.B".C” can be 2
chosen sucﬁ that [T =-2004

903903 7779

pal Phone

A parallelopiped ‘S’ has base points A, B;G-and D and upper face points A’, B’, C"and D% This parallel%gjpgg_g

o> @ ©

W WNNN-Z2 =2 2 a2y h~ 2
= o o b o

&

is compressed by upper face A’B’C’D’"to form'a new parallelopiped ‘T’ havin uplger face points A”, o

and D”. Volume of parallelpiped T is 90 percent of the volume of parallelopiped S. Prove that the locus of ‘A” ™

is a plane. (T-2004] =

1)

N4

o

EXERCISE-5 EXERCISE—6 2

©

cC 2 A 3 A L =

A 5 D 6 B 1. r.(ag=pb)=0 <

B 8. B 9. A 2, (a+a’,b+b,c+c’) o

(o)

D n. A 12. C 3. True 4. True &

B 14 B 15 A 5. (@-(Q. B P ©-6) @R B

B 17. B 18. A »

(12 -78 57) 2

D 20. A 1. A 8. 7x+13y +4z2-9=0; 117° 117 ' 117 =

C 23. D 24. A 3 10 f.

_ 2 — (o)

A 26. C 27. A 9. o=+312. \/5 13. 33 @

B 29. AB 30. ABC L‘_)U
8

AB  32. AD 33. BC 14. () (0,5,5) (ii)9 (i) 5 9

()

ABCD 35. BC 15. (x=2)2+(y—=1)2+(z—-1)2=5 (o
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EXERCISE-7

Part : (A) Only one correct option

g 1. The lengths of the diagonals of a parallelogram constructed on the vectorsp = 2a + b &g=2a- 2b
% whered &b are unit vectors forming an angle of 60° are:
© (A) 3 & 4 (B) V7 & 13 (C) V5 & 11 (D) none N
< ot
> 2 S
2, |i :
: ol S
N 2
e 2 2
4('_6 2 =2 5_]; a|a|—b‘b‘ .
> A~ m (C) W (D) none o
~ - [59)
% 3. A, B, C & D are four points in a plane with pv'sa , b, ¢ &d respectively such that g
-\ (T = - =\ . ()
o5 (a - d) .(b - c) = (b - d) .(¢ —d) = 0. Then for the triangle ABC, D is its: R
c (A) incentre (B) circumcentre (C) orthocentre (D) centroid »
I 21 - - - 12 ©
8 4, Vectorsa & b make an angle 6 =? f |a| = 1,‘b‘ =2 then {(a + 3b) X (35 — b)} = o5
» (A) 225 (B) 250 (C)275 (D) 300 g
O 5. Consider a tetrahedron with faces f , f,, f,, f,. Let 4, a,, a;, a, be the vectors whose magnitudes are™
O 2 4 1>d2,83,dy g ™
respectively equal to the areas of f, i fo & whose directions are perpendicular to these faces in the©
% outward direction. Then, v * o
O (A)a,+d,+ds4d, =0 (B)d,+dy=d,+d, (C)d +d,=ds+4, (D)none S
_52 6. For non—zero vectorsa, b , ¢ ,‘5 X B.E‘ =|5| ‘b‘ |5| holds if and only if; ©
o o ~ - - - L - A
I—_ (A)asb =0,b.c =0 (B)c.a=0;asb.=0 (Ca.c =0,b.c =0- (D)a.b=b.c=c.a=0 %
- e
% a.a a.b a.c o
N AWEE T e b.a b.b b.¢C ©
7 lfa=i+j+k,b=i-]j+k,c=i+2]—k,thenthevalueof [P-a b.b b.c_ Q
. . ¢.d ¢.b T.¢ 2
2 (A) 2 (B) 4 (C)16 (D) 64 0
8 8. Ifa, b & ¢ are any three vectors, thena x (B X E) = (5 X B) X ¢ is true if: U:)
GJ _ _ > - .
= (A) b & ¢ are collinear (Bya & ¢ are collinear (C)3 & b are collinear (D) none ¥
gg. (F.0) (i x0) (@) (Gx 1) + (F.K) (kx1) = 2:)_
= A)0 (B) T C)2r D)3r =~
= 10. point taken on each median of a tr|an?le divides the median in the ratio g 3 reckoning from the vertex. S,
<) Then the ratio of the area of the triangle with vertices at these points to that of the original triangle is:'S
g
% (A) 513 (B) 25'64 (C) 13:32 (D) none 8
e - N - - - :
% 11. Given a parallelogram ABCD. If |AB| = a, AD‘ =b &|AC| =c, then DB . AB has the value: D{;
©
D; 3a+ b2 -¢? B a’+3b*—¢? ©) a’—b*+3c? D) C-%
© 2 2 2 none .
-} ~ A A A ~ ~ ~ ~ A %)
5 12. The points whose position vectorsarepi +qj+rk;qi +rj+ pk &ri+ pj+ gk arecollinearif: £
5 §A§p+q+r=0 EB;p2+q2+r2—pq—qr—rp= ‘2‘5
] C)pP+qg®+r*-3pagr=0 D) none of these -
g 13. If p & s are not perpendicular to each otherandtxp = gxp &7 .s =0 thent = §
a.s a.n 7]
% (A)p.s (B) F]-(%} p (C) §+(ggj p (D) + pp for all scalars g
0O 14. If a, b, ¢ are pth, qth, rth terms of an H.P. and 2
L N - < = - ()
L i=(-ni (r—p)J+(p—Q)ksf)=i+%+z,then -
L (A)u, v are parallel vectors (B)u, v are orthogonal vectors
(C)i. v =1 (D)i x® =7 +j + k
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Ifp. G are two noncollinear and nonzero vectors such that (b—c)pxqg+(c—a)p+(a—b)g=0,
where a, b, ¢ are the length of the sides of a triangle, then the triangle is
(A) right angled (B) obtuse angled %equilateral (D) isoceles

If cosoi + ] +k,i+ cosB] +k &i+ 3 + cosyk (o # B #y#2nm) are coplanar then the value of

cosec22 + cosec’— B + cosec’~ ¥
2 2 2

o~

(A) 1 (B) 2 €)3 (D) none of these %

IfFxb=cxb &F.3=0 whered =2i+3j-k'b=3i-j+k &¢=1++3k,thenT isequalto: g

—j+k B)2(i+j—k o(-i+j+k D)2 (i+j+k o

m2(i-j+k B 2(i+]j-k) ©o2(-i+i+k)  @2(i+i+k 2
¢

Thevalueof[dbé]ﬁ+[865]B+[355]6— [55 ] is equal to:
(A) 0 B)2[abe|d (©)-2[abc|d (D) none of these

The three vectors i+ 3 , j +k , k +i taken two at a time form three planes. The three unit vectors
drawn perpendicular to these three planes form a parallelopiped of volume:

1 343 4
(A) 3 (B) 4 (©) e (D) 303

- - -

For any four points P, Q, R, S, PQ X RS QR X PS+RP x QS is equal to 4 times the area of the

tnangle
(A) PQR (B) QRS (C) PRS (D) PQS

Ifa, b , ¢ are three non—coplanar &p, q, r arereciprocal vectors, then:

fa™+ mb +mnc .(€p+mq+nrj is equal to:
(A) 72 +#m? + n? B)y/!m+mn+n/t ©o (D) none of these
- A - 2T - -

In"a quadrilateral ABCD AC is the bisector of the(AB AD) which is?, 15|AC| =3 ABl

— AN
= 5|AD| then cos(BA CD) is

J14 V21 2 27
A)-—7= By -7 €)= (D) —

742 743 V7 14

Inthe |soscelestr|angIeABC|AB| |BC| 8, a point E divides AB internally in the ratio 1: 3, then the

cosine of the angle between CE &CA is (wherelc_)Al =12)

37 348 37 ~ 348
(A) - —— (B) —— (C) — (D)

8 17 8 17
Ifp=3a—5b;G=3a+b;T=a+4b;s=—4a+ b arefourvectors such that
sin(f) A d) 1and(t ® §) =1 then cos(ﬁ A B) is:

2 (B) 0 (©) — = (D)1
5743 5+/43

If p,q r be three mutually perpendicular vectors of the same magnitude. If a vector  satisfies the

equation p x ((x—q)xp )+ g x ((x-F)xq) + 7 ((x-p)xF ) = g, then x is given by [IIT - 1997]
S 1 . . 1. . 1, .

A) 5 B+a-2)  (B) 5 (B+a+T) (©) 5 B+G+7) (D) 5 (2p+G-7)

Letd & b be two non—collinear unit vectors. If i = & — (21 . B) b &V =4 xb,then|V| is [IIT - 1999]

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 098930 58881.

A) [d (B) [d +a . & (©) [i] + . B (D) i+ (d+ B)
B

Q)l
QJI

If &, b, ¢ are three non-zero, non coplanar vectorsand b, = p— =2 a, b, =

O_l

; §
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Part : (B) May have more than one options correct

: 29.

W
1

w —
—h

W
N

]
g

w
b

©
o

w
o

w
N

A)a+b,b+¢,¢+a (B)a—b,b+¢

B . ¢.a. b.c - . . ¢.a. bic . . ¢.a. b.c:
Cf = C— —»a + —, by, Co = c— a =2 C3 = C — —5a + —5 by,
af? ¢ ? ag = byl |c? ¢ ?

_ - c.a. bDb.¢: .

c c — ﬁ a-— W b;, then the set of orthogonal vectors is [IT -2005]

(A) (& by, 3) (B) (a by, ) (C) (a by, &) (D) (3, by, C,) N

Let A be vector paraIIeI to line of intersection of pIanesP andP through origin, P. is parallel to the vectorssy

2i + 3k and 4] - 3k and P, is parallel to ] —k and 3i + 3], then the angle between vectorg

A and2i + -2k is T-2006] &

©

o T T 3n o

(A) 5 (B) 5 ©) g (D) -

Ifa,b, ¢ &d arelinearly independent set of vectors &K, + K, b + K, ¢ + K,d = 0 then:
A K+K,+K,+K, =0 B)K,+K, =K, +K, =0 (C) K,+ K, =K,+ K, =0 (D) none of these

Given three vectorsa , b , ¢ such that they are non-zero, non - coplanar vectors, then which of the
following are coplanar.

931

(C)a+b,b—¢,¢+a (D)a+b,b-2¢,

c—
i+ ]+3k Ifp,q,r arecoplanarandp.q =20,a&b

~

=)

, C+
Letp=2i+3j+ak,j=bi+5j—k &f=
have the values:

(A)1,3 (B)9,7 (C)5,5 (D) 13,9
If21=af+bj &22=cf+d3 are two vectors ini-& j system where|21|=|22| =r& z,.z2, =0

thenw, = ai+ cj &w, = bi + dj satisfy:

A)|wy| =r (B)|W,| =r (C) W,. W, =0 (D) none of these
If7 & b-are two.non colinear unit vectors & 3, b, x yb form atriangle, then:
A
B ab
(A) —_1;y=18& |4 + bl=2cos aT

Al = N —
(B) x=—1;y=1&cos(§bJ+|5+b|‘30{5’_(5+b)}=_1

/\_. /\_.
N
2

(®) |5+B|=—2cot7 &x=-1,y= (D) none

(S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

The value(s) of o € [0' 27] for which vectora = i+ 3] + (sin20c)f< makes an obtuse angle with the g

- A L - 2 A ~ -
Z-axis and the vectorsb = (tana)i — j + 21/smE k and ¢ = (tanoc)i + (tanoc)j - 31{COSGC% k areg

orthogonal is/are:
(A)tan—'3 (B)m—tan—'2 (C)m+tan'3 (D)2n—-tan—"'2

A parallelogram is constructed on the vectors p &( . A vector which coincides with the altitude of the_c

rny

uhag R

parallelogram & perpendicular to the side p expressed in terms of the vectorsp &q is: U)
. 9.p - PXG xp ?1 - Px(Pxq 2
(Al -5 P (B )—( 42) ©—=p-q (D) —(ﬂ ) =
p p p =
Identify the statement(s) which is/are incorrect? &
o . = S, o)

@ i x[aX(aXb)] - (axb) (@) @
Y

(B) Ifa, b C are non coplanar vectorsandv .a = v. b = v.¢ =0thenv must beanullvector%
© Ifa andb lie in a plane normal to the plane containing the vectors¢ and d-§ ®
|_

then(aXB x(6x3)=
b,¢ anda’, b’, ¢ are reciprocal system of vectorsthen 3. 0" + b.¢& + ¢.a’ =3
+

4k b =2i —33+1A<,E:i +4j— 4Kk , then the vector d X(Bx E) is orthogonal to:



W
©

—r

N

w

e

o

o

© N
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—r
N

)
©

I
o

Y
iy

—t
°©

—t
—r

(A) a (B) b (C) ¢ (D)a+b+¢

Ifa,b, ¢ are non-zero, non-collinear vectors such thata vector p = ab

=~

cos(27t—(5 N B)) ¢ andavectorq = ac cos(ﬂ—(ﬁ A 5)) b thenp +q is

(A) parallel toa (B) perpendicularto a (C) coplanar with b & ¢ (D) none of these

Which of the following statement(s) is/are true? =

(A) lfn.d =0,n.b =08&%. 6—Oforsomenonzerovectorﬁ,then[556]=O E

gB; there exist a vector having direction angles a. = 30° & 3 = 45° V-

C locus of p50|nt for which x = 3 & y = 4 is a line parallel to the z - axis whose distance from the %
Z axis is

(D) the vertices of a regular tetrahedron are OABC where 'O ' is the origin. The vector 8

- -

5
OA + OB + OC is perpendicular to the plane ABC.
Ina A ABC, let M be the mid point of sesgment AB and let D be the foot of the bisector of £ C. Then the

. Area ACDM .
ratio —————— Is
Area A ABC
(A~ a-b (B)la_b ©) % tan 2B oot ATB (D)lcotA_BtanA-'_B
4 a+b 2 a+b 2 2 2 4 2 2

The vectorsa, b, ¢ are of the same length & pairwise form equal angles. Ifa = 1+] &b =

pv's of ¢ canbe:
1 4 1
o Ei(éaam Eé =
Through the middle point M of the side AD of a parallelo%ram ABCD the straight line BM is drawn©
cutting AC at R and CD produced at Q prove that QR = 2R

Show that the perpendicular.distance of the point¢ from the line joininga & b is,

>
>

—
+
~
=
D

bx¢C + ¢xd + ﬁxﬁ‘

b—

foo=1i+2]+3k;p=21-]+k;§=3i+2j+kand OtX(BXY) p0c+ql3+rYthenflndthevaIuesA

ofp,q, r

3 =2 —3j+k, b =i—)+2k;@=2i+j—k &d =3i - j— 2k then find the value of*

(3 x b)x(ax7¢).d

Showthat 4 x ((G x ¢) x (px b)) = b ((px ¢
bx _ ¢xd . axb
e o YT e LE =

[abC] [abc] [abc]

thatX,y,z also forms a non — coplanar system. Find the value of

, Bhopal Phone : 0 903 903 7779, 098930 58881.

a

. Sir

x (g ”))+6><((f>><a) (qxb))

wherea,B,E are non — coplanar vectors. Show

~—~—
e
X
oo

ol

It is given that X=

X.(@+b) + y.(b+C) + Z.(C+4).
The median AD of a triangle ABC is bisected at E and BE is produced to meet the side AC in F. Provew

that AF = (1/3) AC and EF = (1/4) BF.
Points X and Y are taken on the S|des QR and RS, respectively of a parallelo ram PQRS, so that_c

uhag R. Kariya (S. R.

QX = 4XR and RY = 4YS. The line XY cuts the line PR at Z. Find the ratio PZ: Z czrs
ForcesP Q actat O & have aresultantR . If any transversal cuts their line of action at A,B,C respectively, 5
P Q R Q

then show that — + —
OA OB _OC’ <

In a tetrahedron, if two pairs of opposite edges are perpendicular, then show that the third pair ofc5
opposite edges is also perpendicular & in this case the sum of the squares of two opposite edges is o
the sﬁame for each pair. Also show that the segment joining the mid points of opposite edges bisect one_qz)
another

Use vectors to prove that the diagonals of a trapezium having equal non parallel sides are equal &
conversely.

Given four non zero vectorsa,b, ¢ and d. The vectorsa,b & ¢ are coplanar but not collinear pair by



—r
w

—r
b

—r
o

—r
o

—r
N

n
°

N
-t

pair and vector d is not coplanar with vectorsd,b & Cand (i b)= (b ¢) = =, (dd)=a, (db)=f,
A
prove that (d ¢) =cos™' (cosB—cos ).

If p,q & r are three non-coplanar vectors, prove that,

- — —

P q r

axb =

=l o=

0l 0l
ol &Y
ol &Y

Uu:u

1 -
Jaxi, ixp. g

Consider the non zero vectors

page 68 of 77

pxq]
B ¢&d such that no three of which are coplanar then prove

that E[EEH] + 6[5 E&] = E[EEH] a[ Hence prove that 5,5,6&3 represent the position vectors

[bed] +[abd]
of the vertices of a plane quadrilateral if and only if [Ma] [aB” =1.
ac +(abc
Solve the following equation for the vector p; pxa + (f) b)¢ = bx < whered,b.¢ are non zero non coplanar

¢ | is perpendicular -

a.c

tob—¢.
If 3, b, ¢ & &, b, c-arereciprocal system of vectorsthen prove that:

- - W = L .. _a+b+é
(i)[abc] @b c]=1 (i) (@xb')+(b'xc') + (C' xa)y= ——z—.

) [aoc]

Let A=2i+k; B=i+]+k& C=4i-3j+7k. Determine a vector R satisfying R xB=C xB &R.A=0
For any two vectorsu & v ,prove that [T - 1998]
(@) (Wv)* +luxvl’ = [alIvi & (b) A+1uP)A+HVFP) = A=0Y)* +1a+V+ U x V)P

Let’ABC and PQR be any two triangles in the same plane. Assume that the perpendiculars from the
points A, B, C to the sides QR, RP, PQre Ii)ectwely are concurrent. Using vector methods or otherwise,
prove that the perpend|cularsfrom P, Q, RtoBC, CA, AB respectively are also concurrent. [lIT - 2000]03

Find 3 —dimensional vectors vy, vy, Vv, satisfying
V1.V1—4, V1.V2=_2, V1.V3—6, V2.V2—2, V2.\73=_5, \73\73=29 ["T'2001] C/_)

hopal Phone : 0 903 903 7779, 098930 58881.

),

A A A n o A P X
Ifu, v, w be three non-coplanar unit vectors with angles betweenu & Vv is Q, betweenv & w is BD’."

and betweenw & U is . If a , b , C are the unit vectors along angle bisectors of o, 3, ¥ respectively,¢)

I U I IS o p Y
then prove that, laxb, bxc¢, cxa] UVW] sec? 5 sec? 5 sec? E . [T -2003]

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

13.
19.
25.
30.
35.
40.

T

=

16 =

X

o

g

EXERCIS £

7

22530405460 EXERCISE-8 |,
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C B 9. A 10.B 11.A 12.B =

B 14.B 15.C 16.B 17.C 18. A p=0iq=10ir=-3 =

D 20.B 21.A 22.C 23.C 24.C 98 6. 3 §

B 26.A 27.B 28.D 29. ABC 20. v, =2, v, =—-i+], V5 =3i £2j £ 4k are some |

BCD 31. AD 32. ABC 33. AB 34. BD possible values %

BD 36. ACD  37. AD 38. BC 39. ACD l-qf,
BC 41. AD




