Edubull

EXERCISE # 3

— ; Q.2
Subjective Type Questions |
Q.1 The median AD of a triangle ABC is bisected
at E and BE is produced to meet side AC in F;
show that AF :é AC & EF = % BF.
Sol. Sol.
A7) Q3
F
B(b) D C(0)
Let C is origin and position vector of A and B
- -
are a and b respectively.
b Sol
= position vector of D is > '
-> -
2a+b

and position vector of E is

Now F is the point of intersection of BE and
AC which equations are

- - - 4) *)
comparing the coefficientof a and b

Wehavetziandl—s+§:0
2 4
:>s:£andt:g
3 3
.. 2 >
.". position vector of F = " a
- - - -
NowAF=E a — a =71a =1AC
3 3 3
N N - -
andBF=2a — b = 23-3b
3
N - - - -
andEF:E a 2a+b _ 2a-3b
3 4 12
EF:EBF
4

ABCD is a plane quadrilateral .The diagonals

AC and BD cut at P such that %=% and

%:é. Find the ratio in which AB and CD

cut each other.

10:7 & 7: 5 externally

The position vectors of two points A and C are
9i —j +7k and 7i — 2] + 7k respectively.
vectors

The point of intersection of

- A . - N N
AB=4i - j+3kand CD=2] — j+2k isP.

- . . - —
If vectors PQ is perpendicularto AB & CD
and PQ = 15, then find the position vector of Q.

D B

A(9,-1,7) C(7,-2,7)

. - A " A~ A . R
Given AB =4i — j+3k,CD =2i — j +2k
- - - _>
Equation of line passing through A and

_)
parallel to AB
- - —
AB=r = A +t(AB)
=i — j+7k)+t(@i —j +3k)
Similarly
- - —
CD=r =C +S(CD)
=(71 =2 +7Kk)+S(2i — ] +2k)
For intersection point we compare coefficient
ofi ,j,k
=9+4t=7+2s,-1-t=-2 -5

and7+3t=7+2s
solvingwe gett=—2,5s=-3

=P +]j+k)
Now let Q(x, ¥, z) = Q(xi +yj +zk)
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- A n R D
=PQ=(x-1)i+(y-1)j+(z-1k
0 |PQ|=15 3
= (X—1)2+ (y-1)° + (z-1)*=225 .....(J) ¢
. — — — —
Given that PQ L AB and PQ L CD
- o> A g B
= PQ | (ABxCD) b
Pk Area of ABCD = Area of AABC + Area of
— —
L ABXxCD=4 -1 3 AACD
- - — -
2 -1 2 :%(ABxAc)+%(ACxAD)
= i -2j -2k R
) ) ) = = (ACxAD)- = (AC xAB)
OPQ=(xx-1)i +(y-1) j+@z-1)k 2 2
S o = 1 ACx(AD-AB)
PQI(AB x CD) 2
x-1_vy-1_12z-1 1 p p
= = =) sa - = X
e y > (mb +pd)x (d-b)
=>X=A+1ly=-2A+1,z=-2A +1 ... (i) :l[m(gxg)_p(gx E)]
form (i) we get A2 + 42 + 432 = 225 2
2 _ —
o B=AEE S = ZIm(bxtf) +p (b
from (ii) (x,y,z) = (6,-9,-9) or (-4, 11, 11) 2
=X im+pbxd
Q4  The resultant of two vectors & and b is =5 m+pl] |

perpendicular to §. 1f [b| =2 |¥, show that

: 1 _
the resultant of 2% & b is perpendicular to b . Q8  Given that X + p? (b %) B = 4, show that

Q.5 In the plane of a triangle ABC, squares ACXY, ¥.b= 1 b .4 &find K interms p and §.
BCWZ are described, in the order given, 2

externally to the triangle on AC and BC Sol. Given that

N
- - _ .
respectively. Given that CX = b, CA = ¥, X+ o2 (P-X)P =0 (i)

—
cw= ¥, cB = § Provethat & §+%.b=0 _ o
Taking dot product with p we get

— —>
Deduce that AW . BX =0. NN 505 5o
(p.x)+(p.x)=p.q
Q.6 Using vector, prove that for any four numbers 1o > )
a, b, ¢, d we have the inequality = X.p = 5 P.d e (i)

(a2 + b2) (c2 + d?) > (ac + bd)?2

from (i) & (ii) we get
N - 1 22> > o
Q.7 ABCD is quadrilateral such that AB=h; X + F( p.4)p=q
d Y e d v p
AD = d ;AC:mBJ+pd,showthatthearea S5 1 - o -
_ 1 b =>x=qg-—(p.qa)p
of the quadrilateral ABCD |sz|m +p| |E x d|. 2p
Sol.
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Q.9

Sol.

Q.10

Sol.

Q.11

— ~ A N
The vector OP =i +2j + 2k turns through a

right angle, passing through the positive
x-axis on the way, find the vector in its new
position.

@2) 1 —W~2)]-W2)k

Find the distance of the point P(i +j+k)
from the plane L which passes through the
three points AQ2i + j + k), B(i +2]j + k),
C (i + j +2k). Also find the P.V. of the foot

of the perpendicular from P on the plane L.
A(2,1,1),B(1,21),C11,2

AB = (1,1,0), AC = (-1,0,1)

. — —
fi is the normal to the plane ABx AC

i ] Kk
=-1 1

-1 0

-
n

If Q(x, v, ) is any point on the plane
- -
Then QA. n =0
= (x-2) i +(y-1)] +(@z-1) k). (i+j+k)=0
=>X+y+z2-4=0
If distance on the plane form P(1,1,1) is P then

A A — —>
PM = projection of PA on n

-> >
_PAn _i(i+j+k) _ 1
n V3 V3

0O Foot of L from P is M(x, y, z) PM is parallel
to normal

N x-1 _ y-1 _ z-1
1 1 1
_ I -2+ -2+ _p U1
[L+1+15Y2 J3 3
1 4
X=Z"+4+1=—-_=y=7
3 3 Y

Footof L M= %(i+]+|2)

Given that vectors & and b are perpendicular
to each other, find vector ¥ in the terms of
§ and b satisfying the equations ¥ . & =0,
V. b=t1and[V ¥ b1=1

Sol.

Q.12

Q.13

Sol.

- - - -
®alb=a.b=0
-> o . - -
= a x b is perpendicular to both a and b
- - - - -
.v=pa+qgb+r(axhb)
-> -
®v.a=0
p@EY)+0+0=0
=p=0
- - ”2
and v.b =1=qlbJ* =1
N
_)
b7
- > >
and[v a b]=1
- S -
= v.(axb)=1
> o
=raxb|"=1
1
=>r=
*)*)2
|axb|
- - - -
SV =y b+ (axb)
|b] laxb|

Ifp & + (% x §)=h: (p=0) prove that
_ p+ (bBE-p(bxE)
p(p+ 12 P)

If & b, E are non-coplanar vectors and d is
a unit vector, then find the value of

5. Oy xEy+@d . & E <k

+(8 . d) (& x b)|independent of d .

- > >
a,b,c arenon coplanar vector

and [df? =1
- - - - - - > > -
Let A =(a.d)(bxc)+(b.d)(cxa)
> > S >
+(c.d)(axh)
-> - - - - -
Leta.d =%, b.d=y,c.d =z
- > > - - > >
= A=Xx(bxc)+y(cxa)+z(axb)
. - o> > .
Taking dot product by a b c¢ respectively
- - - = > - - -> o> >
A.a=x[abc]=(a.d)[a b c]
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Q.14

Sol.

Q.15

Q.16

Sol.

Lo - - - - - > >
similarly A . b =(b.d) [a b c]
- - e e

and A . c =(c.d)[a b c]

Adding these three relation we get

- 5> S >
A.(a+b+c)

> -5 oS o > > >
={(a+b+c)d}[a b c]
-> - - > oS oo -
—>(a+b+c){dJabc]-A}=0
-> o> - -> o> >
® a,b,cnoncoplanar= a+b+c #0
> o o - Q.17
= d.[abc]=A
. - - > >
Takingmod |A| =|[a b c ]|
-
O|d|=1
bxE Bk
It is given that X :—ggg—x i =P
[abc] [abC]
0 E Sol.
y :_QEE_ Where ¥, b, ¥ are non-coplanar
[abE] Q.18
vectors, show that X, ¥, ¥ also forms a non-
coplanar system. Find the value of
R(E+b)y+§.(b+8)y+ 2 (F+8)
3
Prove or disprove the formula
A x[A x(AxB)].E=_|AR A.B x €,
Find the distance of the point B (i +2] + 3Kk) 0.19
from the line which is passing through
A (4i + 2] + 2k) and which is parallel to the
vector € =2 +3] +6k.
B(1,2,3)
A422) M 7 E236) Q.20
.. BM?= AB* - AM?
—> ~
AB =-3i + k
2 _
AB“ =10 Sol.

- - _) - - - _)
AM = projection of AB in direction of C

- -
AM = AB.C
9
|C
- (—3?+I2).(2i+3]+6|2) -0
7
- -
=AB 1C
BM?=10-0=10
BM = 10
A line passes through the point A (6, 2, 2) and

is parallel to the vector p = i — 2] + 2k.
Another line passes through B (- 4, 0, —-1) and
is parallel to the vector § = 3i — 2] — 2k.
Find the shortest distance between these two
lines.

JE unit

Given four non- zero vectors &, b, £ and d.
The vectors 5, bandE are coplanar but not
collinear pair by pair and vector d is not
coplanar with vectors ¥, b and £ and

&b = (BB = g (88 = o and (8B)= B,

prove that (crzl)\ E’) = cos* (cos B — cos a).

Consider the non-zero vectors &, b, £ and d
such that no three of which are coplanar then

prove that 5[b Ed]+ E[5bd]=h[X ¥ d]
+d[8 b E].Henceprovethat ¥, b, £ and d

represent the position vectors of the vertices of
a plane quadrilateral if and only if

b+ [8h a1 _ .
BB Rh8

Let ¥, b and £ be three vectors having
magnitudes 1, 1 and 2 respectively. If

Ex (WxBy+ b = b, then find the acute angle
between &and €.

Ex(§xE)+b =0
S H.E (B E)E+b =0
—2c0s0 K —E+b =0
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Q.21

Sol.

Q.22

Sol.

— (2c0s0 & — £)2=(hY
— 48 cos’0+ B[P —4cos0 § . B =|bP
— 4c0s%0 + 4 — 8 c0s0 . cosO = 1

= 4c0s’0 =3
:cose:ig
But 6 acute = cos 6 = %

=0=n/6

Let OA = & OB =105 +2b and OC = b

where O, A and C are non-collinear points.
Let p denote the area of the quadrilateral
OABC, and let g denote the area of the
parallelogram with OA and OC as adjacent
sides. If p = kq, then find the value of k .

p = area of the quadrilateral OABC

L oBx AC|

|OB % (OC—OA)|

110(5x b)—2 (bx&)|

2
1
2
- %|(105+2E) x (b—8)
1
2
1

2|5x5|:6|5x5|

and g = area of parallelogram with OA and OC
as adjacent sides

128 x b)) =

=|0AX OC|
=¥ xb)

= p=6(q

=k=6

If vectors a ,b ,c are coplanar, show that

—

a

—

c

B
o | o)
U[ml
. ; o)
o| o]
ojo]

I

ol

Giventhat a ,b ,c are three coplanor vectors
. there exist scalars X, y, z not all zero such

thatx§+yg+zg =0

Q.23

Sol.

taking dot product (i) with aand b
respectively we get
Xa.a+ya.b+za.c=0 ...(ii)

and xb.a +yb.b+zb.C =0...(i
Now equation (i), (i) & (iii) form a
homogeneous system of equations where x, y, z
are not all zero

.. system must have non trivial solution and for
this determinant of coefficinet matrix should be
zero

— — —

a b c
a.a a.b a.c|=0
b.a b.b b.c

In a triangle ABC, D and E are points on BC
and AC respectively, such that BD = 2DC and
AE = 3EC. Let P be the point of intersection of
AD and BE. Find BP/PE using vector methods.

Let a,b ,c be the position vector of A, B, C
respectively with respect to same origin then

A®)

B 2 bpIc®

D divides BC in the ratio 2 : 1 and E divides
ACintheratio3:1

= Position vector of D is —— + 28 ————and position

K3k
4

vector of E is

Let point of intersection P of AD and BE
divides BE in the ratio k : 1 and AD in the ratio
m : 1 Then position vector of P in two cases are
g+k(g+3€) g+m[€+28]

4 3

and

k+1 m+1
Equating coefficient of P in both cases we get
k 1 1 m
= and =
4k+1) m+1 k+1 3(m+1)
q 3k _ 2m
4k+1) 3(m+1)
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Solving we get k = %

required ration BP : PE=8: 3

Q.24 If the vectors E Eare not coplanar, then

prove that the vector (§ x b) x (£ x d) +
(8 x E)yx(d xb)+(& xd)yx(bxE)is
parallel to & . Q.26

— —

Sol. b,c, d are not coplanar:>[ c.d 1#0
we have
(axb) x (cxd) + (axc) x (dxb) + ol
ol.
(axd)x(bxc)

Here

(axb)x(cxd)=—(cxd)x(axb)
:_(ExE.H)§+(Exaf§)E
=[acd]b-[bcd]a..()

and (a xd ) x (b x¢ )

= [acd]lbfadb] ¢ (iii)
adding (i) (i) & (iii) we get
given vector=—2[b ¢ d Ja =ka

= given vector is parallel to a

Q.25 |If ,K\ 5 € are vectors such that||§|: |5|,
prove that

[(A+B)x (R+E)x (BxE). (B+E&)=0
Sol. we have
(K+E)X(X+E):XXE+EXK+§X8
Thus
[(K+_B))x(z\+8)]x(_8> xE:))
=[(AxC)+(B xA)+(BxC)] x(B x C)
= (AxC) x (BxC)+ (BxA) x(B x C)+
(8 x C)x (B x Q)
={(AxC).C} B —{(AxC).B}
+{(BxA).C} B —{(BxA).B}

e - 5> o> >

=[BAC]B-[ACB]C

N
Cc

N

Cc

—~[ACB]{B -C}

Thus L.H.S
=[ACB](B-C). (B +C)}
=[ACBI{BE-ICP}=0

- Bl=[C|

Let & and ¥ be unit vectors. If W is a vector
such that W + (W x &) = ¥, then prove that
I(§ x ¥). W|<1/2 and that the equality holds
if and only if U is perpendicular to ¢

trand ¥ are unitvector = | i = |V [P =1

Let 6 be the angle between & and W then
we want to prove (i x ). W | < %

Given W +(Wxth)=¢ .. (i)
W= U—(Wxt)

on squaring we get

w?=1+ (W .1 sin0)> =28 (W xt)

=w (1-sin0)—1=2[V W i]=2[0 ¥ W]

N %(w2 cos?0-1) = (Hx¥). W ......(ii)

again squaring we get
w2+ w2sin®0 + 2[W W 0] =1

2 1
W =
1+sin%0
. 1( cos’0
from @ [0V W1=2= -1
Ol ] 2 | 1+sin’0
2
Gy =- Y
1+sin“6
|HV\M|— sme _ 12 Sl
1+sin20  cosec20+1 2
equality hold only when sin 6 = 1
=0=nl2 ULW
=0.W =0
we want to prove
>t01lV= t.¥=0

taking dot product with &i from (i) we get
W +[Ww =0
=t.¥v=0
=1V
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Passage based objective questions |

Passage | (Question 27 to 29)

Q.27

Sol.

Q.28

Sol.

Q.29

Sol.

Let &,¥,Whe three unit vectors such that

H+V+W=Y, Bx (YxW)=h
(Hxtyxhi=,  K4=3 K4=1
and |&| =2, then
Thevalueof ti. V +ti . W +b . W is-
(A)% B)0 (C)2  (D)none
[A]

CU+ V4w =a

squaring we get
1+1+1+2(3.7+7.W+W.3):4

The vector V is given by -

(A) - 4k ® 5 (E-b)
() ¥ +% E+§E’ (D) none of these
[A]

Multiplying (i) by U and V respectively

- - - - - -
l1+u.v+u.w=u.a
- - - = 1 .
= u.v+u.w== . (vi)
2
-> - -> > - -
and u.v +1+v.w=a.v
- - -> - 3 ..
:u.v+v.wzz ...... (vii)

Solving (i), (iii), (vi), (vii) we get

- - - - 1 - - 3
v.w =0,+u.w=—=,u.v =—....(vii)
4 4
form (iii) & (viii) we get—% V=<
- -
= Vv =-4c¢
The value of W is given by -
(A -4 ® 5 (E-b)
4 8
() ¥ +2 b t2 € (D) none of these
[B]

From equation (ii) & (viii) we get

1 - 3 - -
-~V -—w=025>
4 4
.. from Q No. 21 we have
- -
v =-4c
- 3 - -
=>Cc-—w=50
4
- 4 - -
:>W:§(C—b)

Passage 11 (Question 30 to 32)

Q.30

Sol.

Q.31

Sol.

Q.32

Sol.

Points X and Y are taken on the sides QR and
RS respectively of a parallelogram PQRS, so
that QX = 4XR and RY = 4YS as shown in
figure. The line XY cuts the line PR at Z.

s& v a4 RM®
1
X
4
o ®) o] )

The ratio of XZ : ZY is -
A1:4 (B)21:4
©)1:3 (D) none of these
[A]
The ratio of PZ : ZR is -
(A)1:4 (B)21:4
©1:3 (D) none of these
[B]
The p.v. of Z is given by -

?+ ?+a 20?+ 8?+3
A ——— By ———
A) —% (B) o

105+47+2q
(C) % (D) none of these
[D]

Passage 111 (Question 33 to 35)

Q.33

- -
Let the unit vectors A and B be perpendicular
_)
and the unit vector C be inclined at an angle 6
- - - - - - -
toboth A&B.If C=aA+BB+y(AXB).

Which of the following is true -

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




Edubull

(A)a=2B8 (B)a=p (C)a=23p (D) none

Sol. [B]
-> - -> -
A.C=a+B(A.B)+yA.(AXxB)=a
- >
and B.C =8
- > - -
from above A.C = B.C
=a=f
Q.34  The value of y is given by -
(A)y2=1-202 (B)y2=1+ 20?2
C)y*=1+2p (D)y=1-2p?
Sol. [A]
-> - - -
C.C =1=20>+y*|AxBJ
e 2
1220+ (AP [BF-(A.B))
= 1=2ad? +y
= y*=1-2d?
Q.35 The value of y in terms of 6 is given by -
(A) y2 = —c0s20 (B) y2 = cos 20
(C)y2 :% (D) none of these
Sol. [A]
y2=1-2a?
= 1 - 2 cos’0 = -

€0s20
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EXERCISE # 4

Old IIT-JEE questions |

Q.1

Sol.

Q.2

Sol.

Q3

Sol.

If ¥, b and £ be unit coplanar vectors then the

scalar triple product [25 —b 2b & 28— ¥ 1=
[T scr. 2001]

A0 B1 (O-+3 (D)3
[A]
Z, 5) ? are unit coplanar vectors,

-> o o o - -
2a—b,2b—-c,2c —a arealso coplanar
vectors

- >

- -
Thus[2a—- b,2b-c,2

- >
c—a

1=0

Let § =7 —k, b=xi+]j+@- x k and
E=yi+xj+@+x—y) k. Then[X b E]

depends on - [T scr. 2001]
(A) only x (B) only y

(C) neither xnory (D) both x and y

[C]

g a a A A A

a=i—k, b=xi+ j+(1-xk

- A A A
and ¢ =yi+xj+(1+x-y)k then

1 0 -1
-> 5 >
[abc]=x 1 1-x
y X 1+x-Y|

=11+ X -y - X1 -x) - 1(x*~y))
=l+x-y-x+x*xt+y
=1

- o> >
[a b c ]depends neither x nory

If ¥ b and ¥ are unit vectors, then
|5—B’|2+|B’—E’|2+|E’—5|2does not exceed-
[1IT-2001S]
A4 (B)9 (C)8 (D) 6
[B]
-5 > o .
a,b,c are unitvectors
N (Y
= a.a=b.b=c.c =1
Let

Q.4

Sol.

Q5

Q6

Sol.

> o > o - o
x=|a-bP+b-cl+|c—al
—)2 —)2 —)2 - - - - —
=2(a[+/b[+c[~(a.b+b.c+c.a))
e e e T S
=6-2(a.b+b.c+c.a)
Now
> o o,
la+b+c |20
5 o o B T S
=la[+b[+c[+2(a.b+b.c+c.a) =0
e e T e
=-2(a.b+b.c+c.a)<3
e e e e e S
= 6-2(a.b+b.c+c.a)<9
=x<9

= x does not exceed 9

Find 3 dimensional vector \’71, \’72, \73

satisfying

V, V=4V, V,=22 V¥, V,=5

V, V=2V, Vy=-5&V, ¥,=2
[117T 2001]

Many answers are possible one of the possible

answers V, = 2i,V,=—i + },V,= 3i -2 +

4k

Let A(t)=f,(t) i+f,(0)jand B@®) =g, (0 i +
gz(t)], t € [0, 1], where f;, f,, 0;, 0, are
continuous functions. If ,K(t) and B (t) are non
zero vectors for all t and A(0) = 2§ + 3],
A@) = BO) =
B (1) = 2i + 2], then show that A(t) and B (t)
[11T-2001]

6i+ 2], 3i+ 2j&

are parallel for some t € [0, 1].

If & and B} are two unit vectors such that
§ +2band 55 —4bare perpendicular to each

other then the angle between & and Eis -
[T scr. 2002]

(A) 459 (B) 60°
(C) cos1 (1/3) (D) cos™1 (2/7)
[B]
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Q.7

Sol.

QS8

- _) _) -
Given that a and b are unit vector

. - - -
Giventhat a +2b and5a —4b are |

- - - -
=>(a+2b).(Ba-4b)=0

.y >, - -
=5|al|"-8|b|["+6a.b =0

- -

=5-8+6a.b =0

- -
=6|a||b|cosO=3
= c0s0 =1/2
= 0=60°
Let V=21 +j—k and W = i+3k.If Uis
a unit vector; then the maximum value of the
scalar triple product [ﬁ v \KI] is—

[IIT scr. 2002]

(A)-1 (B) 10 +/6
(C) /59 (D) V60
[C]

—> N A N —> A N
V=2i+j-k,W =i+3k
_). -
and U is a unit vector
-
=|U|=1

- > -

[UVW]=U.(VxW)

N

= U.(2i +]j —k)x (i +3k)

N

= U.@3i-7j-k)

=1. V9+49+1 cosO

59 cosH
It is maximum when cos 0 =1

-> > >
[UV W Jyax = +/59

Let V be the volume of the parallelopiped

5- all + a21+ a3k
formed by the vectors 8 byi + by + bsk
8—Cll +CZJ+C3|(

Sol.

Q.9

Sol.

Q.10

if a,, b, ¢, where r = 1, 2, 3 are non negative
3

real numbers and Y (a,+b, +c,)= 3L, show
r=1

that V < L3.

Given that

g: a1?+a2]+a3f<

= b1i+ bz] + b3|2

[11T- 2002]

8: Cli + 02] + C3|2
where a,, by, ¢, r =1, 2, 3 are all non negative
real numbers

3
Also Y (a, +b, +c,) =3L
r=1
.. 'V is volume of parallelopiped
a; ap as
v=[4bE]=b, b, bs
C; Cr C3
=V = (a1h,C3 + aybsCi+azhiC; )
= (a1b3C2 + azb1C3+a3b2C1 ) ........ (l)
Now we know that AM > GM

(@ +by+c)+ (@ +by+cy)+(az+bs+c3)

' 3
> [(arths+cy) (a+ba+cy) (as+bs+cs)]

13

= % > [(ay+hi+Cy) (a+by+Co) (as+ba+cs)]™
= L3 > a1b2C3+ azb3C1 + a3b1C2 +o
= L3 > (alb2C3+ a2b3C1 + agb]_Cg) —

(a1bsCot azbsc3 + ashycy)
=L>Vv

N n N ~ - A ~ - A
Ifu=i+aj+k;v=j+ak;w=ai+k,

then find the value of ‘a’ for which volume of
parallelopiped formed by these three vectors as

coterminous edges, is minimum.[l1T scr. 2003]

(A)V3  (B)3 (C) U3 (D)1/3
[C]
Let U, vand w are three non-coplanar unit

vectors and a, 3,y are the angles between
U&Vadv&wand w & U respectively.

If 9,3,9 are the unit vectors along the
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bisectors of the angles a, B, y respectively, then

-> >

provethat[X xy yxZ Z xX ]

L [0V W sec? al2 sec2pl2 . sec? /2.

[11T-2003]

A - A

Q11 Ifa=i+j+k &a.b=1& axb= j—k

then b is equal to - [T Scr.2004]
(A) 2i B)i-j+k
© i (D) 2] - k
Sol. [C]
- A A N - A A A
a =i+ j+kandLet b =xi +yj+zk
. - -
Given a.b =1 Q.13
Xx+y+z=1 .. (M
and a x b =j-k
i j k
1 1 1=j-k Sol.
Xy z

=iz-y)+jx-2)+kly-x)=j-k
from comparing we get

z-y=0 =z=y .. (i)
X-z=1 L. (iii)
andx-y=1 ... (iv)
solving we get
x=1,y=0,z=0

- A
= b =i

Q.12 A unit vector is orthogonal to 3i + 2 + 6k

and is coplanar to 2i + j + k & i — | +k

then the vector is - [IIT Scr.2004]
3j-k 2i+5]

A) —/—— B) —

(A) 0 (B) 75
6i-5k 2i+2j-k

C D) ———

© == (D) ==

Sol. [A] Q.14
- > -

Any vector r coplanar with a and b we can

written as

- - -

r=a+Aib

- ~ ~ ~ ~ A ~
= 1 =i+ ]+k)+A(i - ] +k)

\)

=1 =@+Ni+@1-2)]+@Q+1)k

g A A A
. r is orthogonal with 3i +2j +6k
=32+0M)+2(1-1)+6(1+A)=0
=>7A+14=0

=>A=-2
_) ~ A
=r =3j-k
- _) - -
since r isa unit vector
:>? :_3]—I2
V10

8. b, &, dare four distinct vectors satisfying
the conditions &£ x b= Ex d& §x E=bhx d,
thenprove that . b+ €. d=&. €+ b. d

[11T- 2004]
Giventhat azb=c=d

Suchthat axc=bxd ... (i)

and axb=c¢xd (ii)

To prove (3—3).(3—?) #0
Subtracting (ii) from (i) we get

E)X (E)—B)): (B’—E’) xg

Z between a—d and ¢ — b is either 0° or 180°

= (a-d). (c-b)=|a—d||c—B]| cos0®
(or cos 180°) =0

- > > = .-
as a,b,c,d allaredistinct.

- = -
If a,b, c are three non-zero, non-coplanar
vectors and
E -
— d .a
bi=b-—
72
la|

o

N
- - Db.
a,bp=b+——

%
a|

N
a

N
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Sol.

Q.15

- > - >
> > c.a >, b.c
Cl—C*_>—23+_)2 b]_,

la] [c|

> > - -
> _ > c.a> by.c p
Cr= C— a — b1 ,

2 22

la| | b1 |

e g
- c.a >  b.c »
c3=c——a+%2 b1 ,

-

|C 2 [c|

> > B>—>
- > c.a .C >
C4—C*_>—2 afg)—z bl,thenthe

lc| | b|

set of orthogonal vectors is - [IIT Scr.2005]

(A){2.bi, ¢} (B){a,b1,Cs}

©{a. b1, &} (D){a b2, 32}

[B]

we observe that

- >
> oS> -5 - b.al >~
a.bp=a.b-|—| a.a
7R
lal
i e
=a.b-a.b =0
> - - - e - h
a.c c.b “
a.c;=a.c-——la|~=2* (a.b)
|a[? | by |
-> o> o o
=a.c—-a.c —-0=0
- -
@[a.bl]:O
- - — P Hga
_ > c.a> cC.bht
and by .co= by C——Soa- —>2b1
EY |yl
> > o> > -> >
A [? E’_ (c.a)(b;.a) c.b |b1|2
1 -2 )
lal | by |
- - - -
=b;.c-0-by.c =0

e
= The set of orthogonal vectoris[a by ¢, ]

A light ray incident along the unit vector v and
the unit vector along the normal to reflecting

surface at the point P is A outwards. If

Sol.

Q.16

Sol.

Q.17

Sol.

reflecting ray is along the unit vector w , find w
in terms of Vandn. [1IT-2005]

W=U -2(A . 0)h

a A A

Leta=i+2j+k, b=i—j+k & c =i +] —k.
A vector in the plane of a and b whose

projection on ¢ is of length =l unit is-

3
[11T-2006]
(A)4i+] -4k (B)4i- ] +4k
(C)2i+] -k (D)3i + j-3 k
[B]

- . - -
Any vector r in the plane of a & b can be
written as

- - —

r=a +Ab
— ~ A A A A ~
= r =(i+2j+ k)+A(i—] +k)

S@L+0)i +(2-2)]+@Q+N)k
- =
.. - - r.c
Projectionof r on ¢ = ——
lcl
1 [@+X)+(2-2)—(1+2)|

3 J3
=>2-A=1
=>A=1lor3

- a A ~ A oA ~
= r =2i+j+2kordi—-j+4k
Let A is a vector parallel to line of intersection
of planes P, and P, through origin. P, is
parallel to the vectors 2+ 3k and 4] — 3k
and P, is parallel to j — k and 3i + 3] then
angle between vectors A and 2i+j—2k is—

[11T-2006]

o T 3n
A) — B) — D) —
OENNGOE (0) 7
[B, D]
Normal to plane P is
by = (2] +3Kk)x (4] —3k)=—-18i
and Normal to plane P, is

T
© %
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Q.18

Sol.

h,=(j—k)x(@3]+3k)=3i -3j -3k
@ A is parallel to £ (K, x K,)

=+ (h;x H,) =+ (-54] +54k)

Now angle between A and 2 + j — 2k is

(-54]+54K).(2i + j— 2K)

cosO =+
54.4/2.3
1
=+ —
V2
=0= Eor 3—“
4 4

The number of distinct real values of A, for
which the vectors —A2i+j+k, i— A2] + k

and i +j—A2k are coplanar, is - [11T-2007]

(A) zero (B) one
(C) two (D) three
[C]

g soa e Do 24,0
Let a =—A?i+j+k, b =i-2A2j+k

e N ~ 2
and c = i+j-A7k

ZK? are coplanar
—~[abc]=0
211
=1 -22 1/=0
R .
=A°-3*-2=0
LetA?=t
=t -3t-2=0
(t-2) (t+1)°=0
=>t=2,t=-1
t=-1
= t=2=A2=2
A=+ 42
two values

Q.19

Sol.

Q.20

Sol.

Let the vectors PQ, QR, RS, ST,TU and

uP represent the side of a regular hexagon.

Statement-1: PQ x (RS+ST )= 0

Because

Statement -2 : PQ x RS=0 and

PQ x ST# 0 [11T-2007]

(A) Statement-1 is True, Statement-2 is True ;
Statement-2 is a correct explanation for
Statement-1

(B) Statement-1, is True, Statement-2 is True;
Statement-2 is not a correct explanation for
Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1is False, Statement-2 is True

[C]

Let a, b, ¢ be unit vectors such that
a+b+c =0 .Which one of the following is

correct ? [11T-2007]
(A)a xb =bxc =c xa =0
(B)axb =bxc =cxa #0
(C)axb =bxc =axc #0

(D) a xb, b xc,cxa are mutually L.
[B]

- - -

a+b+c =0

i > - -
Taking cross productby a , b, ¢

- - - - -
ax(a+b+c)=ax0=0

- - - -
= axb+ax_c =0

- - -> - .
= axb=cxa ... ()
and

- - > - —

b x(a+b+c)=Db x0=0

- - - -
= bxa+bxc =0

e .
= axb=bxc .. (i)
form (i) & (ii)

- - - - - -
= axb=bxc=cxa

- - - - - -
®axb =20 bxc#0 cxa=0
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- - - - -> -
= aXb=bxc=cxa=z0
Q.21  The edges of a parallelopiped are of unit length
and are parallel to non-coplanar unit vectors
4,b,ésuch that 4.b=b.¢= ¢.4=1/2. Then,
the volume of the parallelopiped is [11T-2008]
1 1 V3 1
A) — B) — (C) — D) —
()JE ()2\/5()2 ()ﬁ
Sol. [A]
- - 1
a.b =|a||b|cose=§ = 0=060°
volume|[ 4 b ¢&]|
=[(axb). ¢|=
=1
V2

Q.22  Let two non-collinear unit vectors 4 and b
form an acute angle . A point P moves so that

at any time t the position vector OP (where O
is the origin) is given by acos t +b sin t.
When P is farthest from origin O, let M be the
length of OPand @ be the unit vector along

OP . Then- [11T-2008]
(A) 0= a+b and M = (1 +4.b)12
a+b|
(B) 4= _ﬁ and M= (1+4.b)12
(C) a= éH:) and M = (1+24 .b )12
|é+b|
(D) a 6 and M = (1+24.. b)1/2
Sol.[A]
Q.23 A particle P starts from the point z,= 1+ 2i,

where i =+/—1. It moves first horizontally away
from origin by 5 units and then vertically away
from origin by 3 units to reach a point z,. From

z, the particles moves~/2 units in the direction

of the vector i +j and then it moves through

Sol.

Q.24

Sol.

an angle g in anticlockwise direction on a
circle with centre at origin, to reach a point z,.
The point z, is given by- [11T-2008]
(A)6+7i (B)-7+6i
(C)7+6i (D)-6+7i
[D]

P(7,6)
e

(6.5) [ -
(6.2)

20(1,2)

We see that the point P is (7, 6)
=P=7+6i
Now it is rotated by g angle in anti clock wise
since
= i(7+6i)=—6+7i
if §, b, € and d are unit vectors such that
( xE) (gxg): land §.b= %,then
[1IT 2009]
(A) ¥, b, ¥ are non-coplanar
(B) B’ £ d are non-coplanar
©) E d are non- parallel

(D) ¥, d areparalleland b, ¥ are parallel
[C]

Exb) . (Exd) =

L
- % (E.El')— &.d) b.6) =1
(81bysinosf, ) . (Elid]sine,n,) =1

= sin@;sin, A;.A, =1

Q_'o Q.*o

&
B b

é’
P
d

91—92=
§1bea Bad &l |k,

ca=0

NI:I
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Q.25 Match the statements/expressions given in

Sol.

Q.26

Sol.[A]

Column | with the values given in Column 1.

[11T 2009]
Column | Column 11
(A) Root(s) of the equation (P) % Q.27

2sin%0 + sin20 = 2
(B) Points of discontinuity of the (Q) %

function f(x) = {6—"} cos {3—)‘} ,

T

where [y] denotes the largest integer
less than or equal to y

(C) Volume of the parallelopiped  (R) g

with its edges represented
by the vectors i + j, i +2] 30l;
and i +j+mk
- — T
(D) Angle between vectorsa & b (S) 5

- > -

where a, b and c are unit
vectors satisfying

- - - -
a+b+\/§c:O
A—->0QS B>PRST;C>T,D>R

M=

Let P, Q, R and S be the points on the plane

with position vectors —2i—j, 4i, 3i+3j and

—3i+2] respectively. The quadrilateral PQRS

must be a - [11T 2010]

(A) parallelogram, which is neither a rhombus
nor a rectangle

(B) square

(C) rectangle, but not a square

(D) rhombus, but not a square

PQ=6i+]

Q.28

. Sol.
RS=6i+]j

RQ=i-3]
SP =i-3j
‘ﬁj‘i‘@‘ (.. nota rhombus or a rectangle)

PQ || RS Q.29

RQ | SP

Also @.@ #0
. PQRS is not a square
= PQRS is a parallelogram

Two adjacent sides of a parallelogram ABCD
are given by AB = 2i + 10j + 1lkand
AD =i+ 2]+ 2k. The side AD is rotated by
an acute angle o in the plane of the
parallelogram so that AD becomes AD'. If AD’

makes a right angle with the side AB, then the
cosine of the angle o is given by [I1T 2010]

8 V17 1 45
wg G5 ©75 O
[B]

DI
C
—i+2j+2k

2i+10j+11k B

[n j_ AB.AD _ 40 _ 8

Ccos = =
|AB||AD| 3(5)
sina:g:cosa:g

If ¥ and E are vector in space given by

g:ﬂand E:m then the value

V5 J14
of (28+5) [Bxb)x@-2B]is  [nT-2010)

(5]

|alHb|=1&a-b=0
(2a+Db)-[(@Axb)x(a—2b)]
=(2a+b)-[b+2a]=|b|* +4|3|°=5

A

P+ ]+ K

A

Let a = b =i—]+kand

- ~ » ~ -
¢ =1 — J — k be three vectors. A vector v

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




Edubull

in the plane of a and b , Whose projection on

-1 . .
c is —=,isgivenb 11T-2011
7 g y [ ]
(A) i —3] +3k (B)-3i -3] -k
(C)3i — j +3k (D) i +3]) -3k
Sol.[C]Let v =xi +y] +zk
® [a b v]=0
1 1 1
1 -1 1 =0
X y z
On solving x =z (D)
- - -1
O projectionof v on ¢ is —
V3
1 v.C X—y—2 1
So, —== = ==
= Xx-y-z=1 ....(2)
So solving (1) & (2)
y=-1&x=12

Q.30

The wvector(s) which is/are coplanar with

vectors | + j +2k and i +2] + k, and

perpendicular to the vector i + j + k is /are
[11T-2011]

B)-i +]

D)-j +k

(A) j-k
©)i-j
sol. [A, D]

F=xi+yj+zKk is coplanar with the given
vector so

X y z

1 1 2/=0

1 2 1
So, 3x=y+z .. (D)
o Li+j+k
So, ?.(f+j+|2)=0
So, x+y+z=0 ... 2

Q.31

On solving (1) & (2)

S0, x=0 .. y+z=0
- (A) & (D) Satisfy
Let8=—i K, b=—i+jand E=i+2j+3K

be three given vectors. If Fis a vector such that
Pub=Exband F.£=0, then the value of P.b

is. [11T- 2011]
Sol.[9] &=-1—k b=—i+ i, E=1 +2] +3k

P-Bxb=0=P-L=ab=P=L42b

0 F.-&=0

= gfﬂfggzo

= K:—-gg:4

= Pb=Eb+ab2=9

Q.32

Sol.
(A)

Match the statements given in Column-I with

the values given in Column-1l.  [IIT-2011]
Column-I Column-I1
(A) If &= j+43K, b=—j+y3k (P) /6
and 8:2\@2 form a triangle,
then the internal anglep of the
triangle between & and b is
b (Q) 2n/3
B) If j(f(x)—3x)dx=a2—b2,
a
then the value of f(%) is
©) The value of (R)n/3
TCZ 5/6
— | sec(nx)dxis
In3 -[ (wx)
716
(D) The maximum value of (S)n
1 _ .
Arg(Ej for Jzl=1,z#1is (T) /2

given by
A->q;B->pqrstorp;Cos;Do>t

T
Ehe
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Q.33

Sol.

b
(B) j (f (x) = 3(x))dx = a2 — b2

differentiating w.r.t (b).
f(b)—3b=-2b

f(b)=b
So f(gj:g; if a = b then any value of

f(x) is possible

Tl',2 5/6
©) 1 =3 IseCnxdx
716
[ 2 " . 5/6
_n?\n3| | secmx+tannx [ o
| =" .an3=n
n3
D) .. |z21=1
z=cosO+isin0. VOe (—n n]and 6 =0.
1
Ar
Ya)
. .0
icot—
=|Arg ; =|Arg 1+ 2
1-cosO—isin® 2 2

SO0 maximum value is .

_‘n—

1t ¥, b and ¥ are unit vectors satisfying

18-b)2 +1b-B12 +|8-8)? =9, then

128+ 5b + 5 is

[3]

18-bp+ b-B2 +|B-8p =9
ab+bc+ca=-32 (1)

© [R+biBr>o0 (2)

[11T- 2012]

Q.34

Sol. [C]

ab+bc+ca> _73 e (3)
0 from (1) & (3)

so [8+b+8) =0

g+E+€ =0

§-b-8

on squaring
1=2+2cosB

cosB=—% vB=bhrt.

LetT=25 +5b +5E]

=13b +3¢]

=31b+ 8

= 3v2+2cosB

=3
If & and E are vectors such that |£ +E| =429
and Bx (20 +3j+4k) = (21 +3]+4k) xb, then

a possible value of (5+b).(-7i +2j+3Kk) is

[11T- 2012]
(A)O (B)3 €4 (D)8
18+b|=v29

Bx (20 +3j+4K) = (20 +3j+4k)x b
B+b) x i +3j+4k) = 0
Rrb=1 (2f +3}+4k)

18+b|= Vo2 s 02 11622 = oy V29
—a=1-1

B b=+ (20 +3j+4k)

B+b). (7i+2j+3k)

=+(2i+3j+4K) .(-7i+2j+3k)=+4
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EXERCISE # 5

Q.1

Sol.

Q.2

Sol.

The number of vectors of unit length Q.3
perpendicular to vectors &= (1, 1, 0) and
b =(0,1,1)is- [11T-1987]
(A) one
(C) three
[B]
Let (X, y, z) be the unit vector 1 to
¥ =(1,10)and b= (0,1, 1) Sol.
=>x+y=0andy+z=0 ... (M
andx?+y*+z2=1 .. (ii)
from (i) we have
=—yandz=-y
from (ii) we get
VHyeyEl
1
Sy=+ —
TR

Clearly two vector possible

(B) two
(D) infinite

Q.4
Let &b, ¥ be three non-coplanar vectors and
b, §, ¥ are vectors defined by the relations

_bxB L ExXK _Bxb
bj—m,a—m, F—m then the

value of the expression

(K+b) B+ (b+8).§+ (E+¥).Fisequal to
[11T-1988]
(D)3

Sol.
(A)O

[D]

Given that ¥ b £ are non coplanar

—[¥bb]=0

Now, (K+b). b+ (b+E).§+(E+¥).¥

_+b) EX8+(E+E) Exb
BB 86

]
+(€+5)'f5%gj
_ BbxB+hRxB 1 BRxb
- [RbE]
usingh . bxE= € Ex¥ =% §xbh =0
_ (8b81+ 18b 61+ (8bE) s
[RbE]

B)1 (©)2

Let a, b, ¢ be distinct non-negative numbers. If
the vectorsai +aj+ck, i +k andci+cj+bk
lie in a plane, then c is- [11T-1993]
(A) the arithmetic mean of a and b
(B) the geometric mean of aand b
(C) the harmonic mean of aand b
(D) equal to zero
[B] . W Y
® Vectorsai +aj +ck, i+k,ci +cj +bk
are coplanar so

a a c

1 0 1/=0

c cb
=a(-c)—a(b-c)+c(c)=0
—c’—ab=0=c’=ab
=ab,careinG.P.andcisthe G.M ofaand b

Let p and § be the position vectors of P and Q
respectively, with respect to O and |p| = p,

|§] = g. The points R and S divide PQ

internally and externally in the ratio 2 : 3
respectively. If OR and OS are perpendicular
then [11T-1994]
(A) 9p? = 4¢? (B) 4p? = 9¢2
(C)9p=4q (D)4p=9q

- -
- —_
and S = % [@ S divide PQ externally
in the ratio 2 :3]
. — —
Given OR L OS
— —
= OR .0S =0
- o > o
N 3p+2q .3p—2q
5 1

=0

- -
=9 p[-4|ql’=0
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Q5

Sol.

Q.6

Sol.

= 9p® = 4¢

Let o, B, y be distinct real numbers.
The points with position vectors o.i + B j+ vk,
Bi+yj+ak,yi+aj+pk [11T-1994]
(A) are collinear

(B) form an equilateral triangle

(C) form a scalene triangle

(D) form a right angled triangle

[B]

Let ¥ =ai+Bj+yk
E=Bi+y]+ocl2
E=yi+aj+Bk

Then |b— §|= (B0 i+ (y—B) i+ (= 1)k]|

= ¢2(a2+B2+v2 —op—Py—ya)

1B=b1=1(v-B) i+ (@—7)j+ (B- K|

= J2(o2 +p2+7% o Py - y0)

and [§-E|=|(ay)i+B-a)j+-Pk|

= J2(o2 +p2 +1? ~ap-Py-7a)
Clearly it is a equilateral triangle
Let§ =2i+j-2kand b=i+j.1f Eis
vector such that &.€ = |E||€-§|=2+/2and
the angle between (¥ x b)and b is 30°, then

I8 x b)x E|= [11T-1999]

(A)23 (B)32 ()2 (D)3

[B]

I(8xb)yx E|=18xb||E]sin30
:%|5><E||E| ......... 0

Given ¥ =2i —j—2kand b =i +
we have ExE =2i -2j +k
= |¥xh|=40 =3
Given|E— §|=2+2
=|t-4F=8
(E-8).(E-4)=8

= |EP-8.E-E.8 +|§P=8

Q7

Sol.

Q.8

O|¥]=3and §. E=c|
=cf-2c|+1=0

= (IE|-1)%=0

=|E|=1

so from (i), (ii) and (iii) we get

(8 xb)x E)|:%x3x1:%

Let § and E be two non-collinear unit vectors.

if §=5_(8.b)yband ¥ =¥ xb, then

|{]is- [11T-1999]
(A b B)|t]+0 . &
©18+18. 6]  ©|f+8. & +b)
[AC]

- -> - - o

v =ax b=|a]||b]|sind. f

- -

a and b are unit vector

_)
= Vv =sinb. f

%
=|v|=sind

- - > > -
nowu =a-(a.b)b

- -
= a— b cosO

=, D> )
=|u|"=]a— b cosf|
= 1+ c0s0 — 2c0s0. cosod

5
= 1-cos®0 =sin®0 = | v [?

- - =
= Vv =|u|+|u.b]
option A,C are correct.

If the vector ¥, b and € form the sides BC,
CA and AB respectively of a triangle ABC,
then - [11T 2000]

A)E. b+b B+8 . ¥=0
B)Exbh=hxt=Fx§
©f. b=bh.t=t.%
D) Y xb+ExB+Exk=0
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Sol.  [B]

Q.9  Let the vector ¥, b, € and d be such that
(¥ x by x (§ x d)= 0. Let P, and P, be
planes determined by the pairs of vectors
§ b, E and d respectively. Then the angle

between P, and P, is- [11T 2000]
(A0 (B)n/4 (C)n/3 (D) n/2
Sol. [A]
-> - - -
Giventhat(a x b)x(cx d)=0 ... (i)

A A - -
P, is the plane determined by a and b

_)
.. Normal vector n; to Py is given by

> -
a

N
ng = x b

- -
Similarly P, is the plane determined by ¢ and d

_) - -
.. Normal vector n, to P, is given by Sol.

- -
C

N
Ny = d

X

from (i), (ii) & (iii) we get

ngXn, =0
=Ny || ny
Hence planes will be parallel to each other

Hence angle between P, and P is 0 (zero)

a a’ 1+a°
Q10 If |b b? 1+b®| = 0 and the vectors

c ¢? 1+c¢®

A= (1, a, a?), B= (1, b, b?), E= (1, c, c?), are
non-coplanar, then the product abc = ............

a’? 1+a°
Sol. b b? 1+b¥ =0
¢ c® 1+c®
a a’ 1 1 a a?
= |b b? 1| +abc|1 b b?|=0
c ¢ 1 1 ¢ ¢

2

1 a a

= (1+abc) |1 b b%|=0
1 ¢ ¢
- 2 A 20
But A =i +aj+a’k
2 2 o) 20
B=i+bj+bk

2 2 o) 20
and C =i +cj+ck
are non coplanar

>

= [ABC] #0
=1+abc=0
=abc=-1

If A= (1, 1, 1), E= (0, 1, -1) are given
vectors, then a vector B satisfying the
equations AxB =€ andA . B =3is.......

-

- _) N ~ ~ o) ~
Given A =i+j+k,C=]—k

_) R o) ~ -
Let B =xi +yj+zk ... (M
i - - -
Given A x B = C
i ]k
=11 1/=j-k
Xy z
=>@-y)i+x-2j+y-x)k=j-k
=z-y=0
x-z=1
x-y=1
=>y=z,x=1+z ... (i)
-> -
And A. B =3
=>x+y+z=3 .. (iii)
from (ii) & (iii)
1+z+z+z=3:z=§

w | w| o,
—

+
w|N

>
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Q.12 The vector — i + j — k bisects the angle
between the vectors £ and 37 + 4 j. Determine
the unit vector along t .

Sol.  Letunitvector ¢ =xi+y]j+zk
=x+y +7°=1

L—itj—k =t {xi+y]+zl§+3lg4j}

comparing coefficient

—1:t(x+§j,1:t(y+ﬂj,—1:tz
5 5

Xy =1
2 2 2
,E,E + E,E + ,E =1
t 5 t 5 t
t:E
2
we get
11 10 2
=— =, y=—-—=,2=- —
15 15 15

L Q.14
£ =—— (11i+10]j+2k)
15

Q.13  The position vectors of the point P and Q are

5i +7] —2k and—3i +3] + 6k respectively.

The vector A=3i — j + k passes throughthe Q.15

point P and the vector B = — 3 + 2] + 4k

passes through the point Q. A third vector

21 +7] -5k intersects vectors A and B. Find

the position vector of the points of intersection.
Sol.

A(3,-1,1) B(-3,2,4)

L(X1,Y1,21) M(X2,Y2,22)
Sol.
P(5,7,-2) Q(-3.3,6)
Q.16

~ A ~ d
Let vector 2i+ 7 j — 5k cuts the vector A and

B at L and M respectively
Let L = (Xq, Y1, 1) and M = (X, V2, 22)

— - A
Vector PL and A are collinear

— -

. PL = AA

compare the coefficient

X1-5 _yw—-7 _ 7342
3 -1

Lis(3L+5,-A+7,1-2)

= let

- - e -
Similarly QM = uB we get
Mis (-3u—3,2u+ 3,44 +6)
Again LM and vector (2, 7, -5) are collinear
Xo=X1 _ Yo=Y1 _ 2% _

v let
2 7 -5
N *3“*37\.*8=2p.+7\.*4= du—-A+8 -y
2 7 -5

or 3u+3A+2v=-38

2U+A—-Tv=4

Ap—A+5v=-8
solving these we get
A=p=v=-1

Lis(2,8,-3)or 2i+8]j—3k

and M is (0, 1, 2) or j+ 2k

Two triangles ABC and PQR are such the
perpendiculars from A to QR, B to RP and C to
PQ are concurrent. Show that the perpendicular

from P to BC, Q to CA and R to AB are also
concurrent. [T 2000]

Find out whether the following pairs of lines
are parallel, non-parallel and intersecting, or
non-parallel and non-intersecting

) F=i+j+2k+1@i-2j+4k)
P=2i+j+3k+u(6i+4j-8k)

i) P=i-j+3k+2(i- j+ k)
P=2i+4]+6k+p@i+ j+3k)

(i) = i+k+a(i+3]+4k)
b=2i+3j+u@i-j+k)

(i) parallel (ii) the lines intersect at the

point with p.v. —21i + 2] (iii) lines are skew

'O is the origin of vectors and A is a fixed

point on the circle of radius 'a' with centre O.

The vector OAis denoted by &. A variable

point 'P' lies on the tangent at A & OP= F.
Show that &.F= [a’. Hence if P = (x, y) &
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Sol.
Q.17

Sol.

Q.18

Sol.
Q.19

Q.20

Sol.
Q.21

A = (X1, y1) deduce the equation of tangent at
A to this circle.

XXy +Yy1 = a’

Let U be a vector on rectangular coordinate
system with sloping angle 60°. Suppose that
|t —i| is geometric mean of [fi| and |0 21|
where i is the unit vector along x-axis then |ﬁ|
has the value equal to +a — +/bwhere

a, b e N, find the value (a + b)* + (a—b)®.
28

§.b E&dare the position vectors of the points
A=(XY,2),;B=(y -2z 3x); C = (2z, 3%, -Y)
and D = (1, -1, 2) respectively. If |5] =243 ;

&b =B 8h :g & (83 is obtuse, then find

X, Y, Z.
X=2,y=-2,2=-2

If ¥and § are non zero constant vectors and the
scalar b is chosen such that |[F + b§]| is
minimum, then show that the value of
b8+ |¥F+b8Pisequal to|F

Given three points on the xy plane as O(0, 0),
A(1, 0) and B (-1, 0). Point P is moving on the
plane satisfying the condition

(ﬁ .ﬁé) + 3(6&.&3’) = 0. If the maximum

and minimum value of |ﬁ | I@ | are M and m
respectively then find the value of M? + m?.
34

If O is origin of reference, point

AK): By c(k) ; D(E+b) E(b+b);
F(E+X) G(X+b+E) where K= ai+ aj+
aglz;t)): bii+ b, j+ bk & E=cii+cj+csk
then prove that these points are vertices of a

cube having length of its edge equal to unity
provided the matrix

a; a; 2z
b, b, bg|is orthogonal. Also find the
C; C C3
length XY such that X is the point of

intersection of CM and GP, Y is the point of
intersection of OQ and DN where P, Q, M, N

Sol.

Q.22

Sol.

Q.23

Sol. (b)

Q.24

Sol.

Q.25

Sol.

Q.26

are respectively the midpoint of sides CF, BD,
GF and OB.

V11

3
Given that &= i-2j+ 3k; V= 2i+j+ 4k;
W=i+3j+3k&l.R-10)i +(V.R-20)]
+(\}\J/.I5—20)I2:0. Find the unknown vector R .
—i+2j+5k

(a) If §+ b+ =0, show that ¥x b= bx&=
£ x § . Deduce the sine rule for a AABC.

(b) Find the minimum area of the triangle
whose vertices are A(-1, 1, 2); B(1, 2, 3) and
C(t, 1, 1) where t is a real number.

Ve

The length of the edge of the regular
tetrahedron D-ABC is 'a'. Point E and F are
taken on the edges AD and BD respectively

such that E divides DA and F divides BD in

the ratio 2 : 1 each. Then find the area of

triangle CEF.
2

1243

sg. units

let 5 =+43i-jandb = i+£]and
K=K+ (@@ -3)b, §=pK+qb.1f ¥0¥,
then express p as a function of g, say p = f (q),
(p #0 & q # 0) and find the intervals of
monotonicity of f(q).

2
p= M; decreasinging e (-1,1),q#0

N |-

(a,-a)® (a,-b)* (a,—c)’

Let |(b,—a)® (b —h)*> (b,-c)?|= 0 & if
(Cl_a)z (Cl_b)z (01_0)2

the vectors & = i+aj+a’k; p=i+bj+b?k:

V=i+ cj+ c’k are non coplanar, show that
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Q.27

Sol.
Q.28

Sol.

Q.29

Sol.

Q.30

the vectors &, =i+ a ]+ a2 k; B,=i+ by j+

bk & ¥, =i+c;j+c? kare coplanar.

Given non-zero numbers Xy, X, X3; Y1,Y2, Y3 and
21,2, & Z3
(i) Can the given numbers satisfy
Xp Xy X3 X1X +Y1Y, +2:2, =0
Yi Y2 Y3 |Z0& (XoX5+Y,Y3+2,23=0
Z, Z; 13 X3Xy +Y3Yy +232; =0
(i) Ifx;>0andy; <0 foralli=1,2 3and
P(X1, X2, X3); Q (Y1, Y2, ¥3) and O(0, 0, 0), Can
the triangle POQ be a right angled triangle?
NO, NO

The p.v.'s of the four angular points of a

tetranedron are A(] + 2k); B@i + K);

C(4i+3]j+6k)andD (2i+3]j+2k). Find:

(i) the perpendicular distance from A to the
line BC

(ii) the volume of the tetrahedron ABCD

(iii) the perpendicular distance from D to the
plane ABC.

(iv) the shortest distance between the lines AB
& CD.

(i) g V14 (ii) 6 (iii) g V10 (iv) v/6

The length of an edge of a cube
ABCDA;B;C;D; is equal to unity. A point E
taken on the edge m is such that |A_E| :%.

A point F is taken on the edge BC such that
‘ﬁ‘:% If O; is the centre of the cube, find

the shortest distance of the vertex B; from the
plane of the AOEF.
11

V170

A(8); B(B)); C(t) are the vertices of the
triangle ABC such that 5:%(2i—f’—7f<);

h=3V+j—4k; E=22i-11}- oF. A vector

Sol.

Q.31

Q.32

Q.33

Sol.

Q.34

b=2j- k issuch that (F+p) is parallel to i
& (F- 2i) is parallel top. Show that there

exists a point D(a)) on the line AB with
8] A A ~

d=2ti+ (1 - 2t)j+ (t — 4) k. Also find the
shortest distance C from AB.

217

If 5:a1?+a2]+a3|2; B’:bli*'bz]"’bglzand
E'=cyi+c, )+ csk then show that the value of the
scalar triple product [n§+6J nb+Enk + 5]

(a) Prove that [ x b|= /- E.[gx Ex E)]

(b) Given that ¥, b, ., § are four vectors such

that ¥+b=uf.b. §=0& (h)2 =1, where
scalar then prove that

BB (B EI= B4

ABCD is a tetrahedron with pv's of its angular
points as A(-5, 22, 5); B(1, 2, 3); C(4, 3, 2) and
D (-1, 2, -3). If the area of the triangle AEF
where the quadrilaterals ABDE and ABCF are

parallelograms is /S then find the value of S.
110

Given the points P(1, 1, -1), Q (1, 2, 0) and
R (-2, 2, 2). Find
(@) PQx PR
(b) Equation of the plane containing the points
P,QandR
(i) in scalar dot product form
(i) in parametric form
(iii) in Cartesian form
and if the plane through PQR cuts the
coordinate axes at A, B, C then the area of the
AABC.

Sol.(a) 2i—3j+3k
b)) ¥. h=-4,

(i) F= i+j-k+A(j+Kk) + p(3i+j+3k),

422
9

(iii) 2x -3y +3z+4 =0, area =
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Q.35

Sol.

Q.36

Q.37

Q.38

Sol.

Q.39

Sol.

Q.40

Find the scalars o and B if & x (bxEy +
K.b)b = 4 28 — sin )b+ B2 -1) ¥ &

(¥ .EYX=E while band ¥ are non-zero non
collinear vectors.

=)"n
B

o=Nnw+

nel&p=1

Given four points P;, P,, Pz and P4 on the
coordinates plane with origin O which satisfy
the condition ﬁ’n_ﬁ @n+1=§ aDn, n=23

(i) If P4, P, lie on the curve xy = 1, then prove
that P does not lie on the curve.

(ii) If Py, Py, Py lie on the circle x* + y? = 1, then
prove that P, lies on this circle.
Prove the result (Lagrange's Identity)

P ps
(bxf). (Fx§) = ngg & use it to prove
the following. Let (ab) denote the plane formed
by the lines a, b. If (ab) is perpendicular to (cd)
and (ac) is perpendicular to (bd) prove that (ad)
is perpendicular to (bc).

1 2 1
Let¥=| o0 |; b=|1]|: E=]-1].
-3 0 1
Find the numbers a, B, y such that
-2
ol + BB)+ ybj:

6
oa=-1,p=-2,y=3

Solve the following equation for the vector P :

hx & +(5.E)E’:B}><E’Where 5,5,5 are non
zero non coplanar vectors and &is neither
perpendicular to Enor to £, hence show that

(8 §+—5§g—]€] is perpendlculartog t.

The base vectors 5’1, 52, 5’3 are given in terms

of base vectors El, Ez, 5,3 as

8 =2b+3b,-b,;

Sol.

§,=b,—2b,+2b, &

8= 2b,+b,2b,.

If F=3 El—gz +2 53 , then express Fin terms
of &, 8%, & §;.

F= 25 + 58, + 38,
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ANSWER KEY
EXERCISE # 1

Qus. 1 2 12 13 14 15
Ans. B A D B C A C B A B B A D B B
Qus. | 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. C AC A D A C C A C D D B B C |BCD

Qus. | 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans. | B,D A A A C C A A |ACD| C B B.C [ABC|[ B C

w
IS
&)
o
~
©
©
=)
=
[N

46. False 47. (i) True (ii) True 48. False 49. False
50. cos \/% 51.5+2 52.0 53. Orthocentre 54.27 — j
55. Zor=n 56. 4

4 4

EXERCISE # 2
PART- A

Qus. 1 2 3 4 5 6 7 8 9 10
Ans. B D C C C D B B D A
Qus. | 11 12 13 14 15 16 17 18 19
Ans. Cc C C Cc Cc A B D A

PART-B
Qus.| 20 [ 21| 22 [ 23 | 24 | 25| 26 | 27 | 28 29
Ans. | AC| A[AB|CD| AB| A |ACD|BCD| AC | ACD
PART-C

Qus. 30 31 32 33
Ans. B C D A

PART-D

34. A >R, B>S; Co>P;D>Q 35 A—>P,B>PR, Co>R;D>T

EXERCISE # 3

2. 10:7 & 7:5externally 3. (6,-9,-9)or(-4,11,11)
8. §<’=5$(5-5)5 9. (4V2) i —(U2) -2 )k
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1 1
10. (1/4/3), (413, 4/3, 413 1. V== h+ §xb
( ) ( ) b2 W
13.[¥bE) 143 16.410 unit  17. 9 units 20. % 21. 6 23.8:3
27. A 28. A 29. B 30. A 31 B 32.D 33.B
34. A 35. A
EXERCISE # 4
1. A 2.C 3.B
4. Many answers are possible one of the possible answers V, = 2i,V,=—i + j,V,= 3i —2] +4k
6. B 7.C 9.C 11.C 12. A 14.B
15. w=0 —2(f . ¥)h 16.B 17.B,D 18.C 19.C
20. B 21. A 22. A 23.D 24.C
25. A > Q,S; B5>P,RS,T; Co5>T;D>R 26. A 27. B 28. 5
29.C 30.A, D 31.9 32.A5Q;B>P,QR,STorP;C>S:D>T
33.3 34.C
EXERCISE # 5
1.B 2.D 3.B 4.A 5.B 6.B 7.A,C 8.B
9. A 10.-1 11 §i+§ ]+§ K 12 (C1115)F — @203)] - (2115) k

13. L:(2,8,-3),M:(0, 1, 2)

15. (i) parallel (i) the lines intersect at the point with p.v. —2i + 2] (iii) lines are skew

V11

16. XXy + Yy, = a2 17. 28 18.x=2y=-22=-2 20.3 2= 22.— i+2j+5k
2
23. (b) ﬁ 24. > Q. units 25.p= ——= q(q 3. ; decreasinging € (-1,1),q=0
2 1243 4
27.NO, NO 28. (i —\/_ i) 6 (iii) ~ 10 (iv) 6 29, 30. 2417
0) 4 (i) 6 (ii ) 0 (iv) ﬁ
33.110 34.(a) 21 —3j+3k (0) (i) F. =4, (i) F=i+]-k+r(j+k)+p(3i+j+3k),
(iii) 2x -3y + 3z +4 =0, area = £
_ n
35.a:nn+(12)“,ne|&[3:1 38.a=-1,p=-2,y=3
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30. {8 ([ggg] B+ 8xby+ g% %%} 40.F = 2K, + ¥, + 3k,
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