Fill Ups, of Vector Algebra & Three Dimensional
Geometry

Q.1 Let e 1.38.¢ be vectors of length 3, 4, 5 respectively. Let 4 be

perpendicular to B+C.BtoC+AmdCo A+B. Then the length of

vector A+B+C s (1981 - 2 Marks)
Ans. 52
Solution.

Adding (1), (2) and (3) we get

2(3 B+B E+Eﬁ]=ﬂ @

Now, [4+F+C" =(4+B+C)(d+B+C)

—AA+BB+CC+24B+2BC+2C
-’ +|rsaf|2 +|612 +2(AB+BC+C4)
0 |§+I_?+E| = S\E

Q. 2. The unit vector perpendicular to the plane determined by P(1, -1, 2), Q (2, 0,

-1)and R(0, 2,1) is ....... (1983 - 1 Mark)
i25+}+f&
Ans. V6
s POXPR
Solution. Required unit vector, |PQ"H
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F@=?+}—3§; ﬁ=—}?+3}'—i‘:

- -

i j kK
~POxPR=|1 1 -3
-1 3 -1

= 149+ 3+ +(3+Dk =8i+4;+4k

PO x PR| = /64 +16+16 = /06 = 4.6

+|(Ef+4j+4,l:"l =i|'/2f+j+k\l.

s R - e

Q. 3. The area of the triangle whose vertices are A (1, -1, 2),B (2, 1,-1), C(3, -1,
2) IS ....... (1983 - 1 Mark)

Ans. V13

Solution.

Area ofMBC=%|ﬂx E_C'1

BA=—i-2j+3k.BC=i-2j+3k

P J
1 1j~ - - .
SA=Jl 2 3=C16j+4H 53]+ 2k | = 054 = |13
1 2 3

Q. 4. A, B, Cand D, are four points in a plane with position vectors a, b, c and d
respectively such that

(@-d)b &)= -d)E-a)=0
The point D, then, isthe ................. of the triangle ABC. (1984 - 2
Marks)

Ans. orthocenter

Solution. Given that a-&.¢. d are position vectors of points A, B, C and D
respectively, such that
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(a-d).(6-c)=(B-d).(c-a)=0

= DA.CB=DB.AC=0
= DA 1 CB and DB | AC

A

E C
Clearly D is orthocenter of DAABC

a a2 1+a.':3

If{b b 1+8° |=0
Q.5.

-coplanar, then the product abc = .......

- 2 — —
e ¢ 1+¢° 4=(Laa"). B=@bb) C=(Lecc).

and the vectors

Ans. -1
a at l+a
Giventhat [p 5 1+5° =0
2 3
Solution. c ¢ l+c
a a'2 1 1 a 02

=|b B 1+abcll b b*|=0
c & 1 1 ¢ ¢
Operating & < Gandthen €, & G jpy fjrst determinant

2 2

1 a a 1 a a
=1 & B+abcll B B%=0
1 ¢ 02 1 ¢ c!
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1 a a

= (l+abc)]l & B°|=0
1 2

i
1 a a
—either 1 +abc=00r 1 » B%|=0
1 ¢ &
AB.C

Also given that the vectors are noncoplanar

. [:iﬁﬁ]atﬂ where A=i+aj+a’k
ie.,

1 a a*

§=F+b}'+bzfc, E=E+c}'+c2§ =1 b5 =0

g
1 ¢ &

~Wemusthavel +abc=0=abc=-1

I-EKE+E'EXE=
CxA-B C-AxB (1985 - 2 Marks)
Ans. 0

) ) TEE ABC|=0
Solution. As given that 4.B.C are three noncoplan ar vectors, therefore, [ ];E

Also by the property of scalar triple product we have
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If 4=(LL1), C=(0.1-1)

Q.7 are given vectors, then a vector B satisfying the
equations 4% =C ang 48 =3 (1985 - 2 Marks)
§f+§j+5£
Ans
Solution.

Given 2=}+}'+E, C=}—k

Tt Rl
by e e
I
LS
|
E

=@ ita-Dj+0-0k =j-k

-

AB=3 =x+y+z=3
Using equations (1) and (2) we get
l1+z+z+z2=3

=7=2/3=y=2/3,x=5/3

ai + j+ k., i+bj+k and i+ ] +ck

Q. 8. If the vectors (a#b#c#1)are coplanar,

1 1 1
_y — + =
then the value of ¢-2 7% (=9

(1987 - 2 Marks)
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Ans. 1

Solution. Given that the vectors ¥=®+J+k. v=i+bj+k onq W=i+j+ck where a £ b #
C # 1 are coplanar

a 1 1
1 51
1 1 ¢

[ivw]=0= _0

Oeprating C, - C,, C, - C,
a-1 0 1
1-5 b-11

0 1l-c¢ ¢

=0

Taking (1 —a), (1 - b), (1 — c) common from R1, Rz and R3 respectively.

1
1 0 —
l-a
=(1-a)(1-5({l-c)|1 -1 %=ﬂl
c
0 1 —
1-¢

= (1-a)1-B)(1-c) _{1_—:_115}%—:(1_0}}:0

f— {l—ﬂxl_b)(l_c) 1Eg+1ib+lfcj|=ﬂ

= (1-a)1-b)(1-c)

1 N 1 _{1—c}—1]=ﬂ
|1-a 1-b l1-c

= {l—a}(l—b)ﬂ—c}[i+é+é—l} =0

Buta#b#c# 1 (given)

1 1 1 1 1 1
+ + -1=0 = + + =
l-a 1-b 1-c¢ l-a 1-b 1-c¢

Q. 9. Letb=4i +3j and ¢ e two vectors perpendicular to each other in the xy-
plane. All vectors in the same plane having projections 1 and 2
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along © and . respectively,, are given by ........ (1987 - 2 Marks)

Solution.
Let ¢ = 0i + B
As b 1 ¢ (given) - be=0

—(@i+37) (i +BJ)=0=>da+3p=0

_ B _ o B
=o=—y =3 4
= a=+3A f=—4L ..(1)

Now, let a=xi+yj pe the required vectors.

Then as per question

7 aong 5 -85 o Y,

Projection of 6] 4243
= 4x+3y=5 .(2)

Also, projection of a along c=2

S

_ac_, - ox + fy _2 Ix—4y

el N Py

= 3Ax — 4Ly = 10A

2

= 3x-4y =10 ..(3)

Solving (2) and (3), we getx =2,y =-1

2

S, ¥

=~ The required vector is

Q. 10. The components of a vector ¢ along and perpendicular to a non-zero
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vector © 77 ... and ....... respectively..

Q. 11. Given
a=(11,¢c=(0.1-1), ab=3

that
Marks)

5i+2f+2k
Ans. 3

Solution.

Given E=}+}+§, C=j-k

Let B=xi+yj+:zk

T
I
LS
|
=

ATO. AxB=C>|1

-
fa e Sy
[ T e 1
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=(E-)) j+E&-Dj+0-0)k =j-k

z—y=0
= x-z=1 = y=z (D
y—x=-1 x=1+z

AB=3 =x+y+z=3

Using equations (1) and (2) we get
l1+z+z+z2=3
=2=2/3=y=2/3,x=5/3

= 5. 2. 2-
..E=§:+31+3k

Q. 12. A unit vector coplanar with |/ +2F ad i +2j +k

—_—  —t  —

to {+J +k s (1992 - 2 Marks)

and perpendicular

Ans. 2 V2

Solution. Let ¥*¥/+ZF pe 3 unit vector, coplanar with i+7+2F and #+2j+% and also

perpendicular to +J*k

X y z
Then, (1 1 2(=0
1 21
= 3x+y+z=0 (1)
and x+y+z=0 oo 1L)

Solving the above by cross multiplication method, we get
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As X+Yi+zIk g 3 unit vector, therefore

1 1
0+32+)2=1o Al =— A=t —
2 V2
}'—fr or —:.r'+.%
V22

=~ The required vector is

Q. 13. A unit vector perpendicular to the plane determined by the points P(1, — 1,

2) Q(2,0,-1)and R(0, 2, 1) is ....... (1994 - 2 Marks)
(24 j+k)
Ans. 6

_ s _ P(i-j+2k). (2 - k),
Solution. We have position vectors of points

R(2_}+E]
QP =(i-j+2k)-(2-k)=—i—j+3k
COR=2j+k-2i+k=-2i+2j+2k

Now any vector perpendicular to the plane formed by pts

i ok
oPxoR =1 1 =S4
PQR is given by 2 22
[ _45_aF)
= Unit vector normal to plane J64+16+16.
J2ejek)
=

Q. 14. A nonzero vector ? is parallel to the line of intersection of the plane
determined by the vectors Li+] and the plane determined by the

vectors 10 1+E The angle between @ and the vector 1 ~2+2F s (1996
- 2 Marks)
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3m

n
Ans. 4 4

Solution. Eq" of plane containing vectors ' 4 7¥7 %

-1 3
[F-iii+j]=0=|1 0
1 1

=z=0 A1)

=0

Lo e R

Similarly, eq" of plane containing vectors '~/ @di+Fk is

-1 y+1 =z
[r—(-)i-ji+k]=0=|1 -1 0=0
10 1

=>X-1)(-1-0)—(y+1)(1-0)+z(0+1)=0
=>-X+1-y-1+z=0

>X+y-2=0 ...(2)

Let a=ai+ayj+ak

Since @ is parallel to (1) and (2)
as=0andai+ta—-a3=0=>a=—-a,a=0

- a vector in direction of @ isi—J

Now if 0 is the angle between ¢ @9 1-27+2F thep

_L L) 3
T 15454 23

=cos 0 =iL = b=n'4orInd
J2

cosf

Q. 15. If 2amdc gre any two non-collinear unit vectors and ¢ * any vector,
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. ®»ol=
then |&xc] (1996 - 2 Marks)

. ) _C and 5_ them Bxo— i
Solution. Let us consider ? =7 ¢ ¢=J fhen bxc=k
Let a=xi+yj+zk

- - -

= abxe - - T
Then, (ab]b+(a.c}c+m(ﬁx €) =xi+yj+zk =g

Q. 16. Let OA=a, OB =10a+ 2b and OC = b where O, A and C are non-collinear
points. Let p denote the area of the quadrilateral OABC, and let q denote the area
of the parallelogram with OA and OC as adjacent sides. If p = kq, then k =

....... (1997 - 2 Marks)

Solution. g = area of parallelogram with 04 and OC as
: : =|0A=0C| =|axb
Adjacent sides | | |“ |

And p = area of quadrilateral OABC
->[03 08|} o3 <]
—fax(10a-+ 35)+ 3|10+ 2) <5

=|Ex5|+5|&x5|=ﬁ|&x5| . p=6g=k=6
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True / False of Vector Algebra & Three Dimensional
Geometry

True / False

Q.1 Let 4 BandC pe ynit vectors suppose that AB=4.C=0. gnd that the angle

_}
between 5 and € jg ™/ The 1=22(BxD). (1981 - 2 Marks)
Ans. T

Solution. 4. B. € are three unit vectors such that

_— —

4.B=4.¢c=0 (D)
and angle between B and € is 6.

Now eq. (1) shows that 4 is perpendicular to both 3 2d C.

~BxClld=BxC=hrdwhered 5o ony scalar..

=|BxC|<| 4| =>sinnb==)

(as m/6 1s the angle between

A=+~ =>BxC=t-d =4 =t2[§xC‘]

1
T2

b | =

~ Given statement is true.

Q.2.If X.A=0, X.B =0, X.C =0 for some non-zero vector X, then [AB C] =
0 (1983 - 1 Mark)

Ans. T

Solution.
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X A=0 —either j_por ¥ 1 A
TH—0=either =0 or X LB
XY.C—0 =>either C=0 or X LC

ifﬁnrﬁmﬁ=ﬂ:>|:ﬁf_?ff:|=ﬂ
:[EEE]=G

v |

Other wise if ¥1A4XLBXLC then 4.5.C 3re coplanar
~ Given statement is true.

Q. 3. The points with position vectors a + b, a— b, and a + kb are collinear for all
real values of k. (1984 - 1 Mark)

Ans. T

Solution. Let position vectors of pts A, B and C
be @+b.a-b ang a+& respectively..

Then, B =pv.ofB—p.vofd =(a—5)—(a+5)=-2b
Similarly, BC=a+kb-a+b=(k+Db
Clearly 4BIBC vkeR

= A,B, C are collinear k=R

-~ Statement is true.

Q. 4. For any three vectors @ 2 md & (@=0). (b—c)x(c-a)=2a bxc (1989

- 1 Mark)

Ans. F

Solution. For any three vectors @2 and ¢. e have
LHS. =(a—b).(b—c) x(c—a)

- - - - - = = -

=(a-b)(bxc+axb+cxa)

= E{Et ® _r:"] +a(axb)+ E(E ) —E{E‘r P E} —5.(:_1 % E]l —bcx 5}
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=labc]-[abc]=0=RHS.

=~ The given statement is false.
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Subjective Problem of Vector Algebra & 3 D Geometry,
(Part -1)

Q. 1. From a point O inside a triangle ABC, perpendiculars OD, OE, OF are
drawn to the sides BC, CA, AB respectively. Prove that the perpendiculars from A,
B, C to the sides EF, FD, DE are concurrent. (1978)

- = = — -

Let perpendiculars from A to EF and from B to DF meet each other at H. Let position
vector of H be ™ we join CH.

In order to prove the statement given in question, it is sufficient to prove that CH is
perpendicular to DE.

Now,as OD LBC = d.(b-c)=0

= db=dc -
ASOE 1 AC = efc-a)=0 = gr—ga -
As OF LAB = f(a-b)=0 = fa=7b ()

Also AH 1 EF = (r—a)(e—)=0

= re-rf-ae+af=0 e
and BH L FD = (r-b).(f -d)=0
= rf-rd-bf+bd=0 A5

Adding (4) and (5), we get

re—ae+af-rd-bf+bd=0

= r(e-d)-ec+dc=0

(Using (1), (2) and (3))

= rle-d)-c(e-d)=0 = (r-c)(e—d)=0

— CHED=0 = CHLED  HenceProved

Q.2. AL, Aoy, An are the vertices of a regular plane polygon with n
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n-1

> (04i x O4i#1) = (1—n)(Ody » O4y)
sides and O is its centre. Show that ™ (1982 - 2
Marks)

Solution. ©41,042....04n g]] vectors are of same magnitude, say ‘a’ and angle between

n .
. . . = radians. Let P .
any two consecutive vector is same thatis = be the unit vectors L to the

plane of the polygon.

Oy x 0y = a s.inz?ﬂ:ﬁ 0

-l n-1 I
Now, 3 04i xOdi+1 = Y a’ sin—p

i=1 i=1

n . .
=(n—1)a2mﬂfp — —(n—1)[04 x 04 ]
[using eq® . (1)]

- (1-n)[042 x0A] = RH.S
Q. 3. Find all values of A such that x, y,z, # (0, 0, 0)

ang T +Ix+ Gl =37 +By+AT 510z _au7 «T y+R ) where 1, 7. F are unit vectors

along the coordinate axes. (1982 - 3 Marks)
Ans.A=0,-1
Solution.
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(4 +30)x+(3i-3j+k)y+(—4i+5))z

= Mxi+ y] +zk)

= x+3y-4z=kx = (1-Dx+3p-4z=0
= x-3y+3z=iy = x-3+L)y+3z=0
= 3x+y+0z=)z = 3x+y-tz=0

All the above three equations are satisfied for x, y, z not all zero if

-2 3 4
1 —B+1) 5
3 1 -

=0

= (1-W)[3L+A%—5]-3-A—15] -4[1+9+31]=0
= 3+m240=0 = MA+D)? =0 = A=0.-1.
Q. 4. A vector 1 has components A, A2, Az in a right -handed rectangular

Cartesian coordinate system oxyz. The coordinate system is rotated about the x-

™

axis through an angle 2" Find the components of A in the new coordinate system,

in terms of A1, Az, As.
As. Ayt — Ay j + Ask

Solution. Since vector 4 has components A1, A2 ,As, in the coordinate system OXYZ,

E=EAI+}'A2+§EA§
s

When given system is rotated through 2 the new x-axis is along old y-axis and new y-
axis is along the old negative x-axis z remains same as before.

Hence the components of A in the new system are

Ao, - A, A3

- A becomes 4yi—4 j+ Ak
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Q. 5. The position vectors of the points A, B, Cand D

are 3 =2/ —k20+3j—4k~i+]+2kamd4i +5] + 1k respectively. If the points A, B, C
and D lie on a plane, find the value of A .

Ans. 146/17
Solution. Then AB = —i-5j-3k, AC=—4i+3j+3k

AD =i +7]+(1- W)k

. .. AB.AC AD : ABACAD|=0
We know that A, B, C, D lie in a plane if AB,AC.AD 3pe coplanar i.e. [ ]

-1 5 3
4 3 3
1 7 1-1

= =0

= —1(3-3h-21)-5(—4+41—3)—3(28-3)=0

 3+18_20h+35+03=0 — 17h=146 — ;~,=#

Q.6.If A, B, C, D are any four points in space, prove that —

AB xCD +BC x AD + CA x BD| = 4 :
XEDF B AT T EAX (area of triangle ABC)

Solution. Let the position vectors of points A, B, C, D be a, b, ¢, and d respectively
with respect to some origin O.

A

Then, AB=b-a, AD=d-a
BC=c-b BD=d-b
CD=d-c Cd=a-c
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—_— — — — — —

Now, | 4BxCD+BCxAD+CAxBD|

P — A - b =, = e

=|(B-a)x(d—C)+(c—B)x(d—a)+(a—c)x(d—b)| -bxd+bxa+axd—axb—cxd+cxb|

- - - - = - - = - - = =

——————

=2bxa+cxb+axc| (1)

Also Area of AABC is

- e e = = e = -

=%|(cx a—-cxb—-bxa+bxb|

- - - = - -

bxa+ecxb+axc

=%|—5x5—5x3—5x5| =%|

- = = = = =

= 24r{AABC) =|bxa+cxb+axc )

From (1) and (2), we ge

_— —— — @ —— @— —

| ABx CD'+ BCx AD+CA x BD |
=2(24r (A4BC)) =4Ar(A ABC) Hence Proved.

Q. 7. Let OA CB be a parallelogram with O at the origin and OC a diagonal. Let D
be the midpoint of OA. Using vector methods prove that BD and CO intersect in
the same ratio. Determine this ratio.

Solution. OACB is a parallelogram with O as origin. Let with respect to O position
vectors of A and B be @ and & respectively..

Then p.v. of C is a+h.

B [FJ [4_1'+_£}| o
i
M
o [?'i D A
2
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b | 4

Also D is mid pt. of OA, therefore position vector of D is
CO and BD intersect each other at P.

Let P divides CO in the ratio A : 1 and BD in the ratio p : 1 Then by section theorem,
position vector of pt. P dividing CO in ratio

a1 _Mx0+1x@+d) (a+h)
A+l L+l (D)

And position vector of pt. P dividing BD in the ratio p : 1 is

ay . .z
516
n+l 2(u+D) ..(2)

As (1) and (2) represent the position vector of same point, we should have

a+b pa+2b
A+l 2+

Equating the coefficients of @ 242 we get

1 __u
A+l p+1) .
.. (1)
v
A+l p+1 (ii)

From (ii) we get A = u = P divides CO and BD in the same ratio.
Putting A = pin eq. (i) we get p =2

Thus required ratio is 2 : 1.

Q. 8. If vectors a.b.c are coplanar, show that
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= &
al B e
=B
=] e
=) R
GR BRI

I

=]

|

Solution. Given that 4-9- ¢ are three coplanar vectors.

=~ There exists scalars x, y, z, not all zero, such that

-

xa+yb+zc=0 .. (D

Taking dot product of @ @d (1. we get

IEE+}-'EE+EEE=6 (2)

Again taking dot product of 2 2¢M: e get

- J—

xb.a+ybb+zhc=0 ...(3)
Now equations (1), (2), (3) 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 coefficient matrix
should be zero

1e aa ab ac|=0

—-— - — —_—

ba bbb be
Hence Proved.

Q. 9. In a triangle OAB, E is the midpoint of BO and D is a point on AB such that
AD : DB =2:1. If OD and AE intersect at P, determine the ratio OP : PD using
vector methods.

Solution. With O as origin let aand b pe the position vectors of A and B respectively.
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A

b | Bl

Then the position vector of E, the mid point of OB is

Again since AD : DB = 2: 1, the position vector of D is

1&+25_E+25
1+2 3

=~ Equation of OD is

;=r[5+zﬁ']
3 (D)
and Equation of AE is
i3
F=ga+35 ——

2 (2

If OD and AE intersect at P, then we will have identical values of ”- Hence comparing

the coefficients of @ and 5. e get

=1-5 and

t ot
3 3

Putting value of tin eq. (1) we get position vector of point of intersection P as

5+2b
5 .. 3

Now if P divides OD in the ratio A : 1, then p.v. of P is

;L[E;E’]n.ﬂ
= {5+25}
A+l I(h+1) (4

Get More Learning Materials Here : & m

@’E www.studentbro.in



From (3) and (4) we get

A
3aD) 5 = Sh=3+3h=3/2

OP:PD=3:1

Q. 10. Let 4 =2i +k.B=i+j +k.and C=4 -3j +7k . Determine a

!

—_—

xBand R-4 =0

]|

—_— :’( —

vector & - Satisfying

Ans —F—E}+ 21%

—

vector ® such that ®*8=

Let §=xf+y:r'+z.%
Then RxB=CxB

= kg
y
L.

= e e
Il
e
ds
=om]

= (y=2Ni—(x—2)j+(x—k = 10i-11;+ Tk

=y-z=10...(1)

z-Xx=-11...(2)
X-y=7...(3)
AlsoR4d =0

= 2x +z=0 ... (4)
Substituting y =x- 7 and z = -2x from (3) and (4) respectively in eq. (1) we get

X-7+2x=-10=> 3x =-3
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=>x=1,y=8andz=2

Q. 11. Determine the value of ‘c’ so that for all real x, the

vector ©d—6j-3k and xi+2j+2axk make an obtuse angle with each other.

—i{c{ﬂ
Ans. 3

Solution. We have’ E=CIF—5}'+3-%=. S=IF—1}+2C:I’E
Now we know that 9214Icos®

a and

ol

As angle between is obtuse, therefore

cosB<0=ab<0
= ot -12+6ex<0 = —cxz—ﬁax+12>ﬂ?¥xER
— —c=0andD=<0 = c<0 and 36c° +48c <0

= c<0and c3c+4)<0 = c<0and(B3c+4H=0
= cefande>=—4/3 = 43=c<0

Q. 12. Inatriangle ABC, D an d E are points on BC and AC respectively, such
that BD = 2 DC and AE = 3EC. Let P be the point of intersection of AD and BE.
Find BP/PE using vector methods.

Ans. 8:3

Solution. Let @2.c. be the position vectors of pt A, B and C respectively with respect
to some origin.

ATQ, D divides BC in the ratio 2 : 1 and E divides AC in the ratio 3 : 1.
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e 1

+2¢ a+3c

- position vector of Dis 3 and position vector of Eis 4

Let pt. of intersection P of AD and BE divides BE in the ratio k : 1 and AD in the ratio
m : 1, then position vectors of P in these two cases are

5+k[a4fc} .f_:+m[b_;2¢]
£ and respectively.

E+1 m+1

Equating the position vectors of P in two cases we get

E - 1 = 3k -
a+ b+ c
4k +1) E+1  HEk+D)
1 - mo o= 2m -

a+ b+ C
m+l  3(m+1)  3I(m+1D)

k1
4k+1) m+1 )
1 m
E+1 3(m+1) @)
3k Im
4(k+1) 3(m+1)
Dividing (3) by (2) we get
3k 8
77T e req. ratio is 8 : 3.

Q. 13. If the vectors b.2.d. gre not coplanar, then prove that the

i xb) % (Exd)+(@xC)x(d xB)+(@xd)x (b xF) is -

vector b-Z.d. parallel to '2-

Solution. Given that 2.¢.d are not coplanar -~ [%-¢-d1=0

Consider, @<B)x@xd)+@xc)x@xB) +axd)x(xo)
Here, (axB)x(cxd)=—(cxd)x(axB)
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= —(EKE.E)E+(EK EE}E
=[acd[p-[becd]a (1)
(@xc)x(d=B)=—(d xB)x(axc)
— —(d xbo)a+(d x ba)c
—[adbc—[cdbla Q)
(axd)x(bxo) =((ExE}E]E—(ExEE)*
[NOTE : Here we have tried to write the given expression in such a way that we can
get terms involving @ a4 other terms similar which can get cancelled.]

Adding (1), (2) and (3), we get given vector =-Ybcdla=ka

= given vector = some constant multiple of ¢

= given vector is parallel to ©

Q. 14. The position vectors of the vertices A, B an d C of a tetrahedron ABCD
are 1+J+k1ad 3. respnectively. The altitude from vertex D to the opposite face

ABC meets the median line through A of the triangle ABC at a point E. If the

232

length of the side AD is 4 and the volume of the tetrahedronis 3 ° find the
position vector of the point E for all its possible positions.

Ans. (-1,3,3)or (3,-1,-1)

Solution. We are given AD =4

_22

Volume of tetrahedron 3
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= —Ar(A4BC)p =¥

Lad | =

|BAxBC|p=242

[

1 - - - -
S| U+B)x 2| p=242 or |j-k|p=22

or uﬁp=1u"§ Lp=2

4 G+i+m)
We have to find the P.V. of point E. Let it divides median AF in the ratio A : 1

MA+(i+j+k)

PV ofEis
A+l @
AE—PV. of E—-PV.of 4= " (i—j—k)
L+l
2
(AEP-AE {%] 3
+
..(3)

Now; pz + AE? — 4D?

NES B
o

A =1(2h+2) S A=-20r_2/3

Q. 15. If A, B and C are vectors such that | B|=| C|. Prove that [(A + B) x (A +
C)]xBxC)(B+C) =0.

Solution. We have, “4+8)x(d+C)
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—_ == = — = = = —

- = = = = =

=Brxd+AxC+Bx=C [ Axd=0]
Thus, [(4+B)x(4+C0)]x(BxC)

—_— — — = — —

[ [AB C] =0if any two of A, B, C are equal.]
=[Z{"§]{E—E}

Thus, LHS of the given expression
=[ACB{(B-0)(B+C)

~[ACBI{BF -|CP}=0 [|B|=C[]
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Subjective Problem of Vector Algebra & 3 D Geometry,
(Part -2)

Q. 16. Prove, by vector methods or otherwise, that the point of intersection of the
diagonals of a trapezium lies on the line passing through the mid-points of the
parallel sides. (You may assume that the trapezium is not a

parallelogram.) (1998 - 8 Marks)

Solution. The P.Vs. of the points A, B, C, D are

A(0).B(5).D(d).C(d +1b)
[~ &)
@ 1;’”5] @+ 78)
D o
4 @) R( 2

2 )

Equations of AC and BD are
r=Ad+ib) and r=(1-p)b+pd
For point of intersection say T compare the coefficients

A=pth=l-p=1-Rhor(f+1)k=1
1.
i+1

. d+th
Tis
t+1 ..(1)

1l

Let R and S be mid-points of parallel sides AB and DC then
Ris b and 5is d+;rE.
2 2

Equation of RS by r =a + s(b-a) is
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r=%+s[d +{r—1}%}

The point (1) will lie on above if,
d+1b IJ s|d+ - 1}
1+ 2

Comparing the coefficients, we get

1, (-D)
PR R V) {1+r)
t 1 1 @-h)_ 2% ¢

1+ 2 1+t 2 2{1+1‘} 1+t

f
1+1¢

Which is true . Hence proved.

Q. 17. For any two vectors u and v, prove that (1998 - 8 Marks)

@ (u-v)+[uxvP=|ul|vfand
0 (HuP O+ |vP=01-u-v +u+v+u=v)

uy =|u| |v| cost and ux V=|u| |v|si11Eln

Solution. We have, Where 0 is the angle

between ¥ 284 v and n s 5 it vector perpendicular to both Y and is such

that " form a right handed system.
Thus, [23]" =[if’ [ cos?0
and |uxr1 —|:.:| |v| Yonn= | | |v| sin” 8

|u . v+ | % vi2 = uf? | vi2 (cos® B +sin” B)
=|uf|vP

(b) Let|u|=a,|v|=b uxv=absin g n, where n s perpendicular to both uand v , | a |2 = a2
L.H.S. =(1+a? (1+b?

R.H.S. = (1 - abcos q0)? + (U + Vv)? (u x Vv)? +2(u+Vv) absin 67
=1 + a2b? cos? 0 - 2ab cos 0 +a2 +b? + 2abcos 0 + a2b?sin2 0.1+ 0

asnis L to both w and v
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=1+a°b’ (cos’ B +sin’ 6) + a® +5°

—1+a” +b +a’b? = (1+ a*)(1+57)

Q. 18. Let u an d v be unit vector s. If w is a vector such that w +(w x u) = v, then
prove that [(u x v) - w| < 1/2 and that the equality holds if and only if u is
perpendicular to v. (1999 - 10 Marks)

Solution. EY#1=@xV).(0-Wxit) = xV).(@xW)

TRTETATY
Fi 7.9

i (P —Wxil) =07 [ W] =05
VW = (F— i xit) =1 [ wii] =1 [l ¥ W]

1 cosB

EYH=| os6 1-@v |

(0 is angle between u and ¥)

=1-[ii ¥ ##]-cos’ B
[E7# _Lantg<l
2 2

el

sin2@=lie, 8=m/2 ~ i L 7.

Equality holds when
Q. 19. Show, by vector methods, that the angular bisectors of a triangle are
concurrent and find an expression for the position vector of the point of

concurrency in terms of the position vectors of the vertices. (2001 -5
Marks)

Solution. Let a.b.c be the position vectors by A, B, and C respectively,

Let AB, BE and CF be the bisectors of £A, 2B, and 2C respectively.
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B @) D a ¢

a, b, ¢ are the lengths of sides BC, CA and AB respectively.
Now we know by angle bisector thm that AD divides, BC in the ratio

BD:DC=AB:AC=c:h.

F bb +¢E
= The position vector of D is b+c

Let I be the point of intersection of BE and AD. Then in AABD, Bl is bisector of £B.
~ DI:IA=BD:BA

BD ¢
But —=—=
DC b

BD _ ¢
BD+DC c+b

ED c ac
o = BD=_—-
= BC c+b b+c

. L.
. DI'M_b+c'c a:(b+c)

d a+d(b+c)
a+b+c

PV of I=

ad+ {(b+c) -
L +c j _aﬁ+b&+c§
a+b+c ~ a+b+c

-

As p.v. of I is symm. in 4-2-¢ and a,b,c.

~ It must lie on CF as well.

AD and CFis also w}
[We can also see that p.v. of intersection of a+b+c
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Above prove that all the £ bisectors pass through I, i.e., these are concurrent.

Q. 20. Find 3-dimensional vectors "-*2:%3 satisfying 1% =4"1% =217 =60

B Rl & (2001 - 5 Marks)

are some possible values.
Solution. Given data is insufficient to uniquely determine the three vectors as there are
only 6 equations involving 9 variables.

=~ We can obtain infinitely many set of three vectors,

"-%2%:+ satisfying these conditions.
From the given data, we get

ﬁl_fal=4:>|i"1|=g
ﬁz-vz =2:.‘.=|1_"2|=ﬁ
ﬁ3 _ﬁ}:gg :}|ﬁ3 |= @

Also ﬁl.fz =—2 = (V| |Y,| cosB=-2

d
[Where 6 is the angle between h A 1|'12]

-1
= cosB=— = B=135°

V2
. V) and ¥, .
Now since any two vectors are always coplanar, let us suppose that are in x-y
plane.
Let ¥

1 is along the positive direction of x-axis

AS %) makes an angle 135° with %134 fines in X-y plane,
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Also keeping in mind

Againlet 7, =of +Bf +7k

LV =6=2u=6=a=3

= u"':l

!
F =S -0tf=-3=p=12

and
373

AISDHFI |=@ = 4::(,2+ﬁ.2 +]"2 =20 =y=2
Hence ?3=3§i2jt4f:

Thus, %) = 27, =—i + ;% =3i £2j+4
Are some possible answers.
Q.21 Let A= fi0i+ frwjand  BO)=g:0i+e:00t<[0U- \yhore f, f, g1, gs are

continuous functions. If 4 @ and B® are nonzero vectors for all t

and A(0)=2{+3j. 4(1) =6i+2j. B =3{+2]and B(1)=2{+6]. Then

show that A®and B® are parallel for some t. (2001 - 5 Marks)

Solution. 4®) is parallel to 3@ forsome ? €[0.1]

if and only if
A0 _5H0
gi(®)  g2(1)
or fi(D)-.g2() = f2(r).£ (1) for some 7 €[0,1]

for some ¢ €[0,1]

Let A(t) = n(0.g82(0— f2()-£1(1)

7(0) = £1(0).£2(0) - £3(0).£,(0)
=2x2-_3x3=-5<0

(1) = A1)-g2) - f20).g1(D
=0x0-2x2=32>0

Since his a continuous function, and h(0).h(1) <0

= There issome t € [0,1] for which h(t) =0 i.e., A®) and BO are parallel vectors for
this t.

Q. 22. Let V be the volume of the parallelepiped formed by
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the vectors d=ai+mj+ask. O=Bi+dhyj+bk. E=ci+orj+esk 1a.bcp \yhorar=1 2,
3
E(a,+b,,+c,,}=3l'.=

3, are n on negative real numbers and show
that V<L. (2002 - 5 Marks)
Solution.
@ ay
~Wehave y=[apzcl=|b B B
O & &

= V = (a1b2Cs + az2bsc1+ asbicz) - (a1baco + azbica+ asbocy) ....(1)
Now we know that AM > GM

A+l )ty +bh +o)+ (a3 + 8 +6)
N 3

>[(a +B + )@y + By +6)as + By +e3)]
= 20[@+0 +a)e +By 46 )as +by )

= I 2 (@ +5 +6)(a +by +6))a3 + by +¢3)

=Dz ahes +alya +asbye; + 24 more such terms

L3z abyey +aybye) +agbye; [oa,,b,.c, =0forr=1273]
L= (abyes + agbacy + asbica) ~(apbaer + agbyes +ashyey)

[Same reason]

L3 >V from (1) Hence Proved.

Q. 23. (i) Find the equation of the plane passing through the points (2, 1, 0), (5, 0,
1)and (4, 1, 1). (2003 - 4 Marks)

(i) If P is the point (2, 1, 6) then find the point Q such that PQ is perpendicular to
the plane in (i) and the midpoint of PQ lies on it.

Ans. (I)x+y-22=3

(i) Q(6, 5, - 2)
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Solution. (i) Plane passing through (2, 1,0), (5,0, 1) and (4, 1, 1) is

-0

x-2 y-1

=0 3 -

[ T = R S
e

= o=
= e
— b 1

—_ = I

0
0
=>(X-2)(-1-0)-(y-1)(3-2)+z(0-(-2))=0

=>-X+2-y+1+22=0=>x+y-22=3

(if) As per question we have to find a pt. Q such that PQ is L to the planex +y - 2z =
3 ...(D

And mid pt. of PQ lies on the plane, (Clearly we have to find image of pt. P with
respect to plane).

Let Q be (a, B,y)
P(2.1,6)

=" ' M

v

fo@p.y)

Eq" of PM passing through P(2, 1, 6) and L to plane x +y - 2z = 3, is given by

x-2 y-1 z-6
1 1 -2

For some value of * @ (@.B.7) lies on PM
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a-2 pB-1 y-6_
11 =2
= g=i+2.P=A+1l.y=-20+6
- Mid. pt. of PQ
M 2+l+2:1+l+1,ﬁ—21+ﬁ
2 2 2
_{}L+4 A+2 12—2?..]
2727 2

8

ie

But M lies on plane (1)

LA+d A+2
AR LEES 1oo=3
2 T2

= A+d+A+2-M+4i=06=06L=24 = L=4
O4+2.4+1-8+6)=(6.3,-2)

Q. 24. If ™™™ are three non-coplanar unit vectors and ® #- "are the angles

between @ and v and W. W gnd @ respectively and ¥ 7. Z are unit vectors along the

bisectors of the angles * P+ T respectively. Prove

______ 1 _ ..
[¥=¥ ¥xZ ZxX =—[uvw]2&eczisec2E&ec21

that 16 22 2 (2003 - 4 Marks)
Solution. Given that z.v.® are three non coplanar unit vectors.
Angle u and y is o, between v and @ is B and

between © and u itis y.Infig O4 and OB represent u and v.

Let P be a pt. on angle bisector of ZAOB such that OAPB is a parallelogram

Also 2£POA =2BOP =a /2
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~ £APO = 2BOP = o /2 (alt. int. £'S)

~ In AOAP, OA= AP a unit vector in the direction of oP
OP=0A+AP=u+v

~A unit vector in the direction of

- u+v

op-4*tY ie x=-—-"_
lu+v| |2 +v]

But |u+7 = (@ +v).(u+¥) =1+14 209 [ |u|dv|=1]

=2+2cosa =4cos’ /2

lu+v|=2cosa/2 = i=%(secaf1}(§+;)
Similarly, 3= >sect (7+@) and 2=t @+1)
272 272

Now consider [xx y ¥xZ 2x1]
= P[0 x(ExX)]
= (x W .L{O* D)3z - {(r=2)2)x]

[Using def" of vector triple product.]

= (rx )[[xy2]2-0] [ [rzz]=0]

———

(1)

Also [x77] =B[m%] (E+;)%smﬁf2

(I_P+£:I%SECT.I"2{(;+E:I]
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=%9ecc1a‘25ecﬁa‘25ecﬂ![ﬂ+; V+ o E+ﬁ]
=lseccafzsec|af2myfz[(ﬁﬁr)_{(ha) x(@+1)}]

=%5ecaf 2secB/ 2secy 2w+ V). (v @+ v u+oxu)]

=%gecm2mcﬂfzsmfz[ﬁ_(ﬁxa)ﬁ_(ﬁx{:)]

(- [abe] =0 \yhenever any two vectors are same)
1 -
=5 (secau/ 2secp/ 2secy /2) 2fuve]

%{ma;zmmzmwm{z}ﬁ]

I

R
[x_1.:z]2 = E[u‘um]2 sec” /2 sec’ B/2 sec’ v/2] .42)

From (1) and (2),

[Ex;}xg Exi]=%[fﬁ]2 sec’ %.sngsng

Q. 25. If @:b.¢ a8d d 4pe distinct vectors such
that axt=bxdand axbh=¢xd.

Prove that (@-d).(b—&)=0ie ab+d:=db+ac
Solution. Given that a=b=c=d

Such that @xc=bxd (1)

axb-cxd Q)

To prove (@-d)(¢-)#0

Subtracting eg” (2) from (1) we get

(2004 - 2 Marks)
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EK[:E‘—E}=[:E—E:IXE = ax(5—3j=<_f.x(5—f_))
= ax(c-b)-dx(c-b)=0
= (a-d)x(c-b)=0 = (a-d)||(c-b)
[- a—d =0,c—b=0 asall distinct ]
= Angle between 9-9 ad c-b js gjther 0 or 180°.
= (a-d)(c-B)=|a—d|c—b|cos0for cos180°]= 0
as a, b, ¢, d all are different. Hence Proved.

Q. 26. Find the equation of plane passing through (1, 1, 1) & parallel to the lines
L1, L2 having direction ratios (1,0, -1), (1, -1,0). Find the volume of tetrahedron
formed by origin and the points where these planes intersect the coordinate
axes. (2004 - 2 Marks)

:r+_‘1,r+:r:=3;E cubic nnits
AnNs. 2

Solution. - The plane is parallel to the lines L1 and L> with direction ratios as (1, 0, —1)
and (1, -1, 0)

« A vector perpendicular to L1 and L, will be parallel to the normal ™ to the plane.

~ Eqn. of plane through (1, 1, 1) and having normal
n=—i—j—k isgiven by (r—a)n=0

vector
= -lWx-D-Wy-1)-lz-1)=0 = x+y+z=3

+=+

L |t

=1 (D)

Lad | ba

e ]

| =

Now the pts where this plane meets the axes are A(3, 0, 0), B(0, 3, 0),C (0, 0, 3)

~ Vol.of tetrahedron OABC
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=%xﬁmanfbas.ex altitude

_ % x Ar(A4BC) x lengthof 1 (0,0,0)toplane ()

1 1]43 —3}

Y -1
- ﬁxz[ 4 1451 }{ J1+1+1
(Note that AABC is an equilateral A here.)

1 3 3 _3x18
_EXTXBﬁ) x-.,,ﬁ a8

9
=i cubic units.
Q. 27. A parallelepiped ¢S’ h as base points A, B, C an d D and upper face points
A', B', C"and D". This parallelepiped is compressed by upper face A'B'C'D’ to
form a new parallelepiped ‘T’ having upper face points A'', B'", C'" and D"'.
Volume of parallelepiped T is 90 percent of the volume of parallelepiped S. Prove
that the locus of ‘A'", is a plane. (2004 - 2 Marks)

Solution. ATQ ‘S’ is the parallelepiped with base points A, B, C and D and upper face
points A', B',C'and D '. Let its vol. be Vs.

By compressing it by upper face A", B', C ',D’, a new parallelepiped ‘T’ is formed
whose upper face pts are now A",B",C"and D ". Let its vol. be V.

ey c
j!r -
D
il o
e P
(o, Boy) A vl S ’1‘9
D
C
4 B

Let h be the height of original parallelepiped S.
Then Vs = (ar ABCD)xh ...(1)

Let equation of plane ABCD be ax + by +cz +d= and A"(a,p,y)
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Then height of new parallelepiped T is the length of perpendicular from A" to ABCD

N ao+bp+cy +d

vaz +5% 4l
Vr = (ar ABCD) x ac+bB+cy+d A2
--.I'.:I2 +b +cf
But given that,
% =oy,
100 ..(3)

From (1), (2) and (3) we get,

ao+dB+cy+d

Va? +b% +¢?
= m+bﬁ+q+(d—ﬂ.9hﬂa2+b3 +r:3}=[ll

Locus of A" (o, B.v) 15

=0209h

|:1'x+1‘.:_1.:+|:::»:+{r:"—l[II'_EI'hM,|'.rJ2 +5? +¢? )=0

Which is a plane parallel to ABCD . Hence proved.

Q. 28. Py and P; are planes passing through origin. L; and L are two line on

P1 and Parespectively such that their intersection is origin. Show that there exists
points A, B, C, whose permutation A", B*, C' can be chosen such that (i) Aison L1,
B on P but not on L;and C not on Py (ii) A" is on L2, B* on P2 but not on L, and C*
not on P (2004 - 4 Marks)

Solution. Following fig. shows the possible situation for planes P1 and P2 and the lines
L:and L>
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Now if we choose pts A, B, C as follows.

A on L1, B on the line of intersection of P1 and P2 but other than origin and C on
L again other than origin then we can consider

A corresponds to one of A',B',C' and

B corresponds to one of the remaining of A', B',C' and

C corresponds to third of A',B',C' e.g.

A'=CB=BC=4

Hence one permutation of [ABC] is [CBA]. Hence Proved.

Q. 29. Find the equation oflthe plane containing the line2x -y +z-3=0,3x+y +
z =5 and at a distance of V6 from the point (2, 1, -1) (2005 - 2 Marks)
Ans. 62 x+29y+192-105=0

Solution. The given lineis2x-y+z-3=0=3x+y+z-5

Which is intersection line of two planes

2Xx-y+z-3=0..()

and 3x +y +z-5=0...(ii)

Any plane containing this line will be the plane passing through the intersection of two
planes (i) and (ii).

Thus the plane containing given line can be written as

(2x—y+z-3N+23x+y+z-3)=0
= (Bh+x+(A-Dy+(+Dz+(-51-3)=0

1
] ] (2,1, -1)is —
As its distance from the pt. V6
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B+ 22+ (h—Dl+ (L + (1) + (=5h=3)
JBL+22 + (h—1)2 + (A +1)2

1
J6

A1 B

1
PO e SR P
Jin2s12+6| V6

Squaring both sides, we get

a-p*  _1
1132412046 6
= 602120 +6-1122 124 -6=0
= 52.2+240=0 = AGL+29)=0
= AL=0or-24/5

=~ The required equations of planes are 2x- y+z-3 =0

24 24 -24
and [3(%.]+2i|x+[—%—l}y +[—?+1}3—5[T] -3=0
or62x+29y+19z-105=0

Q. 30. If the incident ray on a surface is along the unit vector - the reflected ray is

. - : ) a
along the unit vector ¥ 24 the normal is along unit vector ~ outwards.

Express ¥ in terms of “and . (2005 - 4 Marks)

Apns, @=v-2(a@-va
Solution. Given that incident ray is along ¥- reflected ray is along * 224 normal is

a . :
along , outwards. The given figure can be redrawn as shown.
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HETEEETTL LT

We know that incident ray, reflected ray and normal lie in a plane, and angle of
incidence = angle of reflection.

Therefore “, will be along the angle bisector of w and-v,

ie, g W) A1)
|W—v]

[+ Angle bisector will along a vector dividing in same ratio as the ratio of the sides
forming that angle.]

a . .
But  1s a unit vector.
Where |w—v|=0C=20P =2|W#|cos8=2cos8

Substituting this value in equation (1) we get

- W—V

" 2cosh

Ww=v+(2cosBla =v-2(ava [+ av=—cosB]
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Match the Following of Vector Algebra & 3D (Part - 1)
Geometry

DIRECTIONS (Q. 1-6) : Each question contains statements given in two columns,
which have to be matched. The statements in Column-1 are labelled A, B, C and D,
while the statements in Column-I1 are labelled p, g, r, s and t. Any given statement
in Column-I can have correct matching with ONE OR MORE statement(s) in
Column-I11. The appropriate bubbles corresponding to the answers to these
guestions have to be darkened as illustrated in the following example :

If the correct matches are A-p, s and t; B-q and r; C-p and q; and D-s then the
correct darkening of bubbles will look like the given.

Pa4Qr s t

09000
®006®
Q0OG®
POOO®

00w

Q. 1. Match the following :

(A) Two rays x +y = |a| and ax — y = 1 intersects each other in the (p)
2

first quadrant in the interval a € (ao, «), the value of ag is

(B) Point (o, B, y) lies on the plane x +y +z = 2. (@
4/3

Let @ = o +[f + Yk, k% (kx &) =0, then y=

i(l—yz)dy E(f —1)dy

+

(©) (r)

isfl—_xdx
0

+

0
I W1+ xdx
-1

(D) If sinA sinB sinC + cosA cosB =1, then the value of sinC = (s)
1

Ans. (A) —s;(B) »p; (C) —»r1,q; (D) — s

Solution. (A) On solving the given equations X +y = |[a| and ax —y = 1, we get
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_Lfa] g, alal-l

* a+l a+l

~ Rays intersect each other in | quad.
Sxyr0=a+l=0andala-1>0=a>1
Say=1A)—(5)

(B) (o, B, y) lieson the planex +y +z =2
So0t+tpf+y=2

Also kx(kxa)=(ka)k—(kk)a

= yk-ai-Bj-1k=0 =qi+Bj=0
—a=0=p=y=2 (ra+f+y=2)
B)—(@)

© [fa-2a+ 107 -va =201 =3

[y T=xdx

Also,

+ji]11,l'1+xdr =2[émdx

B

[ y=4l-x.ie}=—(—-Dand y=4/1+x

i.e., y? = (x + 1) represent same area under the given limits]

_ zj;ﬁ dx [Using jﬂ" fax=| : fla —x}dx]

=[2_§9"1T =;, (C) — (1) and (g)
0

(D) Given:sin AsinBsinC+cosAcosB=1

But sin A sin B sin C + cos A cos B <sin A sin B + cos

A cos B = cos (A - B)
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=cos(A-B)>1 =cos(A-B)=1
=>A-B=0=>A=B

= Given relation becomes sin?A sin C + cos? A =1
=sinC =1,

(D) — (s)

Q. 2. Consider the following linear equations ax + by + cz=0; bx +cy + az =
0; cx+ay+bz=0

Match the conditions/expressions in Column I with statements in Column Il and
indicate your answer by darkening the appropriate bubbles in the 4 x 4 matrix
given in the ORS.

Column | Column 11
(A)a+b+c#0anda’+b’>+c>=ab+bc+ca (p) the equations
represent planes meeting only at asingle point

(B)a+b+c=0anda?+ b*+c*#ab+bc+ca (g) the equations
represent the line x =y = z.

(C)a+b+c#0anda’+b’>+c>#ab+bc+ca (r) the equations
represent identical planes.

(D)a+b+c=0anda®+b?>+c>=ab+bc+ca (s) the equations

represent the whole of the three dimensional space.
Ans. (A) —>r1;(B)—q; (C) > p; (D) — s

Solution. Here we have, the determinant of the coefficient matrix of given equation, as

A= =—|[:1J'+I:l+.r::||[.5!2 +5° +c2—ab—bc—ca]|

I T~

o]
b
€

O B 0y

=—%{a +h+o)(@-b) +(B-c) +(c—a)’]

(A) a+b+c=0 and a* +b° +c? —ab—bc—-ca=0
= (a-B)}+(p-0) +(c-a)’ =0
= a=b=c (but=0xsa+db+c=0)
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This equation represent identical planes.
(B)a+b+c=0anda?+b*+c?-ab-bc-ca£0

= A=0and a, b, ¢ are not all equal.

=~ All equations are not identical but have infinite many solutions.

=~ ax + by = (a+ b)z (using a+b+c = 0) and bx + cy = (b+ ¢)z

= (b?-ac)y=(b*>-ac)z=>y=z2

>ax+bhy+cy=0=ax=ay=>Xx=y

S>X=y=2

=~ The equations represent the linex =y =z
(CO)a+b+c#0anda®?+b%+c?-ab-bc-ca#0

= A # 0 = Equations have only trivial solutioni.e., x=y=z=0

=~ the equations represents the three planes meeting at a single point namely origin.
(D)a+b+c=0and a®?+ b?>+c?-ab-bc-ca=0
=>a=b=candA=0=a=b=c=0

= All equations are satisfied by all x, y, and z.

= The equations represent the whole of the three dimensional space (all points in 3-D)

Q. 3. Match the statements / expressions given in Column-I with the values given

in Column-I1.
Column-I Column-11
(A) Root(s) of the equation 2 sin’ @ +sin®20 =2 (p) m/6

Six) =[E]cns|:3—x}
(B) Points of discontinuity of the unction T I (q) /4
f where [y] denotes the largest integer less than or equal to y
(C) Volume of the parallelopiped with its edges represented by (r)=/3
the vectors i+j,i+2jandi+ j+mk
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(D) Angle between vector @2ndb where @, b and@ gre it vectors  (s) /2

satisfying 9+° +32-0
)=

Ans.A —q,s;B—-prs, t;C—ot;D—or
Solution.
(A) The given equation is

2sin” B+sin” 26 =2

2sin’ 6+ 4sin” Bos” B-2=0
sin” B+ 2sin’ B(1—sin’6)—1=0
2sin*6-3sin’B+1=0

2sin 6 2sin’ 6-sin’B+1=0
2sin’ B(sin” 6-1)—1(sin’B-1) =0

b U

(sin® 8 —1)(2sin’ 6-1) =0

I

= sin’@=1or sin 6 =

bt |

.2 .2 m ) ]
= sm‘ﬁ=smji ursm26=sm —

| =

b T
= B=pmt— Of ANX =
nm 3 4 5

(B) We know that [x] is discontinuous at all integral

I T I
is I=E, 2 3_1

ﬁx} X :l
—_— . . 3 ? =0
values, therefore [ T discontinuous at and 7. Also cos LT for any of

these values of Xx.

Ox 3x

o P—
T T 1 is discontinuous at

= | A

I
"3

==

and T.
(C) We know that th e volume of a parallelopipe with coterminous edges as a.band? jg

given by @bl
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I
=1
oy
=
Tl

=~ The required volume is

—_ =
i B
E = = |
|
=

(D) Wehave a+b=—3¢= |a+bf=3|c]
= (a+h).(a+b)=3cc

— aa+bb+2ab=3cc = 1414+ 2cos8=3

(Where 0 is the angle between & and 5 )

=

= cusﬂ=l = ==
2 3

Q. 4. Match the statements/expressions given in Column-I with the values given in

Column-I1.

Column-I Column-11

(A) The number of solutions of the equation (p) 1

x €™ _cosx =0 in the interval [U,%J

(B) Value(s) of k for which the planes k x + 4y + z = 0, (q) 2

4x+ ky+2z=0and 2x + 2y + z = 0 intersect in a straight line

(C) Value(s) of k for which | x—=1|+|x—-2]|+|x+1]| (r3

| + | x + 2| = 4k has integer solution(s)

(D) If y'=y+1andy(0) =1, then value(s) of y (1n 2) (s) 4
(t)5

Ans. A —-p;B—q,s;C—>q,r,s t;Dor

. . xemx—msx=ﬂin[ﬂ,E]
Solution. (A) For the solution of 2

Let us consider two functions

y=x"% andy = cosx

“.

nx . ne
¥=X 15([],—] . ( . ] )
The range of also it is an increasing function on 2/ Their graph
are as shown in the figure below :
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Clearly the two curves meet only at one point, therefore the given equation has only one

T
(03]
solutionin * 2

(B) Three given planes are

kx +4y+z=0
4x +ky +2z=0
2x+2y+z=0

Clearly all the planes pass through (0,0,0).

=~ Their line of intersection also pass through (0, 0, 0) Let a, b, c, be the direction ratios
of required line, then we should have

ka+4b+c=0
4da+kb+2c=0
2a+2b+c=0

For the required line to exist the above system of equations in a, b, ¢, should have non
trivial solution i.e.
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SR -
[
[ o I )
I
==

= k(-4 -44-4)+1(8-2k) =0

= P _6k+8=0= (k-2)(k-4=0
= k=204

({C) Wehave f(x)=|x-1|+]x-2|+|x+]1|+|x+2|

~4x , x=-2

2x+4, -2<x=-1
=<0, -1<x=1

2x+4, l<x=2

dx | xx12

The graph of the above function is as given below

._I.:.
r\I\_,‘

|

=
—_
bl
Lad
<y

Clearly, from graph, f{x) =6

= 4kz6 = .iri_*%

k=2,3,4,5.6,...

(D) Given that

Get More Learning Materials Here : & m &N www.studentbro.in



—=y+land y(0)=1

B2

J'_dy =fdx = In|y+l|l=x+c¢
y+1

Atx=0,y=1 = c=ln2

LnprlEx+in2 = y+l=2"= y=2¢" -1

y(n2)=2e"? —1=2x2-1=3
Q. 5. Match the statement in Column-1 with the values in Column —11

Column -1 Column - 11
-2 y-1 =z+1

(A) A line from the origin meets the lines ! 2 ! (p)—4

2 -1 1 andat P and Q respectively..
If length PQ = d, then d? is
(B) The values of x satisfying (@0

tan~(x +3) —tan~l(x— 3) = sin ™’ (% ] are
(C) Non-zero vectors b 4 & satisfy ab =0 (r) 4
(B—@).(b+8)=0and 2|b+F|=|b—a].

1d=pb+ac. , then the possible values of p are
(D) Let f be the function on [-=, ] given by f (0) =9 (s)5

and fix) = sin[gzx]/sm(;]jhrx =0

2 ex
The value of ;I_“ Fix)dx 1s

Ans. (A) — t;(B) = p,1; (C) = q,s; (D) —>r

Solution. Let the line through originbe @ -
then as it intersects

x_Y_Z2
b ¢

— @)

x-2 y-1 z+l
1 2 1 —(2)

x-83 y+3 z-1
and 2 -1 1 —(3)
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at P and Q, shortest distance of (1) with (2) and (3) should be zero.

L= V=N -5
o Using| o B 6 |=0
Iy by ]
2 1 -1
wegetd b g=0=a+3b+5=0 4
1 -2 1
83 -3 1
and|@ b el=0=3a+b-5=0 —5)
2 -1 1
Solving (4) and (5), we get
a b c a b ¢
= = o —-=—=—
-15-5 15+5 1-9 " 5 -5 2
xr oy =z

Hence equation (1) becomes 5 -5 2

For some value of *» POL=54.21)

Which lies on (2) also

5h=2 =5h-1 2h+1
. = = 1

L=1
1 -2 1
- P(5.-5.2)
A, Q(5h, =53, 2
Also for some value of > QO1,—52,24)
Which lies on (3) also
5.-83 —5AL+3 20-1
Rt =L=2/3
10 -10 4
-Q[?:T:E}
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25 25 4
Henced” =PQ’ [—+—+—]—6
ced”=PQ =[5 *5 %7

® tan(r+3)—tan(x-3)=tan>

4
= tan” [w]_m‘l[i],f—gz—l
l+x° -0 4

3
7 g 2 =x =16 ofr x=4.—4

From (1) and (2), we get

(4-p)-4 3
4—pn 1

= pl-8u+12=12-3p = p*—5u=0

= pu=00or5

X

o 1-2 J-Ism(QxZ)! Exzj-tsinﬁ*xz
= sin(x/'2) T 0 sinx/'2

Let%=ﬂ::-r.tx=2dﬁ

Alsoatx=06=0 andatx=x8=m/2

) gﬁ
_j s:lma

I—EIIZ[MQE —sin 76 {am?ﬂ smSﬁ)
B sinf sinf

(siniﬁ.—sin?ﬁﬂ} + (51n3ﬁ—sinﬂ}+ 51:nEi 46
sin 6 sin B sinf
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n'2 2
1'5[ {mssa+mﬁa—.:us4a+ms.za+1jda—£r 49
] ogils]

x4

- . . N . &2
_ 16[sin86 sin66 sindd sin26 +E{E}E‘"'2
. 8 6 4 2 L "=
(59
a2

Q. 6. Match the statements given in Column-I with the values given in Column-I1.

Column-I Column-II
If d=j++3k b =—j+43F and & =23k

(A) i ;+~.ﬁk,b j+4§k and & ?N'r_ form (p) /6

a triangle, then the internal angle of the triangle

between 7 28d ©

b .
If | (f(x)—3x)dx=a?— b then the value of f [ %} is
. .

(B) (q) 27/3
1 5/6 )
(C) The value of s OIE (r) n/3
"Arg{liz} for|z|=1,z=1
(D) The maximum value of )=
is given by
(t) m/2

Ans. A—q, B—p, C—s, D—t
Solution. As a+b=c

=~ The figure is as shown.

- -

ab 1
Clearlycos (180-6)= m—l )
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1 2n
E= —_—— B _= —
= COs > = 3

=A—q

[fr@-3a —p-r
b 3.0, 2
= [ 7@+ S5 +a’] =22

b
= [ 7@ =@ -5

=

dleb
= E[L f{x)dx} =b=>f(b)=b= J’[E]=

=B—p
5

2 3 2
A & Y &
) J} sec(m)dy _ ﬁ[fm Sec TIx + tan mx |]:r
6 3

_ £n|sec5—n+tan5—“—£n|sec?—“+tan?—“|
in3 ] 6 6 ]

L C—os
Forlz] =landz=1. Letz=¢#

] . B B
Thml—z=1—onsﬂ—jsjnﬁ=Esmzi—?.famimsi
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1 1
Hererealpﬂ.rtof—l isalwa}si
—z

.. Locus of

1-= Bx= E

1
Forwhi-:hmax“‘irg[m) is max. value of pi.e. ;

hj,l'
H :
0 | .
x=i
1 T
‘Arg[l__] approaches to 5
Clearly max. i but will not be attained.
~D—-t

Get More Learning Materials Here : & m &N www.studentbro.in



Match the Following of Vector Algebra & 3D (Part - 2)
Geometry

DIRECTIONS (Q. 7-9) : Each question has matching lists. The codes for the lists
have choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

Q. 7. Match List I with List Il and select the correct answer using the code given
below the lists :

List

I List 11
P. Volume of parallelepiped determined by vectors 1.
100

Then the volume of the parallelepiped determined by vectors

G.band F is2. 2(@xb),3(bxE) and 2(Fxa) is

Q. Volume of parallelepiped determined by vectors &b asd & is5. 2. 30
Then the volume of the parallelepiped determined by vectors

3(d +b).3(b +£) and 2(Z +a)is

R. Area of a triangle with adjacent sides determined by vectors 3.
24

aand 5 is20. Then the area of the triangle with adjacent sides

determined by vectors (2d+3b) and (@-b) is

S. Area of a parallelogram with adjacent sides determined by vectors 4.
60

a and b 1530 Then the area of the parallelogram with adjacent sides

- —_ = d _ .
determined by vectors (@+b) and 7 is

Codes:

(2)
(b)
()
(d)

[ ]
Lol R N
W
[ T N

Ans. (¢)
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Solution. ® [3 B &]-2

o [2(axb) 3(bxE) Exi]

Il
(=1
)
*
=l
(=]
b4
[x1]
1]
>
faj

e

=6[3 b | =6x4=24
®)—=(03)
@ [3bE]-=s5

—6x2[3 b €] =6x2x5=60

L Q-¢
® %|§xl_]|=lﬂ = [axB[=40
- 5|23+ 3B)x(3-B) =3 |2axb+ 36

=%x5|§xﬁ| =%x4:}=lﬂﬂ

= ®—=0
© |axb|=30

. |(5+E}x5|=|('hxi]|=3u
S8 —=2)

x-1 ¥
—== L
2 1

L
Q. 8. Consider the lines 1 1.2 andthe planes P;: 7x +y

+2z2=3,P>=3x+5y-6z=4. Let ax + by + cz = d be the equation of the plane

passing through the point of intersection of lines L1 and L2, and perpendicular to
planes P1 and P-.

Get More Learning Materials Here : & m &N www.studentbro.in



Match List I wish List Il and select the correct answer using the code given below

the lists :

ListI ListII
P a= L 13
Q b= 2 -3
R e= 301
5 d= 4 -2
Codes:

P Q R S
@ 3 2 4 1
® 1 3 4 2
© 3 2 1 4
@ 2 4 1 3
Ans. (a)

Solution. Any pointon L1is 2L+ 1,—A,A—3)and thaton Lo is (u+4, u— 3, 2u-3)
For point of intersection of Lyand Lo 24 +1=p+4, - A=p-3,A-3=2u-3=>A1=
2,u=1

=~ Intersection point of L1 and Lz is (5, -2, — 1)

ax + by + cz =d is perpendicular to p1 & p2

~7a+b+2c=0and3a+5b—-6c=0

a b

a_b_c b_
-16 48 32

a_ <
= =1 3 2

~ Equation of planeisx — 3y -2z =d

As it passes through (5, -2, -1)
~5+6+2=d=13
~a=1b=-3,¢c=-2,d=13

Oor(P) -3 Q) =@ R) =-#HE) — (D)

Q. 9. Match List I with List Il and select the correct answer using the code given
below the lists :
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List - | List - 11

1.1

1|2 adiv(x)  dv(x)
¥(x) (- @l ac | eauals
Q. Let A1, Ay, ..., An (n > 2) be the vertices of a regular 2.2
polygon of n sides with its centre at the origin. Let “*
be the position vector of the point Ak, k=1, 2, ....., n.

n— I(_> —* \II n—llr_} —* W.'I

It Z;,JI\”J:MH/I = ‘ZHI\“&-“HU .
then the minimum value of n is
R. If the normal from the point P(h, 1) on the ellipse 3.8

2 2
_+P_=1

6 3 jsperpendicular tothe line x +y = 8, then the
value of h is
S. Number of positive solutions satisfying the equation 4.9

_ o 1 af 2
tan 1( 1 ] +tan1[—]=tﬂﬂ1[—Jis
Ix+1 dr+1 x2

P Q R S
@ 4 3 2 1
® 2 4 3 1
@ 4 3 1 2
@ 2 4 1 3
Ans. (a)

Solution.
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P(4) y=rcos (3{:{:5_] ;r}

¥ =ro0s [ms_l (413 —3x]]
y=4x_3x

2
=Y 1922 3 and T _ax
dx dx

_ 4131_3:{ {{12 ~1)24x +x(12x - 3)}

-~ 33: {Er2 —E+412—1}
X —3X

i 3x{12;1J —9} i 9{413 —3x} i
45 —3x 45 —3x

- =3

Q(@3) ... A1, Ay, As, ... A, are the vertices of a regular “-%2-

_}
- @ are their position vectors.

_}
© laf=la)=..=a,
—* —* s

Then a xay,; = A2 sin—
n

=A

—> — M
and dp=dpy) = ?'.-2 CO5 —
"

Hence given equation reduces to
(n-1)A2sin 2T = (n-1)A2 cos 27
n i

S D U I
M n 4
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1_2 }-'2
R.(2) Nommal fiom Ph, 1) on E+? =118

x—h_}'—l

hi6  1/3

= 2{x—h)=h(y-1)
=2 —hy—h=0

It is perpendiculartox +y =8

E><—1=—1::=h=2
h

S(1)tan™! [L}r tan"!
2x+1

2x+1+4x+1
1 1

L 2x+1 4x+1

'

af dr+1+2x+1 1l 2
1&}1@1(_2
\Bx® +6x+1-1 X

)

= tan~

H
.
—
—
e — o ——
I
|
L
e, |
Ha| ro
. .

= tan

— t.'aﬂ_l[ ox+2 ]=tﬂﬂ_l(
8x” +6x

— taﬂ_l[ Ix+1 ]=t3ﬂ_l[

Halre Hule

4x? +3x

3x+1 2

41’2 +3x -

2

=32 —Tx—6=0(forx>0)
—x=3aor —% (rejected asx=10)
~ Only one +ve solution is there
Hence (a) is the correct option.
DIRECTIONS (Q. 10-11) : Each question contains statements given in two

columns, which have to be matched. The statements in Column-1 are labelled A, B,
C and D, while the statements in Column-11 are labelled p, g, r, s and t. Any given
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statement in Column-I can have correct matching with ONE OR MORE
statement(s) in Column-I11. The appropriate bubbles corresponding to the answers
to these questions have to be darkened as illustrated in the following example :

If the correct matches are A-p, s and t; B-qg and r; C-p and q; and D-s then the
correct darkening of bubbles will look like the given.

PaQr s t

09000
®006®
00HOG®
POOO®

0o

Q. 10. Match the following :

Column
| Column 11
(A) In R?, if the magnitude of the projection vector of the vector (p)
1
i +Bf on 37+ is 3 andif o=2+3B. .
then possible value

of |a| is/are
(B) Let a and b be real numbers such that the function (@
2

2
fx)= {;jixag: % ;; 11 if differentiable forall x « R
Then possible value of a is (are)
(C) Let @ #1 be a complex cube root of unity. ()
3
If G-30+20)"? 12 +30-30)" 34204300 =0,
then possible value (s) of nis (are)
(D) Let the harmonic mean of two positive real numbers a and b be 4. (s)

4
If g is a positive real number such that a, 5, g, b is an arithmetic
progression, then the value(s) of | g —a | is (are)

Ans. (A)—-q¢B)—p, ¢ (C)—p,q,s,t;(D)—q,t
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Solution.

(@A) ﬁz+ﬂ=ﬁ o= zi_ﬁ
Efg_ﬂ=2+ﬁ5:>5=0:>m=2
® Lf(1)-—6aand RF(1)=b
—ba=b AD

Also fis continuous atx =1,
~—3a—-2=b+a?
= a®—3a+ 2 =0 (using (i))
=>a=1,2

© (3-3e+ 203 4+ (2+ 3p - Jph)h+3
+(3+2a+3a?yRri=0

4n+3

\dn+3 :
2102+3—3ca]n ([ 3m+202+3)
|/ =0

= (3 - 3o + 2% "3 + [T -

— (3 —3m+ 2m2)4n—3 [1 _|_m4n+3 +{(a2)4n+3]=ﬂ

= 4n + 3 should be an integer other than multiple of 3.

~n=12475

2ab =4 agb=2a+2b '
(i)} arp _Y=ab=2a+ 1)
Alsoa+g=10 o a=10-g
and b+5=121g o b=2g-5

Putting values of a and b in eqgn (i)

15 5
g=4or 0l :}ﬁ—ﬁmi

lg—al=20or3.

Q. 11. Match the following:
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Column
| Column 11
(A) In atriangle DXYZ, let a, b, and ¢ be the lengths (p) 1

of the sides opposite to the angles X, Y and Z,

e 0

sin &

respectively. If 2(a? — b%) = ¢? and
, then possible values of n for which cos(nzi) = 0 is (are)

(B) Inatriangle DXYZ, let a, b and ¢ be the lengths of
the (q) 2

sides opposite to the angles X, Y, and Z respectively. If
1+ cos 2X —2cos 2Y =2 sin X sin Y, then possible value

(s) of a/b is (are)

(C) InR?, let V3+Jii+¥3j and Bi+A-B)J 1 the position (r) 3
vectors of X, Y and Z with respect to the origin O,

respectively. If the distance of Z from the bisector of the

3
OX with OF is L _
acute angle of then possible
value(s) of |B| is (are)

(D) Suppose that F(a) denotes the area of the region bounded (s)
5

byx=0,x=2y*=4xandy=| ox- 1|+ | ax- 2 | +ax,

Flo)+ 242,
Where a€ {0, 1} . Then the value(s) of 3 , when

a=0anda=1,is (are)

(t)
6
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Ans. (A)—p,1,8; (B) = p; (C) = p, q; (D)—s, t
Solution. (A) 2(a%? — b?) = ¢?

= 2(sin?x — sin%y) = sin’z

= 2sin(x +y) sin(x —y) = sin?z

= 2sin(x —y)=sinz (~sin(X +y) =sin z)

sinf(x—y) 1
— 2 =—=A
5in 2 2

cos(nmh) = 0 = cos % —0=>n=13,5

(B) 1 + cos2X — 2c0s2Y = 2sinXsinY
= 2C€0s?X — 2¢0s2Y = 2sinXsinY
= 1-sin?X — 1 + 2sin?Y =sinXsinY
= sin?X + sinXsinY — 2sin?Y =0

= (sinX —sinY) (sinX + 2sinY) =0

YV A

By symmetry, acute angle bisector of DXOY isy = x.
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-~ Distance of Z from bisector

3
=E =2p-1=+3orf=20or-1

‘M
2
~Bl=1,2 (D)

Fora=0,y=3
Fora=1,y=[x-1|+x-2| +X
Casel

F(aa) is the area bounded by x =0, x =2, y? =4xand y = 3

Flo)= |, G-2Vx)ax

Y A
WFLY:}
*X
\H
x=2

= 3 3

2
_ ‘31_4x\|'r3_c| =6_E~ﬁ

o
8
Flo)+ i'ﬁ =6

Case Il

F(a) is the area bounded by x =0, x =2, y?=4xandy =[x — 1| + [x — 2| + X

I—x0=x<1
x+1l1=x=<2

F(a) = [, G—x~2x)dx +] (x-+1- 2x)dx
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x=12
1 2
2
= 3x—£—4—x«ﬁ I .
2 2
L 1
3l 4, 8214 82
23 3 3
2
F{&}+%=5
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Integer Value Correct Type of Vector Algebra & 3D

Geometry

i-2j

s

E:

Q. 1. If * *24® are vectors in space given by and

(2a+5). [(EuE]x{a—zﬁ]]_

the value of (2010)
Ans. 5
Solution.
We h —=f—2jj= 2}"+j+3.%
AVe q@ .fﬁ

Clearly|a| =1|2{ =1and 25 =0
(25+5).[(Ex5)x(5—25”
——(2a+B) [ (a-25)(ax3)]

- —(2a+8) [((a-25)3)a—((a-28) )

i} _(25+E)IE_E—2|E|2:}E—{|E|1 —255]5}
——(2a+5)[23-5]
=(2a+).(2a+B)=4[a[ <[ (-az=0)
=4+1=35.

L=t

24+ j+3k

V14 then find

Q. 2. If the distance between the plane Ax — 2y + z = d and the plane containing the

x—1=y—2=z—3 -‘-’_2=J-"_3=3_41-3

6
lines 2 3 4 and * 4 9 , then find [d|.

AnNs. 6

Solution. The equation of plane containing the lines
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x-1 y-2 =z-3 -1 y-3 z-4.

2 3 4 |=0 =x-2y+z=0
3 4 5

=~ Distance betweenx -2y +z=0and AXx -2y +z =d

= Perpendicular distance between parallel planes (- A= 1)

=% =6 =|d|=6.

Q. 3. Let d@=-i-kb=-i+jand =i+2j+3k pe three given vectors. X7 is a vector such
that P =¢*Pmd TA=0. 4hon the value of 75 is (2011)

Ans. 9

Solution.

S F =243k M4l = (1-A)i+(2+10)j+3k
Fag=0=-1+L-3=0=i =4

L F=-31+6j+3k
"~ Fh=3+6=9

Q. 4. If aPand ¢ gre ynit vectors
T T T S ~ RT L)
satisfying |[a-b|"+|b—c|"+|c—a|=9.then |2a+5b+5c |is (2012)

Ans. 3

Solution. @2.€ are units vectors such that
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IR S B,
G- +p—g +le-a*=9

- —-—

= (a2 + [ +|e )~ 2ab +E +27)=9

La

= ab+br+ca=—

Also |E+E+E|2 =1l +|E'|2 +|&? +2{E.I; +DE+E )

=1+1+1+2x[_§) =)

= G+b+f=0 = (E+E}=—ﬁ

- |28+5(6+8)| =|2d- 54l =|-3d] = 3

Q. 5. Consider the set of eight vectors v={ai+bitekabect-Lh} 1y o0 o coplanar

vectors can be chosen from V in 2P ways. Then p is (JEE Adv. 2013)
Ans. 5

Solution. Given 8 vectors are

(1,1,1), (-1,-1,-1); (1,1, 1), (1,-1,-1); (1, -1, 1),

(-1,1,-1);(1,1,-1), (-1,-1,1)

These are 4 diagonals of a cube and their opposites.

For 3 non coplanar vectors first we select 3 groups of diagonals and its opposite
in C3 ways. Then one vector from each group can be selected in 2 x 2 x 2 ways.

~ Total ways =%C3 x 2 x2x 2=32=25

~p=5

Q. 6. A pack contains n cards numbered from 1 to n. Two consecutive numbered
cards are removed from the pack and the sum of the numbers on the remaining
cards is 1224. If the smaller of the numbers on the removed cards is k, then k — 20

= (JEE Adv. 2013)

Ans. 5
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Solution. Let k, k + 1 be removed from pack.
f2(1l+2+3+..+n)—(k+k+1)=1224

nin+1) n(pn+1)—2450

-2k =1225=k= 4
for n=50, k=25 . k-20=3

-+ - -
a ., b an

Q.7.Let - ¢ pe three non-coplanar unit vectors such that the angle

A g .
between every pair of them is /3. If €T paradrre.

p2+2q2+r2 is
scalars, then the value of ~ 4° (JEE Adv. 2014)
Ans. 4
Solution.
e e T 1
ab=bc=c.a=cos—==
3 2
e e -
Given pa+gb+rc=axb+ bxc
-+ 5
. . . a.b,ec-
Taking its dot product with we get
1 1 - —b} —
p+ig+ir= a c (1)
%p+g+%r=ﬂ A2
1 1 -+ - -
§p+§g+r= a b ¢ -3

From (1) and (3), p=rUsing (2)g=-p
. p2+2g2+r2 =p2+2_p2 +p2 _

2 2 4
q p
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Q. 8. Suppose that P-4 aad 7 gre three non-coplanar vectors in E’ - Let the
components of a vector ¢ 3°88 P-4 a1d ¥ ha 4 3 and 5, respectively. If the

components of this vector & #lomg CP+q+7).(P-g+F) md (-p—-4+7) gre x y and z,
respectively, then the value of 2x +y + z is (JEE Adv. 2015)

Ans. 9

Solution. $=4p+37+57

5=X(P+J+7)+Y(B-G+T)+2(-5~G+7)
= —X+ty-z=4
X-y—-z=3

X+y+z=5

b |

[

M||
]

: o x=4y=
Solving above equation

L2X+y+z2=9
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