Vector Algebra ALLEN
Vector Algebra
SOLUTIONS
EXERCISE - O
1. Ans. (D)

AB=4],BC=3i ,CD=-4], DA=-3i
= AB II" CD and BC II' DA, AB 1'BC
= | AB|#|BC|
= ABCD is rectangle which is cyclic.

2. Ans. (B)
AB=1,BC=1,AC= 2
= AABC is right angled

A/S AN
abc/4A S.(abc)

r
R

1

8.~

8A*® 4

" (a+b+c)(abe) 2+2)W2 =21

3n
=cot—
8

3. Ans. (A)
The vector component dalong b =(&-b)b

parallel component

\ L Component

—> [IComponent

b=1+j+k

N (ES ET ) S S
=| (61 —3j—6k)-

l:( J—6k) NG Ng
6—3—6 ~ 2 ~
= k
EERIT
=—(iA+j°+I2)

perpendicular component = & - (parallel component) (By triangle rule)

perpendicular component = (6f -3 j —6I2) +i+ j+ K =

7i —2] -5k
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4. Ans. (C)
(a—d)-(b-€)=0
A(@)
DAd)
B(D) i €(0)

So AD and BC are mutually perpendicular and (6 —d )-(c-a)=0

So BD and AC isalso mutually perpendicular

So D is orthocentre of AABC
5. Ans. (D)

la+b+E¢P=1
|4 +|b} +| & +2(4-b+b-¢+¢E-8)=1

1+1+1+2 (cos6, +cos0,+cos0,)=1

|cose1 +c0s0, +cos0, =—1|

6. Ans. (A)
for point of intersection

171 =9] +9K +A(31 + ] +5k) =151 =8 ] =K + (41 +3]), (2+3r—4w)l +(~1+1—3n) ] +(10+51)Kk =0

10+51=0
A=—2

2+3h-4u=0
p=-1

-1+A-3u=0forA=-2andu=-1
F=15{ -8 —Kk+p(4f +3]) forp=-1

forp=-1

point of intersection= (11, -11, - 1)

clearly lines are not skew because they are intersecting.
angle between line 6 (Let)

(3 + ] +5K)-(4f +3])=+/35-5cos0
12+3= Sﬁcose

cos0 _3 O=cos™* Ei]
J35 J35
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7. Ans. (C)
N = IRYAT)
Projection of V along U :ﬁ
u
_— — WU
Projection of W alongl = ﬁ
u

10.

wVilw=v.w=0

(1) = (2) (given in question)
v.uo o weu
—=——=V.U=WuU
lal |l

(1)

-(2)
-(3)

-(4)

Now |G —V + W[ =0* +V* +W* —20.V — 2V.W+ 20.W

=1+4+9-0=14
|U-V+w|=+v14

b=2i—j+K= a+b =30+ j+4k
C=3iA+J°+4kA
— G=a+b = vectors a,b &C are coplanar

d+b +¢=0 = they can not form triangle

Ans. (A)
Volume = [-cu V cw]=8

=-c2 UV W]=8

2 -1 -1
= —c*ll -1 2|=
1 0 -1

(-c2)[2(1-0)+1(-1-2)-1(0+1)] =8

26 =8 [c=27

Ans. (C)
mB:% & (dxb)AE=0
2 2
al bl Cl 1 bZ a3

2
|a||b||c|singc050)

(8 val ral) (5l 4} +b)

[from equtaion (3) & (4)]

el =1

www.allen.in

[81]



ALLEN

JEE (Main + Advanced) : Mathematics

11.

12.

Ans. (C)
Altitude = projection of ¢ on AxB
_|(AxB)-C

| AxB|

AxB = (i + ] +K)x(21 +4] k)
= 4k+]-2k—T+2]—41
=-5i+3]+2K

|(=51 +3] +2K).(F + ] +3K)|
|—5f+3j+2|2|
|-5+3+6]|

38

Now

. Altitude =

[82]

www.allen.in



Vector Algebra ALLEN

& =[cf" =2l =[c]
o dxb=¢

|axb|=lc]

|axb|=c|

jab| sino=|c| =|a|=|c]

. a,b,c are orthogonal in pairs.
13. Ans. (B,C)

Let P be a plane containing four

vectors A,B,C,D

AxB = is a vector perpendicular to plane P

CxD=is again a vector perpendicular to plane P

Similarly AxC and BxD

AxC=ACxD .. (Ax é)x(éx 5)=0

Hence option C is correct.

Also (Axé)x(éx Ij)=0

But (Ax C)( Bx 5) #0 { A,B,C,D are Non-zero Non-collinear}
Hence B is correct.

14. Ans. (A,C,D)
33—-2b+Cc—2d =0

38-c=2b+2d
L B
3a+1C 2b+2d
3+1 4
15 Fad 1:(3
3a+1-C _ b+d A C
3+1 2 P
Thus we can say P is point of intersection of time AC and BD such that
AC divides BD inratio 1 : 1 and BD divides AC in ratio 1 : 3. D

hence C is correct.
Also xd+yb+gc+wd =0 wherex+y +g+w=
then &,b,c,d are representing four points A, B,C,D which are coplnanar and hence linearly

dependent.

Thus A, C, D are correct.
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15.

16.

Ans. (A,Q)
M and N are point of trisection of AB
AM = MN = NB
Thus AM:MB=1:2
2d +b
3

Tm=

a+2b

similarly, A =

Now M=xad+yb . x=§;y=

A(@)
M(m)

\ N (1)

0 |d|=|b|=1 B(b)

triangle is equilateral

m_ﬁ:(zmﬁj_(mzﬁ}zlalz+5§.6+2|6|2
3 3 9
- 4 5
m.ﬁ:2(1)+5|é||b|cos60°+2: "o 13

9 9 18

Ans. (A,B,C)

dand b are two non-zero vectors and non-collinear
since we know that

d=(@-1)i +(@. )] +(@.Kk (1)
Replaced by axb

D+ ((@xDb). KK
K]k [Option A]

(Hence option B)
(C) i=4a-(a.b)b
lal* = (4 - (a.b)bY

(@.5) —2(a.b)

= [af +
lif =1+(4.b) —2(4.b)* =1—-(4.b)’
Also |V[* = |é X 5|2 — & |k3|2 sin’0
— |4’ |6|2 (1 - cos®0)

— (& ol - a. by
WI* =1-(4.by

Thusldf =V = |l =Nl

[84]
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17.

18.

Ans. (B,D)

d=1+3] + (sin20)k

b= (tana) I — ] + 2, ’sin%lz
C =(tana) I+ (tane)j -3 ’cosec%lz

b.c=0anda.k <0
b.¢=tan’a —tana—b =0
(tana - 3) (tana +2) =0
tana = 3, -2

.k =sin20 <0

2tana

sin20c=—2<0
1+ tan“a
tna<0 =
a € [0, 2x]

= oa=n-tan'2or 2x -tan!2
Ans. (A,B,C,D)

(A) a=-2i +]+2K

(B) F=a, +a,j +ak

(F.D=0xr)=aak-aa,j

F.j=a, |xF=—ak+a]l

F.D(xF)=-aak+aa,

~
-

k=a, kxF=aj—-a,

=l

(F.K)(kKxF)=aa,]—aa,
(

=l

~

0

DO+ DUxP)+(F.K)KxT)

aak —a,a,]+aa,)—aal +aa,]—a,a,l

www.allen.in
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(C) ¥ comp. mag. along d =rcos0

8

Irllal

r.a
=rx

r.a
_2-16-7__,

Jo
direction é=w=2f+zj+l|2

Jé+4+1 3 3 3
(rcose)é=1_14f—2j_2|2
3 3

=

d rcosf

(D) Let a cube with side length a be placed at origin with one vertex and one face along x - y plane
let vertex at origin be A(O, O, O) so opposite vertex will be B(a, a, a)
Let other vertex be C(a, O, O) opposite vertex will be D(0, a, a)
Direction ratios of the two lines are (a, a, a) and (-3, a, a)

—-axat+axa+axa 1

J3 x [3a? "3

cos0 =

19. Ans. (A,B)

Let the required vector I be such that F = x,& + x,b + x,a xb

We must have F =a=r.b=r.

~

inclined to 4, banddxb

= A}(@+b+axb).(@+b+(axb)=1
= a(la + bl +|axbl)=1

= AM==

20. Ans. (B,D

ax 6) (as F,d,b and axb are unit vectors and F is equally

[86]
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21.  Ans.(ABD)
It is possible |§><6|=1=|6><a| & §><5||6ch
- dlb,cld & (axb)|(cxd)
a-(bxc)=(axb)-¢ =k(@xd)-c=0
= [abc]=0
22. Ans. (C)
15|AC| = 3/AB| = 5/AD|

15¢=3b=5d
b=5c,d=3c

BA=-b €@
CD-d-¢ AA .
BA.CD  -b.(d-¢) A@ B®)
BAllcol  T-blld ¢

b.d+b.c
ol \ldF +cF -~ 2¢ .d
—b.d(-1/2)+b.c.1/2
T bfd?+c —2c1/2d

D(d)

cosO=

B b(d +c)
- 2b\/9c2 +¢? -3¢
050 = 3c+c N 2c :i
N R R
4 2
0 = cos ﬁ
23. Ans. (B)

X:%(Sé—35+(—4é)—6—é+6)
.1 ~ . =
x=§(—3b):> X =-b
o1
y—5(r+3)
N | I
yzg(—4a—b—a+b)
o1 = ~
yzg(—Sa) = y=-a
cos0 — (P (=4) a.b

www.allen.in
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_sla? —74a.6 + 6l =0
4la’ —33a.6 -l =0
25lb[" = 43laf

- 3oL
5\43

19

cosO=——
543

24. Ans. (B)
(A) P is in plane of AABC as origin

Now (b+¢€).(b—¢)=0

(1)
-(2)

b2 -¢*=0 bl A(@)
Also (C+a).(c—4d)=0 /\
c—a>=0 lcl g
= fal=l6l-l¢] B®) €©
oAl =|0B| = loC| =constant
Hence P is circum centre [S]
(B)V=PA+PB+PC=0. d-p+b-p+c—p=0
é+6+6:0+3ﬁ or ﬁ=§+g+6
then P is centroid. [P]
(C) BC(PA) + CA(PB) + AB(PC) =0
BC(a — p) + CA(b — p) + AB(C — p)=0
5_ BCa + CAb + ABC
BC + CA+ AB
Thus P is in centre. [R]
(D) PA.CB and PB. AC vanishes
A
/5—&
o
B : = c
c—b
PA.CB=(d-p).(b.C)=0 = PALCB
PB.AC=(b-p).(—-8)=0 = PBLAC
Thus P is orthocentre, i.e. point of intersection of altitudes. Q)

[83]
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Ans. (A) = (R); (B) = (Q.S); (C) = (Q.R); (D) = (P,QR,S)
(A) (3.6) - (4.5)¢ = =€

72

d, band C are non coplanar

they are linearly independent
~  dc-—~ and db=——~ —=arp=T
V2 N 4

(B) Let i, be normal to plane P, and i, be normal to plane P,

= P, and P, are parallel angle between them is zero.

(C) (28-b).(48+5b)=0

. 8-5464F5=0>df=_L 5arg=2T
2 3
(D) - d+h+C=0 = |d+b |2=|C |2

EXERCISE - S
1. Ans. (3)

N=ro
20

r_—
1043

Let A (A +2] + 1K)

AP =(h=1)i +(k=1)]+(1 =)k
AP.M=0
h-A+k-A+ /¢ -X1=0
h+k+¢
3
AP—_2
3

2 2 2
(h_h+k+€j +(k_h+k+ﬂj +(€_h+k+€j _2
3 3 3

NG

A=

J2h—k= 07 +(2k—h—0) +(20—h—k)* =243
Ah? + k?>+ 02-4hk +2k ¢ -4h ¢ +4k* +h® + 0 2-4kh +2h ¢

www.allen.in
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-4k 0 +402+h?+k?>-4h ¢ +2hk -4k ¢ =12
6h? + 6k? +6 ¢ 2-6hk -6k ¢ -6 ¢ h=12
h?+k?+ ¢2-hk-k ¢ - (h=2

. Locus |x2 +y*+ 7 —xy—yz—7x—2:0|
Ans. (0)

* d+3b is collinear with ¢

" @+3b=)C

* +2€ is colliner with 4

. b+2e=pc

(1)

= 3b+6C=3pd -(2)

(1)-(2) = d-6C=AC—3ud

= (1+3u)a=(6+r)

. Given d&C are Non-collinear
So,1+3u=6+A=0

= pz—%& A=-6putin (1)
a+3b=-hc

= |d+30+6C=0

E=(2a+b)-[2|b[?a—2(a-b)b—(a-b)a+|a[* b]
2-2

= 4|aP|b[’ +|af (a-b)+2|b [’ (b-a)+|af’|b [
5|af|b[?=5
Ans. (3)

As, |a-b [ +[b—C +|c—a[=3(|df +|b[ +|C[*)-|a+b+C[’

=3x3-|d+b+Cf=9= |d+b+C|=0 = d+b+C=0

= b+C=-d = |2a+5(b+¢)|=|-3d| =3|4d| =3.

Ans. (7)

\a—zﬁm\ = Jal+4b’ +c? —4ab+2ac—4bC

=13-6+2

p+tq=7

[90]
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6. Ans. (3.80)
pLq
p-a=0
(3a-5b) (2a+b)=0
6|af* —10a-b +3a-b —5|b[*=0
6|af* —5|b|* —7(a:b)=0 (1)
FLl's
F-5=0
(a+4b)-(-d+b)=0
. |af —4ab+a.b+4|b[’=0
—|af +4|b|*-3a-b =0 -(2)
equation (1) (2) we get
6laf’-5/b[* _7
—|af +4|b? 3
18|a|* -15|b [’=—7|a[* +28|b |’
25|a*=43|b?
J25 5-d]

525 5 -3 1al
bl lal ="

from equation (1) 6|d[* -5

cos0=0

25|af . . 5|4
: -714]
4 Ja

125 35

——cos0=
43 /43
43 /43

cos@:i

543
7. Ans. (1.04 or 1.05)

¢c-d=0= 5|d|*+6a-b—8|b[’=
1

= 6a-b=3= a-B:E =(d-b)=

8. Ans. (0.45 or 0.46)

0

0
r
3

|AD-AD| 17

AD = ABx(ABx AD)=5(61f —10] —21K) = cosa = ——1 =
|AD'||AD| 9

9. Ans. (5.00)
r.(a+b+c)=0
= (cosx + cosy + 2) [é 66]=0 = cosX + cosy + 2 = 0 = sinx = cosy = -1

n o
= we take X = —5 Y =mso that x2 + y? obtain its minimum value.

.. Minimum value of—z(x2 +y? ) =5
n

www.allen.in [91]
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10.  Ans. (4.00)
BA=p+q+(3-a)r
CB=B—1| p—3q—af

BA=)\CB
_B-1_3__a B=-2 & =2
1 1 3—a 4
= L=4
a+f
EXERCISE - JEE (Main) PYQ
1. Ans. (4)
a=(A—2)a+b
B=(4r—2)a+3b
A-2 1
-2 3
3L-6=4L-2
A=—4
.. Option (4)
2. Ans. (4)
]k
axb=[3 2 x
1 -1 1

=(2+x)i +(x-3)] -5k
‘éxﬁ‘:\/4+x2+4x+x2+9—6x+25

a+b+¢=0
= |af +|b | +|¢ +2(a-b)+2(b-C)+2(c-a) =0
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4. Ans. (4)
X -2 3
f)=d.(bxc)=|-2 x -1|=x° -27x+26
7 =2 X
f'(x)=3x"-27=0 = x=43
and f"(—3)<0

= local maxima at X =X, =—3
Thus, d=-3i -2 +3K,
b=-2i-3]-K,

and =71 -2]-3K

= d.b+b.c+¢.d=9-5-26=-22

5 Ans. (2)
v=[abc]
1 1 n
158=12 4 -n,n=>0
1 n 3

158=1(12+n%)—(6+n)+n(2n-4)
158=n*+12—6—n+2n° —4n
3n*—-5n-152=0

n=8, —% (rejected)
a-c=1+n+3n=1+4n=33

b-¢ =2+4n-3n=2+n=10

6. Ans. (0.8)
A 1

AG+j+k) P B(2i +j + 3k)
Using section formula we get
— 2A+1s A+1: 3X+1l2

OP = I+ j+
A+1 A+1 A+1
Now @.@:4X+2+k+1+9x+3
A+1
_14r+6
A+1
RS T 4

@)
>
X

©)
o
Il

—_
—_
—_

2 +1 1 3r+1
A+1 A+1 |
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2 2 A 2 A
= I+ ]+ K
A+l A+1 A+1
|OAxOP [z (M +A +A7
(A +1)
6\
(A +1)

141 +6 61
= —-3x 2=6
A+1 (A+1)

= 104% -81=0

=>Ai=0, i=0.8
10

=A=08
Ans. (4)

\/§‘é+5‘+‘é—5‘
:\/§(\/2+2c059)+«/2—2c056

z\/g(\/m)+\/§(\/1—cose)
=23

0 .0
cos—|+2|sin—
2 2

<|(243) +(2) =4
Ans. (1)

%+ ] =Ix|

JI%E +|y[ +2%.y =Ix]

|y +2%.y=0

2%.y+A|y[ =0
from (1)
|y + ]yl =0

(A -Dy[ =0

given |j|#0 => A =1
Ans. (1494)
a=21—j+2k
f+2]—ﬁ

(=]
Il

S

3 +2]-K

ol
I

V=xa+yb \7,(3f+2]—k)

0

(1)

[94]
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10.

-19
sz[&x(éxﬁ)}

v=2l(ch)a—(c-a)b]

= A[(3+4+1) (2 - J+2K)-(6-2-2) ((+2]+K)]

<l
Q>

=A[161 —8] +16K — 21 —4] + 2Kk ]

v=2[14f —12]+18K]

M[14f -12 ] +18K] - (2l-j+2k) g

Ni+1+4

x[28+12+36]
3

(2919
3

47»=3:>7»=3
4

=19

2

|2V =

zx%(14f—1zj+18|2)

%x4(7f—6j+912)2

=9 (49 + 36 + 81)
=9 (166) = 1494

Ans (2)
Fxd=bxF = Fx(a@+b)=0
F=Ma+b) = F=A(l+2]-3K+2f —3]+5K)

r=A(3f — ] +2K)
F(ol+2]+K)=3

Put r from (1) arl=1
F(2i +5]—ak)=—1

Put r from (1) 2Aa—-A=1
Solve (2) & (3)

a=1 A=1

= F=3i—j+2k
=14 &a=1

atlr[ =15

(1)

(2)

(3)

www.allen.in
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11. Ans. (1)
y
B(0, B)I o A'(a,B)
150 450 0AW3,1)
) 30° X
0
(0,0)

Area of A(OA'B) = — OA'cos15°xOA'sinL5*

2 sin30°
2
1

=5(08)

=(3+1)xé=2
12. Ans. (6)
AR y

3P? +1=4+(P+1)’

2P? 2P-4=0= P2~ P-2=0 Vo =20+ (+ 1))

P=2, —i (f]ected) / 7 -3+
V.-V, 2J3P+(P+1) )

cosO= =

X

|\71||\72|_\/(P+1)2+4\/3P2+1
4343 43+3
1313 13

. J112-24+3  63-2 a3-2

tanf = = =
43 +3 4J3+3 4343

cos0

=>a=6
13. Ans. (4)

|a+b+cPgaf +|bf +|C[ +2(ab +ac +b.c)
=3

= |d+b+C|=3
a-(d+b+¢)=|a|-|a+b+C|cosO

=1= \/5 cosO

= c0526:—l
3

= 36 c0s220 =

[96]
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14.

15.

Ans. (4)
(D 5x((6+6)x(6—6))

—a(-bxc+oxb)=—2(ax(bxc))

=_2(5x5)=0

(2) Projection of a on bxc

albe)_aa__,

" boxd Tl

3) [abcl+[can]-2[abc]-2a-(6xc)

- = —12
—2aa=2|al =8

(4) axb=c and bxc=a

= 5,6,6 are mutually | vectors.
- laxbl =lgl=lallbl gl =I5l Icl/

bxcl=ldl=bllc/=2 = ld|=2 & bl=1

Also,

3a+b-2d = (3a+b-26)-(33+b-20)

—olal’ +Iol" +4lc]
= (9><4)+1+(4><4)

= 36+1+16=53
Ans. (2)

d=a,l+a,]+ak

now b =5a(i + ] +k)+B(1)
a-b=0

— 25a(3) +5p =0

= 15a+B=0

= pB=-15a

5=5a(—2f+ ]+I2)

www.allen.in
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16.

17.

18.

1
= o=t =
J2

b 420+ j+

2

Projection of b on 3 +4] is

b-(3I+4)) . 5 (-6+4)_
5 _iJE( 5 J_iJE

v=A(1,1,2)+p(2,-3,1)
v :(k+2u,k—3u,2k+ u)
2

¢l 3

A-3u=7and V.C=2
SAF2U-A+3 u+ 20+ pu=2

o

V.j=7 and V.

()]

2L+ 6u=2

A+3u=1and A-3u=7
=2\L=8

=>A=4, u=-1

We get V=(2,7,7)

Ans. (1)
ax(bxc)=(ac)b—(ab)c=3b-¢

Ans. (4)
Area = —|axb|=2\2 = [axb| - 42
|§|=1 and ‘é.ﬁ‘z‘éxﬁ‘
= cosO=sinb
T

= 0=—
4

L

[98]
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w [axb|=4v2 = |é”5‘sin%=4«/§
= ‘5‘=8
Now, 6=2\/§(éx5)—25

|6|=\/(2\/E)2‘é><5‘2 +(2\6\)Z =162

— 12
Now, b.C :—Z‘b‘

= 8x16+/2xcosa=—2.64

= COSOL:—i = a:3_7't
2 4
19. Ans. (2)
LetPis 0,Qis g and Ris r

2q+r 2r q

Ais ,Bis —and C is —
3 3 3

Area of APQR is = %‘axﬂ

Area of AABC is %‘ﬁxfc\

AB=T=%0 ¢4
3 3

Area of AABC = %‘a X F‘
Area(APQR) _3
Area(AABC)
20. Ans. (4)
Without loss of generality
Let [a,|<[a,|<la|
[al" =l " +fas| +[as| > (a5)°
= [a]2[ay] = max{la[ [a,.[as]}
Ais true
|5|2 :|31|2 +|‘?‘2|2 +|33|2 S|as|2 +|33|2 +|a3|2
= [af <3ja,f
= [a] <3[ay| = V3 max{[a ] Ja.] [as}
<3max{[a,|,[a, | a,]}

(2) is true.
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EXERCISE - JEE (Advanced) PYQ

1. Ans. (C)
PR=PO+PS
SG=PG-PS
— . PR-SO S
pS _ PR-SQ R
2
v=| [PG Ps PT]|
P Q
1r—— S —
V=Z[PR +SQ PR-SQ PT]‘
L 1 3 1 -2
Vv =E[PR sQ PT]‘ =3 -
1 2 3
1
= > (—3—7—10)=10
2. Ans.(D)
Any point on line x+2 = y+l = Ezk
2 -1 3
Let any two points on this line are
A(-2,-1,0),B(0,-2,3) Put (A=0,1)
Let foot of perpendicular from A(—2,-1,0) on plane is (o, B, 7)
a+2 B+1 -0
f— = = = sa
1 I [ T h(say)
Also,a+pB+y=3
>u-2+u-1+pu=3=pu=2
= M(0,1,2)
L . . 2 -4 11
Similarly foot of perpendicular from B (0, - 2, 3) on planeis N (5, 3 ?j
. . X=0 y-1 z-2
MN = = .
So, equation of is P = 5
3 3 3
3. Ans. (B, D)
Let equation of line / is
¥ x-0 _y-0_1z-0 —k
a b c
This line ¢ is perpendicular to given line /; and /».
Hence
a+2b+2c=0
2a+2b+c=0
a_b_¢
-2 3 =2
[100] www.allen.in
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Hence equation of / is

Now A(-2k;,3k;,—2k, )

Point A satisfied /1

~2k,i +3k, ] -2k K =(3+t)1 +(-1+2t) j+(4+2t)K

3+t=-2k,
—1+2t=3k,
4+2t=-2k,

(2) & (3) -5=5k, = k, =-1 = A(2,-3,2)
Let any point on /; (3+ZS,3+ZS,2+S)

for /4 for ¢

B(—2k,,3k,,—2k,)

Given  \J(1+25) +(6+2SY+(S)* = /17
952 4+285+37=17
9S%+285S+20=0
952 +185+10S+20=0
9S(S+2)+10(S+2)=0
$=-2,-10/9

Hence (-1,-1,0),(7/9,7/9,8/9)

Ans. (B) & (D)

Ans. (32)

Among set of eight vectors four vectors form body diagonals of a cube, remaining four will be

parallel (unlike) vectors.
Numbers of ways of selecting three vectors will
be4C 3x2 x2x2=25

Hence p=5
Alternative
Eight vectors
X=1 +] +K
y = ] +j —k
Z=i —j +k
d=1 -] -k
X'=— —] -k
y'=—i —j +k
I'=— +] -k
o' =— +] +K
www.allen.in [101]



ALLEN

JEE (Main + Advanced) : Mathematics

If we

take X,X' and any one of remaining six vectors will always be coplaner

.. No. of coplanar vectors = 6

similarly on taking y,y'=6

Z, 7'=6

0,0

=6

.. No. of set of coplanar vectors = 24
Ans. (C)

(P)

P—>3
(Q [db c]=5
[3 (+b) (b+C) 2(c+d)] =6x2[d b €]
=12x5=60
Q-4
(R) = |axb}=20
> -
A1=% |(2a+3b) x(a—b)|
= | —2axb-3(dxb)| = % |axb| =5 x20=100
R—>1
(S) |axbl=30
|(3+b)x | = |bxd|=30
S—>2
Ans. (A,B,C)
|%|=|y]=]7]=+2
o="
3
a=MxXx(yx7)
szax(fx)a()
a=((x.2)y-(x.y)7)
ézk(ley—lef
2 2
a=r(y-2)
b=p(z-x)
Similarly

a.y=1 2-2x%)=x

[102]
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Ans. (4)
P +0+r=axb+bxc

Taking dot product with &,b,C we get

g L =
P+ D+ [abc] (1)
§+Q+%:O -(2)
g +% +r = [abc] -(3)

(&)= p=r&q=-p
2 2 2 2 2 2
p +2q°+r =p+2pz+p 4 Ans.

g’ p
Ans. (A)
(P) y=4x’-3x  where cosf=Xx
N 1253
dx

(x2 —1)3—3“% :(x2 —1).24x+ x(12x2 —3)

=36x°-27x=9(4x’ -3x)=9y

2
Hence l{(XZ —1) d ¥+Xg}=9
y dx dx

(@ [&xd +axd+...+3,,x3
=|&, .4,+4,.8 +...+4d,,.4

Let |§1| =|§2| ..... = |én| = A (as centre is origin)

. ., . 2m
More over angle between 2 consecutive & 's is —
n

Hence given equation reduces to

(n -1)A2 sin(z—nj = (n—1)22cos (Z—th
n n

www.allen.in

[103]



ALLEN

JEE (Main + Advanced) : Mathematics

10.

2n 2T T
=tan| —|=1=> —=— = n=8
n n 4

X

2 2
(R) Equation of normal 6_hx - 3Ty =3 (Equation of normal is > - by_

slope = % =1 (asitis perpendicularto x+y=8) = h=2

(S) tanz! ! + tan-! ! = tan-! 12
2x+1 4x+1 X

1 1
J’_
o 2x+1 4x+1 _ 2 6X+2 2
_ 1 x> 8x*+6x X
(2x+1)(4x+1)

= 3 +x2=8x*+6X = 33X} -7x*-6x=0
= 3x*-7x-6=0 (as x #0)

= (x-3)(3x+2)=0 = x = —%, 3 (—% is rejectedJ

Ans. (A,C,D)
a+b+c=0
= b+C=-4
=48 + [cf +48 = 144
= ¢*=48
= [c[=443

e[\
7—|a| =24-12=12 Ans. (A)
Further;
d+b=-¢
— 144 + 48 + 23b

= ab =-72 Ans. (D)
+

w. [axb+cxal = 2.[144.48-(72) = 483 Ans. (C)

Ans.(A—->PRS;B—>P;C—>P,Q;D—>S,T)
(A) Given Z(a2 —bz):C2

= 2(sin2X —sin%Y ) =sin’Z

= 2sin(X +Y)sin(X =Y )=sin’Z

= Zsin(Tc—Z)sin(X —Y)=sin22 Y

1 yl

[104]
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sinZ

= sin(X-Y)= (1)
also given,
_sin(X-Y) 1
sinz 2
Now, cos(nmA) =0
= oS (n_n) =0
2
~ n=135 . (A—>P,R,)S) X
(B) 1+cos2X —2cos2Y =2sinX sinY

2c0s* X —2co0s2Y =2sinX sinY ¢ b
1-sin’X —1+2sin”*Y =sinX sinY v 7
sin’X +sinX sinY = 2sin’Y ¢

sin X (sinX +sinY ) =2sin’Y

sinX =ak,sinY =bk

a(a+b)=2b2

a’+ab-2b* =

(3 +——2 0

b

a__,,

b

%: 1 (B> P)
Hence equation of acute angle bisector of OX and OY is y=x
Hence x—y=0

. o 2 . B_(l_B)
Now, distance of Bi +(1-B)j =z (B, 1 - B) from X-Y is |————|=—
(1-B) 5

12B-1| =

2B-1=4+3

2p=4,-2
B=2,-1
Bl=2,1 Ans. (P,Q)

(D) Fora=1
3—-X ; x<1
A y(1,3)
y=|x—1|+|x—2|+x= 1+Xx ; 1<x<2
3x-3 ; x>2
5 60° X(\/g, 1)
A:%(2+3)x1+%(2+3)x1—j2\/§dx 130° x
0
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11.

12.

" F (1)+§J§=5

Fora=0,Y=|-1|+]-2|=3

A=6-j2&dx = A=6-§J§
0

~F(0)+ §ﬁ=6 . (D>S,T)

Ans. (BONUS)
This question in seem to be wrong but examiner may think like this

S=4p+3G+5F
S=X(—P+d+1)+y(p—-G+F)+2(-p-G+F)
-X+y—-2=4 -(1)
X—y—-z=3 -(2)
X+y+z2=5 -(3)
add (1) and (2)

—27=7 = 1 = 7z
2

2x=8 = x=4

y+z=1
2x+Yy+2=2(4)+1=9
Ans. (B,C)
|W||(GxV|cosp=1= =0

=UxV=W also |V|sin6=1

= there may be infinite vectors V= OP

such that P is always 1 unit dist. from U

ik
For option (C): UxV={u, u, O
Vl V2 V3

[106]
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13.

14.

15.

16.

W= (U, )1 — (U, Vv, )+ (U,v, —u,v, K

1
uwv,=——,-Uu\v, = =|u,[=|u
2V3 \/g 1V3 \/g 1| |2
i
for option (D) : 4xvV=[u, 0
vV, V

YRS GRVATIG S (TRVATRVA | P (TRVA

1 2
-V,u uv, =

NG
= 2|u, |=| u,| So (D) is wrong
Ans. (B)
OP.(0Q-OR)=05.(0Q—OR)
— (OQ-OR).(OP-0S)=0
= @.S_F;:O

= @J_@

Similarly, %J_ﬁ

.. S is orthocenter

Ans. (D)
ox =R
QR

oy -RP
RP

‘&XW‘ =sinR=sin(P+Q)
Ans. (B)

~(cosP+cosQ+cosR) > —% as we know

cosP +cosQ +cosR will take its maximum value when P=Q=R =

Ans. (3)
C=xa+Yyb+axb
C.d=X and X=2cosa
cb=y and y=2cosa
Also, |axb =1

" C=2cosa(§+5)+é’x5

¢2=4cos’ aa+b)? +(axb)? + 2coso.(a+b).(axb)

4 = 8cos’a+1 = 8cos’ =3

Se

www.allen.in
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17. Ans. (C,D)
Let P(%,0,0), Q(0,p,1), R(1,1,v) be points. L,L, and L, respectively

Since P,Q,R are collinear, ﬁj is collinear with @

Hence _—KzL:L

1-p v-1
For every peR - {0, 1} there exist unique A, veR
Hence Q cannot have coordinates (0, 1, 1) and (0, 0, 1).
18. Ans. (18)

¢ =(20+PB)i + j(o+2B)+ K(B—0t)

=3V2= o +B=2 (1)

+is coplanar with @ and b

. (dxb)E=0

(6—(§><5)).6 Ic]2 =a?|af +p |bF +2aB(ab)
= 6(0® +B* +ap)= 6(a2+(2 o) +o(2- a)

= 6((«—1)" +3) = Min. value = 18

19. Ans. (108)

We have a+b +¢=

= |axb[P=a’h®—(ab)*=9 x 16 - 36 = 108
20. Ans. (A, Q)

;[+3)R9)
IPQ]
a-|(i+i)-7 / /

[108 ] www.allen.in
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(i+7)(albi)|  a-b

Ja* +b? ‘ Ja* +b?
u[+[V] =i

|(a+b)|+|(a—b)|=\/5
Ja? +b?
For a>b

2a=+/2./a% +b?

4a* =2a% +2b*

a’=b* . a=b (1)
(a>0,b>0)

[v]=

similarly, for a<b we will geta=b

Now area of parallelogram = ‘(aiA + b]) x (af - b])‘

= 2ab

. 2ab=8

ab=4 -(2)

from (1) and (2)

a=2,b=2 s a+b=4 option (A)

length of diagonal is
[2ai|=|4i| =4
So option (C)
21. Ans. (7)
Given, [U]=1; [V|=1; GV=0; UW=1; V.W=1;

W.W =|W

1 uv 1
=|uv 1 1=2:>LT\7=%
1 1 4

So, [3t+5v| = \/ouf +25v[" +2.3.50.v

- 9+25+306j:\/@:7

www.allen.in
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22.

23.

Ans. (A,B,C)
cﬁ@:%@x(@_m)

_ g(a\x@)

|@x&| = %|@\| x|@| (Note OA & OB are perpendicular)

= 93 = A=1(given i >0)
2 2
50 oG- 0804 _ A8

2
M is mid point of AB

Note projection of OC on OA= —%
tand = 1
3

Area of AABC = %

Acute angle between diagonals is

Ans. (B,C,D)

a=3i+j-k

0 -c ¢ |1 -C,

c, 0 —c |b|=|1-c

-, ¢ 0 )\b -1-c,
multiply & compare
= b,c,-b,c,=c, -3 (1)
= c,—bc =1-c, -(2)
= c,—b,c =1+c, ..(3)

(W -(2)] +(B3)k
=i (bc,—hc,)- J (c,—hyc, )+ k (c,—byc,)

= ci+c,j+ck —3i—j+Kk = bxC=C-4
Take dot product with b

— 0=Cb-db = b&=0=Db 1 = b"¢=90°

[110]
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Take dot product with €

— 0=lc’-4c = ac=Ic’ = 4¢#0 = bxE=c—-4a
Squaring
.y —12 2
— |ol Il =lc* +1al* —2¢.a = |bl [cl* =Ic +11-2[c/* = Ibl ¢ =11 -Icf

:>|6|£\/H

= cP(bf +1)=11 = [cf =

bl +1
given ab =0
= b,—b,=-3 also
= bl+bi-2bb, =9 bh >0
= bl +b?=9+2bb, = bl +b’ =9+2bb, >9 = b’ +b’>9
= lbl=\[1+b2+b? = [b]>+/10
24. Ans. (45)
Given |0 —V| =V —wl=|w-l 0

= AUVW is an equilateral A 1 ’. 1
Now distances of U,V W from P :% ‘V

= PQ:Z

2 P
Also, Distance of plane P from origin / ¢ /

= 0Q =4

- OP = 0Q —PQ:OP:%

B

Hence, PU =4/OU*-0P* = PU =7=R

Also, for AUVW , P is circumcentre w
o for AUVW : US = R cos30°
= UV = 2R cos30°

= UV =§
2 P
R
2
: Ar(AUVW)=£(§) _9M3
4 \2 16 U 30° v

*. Volume of tetrahedron with coterminous edges U, V,w S

=—(Ar AUVW ) x OP—1 i 1 —ﬁ
3 16 2 32
.. parallelopiped with coterminous edges
u,v,w=6 3\/_ 9\/_
32 16

80
S22V =45

V3
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25. Ans. (B)
Lt =2(i +]+K)

Fa

L, =] —K+uli+K)
Let system of planes are

ax + by +cz=0 (1)

" It contain L,

~a+b+c=0 (2)

For largest possible distance between plane (1) and L, the line L, must be parallel to plane (1)
La+c=0 -(3)

=[b=0]

. Plane H, :

Now d (H,) =L distance from point (0, 1, -1) on L, to plane.
0+1f 1

=d(H,)=—|=—F7
()<=

~ P -5
2
for'Q 'distance = |— =2
‘ﬁ‘

L Q -4
.. (0, 0,0) lies on plane
~ R >3
for'S'x=z;Y=z;x=1
.. point of intersection p (1, 1, 1).
L OP=1+1+1=43
LS5 2
.. option [B] is correct
26. Ans. (B)
P(i+2j-5k)=P(a)

Q(3f+6j+3l€)=Q(6)

3 3
56+48 210 +24]+15K
9 9
b+2d 5c+4d
= =
3 9
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so [B] is correct.

option -D
. —12 1| =2 — \2
\bxd\ :\bHd\ ~(bd) = (9+36+9) (4+1+1)-(6+6+3)2
=54 x 6 - (15)2 =324 -225=99
JEE (Main) Practice Paper
SECTION-A

1. Ans. (1)
Let sides of AABC

— d=-31+2]+12k = |d| =144+ 4+9 =+/157
= b=—i-4]-8k=|b|=/64+16+1=9

= 6=4f+2j—4l€:|6|:m:6
Hence perimeter is 15+\/ﬁ.

2. Ans. (2)

Using section formula (xt + yj + zk) (70 + 9] + 11k)

= X+1=8 C

= y+3=10 0

= 7+5=12 (41 + 5] + 6k)

= (71+7]+7kD) 2 - B )

(G+j+k) (T+3j+5k)

3. Ans. (2)

Clearly A is not possible.

Vs
>V
Vi

Since V; =V, +V,

Hence V,, V,, V, are coplanar
4. Ans. (4)

— AB=19+4+1=+/14 A(1,1,2)

= AC=+1+4+9=+14

= M= (3,3,3)

= AM =2i +2]+k
> Ans.(2) A A B(4,3,1) M C(2,3,5)

050 = (1+2j+43k).3I+2j+k) 3+4+3 _5

Jo:59+5 47
= sin6=¥
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6. Ans. (4)
[X|=Yl=1
= |X=y[" = [X["+]y[* - 2|X[| y|cosO
=2 ZSinZQ :1|)"(—)7|: sing
2 2 2

7. Ans. (1)
diagonals are d+b and a-b
e=(§+§)-(§—@=1
|d+b| |a-b| 3

o 0=cos™ (lj
3

8. Ans. (4)

— d+b+C=0

= COSs

= d+b=—C
= |af* +|b [ +2ab ¢ (taking mode and then square both sides)
= 9+25+2x3x5c0s0=49

= cosﬂzl
2

é+5+6=\/9+16+25:5\/5
10. Ans. (1)

d+b=5-3]+3K

Projection of a+b on¢€

(a+|6b|)-0 =(5i‘—3j+3l€).(i —2;+2k) ) 5+2+6
11. Ans. (1)

AB=(—i —2]+2K)

U=y
w|g

CD=(-3i +6]—2K)
CD.AB 3-12-4 13

Projection = —= -
‘ AB ‘ 3 3
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12.

13.

14.

15.

16.

17.

Ans. (3)

é=f+j

b =3f +4k

b, =b —b, = —' +3) L 4
2 2

Ans. (4)

2i-2]+K
3

(1) -1

1~ o~ 2[ + 2 Kk
2) (20 -2i+K)=-%|-F+]-=
()3( j+k) 3{ 12]

(3) %(2?-2j+|2) . (3t+2]-2K)=0

Ans. (3)
AB=AC= AB-AC=0

or A(B-C)=0 :>AJ_(I§—C)
AxB=AxC = AxB-AxC=0
Or Ax(B-C)=0=A[|(B-C)
(i) & (ii) both possible if B-C=0
ie. B=C
Ans. (4)
axb=cxd
& axC=bxd

required vector is 3V = 3 (—7f +8]— |2)

V114

.(ii)

()
...(if)

www.allen.in
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18. Ans. (1)

ax(bxc) = (ac)b - (ab)c =-81 -3j-k
19. Ans. (1)

Here D| 2 =2) | anq g| 121 F2*21 | ) E(Mj B (i+))

3 3 3
Now, let P divides BD inA: 1 and P divides OE inl IR PANE
(2| 2]) s \
S ML g 0 D C(-])
o, =
P A+1 3(p+1)

Solvingwe getA=3:4

20. Ans. (1)
Di+r@-kk= N+ +DKk=i+]+k

~ ~ ~ 2

(a-
b=(b.0) +(b.])] +(0KK=(1F +(=1)] +0K =1 — ]
K

. &,b,¢, form the parallelepiped of volume 6 units.

SECTION-B
1. Ans. (3)

(axb) +(ab) =144

= |aP|b} (sin® 0+cos® §) =144

= |d||b|=12
= |bl=12=3
4
2. Ans. (2)

Diagonals of faces of given parallelepiped are

d+b,b+C,c+a

Volume of parallelepiped using these vectors
o 1 10
=[d+b b+C C+d ]=j0 1 1|[dbc] b
101

QU
7

Q

=2[ab¢]
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3. Ans. (3)

B 2:1 0
Ortho Cenjroid Circumcentre
center g
- 20+1.p . .
=——— = p=3 k=3
g 2+1 P=-d
4, Ans. (6)

Here a=b+¢

m=%(é+5)=%[2f+4]+2l€]=f+2j+Iz = r=+6
5. Ans. (5)
(a+Pb)E=0 = P=—

jsbli
(!

=5

o
Ol

6. Ans. (18)
Solving the lines we get,

A=LlBCxACI=2
2 2
A(2,-3,1)
B Cc
(1,-1,0) (2,0,1)
— 442 =18
7. Ans. (0)

+disLto 5,5,6

= 4d,b,C are coplanar = [é b 6}=0

jab!
()]

o
)
)

o ¢

o

I

(@]

o

Q,
S
o o

ol
v
o
o
ol
o
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8.

10.

Ans. (3)

squaring
= 1-(6¢) -[abe] = label->
v=[a+bb+ce+a]=plabe]

then volume of the parallelepiped formed by 4+b,b+¢,é+4 is equal to

Ans. (2)

la|=1=b|, [c|=2
b+(ac)a=(aa)c

Let angle between @ & C be 6.
a.c=|al|c|cosO=2cosH
b+2cos6a=C= b=C—2cosba
squaring

b? =c* +4cos’ 0a’ —4cos0a.c

Na

:>C0$29=1—1=E = cosO=+—
4 4 2

= cosecO =2

Ans. (2)

ja]=[p| =25+p? + 144 =1+169 + 4q

= pi=4q+1
p is odd integer where p = (2k + 1)

= QRk+1)?=4q+1=>q=k(k+1)

. 1<k(k+1)<100

Number of possible values of k is 31

(k+1) (31+1)

16 16
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1. Ans. (C)
b=A2v2 i-]+4K); |b|=10
= |A| V8+1+16=10 = L=+2=b=+ 23

2. Ans. (C)
G =(+V3]) ’
Let Position vector of P is p D c
-~ GP||K then p-(f ++/3]) = Ak
= p=i+v3] + 2K also|OP| =3=/1+3+27 =3 i ZG LV3) B
= A =5=1=%5 = p =i+/3]£5k '\";0‘“’5
0<—1—>  A(2D)
For positive Z-axis p= +\/_j+\/_k
So AP = p-2i =-i+3]++/5K
3. Ans. (B)
|a+b[*=100 = a*+b?+2a-b
|a-b[P=64 = a2 +b?-2a - b
= 164 = 2(a2+b?) = b*=82-25=57
4. Ans. (C)
c.d=a(axb) = ¢.a=0=c.b=4a.b
Also |axb|<¢| = |d[|b|sin90°c|
lafdal= |aHbHcl=1
|3a+4b+12¢|=+/9a? +16b> +144c* =13 {.|a|4b|Hc|=1}
5. Ans. (C)
diagonals are a+b and a-b
-and da-b=i+2]+2k
=0=cos™" ( tj)( b) —cosl[ij =0=cos ——sinl\/g
‘(a b)H(é )‘ 3x3 9
6. Ans. (C)
Given A(a)
(@-d)-(b-c)=(b-d) . (€-a)=0
—DA.CB=0 & DB.AC=0 (d)rD
AD 1 BC & BD 1 AC 4 -
Hence D is orthocentre. B(b) C©
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7. Ans. (A,B)

Before rotation a=2pl + | after rotation a=(p+1)I'+ ]’ . Since length of vector remains unaltered

\/4p2+1 =\/(p+1)2+1
= 4p’=(p+1) = p+1=2p = p=1 Or%

8. Ans. (B,D)

Since d makes obtuse angle with z-axis

sin2a

© J1+9+sin?2a

... either g <o <mor 37n< o<2m -(1)

<0 i.e.sin2a<0

since band C are orthogonal
. tan’a - tana-6=0 ie. tana=3,-2 . (ii)
from (i) and (ii), we get
tano =-2
s.o=m-tan'2 ora = 2m - tan-12
9. Ans. (C,D)
AB =+9+4+1=14; AC = J1+4+9=114

A(1,1,2)

B(#431) M ¢(23,5)

M =(3,3,3); AM = 2i +2]+k
10. Ans. (A,C)

7?-4]-4|2+-2f-j+2|2
9 3

=56

any such vector €= (4+b) =2 {

=%[f—7j+2l€] = |6|=5\/g = ‘%\/1+49+4

:‘%\/ﬁ‘:sﬁ = X=iM=i15

J54

=+ %5 (f-7j+2|2)=¢§ (i1-7]+2K)

[l

=

7\, & 2 ~ AR ~
j =5 [7| -4 -4k +3(-2I —j+2k]:|

[120]
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11. Ans. (A)
12. Ans. (A)
13. Ans (D)
Sol. for 11 to 13
E:2(:+b
3
equation of OP [ = k[i+;j (1)
al ¢
_ 26+D COLE 2 pp)
pa +
Let P divide EAinp:1= P 3
H+1
F
P lies on (1) 0(3) A(@)
ué+26+5 ng s 36+
3 :x"i‘+‘i = d+C=b = 3=x‘i‘+f
N I
Comparing coefficient of & andC
H+1
3.2 -2)
H+l | & |
1 A
and m— m (3)
divided (2) by (3)
u+ l :m :> u:m_l
3 || 2| 3
Putin (3) = al = 7j :k=m
[c], 2 [c] 3[c|+2f &
[af 3
. . 3lal|c| (a ¢ . :
So position vector of P ' =—L — — +—— |. Now for solution of 4 equation of AB
jc| +2fal(|al |c]
F=a+Mb—a)=a+A(c) .(4)
3|c|a 3ld|c

equationof CP = =C + H(

ol

=>r=C+N {

3|¢|a+3|d|c-3|c|c-2]d|c
3[¢|+2]4|

|

3|c|a+|d|c-3|c|c
3|c|+2/d|

—+ f—
3| ¢ |+2]d| 3|c|+2| 4 |

d

.(5)

www.allen.in
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Comparing (4) and (5)
o 1, H1d1-3uIc]

3|c|+2|a]
3| C (+2]| d |[+p|a|-3u|C
_, 3lel+7 al Hla|-3uc] .(6)
3|c|+2|al
_3[c[+2] 4|
e
Put value of p in equation 6
al-3|c a|-3|¢ d
IO T B ETE TR TE
3|c|+2]4]| 3|c| 3|c|
So position vector of F is=a +%%6
c
= AF =p.v.of F -pv.of A =d +1 @C‘a=l@6
3 |C| 3|C|
14. Ans. (B)
(P) here a=b+ A
— 1 . = 1 & 2 ~ a 2 A
A _E(a+b)-5[2|+4j+2k]_|+21+k b= —i+3j+4k
:>k=«/g
N . - — ~ C
B 21 3(0) B ¢=4i—2j—6k
Q) Ortho Centroid Circumcentre
centre g

g=2x0+1xp 5

:34.
3 P=3¢
(R)  Area= |dxb]|=|(p+2G)x(2p+0)|
o 1 3
= 4 = |3pxG|=3x==2
| pxq +4Gxp|=[3pxq| X375
(S)  G+V+W=0 = [U[ +|V[ +| W[ +2(0.¥)+2(V. W)+ 2(W.i) =0

15. Ans. (D)

~
a°)
p—
=
o)
agQ
o
=
<)
=)
%]
o
-
2
(@)
(9]
wn
o
-
@,
<
[¢’]
=
o
QO
=
=
o
—
D
=
=]
[9°]
o
QO
=
@
jabl
+
T
+
Ol
(!
+
jsbl

Qy

Volume of parallelepiped using these vectors = [é+6 b+¢ c+d] =2[a b ]
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@  bx(

R) - [E AC E}:o

-4 5 k+1
3 10 5 1=0
4 6 2

—4(20-30)—5(6—20)+(k+1)(18—40)=0
=40+70-22(k+1)=0=k = 4
(S)  AB=2EF= 2ym*+n?

Similarly A
BC=2DF = 22 +n?
CA - 2 62 + mZ (E) 010) (0,0, TL)
D F
AB?+BC?+CA’ =8(/*+ m* +n*)
| AB'+BC'+CA® , £
C CamPent (0,m,0)
16. Ans. (9)

(R-C)xB=0 = R=C+AB = AC +LAB=0 = 15+ 3A =0
—A=-5= R=-{-8]+2k
17. Ans. (9)
Equation of line L, is 7iA+6J°+2I2 +A (—3?+2]+4I2)
Equation of line L, is 5f+3j+412 +u(2f+j+3I2)
CD = 2iA+3j°—2I2 +7»(—3f+2]°+4l2) —u(2f+j+3lz).since it is parallel to 2iA—2j—l2
. 2-3M-2u _ 3+2h—p _ —2+4A-3u

5 - 7 LAa=2,p=1
CD = —6f +6]+3K
- |CD|=9
18. Ans. (2)
a(b+c)=0, b.(c+a)=0 , C.(a+b)=0
= ab+dc=0, b.c+b.da=0 , C.d3+C.b=0 = ab=b.c=c.d=0
|d+b+C| = \Ja2+b* +c*+2(ab +b.c+C.d) = V9+16+25 = /50
= m=2
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