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EXERCISE - V HINTS & SOLUTIONS
Sol-1 A V.b=1=0+q|b[?+0=1
1
C b :>q: >
(i) |b|
B a c V.@Gxb) =p.0+q.0 + r|axb
Area = L(axb)= 2 (bx¢) = (Exa) [3 b] 1
2 2 2 L L ———
_ |axb |? |axb|
(ii) Normal vectorof P, = 34p
Normal vector of P, = ¢« d yo_b , (axb)

given that (3xb) X (¢xd) =0

. . iii) 3ax(bxc) =b+c
that means P, is parallel to P, (ifi) ax(bxc) =b+c

soangle = 0¢ (é.&)B—(é.B)&:%(5+E)
(iii) |al=|b|=]|c]|

. .1 - 1
[@abc]l=0 (given) a.c =5 a.b=-3
[2a-b 2b-c 2c—a] allb]coso= _71
(23 -b).[(2b - ) x (2¢ - a)]

3 ; . -1 2

= (23 -b).[4(bx ) - (bxd) + (€x3)] =cos0= - =0=7"  Ans.

=8[abc]-0+0-0-0-[pca] =0
Sol.3 (a) d, =(2,3,-6); d, =(3,-4,-1)

SOI'Z (i) é = (11 11 _1)1 B = (_11 21 2)/ 1 - - 1
Area = E |d1 Xdz |: E\/1274

E=('1121'1)

a+b =1(0,3,1); b_¢ =(0,0,3) If sides are 3 and p
A d, =a+b; d, =a-b
i j k

Normal vector = |2 > 1 3 = di +dy ; B = d, -d
003 2 2

T _05 % _ 1 5 -1,-7 _ L 1,7,-5)A
= 9i - 0j+0k =5 6G,-1,-7) = 5(-1,7,-5) Ans.

unit normal vector = % j
(b) (4,5 0a+(3,-3,1)b+(1,1,3)c

(i) a.b=0 =i(a, b, )
so, 3, b and axb are perpendicular to (-4a+3b+c-ha)i+(5a-3b+c-2b)]
each other. +(b+3c-2)k =0

V =pa+qgb+r(@xb) Aemienk =0
V.

a=0=>p@E.a) =0=>p=0 t=m=n=0
-4a+3b+c-2a=0
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5a-3b+c-2b=0

b+3c-Ac=0

again (-4-M)a+3b+c=0
5a+(-3-A)b+c=0
Da+b+(3-1)c=0

Sol.5(a) (3+b+¢)? = Zéz+225.620

225.62-3(~.~ lal =Ilpl=1¢l=1)

dla-bP=2)a-2>ab
—4-1r 3 1 <2(3) +3<9
> -3 1 =0=i=0, -2 £ 29

0 b 3-2 10 -1
(b) [abg =1 1
o A y X 1l+x-y
i j k
- I - 1 -2 5 ApplyingC, > C. + C
SO|-4(a)r:k(axb) éxb — ppy g 3 1 3
2 3 -1
10 O
=Ix 1 1 =1
P o=A(-13,-11,7) v x 1ix
=7(2-15)-3 (-1-10) + k(3 + 4)
=-131 +11] + 7k Sol.6 A(t) is parallel to B(t) only if
F.(ZT—3+'2)+8:0 fl(t) fz(t)
r=1s0  =(-13,-11,7) g,(t)  gy(t) forsometefo, 1]
(b) His orthocentre or fl(t) . gz(t) — fz(t) ) gl(t)
let h(t) = f,(t) . g,(t) - f,(t) . g,(b)
A (-1,3) h(0)=2x2-3x3=-5<0
h(1) =f,(1) . g,(1) - f,(1) . g,(1)
=6x6-2%x2=32>0
H(IR) Since, his a continuous function and h(0).h(1)<0
B c = there is some t e [0, 1] for which —h(t)=0
(2,5) (x,y) o L
Sol.7 (a) (@+2b) . (5a-4b) =0
AH . BC =0 5|al>-43.b+ 10b.3 - 8 |b|2=0
(21_1)I(X_21y_5)=0 1
2Xx-y+1=0 .. (1) 6a.b =3= 5.6=5
BH - AC =0
1
(-1,-3).(x+1,y-3)=0 = cos =5 = 0=60°
-X-1-3y+9=0
X+3y=8 (2) (b) \7=(2, 11 _1) w =(11 OI 3)

5 17 [uvw]=g.(vxw)
from(1) and (2) x = b VY = 2
= D'(3I_7I_1)= D'|3I_7I_1| cos 6

5 17 Maximum value of box product
37 =
77 =13,-7,-11=49+49+1 = {59
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1
Sol.8 [abc] =0
a

Sol.9

o -~ o

1
d=a+a’-a
1

fla)=a’-a+1

1
! = 21 = =4+ =
fa)=3a2-1=0=>a 3
minimum value of cubic in real line can’t

be determine

- u+v 1 o~ -

X=——==sec—(u+v)
lu+v]| 2 2

y = vew =—secE(\7+\7v)
|V +w| 2

;- WU ——secl(\fv+u)
|w+u| 2

- 2 & 2E PR A A
64 S€C 2sec 2sec 2[u+v v+w w+ul?..(1)
[U+V V+w w+U]2=2[u Vv w]
[XXy yXxZ zZxX]=
= iseczgseCZEseczlx 4[u v w]?
64 2 2 2
1 o B Yoo oo
- — Pl 2 P 20 2
16sec 2sec 2sec 2[u v w]
Sol.10 (a) Let a =(5,2,6)
b=(21,1)
¢ =(1,-1,1)

(b)

Required unit vector will be along=3 x (b x ¢)

ax(bxc) = 27j- 9k = unitvector = 3jl__ok
a=(1,11) a.b=1

axb=7j_k

a x(daxb)=(a.b)a-(a.a)b
(1+j+k)x(j-k)=2a-3b
—2?+3+|2 =?+3+I2—3B

b =1

Sol.11a x b

cxd and a x ¢ =

(axb)-(axc) and (¢x d) - (bxd)

ax (b-c)=(c-b) xd
ax(b-c¢)-(¢-b)xd =
ax(b-¢)-dx(b-¢)=

(3-d)x(bx€)=0
a-dis||to(b - ¢)

Sol.12 a is external angle

S

Bisectorof V. and W .. W—V =34
Takemodulus|w — vV P=A?|aP
14+41-2wW.Vv=)2

2 -2cos 206 = A2

A = 2sin®

Hence, W— VvV =2sin0 a
=2cos (90 -0)a=-(2 a.v)a

W=V -2(a.v)a

Sol.13 (a) Let vector i becoplanarto a and b

(b)

=a+tb
(11 2/ 1) + t(ll _11 1)
(11 2/ 1) + t(ll _11 1)

-
Il

=i

T+t 7@t + k(L +1)

-
Il

- 1
Projection of F on € = E (Given)

t=3, F =(4,-1,4)

Vector AB is parallel to

[(27 +3R)x(4]-3R)1 x[(I-k) x(3} +37)]
=54 (j - k)

Let 0is the angle between the vector, then

54+108J 1

cosO = £ ((3)(54)\/5 + ﬁ

3n
Hence 6 = T

4

N3
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Sol.14 (a) Given vectors are coplanar e -
Sol.16 (a) [(ac)b - (bc)ald =1
-2 1 1
2 I
1 - 12 =0 :)k::l:\/i b.d .-
1 1 - S | — (bo)(ad) =1

(b) a, b, € are unit vectors.

S P L= b.d
a+b+c=0 el .-
S (ZJ—1=1:>b.d=4
= a, b, ¢ represent an equilateral triangle
“axb=bxc=cCxa = b & g are non-parallel
(c) Statement-1

RS + ST = RT

(b)
~ PQ x RT #0 as they are not collinear ~ (A) 2sin20 + 4sin20 cos?0 = 2
Statement-1 is true. sin20 + 2sin?0 (1 - sin%0) =1
Statement-2 3sin0 - 2sin%0 -1 = 0

PQ x RS = 0 is false as PQ and RS are

not parallel. 1

= sing == E’ +1
also PQ x ST = 0 as they are parallel.
ﬁj x ST # 0 is false. non
Statement-2 is false. 4" 2

Sol.15(a)  Volume=[& b ¢] 3x
(B) Lety=7

e 1 11
a).a ?.tg ?.C 2 2
ba bb bc 1 1] 1 1 n
abC2=,\,\ A Al = —_— 1 —_ = — - ’
[ ] ca ¢b ¢c % . 21 2 jZSyS:SVXE{G n}
e |
2 2

Now f(y) = [2y] cos [Y]

~ A

. 1 1 - . 1 3
[3 b C]=E :>VOIume=ﬁ Critical points are y=— y—1,y—E,y—3

2 A

(b) Given Qp = & cost + bsint

T T
r5r 51T
3’2 }

ol a

. e— _ Points of discontinuity {
OP = \/(é.é)cos2 t + (b.b)sin?t + 2a.bsintcost

a5=\/1+é.65in2t 110

(C) Volume=1 2 0

|a:;|max=M=m atsin2t=1=t=— 11 n
4 2 - d —_ —
(D) a+b=-y3Cc=]a+b|P=43

~—

1
T _ = A ~ - -
At t= op=\/§(a+b l]a+b|?=3 =>1+1+2cos6=3

Q>
o>

1
Al C0sh=—= = 0=
| 2

TC
unit vector along gp = § = 3

Q>
o>

+
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Sol.17 Evaluating mid point of PR & QS which givenM  Sol.21 A,D

io-
= l:—+ J} , same for both

2
SR=PQ= 37
PS=QR= .10

SE3i+2) @Bi+3)R

PC2i-7)  (4)Q

angle b/w PS & SR = 90°
angle b/w PR & SQ = 90°
= only parallelogram.
Sol.18 5
2a.[(a*xb)x(a—-2p)l+b-l(axb)x(a—-2p)l
=2[ax(axb).(a—2b)]+[b x(a xb).(a-2b)]
=25 .(a -2b)+(a).(3 -2b) = 4> + |af’

(a.b=0)
Sol.19 B
- -
: | AB x AD |
sin(0—-ao)=—F—5—
| AB|| AD|
D' D
o
90°-a.
17 A B
coso = ——
9
Sol.20C

Let the vector is y
vV = xa+yb

Vv=(X+Yy)] +x-y)]+x+y)g

V.C _ (xX+y)-(x-y)-(x+Yy)

in ~="T=
proj" of ¢ H \/5
1
=ﬁ = x-y=-1 ... (2)

Required vector
=[(T+j+2k) x (1 +2]+k)I x (P +j+k)

=k(4j+4k) =r(j_g)so A&D

Sol.22

Sol.23 C
la + bl=+29
é x(213l4)_(2I3l4)x B =0

x(2,3,4)+p x(2,3,4) =0

[V )

(3+b) x(2,3,4)=0

a+b =A(2,3,4)

l2+bl = 29
la+bl2 =29

A2 (4+9+16) =29
M=1 = Aa==%1

(é+6) . (_71 2/ 3) =7‘(21 3/ 4)(_71 2/ 3)

=1[-14 + 6 + 12]
=A[4]
=4,-4

Sol.24 Given is maximum value of expression &
hence angle b/w any two is 120°
T |

ab=bc=ca=—

2

SO |23+5b+5¢] is 3
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