DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :9

Topic :-VECTOR ALGEBRA

1 (a)

We have,

ldl =1, |b| =1 and d.b = cos 6
Now, | — B|* = lal? + |b|* —2a.b

s|la—bl*=1+1—2ldl |b|coso

- (2]
=|d — b|* = 4 sin?=

2

= - br = sinzgs - b‘ = sing

2 2 2 2
2 (c)
If 4,b are two non-zero non-collinear vectors and x,y are two scalars such that xa +yB =0, then
x=0,y=0.
Because otherwise one will be a scalar multiple of the other and hence collinear, which is a
contradiction
3 (b)

AB =2i+10j + 11k
AD = —i+2j+2k
D C

S
:&

i\
A

AB-AD=—2+20+22 =140
|AB| = /4 + 100 + 120 = /225 = 15

8

. 9_40_
PN EE T
~0+a=90°
= a=90°—-0
\17
= cosa = sinf = 1_%=—
81 9
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4 (a)
Let5=xi+§+f<and5=zi—f+5f<
Sience ﬂzi
" bl 30
(d+j+k)-(2i-j+5k) 1

/4 + 1+ 25| \/30

=2x—1+5=1

_ 3
:x——z
5 (b)

Now, 2a — ¢ =2( —i+j + 2k) — (2i +j + 3k)
=j+3k
anda+b=—i+j+2k+2i—j—k

=1+ Klet 0 be the angle between 23 — ¢ and a@ + b.
GG
2+ 1A 12+ 1

$C059=2—\/§=E
e_‘l‘[

=73

6 (d)

Since @ + b and b + ¢ are collinear with ¢ and @ respectively. Therefore, there exist scalars x,y such
thatZi+B=anndE+E=yEi. Now,

d+b=xt2d+b+¢=(x+ D¢ ..(0)

and,

b+c=yd=d+b+¢=y+1)d ..(i)

From (i) and (ii), we get

(x+1Dé=(y+Da

If x # —1, then

y+1,

x+1 @

(x+ 1)é=(y+ 1)d=e =
=¢ and d are collinear
This is a contradiction to the given condition. Therefore, x = —1
Putting x = —1 in d@ + b = x¢, we get
d+b+¢=(—-1+1)¢=0

7 (b)

We have, [ab+¢3d+b +¢]

=d- [b+E) X @+b+0)]
(bxd+bxb+bxé+¢xa+eéxb+eéxc)
(bxda+bxé+¢xd— bxe)

o Wl
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8 (a)
It is given that points P, Q and R with position vectors 60i +3j, 40i —8j and ai —52j respectively are
collinear

1_5Q =1 aR for some scalar 1
= —20i — 11j = M{(a — 40)i — 44j}
=>A(a—40)=-20, —11=-44 21
=>A=%anda= —40
9 (a)
Required unit vector

ax(@xb)

|a x (@ xb)|
Now,
ix(ﬁxﬁ):(ﬁ-ﬁ)ﬁ—(é’-ﬁ)ﬁ

=3(2i+j+Kk)—6(+2— K

¢=

=—9j + 9k

. —9j+9k 1 5 .
= -4 (—j+k
MENCETTRE N A

10  (b)

2 1 4

4 =2 3‘:0

2 =3 -2

=2Q2A+9)—1(—41—-6)+4(=-12+4)=0
=41+ 184+41+6—-48+16=0
—=841=8

=1=1

11 (b)

We have,

al+aily am+am; an+ang
bl+b111 bm+b1m1 bn+b1n1
cl+cily em4+cimy cn+amny
Il 11 0
m m; O
n ng 0

[iv w] =

a a; 0
b by O
c c1 O

S[ivwl = =0

Hence, the given vectors are coplanar
13 (a)

Given that @,b,¢ are coplanar
~dLlbx¢=d-(bx¢)=0=[abe] =0
14 (c)

(d+a)-[a x{bx(éxd)}
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=(d+a)-[ax{b-d)e—(b-¢)d}]
—(6-d)[d-@xe)]—(B-Dd-@xd)]
+(b-d)[a- @xe)]-(b-&)E  @Exd)]
=(-d)[da¢]=(b-d)[acd]

16 (a)

Letd= {—2j +3k b = —2i +3j —4k
andE=/1%—]:+21:1

~ [abgl=0

1 -2 3

A -1 2
=1(6—-4)+2(—4+41)+3(2-31)=0
=1=0
17 (b)

Leta = aqi + a2]? + azk

|a|® = a} + a3 + a}
andﬁxi=(a1i+a2]?+agl:i) xi
=— azﬁ + a3§

(5xi)2=a%+a§

Similarly, (@ x ]:)2 =a+ a}

and (3 x K)? = a} + a3

Now, (@ X 1) +(@ x )% +(@ x k)2
=a%+a§+a§+a%+a%+a%
=2(a} + d + a3) = 2(3)?

18 (d)
Since,a =1+ + k b = 2i —4k, ¢ = i +Aj +3k are coplanar.
B 11 1
~[Aab¢]l=0=(2 0 —4‘:0
1 A 3

=41 —1(6+4)+21=0
5
=61=10=1=
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20 (c)
A, B and C are three vectors, then volume of parallelepiped
V=[A B C]
1 a 1
=10 1 a|= 1+ a3 —a
a 0 1

sV=1+a’—a
On differentiating with respect to a, we get

dV—32 1=0
da_a_ B

: L av
For maximum or minimum, put— =0

+ 1
B
d*v

1
22 = 6a, positiveata = 7.

=>a=

1
~ Vis minimum ata = 7.
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A C B A B D B A A B
Q 11 12 13 14 15 16 17 18 19 20
A B B A C B A B D C C
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