DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :1

Topic :-DETERMINANTS

1 (o)
b%c* bc b+c
c’a®> ca cH+a

a’h® ab a+b
On multiplying R1,R2,R3 by a,b,c respectively and divide the whole by abc
ab’*c* abc a(b+c)
bc’a’ bca b(c+a)
a’b’c abc c(a+b)

On taking common abc from Ciand C,, we get

bc 1 ab+ac
:Mca 1 bc+ab

abc ab 1 ca+ bc

Now, C1—>C1 + C3
ab+bc+ca 1 ab+ac

ca+bc+ab 1 bc+ab
ab+bc+ca 1 ca+ bc

1 1 ab+ac
1 1 bc+ab
1 1 ca+bc

abc

= abc

= (abc)(ab + bc + ca)

=0 [+ two columns are identical]

2 (b)
14+a 1 1
We have, | 1 1+b 1 |=2
1 1 1+c¢

Applying C,—C, — Cy and C3—C3 — C;

1+4a —a —a
1 0 c

On expanding w.r.t. R3, we get
ab+bc+ca+abc=21 ..(i)
Givena '+ b1+ c1=0

1 1 1

atptc="

=>ab+bc+ca=0
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From Eq. (i), A = abc

3 (o)
We have,
x+1 x+2 x+a
x+2 x+3 x+b
x+3 x+4 x+c

x+1 x4+ 2 x+a
2x+4 2x+6 2x+2b
2l x+2 x+ 4 x+c

1

[Applying R;—2 Ry]

1x+1 x+2 x+a
=5 0 0 0 | [Applying Rz —(R1 + R3)]
x+2 x+4 x+c
=0
4 (b)
a—b b—c c—a 0 b—c c—a
X—y Yy—3 z—x:‘O Yy—2 3—x[=0 (C1—C1+C;+C3)
p—q p—r r—p| [0 g—1 r—p
5 ()
a—b+c -a—b+c 1
a+b+2c -a+b+2c 2‘
3c 3c 3
2a —2a 0
a+b+2c -a+b+2c 2
3c 3c 3

[using R1—>R1 + Rz - R3]
=2a(—3a+ 3b+ 6¢c—6c) + 2a(3a + 3b + 6¢c — 6¢C)

=12ab
6 (a)
Ratio of cofactor to its minor of the element —3, which is in the 3rd row and 2nd column =
(—1)3*2=—1
7 (d)
We have,
x+1 w w?

A=| w X+ w? 1

w? 1 X+ w

x+14+w+w? x+w+0’+1 x+1+w+0?
=>A= w X+ w? 1

w? 1 X+ w

[Applying R1—R1 + Ry + R3]

1 1 1
SA=(x+14+w+wd)|o x+o’ 1
w? 1 X+ w
1 0 0
SA=x|low x+w—w 1—w
w? 1 — w? X+ w— w?

=>A=x[(x + w? —w)(x + 0 — w?) — (1 — w)(1 — w?)]

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



“A=0=>x=0

9 (d)

Applying C,—C, — €1 and C3—C3 — C; to the given determinant and expanding it along first now,
we get

=(sinB — sin4)(sinC — sin4)

1 1
X114+ sinB+sind 1+sinC+ sind| ™=

=(sin B — sin A)(sin C — sin A)(sin € — sinB) = 0

0

= sinB = sinAorsinC = sinA orsinC = sinB
>A=BorB=Cor(C=A4
=AABC is isosceles
10 (c)
or—1 3r-1 41
X y z
2"—1 (3"=1)/2 (4*"—-1)/3

We have, D, =

n

n n
n Z zr—l Z 3T—1 Z 41‘—1
= Z D, =|r=1 r=1 r=1
X

r=1

y z
2"—1 (3"—1)/2 (4"—1)/3

L 2"—1 (3"-1)/2 (4"—1)/3
=>2Dr= ( )2 ( Z)/

x y

=1 2"—1 (3"—=1)/2 (4"—-1)/3
Yr=1D,=0 (~ two rows are same)
11 (b)
We have,

1 1 1
1+ sind 1+ sinB 1+sinC |[=g
sind + sin?4 sinB + sin’?B  sinC + sin?C
1 1 1

= sin A sinB sinC =0

sin4 + sin?4 sinB + sin®B  sinC + sin?C

Applying R,—»R, — Ry
1 1 1

=[sind4 sinB sinC|=0 Applying R3—~R3—R;
sin?4 sin’B sin®C ppIng

=(sinA — sinB)(sin B — sin C)(sin € — sin4) = 0

=sinA = sinB or,sinB = sinC or,sinC = sinA
=AABC is isosceles

12 (c)

We have,
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1 sin 6 1
det(4) = | — sin@ 1 sin@| = 2(1 + sin®6)
-1 —sing 1

Now,

0<sin?6 <1forall§ €[0,2m)

=2 <2+ 2sind <4 forall 8 € [0,2 )
= Det(A) € [2,4]

13 (d)
1 5 @
LetA=| logce 5 /5
log1p10 5 e
1 5 = 1 1 =
=>A=[1 5 5]=5[1 1 5] (~logsa=1)
1 5 e 1 1 e

=0 (+ two columns are identical)

14 (a)

Applying C1—C1 + C, + C3, we get
1+a’x+x+xb®>+x+c?x (1+b)x (1+cH)x
x+a’x+1+bx+x+c?x (1+b%x) (1+A)x
x+a?x+x+bx+1+c*x (A+b)x (1+c%x)

1 (1+b)x (1+A)x
=1 1+bx (1+)x
1 (1+b)x 1+c%x

[+ a®+b*+c*+2=0]

Applying R1—R1 — R3, R,»R, — R3
0 0 x—1
0 1—x x—1
1 (1+b6H)x 14
= (x—1)°

=f(x) is a polynomial of degree 2

15 (c)

Since system of equations is consistent.
1 1 -1
2 -1 —
—b 3b —c
=>c+bc—6b+b+2c+3bc=0
=3c+4bc—5b=0

5

" 3+4b

Butc< 1=

fl) =

=10 - (x-DA -x)]

=0

=C

3+4~b<1

= 35ap 0
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b( 33)
sbe| —7,

16 (a)
Applying R,—R; — R3, we get
1 1 1
4 4 4
(2*—27)° (-3 (5*-57°
1 1 1
- 1 1 1
(Zx _ 2—x)2 (3x _ 3—x)2 (Sx _ 5—x)2
=4x0=0 [ - two rows are identical]
17 (b)
We have,
AAT =1

= det (4471) = det())

» det(A B) = det(4)det(B)

=det(A)det (471) =1 [ and, det(l) = 1

1
-1\ _
=det(47!) = detcd)
18 (b)
We have,

1+ax 1+bx 1+4cx
14+aix 1+bix 14cix
14+ax 1+byx 1+cyx

l+ax (B—a)x (c—a)x
1+ax (bi—apx (ci—a)x
1+ ax (bz — az)x (C2 — az)x

Applying C,—C, — Cy and C3—-C3 — C;
l14ax b—a c—a
1+a1x bl—al c1—ap
1+a2x bz—az Cyr—Aay

=x*[(1 + ax){(b1 — a)(c2 — az) — (b, — ax)(c1 — a)} — (1 + ayx)
i((b —a)(cz—az) — (c— a)(bz — ax)} + (1 + az){(b — &) (c1 — a1) — (¢ — ) (by — a1}

= x?(A x + p), where A and y are constants

=pux?+Ax3
Hence, Ay =A4:=0
19 (b)
a -1 0
fx)y=|ax a -1
ax’ ax a

Applying R3—R3 —xR;
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a -1 0
ax a -1
0 0 a+x
=>f(x) = a(a + x)?

~ f(2x) = a(a + 2x)?
=f(2x) — f(x) = ax(2a + 3x)

f(x)= =(a+ x)(a2 + ax)

20 (c)

—-12 0 A

0 2 —1 |=-360

2 1 15
= —12(30+1)—441=-360

12
> —3724+360=41 = Az—T:—3
ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10
A. C B C B C A D D D C
Q. 11 12 13 14 15 16 17 18 19 20
A. B C D A C A B B B C
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