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. ALLEN Determinant
DETERMINANT 6.  The following system of linear equations
1.  If the system of linear equations, 7x + 6y —22=0
X+y+z=6 3x+4y+22=0
X+2y+3z=10 X — 2y — 6z =0, has
3X +2y + Az = (1) infinitely many solutions, (X, y, z) satisfying
has more two solutions, then p —A? is equal to X =2z
(2) no solution
2. If the system of linear equations (3) only the trivial solution
2x +2ay +az=0 (4) infinitely many solutions, (X, y, z) satisfying
2x +3by + bz =0 y=2z
2X + 4dey + ¢z =0 7.  LetS be the set of all LR for which the system
where a, b, ¢ € R are non-zero and distinct; has of linear equations
a non-zero solution, then : 2X-y+2z2=12
(1) a, b, c are in A.P. X2y + Az = -4
(2)a+b+c=0 X+Ay+z=4
(3) a, b, ¢ are in G.P. has no solution. Then the set S
(1) contains more than two elements.
111 . .
4) P are in A.P. (2) is a singleton.
abe (3) contains exactly two elements.
3.  The system of linear equations (4) is an empty set.
Ax+2y+22=5 8. Let S be the set of all integer solutions,
2Mx + 3y + 52 =8 .
4x + Ly + 62 = 10 has (X, y, z), of the system of equations
(1) infinitely many solutions when A = 2 X—-2y+52=0
(2) a unique solution when A = -8 —2x+4y +2z=0
(3) no solution when A = 8 —7x + 14y + 92 =0
(4) no solution when A = 2 such that 15 < x2 + y2 + z2 < 150. Then, the
4.  For which of the following ordered pairs (l,0), number of elements in the set S is equal to
the system of linear equations
X+2y+3z=1
3Xx+4y+5z=p x—-2 2x-3 3x-4
is inconsistent ? 3x-5 5x-8 10x-17
(1 (L1.0) (2)(4,6) Bx? + Cx + D, then B + C is equal to :
(3) 34 4) (4,3) (1) -1 ) 1
S5. Let a - 2b 4+ ¢ = 1. If (3) -3 4)9
xta x+2 x4l 10. If the system of equations
f(x)=|x+b x+3 x+2|, then: X-2y+32=9
2x+y+z=D>

Xx+c x+4 x+3

(1) f(-50) =501
(3) f(50) =1

(2) f(=50) =-1
4) f(50) =-501

x =7y + az = 24,
has infinitely many solutions, then a—b is equal
to
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12.

13.

14.

ALLEN .

If the system of equations
X+y+z=2

2x+4y-2=6

3Xx+2y+Az=p

has infinitely many solutions, then :
(H)A-2u=-5 2)2Ah—pn=5
B)2L+pu=14 4 A+2u=14

If the minimum and the maximum values of the

function f : {%g} — R, defined by :
—sin’® —1-sin’0 1

f(0)= —cos’0® —l1-cos’0 1
12 10 -2

arem and M

respectively, then the ordered pair (m, M) is

equal to:
(1) (0, 4) 244
(3) (0, 242) 4 (4,0

Let A € R. The system of linear equations
2x; —4x, + Axy =1

X; — 60Xy + X3 =2

Ax; —10x, + 4x5 =3

is inconsistent for :

(1) exactly one negative value of A.
(2) exactly one positive value of A.

(3) every value of A.
(4) exactly two values of A.

If the system of linear equations
X+y+3z2=0
x+3y+k¥?z=0
3x+y+32=0

has a non-zero solution (X, y, z) for some

k € R, then x + (%) is equal to :
(19
3)-9

(2)-3
43

15.

16.

17.

18.

Ifa+x=b+y=c+z+1,wherea,b,c,Xx,
y, z are non-zero distinct real numbers, then

X a+y x+a
y b+y y+b

is equal to :

Z c+y z+c
(Ho (2) y(a-b)
)y ((b-a) @ y@a-c
The values of A and p for which the system of
linear equations
X+y+z=2
X+2y+3z=35
X+3y+Az=p

has infinitely many solutions are, respectively

(1) 5and 7 (2) 6 and 8
(3) 4 and 9 (4)5and 8
Let m and M be respectively the minimum and
maximum values of
cos® x 1+sin” x sin 2x
9 D .
1+cos™ x sin” X sin 2x  Then the
cos’ x sin®x  1+sin2x

ordered pair (m,M) is equal to

(1) (=3,-1) (2) (-4,-1)

(3)(1,3) 4) (-3,3)

The sum of distinct values of A for which the
system of equations
A-Dx+@Br+1)y+2rz2=0
A-Dx+@rL-2)y+(A+3)z=0

2x+ BA+ Dy +3(L - 1Dz =0,

has non-zero solutions, is
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SOLUTION 5. NTA Ans. (3)
1. NTA Ans. (13.00) Sol. R; - R; +R; - 2R,
Sol. System has intfinitely many solution atc—2b 0 0
11 1 f(x)=| x+b x+3 x+2
= 1 2 3 =0 X+C X+4 X+3
32 % =(@+c—2b) (X +32 - (x+2x+4)
= =x2+6x+9-x2-6x-8=1
= fx)=1= f(50)=1
6 1 6. NTA Ans. (1)
D, =10 2 3=0 Sol. 7x +6y—-22=0 . (D)
no2 3x +4y +2z2=0 ... (@)
X—-2y—-62=0 ...Q(3
"= 14 y )
n—A2=13 7 6 2
2.  NTA Ans. 4) A=[3 4 2|=0 = infinite solutions
Sol. For non-zero solution I -2 -6
Now (1) + (2) = y=—xputin (1), (2) & (3)
2 2a a b2a a all will lead to x = 2z
2 3b b=0=10 3b-2a b-a _ 7.  Official Ans. by NTA (3)
2 4c c 0 4c—-2a c-a Sol. 2x —y+2z=2
= (3b - 2a) (c —a) — (b — a) (4¢c — 2a) = 0 X=2y+Arz=-4
= 2ac =bc + ab x+7»y+z:‘4
For no solution :
2 1 1 111 .
— —=—+— Hence —,—,— are in A.P. 2 -1 2
b a c abc
3. NTA Ans. (4) b=l =2 M=0
. ns. L a1
A3 = 2(2-A2)+10-MN+2(A+2)=0
Sol. D=21 3 5=(A+8)(2-1) = 2+ A+1=0
4 A 1
= A= 1, _E
forA=2;D;#0
Hence, no solution for A = 2 2 -1 2 1 -1 2
(4) Option D, =|-4 2 A=2-2 2 A
4. NTA Ans. 4) 4 11 P |
Sol. 2 x (ii)—2 x (i) — (iii) : - =201+ 1)
0=2p-2-3 whichis not equal to zero for
=3=2(un-1

=1, -
2
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Official Ans. by NTA (8) 10. Official Ans. by NTA (5)

1 2 5 1 -2 3
A=l-2 4 1|=0 Sol. D=2 1 1/=0=a=8

-7 14 9 1 -7 a
Letx =k 9 -2 3
= Putin (1) & (2) also, D,=b 1 1|=0=b=3
k-2y+5z2=0 24 -7 8
2k +4y+z2=0 hence,a—-b=8-3=5

K 11. Official Ans. by NTA (3)

z=0,y ) Sol. For infinite solutions

. X, Yy, z are integer
= k is even integer

k
Now x =k, y =

5 z = 0 put in condition

kZ
15£k2+(5) +0<150

12 <k2<120

= k ==+4, +6, £8, +10

= Number of element in S = 8.
Official Ans. by NTA (3)

x—2 2x-3 3x-4

A=|2x-3 3x-4 4x-5|=Ax3+Bx2+
3x—=5 5x-8 10x-17

Cx + D.

R, > R, - R R; - R; - R,
x—2 2x-3 3x—4

A=|x-1 x—1 x—1
Xx=2 2(x=2) 6(x-2)

x—2 2x-3 3x-4
=x-1DEx-=2)| 1 1 1
1 2 6

=-3x-1)2x-2)=-3x3+12x2-15x + 6

~B+C=12-15=-3

A=A =AM =A, =0
(N

Now A=0 =2 4 -1=0
3 2 A

U
>
Il

N | o

2 1 1

6 4 -1
Ay =

9
2 _Z
H 2

=0

=>u=>5
_9 _ A
For A = > &p—S,Ay—AZ—O

Now check option 2A + u = 14
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. ALLEN Determinant
12. Official Ans. by NTA (4) 14. Official Ans. by NTA (2)
Sol. C;—>C;-(C,-C) Sol. x+y+3z=0 ... (1)

x+3y+k¥Zz=0 ... (i)
—sin’® —1-sin’0 0 3x+y+3z=0 ... (1ii)
f(0) = |_cos’0 —1-cos’® 0
12 10 -4 I 32
13 K _y
=—4[(1 + cos20) sin? 0 — cos? O (1 + sinZ 0)] 3
= —4[sin? 6 + sin? O cos? 6—cos? O—cos? Osin? —~04+34+43k2-27-kK2-3=0
0] =k2=9
f(0) = 4 cos 20 i) -(@G1)=>-2x=0=x=0
Now from (i) => y+3z2=0
0 {n n:l
c X
472 Y _ 3
VA
TC
20 e |:E’TE:| X+X:—3
VA
f(0) € [-4, 0] 15. Official Ans. by NTA (2)
(m, M) = (-4, 0) Sol. a+x=b+y=c+z+1
13. Official Ans. by NTA (1) X a+y x+a
b
2 -4 A ty y+b CG->G-C
Z Cc+y z+c
Sol. D=|1 6 1
A —10 4
X a+y a
D, =2\ - 3) z c+y ¢
D, =-2(A+ D)(A - 3)
D; =-2(A - 3) Xy a

When [1=3|, then

=> Infinite many solution

when A = —% then D,, D,, D; none of them

1s zero so equations are inconsistant

sa=m2
3

Yy Pl R, 5>R,-R,R, >R, -R,

>
<
o

=(-yly-x) (c-a)—(b-a)(z-x)]
=(-yla-b)(c-a)+(a-b)(a-c-1)]
=(-y)[(a-b)(c-a)+(a-b)(a-c)+b-a)
=-y(b-a)=y(a-b)
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Official Ans. by NTA (4)
For infinite many solutions
D=D,=D,=D;=0
111
Now D=|l 2 3|=0
1 3 A

1.2A-9)-1.(A-3)+1.3-2)=0
SA=5

2 1 1
Now D, =[5 2 3|=0
p 3 5
2(10-9) - 125 -3w) + 1(15-2w) =0
=8
,(J)fficial Ans. by NTA (1)
cos’x 1+sin’x  sin2x
l+cos’x  sin’x sin 2x
cos’ x sin®x  1+sin2x
Ri->R/-R),,R, > R, - Ry
-1 1 0
1 0 -1
cos’x sin®x 1+sin2x

= —l(sin2 x)—l(l +sin 2X + cos” X)

=—sin2x -2
m=-3, M=-1

18.

Official Ans. by NTA (3.00)

Sol. A—1)x+@BA+1)y+2Az=0

A-Dx+@rL-2)y+(A+3)z=0
2x+BA+1D)y+ (3L -3)z=0
A-1 3A+1 2\

A-=1 4r-2 Ar+3|=0

2  3i+1 3A-3

R, >R -R, &R, >R, -R,

0 3-2 A—3
A-3 A-3 -2(r-3)=0
2 3A+1 31-3

0 -1 1
=31 1 92 =0

2 3h+1 31-3
A=32[CBr+1D)+BrL-1]=0
6MA -3’ =0=A1=0,3

Sum =3
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