Determinants All=.®

Determinants

SOLUTIONS

EXERCISE - O

1. Ans. (C)
a,b,cinAP—>2b=a+c=>b—a=c—b>
X+1 X+2 X+a
X+2 X+3 Xx+b
X+3 X+4 X+¢cC

X+1 X+2 Xx+a
R; - R3 — R, |x+2 x+3 x+b
1 1 c¢-b
X+1 X+2 Xx+a
R,»>R,—Ry| 1 1 b-a =0
1 1 b-a

2. Ans. (A)
1 log! log;
log; 1 log;
log} log! 1

logx Iny Inz

Inx Inx Inx
Inx Iny Inz

Iny Iny Iny

Inz Inz Inz

Inx Iny Inz
={lnx Iny Inz|=0

Inx Iny Inz
3. Ans. (C)
p+X g+y r+z
B=|a+x b+y c+z
a+p b+qgq c+r
Ri—>Ri+R2-R3,R,>R,-Ri,Rs—> R3-R>
X y z
B=2|a b c|=2A=12
pqr

www.allen.in [143]



ALLEN

JEE (Main + Advanced) : Mathematics

4.

Ans. (D)
2r X n(n+1)

S,=| 6r’-1 'y n*(2n+3)

4r* =2nr z  n’(n+1)
) 2.2r X n(n+1)
D Sr=| X(6r’-1) 'y n’*(2n+3)
= X@rr-2nr) z nP(n+1)

n(n+1) x n(n+1)
=n*(2n+3) y n*(2n+3)[=0

n’(n+1) z n*(n+1)
Ans. (D)
(ax4—a’x)2 (ax——a’x)2 1
(0" +b7)" (b -b7) 1
(cz+c’z)2 (cz-—c’z)2 1
Cl—)C1—C2
4 (@-a*)P 1 1 (a*-a*) 1
4 (0 -b?P 1=41 (' -b) 1
4 (c*-c?)P 1 |1 (c’-c?)P 1

C1 & C3 are identical so value of det. is 0
Ans. (B)

a b c

b ¢ a

c ab

Ci1—>C1+Cy+C3

a+b+c b ¢

a+b+c c a

a+b+c a b

1 b ¢
=(a+b+c)1 ¢ a

1 a b
Ri—>Ri-R;
Rz—)Rz—Rg

0 b-c c-a
=(a+b+c)|0 c-a a-b
1 a b
=(a+b+c)((b—c)a—b)—(c—a)?
=(a+b+c)(ab—b%—ca+bc—c?—a?+ 2ac)
1

=—E(a+b+c)((a—b)2+(b—c)2+(c—a)2)<0
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7. Ans. (C)

D=
1
1
2

U1 W NN O

3
5/=0
a

(3a-25)-2(a-10)+3(5-6)=0
3a-25-2a+20-3=0

a=8

ifb=15

then

15 5 8 5 5 8
=b=15
8. Ans. (C)
Ci—>Ci1+C2+C3
1 cos’x 4sin2x
(2 + 4sin2x)[1 1+cos’x  4sin2x
1 cos’x  1+4sin2x

Rz—)Rz—R1; R3;—>R3-R;
1 cos*Xx 4sin2x

(2 + 4sin2x) |0 1 0
0 O 1

= (2 + 4sin2x) (1)
(f(x) =2+4=6

9. Ans. (A)
a b a+b
D,=lc d c+d
a b a-b
a b a la b b
D,=|c d cl|+c d d
a b a la b -b
R,>R-R,
0 0 2b
¢ d d|=2b(bc—ad)
0 b -b
a c a+c
D,=|b d b+d
a ¢ a+b+c
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10.

11.

12.

a c al la ¢c ¢
= |b bl+b d d
a c al la ¢ b+c
a c¢c 0 [0 0 c
= d 0+/0 0
a c bl |00 c
D, =—b(bc—ad)
b_,
DZ
Ans. (C)

C,—»C +C,+C,
1 (1+b*)x (1+c*)x

Q+x+x—(Q)x) 1 1+b°x (1+c*)x
1 (1+b*)x 1+c*x

R2—>R;-R1,R3—> R3-R:

1 (1+b*)x (1+c*)x

0 1-x 0

0 0 1-x

f(x)=(1-xY.

Ans. (B)

Apply

R, = R, +(sind)R, +(cosd)R,

0 0 2cos’¢

sin® cos® sing

—cos® sin® cos¢

=2cos*(sin’p+ cos’d)

=2cos’d independent of (0)
Ans. (A)
a’x—ay=1-a

bx+ (3—-2b)y=3+a

x =y = 1 will satisfy both equation
a’-a=1l-a > a’=1=a=%l
[:a=1

b+3-2b=3+a

x-y=0

unique solution coincident infinite

solution

[M:a=-1
a+b=0 b=1b=-1
x+y=2 —x+5y=4
xX+y=2
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13. Ans. (D)
y+z X X

y z+x Yy
z Z  X+y
R;i —>Ri-R,-R;
0 -2z -2y

y X+z y

Z 7 X+y

R2—>R2+%R1

R3—>R3+%R1

0 -2z -2y
y X 0
z 0 X

0[x2-0]+2z[yx- 0]- 2y [0- xz] + 2xyz + 2xyz
4xyz
14. Ans. (B)
x+ay+o0z=0
ox+y+az=0
ax +oy+z=0
for unique solution.

1 a o0
D=0 1 a|=0
a 0 1
=1-a(-a?)=0
=a?=1
=>a=z1

butifa=1= x =y =2z=0is unique solution.

az-1
= aeR{-1}

sin® —cos6 A+1

D=|cos® sinB —A |=0
A A+1  cosH

sin® (sinB cosO + A% + 1) + cosO (cos?0 + A?) + (A + 1) (cosO (L + 1) = A sinB) = 0
sin0 cosO + [(A + 1) sin O + cos®0 + A2cosO + (A + 1)? cos® - L (A + 1) sin® = 0
cosO +cos® (A*+ (L +1)) =0
cosO (1+ A2+ (L+1)9)=0
=cosf=0and A € R

9=(2n+1)g,nel,XeR
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15. Ans. (D)
D=0
1 -c -b
D=-c 1 -a
b -a 1

D =1[1-a?] + c[- c - ab] - b[ac + b]
D=1-a?-b%-c?-2abc
D=0
soa?+b%+c2+2abc=1

16.  Ans. (A,B,C,D)
C1—>Ci1+C+C3
1+1+2sin40  cos’ A 2sin40
1+1+2sin40 1+cos’A  2sin40
1+1+2sin40 cos’A  1+2sin40

1 cos’A 2sin40
2+2sin40 |1 1+cos*A  2sin46
1 cos’A 1+2sin46

Apply Ri— Ri1-Rzand R2 — R2 - R3
0 -1 0

= 2(1+sin40) |0 1 -1 =0
1 cos’A 1+2sin46

= 2(1+sin40){1(1-0)} =0

= sin40=-1

40 e(—m, 2n)

e:_J
8 8

.. All options are correct
17. Ans. (B,D)
R3 —> R3 - (aR1 + Rz)

a b 0
b C 0 =0
ao+b boa+c —((x(aa+b)+boc+c)
Expand by R3 :
—(aa® +2bo+c)(b* —ac)=0
I
0 0

V A € R (Doesn't depends on A)
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If ao® +2bo+c=0

= X=a is root of QE ax’ +2bx+c=0
If b*—ac=0 = a, b, c are in G.P.
18.  Ans.(A,B,D)

Let y=AeR

2x+z=1-21 (1)
x+z=2+21 «(2)
(1)-(2)

=>x=-1-31

Putin (1), wegetz=3+54

for option (B) replace A by (-4)

for option (D) put value of x, y, z in give equation
19. Ans. (B,C)

Ci—>Ci1+C3C,>C2+C3

1 1 1 1 1 1
aj—+—+—| b|—+—+—| 1
[a b c) (a b cj

2
A= b[l+l+l) C[l+l+l) 1 :(14_14_1}
a b c a b c a b c

11 1 (1 1 1)
cl—+—+—| a|—+—+—| 1
(a b CJ a b c

2
=(1+1+1) [a* +b?+c* —ab—bc—ca |=0
a b c

= a’+b’*+c*—ab-bc-ca=0

or (a—b)2+(b—c)2+(c—a)2 =0

o T
® o o
[

=a=b=c
20. Ans.(AB,CD)
111
D=1 2 3|=p-8
25 p
for infinitely many solutions D = 0
=>p=8
6 1 1
Now, D, =14 2 3|=q-36=0
g 5 8
= q=36

and similarly, D, =D3=0
for unique solutions it is sufficient to have p # 8
= for atleast one solution, p may be any real number and g = 36.
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21.  Ans.(AB,C)

R, - R, +R,
2
x+a X +loga k

x+c x*+logy K

.. Equation is an identity.
22. Ans.(ABD)

(A) ﬁ=b—1=C—1 is true
aZ bZ CZ
a,+a, b +b, c +c,

a,—a, b -b, c —c

(B) Use C& D,

1
Q Both roots will be common
(D) Ratio of coefficients are equal i.e.

2 2 2
alaZ — ble _Cch

2 2 2
a,a, b1b2 C¢

al_bl_cl
a, bz C,

23. Ans. (A)

1 22 2| 1 z
=(yz)(x =)y -2)(z-0)xy+yz+zx) = (x =)y -2z -x)(x +y+2)
= =0 -2 -){xyzlxy +yz+zx) - (x + y + 2)}

XEY#Z ; y*=xz
D=0
= XYZ(XY+YZ+2ZX)=X+Yy+2Z

= V(XY +YZ+y)=X+Yy+12

= (x+y+2)(y*-1)=0

y=1(yeR")
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24. Ans. (B)
x xX* x*-1
D=y y° y'-1
7z 77 -1
x X xf Ix X1
=ly ¥v' Y-y v o1
z 22 2t |1z 2?1

1 ¥ ¥ 1 x X
=xyz|l y* Y-l y ¥y’
1 22 22|11z 2
=(xyz)(x -y)y - 2)(z -x)(xy +yz +2x) - (x -y) (¥ -2) (2 -X) (x +y +2)
=(x=y)(y-2)(z=x){xyz(xy + yz+ 2x)—(x+y +2)}
x+y+z=21=AM (x,y,2) =7
xyz=343 = GM (x,y,2z) =7
“AM=GM=x=y=2z
>x=y=z=7
=D=0
25. Ans. (C)

=(0y2)(x=y)(y=2)(2=x) (5 +yz+2x)=(x=y)(y ~2)(2=x)(x+y +2)
) (

=(x-y)(y-z (z—x){xyz XY + Yz +2%)— (X + y+z)}
X#Y#Z 2y=x+z
D=0

= Xyz(Xy+yz+z2X)=X+y+2Z
= xyz(2y* +2x) -3y =0
= y(2y2xz+zzxz—3):0

= 2y*xz+2°x* =3
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26. Ans. (A,Q)

The only even prime number is 2, hence t = 2
1 11

1 2 3|=2

a By
= a-2pB+y=2 .. (i)

* o, B, yare integral roots of X’ —14x*+ px—36=0

> ao+B+y=14 .. (ii)
afy=36 .. (iii)
onsolvingwegata=1,=4,y=9
off + Py +ya=49 = P =49
27. Ans. (A,B)

The only even prime number is 2, hence t = 2

111

1 2 3|=2

a By
= a—-2pB+y=2 ... (i)

* o, B, yare integral roots of X’ —14x*+ px—36=0

=Soao+B+y=14 ... (ii)
afy=36 .. (iii)
onsolvingwegata=1,=4,y=9
The given expression is
ap(a+B)+By(B+v)+yaly +a)
af(14—y)+PBy(14-a)+yo(14—B)
14(aB + Py +ya)—30Py
14.49 - 3.36 =578
28. Ans.(AB)Q)
The only even prime number is 2, hence t = 2
111
1 2 3|=2
a B vy
= oa-28+y=2 ... (i)
* o, B, yare integral roots of X’ —14x*+ px—36=0
=ao+p+y=14 .. (i)
afy=36 .. (iii)
onsolvingwegata=1,=4,y=9
The value of tis 2 but a—-p=-3, B—y=-5,y—a=8

which does not divide 't'
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29. Ans. (D)

bl cl 1 bl Cl
A=la, b, c, A, =|d, b, ¢
b3 C3 d3 b3 C3
a‘l dl Cl al bl Cl
A, =|a, d, ¢, A,=la, b, ¢,
a‘3 d3 C3 a3 b3 C3
k b ¢ 1 b ¢
(A) A=k b, c|=k1 b, c
k b, c 1 b c
k> b, ¢ 1 b c
A =k* b, ¢c,|=k*[1 b, c,
k* b, c 1 b ¢
k k* c
A, =k k* c,|=0 Similarly,A, =0
k k* c
A, A, A
A A A
a=k =0 y=0
Givena + B +y=2
k+0+0=2
k=2
k b ¢
(B) A=k b, c,|=A
k b, c
x=1;a=1
k k c
A, =k k ¢]|=0
k k ¢
=p=0
Similarly A, =0
=7=0
a+B+y=1
k+1 b, ¢
(CD) A,=k+1 b, c,
k+1 b, c,
A, k+1
=> X=—=——=aqa
A k
www.allen.in [111]
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30.

k k+1 ¢

A=k k+1 ¢,|=0=y=0=8

k k+1 ¢,

Similarly, A, =0=z=0=r

a+B+y=E%l=1+%

Ifk>0,thena+p+y>1—->0pt.Q,S
Ifk<0,thena+p+y>1—>O0pt.R, T

Ans.(A—>Q;B—>P,R;C—> P; D—>R)
AM+y+z=1

A=A =A =A,=0 & all the three equations become identical so number of solutions is

X+Ay+z=1
x+y+hz=)\
A 11 111
A=11 12 1j=A+2)1 1 1
1 1 A 1 1 A
0 1-» O
A=(A+2)0 A-1 1-A
1 1 A
A= (A+2)(A—1)
1 1 1
A =L L 1=(%*-1)(1-))
A1
A1 01
— — 2
Ay=11 A 1=(r-1)
1 A% x
A 11
A =11 & A|=(A-1)*(A+1)
1 1 A
(A) Fori=1
infinite.
(B) ForA =1

butA=-2thenA=0&A,, Ay, A, #0=No solution

and if A # -2 then A # 0 = unique solution

(9] forAi=1,A=-2
A # 0 = unique solution
(D) A=-2

A=0andA,, Ay, A, #0=No solution

[112]

www.allen.in



Determinants Al-l-E.®
EXERCISE - S

1. Ans. (80)
x3-5x2+3x-1=0
a+b+c=5
ab+bc+ca=3

a b c
=la-b b-c c-a
b+c c+a a+b
C1—>CL+Cy+C3
1 b c
=(a+b+c)[0 b-c c-a
2 c+a a+b
=(a+b+c)(a?+b?+c?-ab-bc-ca)
=5(25-6-3)=80

2. Ans. (0)

0 2x-2 2x+6
AX)=[x-1 4 x*+7
0 0 X+4

f(x)=_3 [_3 & CijJ \

=Z(a1jclj+a2jc2j+a3jc3j) —4\/1

3
j=1

=-3((x—1)(x+4)(2x-2))
=-6(x-1)(x+4)(x-1)
f(x)=-6(x-1)*(x +4)
x € [-3,18]
f()maxisatx=1= fiax =0
3. Ans. (2)
For non-trivial solution A =0
1 -a -a
~|b -1 b[=0
c ¢ -1

Apply C; — C; -G,
C, > Cy,-C3

1+a 0 —-a
A=|1+b —(1+b) b (=0

0 (1+c) -1
A+a){(1+b)-b(1+c)}-1+b)a(1+c)=0
Divideby (1+a) (1+b) (1 +¢)
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o1 b a

" 1+c 1+b 1+a
1 b+1-1 a+1-1_
1+c  1+b  1+a

SN S (R N I SRR T P
1+c 1+b 1+a

1 1 1
1+a+1+b+1+c:
4, Ans. (4)

xX+ay=z
ax+4y=6 (1)
a(3-ay)+4y=6 «(2)
_3a-6
Cal-4
3(a-2)
(a-2)(a+2)

- + +

or

>0

-2 2
ae(-2,2)u (2, x) ..(1.a)
M4-(2)a
4x + 4ay =12

a’x + 4ay = 6a

(4-a2)x = 6(2-a)
_ 6(2-a)
4-a*
6(a—2)
a‘-4
6a—12—-a’+4
—_— >
a‘t-4
a’—6a+8
a‘—-4
(3—2)(3—4)<0
(a-2)(a+2)
B |
| | |
-2 2 4
ae(-2,2)u(2 4) ..(2.a)
from (1.a) & (2.a)
a=-1,01,3

X

>1

0

<0

+
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5. Ans. (0)
0 —tan'(tan1) —tan'(tan2)
A=|tan'(tan1) 0 —tan'(tan1)[=0
tan'(tan2) tan'(tan1) 0

because it is skew symmetric determinant.
6. Ans. (1)
2x-y+3z=4 -(1)
x+y-3z=-1 -(2)
S5x-y+3z=7 -(3)
2 -1 3
=A=]1 1 -3
5 -1 3
Similarly, A, =A =A,=0
Let z = k solving (i) & (ii) we get
x=1y=3k-2,z=k
xyz<0
=k(Bk-2)<0
0<k<2/3
= k =0 is only integral value.
7. Ans. (5)
The given system of equation can be written as

ol
{2z
{3l

Linesax +by+c=0
bx+cy+a=0
cx+ay+b=0
are concurrent.

a b c

= b ¢ a=0
c ab
= (a+b+c)a*+b*+c?-ab-bc-ca) =0
=a+b+c=0{.ab&caredistinct} = f(1)=5
8. Ans. (0)

T, .
Putcosx=0=x = E is one of the solutions

0 -1 2
—a=/1 0 -1=0
2 1 0
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9.

10.

Ans. (9)
z y 90+ X
-z 90+y X
90+1z y X
R, >R,-R; &R3 > R3-R;
Z y 90+x
-0 90 -90
90 0 -90

expand + 8100z + y(8100) + (90 + x) (8100) + 8100 (z + y + 90 + x)

x=0,y=1,z=2

8100 (93)=A

Ans. (4)

a b-c c+b| |b-c b b+a
a+¢c b <c-al-|a -a-c b-a=0
a-b b+a ¢ c+b c-a c

a b-c c+b| |b-c a b+c
=la+c b c-al-| b -a-c c-a|=0
a-b b+a ¢ b+a b-a c
a b-c c+b a b—c b+c
=la+¢c b c-al+|-a-c¢ b c-a|=0
a-b b+a ¢ b—-a b+a ¢

2a b-c c+b
= |0 b c¢-a/=0
0 b+a c

2a[bc-(b+a)(c-a)]=0

2a%(a+b-c)=0=a+b=c
2
- (a+b)2>4ab= S >4
ab

Uy

EXERCISE - JEE (Main) PYQ

Ans. (2)
X sin® cos6
A, =f(@)=]-sin6 -x 1 |=-%X°
cos0 1 X
X sin20 cos26
and A, = f(20)=|-sin20  —x 1 |=-x°
cos20 1 X
So A, +A, =-2%°

[116]
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2. Ans. (2)
a+x=b+y=c+z+1

X a+y X+a

b+y y+b C;—>C;-Cy
Z c+y z+c
X a+y a
b+y b Cy, > Cy-0C4
c+y

«

N

X y a
y y bl R3—>R3-R;,R, >R,-R;
zZ y ¢
X 'y a
y—x 0 b-a

z—x 0 c-—a

NI -x) (€ —a)- (b-a)(z-x)]
(-»la-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)
3. Ans. (4)
For infinite many solutions
D=D;=D,=D;=0
11 1
Now D=1 2 3|=0
1 3 A

1.2%-9)-1.(A-3)+1.(3-2)=0
~A=5

2 11
Now D, =5 2 3|=0
p 3 5

2(10-9)-1(25-3pw) + 1(15-21) =0
=38
4, Ans. (4)
2 1 1
Here D=l1 1 1=i(—3&—1)—1(a—1)+1+1
1 1 a  **

2 1 5
_h 4 3=2(—b—3)—1(b—3)+5(1+1)
L o7

D

3

ey
o

1 :
for a= 3 b= —, system has no solutions

w3
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5. Ans. (1)
11 1
D=3 2 5 |=-24—-[A]+15=—[1]-9
9 4 28+[A]

if [A] + 9 # 0 then unique solution
if[A] +9=0 thenD; =D, =D3;=0
so infinite solutions
Hence A can be any real number.
6. Ans. (2)
[x+1] [x+2] [x+3]
[x]  [x+3] [x+3]=192
[x] [x+2] [x+4]
Ri >R, —R3&R;, > R, —R;3
1 0 -1
0 1 -1 |=192
_[x] [x]+2 [x]+4
2[x] + 6+ [x] =192 = [x] = 62

7. Ans. (6)
-2 -2 0
) 0 1 (R1 —R -R, j
sin®x cos’x 1+cos2x &R OR R,

—Z(Cos2 x)+2(2+2c052x+sin2 x)
4+4cos2x—2(cos? x—sin® x)

f(x)=4+2cos2x
—

max=1

f(X)p =4+2=6

8. Ans. (2)
Case-1
1+cos’® sin®0 4sin30
cos’® 1+sin°0  4sin30 |=0
cos’ 0 sin’0  1+4sin30
Ci—-C+0C,

2 sin“0 4sin30

2 1+sin’0  4sin30 |=0
1 sin®® 1+4sin30

Ry >R, —R,,R, >R, —R;
0 -1 0

1 1 -1 |=00
1 sin’® 1+4sin30
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or 4 sin30 = -2

sin30 = — 1
2

_ Tz
18
9. Ans. (2)

2 1 -1

1 -3 2(=0

1 4 o

=4§=-3

7 1 -1

And 1 -3 2|=0=K=6

K 4 -3

0

=0+K=3

Alternate

2x+y—z=7 -(1)
x—3y+2z=1 -(2)
x+4y+6z=k -(3)
Equation (2) + (3)

Weget2x+y+ (2+8)z=1+K ..(4)
For infinitely many solution

comparing equation (1) and (4)

24+6=-1=[5-—3
1+k=7= [k=6|
§+k=3
10. Ans. (2)
2 3 -1
1 1 1[=0
1 -1 |y
= [M=7=r=%7 (1)

System :
2x+3y—z=-2 -(2)

X+y+z=4 -(3)
X—y+[A|z=4r—4 ..(4)

Eliminating y from equal (2) & (3) we get
X+4z=14 ..(5)

(3)+(4)3x+(m7+1j2=2k ..(6)

Clearly for A =-7, system is inconsistent.
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11.

12.

13.

Ans. (3)
3 -2 1
5 -8 9/=0
2 1 a
3(-8a—9)+2(5a—-18)+1(21) =0
=a=-3
3 -2 b
Also A,=|5 -8 3
2 1 -1

If b=

W=

A3 =0
So, b must be equal to
1
3
Ans. (2)
X+y+z=a
ox+2ay+3z=-1
x+3ay+5z=4
Has inconsistent solution
1 1 1
D= |lo 20 3|=0
1 3a 5

=(a-1)°=0
a=1
For a=1

D]_:_l
4 35

=(10-9) - (-5-12) + (-3-8)

=1+17-11 # 0

For ¢ = 1 the system of equation has Inconsistent solution
Ans. (3)

11 o

A=13 1 1| =-(a+3)
1 0 2
2 1 a

A=14 1 1/ =-(3+0a)
1 0 2

[120]
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2 o
A2=13 4 1| =—(a+3)
1 2
2
Az =13 4 =0
1

ax-3,x=1,y=1,z=0,
Now points (o, 1), (1, o) & (1, -1) are collinear

a 1 1
1 o 1/=0
1 -1 1

Soa+1)-11-1)+1(-1-a)=0
a+o-1-a=0
o==*1
14. Ans. (4)
Pl (P+1)! (P+2)!
A=|(P+1)! (P+2)! (P+3)!
(P+2)! (P+3)! (P+4)!
1 1 1
A=PI(P+1){(P+2)l| P+1 P+2 P+3
(P+2)(P+1) (P+3)(P+2) (P+4)(P+3)

A=2P!(P+1)}(P+2)!

Which is divisible by P*&(P +2)’

sa=3,=1

15. Ans. (3)
x+y+z=6 (1)
2x + 5y +taz = (2)
x+ 2y + 3z = 14 -(3)

X+y=6-z

x+ 2y = 14- 3z

On solving

x =2z-2=y =8-2zin(2)
2(z-2)+508-22) +az =p

(a0 - 8) z = B - 36 For having infinite solutions
a-8=0 & B-36=0
oa=8,p=36 (o + B =44)
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16. Ans. (1)
Cip > C+C+C3
2+sin2x  cos’x sin2x
f(x)=[2+sin2x 1+cos’x  sin2x
2+sin2x  cos’x  1+sin2x

1  cos’x sin2x
f(x) =(2+sin2x) 1 1+cos’x sin2x
1 cos’x 1+sin2x

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

1 cos’x sin2x
f(x)=(2+sin2x)[0 1 0

0 0 1
= (2 +sin2x) (1) =2 + sin 2x

3

=sin2x e l:—,l
2

Hence 2+sin2x e 2+—3,3}

17. Ans. (6)
1 2k 2k -1
D, =[n n*+n+2 n
n n*+n  n*+n+2
3D, =96
k=1

R, > R,-Ryand Ry > Ry - R,
>n(2n+4)=96=>nn+2)=48=n=6

18. Ans. (1)
2 4 2a
A=|1 2 3(=18(3-a)
2 -5 2
b 4 2a
A =14 2 3|=(64+19b-72a)
8 -5 2

For unique solution A#0
= |a#3| and [beR
For Infinitely many solution
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19. Ans. (4)
a 2a —3a

20.

A=[2a+1 2a+3 a+1

3a+5 a+5 a+2
= a(15a’+31a+36)=0=>a =0
A#0 forall ae R—{0}
Hence S, =R-{0} S,=¢
Ans. (4)
By equationland3 y+2z=8
y=8-2z
andx =-2+z
Now putting in equation 2
o(z—2)+p(-22+8)+72=3
=(a—2B+7)z=20.—-8B+3
So, equations have unique solution if
a—-28+7=0
And equations have no solution if
a—2B+7=0 and 20-8B+3#0
And equations have infinite solution if
a—2B+7=0 and 20-8p+3=0

EXERCISE - JEE (Advanced) PYQ
Ans. (B,C)
R3 > R3-Rz, R > R2- R4
(1+a) (1+2a) (1+3a)
3+2a 3+4a 3+6a | = —648a
5+2a 5+4a 5+60a

Rs; > R3-R;
(1+a) (1+2a) (1+3a)
3+2a 3+4a 3+6a | = — 648a

2 2 2

Cz3 > C3-C2C—>C2-C1

(1+a) o(2+3a) a(2+5a)

3+2a 20 200 = —648a
2 0 0

= 202(2+ 3a) - 202(2+ 5a) = - 324a
= -403=-3240=>0=0,£9

www.allen.in
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2.

Ans. (2)
11 1+%

x.x2|0 2 6X°-1[=10 =>x3(12x3+2) =10
0 6 24x°-2

6x6+x3 -5=0=6x°+6x3—-5x3-5=0

(6x3-5)(x3+1)=0=>x3=-1,x3 =%

5 1/3
x=-1,x= (gj so, two solutions = 2

Ans. (B,C,D)

ax+2y =41
3x—2y=u
(A) a = —3 gives
A= —u
orA+p=0notforall A, pn
a 2
(B)a#-3 = A#0whereA= ‘3 2‘= —2a—-6
.. (B) is correct
(C) correct
(D)ifA+p=0
=-3x+2y=41 -(1)
&3x—-2y=u -(2)
Inconsistent = (D) correct
Ans. (4)
a’l aZ a3
det(P) = b, b, by| =ai(bycs — bscy) — az(bicz — b3cy) + az(byc; — byey) <6
c, C G
value canbe 6 onlyifa; = 1,a, = —1,a3 = 1,byc3 = byc3 = bycy, = 1,b3c, = bycq = by = —1
= (byc3)(bzcy)(bicy) = —1
i.e. b1b2b3C1C2C3 =1 and
hence not possible
Similar contradiction occurs when
a; = 1,a2 = 1, a3 = 1, szz = b3C1 = b1C2 =1 b3C2 = b1C3 = b1C2 =-1

Now for value to be 5 one the terms must be zero but that will make 2 terms zero which means

answer cannot be 5

1 0 1
Now -1 1 1{=4 Hence max value =4
-1 -1 1

[124]
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5. Ans. (A,Q)
sinm cos(9+gj tan(e—%j
1 sin©® 1

f(e):1 —sin® 1 sSind|+ sin(e—ﬁj —cos~ log, [i)
2 4 2 T

-1  -sinf6 1
s T
cot(9+—j log, — tanm
4 4
0 —sin(@—%j tan(e—%]
2 sin® 1
f(e)zlo 1 sin 6|+ sin(e—zj 0 loge(ij
2 ] 4 i
0 —sin® 1 4
—tan(O—E) —loge(—j 0
4 i

f(6) = (1 + sin?6) + 0 (skew symmetric)
9(0)=/F(O)-1+ f(g—e)—1
= |sinf| + |cosf| for 66[0,%}

g(0)<[1,v2]
Again let P(x):k(x—\/i)(x—l)
2-\2=k(2-42)(2-1)
—k=1 (P(2)=2—+/2 given)
- PO)=(x=2)(x-1)
3+«/§

4

1432
4

for option (A) P( j< 0 correct

option (B) P

j >0 incorrect

572 -1

4

5-2
4

option (C) P J>0 correct

option (D) P j<0 incorrect

6. Ans. (B)
Let A is first of correct

ifd=10=4=D=D,=D,=D,=0
r

So, there are infinitely many solutions

Look of infinitely many solutions can be given as
x+y+z=1

& 10x + 100y + 1000z = 0= x + 10y + 100z =0
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Letz=21
thenx+y=1-1
and x + 10y = —1004

:>X=E+10k; y=_—1—11k
9 9

ie,(x,y,2)= (1_904'10)\‘,%1_11}\«,)\4)

Q(E,_—l,OJ valid forA =0

9 9

P(O,E,_—lj valid for A = _—1
9 9 9

(D—>P,QRT

) 1f 22100, then D, # 0
r

So, no solution
(1) — (8)

(1 f qut 10, then D, # 0 so, no solution
(I — (S)

(1V)1f§=1o =D, =0=D,=D,=0

so infinitely many solution

(IV) > QRT
7. Ans. (A)

Givenx +2y+z=7 ..(1)

x+oaz=11 - (2)

2x -3y +PBz=y . (3)
1 2 1

Now,A={1 0 a|=70-2B-3
2 -3 B

s ifp= %(m-s)

=[a=0]

7 2 1
Now, A, =11 0 «
v 3P

=21a - 223 + 20y - 33
soify =28
= A, =0
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1 7 1
Ay=1 11 «
2y B
A, =43+ 140 -ay +y-22
soify =128
= A, =0
1 2 7
Now, A,=|1 0 11|=56-2y
2 -3 vy
Ify=28

=[50
s ify=28and B = %(7(1—3)

= system has infinite solution
and if y # 28

= system has no solution
=P->(3);Q—(2)

Now if B # %(7&—3)

=A=%0
and for a = 1 clearly
y =-2 is always be the solution

sify =28

System has a unique solution

ify=28

= x =11,y = -2 and z = 0 will be one of the solution
.R—>1:;S5—>4

.. option 'A' is correct

JEE (Main) Practice Paper

SECTION-A
1. Ans. (2)
Expanding a(a?) + b(b?) = a® + b3
2. Ans. (1)
0 sinB  cosC
= |-sinB 0 tan A

-cosC -tanA 0

Now expanding we will get zero
= -sinB tanA cosC + cosC sinB tan4A = 0
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3. Ans. (1)
Put x = 0 on both sides.
01

1
1 1 0]=a,
100

12 A(Xl,yl)

B(x, Clx.
= [xl(}’z - }’3) + x2(y3 — }’1) + x3(y1 -, )]2 =4 x (Area)2 (xz yz) 6 (x3 y3)

2
4 x [%x6x3\/§j =972

5. Ans. (3)
€1 —>C¢+cy+c3

Column first becomes 0.

~A=0

6. Ans. (4)
0 0 2c
ApplyingRy > R;+R, |[a -b ¢
a b -—c

then expanding = 2c(ab + ab) = 4 abc
7. Ans. (1)

Apply Ry > R{-R,

R, > Ry,-R3

then taking sin (A- B), sin (B- C) common from determinant then solving this we will get 0.
8. Ans. (4)

Dy + Dy + D3+ Dy + Dy
1+2+3+4+5 15 8 15 15 8
=[1*+2*+3°+4*+5" 35 9|=[55 35 9
P+2°+3°+4°+5° 25 10/ [225 25 10

applying ¢; = C1-C,

0 15 8 0 3 8

=120 35 9|=20x5(1 7 9

200 25 10 10 5 10
=—100 x 280
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9. Ans. (4)
C1->C -G
4 (a*-a)} 1
4 (bY-b7)* 1/=0
4 (c’-c?)} 1
10. Ans. (4)
Multiplying R4, R,, R; with c, a, b then applying

€120 —C&Cy > 3 —C3
a=4
11. Ans. (3)
) ab’c® abc a(b+c)
D= —| bc’a®* bca b(c+a)

b
B ca?  cab c(a+h)

(Rl —> aRl,RZ —> sz,R3 —> CR3)
bc 1 ab+ac

= abclca 1 bc+ab
ab 1 ca+cb

bc 1 1
= abc(ab+bc+ca)jca 1 1 (C3->C3+C)
ab 1 1
=0
12. Ans. (1)
1 X X+1
flx) = 2X X(x-1) (x+1)x

3X(x—1) x(x-1)(x-2) (x+1)x(x-1)
C3 > C3—C;—Cy

1 X 0
f(x) =| 2x X(x—1) 0 =>f(x) =0
3X(x-1) x(x+1)(x=2) 0
- f(100)=0
13. Ans. (2)
Obviously, each row can be split into 2 determinants so total =2 X 2 X 2 = 8
14. Ans. (4)
A=0
1 2 3
A=|1 p 2(=0
p o4 1
4 2 3
A,=[3 p 2/=0
3 41

—4(p—8)—2(3-6)+3(12—3p) =0
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=>-5p+10=0=>p=2
1 4 3
A,=11 3 2/=0
p 3 1
Ri >R —R,
011
=1 3 2=0=>-11-2uw)+13—-3u)=0
p 31
>u=2
15. Ans. (4)
(1+x) (1-x) —(2+x*) |[(1+x)* (1-x)* 1-2x
2X+1 3x 1-5X [+]2x+1 3x  3x-2
X+1 2X 2-3X X+1 2x  2Xx-3

Since two columns are same in above determinants therefore we can add them along Cs.
(1+x)* (1-x)* —(x+1)
= [ 2x+1 3x  —(1+2x)|=0
X+1 2X  —1+x)

= 0 = 0 = infinite solution

16. Ans. (3)
for non-trivial solution D = 0
1-a 1 1
1 1-b 1 |=0
1 1 1-c
-a 0 c
Ri—>R,-R3|1 1-b 1
1 1 1-c

=-a{(1-b)(1-c)-1}+c{1-(1-b)}=0=ab+ac+bc-abc=0
= ab +ac + bc =abc

17. Ans. (2)
N S o1 S 309 n(n-1) . ., (n-1)(3n-4)
D
3 A = 2 n-1 a = 2 n-1 a
r=1 2 2
n(n-1) e 1o 3 n(n-1) .y (n-1)(3n-4)
5 (n-1) > (n-1)(3n-4) 5 (n-1) Y

R; and Rj; are identical so

n-1
ZAr =0 is independent of a, and n.

r=1
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18. Ans. (1)

For nontrivial solution A= 0
2-L -2 1
=2 -3-A 2|=0=>A=1,-3
-1 2 -
19. Ans. (2)

k+1 8 4k
k  k+3 3k-1

(1) = (2)
=>k2-4k+3=0
k=1,3
fork=1 (2)=(3)
fork=3 (2)#(3)
k=3
20. Ans. (1)
1 k 3
For non-zero solution (3 k -2[=0
2 4 -3
=k=11
Now equations
x+1ly+3z=0 .. (1)
3x+11y-2z=0 ... (2)
2x+4y-3z=0 .. (3)

on equation (1) + (3) we get 3x + 15y =0
= x=-5y

Now put x = - 5y in equation (1)
weget-5y+11y+3z=0

=z=-2y

xz_(59)2y) g

2 2

y y

SECTION-B
1. Ans. (1)

18 40 89
40 89 198
89 198 440
C, - C4-2C,
18 40 9
40 89 20
89 198 44

c,— C,-2C,
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18 4 9
40 9 20

89 20 44

R, — R, - 2R,
18 4 9
40 9 20
9 2 4
R, — R, - 2R,
0 0 1
40 9 20
9 2 4

=1(80 - 81) EXPANDING ABOUT R;
=-1
Hence, absolute value of determinant is 1.
Ans. (2)
R; - R; — (Ry + Ry)and R, - R, — 2R,
X+2 2x+3 3x+4
-1 —-x-2 -2x-3|=0
0 1 3x+8

Ry > R{ + 2R,

X -1 -X-2

-1 —x-2 -2x-3/=0
0 1 3x+8

Solvingitwegetx = —lorx = —2
Ans. (6)
LettanA4 = x,tanB = y,tanC = z
(y+2) X? x?

2 2

y (x+2) y* |=2xyz(x+y+2)’

z* z? (x+y)

=2tanAtanBtan C (tan A + tan B + tan ()3
=2(tanA +tan B + tan C)* > 2 x 729
Ans. (8)

1 x X1t 1 1
Given determinantis [1 y V’[|x y z
1 z 2*||x¥* y* 7°

=(x =)Wy —2)*(z — x)?
minimum value is 256
(takex = 2,y =0,z =-2)

[132]
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5.

Ans. (1)

2x—y+3z=4
x+y—3z=-1
S5x—y+3z=7

=A=0

Similarly, Ay = Ay = A7 =0

Let z = k solving (i) & (ii) we get
x=1,y=3k-2,z=k

xyz <0

k(3k—2) <0

0<k< 2/3

= k = 0 is only integral value.

Ans. (0)
log xyz

logy

logz

log x
log xyz

log X
logy

log x
logz

logy
log xyz

logy
logy

logy
logz

logz

logz

logz

(1)
(i)
(i)

Take log(xyz) common from C;
Take log(y) common from C;
Take log(z) common from Cs
1 1 1
logx logx logx

A=log(xyz).logy.logz ! ! ! =0

logy logy logy
1 1 1

logz logz logz

7. Ans. (1)
x3-3x+2=0
=x=11,-2

8. Ans. (0)
aiAz + b1B2 +c1C2=0
Since sum of the product of elements of any raw with cofactors of corresponding elements of other
row is always zero.

9. Ans. (33)
3x + ky-2z =0
x+ky+3z=0
2x + 3y-4x =0

3 k -2
D=1 k 3|=0
2 3 -4
:>k=£

2
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10. Ans. (9)
1 x-1 1
f)=x(x-1*(x=2))2 x-2 1
3 x-3 1

Ri > Ri-R:&R;—>R;-R3
-1 1 0
fx) = x(x-1)?@x-2)|-1 1 0/=0
3 (x=3) 1

fx) =0
£(50) = 0
1 10 10
D.=[70 17 16
11 1

C2—>C2-C3

1 0 10
D.=(70 1 16
1 0 1

Ds=-9
JEE (Advanced) Practice Paper

1. Ans. (C)
Applying R; = R; — R,
R, > R, — Ry
1+sin®*X cos’x 4sin2x
-1 1 0
0 -1 1

= (1 + sin®x) cos?x (-1) + 4sin 2x (1)
=2 + 4sin 2x
maximum sin2x =1s02+4 =6
2. Ans. (A)
a,b,ceR,a’? + b2 + c?2 =1
ax—by-c bx+ay cX+a
bx+ay —ax+by-—c cy+b
cX+a cy+b —ax—hy+c
a’x—aby—ca b*x + aby c’x+ac
L abx+a’y  —abx+b*y—cb c’y+bc
abc 5 5 ,
acx+a chy+b —acx—bcy+c

c1—>Cc+cy+c3
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(a® +b* +c*)x b*x + aby c’x+ac
T(a2+b2+c2)y —abx+b*y—ch c’y+bc
abc

(a® +b*+c?) cby +b? —acx—bcy +¢?

Taking a? + b? + ¢?, b,c common from ¢; and ¢, , ¢5

X bx+ay cx+a
(a2+b2+cz)éy —ax+by—c cy+b
1 cy+b —ax—hy+c

a’+bh?+ct=1
C; = Cy- bcy, 63> c3-ccq
X ay a
—|ly —ax-c b
a
1 cy —ax—by
R; —» R; + xRy + YR,
X ay a
y —ax—-c b
a 2 2

1+Xx°+y 0 0

1

=1(1+x2+y)(ax+by+c)=0
ax+by+c=0

3. Ans. (C)
R3 = R3-(xR; + yR;)
P q px+qy
q r X +ry

0 0 —px*-2qxy—ry?

== (pr- q°) (px* + 2qxy + ry?)
= - (+ve)(+ve) =- (ve)

4. Ans. (D)
1 -1 3
D=2 -1 1|=0
1 -2 «

D3 # 0 so for @ = 8 no solution
for @ # 8 unique solution

5. Ans. (C)
x+y=3 (i)
AQ+K)x+K+2)y=8 ..(ii)
x-(1+K)y=-K-2 ..(iii)

If system is consistent then A = 0
on solving we get
5

K=1 —
3
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6. Ans. (C)

For consistency we have

1 1 -1
2 -1 —¢|=0 =c= 5 <1:w<03 b-3 <0 = be| -2, 3
b 3 —c 4b+3 4b+3 4b+3

7. Ans. (B,C)
px3+x*q—rx—r=0
at+B+y=-q/p, afy =r/p, YaB=-r/p

l1+a 1 1

1 1+ 1 :aﬁ’y[1+l+l+1}
a By
1 1 1+y

=apP Y[a p V‘Hz;f;‘f Yty aj

oo

e
8.  Ans.(AB,.CD)

1+sin® A cos* A 2sin 40
sinA  1+cos*A  2sin46 |=0
sin® A cos’ A 1+2sin460

C;—>C+C,

2  cos’A 2sin 40
= 2 1+cos*A 2sin40 [=0
1 cos*A 1+2sin46

Ri —> R{-R,

0 -1 0
= 2 14cos’A 2sin40 |=0
1 cos® A 1+2sin40

= 2(1 + 2sin460) - 2sin48 = 0
= 1+sin48 =0 = sin40 =-1
T 3n

40 =-— or40=—
2 2

0=-— or 9=3§n and A € R
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9. Ans. (B, D)

a
b

a
b

b ao+b
c ba+c|=0

ao+b ba+c 0

C3 > C3—-QaC— Cy

b 0
c 0 =0

ao+b ba+c -aa*-2ba-c

= - (aa? + 2ba +¢) (ac-b?) =0

=aa?+2ba+c=0o0rb?=ac

a,b,c, arein G.P.
10. Ans. (B,C,D)

1

1 Ol y+8 ¢y o

a+p y+8 0|1 a+p o

af yS8 00 0 0
=0.0=0
11. Ans. (B)
2 2 2
Let = =x,L=v,2 —;
a b c

Then the system of equations are

X+Y-2=

—_

X-Y+2Z=1
X+Y+Z=1

1 1 -1

So A={1 -1 1|=-4=0ithas unique solution.

-1 1

12. Ans. (A,C,D)

A. AsD; =D, =D;=0and
1 a a
D=1 b b =0
1 cc
.. Non-trivial solution.

B. Homogeneous system is always consistent.

C x+ay+az=0 (i)
x+by+bz=0 ..(ii)
x+cy+cz=0 ..(iii)
Now assume y =t.
equation (i) - equation (ii)

Ly=-zandx =0
Lx=0y=tz=-t
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13.

14.

15.

D. x+ay+az=0 (i)
x+ay+az=0 ..(ii)
x+ay+az=0 ..(1ii)

Now assumey =t;, z = t,
On solving (i), (ii) & (iii)
x=-a(t; + t)
Ans. (1.00)
A28,3B9,62( divisible by k
A28 = 1004 + 20 + 8 = A1k
3B9 = 300 + 10B + 9 = A,k
62C = 600 + 20 + C = A3k
Ry, » Ry X 100 + R, + 10R;3

A 3 6 A 3 6
A28 3B9 62C|=|Ak Ak Ak
2 B 2 2 B 2
A 3 6
=KX, X, A, . divisiblebyK.
2 B 2

o1=1,02=0,03=0,04=0
ata,+az+a,=1.
Ans. (6.00)
Leta=f+y-0-a,b=y+a-B-dc=a+Pf-y -0
at a® 1
weget b* b® 1
¢t &1

4

R,—> Ry-R,, Ry — Ry-Rs

a*-b* a’-b* 0 a‘+b* 1 0
= |b*—c* b2-c® 0|= (a®- b?) (b®-c?)|b+c? 1 0
c* c? 1 c* ¢t 1

=(a?-b?) (b2-c®) (@a*-c»)=(a-b)(a+ b)(b-c)(b + c)(a + ¢)(a-c)
=-2°(@-B) (-7 (B-7) (¢-8)(B-8) (v-9)
Compare with - 2* (a—) (a—y)(a—-8) (B—v) (B—38) (y-9)
= u==6.
Ans. (0.00)
Given determinant split into product of two determinants
a, b, O, ¢, ¢,
=la, b, O|lm, m, m,=0
a, b, 00 0 0

3 3
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16.  Ans. (1.00)
1 1 1 6 1 1
D=2 1 -1|=3=D;=|1 1 -1|=3
1 1 -2 -3 1 -2
1 6 1
D,=12 1 -1=6=6
1 -3 -2

17.

18.

Similarly, D3=9
So, consistent havingx =1, y=2, z=13
Ans. (1.00)

1 11
D=1 a 1|=0
a b 1
=>a=1
andata =1 Dy =D, =D; =0
but ata=1landb =1

First two equations are x+y+z=1
and third equationis X+y+z=0
.. b = {1} = itis asingleton set.
Ans. (7.00)
D=0=D;, =D,
So, for consistent solution
D;=0
2 3 0

(c+2) (c+4) (c+6)|=0

(c+2)* (c+4) (c+6)

=c =-6,-1
2x+3y=0
Forc =-6 =>x=y=0
—4x-2y=0
2X+3y=0
c=-1 y = =E,
X+3y=5 3
=x =-5

} = Thereisnosolution.
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