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MATHEMATICS Determinants and System
TARGET : JEE- Advanced 2021 Of Equations

ANSWER KEY oF CAPS-7

1.  (B) 2. (©) 3. (A 4. (D) 5. (B)
6. (A 7. A 8. (C) 9. (D) 10. (ABC)
1. (A 12. (D) 13. (A 14. (B) 15. (D)
16. (A 17.  (9) 18. (4) 19. (2 20. (3)
21.  (2) 22.  (50) 23. (1) 24. (6 25.  (3)
26. (1) 27.  (21) 28. (A)P,Q,T:(B)S:(C)P,R;(D)R] 31. (1)

SCQ (Single Correct Type) :
1. The number of positive integral solutions (X, y, z) of the equation

x*+1 X’y X%z
2

xy? v 41 y?z|=11is___

xz?  yz? Z®+1

(A) 0 (B) 3 (C)6 (D) 12
Ans. (B)
Sol. det=(1+x*+y*+2% =11

2,1,11,21H1,1,2)

2. If x=a, y=Db, z=cis a solution of the system of linear equations x + 8y + 7z =0, 9x + 2y +
3z= 0, x + y + z = 0 such that the point (a, b, c) lies on the plane x + 2y + z =6, then2a + b +
c equals :
(A) =1 (B)O )1 (D) 2

Ans. (C)

7y+6z=0

X+8y+7z=0
Sol. 9x+2y+3z=0
X+y+z=0

X=X y=62 z=-7\
A+120-7L =6 20 +6A—-Th
6L =6 =2\

A=1 =2
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Ans.

Sol.

Ans.

Sol.

abc
Let A=b c a| suchthat |A] = 0. If a, b, ¢ are distinct, then the sum of the coordinates of
c ab

the fixed point through which the line ax + by + ¢ = 0 passes is

(A) 2 (B) 3 (C)4 (D) 5
(A)

A upon simplification (a+b +c) (a—b) (b —c) (c—a)

The only way thiscanbeOis(a+b+c)=0

fixed pointis (1, 1)

If a system of the equation (a + 1)® x + (a+ 2)®y —(a+ 3)*=0and (a + 1) x + (0 + 2) y — (a +
3) =0, x+y—1=0is consistent, then the value(s) of « is/are
(A) 1 (B)0 (C)-3 (D)2
(D)
For the system of three equation and two variables (3 lines in XY plane)
If system is consistent then either all three lines are concurrent or all three lines are identical
If lines are concurrent

(a+1f (a+2f —{a+3f

(a+1) (a+2) —(a+3)[=0

1 1 -1

>a=-2

Check at a = =2 ( as three lines can be parallel also on putting det = 0)
Then, —x-1=0

and x+y-1=0

x =-=1,y =2 (lines are concurrent)

Now check for remaining values if all three lines are coincident

If a=1

Then, 8x +27y—-64=0
2x+3y-4=0
x+y-1=0

Three lines are forming a triangle
So, the system of equations is inconsistent
Similarly, for ac =0anda=-3

We can prove that the given system of equations is inconsistent.
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0 -b —c

5. If a, b, ¢ are complex numbers and z = b 0 -alis
c a 0
(A) purely real (B) purely imaginary (©)0 (D) none of these
Ans. (B)
0 -b -
Sol. z=|b 0 -al=bac - cab Let zq1 = bac
c a 0

=24 - Z,=2Im(zq) Purely Imaginary.

fo)g(x)  [FOOPY 1
6. If f(x) = log1ox and g(x) = ™ and h(x) =| f(x*)g(x?) [F(x>)F*” 0|, then the value of
fO)g(x®) [FOC)P™) 1

h(10) is
(A) O (B) 2 (€)1 (D) 4
Ans. (A)
Sol. f(x) = logq1gx, 9(x) = elmX = cosnx + i sinnx
f(10) = 1 g(10) = 1
1 1 1
h(10)=[2 2 0]=0
> Sl

7. Let S be the set of all real values of ‘a’ for which the following system of linear equations

ax+2y+5z=1

2x+y+3z=1

3y+7z=1

is consistent. Then the set S is :

(A) equalto R (B) equal to R—{1} (C) equal to {1} (D) an empty set
Ans. (A)
Sol. ax+2y+5z=1

2x+y+3z=1

y+7z=1
az25

213
037

125
113
137

A = a(-2) - 2(14) + 5(8) = —2a + 2 = -2(a - 1)

A, =1(-2) - 2(4) +5(2) = 0
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a1lbh
A2 1 3| =a(4) - 1(14) + 5(2) = 4a — 4
017
a 2 1
A2 1 1|=a(-2)-2(2)+16)=-2a+2=-2(a-1)
0 31

system is consistent
either a = 1 = unique solution

now, if a = 1, system of equation becomes

X+2y+5z=1

2x+y+3z=1

y+7z=1

i.e. there are only two equations
X+2y+5z=1

y+7z=1

which are not parallel
system of equation is consistent

8. Let B,y are the real roots of the equation x* + ax?> + bx +c=0(a, b, c € R and a = 0).
If the system of equations (in u, v and w) given by
ou +Bv+yw=0
Bu+yv+oaw=0
yu+av+pw=0

has non-trivial solutions, then a2 equals

(A) b (B) 2b (C) 3b (D) 4b
Ans. (C)
Sol. We have

o
X+ax2+bx+c=0 <B
Y

atpfpty=-—a
oafp +By+ya=Db
Since the given system of equations has non-trivial solutions, so

a By
B v a
y o B

Q*+p°++° =3By =0

(@ +B+ye®+p +y —ap—Ppy—ya] =0
(0 + B +y)[(c+ B +7y)>—3(cp + By +7y0)] =0
—afa’-3b]=0

Hence a?=3b (asa=0)]

=0

A
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9. For a unique value of p and q, the system of equations given by
X+y+z=6
X+2y+3z=14
2x+5y+pz=q

has infinitely many solutions, then the value of (p+q) is equal to

(A) 14 (B) 24 (C) 34 (D) 44
Ans. (D)
Sol. x+y+z=6 ... @)

X+2y+3z=14 ... (2)

2x+5y+pz=q ... (3)

~(and (2) = y+2z=38
y=8-2z

=>x=6-8+2z2-z=-2+2z

=>x=z-2
On putting x and y in (3), we get

2(z—2)+5(8-22z)+pz=q = 2z-4+40-10z+pz=q

= (p-8)z =(q-36)
.. For infinite solution p =8 and q = 36
= p+q=44ans.
Alternative :
For infinitely many solutions, A=0 and also A1 =0 = A= A3.

11 1
Now, A=0=1|1 2 3|=0
2 5p

— 1(2p-15)-1(p-6)+1(5-4) =0

=>2p-15-p+6+1=0 =p=8

NOW,A3=0
11 6

=1 2 14/=0 =1(2q-70-1(q—-28)+6(54)=0 =29-70—-q+28+6=0
2 56 q

= q-70+34=0 = q=36

Note that, A =0and A, =0
Hence, (p + q) = 8 + 36 = 44 Ans.
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MCQ (One or more than one correct) :

10. Consider the system of equations

axy + Xy + X5 =1

Xy +ax, + X3 =1

X;+ Xy +8Xg =1
then :
(A) if a = 2, then the system has unique solution.
(B) if a = 1, then the system has infinite solution.
(C) if a = =2, then the system has no solution.
(D) if a = 2, then the system has infinite solution.

Ans. (A,B,C)
a 1 1
Sol. Whehave, A=|1 a 1/=a’-3a+2=(a-17°@+2)
1 1 a
11 1
A=1 a 1=a*-2a+1=(a—"1)>
11 a
a 1 1
A, =1 1 1=a’-2a+1=(a—1)
1 1 a
w141
A,=|1 a 1=a°’-2a+1=(a—1)
1 B

Clearly, if a = 2, then A = 0 = system is consistent with unique solution
If a = 1, then all three equation are identical, so system is consistent with infinite solutions.
Ifa=—-2thenA=0butA; %0, A, 20, A3 20,
= system is inconsisten.
Comprehension Type Question:
Comprehension # 1
Fora,B,v,0 e R. Let
cos(a+0) sin(a+86) 1
Ag (o, B,y) = |cos(B+6) sin(B+6) 1
cos(y+0) sin(y+6) 1
11. Ifa=A2 (aB,7), b=Ay3 (o, B, 7). Which of the following is true

(A)a=b (B)a<b (C)a>b (D)2a=b
Ans. (A)
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12.

Ans.

13.

Ans.

Sol.

(i)

(if)
(iii)

Ag? + Ay2 = 2(Ag,4)? equals

(A) —2AgA,, (B) Ag + Ay (C) Ag—Ay
(D)

If o, B, y are fixed, then'y = Ay (o, B, y) represents

(A) a straight line parallel to x-axis

(B) a straight line through the origin

(C) a parabola with vertex at origin

(D) None of these

(A)

cos(a+6) sin(a+86) 1
Ag (o, B,y) = |cos(B+6) sin(B+6) 1
cos(y+0) sin(y+6) 1

Ag (a, B,y) = sin(a—p)sin(B—y)sin(y—a)=Kk
= which is independent of 6

If a=Ayo (o.B,y) & b=A3(aB,7)

so a=b (Independent of 8)

Ag? + Ap2 = 2(Ag,g)? =K% +k2 - 2k2 =0

If o,p,y are fixed then y =A,(a, B, y) = constant

which is a straight line parallel to x-axis.

Comprehension # 2

14.

Ans.

Sol.

15.

Consider the system of equations :

ax+4y+z=0

2y+3z-1=0
3x-bz+2=0
Then
The given system of equations will have a unique solution if
(A)ab=15 (B) ab =15 (C)ab=5
(B)
9 4 1
A=|0 2 3
30 -6

A=a(-2b)—-4(-9)+1(-6)=—2ab + 30
For unique sol.
A0 —=ab-1520ab=15

The system of equations will have infinite solutions if
(A)a=3,b=2 (Bya=3,b=4 (C)a=5,b=3

(D) None of these

(D)a=5

(D)a=3,b=5
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