JEE ADVANCED CRASH COURSE (MATHEMATICS)

CLASS : CC (Advanced) Determinant & Matrices TEST-12

Note : In this worksheet symbols used P, adj. (P), det.(P) or | P| and T (P) denotes transpose, adjoint, value
of determinant and trace of matrix P respectively.

M.M.: 68 PART-A Time: 60 Min
[SINGLE CORRECT CHOICE TYPE]
Q.1 to Q.8 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct. [8 x3=24]
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Q2 Letf(x)=| x  4x(e*-1) x"-x|thenthevalueof — (f(f(x)))atx=0,is
42 o1 1 dx

(A)0 B)-1 (C)-2 (D) 1

3x -2
Q.3 Consider, f(x)= ol If [a, b) is the range of y= f ({x}) and A = [aij]2X2 is a matrix, where

a; € {a,b,a,b%},1<i,j<2 (all elements of matrix A are distinct) then least absolute value of det. (A) is
[Note: {y} denotes fractional part function of'y and det. (P) denotes determinant of matrix P.]
(A)1 (B)2 ©)3 (D)4

Q.4  If Misa3 x 3 matrix such that M2 = O, then det. ((I +M)*» - SOM) where 11is an identity matrix of
order 3, is equal to

(A)3 (B) 50 (C)2 (D) 1
a; b ¢

Q5 IfA=|22 P2 €| yhere a’ +b’+c’=1,wherei=1,2,3and a;-a; +b;-b;+¢;c;j=0,i#]
a3 D3 C3

given that |A | = then the value of of | 22 b=l e |4 equal to

(A0 B)-1 O1 (D)2
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Q.6

Q.7

Q.8

Let a square matrix A of order 3 be the zero of the polynomial f (x) = x> — 5x*> + 7x — 6.
If /=Tr(A)and m=det. (A) then (/+m)equals

(A)5 (B)-2 ©) 11 (D) 18

If diagonal elements (a, B, ) of a non-singular diagonal matrix of order 3 are the roots of the equation
x3-9x2+kx—-27=0, k € Rand a, B,y > 0 then number of such matrices is
(A)1 (B)3 ©)6 (D) 27

a b
If A= [ o d} where a, b, ¢, d are the roots of the equation x*— 13x3 + px? + qx — 64 =0 whose three

roots are positive and one is negative then minimum positive value of det. (A)is
(A)8 (B) 16 (C)27 (D) 64

[PARAGRAPH TYPE]

Q.9 to Q.13 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

[5x3=15]

Q.9

Q.10

Q.11

Q.12

Q.13

Paragraph for question nos. 9 & 10
If A is a square matrix of order less than 4 such that | A —AT|# 0 and B=adj A.

If det. (A)=3 then Tr(adj.(AB)) is equal to

(A)6 (B)9 (C)27 (D) 81
The matrix adj (BzA‘lB‘lA) is equal to
(A)A (B)B O [AlA (D)|B|B

Paragraph for question nos. 11 to 13
Let A and B are inverse matrices of each other of order 3 such that A(B+A)=2I.

The value of det ((2adj.A) + 3(adj. B)? ) is equal to

(A)7 (B)13 (C) 49 (D)343
If P=(A"'+B™) (adj.(2A) + adj.(2B)) then absolute value of trace of P, is
(A)4 (B)8 (©) 16 (D) 48
imy 3 -
[X 2”} adiA|  3x -1
X
If M(x) = 3x 3 x>
3\
-1 x? (—2j adj.B
X
then minimum integral vlaue of trace of M(x) is
(A)1 B)5 <7 (D) 11



[REASONING TYPE]

Q.14 & Q.15 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct. [2x3=6]
-2 0 0 2 00
Q.14 Consider twomatrices P=| 0 -2 0 |andQ=|0 2 O
0 0 -2 0 0 2
0 00
Statement-1: P'+Q'={0 0 0
0 00

Q.15

Statement-2: If A and B are two invertible matrices then (A+B) ' =A"!+ B!

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true.

Statement-1: The system of equations x +3y+4z=5, 2x+y+3z=3 and 4x+ 7y+11z=13 has
infinitely many solutions

Statement-2 : For the system of equations ax +by+cz=d. ,1=1,2,3if A=A = Ay =A,=0
then the given system of equations has infinitely many solutions

a b ¢
(where A={2, b, ¢ and A, Ay A, are obtained by replacing columns 1, 2
a; by ¢
d
and 3 in A by column vector |d, | respectively).
ds

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.

(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true.



[MULTIPLE CORRECT CHOICE TYPE]

Q.16 & Q.17 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct. [2 x 4= 8]

Q.16

Q.17

(j +2j—i)x, ifi<jxeR
Let A= [a;] be a matrix of order 3 where a; = 1, if 1> ]
0, ifi=]

If f(x)=det.(A) then identify the correct statement(s) -

(A) minimum value of f(x) = R

1
®) [f(x)dx =24
-1

1
(C) If equation | f(x) |=k has four distinct solutions thenk € (O, Zj .

1
(D) Area enclosed by the curve y=1f(x) and x-axis is 7 sq. units.

36
1 2 3 X 14
Consider matrices A=|4 1 2|, X=|y| andC=|12].
1 -1 1 z 2

If the solution of system of equation AX=C ispoint L(x=x,y=y,z=2,)
and L'is the reflection of L in the plane f.(f + 3 + ﬁ) =9, then

(A) sum of coordinates of L is 6. (B) sum of coordinates of L is 12.
(C) sum of coordinates of L' is 6. (D) sum of coordinates of L' is 12.
PART-D

[INTEGER TYPE]

Q.1 to Q.3 are "Integer Type" questions. (The answer to each of the questions are upto 4 digits) [3 x5=15]

Q.1

Q.2

Q.3

1
Let p, g, r be three real numbers satisfying [p q r] 3

W N O

7

7
=[0 0 0].

S| =10 00]

If the point M(p, q, 1) lies on the plane 2x +y+z=1, then find the value of (7p +q + ).

X X2 X3 yi 00
Consider twomatrices A=| 0 X, X;|and B=|y; Yy, 0],
00 xj Y2 Y1 Y3

where each of x;, y; € {-1,0,1} V1,j=1,2,3, then if N is the number of possible ordered pair of

matrices A and B for which det A= det B. Find the value of % .

LetA be anon-singular matrix of order 3 satisfying the equation (A3 —4A?)(A?+4A+161)=0.
If N= |adj. (adj.2A)| then find the number of digits in the number N.



JEE ADVANCED CRASH COURSE (MATHEMATICS)

CLASS : CC (Advanced) Determinant & Matrices TEST-12
ANSWER KEY

PART-A
Q1 D Q2 A Q3 B Q4 D Q5 A
Q6 C Q7 A Q8 B Q9 A Q.10 A
Q.11 D Q.12 D Q.13 C Q.14 C C
Q.16 ABCD Q.17 AD

PART-D
Q1 6 Q2 3 Q3 11
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