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Matrices — and — Determinants

SUBJECTIVE PROBLEMS:

Qil.

For what value of k do the following system of equations possess a non-trivial (i.e., not all zero) solution
over the set of rationals Q?

x+ky+3z=0

3x+ky—-2z=0

2x+3y—4z=0

For that value of k, find all the solutions for the system. (IIT JEE — 1979 — 5 Marks)
Q2.

a b c
Let a, b, ¢ be positive and not all equal. Show that the value of determinant [b ¢ a|is negative.

c awb

(IIT JEE - 1981 — 4 Marks)

Q3.

X® + X X+1 x-2
Without expanding a determinant at any stage, show that [2x> +3x—1 3x  3X—3| = xA +B where
X*+2x+3 2x-1 2x-1

A and B are determinants of order 3 not involving x. (NIT JEE - 1982 - 5 Marks)
Q4.
Show that the system of equations 3x—-y+4z=3
X+2y—3z=-2
6x+5y+Az=-3
Has at least one solution for any real number A # -5. Find the set of solutions if A = -5

(IIT JEE — 1983 — 3 Marks)
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Q5.
Show that
XCr XCr+1 XCr+2 XCr X+1Cr+l 2 Cr+2
’c, ’C.,, ’'C.|='C, '™cC,., '°C., (IIT JEE — 1985 — 2 Marks)
7Cr :Cr+1 :Cr+2 :Cr :+1Cr+l :Cr+2
Q6.

Consider the system of linear equationsin x, y, z:
(Sin308)x—y+z=0

(Cos20)x+4y+3z2=0

2x+7y+7z=0

Find the values of 6 for which this system has nontrivial solutions. ~ (IIT JEE - 1986 - 5 Marks)

Q7.
a-1 n 6
Let Aa = (a-1)* 2n* 4n-2
(a-1)° 3n* 3n°-3n
Show that }:7_; Aa= c, a constant (IIT JEE 1989 - 5 Marks)
Q8.
Let the three digit numbers A 28, 3 B9, and 62 C, where A, B, and C are integers between 0 and 9, be
A 3 6
divisible by a fixed. Integer k. Show that the determinant |8 9 C| is divisible by k.
2 B 2
(IIT JEE 1990 - 4 Marks)
Q9.

Ifa#p,b#q,c#rand (lITJEE - 1991 - 4 Marks)

D O T
o o T
= O O
Il
o

Then find the value of p/p-a+q/q-b+r/r-c
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Q10.

For a fixed positive integer n, if (T JEE - 1992 - 4 Marks)
n! (n+D)! (n+2)!
D=|{(n+D)! (n+2)! (n+3)!] Then show that[D/ (n!)3 - 4] is divisible by n.
(n+2)! (n+3)! (n+4)!
Q11.

Let A and a be real. Find the set of all values of A for which the system of linear equations

Ax+ (sin)y+ (cosa)z=0,x+ (cosa) y+ (sina)z=0,-x+ (sina) y - (cosa) z=0

has a non - trivial solution : for A = 1, find all values of a. (IT JEE - 1993 - 5 Marks)
Q12.
For all values of A, B, C and P, Q, R show that (IT JEE - 1994 - 4 Marks)

cos(A—P) cos(A-Q) cos(A-R)
cos(B-P) cos(B-Q) cos(B-R)|=0
cos(C—P) cos(C-Q) cos(C—R)

Q13.
Leta > 0,d > 0. Find the value of the determinant (IT JEE 1996 - 5 Marks)
1 1 1
a a(a+d) (a+d)(a+2d)
1 1 1
(a+d) (a+d)(a+2d) (a+2d)(a+3d)
1 1 1
(a+2d) (a+2d)(@a+3d) (a+3d)(a+4d)
Q14.
bc ca ab
Find the value of the determinant |[p q T (ITJEE - 1997C - 2 Marks)
1 1 1

Where a, b and c are respectively the pth, qth and rth of a harmonic progression.

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education
Q15.
Prove that for all values of 6, (IT JEE - 2000 - 3 Marks)
sin@ cos@ sin 260

sin(0+2—”j cos(9+2—7[j sin(20+4—”j =0

3 3 3

sin(@—z—”) cos(@—z—ﬂj sin(29—4—”)
3 3 3

Q16.

a b c
If matrix A= |b ¢ a| where a, b, c are real positive numbers, abc = 1 and A" A =1, then the value of

c ab
a’+b*+c. (IIT JEE - 2003 — 2 Marks)

Q1i7.

If M is 3 x 3 matrix, where det M = 1 and MM" = |, where ‘I’ is an identity matrix, prove that det (M — 1) =
0. (IT JEE — 2004 — 2 Marks)

Q18.

1 f a’
If A ,B= cl,U=gl,V=|0[,X=
h h 0

Il
N
o o K
o o o
- O Q

1
d
9

N < X

And AX = U has infinitely many solutions, prove that BX = V has no unique solution. Also show that if afd
# 0, then BX =V has no solution. (IIT JEE 2004 — 4 Marks)
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