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xercise -

& Part: (A) Only one correct option

o
&) a*+aX| la*-a™| 1
%1. Ifa,b,c>0&X,Y, z € R then the determinant [b*+b™ | [Y-b™| 1| =
g ci+c 2 |c*-c%) 1
U; (A) abyc? (B) a~*bYc? (C) aZbc? (D) zero
a8 b%? bc b+c
2 2. If a, b & ¢ are non-zero real numbers: then D = |c%a® ca c+a| =
T a’h? ab a+b
2_ (A) abc (B) a2b2c2 (C) bc+ca+ab (D) zero
% b,+c; cq+a; agtb;
3. The determinant [b,+C, Cy+a, a,+b,| =
o3 bs+c; cgz+a; az+bs
g a; b, ¢ a by ¢ a; by ¢
o (A) [a, b, c, (B)2 [a, by, ¢, (C)3la, b, c, (D) none of these
8 a; by cs a; by cj a; by cs
0n4a. The system of linear equations x + y — z =6, Xx + 2y — 3z = 14 and 2x + 5y — Xz =9
%2) (A € R) has a unique solution if
© (A)L=8 (B)1#8 (C)N=T (D)L #7
Q5. If the system of equations X+ 2y +3z =4 X +py+ 2z = 3 X +4y + uz = 3 has an infinite-number of
@) solutions: then:
_54) A p=2,u=3 BYp=2,u=4 (C)3p=2u (D) none of these
~ cos® < cosBsind —sind
6. Let f (0) = |cOSOSING  sin*0 _cosB| then f(lj =
sino —CcosH 0 6

(A)O (B)1 (C) 2 (D) none
Q cos(6+9) —sin(6+¢)~cos29
8 7. The determinant | SIind coso sing’| is:
QO —C0sH sind cosd )
= (A)O (B) independent of 6

(C) independent of ¢ (D) independent of 6 & ¢ both
g sin(2a) ——sin(a + B)  sin(o + )
+=8. Value of A = [sin(B+a) sin(2B) sin(y+P)| is
% sin(y+a) sin(y+p)  sin(2y)
a (A)A=0 (B) A = sin2a + sin2p + sinZy
Y (C)A=3/2 (D) none of these
(]
T 9 -b -c
Qg If a, b, c are complex numberandz=b 0 -alis
3 c a o
E (A) purely real (B) purely imaginary  (C) 0 (D) none of these
0 A B C
=] sin— sin— sin—
© 2 2 2
o . . B Al
— 10. If A, B, C are angles of a triangle ABC, then | sin(A+B+C) smE cosE is less than or
=
o COSM tan(A+B+C) sinE
&) equal to 2 2
LLl 3V3 1
m W =5 ) 5 (©)2y2 (D) 2
i
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1 4sinB oS A
En. A=| 2a 8sinA 1 is (where a, b, c are the sides opposite to angles A, B, C respectively in a
8 3a 12sinA cosB
% triangle)
< 1 1. 1
53) (A) 5 COS2A (B)O ©) EstA (D) 5 (cos?A + cos?B)
5’ (b+c)?> a2 aZ
2 12. If| b?> (c+a)® b? | =kabc (a+ b +c)®then the value of k is
= c? c2  (a+b)?
S (A) 1 (B) 2 (©0 (D) ab + bc + ac
2r-1 mC, 1 m

13 Let m be a positive integer & D, = m?-1 2" m+1 (0 <r <£m): then the value of Z D, is

3 sinz(mz) sin(m) sin®(m+1) =0
given by:

& (A)O (B) m2-1 (C)2m (D) 2msinZ (2M)
8 a 1+2 3-5i
n 14. If a, b, c, are real numbers, and D = |1-2i b —-7-3i| thenD is
8 3+5i -7+3i ¢
7)) (A) purely real (B) purely imaginary ~ (C) nonreal (D) integer
L_Ct)s 1 X xX+1
_52 15. Iff(x)=| 2x X (x=1) (x+1)X then f(100) is equal to: [T - 1999, 2]
[} 3 (x=1) x(x=1)(x-2) (x+1)x(x-1)
|_. (A)O (B)1 (C)100 (D) —100

Part : (B) May have more than one options correct

WWW.

1 1 1

16. Let ¢, (X) = X + &, b, (X) = x2 + b,x + b, and A =|01(X1)  $1(X2) . 91(X3)], then
d2(X1)  d2(X2) d2(X3)
(A)YAisindependentof a, (B) Ais independent of b; and b,
(C) Alisindependent of X, x;.and x, (D) none of these
X 2y=z -z
17. Ifa=|Y X272 | then

y 2y-z 2X-2y-z
(A) x —y is a factor of A (B) (x —y)?is a factor of A
(C) (x —y)®is afactor of A (D) Aisindependent of z

sinfcos¢ sinBsing cosoO

FREE Download Study Package from website:

18. Let A = | COsbcos¢d cosOsing —sind| then
—sin@sing sinBcoso 0
(A) A isindependent of 6 (B) Aisindepedent of ¢
. dA
(C) Ais a constant (D) == =0
doé 0=n/2
a -1 0
19. LetA=| ax a -1f, then
ax’ ax a
(A) x + ais a factor of A (B) (x + a)?is a factor of A
(C) (x + a)®isafactor of A (D) (x + a)*is not a factor of A
1 x x?
20. LetA=[x* 1 x|, then
x x2 1
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(A) 1 —x3is a factor of A B)(1- x3)2 is factor of A
(C) A(X) = 0 has 4 real roots (D) A'(1) =
b c ba+c
The determinentA=| ¢ d ca+d | isequalto zero if
) ba+c ca+d aa®-ca )
(A) b, c,dareinA.P. B) b, c, d are in G.P.
(C)b,c,dareinH.P. (D) a.isaroot of ax® — bx2—3cx—-d =0

Exercise - 8

Using the properties of determinants, evalulate:

103 115 114| [113 116 104 J13+4/3 205 5
(i) 111 108 106| + [108 106 111|. (i) J15+426 5 410].
104 113 116/ [115 114 103 3+465 415 5
a b ax+b
Find the non —zero roots of the equation, A=| b c bx+c| =0.

ax+b bx+c c

b>+c? ab ac
Showthat A=| ab c?+a® bc |=4a2b2c?
ca cb  a?+b?
2 oa+pP+y+0 of +yd
Prove that, o4 B+y+3 2(a+B)(y +9) of}(y +3) + yd(a +p)|-="0.
of +90 of(y +3) + yo(a + B) 20pyd
Sg S:1 S;
If S, =a"+ B"+y"then show that |S;=S, S| =(a—B)?> (-2 (y- )%
S, S5'S,

Find the value of ‘a’ if the three equations,

(@a+1)8x+(a+2)3y=(a+3)% (a+)x+ (a+2)y=(a+3)&x+y=1are consistent.

Investigate for what values-of A, wthe simultaneous equations
X+y+z2=6;, x+2y+3z2=10 & X+2y+ A z=puhave;

€)) A unigue solution
(b) An infinite number of solutions.
(c) No solution.

Find those values of ¢ for which the equations:
2x+3y=3
(c+2)x+(c+4)y=c+6
(c+2)2x + (c+4)2y = (c+6)? are consistent.
Also solve above equations for these values of c.

By By+py BY
ProvethatA = ya ya'+y'a v'a| = (af'—o'B) (By' - B'y) (v’ —v'a)
of opf+a'p o'p
a2 +(b%+c?)cos¢ ab(1—cos¢) ac(l—cos¢)
If a2 + b2 + c2 =1, then prove that ba(l - cos¢) b? +(c? +a%)cos ¢ bc(1-cosd)
ca(l—cos¢) ch(1-cos¢) ¢+ (a2 + bz)cosq)

is independent of a, b, ¢
tan(A+P) tan(B+P) tan(C+P)

Show that the value of the determinant |tan(A+Q) tan(B+Q) tan(C+Q)| vanishes for all values of

tan(A+R) tan(B+R) tan(C+R)
A B C,P,Q&RwhereA+B+C+P+Q+R=0.
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—bc  b*+bc c®+b
Prove that [a? +ac —ac ¢ +ac = (ab+ bc + ca)®
a?+ab b>+ab -ab

cos(x + x2) sin(x + x2) - cos(x + x2)
Show that, sin(x —x2) cos(x —x2) sin(x- x2) =sin (2 + 2 X2).
sin2x 0 sin 2x?

1 1 1
a+X b+x C+X

1 1 1

1 1 1
a+Z btz C+2

P=(a-b)(b-c)(c-a) (x-y)(y-2) (z-X)
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P
It gty bry Tty| - 6 where Q is the product of the denominators, prove that

IfA,B,Clrinnn are respectively the cofactors of the elements a,, b,, c ,........... of the determinant
ap bl C1
A=[a, Dby cy|then prove that
as b3 C3
A, By C
_ B, C, ) 1 b1 Y1
0) 5. C =aA. (i) A, By, Cy| =A2
3 3 A; Bs Cj
bc<a? ca—-b% ab-c? a’ c? 2ac - b?
Show that, ca—b% ab-c® bc-a?|=|2ab-c? b2 a2
ab-¢c® bc-a’ ca=b? b? 2bc-a’ c?
ap

Usingiconsistancy of equations, provethatif bc+qr=ca+rp = ab+pg =-1then |bg

sina cosa 1
Show that: [sinB cosf 1} =sin (a—B) +sin (B=7) +sin (y — a).
siny cosy 1

o o @

P
q/=0.
cr r

If ax2+ 2 hxy + by2+2gx+ 2fy + c = (I,x + m;y + n)) (ILx + m,y + n,), then prove that

a h g
h b f
g f c

=0.

Find all the values of t for which the system of equations;
(t-1)x+@t+1)y+2tz=0
t-1)x+(4t-2)y+(t+3)z=0
2x+@Bt+1)y+3(t-1)z=0

has non trivial solutions and in this context find the ratios of x: y: z, when t has the smallest of these

values.

Leta> 0, d > 0. Find the value of determinant

1 _ 1 1
a a(a+d) (@+d) (a+2d)

1 1 1
@rd (@+d) @+20) (@+2d) @@+3d)

1 1 1
@12d) @+2d) @+3d) (@+3d) (a+4d)

Let a, b, ¢ be real numbers with a2 + b2 + c2 = 1. Show that the equation

ax—-hy-c bx +ay cxX+a
bx+ay -—ax+by-c cy+b
cX+a cy+b —ax—-by+c

= 0 represents a straight line
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Exercli -/ i
ercise Exercise - 8

S
@)
©1. D2 D3 B 4 B 5 D 6 B 7. B
@ 1. ()0 (i) 5(3v2-5y3) 2. x=-2bla
£8 A 9 B 10.B 11.B 12.B 13. A 14 A
>
U>)\15.A 16. AB 17. AB 18. BD 19. ABD 20. ABD O 3772
21 BD 7. @Ar=#3 BM)A=3,u=10 (c)A=3,u=10
1 4
8. forc:O,x:—3,y:3;f0rc:—10~x:—5,y:E

20.t=0o0r3; xxy:z=1:1:1

44d*

21.
a(a+d)?(a+2d)®(a+3d)? (a+4d)

Exercise - 9

Part : (A) Only one correct option

1 Leta, b, c, d, u, vhe'integers. If the system of equations ax + by = u, cx + dy = v has a unique solution in
integers, then
(A)ad—-bc=1 (B)ad—-bc=-1
(C)ad—bc =0 (D) ad — bc neednot be equal to + 1

m website: www.TekoClasses.com & www.MathsB

2. If AB = O for the matrices
cos?®  cosHsin® cos’¢  cosdsing _
*lcososing  'sin2o | 3dB= cosdsing  sinZ¢ yren 6 s
(A) an odd multiple of g (B) an odd multiple of
(C)an even multiple of g (D)o
3 -4

3. If X= 1 -1 ;thenvalue of X"is
o 3n —4n 2+n 5-n 3" (-4)"
HCI_) (A) no-n (B) n n (© " (1) (D) none of these
(@)]
© 0 2B v
- . o B - .
% 4. If the matrix 7| is orthogonal, then
o a - v
2 - - - Il of th

=4+ = =+ — -+ —

-g (A) o N3 B) B * /6 (O 3 (D) all of these
=5, If A, B are two n x n non-singular matrices, then
0p) (A) ABis non-singular (B) AB is singular
o] (C) (AB)t=A1B? (D) (AB)™ does not exist
T 6. If B is a non-singular matrix and A is a square matrix, then det (B* AB) is equal to
o (A) det (A7) (B) det (B?) (C) det (A) (D) det (B)
cC7. If Ais a square matrix of order n x n and k is a scalar, then adj (kA) is equal to
= (A) kadj A (B) kradj A (C)k-tadjA (D) kr*tadj A
o8s. Let A be a matrix of rank r. Then
&) (A)rank (A =r (B) rank (AT) <r (C)yrank (AN >r (D) none of these
LLJ 9. If A=dig (2, -1, 3), B =dig (-1, 3, 2), then A2B =
m (A) dig (5, 4, 11) (B) dig (-4, 3, 18) (C)dig (3,1, 8) (D)B
& 1 1 1

10. If ois acube root of unityandA=|1 o w? ,thenA-1=

1 0 o
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1 o o 1 1 1 1 1 o o 1 o o
- (A) o 1 o (B)§ 1 o o ©) |1 o’ o (D) > 1 o o
S o o 1 1 o o 11 1 11 1
ol If the system of equationsax+y+z=0,.x+by+z=0andx +y + cz =0, where
8 _ 1 1 1
S a, b, c# 1, has a non-trivial solution, then the value of1 3 +1 b +1 c is:
U; (A) -1 (B)0 €)1 (D) None of these
012, If Ais a square matrix of order 3, then the true statement is (where | is unit matrix).
g (A) det (- A) = —detA (B)detA=0
— (C)det (A+1)=1+detA (D) det 2A =2 det A
(C 13. Which of the following is incorrect
> (A)A2-B2=(A+ B) (A-B) (B) (AN)T=A
: (C) (AB)" = A"B", where A, B commute (3D) A-D(1+A)=0cA2= |
14. The value of a for which system of equations, a3x + (a + 1)3y + (a + 2)3z =0,
ax+(a+1l)y+(@a+2)z=0,x+y+z=0, has a non-zero solution is:
A) -1 (B)O ©1 (D) none of these
o
8 15. IfA 030 and B = b, b, by then AB is equal to
. 0 0 3 C;i C, Cg3
D (A) B (B) 3B (C) B3 (D)A+B
0 ab
% 16. If A= c d satisfies the equation x2 - (a + d) x + k.= 0, then
O (A) k = bc (B) k = ad
) (C)k=a2+b2+c?+d? (D) ad —bc
X’
|q_) X+ X X X
:17. Let A= X g X , then A1 exists if
X X X+A
(Ayx =0 (B) ¥=0 (C)3x+A=#0,A20 (D)x#0,1=0
18. Identity the correct statement
.. (A) If system of n simultaneous-linear equations has a unique solution, then coefficient matrix'is
Q singular
= (B) If system of n simultaneous linear equations has a unigue solution, then coefficient matrix is
%2, non singular
8 © If A-1 exists, (adj A)=! may or may not exist
= cosx  =sinx “0
S ©)  F=| SNX €0SX 0 4nenFx). F(y) = F(x —)
e 0 0 0
(-
QO X 3 2
D 1y 4. _ B o
(T 19. Matrix A = ,if xyz=60and 8x + 4y + 3z = 20, then A(adj A) is equal to
% 2 2 2z
Df? 64 0 O 88 0 O 68 0 O 34 0 O
0 64 O 0 8 0 0 68 0 0 34 O
> (A) (B) (©) (D)
© 0 0 64 0O 0 88 0O 0 68 0 0 34
2
w RER
'% 2 2 11
o 20 If P= 1 J3|,A= 0 1 and Q = PAP! and x = P'Q%%P, then x is equal to [IIT JEE -2005]
c 2 2
% 1 2005 4+2005y3 6015
&) Alo 1 B 2005  4-20053
H 1[2+43 1 1| 2005 2-4/3
o © 2| -1 2-43 ©) 7 12443 2005
LL Comprehension [IT JEE - 2006 ]
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100 1 2
_ 12 10| . - e _ 10 3
& A= , if U, U, and U, are columns matrices satisfying AU, = , AU, = and
e 3 21 0 0
&)
. 2
(@)
f__—ts AU, = 3 . If U is 3 x 3 matrix whose columns are U,, U,, U, then answer the following questions
S 1
)21 The value of |U| is [T JEE - 2006]
> (A)3 (B)-3 (C)3/2 (D)2
M 22 The sum of the elements of U-tis [IT JEE - 2006]
(A)-1 (B)O ©1 (D)3
3
23. Thevalue of [320] U 2 is [T JEE - 2006]
0
(A)5 (B)5/2 ©)4 (D) 3/2
Part : (B) May have more than one options correct
-1 2 5
24, The rank of the matrix | 2~ 4 @~ 4| s
1 -2 a+l
(A)2ifa=6 (B)2ifa=1 (C)1lifa=2 (D)1lifa=-6

vwvw.TskoCIasseS.com & www.Maths

.. 27, The singularity of matrix | cos(p-d)x cos px . cos (p+d)x | .depends upon which of the following

Q sin(p —d)x ~sinpx  sin (p+d) x

2] parameter

L (A)a . (B)p (C) x (D)d

Qos. Which of the following statement is true

= (A) Every skew symmetric matrix of odd order is non singular

e (B) If determinant of a square matrix is nonzero, then it non singular

o ©) Rank of a matrix'is equal or higher than the order of the matrix

= (D) Adjoint of a singular matrix is always singular

b

8329. If A= d (where bc # 0) satisfies the equations x2 + k = 0, then

@©

A (A)a+d=0 (B) k=—|A] (C) k=1A| (D) none of these

3 1 -1 0

D>.‘30_ fat=| 9 =2 1 | then

S 0 0 -1

3 A)JA|=2 (B) Aiis non-singular

(0))] /2 -1/2 0

© -

@® (C)Adj. A= 0 1 vz (D) Ais skew symmetric matrix

O 0o -1/2

- -

s Exercise - 10

@)

&) 123 1

Hl. Findxsothat[l X 1] 456 21 =0

o 3 25 3

L 2. If Aand B are two square matrices such that AB = A & BA = B, prove that A & B are idempotent
3 1

3. If f (x)=x2-5x+7, findf (A) WhereA:{_1 2]
4, Prove that the product of matrices

(A).a =

Which of the following statement is always true

(A) Adjoint of a symmetric matrix is a symmetric matrix

(B) Adjoint of a unit matrix is unit matrix (C) A(adjA)=(adjA)A
(D) Adjoint of a diagonal matrix is diagonal matrix

a b (ac-b)

Matrix| b ¢ (bo —g) | is noninvertible if

2 1 0
1/2 (B)a,b,careinAP. (C)a, b,carein GP. (D)a,b,careinH.P.

1 a a’
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cos?0  cos0sind cos?¢p  cos¢sing
cososin®  sin?e | &nd cos¢sing  sin®¢
multiple of n/2.
cosx -sinx O
Ifx e {

is the null matrix, when 6 and ¢ differ by an odd

|
|\>|:1
|\>|:1

GivenF (x) =| sinx cosx O0].
0 0 1
F(x+y)=F(X)F(y).

} Then for what values of y,

0 2y z Y
[T
. . a_|lX Yy -z _ >
Find the values of x, y, z if the matrix A = obeys the law AtA = I. 2
X -y z o)
(@)
-1 2 5 8
Compute A-1 for the following matrix A = 2 -3 1 . Hence solve the system of equations;
-1 1 1 b
oo}
-X+2y+52=2;2x-3y+z=15&-x+y+z=-3 3
e}
-1 , o
1 —tan6/2 1 tan0/2 cosO -sin6 @
Showthat . ang/2 1 ||_tane/2 1 = |sine cosé g

Gaurav purchases 3 pens, 2 bags and 1 instrument box and pays Rs. 41. From the same shop Dheeraj o
purchases 2 pens, 1 bag and 2 instrument boxes and pays Rs. 29, while Ankur purchases 2 pens, 2
bags and 2 instrument boxes and pays Rs. 44. Translate the problem into a system of equations. Solve @
the system of equations by matrix method and hence find the cost of 1 pen, 1 bag and 1 instrument

box.
12 2
IfA= z ; Z , then prove that A2 - 4A - 51 = 0.
(a) using A1 (b) without using A1

Having given equationsx=cy+bz,y=az+cx, z=bx+aywherex,y, z are not all zero, prove that
a?+b°+c2+2abc-1=0;
Consider the system of linear equations in x, y, z

(sin30)x-y+z=0

(cos'20) x +4y +3z2=0

2x+7y+7z2=0

Find the values of 6 for which this system has non —trivial solution.
Solve the following systems of linear equationsby using the principle of matrix.

@) 2x-y+3z=8 (i) X+y+z=9
-X+2y+z=4 2X + 5y + 72 =52
3x+y-4z=0 2x+y-z=0
3 -2 3 3 0 3|[x] [8
Compute A LifA=[2 1 -1| Hence solve the system of equations|2 1 0| |y|=|1]|+ |z
4 -3 2 4 0 2| |z 4 3y
Find the rank of the following matrices:
1 2 -13 -3 -
12 32 13 4 3 01-3-1
|2 3 51 412l ii (ot
(i) DA (i) 3 .1 1 2 (iii) 31’ 2 142 i (iv) 31 0 2
1 2 0 1 11-20
-4 4 1 -1 1
Determine the product | -7 1 1 -2 -2 | anduseitto solve the system of equations.
2 1 3
X—y+z=4,x-2y- 22—9 2x+y+ =1.

a b c
If A=|b ¢ a|,wherea, b, carereal positive numbers, abc=1and ATA=1, then find the value of

N
<
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c a b
a®+ b3+ 2. [IIT JEE - 2003, 2]

If Mis 3 x 3 matrix M has its det.(M) = 1 and MMT = I. Prove that del (M —1) = 0.
[T JEE - 2004, 2]
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2

alo a 1 1 f a X
E19. fA=|1 b d|, B=/0 d c| U=|gV=|0|,X=]Y
®) 1 boc f g h h 0 z
! and AX = U has infinitely many solution. Prove that BX =V has no unique solution, also prove that if afd = 0,
% then BX =V has no solution. [IT JEE - 2004, 4]
e
-
%
- -4 3 17
m
i Exercise - 9 B Y
WL C2 A3 D4 D5 A6 CT7C T4 14
=
8. A 9. B 10.B 11.C 12. A 13. A 14. A 9. Rs.2 Rs.15&Rs. 5
§1S.B 16.D 17.C 18.B 19.C 20. A 21. A
T
oj22. B 23. A 24 ABD 25. ABCD 26. AB 12. 6 = nm, ”’”(‘1)”3?”6'
527.CD28. BD 29. AC 30. BC
O - 13. () x=2;y=2;z=2 (ii)x=1,y=3;z=5
s EXercise - 10 lvegge
g 14.x=1;y=2;2=3
2] 9 . . i
@©1 ) 3. f(A)=0 5. yeR 15. ()2 (i) 3 (i) 2 (v) 2
@)
g 16. x=3;)y=-2;z=-1 17. 4
@ LA
6. X—i\/E,y—i\/g,Z—i\/g
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