06 /06 /2007 MATRIX & DETERMINANT MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O ® O O] test paper. Score of 9 Marks in 10 Minutes would
be a satisfactory performance. Questions 1-6 (+3, —1). (All questions have one option correct only.)

p 15 8 1 1 1
Q1 1D = [P 35 9 thenD, + D, + D, + 04 Ifa b distinct. and |2 © S l—(p
P p® 25 10 ’ 1 2 3 Q. a, b, c are distinct, an IR =(b-c)
D, + D,y = (c-a)(a-b)(a+b+c)then po =
(A) 0 (B) 25
1 1 1
(C) 625 (D) None of these
(x —a)? (x - b)? (x - ¢)?
(x-b)(x-¢) (x-¢)(x-a) (x-a)(x-b)
a b . .
Q2 IfA = Li ai] and if [al < 1, |b| < 1, then vanishes if-
1 2
) (A)x=3(@+b+c)(B)x=3 (@a+b+0)
Z det (A) is equal to- (C)x=a+b+c (D) None of these
i=
a’ b2 a2 - b2 Q.5 Let
(A)

—_ B)
1-a)? 1—b2( 1-a%) (1-b?
(1-2) (1-b) ( )( ) secx CosX sec? X+ cotxcosec?x

22 b2 a2 b2 _ |cos®x cos?x cosec?x
+ (D) - f(x) 2 2
(1 _ a)2 (1 _ b)2 (1 + a)2 (1 + b)z 1 COS™ X cosec X

(©)

/2 .
Q.3 If a, B are different from 1 and are the roots then value of jn/4 f(x) dx is-

ofax3+bx2+cx+d=0and(B-Y)(Y -a)

T
Je (A) O (B) 45
(a - B) = > then the determinant A =
mo M
(C) - 5> " 1542 (D) None of these
o B y
1-a 1- 1-y
a B Y | equals- Q.6 Ifx ORandn Ol then the determinant o =
(}2 |32 y2
sin(nm) sinX — COS X logtanx
cosx —sinx cos[(2n+1)1/ 2] logcotx
) 25d - 25d logcot x logtanx tan(nm)
2a a equals-
-25d (A)0
(©) a+brc+d (D) None of these (B) log tan x - log cot x
(C) tan (/4 - x) (D) None of these
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SOLUTIONS
Sol.1 (D)
115 8 2 15 8
p,= 135 9 p 4 35 9
1 25 10 8 25 10
3 15 8 4 15 8
p,= 9 359 p _ 1635 9
27 25 10 64 25 10
5 15 8
b _ |25 35 9
.=
125 25 10

0 D, + D, + Dy + D, + D

15 75 40
55 175 45
225 125 50

15(3125) - 75(-7375) + 40(-32500)
46875 + 553125 - 1300000

= - 7000000
Sol.2 (B)
a b
|Ai| = b &

(a)? - (b)? lal < 1, |b] <1

MATRIX & DETERMINANT MATHEMATICS (FRESHER)

Sol.3 (D)

Taking a, B, Yy common from C,, C,, C;
respectively, we get

1 1 1

1-a 1-B 1-y
A= aBy 1 1 1
a B y

Apply C, - C, - C & C; - C3 - C
1 1 1 1 1
l-a 1-f 1-a 1-yl-a
aBy | 1 0 0
a B-a y—a

_aBy(DE-a)(y-a) [1-y 1—[3‘
- Q-0 @@-pa-v 1 1

_apy(@-B)B-y) (y-a)
T Q- @-pa-y

As o, B, Y are the roots of
ax3 + bx2 + cx +d =0,
ax3 + bx2 + cx + d

=a(x - a) (x- B) (x-Y)
and a By = - d/a

(-d/a)(25/2)

© Thus, A =
! a+b+c+d)/a

ZlAll = (aZ - bZ) + (a4 - b4) ( )
=1
' 25d

+(36—b6)+ ........... - 2(a+b+C+d)
= (a2 + a*+ a% + ....)

- (bZ + b* + b® + ......... )
Sol.4 (A)

@ b2 Multiplying C, by (x - a), C, by (x - b) and
T 1-a2  1-p2 C; by (x - c) we get

a’ -a’b? -b? +a’b?
(1-a%)(1-b?)

a2 _ b2
(1-a%) (1-b?)

A B C
1 A B C
ABC |ABC ABC ABC
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06 / 06 / 2007
A B C
3 3 3
A= A B C
1 1 1
1 1 1
P A B C
=D Y 2

=B-C)(C-A)(A-B)(A+B+ 0
=(c-b)(@a-b)((-a)
[3x = (a + b + 0)]
Note that A become 0 when

1 .
- | == —sinx
(smx j Cos X

/2 /2 1 (n/2
Thus, [/, f) dx = [11 cosxdx - = [ dx

1 w2
+ > jn/4 cos 2x dx

/2 1 :
- ——— -sinx
Jn/4 (smx j cos x dx

1 1 (E_Ej 1
1—\/5—5 24+Z(0—1)

1
x= =(a+b+c) 2\
3 log|t]-+ -
- |'09Iti=5 where t= sin x
/42
Sol.5 (D)
. 1 1
Applying R, - R, - R;, we get -1 = _T_ 2
2 "8 2092
secx Cosx sec?x +cotxcosec’x
— i 2
fx) = | S O 0 Sol.6 (A)
1 COS“ X cosec X .
We can write A as
- cosx sec? x + cot xcos ec?x 0 sinx —cosx logtanx
= ~(=sin? x) cos? x cos ec?x _ |=(sinx - cos x) 0 -logtanx
. -logtanx logtanx 0
= sin? x [cos x cosec? x
- cos? x (sec? x + cot x cosec? x)]
0 —(sinx - cosx) -logtanx
- cos?3 x = (-1)3 sinx — cos X 0 logtanx
- oS x T st xm sinx logtanx -logtanx 0

1
= CO0S X - 3 (1 - cos 2x)

[taking =1 common from R;, R, and R;]
= - A [using reflection property]
O 2aA =0 o A =0.
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