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Question bank on Quadratic Eqaution, Determinant & Matrices

g Select the correct alternative : (Only one is correct)

g.c
le)

If a2+ b?+c2=1 then ab+bc + ca lies in the interval :

1 1 1
A | =2 B) [-1,2 CH) | —=,1 D) |-1,—
(A) {2 } B) [ ] (C*) { 5 } (D) { 2}

[Hnt: X (a-b)2>0=2>a%2-2>ab >0 = Y ab <> a2 = ab+bc+ca<l
Also note that (a+b+¢)2>0]

*“4/qe

page 2

a’ a 1

Q.24 The value of the determinant |cos(nx) cos(n+1)x cos(n+2)x| isindependent of :
sin(nx) sin(n+1)x sin(n+2)x

(A*) n (B) a ©) x (D)a,nandx
[Hint:  Directly openby R, to get a formof sin (A - B) etc. ]

0O 1 -1
A
Q.3,,,, Als an involutary matrix givenby A= {‘3‘ - g j } then the inverse of 5 will be

A A
(A¥) 2A (B) EN (© o (D)A?
[Hint: Adsinvolutary —> A’=T = A=Al

-1
also (KA)!'= %(A)‘1 ; hence (%A] =2(A)! = 2A 0 ]

Q.45 If P(x) = ax? + bx +¢ & Q(x) =—ax2+dx + ¢, where ac # 0, then P(x) . Q(x) = 0 has
(A) exactly one real root (B*) atleast two real roots
(C) exactlythree real roots (D) all four are real roots .

[Hint: D, : b2—4ac & D, : d? + 4 ac . Hence atleast one of either D, or D, is zero]

1+a 1 1
Q.5,,4,If a, b, c are all different from zero& | 1 1+b 1 | =0, then the value of a'+b!+c! is
1 1 I+c

(A) abc B)alblc! (C) —a—b-c (D*) —1
[Hnt: C, —»C,-C,&C, - C,-C; & then open by R, to get ab + abc + ac + bc = 0 ; divided by abc]
Q.6,,,, If Aand B are symmetric matrices, then ABA is

(A*) symmetric matrix (B) skew symmetric

(C) diagonal matrix (D) scalar matrix

[Sol. We have (ABA)'=A"B’A” = ABA = ABA is symmetric]
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Q.7, e Let a>0,b>0 & c> 0. Then both the roots of the equation ax>+bx +c=0

(A) arereal & negative (B*) have negative real parts
(C) are rational numbers (D) none
b b*-4
[Hint: o, =5 * 2—ac; consider the examples x>+ x+ 1 =0and x>+ 3x+2=0 ]
a
1 cos(B—a) cos(y—a)
Q.84 1f @, B & 7y are real numbers, then D = |cos(a.—B) 1 cos(y—-P)| =
cos(a—7y) cos(B-7) 1
(A) -1 (B) cosa cos} cosy
(C) coso+cosP + cosy (D*) zero
[Hint: Write 1 as sin? o + cos?( etc. to get
sin® oL + cos” o cosPcosa+sinBsino  cos?ycoso + sin?y sino
cos oL cos + sin o sin B cos’ B +sin’ cosy cosf +sinysinf
cosacosy +sinasiny cosPcosy +sinPsiny sin® ¥+ cos® Y

can be factorized into 2 determinant

cosa _sino  x cosat cosP cosy
cosP sinff x sina_.sinf}  siny | 0 ]
cosy . siny X X X X

Alternatively:  a-B=x;B-y=y;Y—-a=z = x+y+z=0 Now expand ]

Q.9, 4ige The real values of 'a' for which the quadratic equation, 2x> — (a> + 8a=1) x + a> — 4a= 0 possesses
roots of opposite signs is given by :
(A) a>5 (B*) 0<a<4 (C) a>0 (D) a>7

[Hint: (0)<0]

cos® —sinB .
Q.10,, . IfA =[sin 0  cosB ] ,A~lis given by
(A)-A (B*)AT (C)-AT (D)A
[Sol.  For AdjAinterchange the diagonal elements and change the sign of off diagonal elements.
1 cos® sinH cos® sinB . .
We have A~ = o2B1sn’6 [_ sin® cosB|=|—sin® cos@|=AT = Ais orthogonal matrix]

Q'1120/qe The minimum value of the expression| x—pl+1x—151+Ix—p—15I/for'x' intherangep < x < 15
where 0 <p < 15, is
(A)10 (B*) 15 (©) 30 (D)0
[Sol. Ix—-pl=x-p (since x 2 p)
Ix-=151=15-x (since x< 15)
Ix—(p+15)I=(p+15)-x (as15+p>Xx)
expression reduces to

E=x-p+15—-x+p+15-x 0 p x 15
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E=30-x
E ., occurs whenx =15
E ., =15 Ans.]

Q.12 ., If the system of equations ax+y+z=0, x+by+z=0 & x+y+cz=0 (a,b,c# 1) has a non-

trivial solution, then the value of ! + ! + ! is :
lI-a 1-b 1-c <
(A) -1 B)O0 cH 1 (D) none of these (%
o
a 1 1
[Hint: i tl) (1: UseR;, >R, -R, & R, - R, =R, & openby C, to get

(1-a)[(1-b)c+(1-c)]+(1-b)(1-c)=0divideby (1 —a) (1 -b) (1 —c) to get the result]

Q.13,, lge If a, b, ¢ are real numbers satisfying the condition a + b + ¢ = 0 then the roots of the quadratic

equation 3ax?+5bx +7¢ =0 are:
(A) positive (B) negative (C*) real & distinct (D) imaginary
[Hint: D =25b%-84 ac

=25(a + c)2—84ac using b=—(a +¢)
=21[(a+c)? =4ac] +4(a+c)?>0 ]

4 6 -1 2 4 3
Q.14,,  Consider thematrices A= E 0 2 } ,B= { 0 ﬂ ,C= {1} . Out of the given matrix products

Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

** T6/mat ) 5 1 2
(i) (AB)TC (1)) CTC(AB)T (i) CTAB and.  (iv)ATABB'C
(A) exactly one is defined (B) exactly two are defined
(C*) exactly three are defined (D) all four are defined
[Hint: (i), (1i1) and (iv) are correct ]
Q.15, tlge If the difference of the rootsof the equation, x>+ ax+b=0 is equal to the difference of the roots of x

the equation x> +bx+a=0 then:
(A) a+b=4 (B*) a+b=—-4 (C) a—b=4 (D) a—-b=-4

Q.16,,,., The value of a for which the system of equations ; a’x+(a+1)°y+(a+2)3z=0,
ax+(a+1)y+(a+2)z =0 & x+y+z=0 hasa non-zero solution is :
(A1 B) O (c* -1 (D) none of these

[Hint: Usec, —>c,—-c¢, & ¢; = ¢;—c, &thenopenbyRj,.]
Q.17,4 ae Suppose a, b, and ¢ are positive numbers such that a + b + ¢ = 1. Then the maximum value of :
ab + bc + cais

—
76!
@)
I

22 +b2+c2=1-2>ab  ..(])

also (a—b)2 >0 etc.
hence a%?+b%+c2>ab+bc+ca

1-2> ab > ) ab
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123 ab

1
Zab < 5 Ans. ]

1 a
Q.18 /ma IfA= ( J , then A™ (where n € N) equals

0 1

1 na 1 n’a 1 na n na
A0 1 ®lo 1 ©lo o Do n
1 a 1 a 1 2a
[Sol. WehaveA2=(0 J (O 1J=(O 1]
\ , 1 2a)(1 a 1 3a
A=AA=1o 1]lo 1)=lo 1

1 na
In general by induction, A" = (0 1 ] ,¥ne N]J

Q’1930/qe The rootsof (x—1)(x—-3)+Kx—-2)(x—4)=0, K>0 are:

(A*) real (B) real & equal (C) imaginary (D) one real & one imaginary
[Hint: checkf(1),f(2),f(3) & f(4) and interpret

note that one root lie between 1 and 2 and the other between 3 and 4 ]

l+sin’x | cos?x 48in2X
Q.20; 4o L€t f(X)=| sin*x | I+cos’x . 4sin2x | , thenthe maximum value-of f(x)=

sin? x cos? x 1+4sin2x

(A) 2 (B).4 (C*)'6 (D) 8
[Hint : Use R, &> R, -R, & R, > R;=R; and expand to get f(x) =2 + 4 sin2x]

Q.2154 oe Largest integral value of m for which the quadratic expression

y=x>+(2m+ 6)x +4m+ 12 is always positive, V x € R, is
(A)-1 B)-2 (C*0 (D)2
D<0 = -3<m<]l = m=0]

E

3 4 (-2 5]
Q.22 FA= [1 —6} and B = 6 1 then X such that A + 2X = B equals

2 3 3 5 5 2
(A) {_1 O} B) 1 0 © [_1 O} (D*) none of these

1 115 1
[SOIZ :E(B—A):E 5 7 ]
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x>+3x  x—1 x+3

Q.23 e If PX*+q® +1x2+sx+t =| x+1  2-x x-3 then t=
x—3 x+4 3x
(A) 33 B)O0 (C* 21 (D) none
[Hint: Put x =0 & then evaluate]

(@)

2460 LetP(x) = kx3 4+ 2k2x? + k3. Find the sum of all real numbers k for which x — 2 is a factor of P(x).

(A)4 (B)8 (C) -4 (D*) -8

Hint: putx=2,P(2)=0, kK> +8k>+8k=0 = k, +k +k,=-8 ]
Q.25,5,,... If Aand B are invertible matrices, which one of the following statements is not correct
(A) Adj. A=1AIA"! (B) det (A1) =Idet (A)I"!
(C*H(A+B)y'= B! +A"! (D) (AB) ! =B-1A"!
[Sol. AA =1 = |AATI=I1I =1
1
hence IAIIA=1 = IAll= Al = (B) is correct ]
Q.2639/qe The sum of-all-the value of m for which the roots x, and x, of the quadratic equation
x% —2mx + m= 0 satisfy the condition X13 + X; =X12 +X§ , 1S
A B) I o D% >
(A7 (B) © 7 (0% 5
[Hint: ™ x, + Xy=2m ;X, X, =m
X+ X,) = 3x Xy (X, +X,) = (Xp+%,)% - 2X;X,
8m? — 3m(2m) =4m?—-2m
8m> — 10m? + 2m=0
2m(4m?-5m+1)=0 = m=0
(m-1)4m-1)=0- = m=1 or m=1/4"" ]
a’+1 ab ac
Q27,34 If D=| ba  b>+1 bc | then D=
ca b c?+1
(A*) 1+ a2+ b%2+c2 (B) a?+b?+c? (C) (a+b+c)? (D) none

[Hint: Multiply R, by a, R, by b & R, by ¢ & divide the determinant by abc. Now take a, b & ¢ common from

¢, ¢y & cy. Nowuse C, — C, + C, + C; to get]

1 1 1
2 2 2
@Z+b*+c2+1) b*™ b"+1 b .Nowusec, = ¢, —c, &c, —>c,—c, to get the value as 1.]
c> ¢ cT+1

Q.28 5/ FA= [2 g} satisfies the equation x> — (a + d)x + k =0, then

(A) k=be (B)k =ad (O)k=a?+b2+c2+d>  (D*¥) ad-bc
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a(a+d) b(a+d)} ; [k 0}

a blla b a’+bc ab+bd'
=lac+cd betd? |P@TDA=ca1d) d@a+d)||0 k

[Sol. We haveAzz[C dllc d

A2—(a+d)A= [bcgad bCQda} = (bc—ad) T

As A% —(a+d)A+KkI =0, we get (bc —ad)I + kI =0 = k = ad — bc]

Q.29,, qe Letr,,r,and Iy be the solutions of the equation x3 —2x2 + 4x + 5074 =0 then the value of
(r; +2)(r, + 2)(r; +2) is
(A) 5050 (B) 5066 (C*)-5050 (D) -5066
[Sol.  x3—2x2+4x+5074 = (x -1 )(X—1,)(X—T;)
put x=-2
—8-8-8+5074=-2+1)2+1))(2+715)
5050 == (2 +1)2+1,)(2 +15)
2+r1)@2+1))(2+15)=-5050 Ans.]

MathsBySuhag.com

(ax+ :a_")2 (ax— :a_")2 1
Q.30 46 If 2,b,¢>0 & X,y,z€ R, then the determinant (by + b‘y)2 (by - b‘y)2 1 =
(CZ + c_z)2 (cZ - c_z)2 1
(A) a*byc? (B) a>*bYc*? (C) a2 (D*) zero
[Use: C,—.C,—-C, and take 4 common = two identical columns ]

Q.3147/qe The sum of the roots of the equation (x + 1) =2 log,(2* +3) =2 log, (1980 —27%) is

(A)3954 (B*) log, 11 (C) log,3954 (D) indeterminate
Q.32, 4,4 Identify the incorrect statement in respect of two square matrices A and B conformable for sum and
product.
(At (A+B) =t (A)+t(B) B)t(aA)=at(A),xe R
Ot (AD=t(A) (D*)t,(AB) # t (BA)
Q33,9 If a+b+c=0 & a2+ b%+c2=1 then the value of a*+b*+c* is
(A)3/2 (B)3/4 (C* 12 (D) 1/4
cos (0+¢) —sin (B+0¢) cos2¢
Q.34 The determinant |  sin® cos0 sind | is :
—cosH sin® cos
(A) O (B*) independent of 6
(C) independent of ¢ (D) independent of 0 & ¢ both
[Hint: Directly openby R, to get

cos%(0 + 0) + sin” (0 + §) + cos2¢
=1+ cos2¢0. Whichisindependent of © ]

Q.35 50/qe The equation whose roots are sec> o & cosec? oL can be :
(A) 2x2—-x-1=0 (B) x2-3x+3=0(C*) x2-9x+9=0 (D) none
[Hint: Note that sec? o + cosec? oL = sec? o.. cosec? o > 4 |
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Q.36,5,,, [T A and B are non singular Matrices of same order then Adj. (AB) is

(A) Adj. (A) (Adj. B) (B*) (Adj. B) (Adj. A)
(C)Adj. A+Adj.B (D) none of these
[Hint: AadjA=IAll (1)

(AB) (adjAB)=1ABI 1
Also (AB)(adjB.adjA)=A(B adjB) adjA (associativity)
=AIBI1 AdjA
=IBlAadjA
(AB) (adj.B - adjA) = IBIIAI1 or IABII ....(2)
from (1) and (2) adj(AB)=(adjB)- (adjA) ]

Q.37 e The graph of a quadratic polynomial y = ax> + bx + ¢ (a, b, c € R) with vertex

on y-axis is as shown in the figure. Then which one of the following statement is ¥
INCORRECT?

(A) Product of the roots of the corresponding quadratic equation is positive.

(B) Discriminant of the quadratic equation is negative. Ol

(C*) Nothing definite can be said about the sum of the roots, whether positive, negative or zero.
(D) Both roots of the quadratic equation are purely imaginary.
[Sol.  Roots are purely imaginary
ie. i and-if
sum of roots =0
incorrect (C)

_ op2_p2 AL )
product of roots = — i* f? = > = product >0 ; ) >0 => c=+ve ]

a+l a+2 a+p
Q.3818/det1f a+2 a+3 a+q| =0, then p,g,r arein :
a+3 a+4 a+r
(A*) AP (B) GP (C) HP (D) none
[Hint: UseR, > R,-R; & R; <= R;-R, & then

-1 a+2 a+p

¢, —>c¢, —C,toget 1 1 q-p| openbyc, togetp+r=2q ]
1 1 r—q
Q.3955,,. The number of solution of the equation eX+eX+e X +e*=3(e+e¥)is
(A0 B)2 (CH1 (D) more than 2
[Hnt: x=[Mn2]
X+A X X

Q40 LetA=| X XFtA X | s Al exists if

X X X+ A
(A)x£0 (B)A#0
(C¥3x+A#0,A#0 D)x=0,A#0
X+ A X X 3x + A X X 1 x X
[Sol. WehavelAl=| X  X*A x| _Bx+d x4k x |_3 9|l x+A X

X X X+ A 3x + A X X+ A 1 X X+ A
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1 x x
=(Bx+A) 0 A 02 A*(3x + A) [Take 3x + A common and use R, > R, -R|,R; > R,—R]
0

Thus, A~! willexistif A#0and 3x + A #0 ]

* 77 56/ge
a3+ b3+
(A*)2006 (B) 2005 (C) 2003 (D) 2002
[Sol.  Let t be the root of the given cubic where t can take values a, b, ¢
hence 3+ t2—-333t—-1002=0 or t3=1002 + 333t — t2

S} = 31002 +3333 0t - 312 =3006+333 >t - [(Tef-23 ¢, ]

but  Yt=-1; Y tt, =-333
a® + b + ¢3 = 3006 - 333 - [1 + 666] = 3006 — 333 — 667 = 3006 — 1000 = 2006 Ans.]

1 log,y log, z
Q.42 4o FOr positive numbers x, y & z the numerical value of the determinant (log, x 1 log, 7| is
log,x log,y 1

(A*) 0 B) 1 (C) 3 (D)mone
1 logy logz
logx logx
logx 1 logz
[Hint: . D = | logy logy
logx logy )
logz logz

Multiply R bylog x & R, bylogy to get 2 identical rows. Hence D = 0]

Q.43,9,.. If K€ R, thendet. {adj (KI,)} is equal to

(A) K1 (B*) Knn-D (C) K (D) K
(KI) adj(KIL ) =1 KI_ T [Using A (adjA) =1AI1I]

adj (KI,) = K"~ ! I

ladj (KI ) | = Kn(-D]

—
w2
o
=

Q.44 . The number of real roots of the equation \/X2 +1 - \/2X2 +5 =118

(A4 (B)2 O1 (D*)0
[Hint: x>+ 1<2x2+5, V xe R= noroots ]
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b,+c, ¢ +a, a;+b
Q.45,5,4 The determinant [b,+c, c,+a, a,+b, =
b;+c; cy;ta; aj;+ b,

a, b, ¢ a, b, ¢ a, b ¢ a, b, ¢
(A)fa, by ¢ (B*)2ja, b, ¢, (©)3ja, by ¢, (D)4ja, b, ¢
a; by ¢ a; by ¢ a; by ¢ a; by ¢

g

Cl—>C1+C2+C3]

Q.465,,,. Which of the following is an orthogonal matrix

6/7 2/7 =317 (6/7 2/7 377
w |2/7 317 617 217 =317 617
(A%) 3/7 —-6/7 217 (B) 13/7 6/7 =277

-6/7 -2/7 =3/7 [ 6/7 -2/7 377
2/7  3/7  6/7 2/7 217 =317
©1 57 611 27 (D)_—6/7 2/7 377
ap 4 43
[Hint: Matrix b, b, b, is orthogonal if
C C C

1

Zaszb?:Zcle ; Zai b;= Zbi Ci :Zci ;=00 = (A)]

6x+10-x2
3 27
Q.47 4ge Number of integral values of x satisfying the inequality (Z] < A is

(A6 (B*)7 ©8 (D) infinite
[Hint : 6x+ 10-x2>3
: xX2-6x-7<0
x+1Dx=-7)<0

I 1 2 0123456>8B ]
1 +7

I+a+x a+y a+z
Q.48,,/4 The determinant | b+x  1+b+y b+z | =
c+x c+y l+4+c+z

(A*)(1+a+b+c)(1+x+y+z)—3(ax+by+cz)
B)a(x+y)+b(y+2z)+c(z+x)— (Xy+yz+2X)
(C)x(a+b)+y(b+c)+z(c+a)— (ab+bc+ca)
(D) none of these

[Hint: 1+a+b+c=k anduse R, +R, +R; we get

k+3x k+3y k+3z
D=| btx l+b+y Db+z
c+Xx ct+y I+c+z
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1 1 1 X y z
=k |b+x I+b+y b+z | +3|b+x 1+b+y b+z
c+x c+y l+c+z c+x c¢c+y l+c+z

now proceed ]

Q.49,,,.. Which of the following statements is incorrect for a square matrix A. (1Al # 0)
(A) If Ais a diagonal matrix, A~! will also be a diagonal matrix

(B) If A is a symmetric matrix, A~! will also be a symmetric matrix

(C*)IfA~'=A = Ais an idempotent matrix

(D) IfA~' =A = Ais aninvolutary matrix

A?=1 — Involutary Matrix

A?=A — Idempotent Matrix |

g

Q.50 The set of real value(s) of p for which the equation, |2x + 3 | + | 2x—3 | = px + 6 has more than two

~Y67/qe ; .
solutions is :

(A) (0,4] B) (=4,4) (©) R-{4,-4,0} (D*) {0}
: Draw graphs of :

T
2

p=—4 p=4
4x if xzz y y2px +6

0,6

and y=px+6 -3/2 0 32 X
From the graphit is obvious that if,

p=0 we have infinite solutions ranging from [ —% , % ]

fO0<p<4 or —4<p<0,
two solutions , if p=4 or—4 we have
x =0 is the only solution |

XCI XC2 XC3
Q.51,5/4 The determinant [YC, YC, YC,| =
ZC1 ZC2 ZC3

1 1
(A) §XYZ(X+y)(y+Z) (z+Xx) (B) ZX}’Z(X+}’—Z) (y+z—x)

1
(€% 5wz (x=y) (y-2) (z—x) (D) none
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x(x—1) x(x-1D(x-2)
6o yy-by-p| LN
_ — - 2
i |y O Y = | VY =0
2z2-1)  2(z—1)(z-2) zz
2 6
R, —»R,-R, & R, >R, -R,]
Q.5255,.... Which of the following is a nilpotent matrix
1 0 cos® —sin® 0 0 11
@0 9] ® e wwe| |10 ol ]
[Hint:  Aisnilpotentif A"=0 and A™! # 0 and the order of nilpotency is m. General form of a null matrix

.10 0
ls[a O}]

- k+1 k
(A% 1 (B) -1 (C)0 D) 172

L 1& (1 1 1
e P 4 S IEANIATE
o S k(k+1) T 2 2K k41 n+1

1
2
.1 1
absolute term = Lim— | 1———} —
n—

0o

- 1 1
Q-5370/qe The absolute term in the quadratic expression z (X - J(x - —) as n— is

a—a’ a*-<l
Q.54,¢ 4 If a, b, c are all different and |b b’ b*—1 =0, then:

c ¢ c¢*—1

(A*) abc(ab+bc+ca)=a+b+c (B) (a+b+c) (ab+bc+ca)=abc
(C) abc(a+b+c)=ab+bc+ca (D) none of these
[Hint: Split the determinant into 2 & then evaluate R, >R, -R, & R, >R, -R;]

Q.55,,,,, Give the correct order of initials T or F for following statements. Use T if statement is true and F if it
is false.
Statement-1 : If Ais an invertible 3 x 3 matrix and B is a 3 x 4 matrix, then A~!B is defined
Statement-2 : It is never true that A+ B, A— B, and AB are all defined.
Statement-3 : Every matrix none of whose entries are zero is invertible.
Statement-4 : Every invertible matrix is square and has no two rows the same.
(A) TFFF (B) TTFF (C*) TFFT (D) TTTF

Q.56,, Jae Number of values of the parameter o€ [0, 27| for which the quadratic function,

1
(sino) X2 +2 cosax + 5 (cos oL+ sin o) is the square of a linear function is
(A¥) 2 (B) 3 (©) 4 (D) 1
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[Hint : Let f(x) = ( [sin ol X + b)Z now compare the coefficient and eliminate b. divide by cos’a to get

(tanot— 1) (tanot +2) =0 = o= or T—tan!(2)]

4
1 o o

Q57,44 If @ is one of the imaginary cube roots of unity, then the value of the determinant |©> 1 (=

o 1

o’ =

>

(A) 1 B) 2 (C* 3 (D) none S

1 1 o -

. 11 o 3
[Hint: Put®’=1 and open by R, to get (1 — @?) + (1 — @) = 3] ©
o o 1 o

@

o}

3

Q.58,,,... Identify the correct statement : o
(A) If system of n simultaneous linear equations has a unique solution, then coefficient matrix is singular o

(B*) If system of n simultaneous linear equations has a unique solution, then coefficient matrix is non
singular
(C) If A! exists., (adjA)~' may or may not exist
cosx —sinx O
(D)F(x)y=|sinx eosx O], then F(x).F(y) =F(x-y)
0 0 0

(A) Itshould be non singular

-\, WA
(C) since A~ = NE
(D) It should be F(x +y). ]

hence adjA must be a non singular matrix. Its inverse must exist.

Q.59 e The set of values of 'a' for which the inequality, (x —3a) (x —a—3) <0 is satisfied for all x e [1, 3] ¢
Is:

(A) (1/3,3) (B*) (0, 1/3) © (=2,0) (D) (-2,3)

[Hint: Equationis x> — (4a+3)x +3a(a+4)

f(1)<0and f(3) <0
(1-32) (1-a-3)<0 =1-a-3-3a+3a2+9a<0
= 3a2+5a-2<0
3a2+6a-a-2 <0
3a(a+2)—-(a+2)<0

(a+2)Ba-1)<0 > | |

) 173

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 777
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= O<axl1 ,

0 1

Hencea ¢ (O,%j ]

a+p I+x u+f

Q.60 If the determinant |b+q m+y v+g| splits into exactly K determinants of order 3, each element of 2

e 14

p

c+r n+z w+h

which contains only one term, then the value of K, is
(A)6 (B*)8 ©9 (D) 12
[Hint: Divide ¢, by X, ¢, by yand ¢; by z and use ¢, — ¢, + ¢, + ¢,

Q.615;, . Aand B are two given matrices such that the order of Ais 3x4, if A’ B and BA’ are both defined

then
(A) order of B'is 3 x 4 (B*) order of B'Ais 4 x 4
(C)orderof B’Ais3x 3 (D) B’A is undefined

A=3x4 ;A"=4x3

As A’ B is defined = let order of B=3 xn
now BA" =(3xn)x (4x3) = n=4
-.order of Bis 3 x4

. order of B =4 %3

order of B’ A= (4x3) x (3x4) =4x4 Ans]

1+ o 1+
—B I+y has the value

Q.62 If o, P &y are the roots of the equation; x* — x= 1 =0 then,

O%76/qe 1—oc+1—[3 |
equalto:
(A) zero B) -1 (CH)-=T7 (D) 1
[Hint: Let o, B,y betherootsof2nd = YXa=A; Xafp=B; Zapfy=C
—1 _ 3 -1
Let  y= X oI (y 1) S AL )
1-x y+l1 y + 1 y +1
= P4l -y+l=0 = Y 1*0‘:—7]
-

Q.63 If the system of equations x+2y+3z=4, x+py+2z=3, x+4y+lz=3 has aninfinite number
of solutions, then :
(A) p=2, u=3 B) p=2, u=4 (C) 3p=2u (D*) none of these

[Hint: For 2" and 3" equation, 1 =p/4=2/u=1 =p=4;u=1]

cos’p  sinp cosP
B= sinp cosp  sin’P

are such that, AB is a null matrix, then which of the following should necessarily be an odd integral

Q.64 If A=

cos’ o sin ot cos O
sin ot cos O sin” o ’

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.
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cos’ot  sinal cos (xj ( cos’p  sinf cos Bj

Hint: AB=| . . . .
[ sinoccosar sin’ o sinfcosp  sin*P

cos? o cos® B + sino coso sinP cosp cos? o sinP cosP + sin ovcos o sin’ Bj

cos” B sina cosow + sin® o sin cosp  sin o, cosal sinP cosP + sin” o sin® B

cos o cosP cos(a—P) cosa sinf cos(ot—P)
sina, cosP cos(ou—P) sina sinP cos(a—P)

= o — B must be an odd integral multiple of /2 = (C) ]

Q.65,,, . Forevery x € R, the polynomial x8—x>+x%?—x+1 is:

*~~80/qe
(A*) positive (B) never positive
(C) positive as well as negative (D) negative

[Hint: for x>1 E=xXx*-D+x-1D+1>0
for 1<x<0, E=(1-x+x21-x)+x2>0
For x<0, allterms are positive = >0 Hence A ]
a b _a+b a c a+c D
Q.66 Let D, =|¢, d c*+d| and D,=|b .d~ b+d | then the value of —L _where-b # 0 and
a b a-b a'c a+b+c D,
ad # beyis
(A*)-2 B)0 (©) -2b (D) 2b
a b a+b a c  a+c
[Sol. | Using: C; » C;-(C,+C,), Dy=f¢ d c+d| and D,=|b d "b+d
a b.a-b a c a+b+c
Dy —2b(ad—bc)
D, = blad—bc) ——2AS ]

cos® —sin0

sin®  cosd } which of the following statement holds good?

Q.67 4, FOT @ given matrix A =[

T
(A)A=A"1V0eR (B) Ais symmetric, for 6 = (2n+ 1) 5 ,nel

(C*) Ais an orthogonal matrix for 6 € R (D) Ais a skew symmetric, for@=nm ;n € [

: 2 2 _1=.2 S 2
Obv. Ais orthogonal as aj, + aj, =1= a5 + a5 =aj; + a5,

T
for skew symmetric matrix a,=0=6=(2n+1) 5

for symmetric matrix , A=AT = sin6=0 = 0 =nx

cosO® sin0

Also adjA = ( j and IAl=1 hence A=A"! is possible if sinf = 0 ]

—sin® cosO
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Q.6882/qe If the roots of the equation, x>+ Px?+Qx—19=0 are each one more than the roots of the equaton,
x3—Ax?+Bx—-C=0 where A, B, C,P & Q are constants then the value of A+ B + C =
(A*) 18 (B) 19 (©) 20 (D) none

[Hint: Let rootsof x*—Ax*>+Bx—-C =0 are x,, X,, X,
= Ix;=A; Ixx,=B; Xx;x,x3=C
Now x,+1, x,+1, x;+1 aretherootsof x*+Px*+Qx—-19=0
X+ D+ D+ D) =19 L+ (X, +X,+X) + (XX, X,) + X X, X, = 19
1+A+B+C=19 = A+B+C=18]

1+a’x  (1+b*)x (1+c?)x
Q.69 4 If 22+ b7+ c2=-2and f(x)= (1+a®)x  1+b*x  (I+c*)x| then f (x) is a polynomial of
(1+a*)x (1+b>)x 1+c%x

degree

(A)O B)1 (C*)2 D)3
[Sol. C,—>C,+C,+C,

1+2x+x(@2+b%+c?) (1+bH)x (1+c3)x
f(x)=|1+2x+x(@*+b*+c?) 1+b*x  (I+c?)x (as a2+ b2+ c2=—2)
1+2x+x(@2+b%+c?) (1+bHx 1+c%x

1 (1+bHx (1+cH)x
1 14b%x  (I+cdH)x
1 (1+bHx 1+c%x
R,—>R,-R, & R; > R;-R,

1 1+bHx (1+cH)x
0 1-x 0
0 1-x 1-x

fxX)=(1-x?=1-2x+x> = © ]

x 3 2
Q.70 . Matrix A={; g 4 ,if xyz=60 and 8x+4y+3z=20,then A(adjA) isequalto
z
64 0 O (88 0 0 68 0 O 34 0 O
0 64 0 0 8 0 x| 0 68 0 0 34 0
(A) 0 0 o4 (B)_O 0 88 € 0 0 68 ©) 0 0 34

[Sol. A.adjA=IAIlI
[Al=xyz—-8x-3(z—-8)+2(2-2y)
[Al=xyz—(8x+3z+4y)+28 = 60-20+28=068 = O]

Q.71g, e If the roots of the cubic, x* +ax?+bx +c=0 are three consecutive positive integers. Then the value

a2
of —— isequalto
b+1

(A%) 3 (B)2 ©)1 (D) 1/3
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[So. n,n+1, n+2 [11th test (2-10-2005)]
sum=3(n+1)=-a
a2=9(n+ 1)?
sum of the roots taken 2 at atime =+ b
nn+1)+m+1)n+2)+(m+2)n+1=b+1 (adding 1 both sides)

n+n+n?+3n+2+n2+2n+1=b+1

b+1=3n2+6n+3=3(n+1)>
2 2
a . . a_:3 — (A)]

b+1=3n+1)32%=— ; -
3 b+1

Q.724,,4 The values of 8, A for which the following equations

sinBx — cosOy + (A+1)z =0; cosOx + sinby — Az =0; Ax +(A + 1)y + cos® z=0
have non trivial solution, is
(A)®=nm, A€ R-{0} (B) 6 =2nm, A is any rational number

T
(©)06=C2n+1m, L € R",nel (D*)9=(2n+1)5,keR,neI

sin®@ —cos® A+1
cos® sin6 -A

=0; this gives 2cos® A2+ A +1)=0 ]
A+1  cos®

[Hint: for non trivial solution

www.TekoClasses.com & www.MathsBySuhag.com

Q.73 ;. If Ais matrix such that A%+ A+ 21 =0, then which of the following is INCORRECT ?
1
(A) Aisnon-singular (B)A # O (C*)Aissymmetric (D)A~! = _5 (A+D
(Where I is unit matrix of order2 and O is null matrix of order 2 )
.. [Sol We have A (A+1)=-2I
= AA+DI=1-2I1 = [AITA+I1=2+#0
Thus, Al #0 = A isnon singular = A is correct
1 1
Also , A _§(A+I) =I = Al = _E(A+D = D is correct

Also A=0 does not satisfy the given eqaution = A+0
. AT+A+20=0
agal AT 1 AT +21=0
(A>-B*>+(A-B)=0
(A-B)(A+B+1)=0
== A-B=0 or A+B+1=0 ]

} subtract again will AT=B

Q.744, e Number of possible ordered pair(s) (a, b) for each of which the equality,
a(cosx—1)+b?=cos(ax+b?)—1 holds true for all xe R are :
(A) O B) 1 (C*) 2 (D) infinite
[Hint: Put x=0 b’ =cosb?—1 or cosb?=1+b> = b=0

FREE Download Study Package from website

. . X . ax
Now the equation becomes — 2 a sin? 5 = cos ax—1 = —2sin? X
,2X ,2ax
or asin” - =sin” —- mustbe true V x € R = a=0ora=1]
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Q.7555/4. The system of equations :
2X c0s%0 + y sin20 — 2sin® =0
X $in20 + 2y sin’0 =— 2 cosB
x sin@ —y cos@ =0, for all values of 0, can
(A) have a unique non - trivial solution (B*) not have a solution
(©) have infinite solutions (D) have a trivial solution
: slope of (1) and (2) is cot & = (1) and (2) are parallel and slope of (3) is tan6
= no solution.
Using R, > R, —(2cos0) Ry and R; — R, + (2 sinO)R,, the value of determinat is 4 . |

E

11
Q.76 43/, The number of solution of the matrix equation X2 = ( ) 3 ] is

(A*) more than 2 B)2 O1 D)0

a b
Let X=Cd

a’+bc ab+bd
ac+cd be+d?

—
w2
Q
=

a2 +bc=1
ab+bd=1 = ba+d)=1
ac+cd=2 = cla+d)=2

b 1
= == = c=2b

c 2
bc +d2=3" = d2-a5)=2 = (d—a)(a+d)=2
d—a=2b (using bc = 1 —a?)
a+d=1/b
2d =2b+ 1/b 2a=1/b-2b
d=b+1/2b a=1/2b-b
c=2b
[b2+i+1j+2b2=3 N 32— =2

4b* 4b*

1 1 1
= _ ot

3x+4X =2 = b= 6 or b \/E

. [ 0 1/J5J ( 0 —1/J5) (2/«%' —1/J€j
Matrices are \/5 \/5 ; —\/5 —\/5 ; 2/\/6 4/\/6

Alternative: n linear equation in n variable have exactly one solution but n equation not linear in n variables
will have more than one solution here we will have 4 equations in 4 variable of degree higher than 1 hence
more than 2 solutions. ]
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Q.7792/qe If both the roots of the equation, (3a+ 1)x?>—(2a+3b)x+3 =0 are infinite then :

(A) a=c; b=0 (B) a=0; b=

(C*) a=-1/3; b=2/9 (D) a=o0; b=oo

(sin30)x—-y+z=0
(cos20)x+4y+3z=0

Q.7854/4e I X, ¥, Z are not all simultaneously equal to zero, satisfying the system of equations

2x+7y+72=0
then the number of principal values of 9 is
(A)2 (B)4 (C*)5 (D)6
[Hint: 6=n7+(-1)". < or n7 ] [1IT 86,5
1 2 0 2 -1 5
|6 -3 3 _12 -1 6
Q.79 44/ LEL A+2B = 5 3] and 2A-B= 01 2
then Tr (A) — Tr (B) has the value equal to
(A)O B)1 (C*2 (D) none
[Hint: t(A)+2t(B)=-1 (fromthe given matrix)
and  2t(A)=t(B)=3 (from the given matrix)
Let t(A)=x and t(B)=y
x+2y==1
2x—y=3
solving x=1'and y=-1
Hence t(A) —t(B)=x-y=2 ]

Q.804y, If tan @, tan B, tany are the roots of the equation, x}—(a+Dx2+(b—-a)x=b=0,(b=a=1)
Where o+ [ + 7y lies between Q &  then o ++ v is equal to

(A*) /4 (B) w/2 (C) 3m/4 (D) None
ot Uset 5,75, “@+hH-b 1+a-b
[Hint: Use tan (ot + B+y) = 1-S, = 1-(b-a) = 1+a—b
a’+b?
c c
C
b2 +¢? .
Q.815,4, For anon - zero, real a, b and ¢ a a = ot abc, then the values of ol is
a
2, .2
b b c“+a
b
(A)-4 (B)0 ©)2 (D*) 4
a’+b? c? c?
2 2,2 2
. — a b“+c¢c a
[Hint: zp
abc 2 b2 o2 +a2

use R, >R, - (R, +R;)
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| 0 -2b> —2a°
T a? bZ+c? a’
abc
b2 b2 c? +a’
R, >R, + 1/2Rl and R3 - R3 +1/2 R,

0 -2b> -2a’

% a’ c? 0

abe b2 0 c?

— (22 (@2 D) -2a2 (-2 ?) ] = > —4abe |
abc abc

Q.82 GivenA = B ;} 1= [(1) (1)} . If A— Al is a singular matrix then

(A)Ae o B¥)A2-31-4=0 (CO)AX+3A+4=0 (D)A-3AL-6=0
[Hint: A-AI

1 3 A0 1-A 3
=12 2710 AT 2 2-A
since A -l is singular = det. (A—AI) =0;

1_2}” zf;b‘ =(1-02-1M-6=A-31-4

now

hence A2-3A-4=0]

. 95/quposite signs are
(A) (-1,2) U (3, %) (B¥) (==, -1 U (2, 3)
(O R/I(=152) D)R/(2,3)

x=1, y=1 then:
(A*) a=1;b=-1 B) a=-1,b=1
(C) a=0, b=0 (D) none
[Hint: put x=1 & y=1 andsolve for a&b.InB & C system has infinite solutions]

1 sin O 1

Q.85,,, . Let A= {_ s_1r11 0 _ siln 0 Sirll 9} , where 0 <0 < 2, then
(A) Det (A) =0 (B)DetAe (0,00)  (C*)Det (A) € [2,4] (D) Det Ae [2, o)

1 sin © 1
—sin© 1 sin
-1 —sin©O 1
sinBl<1 = —1<sin@<1 = 0<sin?0<1
= 1<1+4sin?0<2 = 2<2(1 +sin?0) <4

= |Ale [2,4] ]

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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Q.83 The values of 'a' for which the quadratic-equation (a? — a=2)x? + 2ax + a> —27 =0 has roots of

Q.84 5,4 If the system of equations, a>x—ay=1-a & bx+(3—-2b)y=3+a possess a unique solution
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Q.86 Three roots of the equation, x*—px>+qx®>—rx+s=0 are tanA, tanB & tanC where A, B, C are
the angles of a triangle . The fourth root of the biquadratic is :

% p—rt P ptr ptr
(A% I-q+s (B) 1+q-s (C)l—q+s (D)l+q—s
[Hint: Let the fourthrootbe tan D
Now tan (S A) = Y tanA — X tanA tanB tanC tanD = _P~T 1
1—X tanA tanB + I tan A 1-q+s
Q.8759,4e Number of value of 'a’ for which the system of equations,
a?x+(2-a)y=4+a’
ax+(2a—1)y=a’—2 possess no solution is
(AO B)1 (C*2 (D) infinite
2 _ 2
(Hing: &= 273 ,4+a [Ans. {—1,1}]

a 2a-1 a‘ -2

01 2 1/2 -1/2 1/2
Q.88 fA={1 2 3|, Al=| -4 3 ¢ |, then

3 a 1 5/2 =3/2 1/2
(A*)a=1c=-1 (B)a=2,c=—l (Ca=-1,¢c=1 (D)a=l,c=l
2 2 %
[Sol. AA=1 = R,C, =0
1 3
§+20+§=O
2c=-2 = c==1
also R;C,=0
3 3
—5+3a—§=0

3a=3 = a=1
hencea=1; c=-1 ]

Q.89 e Number of real values of x satisfying the equation

Vx2—6x+9 +x26x+6 =1 i
(A*)0 B)1 ©)2 (D) more than 2
(x2-6x+9)—(x2—6x+6)=3

g

\/x2—6x+9 - \/x2—6x+6 =3

adding \/x2_—6x+9 =2

x2-6x+9=4

x2-6x+5=0

x=-5x-1)=0 = x=1or35
but none satisfies. ]
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Q.90,(,4o Number of triplets of a,b & ¢ for which the system of equations,
ax—by=2a-b and (c+1)x+cy=10—a+3b
has infinitely many solutions and x =1, y=3 is one of the solutions, is :

which also satisfies (3) = (a,b)=(-1,1) = B ]

=
8_ (A) exactly one (B*) exactly two
% (C) exactly three (D) infinitely many
% [Hint: put x=1 & y=3 in 1%'equation = a=-2b & from 2" equation
9+5b _
U>), c= ; Now use a :—E:& ; from firsttwo b=0 or c=1; 8
a0 4 c+1 c 10 —a +3b >
@ if b=0 = a=0 & c=9/4; ifc=1;b=-1;a=2] a
© .
=S Q91 100/ge If the roots of the equation x> — px> —r =0 are tan o, tan [ and tan Y then the value of pas
: sec’aL - sec?P - sec?y is Q
% A p>+r2+2rp+1 B p?+r2-2rp+1 (C)p>—r>—2rp+1 (D) None g
@
o3 [Sol. Ztanoc=p ; Ztanoc-tanﬁ =0 ; Htanoc:r 3
o
= now  sec’o - sec’P - sec’y =(1 + tan’a) (1 +tan*p) (1 + tan?y) o
8_ =1+ Y tan’ + Y tan”a-tan” B +tan’ct - tan’p- tan’y E
N ~
8 now Ztanzoc = (Z:talnoc)2 -2 Ztanoc-tanﬁ =p? 2
) o
(c—g Ztanzoc'tanzl.’) =(Ztana-tanB)Z—Ztanoc-tanB-tany(ZtanOL) §
> =0-2rp e
o 2 ) qc)
— Htan o=r 6—?
% I_Iseczoc=1+p2—2rp+r2=1+(p—r)2 ] =
Q
g 8
Q9 14+ x2b 2\ 2 =
o xT—y =z 2(xy+z) 2(zx—-y) =
8 Q.92,y/4 Lt A= 2(Xy—12z) 1+y2 —z? <x? 2(yz+Xx) then det. A is equal to <
= 2(zx+Yy) 2(yz—x) 1+22 —x*—y? o
g (A) (1 +xy+yz +zx)? B*) (1 +x>+y*+22)> %
- (O) (xy +yz +zx)3 D) (1 +x>+y3+2%)?2 2>
% [Hint: multiply R, byz and R,byy anduse R, - R, -R, +R, N
o Objective approach : put z=y = 0 then choicesare A=1;B=(1+x?3;C=0;D=(1 +x%?and ¢
% determinant comes out to be (1 +x2)° = (B)] =
(] <
>
D>" Q.93 If the equation a (x - 12+ b(x2 - 3x + 2) + x —a®> = 0 is satisfied for all x € R then the number of %
'g ordered pairs of (a, b) can be 2
& (A)O (B*)1 )2 (D) infinite g
- [Sol. equationis anidentity = coefficient of x> = 0 = coefficient of x = constant term s
© a+b=0 (1) 2
2 —2a-3b+1=0 .2 S
= and a+2b-a’=0 .(3) .
8 from (1) and (2) a=-—landb=1 E}
L
L
o
(W
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Q.94,, 4 The following system of equations 3x—7y+5z=3;3x+y+5z=7and 2x + 3y + 5z =5 are

[Hint:

—
7¢]
@)
I

(B*) consistent with unique non trivial solution
(D) inconsistent with no solution

(A) consistent with trivial solution
(O) consistent with infinite solution
D # 0 = consistency]

r=1

will be
(A) symmetric (B*) skew symmetric
(C) neither symmetric nor skew symmetric (D) datais adequate

B=A + 3A§ +.. 2n- 1)(A2n—1)2n_1

BT=—[A, +3A] +....2n—-1)(A,, "]

=— B so skew symmetric ]

Q.96104/qe If f(x) =x%+ 6x+c, where 'c'is an integer, then f (0) +f (-1) is

—
w2
o
—_—

Q.97,7,4e. The number of real values of x satisfying

[Hint :

(A) an even integer (B) an odd integer always divisible by 3

(C) an odd integer not divisible by 3 (D*) an odd integer may or not be divisible by 3
fO)+f(-1)=c+c-5=2c-5

Now 2c is always evenso 2¢ — 5 is odd. may or not be divisible by 3]

X 3x+2 2x-1
2x —1 4x 3x+1
Tx=2 17x+6 12x-1

(A)3 (B)0 (C*) more than 3 (D)1

X 3x+2 2x-1
2x -1 4x 3x41
0 0 0

=01s

UseR; - R;-(2R, +3R,) "we get which is equal to zero for all x, |

A—-1 A A+l
. | G -1 3 .
Q.98.,,.. Number of real values of A for which the matrix A= { Ai3 -2 A+ 7] has no inverse

[Hint:

Q.99 qe Number of quadratic equations with real roots which remain unchanged even after squaring their
roots, 1S :
(A) 1 B) 2 (C* 3 (D) 4

[ Hint op = o?p? (1)
and o?+B’=a+f n(2)

A0 B)1 ©)2 (D*) infinite

2r—1

|Al=0forall A€ R = Aissingular. Hence inverse can not be found for any value of AL € R = (D)

1
UseR2—>R2—§(R3—R1) ]

Hence af(1-af)=0 = aa=0orf=0oraf=1
if =0 then from (2) B =0 or B =1 = roots are (0,0) or (0,1)
iff=0thena=0o0rB=1

_ 1 , 1 1 17 1
iff=—then Q" +— =0+— = |0+—| —-2=0+—
o o o o o

hence t?—t—-2=0 = (t-2) (t+1) =0 = t=2o0rt=-1
ift=2 = o =1&PB=1,ift =—1 roots are imaginary (wor &) |
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1 1 x+y)
£ . 2 T
o) z
3 _(y+2) 1 1
Q.100,4,, IfD = x? S X then, the incorrect statement is
€ _Yy+z) x+2y+z  y(x+y)
x’z XZ xz’
(A) Dis independent of x (B) Disindependent of y
(C) Disindependent of z (D*)Dis dependent onx, y, z

[Hint: Multiply ¢, by x; ¢, by y and ¢, by z and divide the determinant by xyz.
Usec, — ¢, +¢,+c¢; = values of determinant is zero.]

Q.101,,,. If every element of a square non singular matrix Ais multiplied by k and the new matrix is denoted
by B then | A-'l and | B-!| are related as

1
(A)TAI=kIBl  (B)IAl= Il Bl (CHIA=k"IBl (D)IAI=k™"IB

where n is order of matrices.

[Hint:  verify by taking. a square matrix A= [2 ld)J or [(1) (1)}]

: 1
Q.102109/qe If the’quadrati¢ polynomial, y = (cot o) x> + 2 (w/sm oc) X + > tan &, o €0, 27], cantake

negative values for all x € R, thenthe value of & must in the interval :

(an). e (3Fn) ®) ae (3F.a)u (HE 21)
11 5
(@ ae | L 2n) (D) (o,%)u[%‘,n)
[Sol. b2-4ac<0 anda<0
hence cota<0 i.e. ae€ 2% and 4™ quadrant
and 4sino—2tanocota<0
1 5m/6 /6
2sina<l = sin0c<5 |
[
. o € 2" and 4" quadrant
Sn
hence ae | > T ]
6
mx mx —p mx +p
Q.10354c Iff’ (x)= n n+p n—p then y = f(X) represents
mx+2n mx+2n+p mx+2n-p
(A*) a straight line parallel to x- axis (B) astraight line parallel to y- axis
(C) parabola (D) a straight line with negative slope

[Hint: R; — R, -2R, hence 2 identical rows = f "(x)=0 = f(x)=constant ]
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1 -1 1 4 2 2
Q.104¢,,,, Let A= {2 1 _3} and 10B = {_5 0 0‘} . If B is the inverse of matrix A, then o is

1 1 1 1 -2 3
(A)-2 B)-1 ©?2 (D*)5
[Sol. B=A"! = AB=1
2 2 1] 2 2 1]
5 10 5 5 10 541 =1 1 1 0 0
1 o 1 %ll2 1 =3/_10 10
=l-= 0 =| - 0 = -
B=173 10 I S o1 1 1|70 o1
1 45 2
|1 -2 3] |10 10
hence product of 2" and 1! column
! 0 2 0
2710
10
a=—=5 = D) ]
2
Q.105, 5 lge If the equation sin*x — (k +2) sin?x — (k+ 3) =0 has a solution then k must lie.in the interval :
(A) =4, -2) (B) [-3,2) (© (-4,-3) (D*) [-3,-2]

d 2
[Sol. sinzxz(k+2)i\/(k"2'2) +4(k +3)

_ (k+2) £k’ +8k+16

2

(k+2) £(k+4)

- 2
sin”x=k+3 or —1 (rejected)
0<k+3<1l = -3<k<-2 ]

x-1 x=-1? x°
x—-1 x>  (x+1)?

Q.106 IfD(x) =
51/det X (x+D)? (x+1)3

then the coefficient of x in D(X) is

(A*)5 B)-2 ©)6 D)0
[Hint: Coefficient of x in D(x) =D’ (0) ]

Q.107“5/qe If b> a, then the equation (x—a) (x—b)+1=0, has:

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

(A*) bothrootsin (a, b) (B) bothrootsin (— o, a)
(C) bothrootsin (b, o) (D) onerootin (—o0, a) & otherin (b, «)
[Hint: consider f(x)=(x—a)(x—b) +1
f(a) =f(b) =1
= bothrootsin (a, b) .\ /i ]
b

| a
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Q.108;,. The set of equations
AX—y+(cosB)z=0
3Xx+y+2z =0
(cosO)x+y+2z=0
0 <0 <27, has non- trivial solution(s)
(A*) for no value of A and 6 (B) for all values of A and ©
(C) for all values of A and only two values of 0
(D) for only one value of A and all values of 6
[Hint: D=cos®—cos?0+6 =0 since D 0 = only trivial solution is possible = (A) ]

Q.109, .. Matrix A satisfies A2 = 2A— I where L is the identity matrix then for n > 2, A" is equal to (n € N)
(A)nA-1 B)2"-A-(m-DI (C¥HnA-(m-1DI  (D)2"~'A-1

[Sol. A?=2A-1 = A3=2A%-1A
=2QA-1)-A (A’=2A-])

A3 =3A-21

A*=3A2-2A
=32A-D-2A (A’=2A-])

A*=4A =3I

A’ =5A-41

An=nA—(n—l)I ]

TekoClasses.com & www.MathsBySuhag.com

6x+2a+3b+c _ 2x+6a+b+3c .

. Q.llOUé/qe The value of x satisfying the equation . V. @ B3 Is:
(A*) x=abl/c (B) 2ab/e (C) ab/3c (D) ab/2c
. [Hint; put 6x+2a=A; 3b+c=B ;2x+6a=C ; b+3c=D =
A+B C+D . . . .
A_B-O-D " Now add unity on'both sides ; subtract unity from both sides and
divide to-get A/B=C/D = x=abl/c]
a’+1 ab ac
2
Q.1114,,,.,Ifa, b, c are real then the value of determinant ab b"+1  be =1 if
2
ac bc ¢ +1

(A)a+b+c=0 B)a+b+c=1 ©Ca+b+c=-1 (D*)a=b=c=0
[Hint: Multiply R, by a, R, by b & R, by ¢ & divide the determinant by abc. Now take a, b & ¢ common from

¢, ¢y & ¢y Nowuse C, — C, + C, + C; to get ]
1 1 1
2 2 2
@2+b2+c2+1) b® b"+1 b =1.Nowusec, »>¢c,—c,&c, —>c,—¢C,
2 2 2
C C c +1

weget 1+a+b>+c?=1 = a=b=c=0 = (D) ]
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Q.112,,.. Read the following mathematical statements carefully:

L There can exist two triangles such that the sides of one triangle are all less than 1 cm while the
sides of the other triangle are all bigger than 10 metres, but the area of the first triangle is larger
than the area of second triangle.

II. If x,y, z are all different real numbers, then

1 1 1 ( 11 jz
5+ 5+ 5 = + + .
x-y)” (y=2)" (z-x) X=y Y-z z-X
L. log,x-log,x - logsx =(log;x - log,x) + (log,x - logsx) + (logsx - log,x) is true for exactly for one
real value of x.
IV. A matrix has 12 elements. Number of possible orders it can have is six.
Now indicate the correct alternatively.
(A*) exactly one statement is INCORRECT.
(B) exactly two statements are INCORRECT.
(C) exactly three statements are INCORRECT.
(D) All the four statements are INCORRECT.

[Explanation :
L Consider 2A, =bh, v
2A, =b,h, o
bih;> b,h, 10, om
> B % i
first A is each with 1 cm, 2A,| = - ol 10m0) @0m0) X
27 triangle
20x107 %1071
24, = 100 = A >A, ]
2
. RHS= — ! ) 2 2 e
o = + + + + +
x=y)® \(y-2)2 (z-x)* X-y)y=2z) " (y-z)z-x) (x-y)z—X)
1 1 1 Az—x+x—y+y—17]

5 o et ov@-n  CHHS = Trel

I11. x =1 and 60 are two solutions.
IV. Possible orders
(I1x12);(12x1);2%x6);(6%x2);3x4);(4x%x3)]

Q.113, ¢ lge The quadratic equation ax? +bx + ¢ =0 has imaginary roots if :
(A) a<—-1, 0<c<1,b>0 (B) a<-1, —-1<c<0, O<bx«1
(C) a<-1,c<0,b>1 (D*) none

Q.1144,,., The system of equations (sin@)x +2z =0, (cos0)x + (sinB)y =0, (cosO)y + 2z =a has
(A) no unique solution
(B*) aunique solution which is a function of a and 0
(C) a unique solution which is independent of a and 6
(D) a unique solution which is independent of 6 only

sin O 0 2
- _|cos® sin® O
[Hint: D= 0 cos® 2

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

sind (2 sin®) + 2cos20 =2 ]
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123 0
Q.115,,,  LetA= {2 0 5] andb = {‘ﬂ.Whichofthe following is true?

0 2 1 1
(A*) Ax =b has a unique solution. (B) Ax =b has exactly three solutions.
(C) Ax =b has infinitely many solutions. (D) Ax =b s inconsistent.
[Hint: 1AlI=1(0-10)-2(2-06)
=-10+8=-2 = [AT#0 = unique solution]

Q.1164;,,., The number of positive integral solutions of the equation

x> +1 x2y x’z

xy2 y3+1 yzz =1l1is

xz* yzt 72’ +1
(A)O B*)3 (&)X (D) 12
[Hint: Multiply R, by x; R, by y and R, by z and divide the determinant by xyz
1 x*+x x3y X’z
_— 3 4 3| _
Xyz Xy y ty z | =11
xz* yz3 zt+z
vz x> x° x>
= Xz y3 y3 +1 y3 =11
Y23 z’ zP+1

use R1—> R1 + R2 + R3

1 1 1
D=(C+y +23+ DY Y+l ¥y =11
z z’ 22+1
hence x3+y?+z'=10 (as the det. has the value 1)
2,1,1),(1,2, Dy(1,1,2) = (B)]

(@)

A17 56 . The number of non-zero solutions of the equation, x>—5x —(sgnx)6=0 is:
(A*) 1 B) 2 ) 3 (D) 4
Ifx=0wehave x2—5x=0= x=0o0r5 = no solution

ifx>0wehave x2—5x—-6=0= (x—6) (x+ 1) = x =6 1is the solution
ifx<Owehave x2-5x+6=0= (x—3) (x—2)=0= no solution ]

E

Q.118,,.... IfA, B and C are n X n matrices and det(A) = 2, det(B) = 3 and det(C) = 5, then the value of the
det(A’BC) is equal to
NG e 12 o 18 b 2
(A) 3 (B%) (©) (D) <

[Hint: 1AI=2; IBI=3;1Cl=5

IAFIBI 43 12

cl "~ 5 ~ 5 Ans |

det(A’BC1) = A2BC-!I =
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1+x)? (1-x)° —@+x>)| [|1+x)? 2x+1 x+1

Q.119,,,. The equation | 2x+1  3x 1-5x | + [1-x)*  3x  2x |=0
X+1 2x 2-3x 1-2x  3x-2 2x-3
(A) has no real solution (B) has 4 real solutions

(C) has two real and two non-real solutions  (D*) has infinite number of solutions , real or non-real
15t two columns of 1% determinant are same as 1% two rows of 2"d, Hence transpose the 2", Add the &
two determinants and use C, > C,+C; = D=0 ]

g

page

Q.120,5, " The quadratic equation with real co-efficients one of whose complex roots has the real part 12 and
modulus 13 is:
(A) x2-12x+13=0 (B) x2-24x+13=0
(C*) x2=24x+169=0 (D) x2-24x-169=0
: Lettherootsbe 12 + o ; other rootsis 12 — ou
now zz =lz1?
144 + a> =169 = a==%5
Hence roots are 12 + 5§ ]

a a+b a+2b
Q.121,,4., The value of the determinant |a+2b a at+b | is

a+b a+2b a

(A)9a%(a +b) (B*)9b% (a+b) (C)3b%(a+b) (D) 7a2 (a+b)
[Hint: Use R, »>R,-R, and Ry= R; R, and expand ]

www.TekoClasses.com & www.MathsBySuhag.com
g

- Q.122,, .. Let three matrices A = [Z ﬂ ; B= B ﬂ and C = [_32 _34} then

ABC A(BC)? A(BC)?
LA+ T 4 +1, g + . +oo =

(A*)6 B)9 ©) 12 (D) none

3 4)[3 -4 10
BC=[2 3“—2 3}3 BC=[0 1}=1

A A
t(A)+t, (EJ +t, (?J + o,

1 1
=LA+ S LA+ T LA

—
w2
Q
=

t,(A)
= 1_(12) =24(A)=22+1)=6 Ans. ]
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Q.123,,4. The number of positive integral solutions

I-A 2 1
-3 A =2 (=0 is
2 =2 1+A
(A)O (B)2 O3 (D*) 1
[Hnt: A=0, -3,3 = no. of positive solutionis 1 which is x=3] i
Q.124,,  Pis an orthogonal matrix and A is a periodic matrix with period 4 and Q = PAPT then X = g
PTQ?%05P will be equal to
(A%)A (B)A? C)A3 (D) A* -
[Sol. X =PT[(PAPT)(PAPY)......... (PAPT)] P 3
= A2005 — A2004. A=A Ans. ©
Note :Ifk is the period of A = A"™*! =Afornel | §
o)
Q.125, 55/, The equations x3+5x2+px+q=0 and x3 +7x? + px + =0 have two roots in common. If the 2
third root of each equation is represented by x; and x, respectively, then the ordered pair (x, X,) 1S 55
(A*) (=5,-T7) B)d,-1) © L1 D) 5,7)
[Hint: The common roots must be roots of the equation 2x>+(r—q) =0
= sum is zero...Hence third root of first is =5 and third root of 2™ is —7 ]
a=x b b
Q.126¢;,4., If x=a + 2bsatisfies the cubic (a,beR) f(x)=| b * a—x b |=0, thenits other two roots
b b a-x
are
(A) real and different (B*) real and coincident
(C) imaginary (D) such that one is real and other imaginary

[Hint : Other roots are each equal to (a=b) =(B) ]

1 -1 1 1
Q.127 ;.. A is a2 X 2 matrix such that A [_ J = [ 2 } and A? [_ J = [O} . The sum of the elements of A,
is
(A)-1 B)0 2 (D*)5

[Sol. A [_1 J = [_ﬂ 1)
and  A? [_1 J = [(1)} (2

Let Abe givenby A= [3 g}

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 777

The first equation gives
a-b=-1 ..3) and c-d=2 we(4)
: 5 1 1 -1 1
For second equation, A*| _; | = Al A R A 21 1=10]
This gives —a+2b=1 ..(5 and-c+2d=0 ....(6)

3)+(5) = b=0 and a=-1
4)+(6) = d=2 and c=4
sothesum a+b+c+d=5 Ans. ]
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Q.128, /4. Three digit numbers x17, 3y6 and 12z where x, y, z are integers from 0 to 9, are divisible by a fixed

x 3 1
constant k. Then the determinant | 7 6 z | must be divisible by
1y 2
(A*)k (B)k? oK (D) None

Q.1294y/,.. In @ square matrix A of order 3, a,;'s are the sum of the roots of the equation x2—(a+b)x+ab=0;
a; ;, 'sare the product of the roots, a, ; _,'s areall unity and the rest of the elements are all zero. The
value of the det. (A)isequalto

(A)O (B) (a+Db)3 (C)a’-b’ (D*) (a®> +b%)(a+b)
[Sol. Given a,=a,,=a;;=a+b
2, = 2y; =ab
a+b ab 0
Det(A)=| 1 a+b ab |=(a2+b?(a+b)]
0 1 a+b
28 25 38
Q.13045/4, Let N=|42 38 65/, then the number of ways is which N can be resolved as a product of two
56 47 83

divisors which are relatively prime is
(A) 4 (B*)8 9 (D) 16

[Hint: N=770=2x%x5x7x 11
Hence no. of ways =2""}=23=8 ]
1 1 1
Q131444 If A, B, C are the angles of a triangle and | 1+sin A 1+sinB I+sinC | =0,
sinA +sin>A sinB+sin° B sinC+sin’ C
then the triangle is
(A) a equilateral (B*) anisosceles
(C) aright angled triangle (D) any triangle
X 1 x? —16x In(1+sin x)
— Lim — - ch—Tim~—— " . _ Tim —— >
Q132 Let a= A0 7 —=~7 ~ b= %i)l‘g Iyl €7 ];1_%1 " and
(x+1? [a b}
= Lim i i
d om 3(sin(x TD-(x +1)) , then the matrix c dlis
(A) Idempotent (B) Involutary (C) Non singular (D*) Nilpotent
[Sol. a=+2 ;b=—4;c=1;d=-2

2 —4
e A=} 73]

2 —41|12 -4 0 0 .
now 1 =21l1 =21=l0 o =null matrix

hence Aisnilpotent = (D)

)
note that any matrix of the form ﬁ _aa } isanilpotent ]
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Q.133,,.If the system of linear equations

x+2ay+az=0

X+ 3by+bz=0

X+4cy+cz=0
has a non-zero solution, then a, b, ¢
(A) arein G..P. (B*)arein H.P.
(C) satisfya+2b+3c=0 (D) arein A.P.

e 32

Q.134,,., Give the correct order of initials T or F for following statements. Use T if statement is true and F if g

Select the correct alternatives : (More than one are correct)

it is false.

Statement-1 : If the graphs of two linear equations in two variables are neither parallel nor identical,
then there is a unique solution to the system.

Statement-2 : If the system of equations ax + by = 0, cx + dy = 0 has a non-zero solution, then it has
infinitely many solutions.

Statement-3 : The systemx+y+z=1,x=Yy, y=1+ zis inconsistent.

Statement-4 : If two of the equations in a system of three linear equations are inconsistent, then the

whole system is inconsistent.
(A)FFTT (B*) TTFT (C) TTFF (D) TTTF

(o3}

Q.1354,, . D is @ 3 X3 diagonalmatrix. Which of the following statements is not true?

—
W
o
=7

Q.1364, 4. The set of equations x —y +3z2=2,2x —~y+z=4,x -2y + 0z = 3 has

(A)D’=D (B*) AD = DA for every matrix A of order 3 x.3
(C*) D~Lifexists is‘a scalar matrix (D) none of these

d "0 0
LetD=| 0 d, O |/ClearlyD’=D = A'is correct

0 0 d,

00 da, d,a, dag;
d, 0 — dja,, d,a,, d,a,
d

3 da; d,a;, djay
d 0 0 a;; adp  ag dja;; dja, djag;
and, DA= 0 d, 0]|ay, ay ay|_|day dyay dyay
0 0 d,]||a; ay as; dja;; dja;  djas

This shows that in general AD # DA

d" 0 0
-1
Ifd,d,d, #0, then D= 0 4d, 0 = (C)iscorrect |
0 0 d,

(A) unique soluton only for =0 (B*) unique solution for o = 8
(C) infinite number of solutions for .= 8 (D*) no solution for ou.= 8

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

[Hnt: D=a-8 = (B); Ifaa=8,D=D,=D,=D,]
Q.137501/qe cos o is aroot of the equation 25x% +5x — 12 =0, —1 <x <0, then the value of sin20is :

(A*) 24/25 B) —12/25 (C*) —=24/25 (D) 20725
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Q1384 /e SUPPOSE Ay, A, ... real numbers, witha, #0.Ifa , a,, a,, .......... are in A.P. then

(A¥)A= |2 3 86 |igsingular

as a4 a4
(B*) the system of equations a;x + a,y + a,2 =0, a,x + a5y + a,2 =0, a,x + azy + a,z = 0 has infinite
number of solutions
a, 1ia,
(C*B= i a is non singular ; where i= /—1
2 1

(D) none of these
a, a, 4a; a, a, a;

[Sol. Let WehavelAl= |2+ 35 | =[3d 3d 3d_g
a; a, a, d d d
[UsingR;, > R;-R,,and R, - R, -R, ]
= Ais singular
The given system of homogeneous equations has infinite number of solutions.
Also Bl =a,% +a,%# 0. Thus B is non- singular]

a’ a’- (b—c)2 bc
Q.1394 44 The determinant [b> b — (c—a)” . ca| is divisible by :

J? 02—(21—b)2 ab

(A*) a+b+c (B) (a+Db)(b+c) (c+a)
(C*) aZ+b%+c? (D*) (a=b)(b—c) (c—a)
[ Hint : Use C, » C,—C, —2 Csthen C;.—C, +C,take a’ + b2 + c* common from first column]
Y
Q.1404, e The graph of the quadratic polynomial ;
y = ax?+bx +¢isas shown in the figure . Then : \ /
(A*) b?—4ac>0 (B*) b<0 %
(C*) a>0 (D*) ¢<0 ’\/
Q.1414y,/,.. [If Aand B are 3 x 3 matrices and | Al# 0, then which of the following are true?
(A®)IABI=0 = IBI=0 B)IABI=0 = B=0
CHIA T =1AT D)IA+AI=21Al
[Sol. ForlABI=0 = |Al-IBI=0 = |AI=0,1BI=0
1
AA =] = |Al- Al =1T1=1 = |A! I=m =|AI"1]

Q.142,,,4.. The value of 6 lying between —% & g and 0 <A< g and satisfying the equation

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.

page 33

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.



FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

l+sin” A cos’ A 2sin 40
sinA  l14+cos>’A  2sin46 | =0 are :
sin> A cos’A  1+2sin40

o T 3n
* = = —— * = — =
(A)A_4,9_ g B*) A 2 0
T T T 3n
* —— - _= * - = ad
(C)A_S’e_s (D*) A 6’9 2

E:

: Use R; - R, —R, & R, - R, —R; and expand to get
D=2(1+sin40)=0 ]

— 0= nTn —(—1)n% —b independent of A =P A,B,C,D]

Q.143,5 ae If the quadratic equations, x> +abx +c¢=0 and x>+ acx +b=0 have acommon root then the
equation containing their other roots is/are :
(A) x2+a(b+c)x—a%bc=0 B*) x2—a(b+c)x+a*bc=0
(C) a(b+c)x2—(b+c)x+abc=0 (D*) a(b+c)x?+(b+c)x—abc=0

Q.144,,,,  TfAB =Aand BA=B, then
(A*) A’B = A? (B*) B2A = B2 (C*) ABA=A (D*) BAB=B
[Sol. We have A’B = A(AB) = AA = A%, B’A=B(BA) = BB =B?,
ABA=A(BA)=AB = A, and BAB = B(AB) = BA=B]

X a b
Q.145, 5,4 The solution(s) of the equation-ja x a| =0 is/are :
b b x
(A¥*) x=—(a+Db) (B*) x=a (C*) x=b (D)-b
[Hint: Usec, —>¢,—c, & thenR, — R, +R, to get
0 a+x b+a
—(x=a)  x a =0. Now open by ¢, & factorize]
0 b X

Q.1464, ge The value(s) of 'p' for which the equation ax>—px+ab=0 and x> —ax—bx+ab=0 may
have a commonroot, given a, b are non zero real numbers, is
(A)a+b? (B*)a’+b (C*a(l +b) (D) b(1 +a)
x2—(a+b)x+ab =0 or (x—a) (x=b)=0
= Xx=aorb
if x = a isthe root of other equation, a*—ap+ab=0 = p=a(a+b)
if x = b is the root of the other equation, then ab>—pb+ab =0
p=a(l+b) ]

—
w2
o
=

Q.147 550 If D and D, are two 3 x 3 diagonal matrices when none of the diagonal element is zero, then
(A*) D, D, is a diagonal matrix (B*)D,D,=D,D,
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(C*) D,?+D,? is a diagonal matrix (D) none of these
& x;, 0 O x, 0 O
)
O [Sol. LetD, = 0y, 0 and D, = 0 vy, 0 ,when x,,y,,2,,%X,,¥,,2, #0
0 0 gz 0 0 =z,
then D D, =D,D, ]
1 a a’
Q.148, ;4 If |1 x x*| =0, then :
b?> ab a’
1 a
(A*) x=a (B) x=Db (C)x=; (D*) x=
[Hnt: R, —>R,-R, &R; = R; —R, gives
1 a a’
(x—a)(-1) 0 I x+a openby ¢, & get the value of x=a/b, x =a ]
b+1 a 0

Q.14955/, Let A?*be the discriminant and o, B be the roots of the‘equation ax> + bx+c =0 . Then
2ao +A and 2aP — A can be the roots of the equation :

(A¥) x2+2bx+b%2=0 (B) x2=2bx +b%2=0
(C*) x% + 2bx - 3b? 4+ 16ac =0 (D) x2—2bx—3b*+ 16ac=0
. —b+JA? -b+A -b-A
Hint: , P=— = dB =
[ o, B ” = o 5y AN B Ja
= 2a0—A=-b and 2afp+A=-b . ... (D)
or 2a0+A=-b and 2af-A=-b .... (2)
From (1) 2a00 + A=2A=b and 2af-A=-2A-Db
sum = —2byProduct = b2 — 4A2 = b%?—4(b?—4ac) = 16ac—3b* ... (3)
From (2) sum=—2b ; Product =b% .......... 4)

Hence QE is x2 4+ 2bx + b2 =0
or x2 + 2bx + 16ac — 3b%=0 = Aand C]

Q.1504,¢/4. Which of the following determinant(s) vanish(es)?

1 bc be(b+o) 1 ab %Jr%
(A%) 1 ca ca(c+a) (B*) |1 be %+%
1 ab ab(a+b) 1 ca %+%
0 a-b a-c log,xyz log,y log,z
C* |b-a 0 b-c (D*) |log,xyz 1  log,z
c—a c—b O log,xyz log,y 1
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a b
Q.1514 ) FA= L d} (where bc # 0) satisfies the equations x? + k = 0, then
(A*)a+d=0 (B)k=-lAl (CHk=IAl (D) none of these
, |2 bl[a b a’+bc ab+db
[Sol.  We have A”= c d||c d| " |ac+cd bc+d? =0
As A satisfies, x> +k=0,A2+kI=0
a’+bc+k (a+d)b
= (a+d)c  be+d>+k|”
= a24+bc+k=0=bc+d?’+k=0 and (a+db=(a+d)c=0
Asbc#0,b#0,c#0=>a+d=0=a=-d
Also, k=—(a? +bc)=—(d®>+bc)=—((-ad) +bc )= Al ]
Q. 152515/qe The graph of a quadratic polynomial y = ax> + bx + ¢ (a, b, ¢ € R, y
a#0) is as shown. Then the incorrect statement(s) is/are
0 X
(A*)c>0 B)b<0
(C*) product of the roots is negative (D*) sum of the roots is positive /—\ \

Q.1535,(4e The value of 6 lying between 6 =0'& 0 =1/2 & satisfying the equation :

1+sin’® c0s’0  4sin40
sin’0  1+cos’0  4sin40

. a A i =( are:
sin“0 cos“0  144sin40

L 5w oy Im i3
(&%) 24 (B) 24 () 24 (D) 24

p+sinx q+sinx p-—r+sinx )
Q.1544,5,4e If P.q.T, s areinA.P.and f(x)=|q +sinx r+sinx —l+sinx | such that I f(x)dx=-4
r+sinx s+sinx s—q+sinx ’

then the common difference of the A.P. canbe :
(A*) —1 (B) % (C*) 1 (D) none

[Start:p=a ; q=a+d; r=a+2d; s=a+3d = f(x)=-2d?
Alsouse Ry - R, -R, and R, > R, - R, ]

a
Q.1555,,. If one root of the quadratic equation px>+qx+1=0 (p#0) is asurd Ja+dach

where p, q, 1 ; a, bare all rationals then the other root is

(B)H,/a(;;—b) a++Ja(a—b) (D)x/_—\/a—b

A*L Ccx) N
( )ﬁ—/_a—b (G b N
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Ja___Aabfa-+a-b) a-Ja@-b)

[Hint: o= \/5+ A b = a—(a—b) = b
a+,/a(a—b
Conjugate of o is + = (O ]
1 2 2
Q.156,,,. LetA=|2 1 2] thenthe correct statement is
2 2 1
*) A2 *) A-1 l
(A*)A*-4A-351,=0 (B¥)A! = 5(A—4I3)
(C) A3 isnot invertible (D*) A2is invertible
1 2 2|1 2 2 9 8 8
Sol A= |2 1 2[|2 1 2[_[8 9 8
2 2 1((12 2 1 8 8 9

We have A% — 4A — 51,

9 8 8] > [1 2 2 100
_|8 9.8 421 2|_sl0o 1 0]_,
88 9| |2 2 1 00 1

= 5L=A2—4A=A(A-4L)

1 1
= I3=A[§(A—413)} :>A—1=g(A—413)

Note that |Al = 5. Since |A3] = |AIP = 53 # 0, A3 isinvertible
Similarly, A? is invertible]

Q.157 Which of the following statements are False?
(A)If 0<p<T then the quadratic equation, (cosp — 1) x>+ cospx + sinp =0 has real roots.
(B*)If 2a+b+c=0 (c#0) then the quadratic equation, ax>+ bx +c =0 has no root in (0, 2).
(C*) The sum of the roots of the equation cos?x = 1 which lie in the interval [0, 314] is 50507.

m

x" .y 1

(D*) If x & y are positive real numbers & m, n are any positive integers then, > —

(1 + in) (1 + yzm) 4

B) note that f(0) & f(2) have opposing signs under the given condition
© correct answer is 4950 7t |

g
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