Determinants Exercise 1:
Single Option Correct Type Questions

= This section contains 30 multiple choice questions. 7.
Each question has four choices (a), (b), (c) and (d) out of
which ONLY ONE is correct

If f(x)=a+bx +cx® and o, B andy are the roots of the
a b c

3 1+ f(1) 1+ f(2)

L f(n)y=a” +B" and |1+ f(1) 1+ f(2) 1+ f(3)
1+ f(2) 1+f(3) 1+ f(4)

=k(1-a)* (1-B)? (@ —B)?, k*d is equal to

equation x =1 then|b ¢ alis equal to

c a b

(@) f(o) + f(B) + f(¥)

(b) f(o) f(B) + f(B) f(¥) + f(v) flo)
(©) fla) f(B) f(v)

(d) = flo) f(B) fv)

(@)1 (b)-1
(c) o (d) By cos2x sin® x cos4dx
x+ta x+b x+a-c 8. When the determinant| sin? x cos2x cos? x |is
. Let A(x)=|x+b x+c x—1 |and cosdx coslx cos2x

x+c x+d x-b+d
IOZ A(x) dx = — 16, where a, b, c and d are in AP, then the

common difference of the AP is equal to

expanded in powers of sin x , the constant term in that
expression is
(a)1 (b)o

©-1 d) 2

(@)1 (b)x2 ()3 (d)t4 9. If [ ] denotes the greatest integer less than or equal to
. 1+x2  x3 the real number under consideration and
-1<x<0,05y<1,1<z<2 theval f th
L IFA(x)=|log, (1+x%) e” sin x |, then x Y £ ¢ vaue ol e
. (x]+1  [y] (2]
cos x tan x sin” x . .
determinant | [x] [y]+1 [z] |is
(a) A(x) is divisible by x  (b) A(x) =0
(c)A(x)=0 (d) None of these [x] [v] [2]+1
(a) [x] (b) [y]
. If a, b and c are sides of a triangle and (c) [2] (d) None of these
2 2 2
a 2 b 2 c 2 2 —xy x?
(a+1)” (b+1)" (c+1)" |=0 then 10. The determinant| a b ¢ |isequalto
2 2 2
(a=1)° (b-1)° (c—-1) a b e
(a) AABC is an equilateral triangle bx+ay cx+by ax+by bx+cy
(b) AABC is a right angled isosceles triangle a b'x+ay cx+by ax+by b'x+cy
(c) AABC is an isosceles triangle
(d) None of the above © bx + cy ax + by ax+by bx+cy
o x x x b'x+c’y a'x+by a’x+by bx+cly
x B ox x 11. If A, B and C are angles of a triangle, the value of

. If = f(x)— xf’(x), then f(x)is equal to

X x Y x p2iA  miC -iB
x x x O 70 g?lB A is(wherei=\/jl)
(E)(X—OC)(X—B)(X—Y)(X—SS) e B gmiBA L2IC
+ + + +
PR i @1 -t @m e
(d) None of the above x " xnt2 x 2
a b-c c+b 12. If| 1 x¢ a =0,V x€ R, wherene N,
L If|a+c b c¢—al|=0thelineax+by+c=0 x TSt e 2n%S
a=b atb c the value of ais
passes through the fixed point which is (@) n (b)n-1
(a)(1,2) (b) (1, 1) ©)(-21) (d) (@, 0) (e)n+1 (d) None of these



13.

14.

15.

16.

17.

18.

If x, y and z are the integers in AP lying between 1 and

9 and x51, y 41 and z31 are three digits number, the
5 4 3

value of | x 51 y 41 z31|is

X y z
@x+y+z
b)x—-y+z

(c)0
(d) None of the above

Ifa; by ci,a, b,c, and asbsc 5 are three digit even
¢y a; by
b, |, then A is

c3 as b

natural numbers and A =|c, a,

(a) divisible by 2 but not necessarily by 4
(b) divisible by 4 but not necessarily by 8
(c) divisible by 8

(d) None of the above

If a, b and c are sides of AABC such that
¢ bcosB+cfd acosA+bo+cy
a ccosB+aB bcosA+co+ay |=0
b acos B+b3 ccosA+ad+by

(WhaeaiiyeR+andAAHLEAK?¢Z}AABCE

(a) an isosceles
(c) can’t say

(b) an equilateral
(d) None of these

If x,, x, and y;, y, are the roots of the equations
3x? —18x +9 =0and y*® — 4y + 2 =0, the value of the

X1X2 Vi 1
determinant| x; + x, 22 2| is
sin (T x;x,) cos(T/ 2y,y,) 1
()0 (b)1
(c)2 (d) None of these
10 C4 10 C5 11 Cm
If the value of A=| "'C, "C, "C,., |isequalto
2o ke, Be
zero, then mis equal to
(a) 6 (b) 4
(¢)5 (d) None of these
The value of the determinant
1 sin(a—P)0 cos(ow—P)6
a sin 0.0 cos 00 is independent of
a® sin(o. —P)O cos (o —P)O
(a) o (b)B
(c)6 (da

19.

20.

21.

22,

23.

If f(x), g(x)and h(x) are polynomials of degree 4 and
f(x) g(x) h(x)
a b c
p q r

identity in x, then
f70) - f7(0) g”(0)—g”(0) h"(0)—h"(0)

=mx* +nx>® +rx? +sx+tbean

b c
p q r
is equal to
(@a)2(Bn+r) (b)3(@2n—r)
(c)3@2n +r) (d)2Bn—r)
cos(x+a) cos(x+p) cos(x+Yy)
If f(x)=|sin(x+0a) sin(x+P) sin(x+Yy) | then
sin(p—-vy) sin(y—a) sin(o—p)
f(©)=2f(9) + f(w)is equal to
(@) 0 (b) -
(Qo+Pp+y do+p-y
1 1 1
Iffa b ¢ |=(@-b(b-c)(c—a)(a+b+c) where

at vl
a, b and c are all different, then the determinant
1 1 1
(x —a)? (x —b)? (x—c)?
(x=b)(x—c) (x—¢c)(x—a) (x—a)(x—-D)

when

vanishes

@a+b+c=0 (MX=%m+b+c)

(sz%m+b+d dx=a+b+c

Leta, b, c € Rsuch that no two of them are equal and satisfy
2a b c

b ¢ 2a|=0theequation24ax® + 4bx + ¢ =0Ohas
c 2a b

. 1
(a) atleast one root in| 0, 5

11
(b) atleast one root in {— Pe 5}

(c) atleast one root in [— 1, 0]
(d) atleast two roots in [0, 2]

The number of positive integral solution of the equation

x? +1 ny x’z
xy2 y3+1 yzz =11is
xz* yz2 2 +1
(a)0 (b)3 (c)6 (d) 12



24, If f(x) = ax® + bx + ¢, a, b, c € Rand equation 27. Given, f(x)=logy, x and g(x)= e(n)ix
. §x
f(x) — x =0has imaginary roots o, B y and 8 be the roots f(x)-8(x) (f(x)) , 1
2 a § IFo(x)=| f(x?)-g(x?) (f(x2)E*) 0], the value of
of f(f(x))—x=0then|f 0 o l|is F(x?)-g(x?) (f(x3))g(x3) .
vy B o1 ¢ (10), is
(a) 0 (b) purely real (a)1 (b) 2 (c)0 (d) None of these
(c) purely imaginary (d) None of these 28. The value of the determinant
2x —2x\2 2x —2x\2
25. 1f the system of equations 2x —y +z =0, x —2y + z =0, 1 (o . _(X_ ’ )2 (@ o o B Zx)2 _
tx — y 4+ 2z =0 has infinitely many solutions and f(x) be 1 (Bz -B , )2 (Bz +B , )2 - 18
a continuous function, such that f(5+x) + f(x)=2 L (v =y ) Y7 +y™ )
then J: 2 f(x) dx is equal to (a) 0 ®) (afy)™  (c) (aBy)”* (d) None of these
(a)0 (b) — 2t (c)5 (d)t 29. If a, b and c are non-zero real numbers and if the

equations(a—1)x=y+z,(b—-1)y=z+x,

26. f(1+ax+bx*) =ay +a;x+a,x > +...+agx®,
( ) o 2 5 (¢ —1) z = x + y has a non-trivial solution, then

where a, b, a,, a,,...,as € Rsuch thata, +a; +a, #0 ab + be + caequals to

a, a, a, (@a)a+b+c (b)abe ()1 (d) None of these
and|a, a, a,|=0 then 30. The set of equations Ax —y + (cos 0) z =0,

a, a, a 3x +y+22=0,(cos0) x + y +2z=0,0<0 <27, has non-

3 5 1 5 trivial solution(s)
(a)a:Z,bzg (b)a=z,b=§ (a) for no value of A and 6
9 (b) for all value of A and 6

(©a=1b= 3 (d) None of these (c) for all values of A and only two values of 0

(d) for only one value of A and all values of 6

Determinants Exercise 2 :
More than One Correct Option Type Questions

= This section contains 15 multiple choice questions. (a)0 (b) independent of n
Each question has four choices (a), (b), (c) and (d) out of (c) independent of 6 (d) independent of x, y and z
which MORE THAN ONE may be correct. a b ao + b
a® +x* ab ac 34. The determinant| b c ba. + ¢ | is equal to
31. The determinant A = ab b* +x? be is aon+b bo+c 0
ac be c? +x? zero, if
divisible by

(a) a, band c are in AP
(a) x (b) x* (©x* () x*

(b) a, b, c, are in GP
32. The value of the determinant ()a bandcarein HP
J6 2% 3+6 (d) (x — o) is a factor of ax? + 2bx + ¢
V12 B+4B8i 32 +46i ) is (wherei=./-1) 2cos x 1 0
J18 2 ++120 27 +2i 35, Let f(x)=| 1 2 cos x 1 | then
(a) complex (b) real (c) irrational (d) rational 0 1 2cos x
T
— | == 1
oA(?
1
2kt in kO (T
k(k+1) o \ (b)f(§)=@
3. IfD. =| «x y z ,then Y. Dy i
k=1 _
sin(nzljesinge (©) jof(x)dx 0
n ¥
S . @[ fx)de=0
sin

is equal to



36.

37.

38.

39.

40.

x? -5x+3 2x-5 3
IfFA(x)=|3x* +x+4 6x+1 9
7x2 —6x+9 14x—6 21

=ax> +bx? +cx +d, then
(aa=0 (b)yb=0 (c)c=0 (d)d =47

If a, b and c are the sides of a triangle and A, Band C are
the angles opposite to a, b and c respectively, then

a’ bsin A Csin A

A=|bsin A 1 cos A | is independent of
Csin A cos A 1
(@)a (b) b (c)c (d)A B C
a a’ 0
Let f(a b)=|1 (2a+b) (a+b)® | then
0 1  (2a+3b)

(a) (a + b) is a factor of f(a, b)
(b) (a + 2b) is a factor of f(a, )
(c) (2a + b) is a factor of f(a,b)
(d) a is a factor of f(a, b)
sec? x 1 1
If f(x)= cos’ x cos’x cosec’x , then

2 2
1 cos” x cot” x

(a) L“M Flx) dx = 11—6 (37 +8)

CHEIEE

2

(c) maximum value of f(x)is 1
(d) minimum value of f(x)is 0

a a+x? a+x?+xt
If|2a 3a+2x% 4a+3x% +2x*
3¢ 6a+3x% 10a+6x% +3x*

2 3 4 5
=a0+a1x+a2x +a3x +a4x +a5x

6 7
+ay x” +a; x' and

f(x)=+a, x* +a; x +ay, then
(a) f(x)20,VxeRifa>0
(b) f(x) =0,onlyifa=0
(c) f(x) =0, has two equal roots
(d) f(x) =0, has more than two root ifa =0

41.

42.

43.

44,

45.

4x—4 (x —2)* x?
IfFA(x)=| 8x — 442 (x—22)* (x+1)*| then
12x — 43 (x-23)% (x-1)°
(a) term independent of x in A(x) =16(5 — V2 —3)
(b) coefficient of x in A(x) = 48(1 + v/2 — /3)
(c) coefficient of x in A(x) =16 (5 + /2 —4/3)
(d) coefficient of x in A(x) is divisible by 16

If
3 3x 3x % +2a°
f(x)= 3x 3x % +2a° 3x 7 +6a° x )
3x2 +2a° 3x? +6a°x 3x* +12a%*x? + 24"
then
(a) f(x)=0

(b) ¥ = f(x) is a straight line parallel to X-axis
2 _ 4

(c) -[0 f(x)dx =32a

(d) None of the above

If a > b > c and the system of equations ax + by + cz =0,
bx 4+ cy + az =0, cx + ay + bz =0 has a non-trivial
solution, then both the roots of the quadratic equation
at® + bt +c, are

(a) real

(b) of opposite sign

(c) positive

(d) complex

The values of A and b for which the equations
x+y+z=3x+3y+2z=6and x + Ay + 3z =Dbhave
(a) a unique solution, if L #5,b € R

(b) no solution, if A #5,b =9

(c) infinite many solution, A =5,b =9

(d) None of the above

Let A and o be real. Let S denote the set of all values of A
for which the system of linear equations
Ax+(sina)y+(cosa)z=0
x+(cosa)y+(sina)z=0
—x+(sinat)y—(cosa)z=0

has a non-trivial solution, then S contains

(@)(-1.1) (b) [ +2, —1]

(©[1+2] (d)(=22)



Determinants Exercise 3 :
Passage Based Questions

= This section contains 7 passages. Based upon each of the
passage 3 multiple choice questions have to be
answered. Each of these questions has four choices (a), (b),
(c) and (d) out of which ONLY ONE is correct.

Passage 1
(Q. Nos. 46 to 48)

Consider the system of equations
X+y+z=5x+2y+3z=9;, x+3y+Aiz=U

The system is called smart, brilliant, good and lazy

according as it has solution, unique solution, infinitely

many solutions and no solution, respectively.

46. The system is smart, if
(@A#50rA=5andu =13(b) A #5andpn =13
(c)A#5andu #13 (dA#50rA=5andu #13

47. The system is good, if
(a)A#50rA=5andu =13(b) A =5andpn =13
(c)A=5andpu #13
(d) A #5, wis any real number

48. The system is lazy, if
(@ A#50rA=5andu =13 (b)A=5andu =13
(c)A=5andu #13 (dA#50rA=5andu #13

Passage 11
(Q. Nos. 49 to 51)

ap  dp 4
_ — i+j
If A=|ay ay ay|andCy =(=1)""" M, where M ;
dazy dz dsj

is a determinant obtained by deleting ith row and

Cn Cpp Ci3
Jjth column, then|Cy;  Cay  Coy |= A
G311 Cyn Cx
1 x  x? x3-1 0 x—x!
49. Ifl x x* 1|=5andA=| 0 x—x* x3-1]
x? 1 X x—x' x3-1 0
then sum of digits of A?, is
(a) 7 (b) 8 () 13 @ 11
50. Suppose a, b, ce R, a+b+c¢ >0, A=bc —a’,B=ca—b*
A B C
andC=ab—c? and| B C A |=49, then the value of
C A B
a® +b% +¢3 —3abe, is
(a) -7 (b) 7 (c)—2401  (d) 2401

51.If a®> +b% +¢> —3abc =—3and A = bc —a?, B=ca—b*?
and C = ab—c?, then the value of aA + bB+ cC, is
(2) -3 (b)3 (e) -9 (d)9
Passage III
(Q. Nos. 52 to 54)
If o, B,y are the roots of x> +2x* —x -=3=0

o By
52. Thevalueof|y o f |isequalto
p v «a
(a) 14 (b) -2 (©) 10 (d) 14

§3. If the absolute value of the expression
-1 p-1 y-1

+ +
oa+2 PB+2 y+2

m
can be expressed as —, where m and
n

2
. n .
n are co-prime, the value of | is

m—n m+n

(a) 17 (b) 27 (c) 37 (d) 47

54, ifa=0? +B* +y?%, b=o0f +Py +yo, the value of

a b b
b a bl is
b b a
(a) 14 (b) 49 () 98 (d) 196
Passage IV

(Q. Nos. 55to0 57)

Suppose f(x) is a function satisfying the following
conditions:

@ f0)=2, f()=1

(ii) f (x)has a minimum value at x = g

2ax 2ax —1 2ax +b+1
(iii) Forallx, f' (x) = b b+1 -1
2(ax+b) 2ax+2b+1 2ax+b

85. The value of f(2)+ f(3)is

(a)1 (b)g (© 2 >

O

56. The number of solutions of the equation f(x)+1=0is
(@) o (b) 1 (c)2 (d) infinite

§7. Range of f(x)is

7 3 7 3
(=] o3 o) ol=]



Passage V
(Q. Nos. 58 to 60)
X ! (x—1)°
If |[x—Inx cos(x—1) (x—1)?*|=apta (x—1D)+a)(x—1)*+...
tan x sin? x cos’ x

58. The value of cos *(a;), is

T b
0 b) — — d
(a) (b) . (c) ) (dm
59. The value of lim (sin x)* is
X —ay
(a) 1 (b) e (c)e—-1 (d) None of these
60. The equation whose roots are a, and a;, is
(@) x*-x=0 (b) x*=2x=0
(c) x*=3x=0 (d) None of these
Passage VI
(Q. Nos. 61 to 63)
—bc b* +bc ¢* +bc

Let A=|a’ +ac ¢ +ac| and the equation
a’+ab b*+ab —ab
3

X —px2 +gx —r=0has roots a, b, c, where a,b,c& R™.

—ac

61. The value of A is

(a) <or’ (b)y=27r*  (c)<27r*  (d)=81F°

Determinants Exercise 4 :

Single Integer Answer Type Questions

= This section contains 10 questions. The answer to each

question is a single digit integer, ranging from
0 to 9 (both inclusive).

32 +k 4% 3% 43+k
67. 1f| 4 +k 5% 4% +4+k|=0,
52 +k 6% 5% +5+k

thevalueofﬂzk ok 2k e is

68. Let o, p and v are three distinct roots of
x-1 -6 2 .
1 1 1 .
-6 x—-2 —4 |=0 thevalueof| —+—+— is

o
2 -4 x-6 By
x e* ! (x-1)°
n
69.If x —Inx cos(x—1) (x-1%|= ¥ a, (x—-1),
=0
tan x sin® x cos?x |

the value of (240 +3%1)%1*1 g

62. If a, b, c are in GP, then
@r*=pq ®)p°=rq ©p’°=q¢r (g’ =p’r
63. If A =27 and a® + b% +¢? =2, then the value of Y a?b, is

(a)3(2v2 - p) (b)32v2 —r)
(©)3(2v2 -q) d)3@V2-p-q)

Passage VII
(Q. Nos. 64 to 66)
a’+n ab ac
IfAn=| ab  b*+n bc |, ne N and the equation
ac bc A +n

x® = Ax? +11x — 6 =0 has roots a, b, cand a,b,care in AP.

7
64. The value of Y, A, is
r=1

() (12)° (b) (14)° () (26)° (d) (28)°
65. The value of A2, is
(a) < 8 (b) =8
(c)>8 (d) None of these
30 _
66. The value of X, [M) is
r=1\'  27r°
(a) 130 (b) 190 (c) 280 (d) 340
1 cosa cosP 0 cosa  cosfP
70. If | cos o 1 cosy |=|coso 0 cosy |,
cosP  cosy 1 cosp cosy 0
cos? o, + cos® B + cos® y is equal to
(b +c)? a* a?
71. Let f(a,bc)=| b? (¢ +a)* b* | the
c? c? (a+b)?

greatest integer n € N such that (a+ b + c)"/ divides
flabc)is
72. If 0 <0 < 7 and the system of equations
x=(sinB)y+(cos0)z
y=2z+(cos0)x
z=(sinB) x+y

. . 86 .
has a non-trivial solution, then — is equal to
T



73.

74.

11 1 1 1+a 1 1
1 2 3 4 =
The value of the determinant is 75. 1fa#0b#0c#0and/ 1+b 1+2b 1 0,
1 3 6 10 1+c 1+c 143
1 4 10 20 the value of [a™' + b~ + ¢~ |is equal to
If a, b, c and d are the roots of the equation 76. If the system of equations
x* +2x° +4x® +8x +16 =0, the value of the ax+hy+g=0hx+by+ f=0
l+a 1 1 1 and ax® +2hxy + by* +2gx +2fy+c+A =0 hasa
) 1+b 1 1 . unique solution and
determinant ) . . ) is , i 2 ot o
+c +2 - - -
abe +2 fgh ~ of § ¢ _ 8, the value of A is
1 1 1 1+d h% _ab

Determinants Exercise 5 :
Matching Type Questions

= This section contains 5 questions. Questions 77 to 81 have three statements (A, B and C) given in Column I and four

statements (p, q, r and s) in Column II. Any given statement in Column I can have correct matching with one or more
statement(s) given in Column II.

77.

78.

Column I Column II
(A) |Ifa,b,c are three complex numbers such that a’+b*+c¢*=0 and (p) 2
b*+c? ab ac
ab 2 +a’ be = Aa’b%? then A is divisible by
ac be a®+b?
a a+b at+b+c
®) tfabceRand|2a 5a+2b 7a+5b+2c | = 1024 then ais divisible by @ 3
3a 7a+3b 9a+7b+3c
© x-1 2x*-5 x*-1 ® 4
Let A(x) =| 2x%+5 2x+2 x°+3 | and ax + b be the remainder, when A(x) is
-1 x+1 3x°-2
divided by x* —1, then 4a + 2b is divisible by
(s) 5
(t) 6
Column I Column II
(A) | Let fi(x) = x+ay, fo(x) = x* + bx+ by, x, =2, x, =3 and x; =5 and (p) | Even number
1 1 1
A=| fix) fi(x) filx;) | then Ais
fix)  faxz)  folxs)
1 b a
®) |1f la; —b|=6and f(x)=|1 b 2a; — x |, then the minimum value of f(x) is (9) | Prime number
1 2b—x a
x—2 (x-1)* %
(C) | If coefficient of xin f(x)=| x—1 x? (x+1)% |is A, then |A| is (r) | Odd number
x  (x+1)? (x+2)°
(s) | Composite number
(t) | Perfect number




79.

Column I Column IT
x243x x-1 x+3
(A) If| x241 2+43x x-3|=ax* +bx®+ cx? + dx + ¢, then e + a is divisible by () 2
x*-3 x+4 3x
x—1 5x 7
B) |If| x2=1 x-1 8|=ax’+bx’+cx+d,then (e + a —3) is divisible by (q) 3
2x 3x 0
S +4x x+3 x-2
©) |1f| x-2 55 x—1|=ax’ +bx* +ex® + dx® + ex+ f,then(f +e)is (r) >
x-3 x+2 4x
divisible by
(s) 6
(t) 7
80. Column I Column II
(A) |Ifa®+b*+c*=1and (p) independent of a
a*+(b*+ch)d ab(1-d) ca(l1—d)
A= ab(1-d) 4 (c*+ad)d bc(1—d) |,thenAis
ca(1—d) be(1—d) A +(a+b¥d
1 1 —a+Db)
c c ¢
b+ 1 1
B) IfA= ! 5 <) - - ,then Ais (@ independent of b
a a a
—bd(b+c) (ad+2bd+cd) —(a+Db)bd
a’c ac ac®
© sina cosa sin(a+d) (r)
IfA=|sinb cosb sin(b+d)|,thenAis independent of ¢
sinc cosc sin(c+d)
(s) independent of d
(t) Z€ro
81. Column I Column II
(A) | If n be the number of distinct values of 2 X2 determinant whose entries are from | (p) 2
the set {~1,0,1}, then (n —1)* is divisible by
(B) | If n be the number of 2 X2 determinants with non-negative values whose entries | (q) 3
from the set {0,1}, then (n —1) is divisible by
(C) | If n be the number of 2 X2 determinants with negative values whose entries from | (r) 4
the set {—1, 1}, then n(n + 1) is divisible by
(s) 5
() 6




Determinants Exercise 6 :

Statement | and Il Type Questions

= Directions (Q. Nos. 82 to 87) are Assertion-Reason type

questions.

Each of these questions contains two

statements:

Statement-1 (Assertion) and Statement-2 (Reason)
Each of these questions also has four alternative choices,
only one of which is the correct answer. You have to select
the correct choice as given below.

(a)
(b)

(¢
(d)

82,

83.

84.

Statement-1 is true, Statement-2 is true; Statement-2
is a correct explanation for Statement-1

Statement-1 is true, Statement-2 is true; Statement-2
is not a correct explanation for Statement-1

Statementl is true, Statement-2 is false

Statement-1 is false, Statement-2 is true
r r+1 n
Statement-1If A(r) = then Y A(r)=-3n
r+3 r+4 r=1

Statement-2 If A(r) = filr) - f2(r)
f3(r)  fa(r)

) S S A
then Y A(r)= rn:l r=t

SR DN AR WG

Consider the determinant

a, +bx? axt+b, ¢
A= as +b2x2 a2x2+b2 Co =0,
as +b3x? azxi+by cs

where a;,b;,¢c; € R(i=1,2,3)and xe R
Statement-1 The value of x satisfying A =0 are
x=1-1 a b o
Statement-2If|a, b, c¢, |=0thenA=0.
as by ¢

Statement-1 The value of determinant

I
=) =)

sin T

is zero.

tan T

85.

86.

87.

88.

Statement-2 The value of skew-symmetric determinant
of odd order equals zero.

a+x0)" 1+x0)% Q+x)°
Statement-1 f(x)=|(1+x)*' (1+x)* (1+x)% |
1+x)°" 1+x)* (1+x)*

the coefficient of x in f(x)=0
Statement-2 If P(x)=a, + a,x + a, x* +asx’
+...+a, x",then a, = P’(0), where dash denotes the

differential coefficient.

Statement-1 If system of equations 2x + 3y =a

and bx + 4y =5 has infinite solution,
thena= E b= 8
4 5

Statement-2 Straight linesa;x + b,y +c¢c; =0
and a, x + by y + ¢, =0are parallel,

b
lfai1 =21 + cil

a, by ¢,

1 2 3
Statement-1 The value of the determinant|4 5 6|#0
7 8 0

Statement-2 Neither of two rows or columns of
1 2 3

4 5 6]|isidentical.
7 8 0

Statement-1 The digits A, B and C re such that
the three digit numbers A88, 6B8, 86C are divisible

A 6 8
by 72, then the determinant | 8 B 6 |is divisible
8 8 C

by 288.
Statement-2 A=B="?



Determinants Exercise 7 :
Subjective Type Questions

= In this section, there are 20 subjective questions.

b+c ¢ b
89. Provethat| ¢ c+a a |=4abc.
b a a+b
a-b-c 2a 2a
90. Prove that| 2b b—c—a 26 |=(a+b+c)’.
2c 2c c—a—-b

V3443 25 45
91. Find the value of determinant | /15 ++/26 5 /10 |.
3+465 15 5
bc ca ab
92. Find the value of the determinant| p g r | where

1 1 1
a, b and c respectively are the pth,qth and rth terms of a
harmonic progression.

93. Without expanding the determinant at any stage, prove
3
=5 3+51 ——4i
2

that| 3 —5i 8 4 +5i | has a purely real value.

§ +4i 4-5i 9
2 ah+bg g ab+ch
94. Prove without expanding that| bf +ba f hb+bc|=a

ah+bg a h af +bc ¢ bg+fe
bf +ba h b\
af +bc g f

98. If A, Band C are the angles of a triangle and
1 1 1
1+sin A 1+sin B 1+sin C =0,
sin A+sin® A sin B+sin? B sin C +sin’® C

then prove that AABC must be isosceles.
By By +BY BY
96. Prove that|yor yo' +y’o y'o’
of af’+aB a’B’
= (o —aB) By =By)(va’ —y').

97. Ify = E, where u and v are functions of x, show that

v
5 u v 0

d
v3—i} =lu" v v
dx u// v// zv/

98.

99.

100.

101.

102.

103.

104.

Show that the determinant A(x)is given by A(x) =
sin(x+0) cos(x+0) a+xsino
sin (x+f) cos(x+P) b+ xsinf |isindependentofx.
sin(x+y) cos(x+Yy) c+xsiny

xc, *e, *C,
Evaluate| Y C;, Y C, YC,|

tc, fC, *C,

(i) Find maximum value of
1+sin®x  cos® x 4 sin 2x
f(x)=| sin®x 1+cos’x  4sin2x
sin? x cos’x  1+4sin2x

(ii) Let A, Band C be the angles of a triangle, such that
A=>B=>C.

Find the minimum value of A, where
sin? A sinAcos A cos® A
A=|sin?B sin Bcos B cos® B |

.2 . 2
sin“C sinCcosC cos”C

x? —4x+6 2x° +4x+10 3x% —-2x+16

If f(x)= x—2 2x +2 3x—1 !
1 2 3
2 .
3
then find the value of.[ X s xf(x)dx.
3 1+x°
IfY =sX and Z =tX all the variables beings functions of
X Y Z
s; 1
x, then prove that| X, Y, Z, |=X° oo
S t
X, Y, Z, L

where suffixes denote the order of differentiation with
respect to x.

If f, g and h are differentiable functions of x and
f g h

A=| (xf) (xg)” (xh)" | then prove that

(x2f)// (X_Zg)// (x2h)//

f g h

Al: f/ g/ h/

(x?:f//)/ (x3g//)/ (x3h//)/
If|a, |>|ay |+|as |,[by [>|by[+]bs[and

a; a; 4as

|cs |>]ci|+]|cy |, then show that| b, by, by |#0.

€1 €2 C3



(a _511)71 afl
(a—a, )_1

-1
(a—as) as

(a_al)iz

105. Show that | (a —a, )™
(a —das )72

Ia, TI(a—a;)?

the numerator and give the resulting expression its
correct sign.

. Write out the terms of the product in

106. Show that in general there are three values of t for
which the following system of equations has a
non-trivial solution (a —t)x + by + cz =0,
bx+(c—t)y+az=0andcx +ay+(b—t)z=0.

Express the product of these values of t in the form of a
determinant.

Determinants Exercise 8 :

107. Eliminates
(i) a, band ¢

(ii) x, y, z from the equations

b
—a+—y+§=0, —p+ZE+ %o
z y x z
b
and —e+ B Yy
y X

108. 1f x, z and y are not all zero and if

ax+by+cz=0, bx+cy+az=0
and c¢x +ay + bz =0, then
provethatx:y:z=1:1:10r1:(x):(x)2 orl:o* :m

Questions Asked in Previous 13 Year's Exam

= This section contains questions asked in IIT-JEE,
AIEEE, JEE Main & JEE Advanced from year 2005 to
year 2017.
109. Ifa® +b* +¢? =—2 and
1+a*x  (1+b%)x (1+c%)x

f(x)=|(1+a*)x 1+b*x (1+c?)x |, then f(x)isa
(1+a®)x (1+b*)x 1+c’x

polynomial of degree [AIEEE 2005, 3M]

(a) 3 (b) 2 ©1 () 0

110. The system of equations
ox+y+z=a-1,
x+toy+z=0—1

and x+y+oz=0-1
has no solution, if o is [AIEEE 2005, 3M]
(a) not -2 (b) 1
(c) -2 (d) Either =2 or 1
111. Ifa,, a,, as,..., a,,... are in GP, then the determinant
log an log Ap 41 Iog An+2
A=|loga,,; loga,,s loga,,s |isequalto
loga,,s loga,.; loga,.s [AIEEE 2005, 3M]
(@)1 (b)o (c) 4 (d)2
1 1 1
112.1fD=|1 1+x 1 |forx#0, y#0,then Dis
11 1+y [AIEEE 2007, 3M]

(a) divisible by neither x nor y
(b) divisible by both x and y
(c) divisible by x but not y

(d) divisible by y but not x

113. Consider the system of equations

x—=2y+3z=-1

-x+y-2z=k

x—3y+4z=1
Statement-1 The system of equations has no solutions
for k #3. [IT-JEE 2008, 3M]
and 1 3 -
Statement-2 The determinant -1 -2 k |#0, for k #3.

1 4 1

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

(b) Statement-1 is true, Statement-2 is true and Statement-2 is
not a correct explanation for Statement-1.

(c) Statement-1 is true, Statement-2 is false.

(d) Statement-1 is false, Statement-2 is true.

114. Let a, b, c be any real numbers. Suppose that there are
real numbers x, y, z not all zero such that
x =cy+bz, y=az+cx and z = bx +ay. Then,

a® +b* +c? +2abc is equal to [AIEEE 2008, 3M]

(a) -1 (b)o (01 (d)2
115. Let a, b, c be such that b(a+c) #0.If
a a+1 a-1 a+1 b+1 c—1
-b b+1 b-1|+| a-1 b-1 c+1l |=0,
¢ ¢c—1 c+1| |[(-D"%a (-)""b (-1)"c
then the value of nis [AIEEE 2009, 4M]
(a) any integer (b) zero

(c) an even integer

(d) any odd integer



116.

117.

118.

119.

120.

121.

1 tan 0 1
If f(0)=|-tan® 1 tan®6 | then the set

-1 —tan® 1
{f(e):o <0< “} is

2 [IT-JEE 2011, 2M]
(a) (=oo,—1) U(1,0) (b) [2,°)

(€) (=e=,0] U[2,20) (d) (=eo,=1] U [1,%0)

The number of values of k for which the linear equations

4x+ky+2z=0

kx+4y+z=0

2x+2y+z=0
Possess a non-zero solution is [AIEEE 2011,4M]
(a) zero (b) 3 (c)2 (d) 1

If the trivial solution is the only solution of the system
of equations

x—ky+z=0
kx+3y—-kz=0
3x+y—z=0
Then, the set of values of k is
(a) {2, -3} (b) R—{2, -3}
(©) R—1{2} (d)R-{-3}  [AIEEE 2011, 4M]
The number of values of k for which the system of

equations (k +1)x +8y = 4k; kx +(k +3)y =3k -1

has no solution, is

(a) 1 (b) 2
©)3 (d) infinite [JEE Main 2013, 4M]
Ifo, B#0 and f(n)=a" +p" and
3 1+ (1) 1+£(2)
1+ (1) 1+£(2) 1+f0) |=k(1-a)*(1-B)* (@ -B)",
1+£@2) 1+f(3) 1+f(4)
then k is equal to [JEE Main 2014, 4M]
(@)1 (b) -1
(c) o (d)1/ap
The set of all values of A for which the system of linear

equations
2X, —2X, + x5 = AX;
2x1 —3x, +2x5 = Ax,
—X1+2x, = AX;
has a non-trivial solution [JEE Main 2015, 4M]
(a) contains two elements
(b) contains more than two elements
(c) is an empty set
(d) is a singleton

122.

123.

124.

125.

126.

Which of the following values of o satisfy the equation

(1+a)? (1+20)* (1+30)?
2+a)® 2+20)° (2+30a)% |=—-6480.?
B+a)® (3+20)° (3+3a)?
[JEE Advanced 2015, 4M]

(a) —4 (b)9
(c) -9 (d) 4
The system of linear equations

x+Ay—z=0

Ax—y—z=0

x+y—-Az=0

has a non-trivial solution for [JEE Main 2016, 4M]
(a) exactly one-value of A

(b) exactly two values of A

(c) exactly three values of A

(d) infinitely many values of A.

The total number of distinct x € R for which

X x? 1+x°
2x  4x? 1+8x% [=10is
3x 9x? 1427x°

[JEE Advanced 2016, 3M]
Let a, A, L€ R. Consider the system of linear equations
ax+2y=»A
3x-2y=u
Which of the following statement(s) is (are) correct?
[JEE Advanced 2016, 4M]
(a) If a = -3, then the system has infinitely many solutions

for all values of A and

(b) If a # —3, then the system has a unique solution for all
values of A and W

(c) If A+ =0, then the system has infinitely many solutions
fora=-3
(d) If A+ # 0, then the system has no solution for a = -3

If S is the set of distinct values of ‘b’ for which the
following system of linear equations
x+y+z=1
x+ay+z=1
ax+by+z=0
has no solution, then S is
(a) an infinite set
(b) a finite set containing two or more elements
(c) a singleton
(d) an empty set

[JEE Main 2017, 4M]



Chapter Exercises

1. (a)
7. (d)
13. (c)
19. (d)
25. (b)
31.(a, b, c,d)

39.(a, b, c,d)40. (a, c,d)41. (a,b) 42.(a, b)

43. (a, b)
47. (b)

2. (b)
8.(c)
14. (a)
20. (a)
26. (b)

44. (a, ¢)
48. ()

3.(a)
9. (c)
15. (b)
21. (b)
27.(¢c)

4.(c)
10. (d)
16. (a)
22. (a)
28. (a)

32.(b,d) 33.(a,b,c,d)
35.(a,c,d) 36. (a,b,c)37.(a, b, c,d)

45. (a, b, ¢)
49. (c)

50. (b)

Answers

5.(a) 6. (b)
11.(d)  12.(c)
17. (c) 18. (a)
23.(b)  24.(b)
29.(b)  30.(a)

34.(b, d)
38.(a, b, d)
46. (a)
51. (b)

52.(c)
58.(c)
64. (b)
70. (1)
76.(8)

78. (A) = (p,s,t); (B) = (x,1); (C) = (p,q)

53.(c) 54.(d)
59. (a) 60. (d)
65. (a) 66. (c)
71.(3) 72.(6)

55.(a)
61. (b)
67.(2)
73. (1)

56.(a) 57.(c)
62.(d) 63.(b)
68.(9) 69.(2)
74.(8)  75.(3)

77. (A) = (p,1); (B) = (p,1); (C) = (p,q,s,t)

79. (A) = (1); (B) = (1,1); (C) = (p,q,8)
80. (A) = (p,q,1); (B) = (p,q,1,8,t); (C) = (p,q,1,8,t)

81. (A) = (p,1); (B) = (p,q,1,t); (C) — (p,1,8)

85.(a)  86.(b)  87.(b)

82. (c) 83.(b)  84.(a)
88. (¢) 91.154/2 - 253
92.0 99. %xyZ(x— N=2)(z=x)
100. (i) 6 (ii) 0 101.0
105. —a*(a; — @)@y — a3)(a3 — ay)
a b ¢
106.|b ¢ a
c a b

N YZ o, ZX | XY
107.) 2+ Z+ P 41=0
xZ 2 ZZ

109. (b)
115. (d)
121. (a)
126. (c)

Y
110. (¢)  111.(b)
116. (b)  117.(c)
122. (b, c) 123.(c)

(i) a® + b* + & = 5abc

112. (b)
118. (b)
124. (2)

113. (a) 114.(c)
119. (a) 120. (a)
125. (b,c,d)



Applying R, - R, — R, then

®
x+a x+a+D
Solutions

2D 2D
=2D(x +a —x —a —-D) = —2D?

2
1. fn) =a" +p" Also, J'OA(x) dx=-16
3 1+ f(1) 1+ £@2) 0 - 2D%*@2F - 16
Let A=1+f(1) 1+ f@2) 1+ f@3) 0 D?=4 or D=+2
1+ f@2) 1+fB) 1+f(4)
3 1+a +p  1+a? +p? x 1+x? x°
a a
. g s s 3. Let A(x) =|log,(1 + x?) " sin x
=l 1+a +B 1+0° +B° 1 +a” +B° -,
2 2 3 3 4 4 CcOoS X tan x sin“x
1+0”+B° 1+0° +p° 1 +a* +
=a+bx+ex? 4.

11 1]t 1 1] 11 1]

On putting x = 0, we get
=1 o Bx1 a B|=1 a B puthng &

1 GZ BZ 1 GZ BZ 1 GZ BZ 0 1 0
0 1 0|=a
Applying C, - C, —C,and C; — C; — C,, then Lo o
1 .- 0 o
. ] 0=a
A=h ) ) or a =0, then
= o - -
B A(x) = bx +cx® +...
Hence, A(x) is divisible by x .
2 _ 2 _
1 a’-1 B? -1 . e .
Expanding along R,, we get ) ) )
a-1 B-1 2 . Nt 4. Given,|(a+1)° (b+1)° (c+1)°|=0
A= = -1)% B -1)> —1\2 _1\2 _1\2
S R R @=1* G-1° -1
=@ -1)*B -1)° (B -0’ =01 -a)’ (1 =)’ @ -B)’ a’ b* ¢*
=k(1 —0): (1 -B)* (@ —-PB)> [given] O a’+2a+1 b*+2b+1 * +2c +1|=0
0 k=1 a®=2a+1 b*-2b+1 ¢® -2 +1
2. v a, b, candd are in AP. Let D be the common difference,then Applying R, - R, — R, then
b=a+D,c =a +2D,d =a +3D ...(1) a? b? c?
x+a x+b x+a-c 4a 4b 4c =0
and A(x)=|x+b x+c x -1 a®-2a+1 b*-2b+1 c* —2¢c +1

x+c x+d x-b+d ) 1
Applying R, - R, — R, + —R,, then
On putting the values of b, ¢ and d from Eq.(i) in A(x), then 2

x+a x+a+D x-2D a® b ot
Ax)=|x+a+D x+a+2D x -1 dla b c|=0
x+a+2D x+a+3D x +2D 1 1 1
1
Applying R, - R, == (R, + R;), then ot
2 0 -la b cl|=0 [ R - R,
x+a x+a+D x—.2D a2 bE ¢l
A(x) = 0 0 1 ! bl
*)= O a b c|=0
a2 b o
x+a+2D x +a +3D x +2D
_ O (@a=b)(b—-c)(c —a) =0
Expanding along R, , then 0 a-b=0orb—-c=0orc—a=0
x+ta x+a+D 0 a=borb=corc=a

Ax) =
x+a+2D x+a+3D Hence, AABC is an isosceles triangle.



a x x x
x x x
5. LetA = P
x x Yy x
x x x O
ApplyingC, - C, = C,,C; - C; —CyandC, —» C, —C,, then
a x—-a x-a x-a
- 0 0
A:x B-x
X 0 Y—x 0
x 0 0 d—x

Expanding along first column, then
A=za B -x) —x)(0 —x) —x(x —a)(y —x)(8 —x)
+x(®-x)(x ) (x =) ~x(x —a)(B ~x)(y —x)
=(x—a)(x B (x —y) (x —9) ~x[(x —a)(x ~Y)(x -9
+(x =B)x -y)(x -9

+(x —0)(x =B) (x =8) +(x —a)(x —B)(x -y)] [given]
= flx) —x f'(x)
O flx)=(x-a)(x =B)(x -y)(x =)
a b-c c+b
. Given, a+c b c—al=0
a-b a+b c
a’ b-c c+b
a la2+ac b c—al=0
“ a*—ab a+b c

Applying C; —» C; + bC, + cC;, then

a?+bi+c? b-c cH+b
1
0 Zla? + %+ P b c—al=0
a
at+bi+ct a+b c

Applying R, - R, — R and R; —» R; — R, then

a® +b*+c? b-c c-b
) :
o - 0 c -b-al=
a .
0 a+c -b
Expanding along C,, then
0 (@+b*+c%)| ¢ -b-a|_
a a+c -b
2+ 2+ 2
0 @) (et +a)a +o)] =0

0 (@® +b*+ch(=be +ab +bc +a* +ac) —0

a
0 (@*+b*+c*)(@+b+c)=0
a?+ b+t %0
O a+b+c=0

Therefore, line ax + by + ¢ =0 passes through the fixed point

a, 1).

=—(@® +b* +c* —3abc)

a
c a b
=—(a+b +c¢)(a +hw +cw’) (@ +bof +c )
[where wis cube roots of unity]
== fl@) fB) £y [va =1LB =y =]
cos2x sin’x  cos 4x
8. LetA=|sin®x cos2x cos’x
2
cos 4x cos“x cos2x
1-2sin’x sin?x 1 -8sin’x(1 —sin’x)
= sin® x 1-2sin’x 1 —sin®x
1 -8sin’x(1 —sin®x) 1 —sin®x 1-2sin’x
1 01
The required constant termis|0 1 1
1 1 1
Applying C; — C4 — C,, then
1 -+ 0 - 0
0 1 1]=100 -1) = -1
1 1 0
9. - -1<x<0 0O [x]=-1
0<sy<1 0O [y]=o0
1<z<2 0O [z]=1
0 0 1
[x]+1  [y] (z] :
Let A=| [x] [y]l+1 [z] |=]-1 1 1
[x] vl []+1 :
-1 0 2
Expanding along C,, then A =| =1=[z]
y? —xy «° xy? —xy xYy
10. LetA=|a b c =1 ax b cy
a b xy ax by
Applying C;, —» C, +yC,and C; — C; + xC, , then
0 Xy e 0
) :
A=—/| ax+by b bx +cy
xy .
ax+by b' Vx+ cy
Expanding along R, then
+b bx +
:i& ax + by x + ¢y
xy a'x+by bx+cy
ax + by

bx +cy
a'x+by bx+tcy



11. - Inatriangle A + B + C = Ttand e™ =cos Tt +i sin T = - 14. Asa b c;, a,b,c, and a;b ,c , are even natural numbers each of

e BHC) =i (MoA) = pIMgiA = _ =i ¢y, Cy, ¢4 is divisible by 2.
O e HBHC) - _iA LetC; =2\, fori =1,2,3and A; 0N, then
Similarly, e HATE) = _oiCande €A = _ B 2h a4 b A g b

Taking eiA, e iB,eiC common from R, R, and R , respectively, A=2N, ay by =2A, a, by =2m

we get 2\, a; by Ay a; b,
e e HATO  miarB) where m is some natural number. Thus, A is divisible by 2.
A=l AgBRaiCle i (B+0) eB e i(A+B) That A may not be divisible by 4 can be seen by taking the
e I(B+O) i(A+0) e iC three numbers as 112, 122 and 134.
2 11
et —e e A=|2 1 2|=23-2) -1(6 -8) +1(2 —4)=2
=M =|—pif B _,iC 41 3
_ A _ B ic
€ € € which is divisible by 2 but not by 4.
Taking e, ¢™®, ¢“ common from C,, C, and C, respectively, ¢ bcosB+cB acosA+ba+cy
we get 15. LetA=|a ccosB+afl bcosA+cd +ay
1 -1 -1 b acosB+bB ccosA+ad +by
A=(-1)e”EPE-1 1 -1 Applying C, — C, —BC,and C; — C, = yC,. then
-1 -1 1 ¢ bcosB acosA+ ba
1 -1 -1 A=la ccosB bcosA+ca
=(-1eM-1 1 -1 b acosB ccosA+ad
-1o-1r Applying C; - C; —0 sec B C, , then
1 -1 -1 1 -1 -1 ¢ bcosB acosA c b a
=(-1)(-1)|-1 1 —-1|/=|—-1 1 -1 A=|a ccosB bcosA|=cosAcosBla ¢ b
-1 -1 1 |-1 -1 1 b acosB ccosA b a ¢

a b ¢
Applying C, - C, + C,and C; - C; + C,, then
: 2 ’ 2o Applying C; « C;,then A=—-cos AcosB|b ¢ a

1 0 0
A=[-1 0 -2(=1(0-4)=-4 cab
-1 -2 0 =-cosAcosB(a+b +c) %[(a -b)* +(b —¢)*+(c —a)?]
12. Taking x 5 common from R , then Given, cos 2 f g, cosBZ0anda+b+c %0
n n+2 2n : -
5" x x O (@-b)>+( -c)? +(c —a)’ =0
X1 xH aZ =004 R which is independent, whena —b =0,b —c =0andc-a =0
n a n
X X x ie., a=b=c
0 a+1=n+2 0 a=n+1 Hence, AABC is an equilateral.
13. Since, x, y andz are in AP. 16. Here, x, + x, =6, x.x, =30 (i)
O 2y=x+z ..(i) and y, +y,=4 yy, =20
5 4 3
Let A=|x51 y41 2z31 XX, Yiy2 1
X y z LetA=| x +x, ity 2
5 4 3 sin (Ttx;x,) cos %ylyzg 1
=[100x +50 +1 100y +40 +1 100z +30 +1
¥ y 2 3 2 1
1 = 6 4 2 [from Eq. (i)]
Applying R, - R, ——(R; + R), then .
2 sin 3TT  cos @EQ 1
5 0 3 4
=[100x +50 +1 0 100z +30 +1 [from Eq. ()] 3 2 1
x 0 z Applying R, - R, =2R,,thenA={0 0 0/=0
1
=0 [ all elements of C, are zeroes] 0 ﬁ 1



10C4 lOC5 llc

m
17. -A=|"c, 'c, 12Cm+2
e, e, Be,,,

Applying C, — C, + C, and use Pascal’s rule
("C. +"C,_,=""1C,), then

e, e, g,
a=|"c, “c, “C,.,| =0 [given]
e, Bc, Bc .,
a m=5
1 sin(@ —-B)0 cos(@ -PB)6
18. LetA=|a sin 08 cos 016
a? sin(@ -B)B cos(@ —P)O
Applying R, -» R, — R, then
1-4% - 0 0
A=| q sin 016 cos aB
a? sin(@ —3)0 cos(@ —P)6
Expanding along R, then
5 sin 00 cos 00
A=(1-a")| .
sin(@ —=B)8 cos(a —B)6

=(1 —a%) [sinaB [Gos (@ —B)O —cosad in (@ —B)6]
=(1 —a®)sin (@0 —0B +P06) =(1 —a®)sin PO

f(x) g(x) h(x)
19. Let F(x)=| a b ¢ |=mx* +nx® +rx? +sx +t
p q r
..(i)
On differentiating twice and thrice of Eq. (i) w.r.t.x , then
["(x) g"(x) H (x)
F"(x)=] a b c
p q r
=12mx? + 6nx +2r (i)
") g (x) Ho(x)
F" (x)= a b c |[=2dmx+o6n ..(iii)
p q r
On putting x = 0 in Eqgs. (ii) and (iii), we get
") g (0) H(0)
a b c |=2r (iv)
p q r
£1O) g0 K ©
and a b c |=6n (V)
p q r

20.

21.

Now, subtracting Eq. (iv) from Eq. (v), we get
fr) = f1(0) g (0 & (0 k& (0 " (0)
a b c
p q r
=6n -2r =2(3n —-r)
cos(x +a) cos(x +[)
v f(x) =|sin(x +a) sin(x +B) sin(x+Y)
sin(B-y) sin(y—0) sin(a-p)
On differentiating both sides w.r.t. x , then
—sin (x +a) =sin(x +B) -—sin(x +Y)
sin(x+0a) sin(x +B) sin(x+Y)
sin(B-y) sin(y—-a) sin(a-p
cos(x +0) cos(x +B) cos(x +Y)
+|cos(x +0a) cos(x +B) cos(x +Y)
sin(B -y) sin(y-a) sin(a —p)
sin(x +0) sin(x +f) sin(x +Y)
sin (x +B) sin(x +vy)
sin(y—0) sin(a —p)
cos (x +f3)
cos (x +B)

sin (y — 0)

cos(x +Y)

frx)=

=—lsin(x + )
sin (B -y)
cos(x +0Q)
+|cos(x + Q)

sin (B —y)

cos (x +y)
cos(x +Y)
sin(a —p)
=0+0 [ R, and R, are identical]
=0
Of(x)=c
Now, f(8) —2f(¢) +f(W)=c —2c +c =0
1 1 1
LetA=|a b ¢

3 ;3 3
a b’ ¢

[constant]

R I

11
a b
Taking a, b, c common from C,, C,, C;, then=abc|1 1

Q
)

S
)

o
)

On multiplying in R, by abc, then
bc ca ab 1 1 1
A=|1 1 1|=-]|bc

a® bl a® b P

ca ab [R, = R,]

=la® b* ¢* [R, & R,]

bc ca ab

(@a=b)(b —c)(c —a)(a +b +c¢)

1 1 1
(x —a)* (x —b)* (x —¢)*
(x=b)(x=¢c) (x—c¢)(x —a) (x —a)(x—b)

Now, D =

=0 -a)(c =b)(a —c)(3x —a —b —¢)
Now, given that a, b andc are all different, then D = 0
O 3x—a—-b—-c=0

O x=%(a+b+c)



22. Given, determinant

23.

24.

2a (be — 4a®) = b (b® —2ac) + ¢ (2ab —c*) =0
O - [@a)¥ b} ¢+ B2 BcE 0

0 %(Za +b+c)[(2a —b) +(b —¢)® He —2a)’] =0

O 2a+b+c=0 (1)[b¢c]
Let  f(x) =8ax’ +2bx’ +cx +d
O f(o):dandfor%Q:ML,g Lgo2atbre
2 2 2
0 .
IR [from Eq. (i)]

0 JORNGEcE

So, f(x) satisfies Rolle’s theorem and hence f'(x) = 0 has

. 1
atleast one root in @ 10
2H

x2+1 ny x%z
Given,| xy* y*+1 y% |=11
xz* yz2 z2*+1

Taking x, y, z common from C,, C,, C, respectively, then

3
x +1
x? x?
x
341
g xyz | y? y y* =11
y
3
+1
z* z* z
z

On multiplying R, by x, R, by y and R, by z, we get

x3+1 x? x3
O y3 y3+1 y3 =11
z3 23 z¥+1

Applying R, - R, + R, + R, then
xPHyPazial 2P 4ydeziel x°
3

+y° +z% 41
y3+1 y3

z? z® z+1

=11

Applying C, - C, —=C,and C; —» C; — C,, then

x3+y3+z3+1 .0 0
3 1 0| =11

z? 0o 1
d ¥ty +1=11
g xP+yP+2z°=10

Therefore, the ordered triplets are (2, 1, 1), (1,2, 1) and (1, 1, 2).

** f(x) —x = 0 has imaginary roots.

Then, fx)=x>00r f(x)—x, 0,00 R
for f(x)—x>0,0x1 R,
then fLf(0)] - f(x)>0,0x0 R

On adding, we get
flf)]-x>00x R

25.

Similarly, f[f(x)] —x <0,0x1 R
Thus, roots of the equation f| f(x)] — x = 0 are imaginary

2 o d
Let z=|B 0 «a
y B 1
2 a3 [2 Byl |2 a3d
Then, z=|B o0 al=la 0 Bl=[B 0 a|=z
vy B 1| |8 a 1| |y B 1
Hence, z is purely real.
For infinitely many solutions
A=A =A, =7, =0
2 -1 1
A=0 0O |1 -2 1|/=0 0 ¢=5
r -1 2

For  t=50,=A,=4, =0

Now, [ fex)dx=[ " flx)de= [, fox)dx+ [ f) d
= frsyder [ fl) de
= [ U +5) + f(0) dx
=J’__510 2dx =2(-10 +5)

=-10 = -2t

26. On putting x =0, we getq, = 1

27.

On differentiating both sides w.r.t. x and putting x = 0, we get
a;=4a
On differentiating again w.r.t. x and putting x = 0, we get
2a, =12a* +8b

or a, =6a° + 4b
4 4 a4
Also, given|a, a, a,|=0
a; 4y 4
O - (a} a} a} 3a,aaF O

0 %(a0+a1+a2)[(ao _a1)2 +(a, _az)2
+(a, _ao)z] =0

a,ta, ta, #0

0 (ag—a)’ +(a, —a,)* +(a, —ap)* =0
O a,—a,=0a,-a,=0,a,—a, =0
0 a, =a, =a,
O 1=4a =6a” +4b
1 5
O a=—andb=
4 32

"+ f(x) =log,, x and g(x) =e™*
g f(10) =log,,10 =1

and g(10) =" =(-1)"" =1



28.

29.

30.

f(10%) =log,,10° =2

and g(lOZ) =00 = (-1)1 =1
f10%) =log,y10* =3

and g (10%) = 100 = (1)1 =4
fEORE)  fEEY 1

Given, 9(x) = | f(x ) E(x?) [fHIE) 0
f(x3)@(x3) [f(x3)]g(") 1
fa0)g0)  [fAOE™ 1
0 @ (10)=|f10%)10%) [f10)EM) o
£A07)T(107)  [£10%)) 0D 1

1
=12
3

(S

1
0/=0
1

1 (sz _G_ZX)Z (a 2x +a—2x>2

LetA=[1 (B -B %) (B +p ™)
Lo(y" -y ™) (v + vy
1 (@ —q 2%y
Applying C; — C3 = C,then A=|1 (B> =B~ %)
L=y

The given equations can be written as
(@-1)x-y-z =0,
-x+(b-1)y -z =0
and —x-y+(-1)z =0
For non-trivial solution
a-1 -1 -1
-1 b-1 -1|=0
-1 -1
Applying C; - C, —Cyand C, —» C, — C;, then
a 0 -1
0 b -1|=0

-c —¢ c-1

c—1

Expanding along R, then
a abc—=b—-¢c)—0-1(0 +bc) =0

a ab + bc + ca =abc
A -1 cosB
For non-trivial solution| 3 1 2 =0

cos® 1 2

Applying R, - R; —R,, then

A -1 cos 0
3 1 2 |=0
cosB-3 -~ 0 - 0

Expanding along R 5, then
ad (cos @ =3) (-2 —cos B) =0

4/=0
4

O (cos® —3)(2 +cosB) =0
cosB =3,-2, where -2 is neglected.
A -1 cosB

Hence, 3 1 2
cosB 1 2

a’ + x* ab ac
31. -A= ab b+ x* be
ac be ct+ x?

Taking a, b, c common from R, R ,, R ; respectively, then

2 2
a” +x
b c
a
2 2
b® + x
A =abc a c
b
2 2
c"+x
a b
c

On multiplying in C,, C,, C; by a, b, c respectively, then

2 2 2 2
a® + x b c
A= a’ b? + x* c?

2 2 2 2

a b ¢+ x

Now, applying C, » C, + C, + C;, then

x+a’ +b% +c? b? c?
A=|x*+a® +b% +c% b +x° c?
XX +a® +b?+¢f b* ct+ x?

Applying R, - R, —R;andR; - R; — Ry, then
b? ¢

A= 0 x?
0 0 - x

x4+ a? +b%+c?

:x4(x2+a2+bz+02)
V6 2i
32 LetA=|V12 B+8i 3V2+6i
Jig V2 +4120 V27 +2i
Applying R, -~ R, —+/2 R and R, - R, —+/3 R,, then
Vo - 2i 3+6

3+4/6

A=|o 3 —2+/3 +6i

0 V2
Expanding along C,, we get

_ B —23 + i
<o V2 =342 +2i

=6 [-3v6 +2i/3 +2v6 —2i3]
=6 (=+6) = -6

n
33. 22k‘1 =1+2+2% . 42" =2" 1
k=1

—32 +2i

> 0 only trivial solution is possible.

[real and rational]



A U N S B
kz:lk(k+1)_ ;B? ¥+ 10

1 1 n

1 n+1 n+1
sin Q’%Qe sin gz—eg
sin
i

_ 1
AL — sink®

z
sin Q’ﬁge sin QLSE
n 2 2
n+1 . %Q
sin

and sinkf =

Given, D, =

“ k-1 C 1 sin kB
kz:lz kzzlk(k+l) kz:l

n
0y D =| X Y
kZ:lk

z
S - z 1 sin Q’;—lge sin %GQ
sin %Q
. sin %Qe sin Q'z—eg
n+l sin %@

2" -1

=l x y z =0
+
sin Q’—lge sin g@@
n n 2 2
2 —
n+1 . %Q
sin
b ad +b
34. We have, b c ba+c|=0

ad +b b +c 0
Applying C; - C; —aC, —C,, then

a b 0
b c 0 =0
aa+b -+ ba+tc ~aa® +2ba +c)

Expanding along C, , we get
—(a0® +2ba0 +¢)(ac —b?) =0

O (a0® + 200 +¢) (b® —ac) =0
0 b?> —ac =0anda0® +2b0 +¢ =0

i.e.a, b and c are in GP and (x — ) is a factor of
ax® + 2bx + ¢ =0.

2 cosx 1 0

35. v f(x)=| 1 2 cosx 1

0 1 2 cosx
=2 cosx (4 cos’x —1) =1 (2cosx —0) +0
=2 cosx (4 cos’x —1 —1)
=4 cosx (2cos’x —1)
=4 cosx cos 2x
=2(cos3x + cosx)

Option (a)

f%QZZ §os¥+cos§%:2 %1 +%@:_1

Option (b)
f'(x)=2(-3sin3x —sin x)

O O
O f%QZZ @—?winﬂ—sinEQ:ZED——BD:—\/g
3 0 20

Option (c)

n n [$in 3x Dn
dx =2 3x + dx=2 + si
.[0 f(x) dx J'O (cos3x + cos x) dx R sin x50

=2[(0+0)—(0+0)]=0
Option (d)
J';Tf(x) dx =2 I_nn (cos3x + cos x) dx =4 J';T(cos 3x + cos x) dx
=0 [from option (c)]
x*=5x+3 2x-5 3

36. cA(x)=|3x +x+4 6x+1 9

7x* —6x+9 14x -6 21

Applying R, - R, =3R and R; - R, —7R,, then

x2=5x+3 .. 2x-5 - 3

=| 16x-5 16 0

29x — 12 29 0
16x -5 16

29x —12 29

Expanding along C;, we get =3

Applying C; —» C, —xC,, then
-5 16

=3(—145 +192) =3 x 47
-12

A(x)=3

=141 =ax® + bx® +cx +d [given]
0 a=0,b=0,c=0,d =141

a’ bsinA c¢sinA

37. ‘o A=|bsinA 1 cosA

csinA  cosA 1



Taking common a from each R, and C,, then

1 bsinA csinA
b a a 1 sinB sinC
inA
A= s 1 cosA |=|sinB 1 cosA
a
i sinC  cosA 1
csinA cosA 1
a
[ by sine rule]
Applying C, — C, —sinBC, and C; - C; —sinCC,, then
1 0 0
A =|sinB 1 -sin’B cosA —sinB sinC
sinC cosA —sin B sinC 1 —sin’C

Expanding along R, then
cos [TL—(B + O)]
—sin Bsin C
cos’C

[A+B+C=m

2
B
A= cos

cos [Tt —(B + C)] —sin Bsin C

_ cos’ B —cos(B + C) —sin Bsin C
—cos(B +C) —sin Bsin C cos’C
cos’B —cosB cosC
—cos B cos C cos’C
= cos? B cos’C - cos? B cos’C =0
a a* 0
38. - fa,b)=|1 (2a+Db) (a+ b)*
0 1 (2a + 3b)
Applying C, - C, —aC,, then
a - 0 0
flab)=|1 (a+b) (a +b)?
0 1 (2a + 3b)

Expanding along R, then

(@+b) (a+b)’
1 (2a+3b)

fla,b)=a

1 (@+b)

=a@* O oy ap)

=a(a+Db)(2a +3b —a -b)
=a(a +D)(a +2b)

sec? x 1 1

39. - f(x) =|cos®x cos’x cosec’x
2 2

1 cos“x cotx

Applying C, - C, — cos® x C,, then

sec? x 0 1

flx) = cos® x cos?x — cos* x cosec’ x
1 0 cot’x
Expanding along C,, then
2
. sec” x 1
f(x) =sin®x cos®x )
1 cot” x

=sin? x cos® x (cosec? x —1)
=sin® x cos® x cot?x = cos* x
option (a)

T[/4()d_n/4 4d—2W4 sy
J'_m4fx x—J’_m4 cos” xdx = IO cos” x dx
/4 + cos 2x
L e,

0 2

1 . m2 + cosx
Lol [ ool

2J0 2

1 _m2 2
:ZJ-O (1 +2 cos x + cos”x) dx

1  m2 1 w2 1 m2
:fJ' 1|]1x+f‘r cos x dx + — cos® x dx
4J0 2790 4J0

m, 1 m_ 1 1
=+ -(1-0)+—=—(2M+8+ T) =— (3 TT+8
8 2( ) 16 16( m 16( )
option (b)

f'(x) = 4 cos® x - sin x)

ST .

option (c) and (d)
e 0<cos*x<1
Maximum value of f(x)is 1.

and minimum value of f(x)is 0.
a a+ x* a+x*+x
40. LetA=|2a 3a+2x°

3a 6a+3x?

4a +3x* +2x*

10a + 6x% +3x*

Applying R, - R, =2R,and R; - R; —3 R ,then

a a+x* a+x*+x*
A=|0 a 2a + x°
0 3a 7a +3x°
Applying R, — R; —3R,, then
a . a+ x? a+x?+xt
A=lo 2a + x*
0 a

-3 = 2 3 4 5
=a =a, tax ta,x” ta;x” ta,x tasx

+a, x® +a,x” [given]



0 a,=a’a =0,a,=0,a;, =0,a, =0,a; =0,a, =0,a, =0
and flx) =ayx* + a;x +a, =a’x?
option (a) f(x) 200 a*x% 0

Ifa® >0, thenx* =0

O a>0,x0R
option (b) If a =0, then f(x) =0
and If x =0, then f(x) =0

0 Aliter (b) is fail

option (c) f(x) =0

g a*x*=0 or x*=0
a x=00

option (d) For a =0, f(x) = 0 is an identity, then it has more
than two roots.

4x —4 (x —2)° x?
41. Let A(x)=[8x - 42 (x —22) (x +1)°
12x =443 (x —243)% (x-1)°

On putting x = 0 in Eq. (i), then

-4 4 0
-42 8 1|=gq,
43 12 -1

or ay=—-4(-8 —12) —4 (42 +443)
=16 (5 -2 =43) =term independent of x in A.

Also, on differentiating Eq. (i) w.r.t. x and then put x =0, we

get
4 -4 0 -4 4 0
-42 8 1|+ 8 -42 3
-43 12 -1| |43 12 -1
-4 4 0
+-4l2 8 1|=gq
12 -4/3 3

O a =4(-8 —12) +4 (442 +44/3)
—4(44/2 =36) —4 (=8 +124/3)
- 4(24 +43) —4(-1242 -12)
=48 + 482 —483=48(1 + /2 —3)
= Coefficient of x in A(x)
3 3x 3x% +2a°
42. - f(x)= 3x 3x% + 2a® 3x% + 6a’x
3x% +2a% 3x® +6a’x 3x* +12a%x% + 2a*
Applying C; - C; —xC,and C, - C, — x C}, then

3 0 2a*

flx)= 3x 2a* 4a’x

3x% +2a® 4a’x 6a’x* +24*

ApplyingC, - C, —x C,, then
2

3 0 2a
= 3x 2a° 2a°x
3x% +24% 4a*x 2a*x* +2a*
3 0 1
=4q* 3x 1 x
3x? +24% 2x x*+d°

Applying C; » C, =3 C, then

0 0 1
f(x)=4a"| 0 1 x
—a® o 2x e xP gl

Expanding along C,, we get
= 44" [-a® (0 -1)] = 4a°
0 fx=0

ie. y = f(x)1is a straight line parallel to X-axis.

43. --a > b >cand given equations are

ax + by +cz =0,
bx+cy +az =0

and cx+ay+bz =0
For non-trivial solution
a b ¢
b ¢ a|=0
c ab
O 3abe —(a® +b* +¢) =0
O a+b+c=0

Ifa andp be the roots of at® + bt + ¢ =0
O O(+[3=—éand0(B=E
a a

and D =b%-4ac =(—a —c)* —4ac =(a —c)* >0

For opposite sign|a =3[ >0

0 (@-B)¥>0 O (a+p)*-40B>0
2

O b—2—£>0 O (-a-c¢)* —4ac >0
a a

a (a —¢)* >0, true

Hence, the roots are real and have opposite sign.

11 1
44. Here, A=|1 3 2|=109-2\)-1(3-2) +1 (A -3)
1 A3
=-(\ -5)
311
A =|6 3 2|=39-2\)-1(18 —=2b) +1(6A —3b)
b N 3

=-(b-9



45.

3
A, =1 6
b

(S R
1
—_

(18 =2b) =3(3 —2) +1(b —6) =—(b —9)
1 1 3
and A;=|1 3 6|=1
1 A b
(3b—=6A)—1(b —=6) +3(A\ —-3) =2b -3\ -3)
Aliter (a) for unique solution A # 0
ie. A#5,b0OR

Aliter (b) for no solution
D = 0 and atleast one of A}, A,, A; is non-zero

a A= 5,b#9
Aliter (c) For infinite many solution
A=A =A,=A; =0
ad A= 5 9
For non-trivial solutions
A sind  cosa
1 cosd sind [=0

-1 sind —cosO

Expanding along C,, we get

O A (—cosf —sif )—1(-sth cOs -sin s )
-1 (sin’a - cos’a) =0
ad -A+ sit2+ cof= 0
d A= (sim2+ cosl )
-2 <sin20 + cos20 <42
0 -2 <A <2
0 S =[-+/2,42]
Sol. (Q. Nos. 46 to 48)
11 1
A=[1 2 3|=(\-5),
13 A
51 1
DA =9 2 3/=(A+u -18),
H 3 A
1 5 1
A, =[1 9 3| =(4A -2u +6)
1 B A
1 1 5
and A, =1 2 9|=(n-13)
13
46. The system is smart, if
Az00O ¥ 5
or A=A =7, =7A; =0
ad A= 5 and p=13

47. The system is good, if
A=AN =7, =0 =0
O A= 5and p=13
48. The system is lazy, if
A = Oand atleast one of A,A,,A; #0

O A= S5andp #13
Sol. (Q. Nos. 49 to 51)
be-a® ca-b> ab-c*| |a b cf
ca—-b* ab-c* bc-a*|=|b ¢

2 2 2
ab—-c® bc—a® ca-b c a

Fora=1,b=xandc = x*

X2 -1 0 x—x* 1 x x
0 x-x* O-1=] x x* 1
x-xt -1 0 x? 1 x
O A= 5% 25

49. - N =(25)* =625
Sum of digits of A* =6 +2 +5 =13
50. From Eq. (i), we get
A B C
B C Al=|b ¢
C A B

O- (@t b+ c* 3abcy+ 7
u a’+b> +c* —3abc =¥7
O a’+b* +¢* —3abe =7
a b ¢
51. - aA+bB+cC =|b ¢ a|=+Aa® +b® +c* Babc)
c a b
=—~-3) =3
Sol. (Q. Nos. 52 to 54)
o +B+y =-2,ap +By +ya =4 andafy =3

a By a By
52.|y o BI=-B y a|=da’+B +y’ -3apy
By a y a B

=@ +B +y)(@® +p* +y* —ap ~By —yo)
=(@ +B +y)[(a +B +y)* -3(ap +By +y0)]
=(-2)(4 -9) =10

a-1 2x+1
53. Letx = O <X
a+2

1-x
o is a root of x* +2x% —x =3 =0
0 a 4w fee -3 =0

()

[ra+b+c>0]



. ngjxlg s @z;cjxlg ~ @2;::@_3 o

O P +6xt+21x -1 =0 ()
Hence, G_I,B_landy_lare the roots of Eq. (i), then
a+2p+2 y+2
a-1 B-1 y-1__
a+2 B+2 y+2
g faci,Bor y-i_6m
o+2 B+1 y+2 1 n
0 m=6andn =1,
m n?| |6 1
then = =42 -5 =37
m-n m+n 5 7
a b bl |a B y2
54. - b a b|=|p y a| =@+ +y*> —30aBy)*
b b a |y a B

=(@ +B +y)’[(a +B +y)* -3(aB +By +yo)]*
=(-2)%[(=2)* +3]° =4 x49 =196
Sol. (Q. Nos. 55 to 57)

2ax 2ax-1 2ax+b+1
s flx)=| b b+1 -1
2(ax+b) 2ax+2b+1 2ax +b
Applying C, - C,—C,and C; - C; —C,, then
2ax -1  b+1
f'x)= b 1 -1-b
2ax +2b 1 -b
Applying R, — Ry — R, , then
2ax -1 b+1
f'(x)=] b 1 -1-b
2b 2 —2b-1
Applying R, — R; —2R,, then
2ax -1 b+1
fl(x)=|b 1 -1-b
0 - 0 .- 1
g f'(x)=Qax+Db)
g f(x) =ax® +bx +c
flo)=2 0=z 2 ..(1)
and fM=10d¢ & =2 10¢ E- 1 ..(i1)
Also,  f' %Q =005t & 0 (i)

From Egs. (ii) and (iii), we get

azlandb:—5
4 4
. Foy = 5% 4
4 4

55, - f(2)+ f(3) = % —% +2Q+ %-% +2§:1

x? 5x

56. - f(x)+1=0 0 I+3:0
D:é-g :_§ <0
16 16

[0 Number of solutions = 0

57. Minimum value of f(x) = —42 =
a

L7
Hence, range of f(x)is 57—, oo@
ge of flx)is g

Sol. (Q. Nos. 58 to 60)
Put x =1 on both sides, we get

1 1 0
1 1 0 |=q,0€ q
tanl sin’1 cos’1
we observe that
a = f'1)
x-1 3
x e (x-1)

where f(x) =|x—Inx cos(x—1) (x—1)*

tan x sin®x cos®x
1 e ! 3(x —1)?
fi(x)=|x—Inx cos(x-1) (x-1)°
tan x sin®x cos®x
x e (x-1)°
1
+1-— =sin(x-1) 2(x —1)
x
tanx sin®x cos®x
x e (x-1)°
+Hx-Inx cos(x—1) (x-1)
sec?x sin2x —sin2x
1 1 0 1 1 0
O f=|1 1 0 |+]0 0 0
tanl sin’1 cos?l| |[tanl sin®1 cos®1
1 1 0
+ 1 1 0
sec’1 sin2 —sin2
=0+0+0 =0
t a, =0
_ - T
58. cos™!(a,) = cos (0) =?
59. Let P = lim(sin x)™ = lim(sin x)*
X—ag x-0
U Inp =limxInsinx
x=0 [form (0 X )]
Insin x cot x
=lim = lim 5 [ by L' Hospital’s Rule]
x-0 Yx x-0—=Yx



2
= -lim
x-0 tanx

a P=¢=1
60. Required Equation is

=-=1X%X0=0

(x=ag)(x —a) =0
a (x=0)(x—0) =0
g x* =0

Sol. (Q. Nos. 61 to 63)
Multiplying R, R,, R; by a,b,c respectively and then taking a,b,c
common from C,,C,,C;,
we get
-bc  ab+ac ac+ab
A=|ab+bc -ac  bc+ab

ac+bc bc+ac —-ab

Applying C, - C,—C, and C; » C; —C, and then taking
(ab + bc + ca) from C, and C;, we get
—bc 1 1
A=(ab+bc+ca)’lab+be -1 0
act+bc 0 -1

Applying R, — R, + R, + R,, we get

ab+bc+ca - 0 -+ 0
=(ab + bc +ca)®| ab+bc -1 0
ac + bc 0 -1

0
=(ab + be +ca)’ - =(ab + be +ca)’

Also, a,b and c are the roots of
x° —pxZ +qgx-r =0
a+b+c=pab+bc+ca =q abc=r
O A= ¢ (1)
61. - AM >GM

0 wgzmb Che [2a)'/?

O =) 0 ¢* 227

or
[from Eq. (i)]
62. - a,bandcare in GP.
O mbi=acOb: abe M b=/"

and b is a root of x> — px* +qx —r =0

d b> - pb® +qb-r =0

O r—pr2/3+qr1/3—r20

a pri=q¢%

O ¢ =pr
63. - A=270¢%=27

a q=3

or ab+bc+ca =3and a® +b* +c? =2

0 Zazb =a’h +a’c +b%a +b*c +c*a +c%b
=(a+0b +c)ab +bc +ca) 3abc
=3p-3r
=632 —3r
[o@+b+o)?=a’+b*+c* +2(ab +be +ca)
=322 -r) Op?=80 F 22]
Sol. (Q. Nos. 64 to 66)

Taking a,b,c common from R, R,, R, respectively and then
multiplying by a,b,c is C,,C,,C, respectively, we get

a’+n b? c?
A, = a’ b*+n c?
a* b* c2+n

Applying C; —» C, +C, +C;, then
n+a’+b%+c? b? c
A =|n+a®*+b*+c® b +n ¢

n
b* c? +n

2

2

n+a?+b? +c?

Applying R, - R, —R and R, - R; —R,, then

n+a®+b*+c? b? ¢
A, = 0 n 0
0 0 n
A, = n® +n’a® +b* +c?) (1)
Also,a+b+c =\
3b=A [ a,b,care in AP]
A
O b=—
3
Also, bisroot of x°>—Ax?+11x -6 =0
0 b* = Nb* +11b -6 =0
AOA 1
0O D+ 6=0
27 9 3
0 203 =99\ + 162 =0
A=6
Then, equation becomes x* —6x* +11x =6 =0
O x=1273
Let a=1,b=2andc=3

From Eq. (i), we get

A, = n® +14n®

. iAn _ n(n+1)(3n” +59n +28)
< 12
7
64. 54, = 708(147 +59 (7 +28) _ (14)°
Z 12
65. D B0*T)
A, (n+14)
0 % <8
A

n



66. -

67. We have,

68.

A, =r+14r°
27A, - N, _ 28

27r? 3
2 @7, -0, 0 28
O Zﬁ#@:—xa’o =280
£0 o7 3
32 +k 4% 3% +3+k
42 +k 5% 4>+4+k|=0
524k 6% 5%+5+k

Applying C; - C; — C,, then

32+k 4% 3
42 +k 5% 4]=0
524k 6% 5

Applying R, -~ R, ~R;and R; - R4 — R, then

9+k 16 3

7 9 1|=0

16 20 2
O (9+k)(18—20) —16 (14 —16) +3 (140 —144) =0
O - 18 28 32 1z 0 O 2k=2
0 k=1

1 1 1
—t—+—+..tw

Now, 25y2Fy2F . o=(2F)2 4 8

We have, -6 x-2 —4|=0
2 -4 x-6
Applying C, — C, + 3 C, then
x -1 0 2
-6 x-—14 -4 =0
2 3x-22 x-6
Expanding along R, then
(x = 1) {(x —14) (x =6) +4(3x —22)} =0 +2
{—18x +132 —2x +2} =0

O (x-1)(x* -8x —4) +2(-20x +160) =0

O x® —9x% =36x +324 =0

a (x=9)(x —6)(x +6) =0

0 x=9 or 6 or —6
Now, leta =9, =6,y = -6

O i+l+l:l+l-l:l

x e* ! (x—-1)°
69. We have, x—Ilnx cos(x—-1) (x —-1)°
tan x sin® x cos® x
=a, +a (x —1) +a, (x —1)* +... +a, (x -1)" ..(0)
On putting x =11in Eq. (i) , we get
1 1 0
1 1 0 [=a,+0+0+..
tan1 sin®1 cos®1
O a,=0 [ R, and R, an identical]
On differentiating Eq. (i) both sides w.r.t.x, then
1 e* 1 3(x-1)7°
x-Ilnx cos(x-1) (x—1)°
tan x sin® x cos? x
x e ! (x-1)°
+ @ —lg —sin(x —=1) 2(x —1)
x
tan x sin® x cos? x
x e ! (x—1)°
+|x—-Inx cos(x —1) (x —1)?
sec? x sin2x —sin2x

=0 +a, +2a,(x —1) +3a, (x -1)*+ ... + na, (x —1)" !

Now, on putting x =1, we get

1 1 0 1 1 0
1 1 0 |+ O 0 0
tan1 sin’l cos®l tanl sin®1 cos®1
1 1 0
+ 1 1 0

sec’l sin2 -—sin2
=a, +0+0+.. +0
Oa,=0+0+0=0

a; +1

Hence, (2% + 3°1) =20 +3%°% =1 +1)! =2! =2
1 cosO cosfP 0 cosa cosf
70. Given, | cosa 1 cosy|=|cosa 0 cosy

cosfB cosy 1 cosf cosy 0
O 1(1—cos®y) —cosa (cosa —cosP cosy)
+ cos 3(cos y cos a = cos P)
=0 —cosa (0 —cosP cosy) +cosP (cosy cost —0)
O 1-cos’a —cos?P —cos’y
+2cosd cosf3 cosy =2 cos A cos3cosy
O 1-cos’a —cos’B —cos’y =0

Hence, cos’al + 0032[3 + coszy =1

(b +c)? a* a?
71. - fa,b,c)=| b* (c+a)} b°
¢t ¢t (a + b)?



72

Applying C, - C, —C,and C; —» C; — C,, then
(b+c) a*—=(b+c) a* —(b +c)?
f@abc)=| b* (c+a) -b* 0
c? 0 (a + b)? —¢?

(b+c) (a+b+c)(a—-b—-c) (a+b +c)(a —b —c)
=| »? (cta+b)(c+a-D) 0
c? 0 (@a+b+c)(@a+b-c)

(b+c¢) a-b-c a-b-c
=(a+b+c)| b cta-b 0

c? 0 atb-c
Applying R, - R, =(R, *+ R;), then
2bc -2c -2b
fabc)=(@+b+c)|b* c+a-b 0

c? 0 a+b-c

1 1
Applying C, - C, + 3 C,and C; —» C; + — C, then
c

2be - 0 .- 0

2

fabc)=(a+b+c) b.z cta %
2

¢ < a+b
b

Expanding along R, then

f(a b,c)=(a+b+c)[2bc{(c+a)(a+b) —bc}]
=(a+b +c)*{2bc(ac +bc +a® +ab —bc)}
=2bc(@a+b+c)aa+b +c)

=2abc(a +b +c)°
We get, greatest integer n [N such that(a + b + ¢)" divides
fla, b, c)is 3.

The system of equations has a non-trivial solution, then
1 —-sin® -—cosB
-cos® 1 -1 =0
-sin® -1 1

Applying C; — C; + C,, then

1 -~ —sinB —sin B —cos B
—cosB 1 0 =0
—sin© -1 0

Expanding along C,, then
(—=sin B — cos 0) (cos B +sin B) =0

a (sin © + cos 0)? =0

O sin® +cos B0 =0

a sin® = —cos 0
O tan@ = -1

73.

74.

O 9—7 [0 o, m] ]
80
Hence, — =6
Tt
1 1 1 1
1 2 3 4
Let A=
1 3 6 10
1 4 10 20

ApplyingR, - R, R, R; - R; —R,and R, - R, — R, then

1 v 1 oo 1 e 1
0 1 2 3
A=
0 2 5 9
0 3 9 19
1 2 3
Expanding along C;, then A=|2 5 9
3.9 19
1 2 3
Applying R, - R, =2R andR; - R; — R, then=(0 1 3
0 3 10

1
Expanding along C, we get A =1 5 =10 -9 =1
1+a 1 1 1
1 1+b 1 1
LetA =
1 1+¢ 1
1 1 1 1+d

Taking a, b, ¢, d common from R}, R ,, R ; and R, respectively,
then

1 1 1 1
1+- = k= -
a a a a
1,1 11
A=abed| b b bl b
1 1 o1+ 1
Cc C c Cc
1 1 1 1
= il _ 1+ =
d d d d

Applying R, - R, + R, + R; + R, and taking

1,1 1 1
+ — + — +— +—[Jcommon, we get
a b ¢ d

A:abcd§+l+l+l+1§
a b ¢ d

1 1 1 1
1.1 11
b b b b
o1 1
c C c C
1111
d d d d



ApplyingC, - C, = C,,Cy - C; =C,and C, —» C, —C,, then

A=abed J+ 2+ 42 2]
a b ¢ d

1 o 0 0
1
Ly 0
b
1 o 1 0
C
L 0 1
d

=abed J+ -+ ++hnn
a b ¢ d

=abcd + (bed + acd +abd +abc)= 0, + O,

16 %8@
=— + —[]=8
1 1

1+a 1 1
75. Given,|1+b 1+2b 1 [=0
1+c 1+c¢ 1+3c
Taking a, b, c common from R, R, and R, respectively, then
1 1 1
1+~ - =
a a a
1 1 1
abc|1+—- 2+—- — =0
b b b
1+1 141 541
c c c

76.

1

Applying R, - R, + R, + R, and taking @ + 1 +% +
a c

common, we get

1 1 1
1 1 1
abc§+7+7+7§1+l 2+l 1 =0
a b ¢ b b b
1+ 941l 541
c c c
Applying C, - C, —C,and C; — C; — C,, then
1 e 0 -0
1,1, 10 +1 1 -1
abc§+7+7+f 5 =0
a b ¢ .
1
1+-— 0 2
c
Expanding along R,, we get
1 1 1
2abc§+7+7+7§:0
a b ¢
a?z0,b%0,cZ0
1,11 -1, -1, -1
O —+—-+=-=-3o0r|a +b +c|=3
a b ¢
Given equations
ax + hy +g =0, (1)
hx+by + f =0 ..(ii)
and ax® + 2hxy + by® +2gx +2fy +c +A =0 ...(ii)

Eq. (iii), can be written as
x(ax+hy +g) +y(hx +by +f) +gx +fy +c +A =0

O xO+y0+gx+fy+c+A =0 [fromEqgs.(i)and (ii)]
0 gx+ fy+tec+A=0 .(iv)
According to the question Egs. (i), (ii) and (iii) has unique

solution. So, Egs. (i), (ii) and (iv) has unique solution,

a h g
then h b f |=0
g f c+A

O a(be+ b\ = f%) —h(ch +h\ - fg)+ g (hf —bg)
O (abc +2 fgh —af® —bg* —ch?*)= A(h* —ab)

abe + 2fgh —af?* —bg® —ch® _

A
h* —ab

According to the question, A =8

77. (A) - (p, 1) (B) » (p. 1) (C) » (p. g, 8. D)

(A) Using a® + b* + ¢ =0, we get

b+ ¢? ab ac -a* ab ac
A=| ab ¢t +a? be |=|ab -b* bc
ac be a’+b? ac  be —c?
-a a a
=abc| b -b b
c ¢ —¢

[taking a, b, ¢ common from C,, C,, C, respectively]

Applying C, —» C, +C and C; — C; + C,, then

-a ... 0 .. 0
A=abc| b 0 2b
c 2c 0

=(abc) (=a) (-4 be) =4a” b* ¢*
ad A= 4
a atb a+b+c
(B) Let A=|2a 5a+2b 7a+5b+2c
3a 7a+3b 9a+7b+3c

Applying R, - R, —2R, and R; - R; —3R,, then

a - a+b a+tb+c
A=|0 3a 5a +3b
0 4a 6a + 4b
3a 5a+3b
=a
4a 6a+4b

= a(18a® +12ab —20a* —12ab)
= -2a° = -1024

0 a’ =512 =8’

O a=8

[given]



x-1 2x*-5 x*-1
(C) Let A(x) =[2x%+5 2x+2 x> +3 (1)
X -1 x+1 3x%-2

According to the question,
A(x) =(x? =1) P(x) +ax +b

UA 1)=a+band A(-1) =-a +b ..(id)
From Eq. (i), we get
0 - 3 - 0
A1) =|7 4 4|=3(7 -0) =21
0 2 1
-2 -3 2
and A(-1) =| 7 0 2|=3(7 +4) =33
-2 0 1

From Eq. (ii),a + b =21and —a + b =33,
we geta = —6,b =27
0 4a+2b=-24+54 =30
78. (A) - (p, s, 1);(B) » (1, 1); (C) - (p, Q)
1 1 1 1 1 1
Ay A=fita) fil) filx)|=1A@) AB) £i5)
L) fillxe) filxs)] [fR) foBB)  fol5)

1 1 1
= 2+q 3+aq 5+aq
4+2b +b, 9+3b +b, 25+5b +b,
Applying C, - C,—C, and C; — C; —C,, then
1 0 e 0
A=| 2+aq 1 3
4+2b, +b, 5+b, 21 +3b
|1 3
C5+b, 21+3b
=21+3b, —15 —3b, =
1 b a,
B) f(x)=]1 b 2a, —x
1 2b-x a

Applying R, - R, —R and R; -» R; —R,, then

1 .- bl a
f(x) =10 0 a, —x
0 b —x 0

= a, —x)(b, —x) = —x" +(a +b)x —a; by

(a, + 171)2 —4ab,
4-1)
— (@ =b)* _36_

4 4
(C) " f(x)is a polynomial of degree atmost 6 in x.

Minimum value of f(x) = —42 =-
a

If f(x) =a, +ax +a,x* +a;x® +a,x* +ax° +agx®
D= a& f(0)
11 0] |[=2-2 0 =21 0
=1 0 1j+-1 0 1|+-10 3
11 8 0 2 8 0 1 12
=—-8-12+18 =2
O [A|=2
79. (A) ~ (% ®) » (1 (C) ~ (p.q9)
¥*+3x x-1 x+3
(A) Let f(x)=| x*+1 2+3x x-3

x2=3 x+4 3x

f(x) =ax" +bx’ +cx® +dx +e (i)
0 -1 3
O e=f(0)=] 1 2 -3[=0+1(0-9) +3(4 +6) =21
-3 4 0

Dividing both sides of Eq. (i) by x* i.e., C, by x, C, by x
and C,; by x and then taking lim, we get

—_
—_
—_

Hence,e+a =25

x—1 5x 7

(B) Let f(x) =|x* -1 x-1 8|=ax® +bx* +cx +d (1)
2x 3x 0
1 0 7 -1 5 7 -1 0

O c=f(0)=|0 -1 8/+|-1 1 8[+|-1 -1 0
2 0 0 |03 0 |0 0 o0

=2(0 +7) =3(=8 +7) +0=17
Dividing both sides of Eq. (i) by x” i.e., ¢, by x?, ¢, by x and
taking lim , we get

X— 00
0 5 7
a=1 - 1 - 8|=-1(0-21) =21
0 3 0

Hence,c+a -3 =35

K H+dx x+3 x-2
(C) Let g(x) =| x-2 5 x-1
x—3 x+2 4x

=ax® +bx* +ex® +dx® +ex +f



80.

81.

0 3 -2
O f=g0)=|-2 0 -1/=0-3(0-3) —2(—~4 —0) =17
32 0
43 =2/ |lo 1 =2/ [0 3 1
ande=g'(0)=[1 0 —-1|+|-2 5 -1|+|-2 0 1
12 0| |31 0| |[-3 2 4
=1-23+11 = -1
Hence, f +e =17 —11 =6
(A) -~ (p,q1)(B) - (p.q 1,51 (C) - (p,qrs, 1)

(A) Taking common a, b, ¢ from R, R, and R, respectively and
then multiplying in C;, C, and C, by a, b, ¢ respectively, then

a+ (b +c*)d b*(1 =d) (1 =d)
A=| d*1-d) b +(*+a*)d (1 —d)
a*(1-d) b*a-d)  c* +(a® +bDd
Applying C; — C, +C, +C,, then
1 b*1-d) c*(1-d)
A=[1 b*+(c*+a)d X1 —d)
1 b*1-d)  cF+(@*+bHd

[ a®+b*+c* =1]

Applying R, - R, —R and R, - R; —R,, then
1 b*(1-d) 1 -d)
A=o d 0o |=d*
0 0 d

[ a® +b% +c? =1]

(B) Multiplying C, by a, C, by b and C, by ¢, then

a b _a+b)
c c c
Aol o b ¢
abc a a
bd(b +c¢) bda+2b+c) (a+b)bd
ac ac ac
Applying C;, —» C, +C, +C;, then
, b _(a+b)
c c
A= L 0 k < =0
abc a a
bd(a+2b+c) (a+b)bd
ac ac
(C) Applying C; — C; —cosd C, —sind C, , then
sina cosa 0
A=|sinb cosb 0|=0
sinc cosc 0
(A) - (p,1);(B) = (p, g, 1, 1;(C) - (p. 1, 5)

(A) Possible values are =2, -1, 0, 1, 2 and numbering

determinant = 3* =81

82.

) 10 1 -1 0 1 1 -1
ie., =1, =0, =-1, =2,
-1 1 0 0 1 -1 1 1
-1 1 )
) 1:—2 On=5 0 (n-1)"=16

(B) There are only three determinants of second order with
negative value
0 1

1 o

1
1

1
ol’

0 1
11

Number of possible determinants with elements 0 and 1

are 2 = 16. Therefore, number of determinants with
non-negative values is 13.

O n=13

a (n—1) =12

(C) There are only four determinants of second order with
negative value

-1 1

1 1)

g n=4 0

Statement-1

A(r) =

1 -1
-1 -1

11
1 -1|°

-1 -1
-1 1

5

n(n+1) =20

r r+1
r+3 r+4

=(r® +4r)
= 2(-3)
=(-3)

=r(r+4)—(r +1)(r +3)

—(r* +4r +3)=-3

0 ZlA(r)

+(=3) +(-3) +..

n times

+(-3) =-3n

[0 Statement-1 is true.
Statement-2

Am:ﬁm £40)

fa(r fa(r)
[ fi(r)

= [(r) falr) = folr) f(r)

u Z A(r)= ~ f2(r) f3(r)]

B

z LAC) £,0)]

S AO) S A0
z f5(r) Z fa(r)

=3 [A0) £0) o)

and

:

On gOn g

=§ﬁwﬁgﬁm§

From Eqgs. (i) and (ii), we get z Ar)#

SN ¥

I:I On
fH @Z fs(r) ..(i)

S A3 A0

3 £i)

[0 Statement-2 is false.
Hence, Statement-1 is true and Statement-2 is false.



2
a, + bx

A=lg, + b,x*

83. -

2 2

as + byx® ax® +by oy

a b c 1 x* 0

1 oG )
- 2 1
=la, b, c,|*x|x* 1 0

a; by ¢4 |0 0 1

Statement-1If A =0, then

a b ¢ 1 x* 0
a, b, c,|x|x* 1 0[=0
a; by ¢y 0 0 1
1 x° 0
O x? 1 o|=00%+ xt oorx*=1
[ox®#-1]
0 0 1
Statement-1 is true
a b ¢
Now, if a, b, c,|=0,then
as by ¢
A=0 [from Eq. (i)]

Statement-2 is also true.

Hence, both the statements are true but Statement-2 is not a
correct explanation of Statement-1.

84.

Statement-2 is always true for Statement-1

cos Ex + EQ—cos [Iﬂ_ Qj—x%—sin QE —x@
4 EE 4 4
=-sin G =30
= —sin Ox ——
4
cot Ql + x@‘cot |:|T[_ El-[—x%—tan @E —x@
4 EE 4 4
o
= —tan -
o 4
Also, ln%@ =- ln%ﬁ
b
Therefore, determinant given in Statement-1 is skew-symmetric

and hence its value is zero. Hence, both statements are true and
Statement-2 is a correct explanation of Statement-1.

a+x)" @+x2 1+x°
A+ 0" @+x)% 1+ =A,+ Ax + A, x* +...

(1 + x)31 (1 + x)32 (1 + x)33

85. [ let]

On differentiating both sides w.r.t.x and then put x = 0, we get
11 12 13 1 1 1 1 1 1

1 1 1]+|21 22 23/+|1 1 1|=0+A +0+0+.
1 1 1 1 1 1 31 32 33
O 0+0+0=A 0 A =0

O Coefficient of xin f(x) =0

Both statements are true, Statement-2 is a correct explanation
of Statement-1.

2 3
86. Here, A= =8 —3b,
b 4
a 3
A = =4a -15
5 4
2 a
and A, = b =10 —ab

For infinite solutions, A=A, =A, =0

15 8
We get, a=zandb=f

0 Statement-1 is true and if lines a;x + by + ¢, =0
anda,x + b,y + ¢, =0 are parallel, then

a by ,a

a, by, ¢

[0 Statement-2 is true, but in Statement-1

2_3 _a
b 4 5
3 _3_3
O ===
4 4 4

[ both equation are identical]

0 Statement-2 is not a correct explanation for Statement-1.

123
87. |4 5 6/=1(0-48) —2(0 —42) +3(32 —35)
7 8 0

88.

=-48 +84 -9
=84 =57 =27 #0
[] Statement-1 is true.

Also, in given determinant neither two rows or columns are
identical, Statement-2 is true, Statement-2 is not a correct
explanation for Statement-1.

- A88, 6B8, 86C are divisible by 72, then A88 =72\, 6B8 = 72
and 86 C =72 U, where A, |4, U ON.

A 6 8
8 B o6
8§ 8 C

Applying R; — R4 +10R, + 100R, then
A 6 8
8 B 6
100A +80 +8 600 +10B +8 800 +60 +c¢

A 6 8 A 6 8
= 8 B 6 |=72|8 B 6 ..(0)
72N 724 720 A HLoUL

Now, A88 is also divisible by 9, then

A+8+8=A +16is divisible by 9

O A=2

and 6B8 is also divisible by 9, then6 + B +8 =B +141is
divisible by 9

O B=4



From Eq. (i), we get

Vi3 +3 25 5

2 6 8 13 4 91. LetA=|15++26 5 410
=728 2 6|=2838/4 1 3|=288 [integer] 3+465 15 5
A v A v
H H 325 A5 (V13 25 5
Statement-1 is true and Statement-2 is false. =15 5 10 |+|v26 5 10
+
bre e b 3 415 5 | |Ves V15 s
89. Let A=| ¢ c+a a
b a a+b Taking common from 1st determinant «/g, \/g and \/g from
Applying R, — R, =(R, + R ), then C,, C, and C, respectively and taking common from 2nd
0 —-2a —2a determinant v/13, <5 and +/5 from C,, C, and C, respectively,
O A=|c c+a a we get 1 2 1
b oo av+b N NN NN P N Y 5
Taking (—2a) common from R;, then NN N L s
0 1 1
NP b 5 A2
=(-2a)|c c+a a
5 3 5
b @ a+b izt AIRCERL
= X + i i
Applying C, - C, - C, then 3 X545 5 2 0 [+ C, and C, are identical]
o o 1 V3 B3 A5
ad A=(-2a)lc ¢ a 1oz 1
b -b a+b =53 |5 V5 2
Expanding along R,, we get V3 oA
¢ Applying C, ~ C, =G,
A—(—Za)l]#]b _p =(—2a) (—2bc) 101 1
Hence, A = 4abc then A =513 ﬁ 0 ﬁ
30 5
a-b-c 2a 2a
90. Let A = 2 b-c-a 2 Expanding along C,, then c
2¢ 2c c—a-b A:5\/§|1|—1) > V2 :—5\/5(5—\/6)
. . : NG
Since, the answer is(a + b + ¢)’, we shall try to get(a + b +c). A s
Applying R, - R, +R, + R;, then = T2V3 N2
a+b+c a+b+c a+b +c =15v2 =253

A= 2b b-c-a 2b 92
2¢c 2¢c c-a-b
Taking (a + b +c¢) common from R,, we get
1 1 1
A=(a+b+c)|2b b—-c—a 2b
2c 2c c—a-b

Applying C;, - C, —CyandC; - C; —C

1 0 0
O A=(@a+b+c)|2b —-a-b— 0
2¢c 0 -c—-a-b

[by property, since all elements above
leading diagonal are zero]

=(a@+b+c)d—a -b —c) U-c -u -b)
Hence,A=(a + b +¢)’

11
. Given that, a, b and c are p th, g th and r th terms of HP J —, ;

a
1

and — are p th, g th and r th terms of an AP. Let A and D are the
c

first term and common difference of AP, then

L +(p -1)D (1)
a
%: A +(q -1)D ...(ii)
Loa+¢-1D ...(iii)
C

Now, given determinant is

bc ca ab
A=|p q r |=abc
1 1 1

- N
R
R e



On substituting the values of -

and from Egs. (i), (ii) and
a'b

(iii) in A, then
+(p-1)D A+(q-1)D A +(r -1)D

A =abc p q r
1 1 1
Applying R, - R; =(A —D)R; —DR,, then
0 0 O
A=abc|p q r|=0
1 11
3
=5 3 +5i 5 —4i
93. Let z =|3-=5i 8 4 +5i
3
—+4i 4 -5i 9
2
3
=5 3-5i g + 4i
Then, z=|3+5i 8 4 —5i [i-e., conjugate of z]
3
——4i 4 +5i 9
2
3 4i
- + -
5 3+5i 5
=|3-5i 8 4 +5i
—+4i 4 -5i 9
[interchanging rows into columns]
d zZ=z

Hence, z is purely real.
ah+bg g ab+ch

94. LHS=| bf +ba f hb+bc
af +bc ¢ bg+fec
ah+bg g a ah+bg g h
=b|bf+ba f h|+c|bf+ba f b
af +bc ¢ g af +bc ¢ f
In second determinant, applying C; — C; — bC, —aC,, then
ah+bg bg a 0 g h
=|bf +ba bf h|+c|0 f b
af +bc bc g 0 ¢ f
In first determinant, applying C, - C, — C,, then
ah+bg —ah a ah+bg a h
=|bf +ba —ba h|+0=a|bf +ba h b|=RHS
af +bc -af q af +bc g f
1 1 1
95. LetA=| 1+sinA 1 +sin B 1+sin C

sin A +sin? A sin B +sin® B sin C +sin® C

Applying C, - C, = Cijand Cy — C; —C,, then
1 0

A= 1 +sin A sin B —sin A
sin A +sin® A (sin B —sin A) (sin B +sin A +1)
0
sin C —sin A
(sin C —sin A) (sin C +sin A +1)

Expanding along R, then
sin B —sin A
(sin B —sin A) (sin B +sin A +1)
sin C —sin A
(sin C —=sinA) (sin C +sin A +1)
=(sinB —sin A)(sinC —sin A)
Sil}lB‘f' sinA + lsirllC +sinA +1

=(sinB —sin A) (sinC —sinA) (sinC -sin B)
But, given A =0
O (sin B —sin A) (sinC —sin A)(sin C —=sin B) =0
0 sinB-sinA =0 or sinC —sinA =0
or sinC —sin B =0
U sin B =sinA orsinC =sin A or sin C =sin B
B=AorC=AorC=B
In all the three cases, we will have an isosceles triangle.
By BY+ By BY
96. LetA=|ya yd +ya ya
o ap'+aB aPB
Taking B'Y', Y o and 0’ common from R, R, and R,
respectively, then

By B,y
By B VY
=@y ) @p)| L2 L2
ya y a
ap a B,
ap o B
Applying R, - R, —R;and R, - R; =R,
By B,y
By By
wz| YOO BO o BO
Then, A=(@BY") V - B’E ; B’E 0
Bla _yd Lo _yO
po yd oy "
By B,y |
. []BV By
iy B0 _BOa vyl Y
@By B BHEF VB v 10
5 10
Expanding along C;, then
QDG BD _yl:ll:ly _ED
a=@V) [l A pt
BOOB vyOOy a0

=y gy Ty w
@B -aB)BY -By(yd-Yya
@By')’
=@ -a'B)BY -By(ya -Ya

=@By)’

Hence, A



97. Since, y ==
du dv
V— T U r
0O dl: dx  dx _vi —uv
x v? v?
0 vz—y =vu —uv' (1)
dx

98.

On differentiating both sides w.r.t. x, we get

2
vzd—z + d—yljvv' =(vu" +uv')—(wv' + V)
dx dx
2
0 vzd—y +2vv’d—y:vu' - uv'
dx* x

On multiplying both sides by v, then

2
vsd—y +2v' @/20{—})@: vau' = uw'
dx* dx

2

o w Sd—)z} +2v' (v = wv' )= v - uw [from Eq. (i)]

dx
Y SQ =2uv® —uw' = 2vu v+ VAU ..(id)
dx
v v 0
and | v Vv [Zu@VE-w") - v@uv'- ut v)
viovo2v

=2uv'? — 4w —2vi v +viu ...(iif)

From Egs. (ii) and (iii), we get

e u v 0

VS—dJZ/ =ld v
x

u vV

Here, we have to prove that A(x) is independent of x. So, it is
sufficient to prove that A'(x) =0
sin(x+0a) cos(x+0a) a+xsind
Now, A(x) =| sin(x +B) cos(x +B) b+xsinf
sin(x+y) cos(x+y) ¢ +xsiny
On differentiating w.r.t. x, we get
cos(x+0) cos(x+d) a +xsind
N(x)=|cos(x+B) cos(x+PB) b+xsinf

cos(x+y) cos(x+y c¢+xsiny
sin(x +a) -—sin(x +0a) a + xsina
+|sin(x +B) -sin(x+B) b +xsinf
in(x+y) -sin(x+} c¢+xsiny

cos(x +a) sina
cos(x +B) sinf

cos(x+Yy) siny

sin(x +a) cos(x +0) sind
=0-0+|sin(x+P) cos(x+P) sinf

sin(x+Yy) cos(x+Yy) siny

100. (i) -

sin(x +0) cos(x +0) sind
=|sin(x+B) cos(x+PB) sinf
sin(x+Yy) cos(x+y) siny
Applying C; - C; —(cos x) C;and C, - C, + (sinx)C;, we get
sin xcosO cos xcosd  sind
N(x) =| sinxcos3 cos xcosf sinfd

sinxcosy cos xcosy siny
cosO cosO sind
=sinx[¢os x| cosp cosPB sinf3
cosy cosy sin Yy
=sinx [¢osx X 0
=0
Thus, A(x) is independent of x.

[ C, and C, are identical]

. x(x-1) x(x-1)(x—2)
C TC, TG 102 120
99. LetA = e, Yc, YC,|=ly yoy-1) y -1 -2
2 2 2 102 1203
G G TG z(z-1) z(z-1)(z-2)
102 1203
1 x-1 x*-3x+2
_ XYz 2
=——11 y—-1 y" =3y +2
12 )
1 z-1 z"-3z+2
Applying C, - C, + C,, then
1 x x2-3x+2
A=2Y214 y yi-3y+2
12 )
1 z z"-3z+2
Applying C; — Cy +3C, —2C,, then
1 x x*
xyz 1
A=Z11 y Y=z (x-y)(y-2)E ~x)
12 | 12
1 z z
1+sin’x cos®x 4 sin 2x
flx)= sin?x 1+ cos’x 4sin 2x
sin? x cos’ x 1+ 4sin2x

Applying R, - R, = R and R; —» R; — R, then
1+sin®x cos’x 4sin2x
flx)= -1 1 0
-1 0 1

Applying C, — C, + C,, then

1+sin’x 2 4sin 2x
fx)= -1 0 0
-1 -1 1
Expanding along R, , then
2 4sin2x .
flx)= ) =2 + 4sin2x




0 Maximum value of
flx)=2+4(1) =6

sin?A sin A cos A cos’A
(i)~ A=|sin?B sinBcosB cos’B
sin®C  sinC cos C  cos’C

tan?A tan A 1

=cos® A cos’B cos’C| tan’B  tanB 1

tan’C tanC 1

1 tanA tan®A

=—cos’A cos’B cos’C|1 tan B tan’B

1 tanC tan®C

= —cos? A cos® B cos’C (tan A —tan B)
(tan B — tan C) (tan C —tan A)
=-sin(A —B)sin(B —C)sin(C —A)
=sin (A - B)sin(B —C)sin (A —C) 20
O A= 0

Hence, minimum value of A is 0.

[-A2B2>C]

x? —dx +6 2x° +4x +10 3x% —2x +16
2x +2 3x -1
1 2 3

101. Let f(x) =

x—2

On differentiating w.r.t. x , we get
2x —4 4x+4 6x —2

fl(x)=| x—-2 2x+2 3x-1
1 2 3
xt—dx+6 2x* +4x +10 3x% —2x +16
+ 1 2 3
1 2 3
x> —4x+6 2x* +4x +10 3x* —2x +16
+ x—2 2x +2 3x -1
0 0 0
f'(x)=0,0 x] Rand f(x) =Constant
6 10 16
As, floy=]-2 2 -1|=20 f(x)=2
1 2 3
3 x%sin x 3 xsin x
Now, III - flx)dx =2I - dx
"3 1+ x 3 1+ x
2 .
Let g(x) = x smﬁx
1+x
2 .
— x“sin x
O g-x) =X =
1+x
Hence, g is an odd function.
a I=0
102.Since, Y =XandZ =tX
Y, =sX, + X5, ..(i)

Y, =sX, + Xs, +2X5, ..(id)

Z, =tX, + Xt ...(iii)
and Z, =tX, + Xt, +2Xt, .(iv)
X Y Z
LHS=| X, Y Z
X, Y, Z,
X sX tX
= X, sX; + Xs; X, + Xt
X, sX,+ Xs, +2Xis, tX, + Xt, +2X 1

[using Egs. (i), (ii), (iii) and (iv)]
Applying C, - C, —sC, and C; — Cy —tC,, then

X 0 0
=l X, Xs, Xt,
X, Xs,+2Xs, Xt,+2X;
Expanding w.r.t. R, then
w2 S 4
Xs, +2Xis, Xt, +2X 1
Applying R, — R, —2X|R,, then
S L s, L
— y2 1 T |3 |71 1 =RHS
XSZ th Sy 2
103. Given determinant may be expressed as
g
A= xf'+ f xg'+g

(f + dxf + 2f) (x°g" + dxg + 2g)

xh +h
(x*H" + 4xh +2h)
Now, applying R; — R; — 4R, +2R, then

f g h
A=|xf'* f xg'+g xh+h
K fr x’g" x*H
f g A
Applying R, - R, = R, thenA=| xf' xg' xK
KA X x*H
f g A
O A=x| f' g' K
2f il e
fg A
O A= f g K
of % K
f! g H f g h
R R N R L
fT a1 f g O
f g h
oS g d

GOy gy (h



104.

105.

106.

f g h
=0+0+ f g H
CfY () (R
f g h
Hence, A" =| f' g H
(x3fn): ( 3 u) (x3h"]

Let the given determinant be equal to zero. Then, there exist
x, y and z not all zero, such that

ax+a,y tazz =0, bx+ b,y +byz =0
and c¢x+c,y tez =0
Assume that, |x|2]y|2|z|and x # 0. Then, from
ax =(-ayy) +(-usz)

O layx| == ayy —agz| <la,y| +|asgz|
0 lay| [x] < lap| [y] +as]|2]

But x Z0ie. |a] < |a,| + a5
Similarly, |b,| <|by| + |bs]

CARCARS Y
which is contradiction. Hence, the assumption that the
determinant is zero must be wrong.
@=a)* g

(a-a) a,
LHS =|(a —a,)”* gt

(a —ay) a,

(@-a)"* (a-a)™" a;'
1 (a-a) al_l(a—al)2
=(@-a) *(@-a) %a-a) 1 (@-a) a,' (@-ay)’
1 (a—a,) a;1 (a —a,)*
Applying R, - R, —R,and R; - — R; — R, then
1 (@a-a) ‘11_1 (a _a1)2
2 _ -
LHS = 1 ~| 0 (@, - ay) (a” —aay) (@) —ay)
M@- a;) 4a,
2 — -
0 (a -as) (a® —aas) (g —a;)
Mas

Expanding w.r.t. 1st column, then

(@, - a,) (‘12 - a,ay) (g —a,)

LES :ﬁ 2 aa,
(@-a) (a, — ay) @~ aas) (@ ~as)
Aas
@ —aa,
=@ - a)@ ~a) @4
M@-aq) @ - aay
a4
_(a —a,) (4 —a;)a’ (a, —ay) _ -a’Tl (@ ~a))
- aa,a;, [1(a -a)? N aM(@-a)
Numerator = —a? (a, —a,)(a, —a3) (a3 —ay)

The resulting expression has negative sign.

The given system of equation will have a non-trivial solution
in the determinant of coefficients.

a-t b c
0 A=| b c—t a

A = 0is a cubic equation in t.
So, it has in general three solutions ¢, t, and ;.

Let A=apt’ +at? +a,t +a,
Clearly, a, = Coefficient of t°= —
a a . .
SO i, l; = — == ——31 =a, =Constant term in the expansion
. -
of A ie. A(att =0)
b ¢

O Lttty =a;=|b ¢ a

c ab

107. (i) Eliminating a, b and ¢ from given equations, we obtain

LYz
zy
_13520
X z
I
y =z

Applying R, - R, = R and R; — R; — R, then

o,y oz
z y
0 Z_Y X_z|_,
X z z 'y
0 X_Y ¥_z
y =z x Y
Expanding along C,, then
_ y@% D e yOLk 2O 0
5 ~20E TLHT
a y2+7+xy +1 =0
x° y z

(ii) To eliminate x, y and z.

Leta = X, B= z and y =X in the given equations,
z y

x
ba + < =q, ()
a
a
cB+=-=> ...(ii)
B
b
and ay + — =c¢ ...(iii)
Also, afy =1

From Egs. (i), (ii) and (iii), we get

e+ 28+ 2y + L=

O 2abc + ac? By+a bO(y+b2 GB
+a%cL +bc2 B +ab2 =abc
ap ya By
A =1
O ac L2+azb[31—2 [-apy =1]
a

1
+ bzc—2 +a’cy® + b B +ab?a? = —abe
Y

O a%+ bza2§+ b%z +Bzc2§+ c %ZZ +azy2§= —abc

...(iv)



On squaring Egs. (i), (i) and (iii), we get
2 2
b*a’ + C—Z =a® —2bc, ¢* B* +a—2 =b? —2ca and
a B
2

b
2.2 _ 2 _
a’y"+— =c” —2ab

On putting these values in Eq. (iv), we get
a(a® —2bc) + b(b* ~2ca) +c(c* —2ab) = —abc
a® +b® +c?® =5abc

a b c
108.Here, A=|b ¢ a| According to the question, x, y and z not
¢c a b
all zero. Hence, the given system of equations has non-trivial
solution.
A=0
a b c
c al|=0
c a b

a %(a +b+c)[(a—-b) +(b —c)® +(c —a)’] =0
g at+tb+c=0
or (a-b)?+(b —c)* +(c —a)® =0
Casel Ifa+b +c=0
From first two equations,

ax + by —(a +b)z =0

bx —(a+b)y +ax =0

[by cross-multiplication law]

X _ y _ z
ab—(a+b)2_—b(a+b) —az_—a(a+b)—b2
X _ y _ z
—@* +ab+b%) —(a*+ab+b?) —(a®+ab +b?)
O x:y:z=1:1:1

CaselIlIf(a —b)? + (b —¢)* +(c —a)* =0

It is possible only, when
a—-b=0,b—-c=0andc—a=0

Then, a=b=c
In this case all the three equations reduce in the forms
x+y+z=0 ...(1)

Then, Eq. (i) will be satisfied, if
x=ky=kwz=ko
or x=ky =kw’ z =kw
where wis the cube root of unity.
Then, x:y:zzlzw:wzorlzu)zz(.o
Hence, combined both cases, we get
x:y:z=1:1:1
or 1:w: of
or 1o
109. Applying C, - C, + C, +C,, then
1 (1+bHx 1+cH)x
fx)=|1 1+b°x (Q+cH)x
1 Q1+b%)x 1+c%x

[ a®+b*+c?+2 =0]

Applying R, - R, — R and R, - R, —R,, then
1 (1+b)x (1+cHx
=10 1-x 0
0 1-x

=(1-x)

Hence, degree of f(x) =2

110. For no solution or infinitely many solutions

a 1 1
1 a 1/=0
1 1 a

Applying C; —» C, +C, +C;, then

a+2 1 1
a+2 a 1/=0
a+2 1 a

Applying R, -~ R, —R and R; -» R; —R,, then

a+2 1 1
0 a-1 0 |=00 (@-1)*@+2)=0
0 0 a-1

O a=t 2

Fora =1, clearly there an infinitely many solutions and when
we put 0 = -2 in given system of equations and adding them
together LHS # RHS. i.e., no solution.

111.-: a;, a,, a,,... are in GP.

O Usinga, =a,r"”", we get the given determinant, as

log(a,"™) log(ayr")  log(ar"™)
log(ar™*?) log(ar""?) log(ar"™*)
log(alr"+5) log(alr"+6) log(alr"+7)

Applying C, - C,-C,andC; - C;—C, and
using log m —logn =log ?Q we get
n

log(a,"™) logr 2logr
n+2
) logr

log(a,r 2logr|=0

n+5

log(a,r""”) logr 2logr
[ C, and C; are proportional]

112. Applying R, -~ R, —R and R; —» R, —R,, then

1 1 1
D=0 x 0|=xy
0 0 y
1 -2 3
113.-. D=/-1 1 =-2|=0
1 -3
-1 -2 3
and D =| k 1 -2|=B-k)=0,ifk=3
1 -3 4
1 -1
D, =|-1 k -2/=(k-3)=0ifk=3
1 -3 4




-1 -2 3 O 1(-3 +k) +k(—k +3k) +1(k —9) #0

D,=| k 1 -2/=(k=3)=0,ifk=3 0 2k* +2k -12 £0
-3 4 0 kK*+k-6#0
0 (k+3)(k-2) 20

O System of equations has no solution for k # 3.

114. The system of equations . k; 2-3
x=—cy—bz =0, —ecx+y —az =0 and —bx—ay +z =0 o kOR {2 3)
-trivi ion, i k+1 8
have non-trivial solution, if 119 _ = (k +1)(k +3) -8k “k? —ak 43
1 -¢ -b k k=3
—¢ 1 =a|=0 O A= (b Dk 3)
-b -a 1 ak
A = = 4k? +12k —24k +8 =4k* —12k +8
u] 1+2(=a)(=b)(~c) —a* =b* —¢* =0 Sk=1 k+3
or a® +b* +c? +2abc =1 by =4k —1)(k -2)
_ _ k+1 4k 2 2
4 4+l a-1 a+l b+l c-1 and A, = fq [T R DGk =1) —ak = A 42k 41
115.|-b b+1 b-1|+(-1)"la=1 b-1 c+1|=0 ko skt
c c-1 c+1 a -b ¢ O A ,=k-1)°
a a+1 a-1 a+1 a-1 a As given no solutions
O|-b b+1 b-1|+(-1)'|b+1 b-1 =b|=0 . A jandA; #0
but A=0
¢c ¢c—-1 c+1 c—1 c¢+1 c
k=3
[by property] 3 1+ f1) 1+f@)
@ a*tl a-l a a+l a-l 120.- |1+ f(1) 1+f2) 1+f3)
Ol=b b+1 b-1|+(-1)""*|-b b+1 b-1|=0 1+ f2) 1+fB) 1+f(4)
¢c ¢c—1 c¢+1 ¢c ¢c—1 c¢+1 1+1+1 1+a +B 1 +0? +|32
116. Applying R, - R, + R, then =| 1+a+B 1+a?+B% 1+a’ 4B’
8 ... 0 .. 2 1+a?+p% 1+a’+B% 1+a* +p
: LA S N R U U I S B W
f(©) =|—tan® 1 tan® =1 a glx1 a gl=|1 « B
: 1 o? Bz 1 a? Bz 1 a? Bz
-1 —tan® 1

={1-a)1 B B’
=(1-0a)(1 -B)*@ B)*
So, k =1.
121. The given system can be written as

2-N)x; —2x, +x; =0

=2(1 + tan®0) =2sec’0 =2
0£6) Of2e )
117. Non-zero solution means non-trivial solution.
For non-trivial solution of the given system of linear equations

4 k 2
k 4 1|/=0 2x,—(3+A)x, +2x; =0
2 21 —x; +2x, =Ax; =0
O 4(4-2)—k(k —2) +(2k -8) =0 For non-trivial solutions, A =0
0 - k+ 6k & 0 2-N -2 1
O k* -6k +8 =0 2 —B3+A) 2 |=0
ad (k-2)(k—4) =0 . , Y
o k=24

Clearly, there exist values of k. u@- )‘)0‘2 +3N —4) +2(2\ +2) +1(4 3 A) =0
1 -k 1 0 Ak 2% +3=0
118. For trivial solution |k 3 —k|#0 0 A= 1LE 3

3 1 -1 Hence, A has two values.



122. Applying R, - R, —R and R, - R, —R,, then
(1+o)? (1+20)* (1+3)°

40 +8 8a +8 10 +8
Applying R, — R; —2R,, then
(1+a)” (+2:)" (1+30)°

2 2 2
Applying C, - C, —é(Cl +C;), then

(1+a)? = —a? - (1+30)°

20+3  40+3 6 +3 | =648

2 0 2
O a “u+6- - 65— 648
O - 8u°=-6480
O a2 g=0
O a= 09-9
123. For non-trivial solution
o A -10
_ _10=
g\ 1o-1g=0
Bl 1 -A(
O 1A+ 1)-AEA2+1)—-1 +1)=0
0 AN 21)=0
0 A=0, £ 1
0 1 1+x°0
O
3 3L
124. 3 4 1480210
B o 1+27x35
o110 0O 1 10
3 Ly ,6 O—
0 x%4l|:|x%4 89=10
B 918 B 9 270

Applying C, - C,—-C and C; - C; —C,, then
o o o g o oQgd
3 104 6 O-
x% 2 -1grx % 2 60=10
B 6 25 B 6 240
O 2x°+12x° =10 or6x®+x*>-5=0
or (6x> =5)(x*+1) =0

20 +3 40+ 3 60 +3 | =—6480

200 +3 4 + 3 60 +3 | = —6480

125.

126. -

/3
0 x=§g,—l

a 2
= = —2a —6,
3 -2
A2
A= = =2(A +1)
-2
a A
or A, = " =0op —3A

System has unique solution for A # 0

0 a # =3 for all values A and

System has infinitely many solution for
A=A =7, =0

O a=-3, A+ =0, aqu-3A =0

and system has no solution

A=00 a=-3
and A+ ZO
0 1 10
A:Ei a 1E=l(a—b)—l(1—a)+1(b—az):—(a—l)z
@ b 13
o 1 10
A1=E\ a 1g=1(a—b)—1(1)+1(b) =(a -1)
B b 18
0o 1 10
AZ:S 1 1B=1(1)—1(1—a)+l(0—a) =0
B 0 1§
O 1 10
andA3:§ a 1%21(—b)—1(—a)+1(b -a%)=—a(a -1)
B b of

Fora=1,A=A =7, =A; =0
and for b =1 only
x+y+z =1
x+y+z =1
x+y+z =0
i.e. no solution (. RHS are not equal)
Hence, for no solution b =1 only.



