DCAM classes

Dynamic Classes for Academic Master y

4.DETERMINANTS

10.

11.

12.

Single Correct Answer Type

1 n n
IfD,=| 2k n?+n+1 n?+4+n |andX}_,Dy = 56,thennequals
2k —1 n? n2+n+1
a) 4 b) 6 c) 8 d) None of these
If A4, By, Cy, ... are, respectively, the cofactors of the elements a4, b4, ¢4, ... of the determinant A=
a; by B, C
a, b, cy|,A# 0,then the value of Bz C2 is equal to
3 U3
az bz c3
a) aZA b) a;A ) a,A? d) a?A?
2cos?x sin2x —sinx
Let f(x) =| sin2x 2sin?x  cosx |- Then the value of f:/z[f(x) + f'(x)]dx is
sinx —COS X 0
ajm b)m/2 c) 2m d) 3m/2

sinx cosx cosx
cosx sinx cosx
cOSX Ccosx Sinx

The number of distinct real root of = 0 in the interval —m/4 < x <m/4is

a) 0 b) 2 01 d) 3
xn xn+2 xn+3

If[y® y™t2 "3 = (x —y)(y — 2)(z — x) G + i + i) then n equals
Zn Zn+2 Zn+3

a) 1 b) -1 Q) 2 d) -2

Givena =x/(y —2),b =y/(z —x) and c = 3/(x — y), where x, y and z are not all zero, then the value of
ab + bc +cais

a)o b) 1 c) -1 d) None of these
1 1+i+ w? w?
If w (# 1) is a cube root of unity, then value of the determinant |1 — i -1 w?—1]is
- —-itw-1 -1
a)o b) 1 c)i d) w
b+c c+a a+b a b c
Iflfa+b b+c c+a|l=k|c a bl thenthevalueofkis
c+a a+b b+c b ¢ a

a) 1 b) 2 )3 d) 4

cosx x 1
f(x) =|2sinx x? 2x|.The value of lim,_q @ is equal to
tanx x 1
a)l b) -1 c) Zero d) None of these

1 a a?

The parameter, on which the value of the determinant [cos(p — d)x cospx cos(p + d)x| does not
sin(p —d)x sinpx sin(p +d)x

depend, is
a)a b)p cd d) x
345«
If A= g 2 g 7| = 0, then
xyz0
a) x,y,z are in A.P. b) x,y,z are in G.P. c) x,y, 3 are in H.P. d) None of these
y2 —xy x2
The determinant | g b ¢ | is equal to
a b
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

bx+ay cx+by ax+by bx+cy
a) b'x+ady c'x+b'y ) a'x+by bx+cy
bx+cy ax+ by ax+by bx+cy
) |b’x +c'y a'x+by ) |a’x +b'y b'x+cy
-5 344i 5-7i
Ifz=|3—4i 6 8 + 7i|, then z is
5+7i 8-7i 9
a) Purely real b) Purely imaginary
c) a+ib,wherea # 0,b # 0 d) a + ib, where b = 4
b%c? ab b+c
If a, b and c are non-zero real numbers, then A= |¢2g2 ca ¢+ alisequalto
a’b? ab a+b
a) abc b) a?b?c? c) bc+ ca+ab d) None of these
x 3 6 2 x 7 4 5 x
IfI3 6 x|=|x 7 2[=|5 x 4|=0,then‘x isequalto
6 x 3 7 2 x x 4 5
a)0 b) -9 c)3 d) None of these

Letd, = x,i + y,j + z,k,7 = 1,2, 3 be three mutually perpendicular unit vectors, then the value of

X1 Xz X3

Y1 Y2 Y3|isequalto

%1 Z2 33

a) Zero b) £1 c) £2 d) None of these

"Croy MG (P DG,
The value of the determinant | *C,  "C,,; (r+ 2)""2C,,,|is
2 "Cryz (r+3)"2Crys

ayn?+n-1 b) 0
) "3Crys d) "Crq+ "Cr + "Cryq
af By va
If a, B,y are the roots of px3 + qx? + r = 0, then the value of the determinant [y ya af
ya af By
a)p b) q )0 d)r

a, +bw aw?+b; ¢ +bw
If w is a complex cube root of unity, then value of A= |a, + b,w a,w? + b, ¢, + b,w|is

as + bsw azw?+bs c3+ bsw
a)o0 b) -1 c) 2 d) None of these
If x,y, z are in A.P., then the value of the determinant
a+2 a+3 a+2x
a+3 a+4 a+2y
a+4 a+5 a+2z

is

a)l b) 0 c) 2a d)a
IfA= [g czz] and |A3| = 125, then the value of ais
a) +1 b) £2 c) £3 d) £5
x+y 3z z
Value of | x y+z x |, where x,y, z are non-zero real numbers, is equal to
y y z+x
a) xyz b) 2xyz c) 3xyz d) 4xyz
xmmnl
. axnl|_
Roots of the equation abxil™ 0 are
abcl
a) Independent of m and n b) Independent of a, b and ¢
c) Dependonm,nanda, b, c d) Independent of m,n and a, b, ¢
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24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

a b c
If f(x) = a + bx + cx? and a, 8, y are the roots of the equation x3 = 1,then |b ¢ alis equal to
c a b
a) f@+fB)+f) b) f(@f(B) +FBIfF () + f()f (@)
o) ff(Bf ) d) —f(@fB)f W)
a b ax+b
If a > 0 and discriminant of ax? + 2bx + c is negative, thenA| b c bx + c|is
ax+b bx+c 0
a) +ve b) (ac — b)?(ax? + 2bx + ¢)

c) —ve d)o
1+a’x (1+bHx (1+c*)x
Ifa? +b?+c?=-2and f(x) = [(1+a®)x 1+b%x (1+ c?)x|, then f(x) is a polynomial of degree
(1+a®)x (1+bHx 1+ c%*x
a)o0 b) 1 c) 2 d)3
If a, b, c are non-zero real numbers and if the equations (a — D)x =y +3,(b— 1Dy =3+x,(c— 1)z =
x + y have a non-trivial solution, then ab + bc + ca equals
aJa+b+c b) abc a1 d) None of these
a b—c c+b
a+c b c—a
a—b a+b c
a) (1,2) b) (1,1) c) (=2,1) d) (1,0)
bc —a? ac—b?* ab-—c?
ac—b? ab—c? bc—a?
ab—c? bc—a? ac— b?

If = 0, then the line ax + by + ¢ = 0 passes through the fixed point which is

The value of determinant is

a) Always positive b) Always negative c) Always zero d) Cannot say anything
X a a
Iff(x)=|a x a|=0,then
a a x
a) f'(x) =0and f"(x) = 0 has one common root b) f(x) = 0and f'(x) = 0 has one common root
c) Sum of roots of f(x) = 0is —3a d) None of these
mx mx —p mx +p
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) A straight line parallel to y-axis
c) Parabola d) A straight line with negative slope

A2+31 1—-1 A1+3
A2+1 2—-2 A1-3
A2—-3 A+4 31

IfpA* + g3 +rA2 +sA+t = , then p is equal to

a) =5 b) —4 c) -3 d) -2
2a b ¢

Leta, b, c € R such that no two of them are equal and satisfy | b ¢ 2al| = 0, then equation
c 2a b

24ax? + 4bx + ¢ = 0 has

a) Atleast one rootin [0, 1] b) At least one root in [— %%]

c) Atleast one root in [—1, 0] d) At least two roots in [0, 2]

Consider the set A of all determinants of order 3 with entries 0 or 1 only. Let B be the subset of A
consisting of all determinants with values —1. Then
a) C is empty
b) B has as many elements as C
c)A=BUC
d) B has twice as many elements as elements as C
x x? 1+x8
Ifx#y+#zand|y y? 1+ y3|=0,thenthevalueofxyzis
z z° 1+33
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

a) 1 b) 2 o -1 d) -2

L my ny
Ifi2 +m? +n? =1,etcand l;l, + mym, + nyn, = 0,etc,and A= |l, m, ny|,then
lz mz nj
a)|Al =3 b) |A] =2 clal=1 d)A=0
X -6 -1
Which of the following is not the root of the equation | 2 —3x x —3[=10?
-3 2x x+2
a) 2 b) 0 Al d) -3

1+x 1 1
1+y 1+2y 1
1+z 14+z 1433

Ifx+0,y # 0,3 # 0and =0,thenx 1 +y 1+ z7lisequal to

a) -1 b) -2 c) -3 d) None of these

1 1 1
Ifla b c|=@@—=b)(b—c)(c—a)(a+ b+ ), wherea,b,c are all different, then the determinant

a® b3 3

1 1 1

(x —a)? (x — b)? (x —c¢)? vanishes when

(x=b)(x—c) (x—c)(x—a) (x—a)(c—Db)
1 1

aJa+b+c=0 b)x=§(a+b+c) c)x:E(a+b+c) d)x=a+b+c

If the system of equations x —ky —z = 0,kx —y — 3 = 0,x + y — 3 = 0 has a non-zero solution then the
possible values of k are
a)—1,2 b) 1, 2 0,1 d-1,1
1+x; 14+xx 1+xx?
Valueof [1 +x, 1+ x,x 1+ x,x?|depends upon
1+x3 14+xx 1+ x3x?
a) x only b) x; only c) x, only d) None of these
The set of equations Ax — y + (cos 0)z = 0,3x +y + 23 = 0,(cos ) x + y + 2z = 0,0 < 6 < 2, has non-
trivial solution(s)
a) For non value of 4 and 6 b) For all values of 1 and 6
c) For all values of 1 and only two values of 6 d) For only one value of 1 and all values of 8

xX2+2 2x+1 1

Letx < 1,thenvalueof [2x +1 x+2 1|is

3 3 1
a) Non-negative b) Non-positive c) Negative d) Positive
x 2 x
Let |x2 x 6| = Ax*+ Bx3+ Cx? + Dx + E. Then the value of 54 + 4B + 3C + 2D + E is equal to
xX x 6
a) Zero b) —16 c) 16 d) —-11
12 22 32 42
. 22 32 4_2 52 .
The value of the determinant A= 32 42 €2 g2 is equal to
42 52 62 72
a) 1 b) 0 c) 2 d)3

Let {D, D, D3, -+, D, } be the set of third-order determinants that can be made with the distinct non-zero
real numbers a4, a,, -+, ag. Then

1t L d) None of these
a)zDi=1 b)ZDi=0 ¢) Di =D;,¥i,j
i=1 i=1

If a, B,y are the angles of a triangle and the system of equations
cos(e —B)x+ cos(B—y)y+cos(y —a)z =0
cos(a+B)x+cos(B+y)y+cos(y+a)z =0

sin(a + B) x +sin(B+y)y +sin(y + a)z =0

Has non-trivial solutions, then triangle is necessarily

Pagel4



48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

a) Equilateral b) Isosceles c) Right angled d) Acute angled
If c < 1 and the system of equationsx +y — 1 = 0,2x —y — ¢ = 0 and bx + 3by — ¢ = 0 is consistent,
then the possible real values of b are

a)be (—3,5) bbe (- 5,4) be (—§,3) d) None of these
4 2 4
. . x?  y? z? x2  yZ?
Let a, b, ¢ be the real numbers. Then following system of equation in x, y and z, s + Pl 1, i
j—j= 1,—Z—i+i—j+i—z= 1, has
a) No solution b) Unique solution
c) Many solutions d) Finitely many solutions
-1 2 1
Thevalue of |3 +2V2 2+2vV2 1|isequal to
3-2v2 2-2v2 1
a) Zero b) —16V2 c) —82 d) None of these
n—ZCr_2 n-2 Cr—l n-2 Cr
The value of )7, (—2)" -3 1 1 |[(n>2)is
2 -1 0
a)2n—1+ (1" b)2n+1+ (-1 c)2n—-3+ (1" d) None of these
1 1 1
The value of the determinant | ™C;  ™*'C;  ™*2C,| s equal to
mCZ m+1C'2 m+2 CZ
a)l b) -1 o0 d) None of these
x3+1  x%y x%z
The number of positive integral solutions of the equation | xy? y3+1 y?z |=11is
xz2 yz?  z3+1
a)0 b) 3 c)6 d)12
In triangle ABC, if
1 1 1
A B c
coty coty coty = 0, then the triangle must be
tanE +tan£ tan£ +tar1é tané +tar1E
2 2 2 2 2 2
a) Equilateral b) Isosceles c) Obtuse angled d) None of these
1 X x+1
If f(x) = 2x x(x—1) (x+ Dx then £(500) is equal to
3x(x—1) x(x—1D(x—-2) (x+Dx(x—1)
a)o b) 1 c) 500 d) —500
If a1b;cq, ayb,c, and azbscs are 3-digit even natural numbers and
g a; by
A=|c, a, by, thenAis
€z az bz
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 these

The system of equations

ax—y—z=a-—1

x—ay—z=a-—1

x—y—az=a-1

Has no solution if « is

a) Either =2 or 1 b) -2 a1l d) Not —2

a, b, c are distinct real numbers, notequal toone. Ifax +y+ 2z =0,x+by+z=0andx+y+cz =0
have a non-trivial solution, then the value ofﬁ + j + ﬁ is equal to

a)—1 b) 1 c) Zero d) None of these
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

b? + c?

ab ac

If| ab c2 4+ a2 bc | = ka?b?c?, then the value of k is

ca ch a? + b?
a) 2 b) 4 o0 d) None of these

y5z6(z3 _ y3) x4z6(x3 _ ZS) x4-y5(y3 _ x3) x y2 ZS
A= |y2z3(y° — 3% xz3(2°—x%) xy?(x®—y®) |andA,= |x* y5 z°|.ThenA,A, is equal to

yZZ3(Z3 _ y3) XZ3(X3 _ Z3) xyZ(y3 _ x3) X7 y8 Z9
a) A3 b) A2 c) A} d) None of these

0 x2—a x3-b
If a, b, ¢ are different, then the value of x satisfying |x2 + g 0 x2 +c¢c|l=0is
x*+b x-—c 0
a)c b)c c)b d)o
2r—1 me, 1
Let m be a positive integer and A, = | m? — 1 2m m+1 (0<r<m
sin?(m?) sin?(m) sin?(m + 1)
Then the value of )7L, A, is given by
a)o b)ym? —1 c) 2m d) 2™ sin?(2™)
1 x x?
For theequation|x2 1 x|=0
x x%2 1

a) There are exactly two distinct roots
c) There are three pairs of equal roots

b) There is one pair of equation real roots
d) Modulus of each root is 2

If a, b, c are in G.P. with common ratio r; and «, 8,y are in G.P. with common ratio r,, and equations
ax+ay+z=0,bx + By + 2z =0,cx + yy + z = 0 have only zero solution, then which of the following is

not true?
ajry #1 b)r, #1 n*n d) None of these
(a1 —b1)* (a1 —by)* (ay—b3)* (a; —bs)?
: (az = b)?* (az—b)* (az—b3)* (a; —by)?|.
The value of the determinant (@5 = b1)? (as—by)? (as—by)? (as—by)? is
(as = b)? (as—b)* (as—b3)* (as—by)?
a) Dependantona;,i=1,2,3,4 b) Dependanton b;,i = 1,2,3,4
c) Dependanton a;;, b;,i = 1,2,3,4 d) 0
p2lA  o=iC  ,-iB
If A, B, C are angles of a triangle, then the value of |¢—iC 2iB  p-id]is
e—iB  g—iA  g2iC

a) 1 b) —1 c) -2 d) —4

6i —-3i 1
If{4 3i —1|=x+1iy, then

20 3 i
a)x=3,y=1 b)x=1,y=3 c)x=0y=3 dx=0y=0

a’?+a*™t1 +2p b2+2"24+3q c*+p
If p,q,r are in A.P., then the value of determinant 2"+p 2t 4 q 2q |is
a’?+2"+p  b2P+2"1+2q -7
a)l b) 0 c) a?b?c? —2m d) (a? + b%? + c?) — 2"q
Ifp+q+7r=0=a+ b+ c, then the value of the determinant
pa qb rc
qc ra pb|is
rb pc qa
a)0 b) pa+qb +rc a1 d) None of these
a? d? «x
Ifa,b,c,d, e, and fare in G.P. then the value of |b*> e? y|dependson
¢t f? 3

a) xand y b) x and 3
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

c)yand z d) Independent of x, y and z
If a, b, c are non-zeros, then the system of equations (@ + a)x + ay + az = 0,ax + (e + b))y + az =
0,ax + ay + (a + ¢)z = 0 has a non-trivial solution if

a)al=—(at+b 1+ b)al=a+b+c
Aa+a+b+c=1 d) None of these
a b c
Ifa=cos@ +isinf,b =cos20 —isin20,c =cos30 +isin30andif (b ¢ a|=0,then
c a b
a) 0 =2km, ke Z b)) =QRk+1)m,keZ c¢)0=#k+1)n keZ d)Noneofthese
x" xn+2 xZn
If| 1 x@ a | =0,Vx € R, wheren € N, then value of ‘a’ is
xn+5 xa+6 x2n+5
a)n byn—1 cjn+1 d) None of these

loga, logani: logany;
Ifay,a,,..,ay,, ..fromaG.P.and a; > 0, foralli > 1, then |loga,;3 loga,+s loga,.s|isequalto
logayss logans; loganis

a)0 b) 1 c)2 d)3
Y3 zX Xy

Thevalueof | p  2q 3r|, where x,y, z are, respectively, p™, (2q)™and (3r)™ terms of an H.P,, is

1 1 1
a) —1 b) 0 a1 d) None of these

Yy Y1 )2 o
If y = sinmx, then the value of the determinant (Y3 Ys VYs|, where y, = d—xfi, is
Yo Y7 Y8

a) m® b) m? c) m3 d) None of these

a, b, c a,+pby by+qc; cg+rag
Suppose D = |a, b, cy|andD’ =|a, +pb, by +qc, c; +ray|. Then

as bz c3 as; +pb; bz3+qc; c3+raj
a)D'=D b) D' = D(1 — pqr)
c)D'=D(1+p+q+r17) d)D' =D(1 +pqr)

ka k*+a%? 1
The value of the determinant |kp k2% + b2 1|is
ke k?+c? 1
a) k(a+b)(b+c)(c+a) b) k abc(a? + b? + ¢?)
c) k(a—b)(b—c)(c—a) d)k(a+b—-c)(b+c—a)(c+a—D>)
loga p 1
If a, b, c are positive and are the p™, g™ and r™ terms, respectively, of a G.P,, then A= |logh q 1|is
loge r 1
a)o b) log(abc) c—-(p+qg+r1) d) None of these
b—c c—a a—b>b a b c
If the determinant | b' —¢" ¢’ —a’ d' —b'|=m|a’" b" (| thenthevalueofmis
bll _ CII CII _ all all — bl’ all bll C”

a)o b) 2 c) -1 d)1

a b—y c—3
a—x b c—3
a—x b—y c

If x, vy, z are different from zero and A= = (, then the value of the expression

a b C.
—+-+-is
x ¥y 3

a)o b) -1 a1 d) 2
x b b b
IfAj=|a x b|landA,= |x | are the given determinants, then
a a x @ x
d d
a) A= 3(82)° b) —— (A1) =34, ) o=(8) =3(8)* ) Ay=34,"

If a determinant of order 3 X 3 is formed by using the numbers 1 or —1, then the minimum value of the
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84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

determinant is

a) —2 b) —4 )0 d) -8

If the system of linear equationsx + y + 3 = 6,x + 2y + 3z = 14and 2x + 5y + A3 = u(4, u € R) hasa
unique solution, then

a)l+8 b)A=8,u+ 36 c)A=8,u=36 d) None of these

If (x1 — %)% + (y1 — y2)? = a?

(2 = x3)* + (2 —y3)* = b?

xp Y1 1
(x5 —x)?>+ (3 —y)?=c?andk |x, ¥y, 1l=(a+b+c)(b+c—a)(c+a—b)X(a+b—c)then
x3 yz3 1

the value of k is

a)l b) 2 c) 4 d) None of these
If [ ] denotes the greatest integer less than or equal to the real number under consideration, and
-1<x<0,0<y<1,1< 3 < 2, then the value of the determinant

[x]+1 [y [z]
[x] [vI+1 [z] [is
[x] [yl [z]+1
a) [x] b) [v] ) [z] d) None of these

If pgqr # 0 and the system of equations
p+a)x+by+cz=0

ax+(q+b)y+cz=0

ax+by+(r+c)z=0

Has a non-trivial solution, then value ofg + 2 + ;is

a) -1 b) 0 g1 d) 2
cos2x sin?x cos4x
sin?x cos2x cos?x
cos4x cos’x cos2x

When the determinant is expanded in powers of sin x, then the constant term in

that expression is

a) 1 b) 0 c) —1 d) 2
a 1 1
If the value of the determinant [1 b 1| is positive, then (a, b,c > 0)
1 1 ¢
a) abc > 1 b) abc > —8 c) abc < -8 d) abc > -2
a?+ 2> ab+cd ca—bA||A ¢ —b
Iflab—cA b2+2%> bc+atr|l-c 2 a|=@0+a?+b?+c?)3, then the value of 1 is
ca+bl bc—al c?2+221lb —-a 2
a) 8 b) 27 a1 d) -1
xp+y X y
The determinant [yp + 2 y z = 0if
0 xp+y yp+3z
a) x,y,z are in A.P. b) x,y, z are in G.P. c) x,y, 3 are in H.P. d) xy, vz, zx are in A.P.
The value of the determinant of n'™® order, being given by
x 1 1 cee
1 x 1 ces ls
1 1 x cee
a)(x—D"(x+n-1) b)(x—D*(x+n-1)
A1-x)"1tx+n-1) d) None of these
a—x c b
Ifa+b+c=0,onerootof| ¢ b—x a |=0is
b a c—x
a)x=1 b)x =2 A x=a*+b%+c? d)x=0
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94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Multiple Correct Answers Type

a b ac +b
The determinant A= b c ba + c| is equal to zero, if
ac+b ba+c 0
a) a, b, c are in AP b) a, b, c are in GP
c) a,b, c are in HP d) « is the root of ax®?+2bx+c=0

sinfcos¢p sinfsin¢g cosH

I[fA=|cosBcos¢p cosfsing —sinf|then
—sinfsing sin6fcos¢ 0
dA
a) Aisindependent of & b)Aisindependentof¢ c) Aisa constant d) PT) oer/2 =0
3 3x 3x% + 2a?
Iff(x) = 3x 3x% + 2a? 3x3 + 6a’x , then
3x%2 4+ 2a® 3x3+6a%x 3x*+12a°x? + 2a*
a)f'x)=0 b) y = f(x) is a straight line parallel to x-axis
2 d) None of these
c) f f(x)dx = 32a*
0
sinA cotdA 1
Iff(8) = |sin?B cosB 1| then
sin?C cosC 1
a)tanA +tanB + ¢ b) cot A cot B cot C
c) sin? A + sin? B + sin? C d) 0
a’+x ab ac
The determinant A= | gp b% + x bc | is divisible by
ac bc c*+x
a) x b) x? c) x3 d) None of these
n n+1 n+2
Let f(x) = |"Pu " 1Pas1 "?Pniz|, where the symbols have their usual meanings. The f(x) is
nCn n+1 Cn+1 n+2 Cn+2
divisible by
a)n?+n+1 b) (n + 1)! c) n! d) None of the above
a b ac +b
The determinant | b c ba+c|=0,if
ac+b ba+c 0
a is a root of the
a) a,b,carein A.P. b) a, b, c are in G.P. c) a,b,carein H.P. d) equation ax?® + bx +
c=0
a® + x? ab ac
The determinant A= ab b2 + x2 bc is divisible by
ac bc c? + x?
a) x b) x?2 c) x3 d) x*
a=* eX logea x2
Ifg(x) = |g=3x g3xlogea 44| then
a—5x eleogea 1
a) Graphs of g(x) is symmetrical about origin b) Graphs of g(x) is symmetrical about Y-axis
4
c) ddgx(:c) . =0 d) f(x) = g(x) x log (%) is an odd function
Ifg(x) = #—2)@—@' where f (x) is a polynomial of degree <3, then
1 a f(@loglx—all 1 a a2 -2
o o=t b g bll+ |1y w2 dsco |15 ST a
1 ¢ f(c)loglx — | 1 ¢ c? dx Y I
1 ¢ flo)x—c)2 ¢t ¢ 1
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104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

1 a f(a)loglx —al
fg(x)dx =11 b f(b)loglx —b|
1

1 a f@k-7?| n 2
dg(x) . _
g——=[1 b fO&-0Z+1 b b2 ¢ J© 1018|x cl
— -2 1 2 a‘ a
2 ¢ 1
iminati -2 ,_b ,__c
Eliminating a, b, ¢ from x = Y =% =——,weget
1 x— «x 1 —x x 1 —x x d) None of these
a)|1 -y y|=0 b)]l1 1 -—-y|=0 aly 1 —-y|=0
1 -z 2z 1 z 1 -3 3z 1
cos(@ +¢) —sin(6 + ¢) cos2¢
If determinant sin 6 cos @ sin¢ |is
—cosf sin 6 cos ¢
a) Positive b) Independent of 8 c) Independent of ¢ d) None of these
p2lA  —iC  -iB
IfA4+B+C=me®+cos0+sinfandz = [gi€C 2B g—iAthen
e—eB e—iA 22iC
a) Re(z) =4 b) Im(z) =0 c) Re(z) = —4 d)Im(z) = -1

sinf cosf sinf
cosf sinf cosH
cosf sinf sin6
a) f(6) = 0 has exactly 2 real solutions in [0, ] b) f(0) = 0 has exactly 3 real solutions in [0, 7]

Iff(0) = , then

c) Range of function % is [—\/Z \/E] d) Range of function % is [-3, 3]
yz—x% zx—y? xy—2z% |2 42 42
If[xz —y? xy—22%2 yz—x?[=|[u? 7?2 u2| then
xy —z% yz—x% zx—y? u? u? r?
aA)ri=x+y+z b)r? = x% + y? + 32 Aul=yz+zx+xy d)u? = xyz
bc ca ab
If a, b, ¢ are non-zero real numbers such that |ca ab bc| = 0, then
ab bc ca
a)l+i+i=0 b)l+i+i=0 C)i+i+l=0 d) None of these
a bw cw? a bw? cw aw bw? ¢
a -1 0
Iff(x) =|lax a —1|,then f(2x) — f(x) is divisible by
ax? ax a
a) x b) a ) 2a + 3x d) x?

The values of k € R for which the system of equations x + ky + 33 = 0,kx + 2y + 23 = 0,2x + 3y + 43 =
0 admits of non-trivial solution is

a) 2 b) 5/2 c)3 d)5/4
-x a b
IfA=|b —x a |, thenafactorofAis
a b —x
a)a+b+x b) x? — (a — b)x + a® + b%> + ab
) x2+(a+b)x+a’*+b%—ab da+b—x
Which of the following has/have value equal to zero?
8 2 7 1/a a? bc
a)(12 3 5 b)|1/b b? ac
16 4 3 1/c ¢? ab
a+b 2a+b 3a+b 2 43 6
c)|2a+b 3a+b 4a+b d)[7 35 4
4a+b 5a+b 6a+b 3 17 2
cosa —sina 1
If¢(a,p) = sina cosa 1|, then

cos(a+pB) —sin(e+p) 1
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115.

116.

117.

118.

a) £(300,200) = £(400,200) b) £(200,400) = £(200, 600)

c) £(100,200) = £(200,200) d) None of these
xC, n—1Cr n—1CT_1
The roots of the equation | **1C,.  "C, "Cr_1 | =0are
x+2 Cr n+1Cr n+1Cr—1
a)x=n b)x=n+1 Jx=n-—1 dx=n-2

1 14ac 1+bc
1 14ad 1+bd
1 1+ae 1+be
a)a b) b c)cd,e d) None of these
x2+4x—-3 2x+4 13
2x24+5x—9 4x+5 26
8x2—6x+1 16x—6 104
aJa=3 b)b=0 cc=0 d) None of these
n n+1 n+2

Letf(n) = "B ™'Phy1 ™ ?Ppiz| where the symbols have their usual meanings. Then f(n) is
nCn n+lcn+1 n+ZCn+2

divisible by
an?+n+1 b) (n + 1)! c) n! d) None of these

A= is independent of

IfA(x) = = ax3 + bx? + c¢x + d, then

Assertion - Reasoning Type

This section contain(s) 0 questions numbered 119 to 118. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is
correct.

119

120

121

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

Statement 1: ap a p
Ifbc+qr=ca+rp=ab+pgq=—1,then|lbqg b q|=0 (abc,pqr+0)
cr ¢ r
Statement 2: If system of equations ayx + byy +¢; = 0,a,x + b,y + ¢c; = 0,a3x + b3y + c3 = 0 has
a, by
non-trivial solutions, [a, b, ¢/ =0
as; bz c3

Consider the system of equationx +y +z=6,x+2y +3z =10andx + 2y + Az =pu

Statement 1: If the system has infinite number of solutions, then 4 = 10

Statement 2: 11 6
The determinant (1 2 10[{ =0foru =10
1 2 u

Statement 1: If A, B and C are the angles of a triangle and

1 1 1
1+ sind 1+ sinB 1+ sinC
sin4 +sin?A sinB +sin? B sinC + sin?C
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122

123

124

125

126

127

128

129

= 0, then triangle may not be equilateral
Statement 2: If any two rows of a determinant are the same, then the value of that determinant is zero

Let x, y, 7 are three integers lying between 1 and 9 such that x51, y41 and 31 are three digit numbers

Statement 1: 5 4 3
The value of the determinant |x51 y41 331|is zero
x y z

Statement 2: The value of a determinant is zero, if the entries in any two rows (or columns) of the
determinant are correspondingly proportional

Statement 1: (cos(0+a) cos(0+B) cos(6+y)
sin(@+a) sin(@+p) sin(@+vy)
sin(B—7vy) sin(y—a) sin(a—3)

is independent of 6.
Statement 2: If f(0) = c,then f(8) is independent of 6.

a—1 a a+1
b—1 b b+1
c—1 ¢ c+1
Statement 2: Sum and product of two even natural numbers is also an even natural number.

Statement 1:

If a, b, c are even natural numbers, then A= is an even natural number.

0 x>—a x*-b
Consider the determinant f(x) = |x2 + a 0 x2+c
x*+b x-c 0

Statement 1: f(x) = 0 hasonerootx =0

Statement 2: The value of skew-symmetric determinant of odd-order is always zero

Statement 1: If the system of equations Ax + (b —a)y + (c—a)z=0,(a—b)x + Ay + (c—b)z =0
and (a — ¢)x + (b — ¢)y + Az = 0 has a non-trivial solution, then the value of 1 is 0
Statement 2: The value of skew-symmetric matrix of order 3 is zero

my+nz mq+nr mb+nc
kz—mx kr—mp kc—ma
-nx—ky -np—kq -na-—kb
Statement 2: The value of skew-symmetric matrix of order 3 is zero

Statement 1:

A= isequal to 0

Consider the system of the equations kx +y + z = 1,x + ky + 3 = kand x + y + kz = k?

Statement 1: System of equations has infinite solutions when k = 1

Statement 2: 1 11
If the determinant | k k 1[=0,thenk = -1
k> 1 k

fix)  fo(x)

Statement 1:

IFAG) = g1(x) gl
R A®
then M) # o @) g2'()
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Statement 2: ;—x{f(X)g(x)} s :_xf(x);_xg(x)
130 a, +bx? ax?+b; ¢
Consider the determinant A = |a, + b,x*> a,x?+b, c¢,| =0,wherea; b;,¢; €ER({=1,2,3)andx € R
as + bsx? azx?+b; c3
Statement 1: The values of x satisfyingA=0arex = 1, -1

Statement 2: a, b
If a, bz G| = 0, then A= 0
as by c3
131
Statement 1: 1+ 1+x%2 (1+x)%

Iff(x) =1 +x)3 (1+x)3 (1+ x)33|then coefficient of x in f(x) is zero.
1+ A1+x0*2 @A+x0)%
Statement 2: IfF(x) = Ag + A;x + A;x?+...+A,x", then A; = F'(0) ,where dash denotes the
differential coefficient.

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, g, 1, s) in columns II.

132.
Column-I Column- II
A) 1/c 1/c —(a+ b)/(p) Independentofa
—(b + ¢)/a? 1/a 1/a

—b(b+c)/a’c (a+2b+c)/ac —b(a+b),
is

(B) | sinacos b sinasinb cosa (q) Independent of b
cosacosb cosasinb —sinalis
—sinasinb sinacosb 0
© 1 1 1 (r) Independentofc
sinacosb sinasinb cosa
—cosa —cosa sina

is

sin2acosb sinZasinb cos2a
sinb —cosb 0
sinacos?b sinasinZ?b
(D) Ifa,b, and c are the sides of a triangle and A,B (s) Dependentona,b

and C are the angles opposite to a, b, and c,
respectively, then

a? bsinA csind
A= |psin A 1 cos A
csinA cosA 1
CODES:

A B C D
a) p r r q
b) S p r S
c) S p q S
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d) p'q’r q S p; q, r

133.
Column-I Column- II
(A) Coefficient of x in (p) 10
x (a+sinx)® cosx
fx)=11 log(1l+x) 2
x? 1+ x? 0
(B) 1 3cosf 1 (@ 0
Value of |sin 1 3cosB|is
1 sin @ 1
(©) Ifa,b,careinAP.and (r -12
x+a x*+1 1
f)=|x+b 2x2-1 1
x+c 3x?-2 1
® [x2 x (5) -2
Ifl[1 x 6 |=asux*+a3x®+ax%+
x x x+1
aix + Ao,
then a, is
CODES:
A B C D
a) r S r r
b) p q p p
c) S p S S
d) q r q q
134.
Column-I Column- II
(A) The value of the determinant (p) 1
x+2 x+3 x+5
x+4 x+6 x+9|is
x+8 x+11 x+15
(B) If one of the roots of the equation (@@ -6
7 6 x%—13
2 x2—13 2 =0isx + 2,
x%—13 3 7
then
sum of the all other five roots is
(C) The value of (r 2
G 2i 3+6
V12 V3++8i  3V2++/6ilis
VI8 V24120 V27 +2i
D) cos? 6 cosfsinf —sinf (s) -2
Iff(6) =|cosOsinf  sin%0 cos 6
sin @ —cos@ 0
then f(m/3)
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CODES:

A B C D
a) r S S q
b) S r qr p
c) p s q r
d) q p r s

135. 1 -1 0
Match the following elements of[o 4 leith their cofactors and choose the correct answer.
Column-I P Column- II
@) -1 1 -2
2t (2) 32
o 3 (3) 4
(D) 6 (4) 6
(5) -6

CODES:

A B C D
a) 2 4 1 3
b) 2 4 3 1
c) 4 2 1 3
d) 4 1 2 3

Linked Comprehension Type

This section contain(s) 16 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 136 to -136

Let p be an odd prime number and T, be the following set of

2 X 2 matrices

T, = {A = [C Z];a,b,c €{0,12, ..,p— 1}}

136. The number of A inT}, such that A is either symmetric or skew-symmetric or both, and det(A) is divisible

by p is
a) (p — D? b) 2(p — 1) A @-1D*+1 d2p-1

Paragraph for Question Nos. 137 to - 137
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Let A# 0 andA° denotes the determinant of cofactors, then A= A™"1, where n(> 0) is the order of A.
on the basis of above information, answer the following questions.

137. bc—a® ca—b? ab-—c?
If a, b, c are the roots of the equation x3 — px2 +r =0, then the value of |ca — b?2 ab —c? bc— a?|is
ab—c? bc—a* ca-b?
a) p° b) p* c) p° d) p°

Paragraph for Question Nos. 138 to - 138

x+c¢, x+a x+a
fx)=|x+b x+c; x+alandglx) = (c; —x)(cz —x)(c3 — x)
x+b x+b x+c3

138. Coefficient of x in f(x) is
2) g(a) — f(b) b) g(—a) —g(-b) 9 g(a) — g(b) d) None of these
b—a b—a b—a

Paragraph for Question Nos. 139 to - 139

a®+x ab ac
Consider the function f(x) = | ab bZ +x bc
ac bc c® +x

139. Which of the following is true?
a) f(x) = 0 and f'(x) = 0 have one positive common root
b) f(x) = 0 and f'(x) = 0 have one negative common root
c) f(x) = 0and f'(x) = 0 have no common root
d) None of these

Paragraph for Question Nos. 140 to - 140

Given that the system of equations x = cy + bz,y = az + cx,z = bx + ay has non-zero solutions and at least
one of the a, b, c is a proper fraction

140. a? + b% + c? is
a) >2 b) >3 c) <3 d) <2

Paragraph for Question Nos. 141 to - 141

Consider the system of equations
x+y+z=6
x+2y+3z=10
x+2y+Az=yu

141. The system has unique solution if
a)l#3 b)A=3,u=10 c)A=3,u+10 d) None of these
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Paragraph for Question Nos. 142 to - 142

Let a, § be the roots of the equation ax? + bx + ¢ = 0. Let S,, = a™ + "
3 145, 1+86,

Forn=>1landA=([1+S5; 1+S, 1+5;
145, 1+S; 1+8,

142.1f A< 0, then the equation ax? + bx + ¢ = 0 has
a) Positive real roots b) Negative real roots c) Equal roots d) Imaginary roots

Paragraph for Question Nos. 143 to - 143

—bc b?>+bc c?+ bc

Let A= |a? + ac —ac ¢? + ac| and the equation px3 + qx2 + rx + s = 0 has roots a, b, c where
a’?+ab b?*+ab —ab
a,b,c € Rt

143. The value of A is
a) 12 /p? b) r3/p3 c) —s/p d) None of these

Paragraph for Question Nos. 144 to - 144

1+x)* (1+2x)P 1
Consider the polynomial function f(x) = 1 (1+x)* (14 2x)?], a, b, being positive integers
(1 + 2x)° 1 1+x)*
144. The constant term in f(x) is
a) 2 b) 1 c) -1 d)o
Paragraph for Question Nos. 145 to - 145
X nr
Ifx>m,y>nz>r(x,y,z2>0)suchthatim y r|=0
m n z
145. The value of =— + 24+ Zis
x-m y-n  z-r
a) 1 b) —1 c)2 d) -2

Paragraph for Question Nos. 146 to - 146

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

1. fO) =271 =1,

2. f has a minimum value atx = 5/2
2ax 2ax — 1 2ax+b+1
3. Forallx, f'(x) = b b+1 -1

2(ax+b) 2ax+2b+1 2ax +b
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146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

The value of f(2) is
a) 1/4 b) 1/2 c) -1 d) 3

Integer Answer Type

1 3cos@ 1

If A= |sin 6 1 3 cos 6|, then the value of (Apax)/2 is

1 sin 6 1
XM xn+2 xn+4 ) ) ) ) ) )
n n+2 n+4| — (— _ -V (— — —\(— _— — —-Mi
If yn yn+2 yn+4 - (yz xz) (zz yz) (xz zz) then -n is
Z zZ V4

x+2 2x+3 3x+4
2x+3 3x+4 4x+5
3x+5 5x+8 10x+17
The value of |a| for which the system of equation

ax+y+z=a-1
xtay+z=a-—1
xt+tytaz=a—-1
Has no solution, is

Absolute value of sum of roots of the equation =0is

a; a; as
Ifay,a, as,5,4,a¢,a;,ag,a9 arein HP,andD = |5 4  a¢| then the value of [D]is (where [ ]
a; ag O0ag

represents the greatest integer function)

Sum of values of p for which, the equations: x + y + z = 1;x + 2y + 43 = pand x + 4y + 10z = p? have a
solution is

Let a, B,y are the real roots of the equation x> + ax? + bx + ¢ = 0(a,b,c € R and a # 0). If the system of
equations (in u, v and w) given by

au+pv+yw=0

put+yv+aw =0

yut+av+fw=0

has non-trivial solutions, then the value of a?/b is

a b a+b a c a+c R
LetD;=|c d c+d|andD,=[b d b+d |thenthevalueof D—1 is where b # 0 and ad # bc,
a b a-—b a ¢ a+b+c 2

If (1 + ax + bx?)* = ay + a;x + a,x? + -+ + agx® where a, b, ag,a4, ..., ag € Rsuchthatag +a; + a, # 0

g a; Qa;
a.
and (@1 Az ap| = 0 then the value of 5 - 1s
a ap ap

aias a; az
a0 Az 4z
asza; as dag
2311 X1Y2 + X2Y1 X1Y3 +X3Y1
X1Y2 + X2)1 2%y, X2Y3 + X3Y2
X1Y3 +X3y1  X2¥3 T X3)> 2x3Y3

Bry—a-8* B+y—-a-6>* 1
Ifly+a-B-8)* v+a—-p-06)72* 1|=—k(a—p)(a—y)(a-38(B—y)(B -3 ( — ), thenthe
(@+p-y-8* (@a+p-y-986?* 1
value of (k)1/? is
Three distinct points P(3u?, 2u®); Q(3v?,2v?) and R(3w?,2w?) are collinear then uv + vw + wu is equal
to

a;0a19 Q 0as
azai;; az au
aszai; a4 das

Ifaq,a,,as,...,aqz arein AP.and A= Az= then A,: A,=

The value of is

Page |18



160. a b 2 f 2d e
GivenA=|d e 2f|,B=|2n 4l 2m| thenthevalueofB/Ais
Il m 2n c 2a b
161. X x+y x+y+3z

If{2x 3x+2y 4x+3y+23

3x 6x+3y 10x + 6y + 33

= 64, then the real value of x is
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4.DETERMINANTS

: ANSWERKEY :

1)

5)

9)

13)
17)
21)
25)
29)
33)
37)
41)
45)
49)
53)
57)
61)
65)
69)
73)
77)
81)
85)
89)
93)

5)
9)
13)
17)
21)
25)
5)
9)
13)
1)
5)

9)

5)
9)

T O QAT Y AT T T o aT e 6o T 6T e

o

a,b,c
a,b,c
a,b,c

2)

6)

10)
14)
18)
22)
26)
30)
34)
38)
42)
46)
50)
54)
58)
62)
66)
70)
74)
78)
82)
86)
90)
1)

4)

6)

10)
14)
18)
22)

1)
d
6)
10)
1)
C

2)
6)
10)
4
6)
10)

Qoo a6 g oL vy ToT oMo goT o e T oo

&
IS

&
=

a,c

a,b

a,c

QT a

3)

7)

11)
15)
19)
23)
27)
31)
35)
39)
43)
47)
51)
55)
59)
63)
67)
71)
75)
79)
83)
87)
91)
2)

7)
11)
15)
19)
23)
2)
7)
11)
2)
3)
7)

11)

7)
11)

a 4)
b 8)
a 12)
b 16)
a 20)
a 24)
b 28)
b 32)
C 36)
b 40)
c 44)
b 48)
a 52)
a 56)
b 60)
C 64)
d 68)
a 72)
b 76)
a 80)
b 84)
a 88)
b 92)
b,d 3)
d 8)
b,c 12)
b,c 16)
c,d 20)
a,b,c 24)
b 3)
a 8)
d 12)
c 3)
c 4)
d 8)
b 1)
4) 2
3 8)
0 12)

Le Y AT e e a0 T T AT T AT 0

= —-n

o

13)

0

14)

2

15)

4
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4.DETERMINANTS

: HINTS AND SOLUTIONS :

1

(d)
n
ZDk_se
k=1
n
Zl n n
k=1
n
= ZZk n“+n+1 n+n | =56
k=1
n
Z(Zk—l) n? n?+n+1
k=1
n n n
> |n(n+1) n2+n+1 n®4+n |=56
n? n? n“+n+1

Applying C; - C3 — C; and C, = C, — €, we get
n 0 0

nn+1) 1 0
n? 0 n+1

=56=>nn+1)=56=>n

=7

(b)
By = ay¢c3 —azcqy, C; = —(aybs — azby)
B3 = —(a,¢; — azcy),C3 = ayb; — azby
|B2 G| | asc3 —azcy —agbs + azby
By Gl |—a1C2 +ayc;  aiby —azby

a;c3  —aibz a;c3 azby
~l-aic;  agb, —a,¢; —azby

—a, b3

|—a301
acy a1 b,
|—a3c1 asb,

axc,  —azby
c —b c a
2 3 3 3 3 |
=a +ab
1 —Cy bz Lt —C —a;
—az —bs
+a.cq b
a; 2
—az das
+ b1C1 | a, _a2|

= aj{a,(byc3 — bzcy) — by(aycs3 — azcy)
+ ¢1(azbs — asb,)}

a; by ¢

= al a2 b2 Cz = alA
as by c3

(@)

Applying C; = C; — 2sinxC3 and C, = C, +
2 cos xC3, we get

2 0 —sinx
fx)=| o0 2 cos x
sinx —cosx 0
=2cos?x +2sin’x =2
“f'(x)=0

/2 /2

2dx =T

[F) + (0] = dx = f

0 0

(9

Using C; = C; + C5 + C3,

sinx +2cosx cosx cosx
sinx+2cosx sinx cosx

sinx+ 2cosx cosx sinx
1 cosx cosx

1 sinx cosx
1 cosx sinx
Applying R, - R, — Ry and R; = R; — R4, we get
A

= (sinx

A=

= (sinx + 2 cos x)

1 cos X cos X

0 sinx —cosx 0

0 0 sinx — cos x
= (sinx + 2 cos x)(sinx — cos x)? +
Thus,A=0=tanx = —2ortanx =1
As—m/4 <x<m/4,weget—1<tanx <1
stanx=1=>x=mn/4

(b)

The degree of the determinantisn + (n + 2) +

(n + 3) = 3n + 5 and the degree of the expression
on RH.S.is 2

“3n+5=2=>n=-1

()

a=x/(y—3z)=>x—ay+az=0 (1)
b=y/(z—x)=>bx+y—bz=0 (2)
c=z/(x—y)=>—-cx+xy+z3=0 (3)

Since x, y, z are not all zero, the above system has

+ 2 cosx)

a non-trivial solution. So,

1 —a a
A=1|b 1 —-b[=0

—c cC 1
~14+ab+bc+ca=0
(b)

0 14+ w+ w? 0
1—1i -1 w? -1
- -1+w-1 -1

0 0 0
=1-i -1 w? =1 [* 14+ w+ w?

-1 —-i+w-1 -1

=0]

(Operating Ry = R{ — Ry + R3)
(b)
We have,
b+c c+a a+b a b ¢
a+b b+c c+al=klc a b
c+a a+b b+c b ¢ a
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11

=

2@a+b+c) c+a a+b a b c
2(@a+b+c) b+c c+al=k|lc a b
2(@a+b+c) a+b b+c b ¢ a

[Applying C; = C; + (C, + C3) on L.H.S.]

=2

a+b+c —-b -—-c a b c
a+b+c —a —-b|l=klc a b
a+b+c —c —a b ¢ a

[Applying C; = C; — C4,C3 = C3 — Cion

L.H.S.]
a —-b —c a b c
= |c —a -bl=kl|lc a b
b —c -—-a b ¢ a
[Applying C; = C; + C, + C3 on L.H.S.]
a b c a b c
=2|c a bl=k|lc a b
b ¢ a b ¢ a
(c)
—sinx 1 O cos x x 1
f'(x) =|2sinx x? 2x|+|2cosx 2x 2
tanx x 1 tan x x 1
cosx x 1
+|2sinx x? 2x
sec’x 1 0
01 0 |1 0 1 1 0 1
=>f(0=[0 0 0o[+|2 0 2/+|0 0 O
0 0 1/ o 0 1 1 1 0
0
Now, limx_)o% = lim,_,( f'(x) [as f(0) = 0]
=f'© =0
(b)

Let,

1 a a?®

A= |cos(p —d)x cospx cos(p+d)x
sin(p —d)x sinpx sin(p +d)x

Expanding along first row, we have
1[cos px sin(p + d)x — cos(p + d)x sin px]
—a[cos(p — d)xsin(p +d) x

+a?

—cos(p + d) xsin(p — d) x]
[cos(p — d) x sin px — cos px sin(p — d)x]

= sindx — a sin 2dx + a? sindx
Which is independent of p

()

Applying Ry = Ry + R3 — 2R,, we get

A=

Ri]

000x+3z—2y

456 y
567 z
Xy 3z 0
4 5 6
=—(x+3—-2y)|5 6 7| [Expandingalong
Xy 3
0 -1 6
(x+3z—-2y) 0 -1 7
x—2y+z y—2z 3

12

13

14

15

[Applylng Cl d Cl + C3 — 2C2 and Cz d CZ — C3]

_ _ 2]1—1 6
=—(x+3z—-2y) |_1 7
= (x — 2y + 3)?
Hence A= 0 = x,y, z arein A.P.
(d)

y? —xy x*
Let,A= | a b c

a b
Then,

xy? —xy x%y

A= % ax b cy | [Applying C; =
a'x b (cy

xCy, C3 = yCs]

1 0 —xy 0
=—|ax + by b bx + cy

Yla'x+by b bx+cy

[Applying C; — C1 + yCy, (3 » €3+ x(3]

ax+by bx+cy
Ylax + b'y b'x+c'y

1

=—X
xy

Ri]

_ | ax+by bx+cy

“la'x+b'y b'x+cy

(b)

[Expanding along

-5 3440 5-7i
3—4i 6 8+ 7i
5+7i 8-7i 9

-5 344 547
344 6 8—7i
5-7i 8+4+7i 9

-5 344 5-7i
3—4i 6 8+ 7i
5+7i 8-7i 9
(Taking transpose)
= z is purely real
(d)

Applying Ry = aRq{,R, = bR, and R3 = cR3, we
get

=

>z =

=3

ab?c? abc ab+ ac
a’bc?> abc bc+ab

a’b?c abc ac+ bc

a?p2c2|bc 1 ab+ac
= ac 1 bc+ab
ab 1 ac+bc
Applying €3 = C3 + C; and taking (bc + ca + ab)
common, we get

1

~ abc

abc

bc 1 1

ac 1 1

ab 1 1
[+ C, and C; are identical]

(b)

In each determinant applying R; = R; + R, + R;

and then taking out (x + 9) common, we get

x+9=0=x=-9

A= abc(bc + ca + ab) =0
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16

17

18

19

20

(b)
X1 Xz X3 X1 V1 24
A= (Y1 Y2 Y3[=|X2 Y2 22
21 %2 33 X3 Y3 33
X1 Y1 Z1||*Y1 Y1 %
A= x2 Y2 Z2||%2 V2 %2
X3 Y3 33l1X3 Y3 23
Xyt +zt Xty t 215 X
= |x1X2 + VoY1 + 2221 x5 +y3 + 25 Xz X
X3X1 T Y3y1 + 3331 XoX3 + Y2¥3 t+ 3233
1 0 0
=0 1 0/=1=>A=4%1
0 0 1
(b)
nCr—l nCr (T + 1) n+2Cr+1
A=| "C, "Cry1 (r+2) n+ZCr+2
nCr+1 nCr+2 (T + 3) n+2Cr+3
Applying C; = C; + C, and using "C, =
% n=1c _,in Cs, we get
n+1Cr nCr (n + 2) n+1Cr
A= |™1Cpy MCryp (M+2)™1Cryy
"1Cyy  "Criz (n+2) "Gy
n+1CT nCT Tl+1CT
= (Tl + 2) n+1Cr+1 nCr+1 n+1Cr+1
10y "Crz ™G
= 0 (as C; and (3 are identical)
(<)
Operation C; — C; + C, + C5 gives (a8 + By +
ya
1 By va
1 ya aff
1 ap By

From the given equation, aff + By + ya = 0. So
the value of determinant is 0

()

aq + b1W a1W2 + b1 C1 + b1V_V
A= az + sz a2W2 + bz C2 + bz]/\_/
as +bsw  azw?+bs c3+ byw

Operating C, = w(,, we have
1 |a +bw aw3 +bw ¢y +bw
A= et byw a,w3+b,w ¢y, + by
as + bsw azw3 +bsw c3 + byw

1]+ biw a;+bw ¢4 +biw
=—|lay+b,w a;+bw c; +b,w (v w?
az;+bsw az+bzw c3+ byw
= 1)
=0
(b)

Since x, y, z are in A.P., therefore, x + 3 — 2y = 0.
Now,

a+2 a+3 a+2x
a+3 a+4 a+2y
at+4 a+5 a+23

21

22

23

24

25

0 0 2(x+ 2z —2y)
a+3 a+4 a+2y
a+4 a+5 a+2z
[Applying R; = Ry + R3 — 2R;]
0 0 0
a+3 a+4 a+2y| [*x+3z3—-2y=0]
a+4 a+5 a+2z

=0
(c)
|43 = AP =125
a 2
= 5 a]—S
>a’—4=5 = a=43
(d)
Applying Ry - Ry — (R, + R3), we get
0 -2y —2x
D=|x y+2z x
y vy z+x
0 -y —X
=2x y+z x
y y zZ+x
0 -y —x
=2[x 3z 0| (R, R, +R;and
y 0 3
R; > R; +Ry)
= 4xyz
(@)
xmnl
ZZZi 0 [Ri >Ry —Ry,R;, >Ry —
abcl
R3,R3 = R3 — R4]
XxX—a m-—x 0 0
N 0 x—b n-—x 0_0
0 0 xX—c a
a b c 1
X—a m-—x 0
= 0 x—b n—x|=0
0 0 xX—c

n—x
0 (x — c)| =0
= (x —a)(x —b)(x — c) = 0 =roots are
independent of m,n

(d)

a b c

b ¢ a|l=-(a®+b3+c3-3abc)
c a b

=—(a+b+0c)a+bw?+cw)(a+bw+ cw?)
(where w is cube roots of unity)
=—f@fBfY) [va=18=wy=w?]
(o)

Here a > 0 and 4b% — 4ac < 0,i.e, ac — b*> >0
~ax?+2bx+c>0,Vx €ER

Now,
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27

28

29

a b ax+b
A=1|b c bx +c
0 0 —(ax?+2bx+c)

[Operating R; = R3 — xR, — R3]
= —(ax? + 2bx + c)(ac — b?)
= —(+ve)(+ve) = —ve
(<)
Operating C; — C; + C, + C3, we get
1+2x+(@®+b?>+c®)x (1+bPDx (1+c3x
1+2x+ (@ +b?>+cHx 1+b%x (1+cH)x
1+2x+(@®+b2+c®)x (1+b>)x 14+c%x
1 1+b)Hx (1+cH)x
1 1+b%x (1+cH)x
1 (1+bH)Dx 1+c%x
1 1+b>Dx (1+c>x
0 1—x 0
0 0 1+x
[Operating R, = R, — R; and R; = Rz — Ry]
= (D[ - x)* - 0]
=(1-x)?
Which is a polynomial of degree 2
(b)
For non-trivial solution
a—1 -1 -1
1 —(b-1) 1
1 1 —(c—1)
a—1 -1 0
1 —-(b—-1) b
1 1 —C
=>(a—1)(bc—c—b)+1(-c—b)=0
=>abc—ac—ab—bc+b+c—c—b=0
= ab + bc + ac = abc
(b)
Applying C; = aC; and then C; = C; + bC; + cC3,
and taking (a? + b? + ¢?) common from C;, we
get

A (a®? + b% + ¢?)
a

fG) =

[+ a?+b%+c?=-2]

=0

= =0

1 b—c c+b
1 b c—a
1 b+a c
1 b—c c+b
0 o —a—b>b
—b

3 (a® + b? + ¢?)
N a

0 a+c

(Rz » Ry —Ry,R3 & R3 — Ry)
2 2 2

=M(—bc+a2 + ab + ac + bc)

(expanding along C,)

=@ +b?>+c*H)(a+b+c)

Hence, A=0=>a+b+c=0

Therefore, line ax + by + ¢ = 0 passes through

the fixed point (1, 1)

(@)

Determinant formed by the cofactors of

a b ¢

b ¢ a

c a b

is

30

31

32

33

34

35

bc—a? ac—b? ab-—c?

ac—b? ab—c? bc—a?

ab—c?> bc—a? ac-—b?

a b c|?

b ¢ a

c a b

(b)

Applying C; = C; + C, + C3, we get
x+2a a a 1 a a

A=x+2a x a|l=G&+2a)[1 x a
x+2a a x 1 a x

Applying Ry - R; — R, and R, = R, — R3, we get
0 a—x a
0 x—a a—x
1 a x
= (x — a)?(x + 2a)

A= (x + 2a)

(b)

R; = R3 — 2R;, hence two identical rows

= f(x) =constant

(b)

We divide L.H.S. by 2* and C;by 22, C,by A and C;

by 4 on the R.H.S. to obtain
2 3

o)) o) +:0)

4

1+3/24 1-1/2 1+4+3/2
=[{1+1/22 2/2—-1 1-3/2
1-3/2% 1+4/2 3
Taking limit as 4 — oo, we get
1 1 1 1 1 1
pr=1[1 -1 1|=(0 -2 0|=-4
1 1 3 0 0 2
[Applying R, » R, — Ry, R3 > R3 — Rq]
(@)

Given determinant,

2a(bc — 4a?) + b(2ac — b?) + c(2ab — c?) =0

= 6abc—8a®—b3—-c3=0

= a+b+)[(2a—-b)2+ (b—1c)*+ (c —2a)?]
=0

>2a+b+c=0 (vb+*c)

Let f(x) = 8ax® + 2bx? + cx

f(0)=0
(1)_ +b+c_2a+b+c_0
f\z)=atzty=—7—=

So, f(x) satisfies the Roll’s theorem and hence,
f'(x) = 0 has at least one root in [0, %]

(b)

For every ‘det. with 1’ (€ B) we can find a det.
with value —1 by changing the sign of one entry of
‘1’. Hence there are equal number of elements in
B and C.

Therefore, (b) is the correct option

(©)

Page|24



36

37

38

Since each element of C; is the sum of two

elements, putting the determinant as sum of two

determinants, we get
3 2

x3 x* x 1 x* x
A=[y? y* y|+[1 ¥* y
33 3% 3 1 32 z
x> x 1 1 x? x
=xyz|y? y 1|+|1 y* y
z2 z 1 1 2% 3
1 x x?
=—(yz+1) |1 y y?
1 z 3?2

=—(yz+ D -y -2)z-x)(x+y+2)
Since A= 0, x, y, z all are distinct, we have
xyz+1=0orxyz =-1

()
We have,
L my iy my ny
A= AA=|l, m,; mny||l, my, n,
lz m3 mnzlll; mg ny

12 +m? +n?

= |ljl, + mym, + nyn,
Ll +mym; + nyng
1 0 0
=0 1 O

0 0 1
(b)

Operating R; = Ry — R,, gives
x—2 3x—2) —(x—-2)
2 —3x x—3
-3 2x x+2
1 3 -1
2 —3x x-—3
-3 2x x+2
1 3 -1
0 -3(x+2) x-1
0 2x +9 x—1

[R; = R, —2R{,R3; = R3 + 3R]
=(x-2){-CBx+6)(x—1)—(x—1(2x + 9)}
=—(x—2)(x—1)(5x + 15)

Therefore, A= 0 givesx = 2,1,-3

L, + mym, + nn,
12 +m3 +n3
Ll; +myms 4+ nyng

1=2A=+1= Al =1

A=

=(x=-2)

=(x=-2)

()
1+x 1 1
1+y 1+2y 1
1+z 1+z 3+3z
1 1 1
1+-— - -
X X X
1 1 1
=xyz|1+—- 2+-— —
y y y
1 1 1
1+- 1+- 3+-
3z z 3z

lll
lzl

39

40

41

1 1 1
1 1 1
1 1 NWf1+4= 2+= =
=xyz(3+—+—+—) y y y
xy 3 1 1 1
1+- 1+- 3+-
Z v Z
0 0
1
1 1 I\|1+4=- 1 -1
=xyz(3+—+—+—) y
X y Z 1
1+= 0 2
Z

11 1
=2xyz(3+—+—+—)
X Yy 3

Hence, the given equation gives x ™1 + y~1 +
-1 _
z7 =-3

(b)
We have,
1 1 1
a b c|l=@(@=b)b—-0)
a® b 3
(c—a)(a+b+c) (D
Also,
1 1 1
a b c
a® b3 ¢3
i1 1
= abc Cll 11; i (taking a, b, c common from
a’? b? c?
Rl! RZ' RB)
bc ac ab
=11 1 1| (Multiplying R, by abc)
a’? b? c?
1 1 1
=l|a? b? c?
bc ac ab
Then,
1 1 1
D= (x — a)? (x — b)? (x —¢)?
(x=b)(x—c) (x—c)x—a) (x—a)(x—Db)

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

.-.x=%(a+b+c)
(d)

For the given homogeneous system of equations
to have non-zero solution, determinant of
coefficient matrix should be zero, i.e.,

1 -k -1
k -1 —-1{=10+D+k(-k+1D)—-(k+1)
1 1 -1
=0
>2-k?’+k—-k—-1=0
=>k*?=1
=>k=+1
(d)
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42

43

44

45

46

47

1+x; 14+xx 14 xx?
1+x, 14+xx 1+ x,x2
1+x3 14+x3x 1+ x3x2
1 % Ol 1 0
=1 x, Of|1 x O
1 x3 0ll1 x2 0
=0
(@)

D = cos § — cos?.+6 > 0.Since D > 0 only trivial
solution is possible

(9

Applying Ry - R{ — R, and R, = R, — R3 reduce
the determinant to

x2-2x+1 x—-1 0

2x — 2 x—1 0
3 3 1
=x-13-2(x—-1)2=(x-1)*(x-1-2) =
(x—1)?(x - 3),
Which is clearly negative for x < 1

(d)

Let the given determinant be equal to A(x). Then,
5A+4B+3C+2D+E=A1)+A"(1)

Now, A(1) = 0 as R, and R; are identical

1 0 1 x 2 x X 2 x
ANx)=1x*> x 6[+[2x 1 0o[+([x*? x 6
X x 6 X x 6 1 1 0
1 2 1 1 2 1
A(D)=12 1 0ol+]1 1 6
1 1 6 1 1 0
=—-17+12+1-1-6) =-11
(b)
1 4 9 16
4 9 16 25
8=19 16 25 36| (3 7 Rs ~RzRa =Ry
16 25 36 49
R3)
14 9 16
4 9 16 25
5 79 11
15 21 27 33
1 4 9 16
_ |4 9 16 25| _ _
=3 5 79 11 =0 (Ry = Rs—R3)
5 7 9 11
(b)

The total number of third-order determinants is
9! Since the number of determinants is even and
in which there are 9!/2 pairs of determinants
which are obtained by changing two consecutive
rows,

So Yi-,D;=0

(b)

48

49

50

51

cos(@ —B) cos(B—y)
Let, A= |cos(a + ) cos(B+7y) cos(y+a)
sin(e + ) sin(B+y) sin(y +a)
[tis clear thateithera = forf =yory =ais
sufficient to make A= 0. It is not necessary that
triangle is equilateral. Also, isosceles triangle can

be obtuse one

cos(y — a)

()
The given system is consistent
1 1 -1
“~A=[2 -1 —c[=0
-b 3b -—c

=>c+bc—6b+b+2c+3bc=0
=3c+4bc—5b =0
5b

4b + 3

>c=

Now,
c<1

= <1

4b + 3
5b

1
“wmr3 <0

= <0

4b + 3
=>b€( 3 3)
4!
(b)
2 2 2
LetZ—zzx,i—zzy,j—zzz

Then the given system of equations is

X+Y-Z=1
X-Y+7Z=1
—X+Y+7Z=1
Coefficient determinant is
1 1 -1
A=|1 -1 1
-1 1 1
=1(-1-1)-10+1)-1(1-1)
=—4%0
Hence, the given system of equation has unique
solutions
(b)
Applying Ry - Ry — R, R, = R, — R3, we get
—4-2342 =22 0
A=| 42 W2 0
3-2vV2 2-2V2 1
=1 (—(4 + 2\/7)) A2 + 292 x 42
=—-16V2
(a)

Applying C; = C; + 2C, + C3, we get

n nCr n-2 Cr—l n—ZCr
S= Z(—z)r 0 1 1
r=2 0 -1 0

Page| 26



52

53

n
=Y
r=2
n

=) 2 "G = ("G —27e)
r=0

=(1-2)"-(1-2n)=2n—1+(-1)"

(a)
1 1 1
mC1 m+1C1 TrL+ZC1
mCZ m+1C2 m+2C2
1 1 1
— mcl m+1C1 1’n+1C0 + m+1C1
mCZ m+1C2 1n+1C1 + 1n+1C2
1 1 0
— mCl m+1C1 1n+1C0 [Applylng
mCZ m+1C2 m+1C1
C3 - C3— (]
1 1 0
— mCl mCO + mCl m+1C0
mCZ mcl + mCZ Tn+1C1
1 1 0
= mcl mCO m+1C() [Applylng CZ d CZ -
mCZ mC1 m+1cl
C1]
— mCO m+1C1 _ TrL+1C0 mCl
=m+1—m
=1
(b)
x3+1  x%y x%z
xy?  y3+1  y?z =11
xz2 yz?  z3+1
Multiplying R, by x, R, by y and R; by z, we get
1 x*+x  x3y x3z
pavs xy?  y*+1 Y3z [=11
xz°3 yz®  zt+1

Taking x, y, 2 common from Cy, C5, C5,
respectively, we get

x3+1 x3 x3
y: oyi+1 oy =11
33 33 z3+1
Using Ry = R; + R, + R3, we have
1 1 1

CE+y34+z3+D Py v +1 0y =11
7> 7 Z4+1

Using C, =» C, — C; and C3 — C3 — C;, we get

1 0 0
WB+y3+z3+Dy2 1 0f=11
z3 0 1

Hence, x3 + y3 + 23 = 10
Therefore, the ordered triplets are (2,1, 1,), (1, 2,
1),(1,1,2)

54 (b)

Applying C; =» C; — C,,C;, = C; — C3, we get

0

A= COtE — COtE

tan—-—tan—

an— —tan
0

tA tB

cot= — cot-

A B
cot——cot—
2 2

0

cot—— cot—

2

tan— —tan—

2
0

tB tC
co 5 co 5

B C
cot; — cot—

A B
cot—cot—
2 2

B
cot—cot—-
2 2

1

C
2 )

tan—+tan—
> ar12+an2

1

C

cot—
2

t A+t 5
an2 an2

55

56

57

_( tA tB)( tB tC>
=|{co > co > co > co >
0 0 1

1 1 tC
X co 2

tAtBtBtCtAtB
anzan2 anzan2 anzan2

_( tA tB)( tB tc><t C
—CO2 CO2 CO2 CO2 anz
tan2) tan”
an2 an2

Since A= 0, therefore

cot2 = cotZorcot2 = cot$ortan = tan<

2 2 2 2 2 2
Hence, the triangle is definitely isosceles
(a)
Taking x common from R, and x(x — 1) common
from R3, we get
1 X x+1
2 x—1 x+1

3 x—2 x+1
Applying C; — C3 — C,, we get

fO) =x*(x—1)

1 X 1
f)=x*(x-1D|2 x—1 2[=0
3 x—2 3

Thus, f(500) =0

(a)

As a,b;cq1,a;b,c, and azb;c; are even natural
numbers, each of ¢y, ¢, c3 is divisible by 2. Let
c; = 2k; fori = 1,2,3. Thus,

ki a; by
A= 2 kz a, bz =2m
ks as b3

Where m is some natural number. Thus, A is
divisible by 2. That A may not be divisible by 4 can
be seen by taking the three numbers as 112, 122
and 134. Note that

2 1 1
A=12 1 2|=2

4 1 3
Which is divisible by 2 but not by 4
(b)
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For no solution or infinitely many solutions

a -1 -1
1 —a -1(=0
1 1 —«a

> a(@?-1D)-1(a—-1D+11-a)=0

= a(@?—1)—2a+2=0

> ala—D(a+1)—2(a—1)=0
S(a@a-1D@+a-2)=0
S(a—D@+2)(a—-1)=0

S (@-1D?*@+2)=0

=>a=1,1,-2

But for ¢ = 1, there are infinite solutions. When
a = —2,we have

—2x—-y—2z=-3

x+2y—z=-3

xX—y+2z=-3

Adding, we get 0 = —9, which is not true. Hence
there is no solution

(b)

Since the system has non-trivial solution,

a 1 1
1 b 11=0
1 1 ¢

Applying Ry = Ry — Ry, R, = R, — R3, we get
a—1 1-b 0
0 b—1 1-c¢
1 1 c
>c(1-a)(1-b)+(1-b)(1—-0)
—(1-¢c)(a—1)=0
Dividing throughout by (1 —a)(1 — b)(1 — ¢), we

A= =0

get
c 4 1 4 1 —0
1-¢ 1-¢c 1-b
1+ ! + 1 ! 0
o _ _
1—-c 1—-b 1-a
1 + 1 4 1 1
—1 =
1—-¢c 1—a 1-0b
(b)
b? + c? ab ac
A=1| ab c? +a? bc
ca ch a® + b?
Applying Ry = aR{,R, = bR,, Rz — cR3, we get
b? + c? a’b a’c
A=—x| ab?  b(c*+a?) ch?
abc 2 2 2 2
ac bc c(a® + b°)

Now, applying C; = =Cy,C, = 3 G, C3 = C3, we

get
abe |b? + ¢? a? a?
= b? c® +a? b?
el 2 c? a’ + b?
0 —2c? —2b?
=[p% c?+a? b? [R1 = Ry — Ry — R3]
c? c? a® + b?

60

61

62

63

64

0 —c? —bh?
=2|(p%? a? 0
c2 0 a?

(Taking 2 common from R,
and applying R, = R, + R,
and R; = R3 + R{)
Evaluating along R, we get
A= 2[c?(a?b?) — b%(—a?c?)]
= 4a%b?c?
Hence, k = 4
(a)
The given determinant A, is obtained by
corresponding co-factors of determinant A,;
hence A;= A3. Now AjA,= A3 A= A3
(d)
Since for x = 0, the determinant reduces to the
determinant of a skew-symmetric matrix of odd
order which is always zero, hence x = 0 is the
solution of the given equation
(a)
Using the sum property, we get

m m m
m Z(Zr—l) Z me, 21
ZAT: =0 =0 =0
=0 m? —1 2m m+1
sin?(m?)  sin?(m) sin?(m+ 1)

But¥te(2r— 1) =>(m+1)(@m—-1-1) =

m? —1,
Xito MCr = 2™and X7ty 1 = m + 1. Therefore,

m m?—1 2m m+1
ZAT: m?—1 2m m+1 =0
=0 sin?(m?) sin?(m) sin?(m+ 1)
(c)

1 1 1
A=(1+x+x?)|x2 1 «x

x x* 1

=1+x+x)x+1)>2
Therefore, A= 0 has roots 1, 1, , w, w?, w?
()
As a, b, c are in G.P. with common ration r; and
a, 3,y are in G.P. having common ratio
r,a# 0,a# 0,b=ar,c=ar?,p =ary,y = ar?
Also the system of equation has only zero (trivial)
solution

a a 1
A=|b B 11%0
c y 1
1 1 1
Saalnn 2 1 £0
2 r? 1

= aa(rl - 1)(7'2 - 1)(7‘1 - 7‘2) *#0
=>nrn#*1,n#*landr #1,
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(d)

The given determinant, on simplification, gives
a? —2a; 1 0 1 by b O

A_a§—2az10 1 b, b2 0

“la2 —2a; 1 0| |1 by b2 0O
a? ——2a, 1 ol 11 b, b2 0

=0x0=0

(d)

Since A+ B + C = mand e'™ = cosm +
sinz=—1,

el(B+C) — pi(m=A) — _pid qp p—i(B+C) — _,iA

By taking e’4, '8, e’ common from R;, R, and R,

respectively,
We have
7 e—l(A+0)  ,—i(A+B)
A= — | ,—i(B+C) olB o —i(A+B)
e—l(B+C)  o—i(A+C) eiC
eld  _piB  _piC

= —|_pid B _,iC

_pld  _giB  ,iC
By taking e'4, '8, e’ common from C;, C, and C,
respectively,
We have

1 -1 -1
A=]-1 1 -1[{=-4

-1 -1 1
(d)
6i —3i 1

4 3i —1[=x+1iy (given)
20 3 i
6i 1 1
>-3il4 -1 —-1f=x+iy
20 i i

=>x+iy=0+i0
>x=y=0
(b)
The given determinant is
_2n+1_2n+p 2n+2_2n+1+q p+r_

2"+p 2n+l p+r
| a2 +2"+p b2 +2"+2q c?—r]

(UsingRy » Ry —Rzand 2qg =p+71)
2"2-1D+p 2"'2-1)4+q p+r]

2"+p 2"+l 4 g p+r

| a?+2"+p  bEP+2"142q % —r]
2" +p 2n+l 4 g p+r

=| 2"+p 2"l 4+ g p+r|=0(
a’?+2"+p b2+2"14+2q ?-r

“ R =Ry)

()

pa qb rc

qc ra pb

rb pc qa
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=pqr(a® + b3 + ¢® — 3abc) — abc(p® + q3 + 13
— 3pqr)

=pqr(a+ b+ c)(a? + b? + ¢?> —ab — bc — ca)

—abc(p +q +1r)(p* +q* +1* —pq — qr — pr)

=0

(d)

Since a, b,c, d, e, f are in G.P. and if r is the

common ratio of the G.P., then

b=ar
c = ar?
d=ard
e=ar*
f=ar®
Therefore, given determinant is
a’?  a’r® «x
a’*r? a’r® y
Crt @?ri0 5
1 1 x
= a2a%r® = r2 2 y
rt ort 3
=a*r®%0) =0 [+ Cy,C,, areidentical]
(a)

The given system of equations will have a non-
trivial solution if

a+a a a
a a+b a |=0
a a a+c

Operating R, - R, — R, and R; = Rz — R{, we get
at+a a «
-a b 0
-a 0 c
= aab +c(ab+ab+aa) =0

= a(bc+ca+ab)+abc=0

=0

= i:—(i+%+%) (v ab,c#0)
(@)

a b c
A=1|b ¢ a

c a b

=(a+b+c)a?+b%?+c?—ab—bc—ca)

=%(a+b +)[(a—b)?+ (b—c)?+ (c—a)?]
=0

>a+b+c=0o0ra=b=c

Ifa+ b+ c =0,wehave

cos 6 + cos 20 + cos 360 = 0and sin 6 —

sin26+sin36=0

= cos260(2cos@ + 1) = 0andsin20(1 —

2coséd)=0 (i)

Which is not possible as cos 20 = 0 gives

sin26 # 0,cos 6 # 1/2. And cos 8 = —1/2 gives

sin 26 # 0,cos 8 # 1/2. Therefore, Eq. (i) does

not hold simultaneously
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~a+b+c#0
~a=b=c

or eif — e—2if — p3i0

Which is satisfied only by e® = 11i.e,
cos@ =1,sinf =0s060 =2km,k€Z

(b)

Taking x> common from last row, we get
xn xn+2 x2n

x° 1 x% al=0Vx€ER
x™ xa+1 xZn

>a+l=n+2=>a=n+1

(as it will make first and third row is identical)
(a)

We have,

a121+1 = Anln+2

= 2loga,q =loga, +loga, s

Similarly,

2108 Apis = 10g apys + 108 s

210g Gps7 = 10g apys + 108 g

Substituting these values in second column of
determinant, we get

loga, loga, +loga,,, loga,;,
A== [loganys 10ganss +10ganss 10ganss
l0gan+e 108 anis +108aAnrs 108 anys

1
= E(O) =0 [Using C, » C, — C; — C5]
(b)

Let a be the first term and d be the common
difference of corresponding A.P. Then

1/x 1/y 1/z
A=xyz| p 2q 3r
1 1 1
a+(@-1d a+2q—1)d a+@Br—-1)d
=xyz p 2q 3r ‘
1 1 1

Applying Ry - Ry — aR3,R; = R, — R3 and then

taking d common from R, we get

-1 (2g-1) @Br-1)

-1 (2g-1) @Br-1)
1 1 1

A= xyzd =0
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(d)
We have y = sin mx, therefore
y1 = mcosmx, y, = —m? sinmx, etc
y Y1 Y2
Y3 Y4 Vs
Ye Y7 Vs
sinmx
= ‘—m3 cos mx
—m® sin mx
sin mx
—cosmx
—sinmx

s A=

—m? sinmx
m® cos mx
m® sinmx

—sinmx
cos mx

sin mx

mcos mx
m* sinmx
—m7” cos mx
cos mx
sinmx
— cos mx

=m!? =0

(d)

by +qc
b, +qc,
bs + qc3
¢, +ra,
c; +ra,
c3 +raz
pby by +qc
pb, by +qcy, cy+ra,
pbs b3 +qc3 c3+ras
In the first determinant, apply €3 = C3 — rC; and
then C, = C, — qC5

In second determinant take p common from C;
and then apply C, = C; — C;. Then take g
common from C, and then apply C3 — C3 — C,.
Finally taking r common from C3, we have
ultimately D' = (1 + pqr)D

a; + pby
a, + pb,
az + pbs
a; by+qc
a; by +qc;
az bz +qcs

¢, +ra,
Cy + ra,
c3 +ras

D' =

¢ +raqg
+

(o)
We have,
ka k*+a? 1 ka k? 1 ka a® 1
kb k?+b% 1|=|kb k? 1|+|[kb b* 1
ke k*+c? 1 ke k% 1 ke ¢? 1

a a*> 1

=0+k|[p bz 1

c ¢ 1
=k(a—b)(b—c)(c—a)
(a)

Let first term of G.P. is A and common ration is R.
Then,
a = ARP™1 > loga =logA+ (p — 1) logR, etc

loga p 1 logA+(—1)logR p 1
= [logh q 1| =|logA+(q—1)logR q 1
loge r 1 logA+ (r—1logR r 1
p—DlogR p 1
=|(q—1DlogR q 1| [¢; > C— (ogA)(s]
(r=DlogR r 1
-1 p 1
=logR|(¢—1) q 1
r-1 r 1
p p 1
=logRl|q q 1] (Ci—Ci+C3)
r r 1
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=0
(@)
Operating C; = C; + C, + C3 on the L.H.S. we get
0 c—a a—b>b a b ¢
A=10 ¢'—a a —-b'|=m|a" b
0 C” _ all all _ bll all bII CII
>m=0
(d)

Applying R, - R, — R{,R3 = R3; — R{, we get

a b—-y c—2
A= |—x y 0 |=0
—Xx 0 z
Expanding along C5, we get
-x Y a b-y|_
(C_Z)|—x 0|+Z -x |_0

= (c—2z)(xy)+z(ay+bx—xy)=0
= cxy —xyz3 +ayz +bxz —xyz =0
= ayz + bzx + cxy = 2xyz
a b c
= —+—+—=2
Xy 3z
(b)
A= x(x? — ab) — b(ax — ab) + b(a® — ax)
= x3 — 3abx + ab?® + a®b

d
E(Al) = 3x? —3ab = 3(x? — ab) = 34,
(b)

a1 Q12 Q13
LetD = (G217 Q2 QA3
asz; dazz dss

Applying C, = C, — Z—iCl, C3 - C3— Z—iCl, we

get
a1 0 0

a (a Gz X a ) (a k] X a )
21 22 — 21 23 — 21
D = ai ai

a2 ais
azy |Qzz ——— X a3 A3z —— X daz;
a1 aii
Which has minimum value of —4

()
The given system of linear equations has a unique
solution if

1 1 1

1 2 3|/#0

2 5 2
ie,ifA—8+#0o0rA=28
(o)

Consider the triangle with vertices

B(x1,¥1), C(x,y2) and A(x3,y3),and AB =
¢,BC = aand AC = b. Then area of triangle is
1 x Y1 1
S[¥2 Y2 1
x3 y3 1
2s=a+b+c

Squaring and simplifying, we get

= \/s(s —a)(s — b)(s — ¢) where
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xp Y1 1
4lx, vy, 1ll=(a+b+c)(b+c—a)(c+a—
x3 Y3 1
ba+b—c
Hence, k = 4
(c)
v-1<x<0 ~[x]=-1
0<y<1 ~[y]=0
1<z<2 ~[z]=1
Hence, the given determinant is
0 0 1
-1 1 1|=1=[3z]
-1 0 2
(@)
pt+a b c
A=| a q+b x |[=0
a b r+c
Applying Ry = R, — Ry,R; = R3 — R, we get
p+a b ¢
-p q 0|=0
-q 0 r

=>pqc+[q(p +a) +bplr=0
Dividing by pqr, we obtain

a b c
—+—+-=-1
p q T
()
fx)
1—2sin?x sin? x 1—8si
= sin? x 1—2sin?x 1
1—8sin?x(1 —sin?x) 1-—sinx 1
The required constant term is
1 0 1 1 0 0
fO =0 1 1|=f0 1 1|=10-1D)=-1
1 1 1 1 1 0
(b)
We have,
a 1 1
A=|1 b 1|l=abc—(a+b+c)+2
1 1 ¢

~A>0=>abc+2>a+b+c
= abc + 2 > 3(abc)V/3 [ AM.> G.M.=>
a+o+c3>abcl3

= x3 + 2 > 3x, where x = (abc)1/3

>x3-3x+2>0=>(x—-1)>2?(x+2)>0

>x+2>0=2x>-2 = (abc)/3 > -2 = abc
> -8

(9

We observe that the elements in the pre-factor

are the cofactor of the corresponding elements of

the post-factor. Hence,
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A ¢ b
— A al| =R +a%+b?+cH))?
b —a A
= (1 +a*+b*+c?)?
>i=1

Alternative solution:
Writinga = 0,b = 0,c = 0 on both sides, we get
MB=1=21=1

(b)

Given,

xp+y X y

yp+z y z =0

0 xp+y yp+z
Operating C; — C; — pC, — C3, we get
0 x y
0 y z
—(xp*+2py+2) xp+y yp+3
= (xz—y2)(xp?+2py+2)=0
=>xz —y* =

=0

=>y2=xz

Hence, x, y, z are in G.P.
(a)

We have,

x 1 1
1 x 1

1 1 x

: ' )

_|A=-x) (x—-1) 0

11 -x) 0 (x—1)

[Applying R, = R, —R{,R3 > R3 — R4, ...,R,, =
Ry — Rl]

=x(x—D" 1+ |x-D" 1+ (x-D" 1+ +
(x — 1™ 1(n—1) times|

[Expanding along R, ]
=x(x—-D"1+nm-1Dx-1)"1
=(x-D"Yx+n-1)

(d)

Operating C; — C; + C, + C3, we get
1 c b

(a+b+c—x)[1 b—x a |=0
1 a c—Xx

sx=a+b+c=0

(b,d)

Since, given that

a b aa+b
A= b c ba +c
ac+b ba+c 0

Applying R; = R3 — (aR; + R;), we get

a b aa+ b
A=1|b ¢ ba +c
0 0 —(aa?+2ba+c)

= A= (b2 —ac)(aa? +2ba+c) =0
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= b?=aqacoraa’+2ba+c=0

= a, b, c are in GP or a is the root of the equation

ax?+2bx +c = 0.

(b,d)

Applying C; — C; — (cot ¢)C,, we get
0 sinfsing cos@
0 cosfsin¢g —sinf

—sinf@sing sin6cos¢ 0

sin @

=———[-sin¢ sin? @ — cos? @ sin ¢]

A=

[expanding along (]
=sinf
Which is independent of ¢. Also,

dA p A]
- = = —
a0~ " T dbloery,

(a,b)
Applying C; = C3 — xC5, C, = C, — xC;, we obtain
3 0 2a?
3x 2a? 4a’x
3x% 4+ 2a? 4a’x 6a*x? + 2a?

Applying C; = C3 — xC,, we get
3 0 1
3x 1 X
3x%2 +2a? 2x x?%+ 2a?
Applying C; = C; — 3C3, we get
0 0 1
0 1 X
—4a? 2x x?+2a?

=cos(n/2) =0

A(x) =

A(x) = 4a*

A(x) = 4a* = 16a®

(d)
Applying R, - R, — Ry and R3 = R3 — R4, we get
sin? A cotA 1
sin(4 — B)

sin(B + A) sin(B — A) m 0

_ _ sin(4 — C)
sin(C + A) sin(C — A) SnAsnC 0
sin(f — a)
sina sin 8
Expanding along C5, we get
Ae sin(A — B) sin(4 — C) [ sin(B + 4)

A=

v cota —cotf =

sin A sinC
sin(C + A)]
sinB |
_ sin(A — B) sin(A — ) [ sin(r — C)
N sin A sin C
sin(r — B)]
+ _ -
sinB |
_ sin(A — B) sin(A — ) [ sinC  sinB]
N sin A sinC  sinBl
(a,b)
1|a®*+ax  ab ac
A=—| a?p b? 4+ x bc
a’c bc c®+x

Applying C; = C; + bC, + cC5 and taking
a? + b? + ¢? + x common, we get
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1 a ab ac
A=—(a?+b*>+c?>+x)|b b%2+x bc
a c bc c?+x

Applying C, » C; — bCy and C3 — C3 — cCy, we
get

1 a 0 O
A=—(@*+b*+c*+x)|b x 0
a c 0 x

1
= E(a2 + b2 + c? + x)(ax?)

=x%(a®?+b%+c? +x)
Thus A is divisible by x and x?

(a)
n n+1 n+2
f(x) = nPn n+1Pn+1 n+2Pn+2
nCn n+1Cn+1 *2 Cn+2
n n+1 n+2
=[n! (n+1)! m+2! ( "B=nl"C,=
1 1 1
Y
Applying C, —» C; — C;and C3 = C3 — (4
n 1 2
Then, f(x) = |n! n-n! (n?+3n+ n!
1 0 0
1 2
“ln-n (n2+3n+1)n!| =nl(n* +n+1)
(d)
4. Multiplying C; by a, C, by b and C; by c,
we obtain
a b a+b
c c o
1 b+c b c
Cabc| ¢ a a
b(b+c) b(a+2b+c) b(a + b)
T ac ac  ac

Applying C; — C; + C, + C3, we get

b a+b
0 — —
c c
S, b :
" abc E E
b(a+2b+c) b(a +b)
ac ac

This shows that A is independent of a, b and ¢

5. Applying C; — C; — (cotb)C,, we get

0 sinasinb cosa
A= 0 cosasinb —sina
—sina/sinb sinacosb 0

sina
sinb
along (]

[— sin b sin? a — cos? asin b] [Expanding

101

=sina
6. Taking 1/sinacos b,1/sinasinb, 1/cosa
common from C;, C,, C3, respectively, we
get
1
== 2 . A]_
sin“acosasinb cosb
1 1 1
Where A,= [—cota —cota tana
tanb —coth 0
0 1 1
= 0 —cota tana
1/sinbcosb —coth 0

Applying C; = C; — C,, we get

1

A= ——[tana + cota
sinbcosb[ ]

1
sina cosasinb cos b

a? bsinA csinA
bsinA 1 cos A
csin4A cosA 1

a? asinB asinC

asin B 1 cos A
asinC cosA 1

1 sinB sinC
sin B 1 cos A
sinC cosA 1

100
sinB 1 —sin? B cos A — sinBsin C
sinC cosA —sinBsinC 1 —sin?C

[Applying C; —» C, — (sinB)C; and C3 = C3 —
(Sin C)Cl]

= a?[cos? B cos? C — (cos A — sin B sin C)?]
= a?[cos? B cos? C — (cos(B + C) + sin B sin C)?]

= a?[cos? B cos? C — cos? B cos? C]

=0
(a,b,c,d)
Let a # 0 ,then on applying C; = aC;, we get
1|a® + ax? ab ac
A= p a’b b? + x? bc
a’c bc c? + x?

Applying C; — C; + bC, + cC5
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a(a? + b? +c? + x?) ab ac
A= —|b(a® + b2+ c? +x?) b2+ x? bc
c(a? + b? + c? + x?) bc c? + x?
1 a ab ac
A=—(a?+b%+c?>+x®)|b b2+ x? bc
a c bc c? +x?
Applying C, = C, — bC;,C3 - C3 — cCy
1 a 0 0
A=—(@®*+b*+c*+x®)|b x> 0
a c 0 «x?
W A= (@ + b2+ c?+xH)xt (va+0)

Now, if a = 0,then A= 0
Also, it can be easily seen that A is divisible by
x,x2,x3 and x*.

(ac)
a~* elogeax x2
N 3x
g(x) = |g3x elogea x*
_ 5%
a 5x elogea 1
a® a* x?
— — 1 X=q*
= |g=3% 3% x4 (eoé’a ‘1)
a—Sx an 1
a* a* x?
= g(—x) = |g3* 3% x*
an a—Sx 1
a* a*¥ «x?

— a—3x a3x x4
a—5x an 1
[interchanging 15t and 2™¢ columns]
= —g(x)

= g(x) +g(=x) =0

= g(x) is an odd function

Hence, the graph is symmetrical about origin.
Also, g, (x) is an odd function [where g, (x) is
fourth derivative of g(x)]. Hence,

84(x) = —g4(—x)

= 84(0) = —g4(0)

=g,(0)=0
(ab)
By partial fractions, we have
o - f(@)
S = a—a)a-bla—-c)
N £(b)
b—a)(x—b)(b—c)
N £
c—a)c—b)x—0)
1
=80 = - e -
f(@(c—b) f(b)(a—Db)
S NCE R
HOICED)
TTe-o
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1 a f(a)/(x—a) 1 a a?
= gx)=|[1 b fB)/(x=b)|+|1 b b?
1 ¢ flo)/(x—=c) 1 ¢ c?

1 a f(a)log|lx —al
=>fg(x)dx= 1 b f(b)log|x — b|

1 ¢ f(c)loglx —c|
1 a ad?
+|1 b btk
1 ¢ c?
and
1 a _f(a)(x_a)_z 1 a a?
di(;)= 1 b —f()x-b)?+[1 b b2
1 ¢ —flOx—-o72 11 ¢ c?
1 a fl@kx-a)™? 2 a 1
=[1 b fB)(x-b)?|+|p> b 1
1 ¢ flO)x—-c)? c2 ¢ 1
(b,c)
a b c
Y=YV TR Ty

or-a+bx—cx=0,—ay—b+cy=0,az —
bz—c=0
Now, on eliminating a, b, c, we get

-1 x —x
-y -1 y|=0
z -z -1
1 —x x
=Dy 1 -y|=0
-3z 3 1
1 —x x
= |y 1 —-y|=0
-3z 3 1

Also, on applying C; = C; + C, + C3, we get

1 —x x
1 1 —y|l=0
1 3 1
(a,b)
Applying Ry = Ry + sin ¢(R,) + cos ¢(R3),
0 0 cos2¢ +1
f(x) =A=| sinf coséb sin ¢
—cos¢g sinf cos ¢
= (cos 2¢» + 1)(sin? @ + cos? )
= (1 + cos 2¢)

Hence, A is independent of 8
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107

108

109

(b,c)
eld e—l(C+A)  ,—i(B+4)
zZ = eiAeiBeiC e—i(C+B) eiB e—i(A-l-B)
e—e(B+C)  o—i(4+0) eiC
pld  _giB  _,iC
Sz=—|_gld B _piC
_pld  _giB  GiC
(v elA+B+0) = oI = cosr + isinm = —1)
ApplyingR;y > R; + R3,R, = R, + R3
0 2% 0
=>z=—[-2¢" 0 0
_pld  _piB  ,iC
= z = 2e8{214+0)}
=z = 4_ei(A+B+C) — 4ei‘r[ = —4
(ac)

f(0) = sin36 + cos® 6 — cos O sinO(sin G + cos B)
= (sin@ + cos 8)3 — 4sin B cos B(sin O + cos H)

= (sin 6 + cos 6)[1 — sin 26]

Now, f(8) =0

= tanf = —lorsin260 =1

= f(0) = 0 has 2 real solutions in [0, 7]

Also, f(,e) =sinf + cosf € [—\/Z \/E]
1-sin26
(b,c)
In the left-hand determinant, each element is the
cofactor of the elements of the determinant

Xy 3
Yy 3 X[=A"(say)
z x y
Hence,
X Yy 3IxX Y 3
A=y z x||ly z «x
z2 x yllz x vy
x> +y*+3% xy+yz+zx xz+yx+2zy
= Txy Tx? Txy
xy xy rx?
r? u? u?
=[u2 72 uz‘ [Since x2 + y?2 + z2 =12, xy +
u? u? r?
vz + zx = u?]
(a,b,c)
We have,
bc ca ab
ca ab bc|=0
ab bc ca

= (ab)? + (bc)? + (ca)® — 3(ab)(bc)(ca) = 0
= (ab + bcw? + caw)(abw + bcw? + ca)(abw?
+ bcw +ca) =0
= ab + bcw? + caw = 0,abw + bcw? + ca

=0,abw?+ bcw +ca=0

1 +1+1 1 1+ 1
> — - —_—= —_ — _
cw? a bw "cw a bw?
S0t =0
o aw bw?

110

111

112

113

bw cw? ’ bw?  cw
111
‘aw  bw? ¢

(a,b,c)

Applying R3 - R3 — xR, and R, = R, — xR{, we
get

a -1 0

f)=[0 a+x -1 |=ala+x)?
0 0 a+x

Hence,

fQx) = f(x) = a[(a + 2x)* — (a + x)?]
=ala+2x—a—-x)(a+2x+a
+x) = ax(2a + 3x)

(a,b)

1 k 3
k 2 2(=0
2 3 4

=>8+4k +9% —12—-4k*-6=0
= 4k?—-13k+10=0

= 4k®* -8k -5k +10=10

> 2k-5k-2)=0
=>k=5/22

(c,d)

Applying C; = C; + C, + C3, we get

a+b—x a b
A=la+b—x —x a
a+b—x b —x
1 a b
=(a+b—-x)|1 —-x a
1 b —x
1 a b
=(@a+b—-x)|0 —x—a a-—b
0 b—a —x-b»b

[Applying R, — R, — R and R3 — R3 — Rq]
=(a+b—x)[(x+a)(x+b)+ (a—b)?

[expanding along (4]
=(a+b—x)[x%+ (a+b)x + a? + b% — ab]
(a,b,c)
8 2 71 I8 2 7
12 3 5/=|4 1 -2| [R3>R3;—R;andR,
16 4 31 la 1 =2
= Ry — Rq]
=0
l/a a® be 1 a® abc
1/b b? ac =$ 1 b3 abc
1/c c? ab 1 ¢ abc
[Ry = aRy, R, = bRy, Rz — bR;]
abc1 a3 1
===11 p3 1| [takingabc common from Cy]
1 ¢3 1
=0
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2a+b 3a+b
3a+b 4a+b
S5a+b 6a+b
a+b 2a+b 3a+b
a a a
2a 2a 2a
[R3 = R3 — Ry, R; = Ry — Rq]

=0

2 43 6
7 35 4

3 17 2
1 1 6

07 4
0 3 2
=2
(ac)

cosa

a+b
2a+b
4a+ b

2 1 6
7 7 4
3 3 2

[C; = C, — 7C5]

[C1 = C1 — C]

114
—sina 1
sina cos a 1
cos(e +B) —sin(fa—p) 1
cosa —sina 1
sina cosa 1
0 0 1+sinf —cosf
[Applying R3 = R3 — Ry (cos B) + Ry (sin B)]
= (1 +sinf — cos B)(cos? a + sina) =1 +
sin § — cos 8 which is independent of «
(a)
XCr
x+1CT‘

115
n_lcr
nCr
n+1Cr

ne,
n+1Cr =0 (1)
n+2Cr
x! (n—1)! n!
ri(x—r)! rt(n—r—1)!
(x + 1) n!
rt(x+1—7)! ri(n—r)!
(x +2)! (n+1)!

rtx+2-7r) rl(n+1-r)!
r,(%;_r)' common from C;, we have
quadratic equation in x

Now in (i), if we putx = n — 1, C; and C, are the
same, hence x = n — 1 is one root of the equation
If we put x = n, then C; and C; are same. Hence,
x = n is the other root

(a,b,c)

Operating C; = C, — C1,C3 = C3 — C, we get

1 ac bc 1 ¢ c
1 ad bd 1 d d
1 ae be 1 e e

x+2C
r

ri(n—r)!

(n+1)! _
riin—r+ D!

(n+2)!
rt(n—r+2)!

Taking

116

A= =ab ab(0) =0

117 (b,c)

2x+4  2x+4 13
4x+5 4x+5 26
16x—6 16x—6 104

A(x) =

x2+4x-3 2 13
+12x>+5x—-9 4 26
8x2—6x+1 16 104

=0+2x13x(0)=0
= A(x) =constant=>a =0,b=0,c=0

118

119

(ac)
n n+1 n+2
fMy=n! n+1) (n+2)!
1 1 1
n 1 1
=In! nn! (n+1Dm+1)!
1 0 0

[Applying C3 —» C3 — C; and C, = C, — (4]

=(n+Dm+D!—nn!=n![(n+ 1)? —n]
=nl(n>+n+1)

Thus, f(n) is divisible by n! and n? + n + 1

(@)

We are given that

1+bc+qr=0 (i)
l+ca+pr=0 (i)
1+ab+pqg=0 (iii)

The determinant in the question involves a
column consisting the elements ap, bq and cr. So
multiplying (i), (ii) and (iii) by ap, bq and cr,
respectively, we get

ap + abcp + apqr = 0 (iv)
bq + abcq + bpgr =0 (v)
cq + abcr + cpqr =0 (vi)

Since abc and pqr occur in all the three equations,
putting abc = x, pqr = y, we get the system

ap+px+ay=20
bg +qx + by =0 (vii)
cr+rx+cy=20

System (vii) must have a common solution (i.e.,
system is consistent). So,

ap p a
bg q b
cr r ¢

ap a p
bq b q
Ccr C r

=0

= =0
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121

122

123

(b)

Let A=

1 11
1 2 3
1 2 2

6 1 1
10 2 3
u 2 1

=0= A1 =3.Now,

A1=

= u—10

1 6 1
1 10 3
1 u 3

=20-2pu

>

N

Il

—

[N

o
o W

>
w
Il
=
N
o

=u—10

[y
N

Clearly, for u = 10, all of A4, A,, A5 are zero

(a)
1 1 1
1+sind 1+sinB 1+sinC =
sinA +sin?4 sinB +sin? B sinC + sin? C
0 (1)

Then A = B or B = C or C = A, for which any two
rows are same.

For (1) to hold it is not necessary that all the
three rows are sameor A =B =C

(d)
5 4 3
« A= |x51 y41 331
x y z
5 4 3
=|100x +51 100y +41 100z + 31
X y z
5 4 3
=1 1 1| (R, =R, —100R; —10R;)
Xy 3z

Which is zero provided x, y, z are in AP.

()
cos(0+a) cos(B+B) cos(B+y)
Let f(8) = [sin(@ + ) sin(6+B) sin(0+y)
sin(B—vy) sin(y—a) sin(a—)
1'(6)=

124

125

126

127

128

—sin(@+a) —sin(@+B) —sin(®@+7Y)
sin(0 + ) sin(0 + B) sin(6 +v) [+
sin(B—vy) sin(y—a)  sin(a—B)

cos(6+a) cos(®+B) cos(6+vy)

cos(B+a) cos(®+B) cos(O+y)|+
sin(B—y) sin(y—a) sin(a— )
cos(@+a) cos(B+B) cos(6+7Y)
sin(6 +a) sin(0@+B) sin(6 +vy)

0 0 0
=0+0+0=0
=>f'(0)=0=f(0)=c
(d)

a—1 a a+1 0 a a+1
A=|b—1 b b+1|=[0 b b+1
c—1 ¢ c+1 0 ¢c c+1

(C1 > C1+ C3—2Cy)
~ A= 0, which is not a natural number.

(@)

For x = 0, the determinant reduces to the
determinant of a skew-symmetric matrix of odd
order which is always zero. Hence, x = 0 is the
solution of the given equation

(a)
As the given system of equations has non-trivial
solutions, hence

A b—a c—a
a—>b A c—b
a—c b-—c A

=0

When A = 0, then the determinant becomes skew-
symmetric of odd order, which is equal to zero.
Thus, A =0

(a)
x ¥y 310 m n
A=|p q r||-m 0 k|where
a b cll-n -k 0
0 m n
—m 0 k| is skew symmetric
-n -k O
(b)

The system of equations kx + y +z=1,x + ky +
z = k,x +y + kz = k? is inconsistent if

k1 1
1 k1
1 1 k

A= = 0 and one of A{, A,, A3 is non-
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130

131

zero where
1 1 1 kK 1 1
A]_: k k 1,A2: 1 k 1A3
k> 1 k 1 k% k
k1 1
=11 k k
1 1 k?

We have, A= (k + 2)(k — 1)?,A,= —(k +
17/—12,

Ay= —k(k — 12, As= (k + 1)2(k — 1)?

The determinant give in statement 2 is A;= 0, for
whichk =1lork =-1

k = 1 makes all the determinants zero. But for
k = —1, all the determinants are not zero

Hence, both statements are true but statement 2
is not correct explanation of statement 1

(d)
. d B d d
“ e f 0800 = () —g(x) + 8(x) — £ (%)

d d d
= Ef(x)g(x) * af(x)ag(x)

() f2(%)

Given, AR = o (1) g(x)

= f1(0)g2(x) — f,(x)g1(x)

d
E{A(x)} = {fi (g2 (x) + g2' () f1(x)}
—{2(0)g1" () +g1(x) £ (x)}

fix) L), L&) ()

YO= 0 awl Tl e
RHONAS
g1'(x) g2'(x)
(b)
a, by
A= A;A, where Ayj=|a, b, c,|and
as b; c3
1 x?2 0
A=1x2 1 0
0 0 1

Hence, both the statements are true but statement
2 is not correct explanation of statement 1

(@)
Let f(x) = ag + a;x + azx?+...

~f'(x) =0+ a; + 2ax+...

or f'(0) = a;
21 22 23] |1 1 1
cap=|1 1 1|+|[31 32 33
1 1 1 1 1 1
1 1 1
+{1 1 1
41 42 43
=0+0+0=0
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132 (d)

8. Multiplying C; by a, C, by b and C; by c,
we obtain
a b a+b
c c c
_ 1 b+c b c
Cabc| ¢ a a
b(b+c) b(a+2b+c) b(a + b)
ac ac ac

Applying C; — C; + C, + C3, we get

b a+b
0 — —
c c
_tf c
"~ abc a a
b(a+2b+c) b(a +b)
ac ac

This shows that A is independent of a, b and ¢

0. Applying C; — C; — (cot b)C,, we get

0 sinasinb cosa
A= 0 cosasinb —sina
—sina/sinb sinacosb 0
sina . . . .
= ———[—sinbsin® a — cos® asinb] [Expanding
along Cy]
=sina

10. Taking 1/sina cos b, 1/sinasinb,1/cosa
common from Cj, C,, C3, respectively, we

get
1
= - A1
sin? acos asinb cos b
1 1 1

Where A,= [—cota —cota tana

tanb —cotb 0

0 1 1

= 0 —cota tana

1/sinbcosb —coth 0

Applying C; = C; — C,, we get

1
A= —— [t t
sinb cosb [tana + cota]
_ 1
" sinacosasinbcosbh
a? bsinA csind
11. bsin A 1 cos A
csind cosA 1

2

a asinB asinC
= |asinB 1 cos A
asinC cosA 1
1 sinB sinC
= a?|sinB 1 cos A
sinC cosA 1
100
=a?|sinB 1 —sin?B cosA — sin Bsin C
sinC cosA —sinBsinC 1 —sin?C

[Applying C; —» C, — (sinB)C; and C3 = C3 —
(sin C) (4]

= a?[cos? B cos? C — (cos A — sin B sin C)?]
= a?[cos? B cos? C — (cos(B + C) + sin B sin C)?]

= a?[cos? B cos? C — cos? B cos? (]

133 (c)

=0
1. Coefficient of x in f(x) is coefficient of x in
x 1 1
1 x 2
x2 1 0

Therefore, coefficient of x is —2

134 (b)

1 3cosf 1
2. LetD = [sin 6 1 3cosf
1 sin 8 1
= (3 cos O — sin 6)?
Amax: 10
3. f'(x)=0
= f'(0)=0
0 2 0
4., ag=1[1 0 6|=-2(1)=-2
0 0 1
1. The given determinant is
x+2 x+3 x+5
A=|x+4 x+6 x+9

x+8 x+11 x+15

Applying R, - R, — Ry and R3 - R3 — R, , we
have

x+2 x+3 x+5
A= 2 3 4
4 5 6
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x x x+1
=22 3 4 | [Applying R; = R; — R, and
1 1 1
R3; = R3 — R, ]
x 0 1
=22 1 1| [ApplyingC, = C, — C; and
1 0 0
C3 - C3— (]
= —2 [Expanding along R3]
7 6 x?—13
2. 2 x?—13 2
x?—13 3 7

Letx2 — 13 = t. Then
t3—67t+126=0
>t=-927=>x=+12,+v20,+V15

Hence sum of other five roots is 2

V6 2i 3++6
3. A= (V12 V3 ++8i 3V2++6i
V18 V2 ++12i 27+ 2i

Taking V6 common from C;, we get

1 2i 3+6
A=V6|VZ V3+2VZi 3VZ+6i
V3 V24230 3V3+2i

Applying R, = R, — V2R, and R; — R3V3R;, we
get

1 2 3++6
A=v6|0o V3 Vei-2V3
0 V2 2i—-3V2
_=V3 Vei—2V3
_\/g‘\/i 2i —3v2
=6 ‘g :gg [Applying C, — C, — V2iC,]

=V6(—3V6 + 2V6)

= —6, which is an integer

cos? 0 cosfsinf —sinf
4. f(0) = |cos O sin O sin? @ cos @
sin @ —cosf 0

Applying Ry = R; + (sinf)Rzand R, = R, —
(cos B)R3, we get

1 0 —sin@
f@)=| o0 1 cos 6
sind —cos@ 0

=sin?0 4+ cos?0 =1

135

136

137

(<)
1 -1 0
LetA=|0 4 2
3 —4 6
0 2
f: f(—1) =— =
Cofactor of (—1) 3 6 6
4 2
Cofactor of (1) = 4 ¢ =24+8=32
_ |71 0/1_ 5 _n=_
Cofactor of (3) = 4 o= 2—0 2
_ 1 -1_
Cofactor of (6) = 0 4 =4
(d)
Given, A = [a b],
ca
a,b,ce{0,1,2,....,p— 1}
If A is skew-symmetric matrix, thena = 0,b = —c
|A| = —b2.

Thus, p divides |A|only when b = 0

Again, if A is symmetric matrix, then b = ¢ and
|A] = a? — b?

Thus, p divides |Alif either p divides (a — b)or p
divides (a + b).

p divides (a — b),

p divides (a — b), only whena = b

ie,a = be{0,1,2,.....,(p — 1}

ie,  p choices

p divides (a + b).

= p choices, including a = b = 0 included in (i)
~ Total number of choicesare (p + p — 1) = 2p —
1

(9

va+b+c=pab+bc+ca=0
wa?+b?2+c?=(a+b+c)*—2(ab+ bc+ca)

:p2_0:p2
a b ¢
IfA=|b ¢ a
c a b
bc —a® ca—-b? ab-c?
o A= |ca—b%2 ab—c? bc—a?| =031
ab—c? bc—a? ca-—b?
a b cf?
=AN’=|b ¢ a
c a b
a b ¢ a b ¢
=|b ¢ a|X|b ¢ a
c a b c a b
a’?+b*>+c?> ab+bc+ca ab+bc+ca

ab+bc+ca a*+b*>+c?> ab+bc+ca
ab+bc+ca ab+bc+ca a®+b?+c?
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p>2 0 0
0 p%2 0
0 0 »p

6

=p
2

(9

In given determinant applying C, = C, — C; and
C; =» C3 — C,, we get

x+c a—c¢ 0
x+b c;—b a—c
x+b 0 c3—b
1 a—¢ 0 L a—c 0

1 ¢c;—b a—cy b ¢;—b a—c
1 0 c3—b b 0 c3—b
So, f(x) is linear. Let f (x) = Px + Q. Then
f(=a) =—aP +Q,f(=b) = —bP +Q

Then, f(0) = 0 X P + Q = Q = LED-4/h)

(b-a)
Also,

f&x) =

=X +

€y

cL—a 0 0
b—a c¢c,—a 0
b—a b—a c3—a
=(c1 —a)(cs —a)(cz —a)
Similarly,
f(=b) = (c1 = b)(cz = b)(c3 —x)
g(x) = (c1 =x)(cz —=x)(c3 —x) = g(a) = f(=a)
and g(b) = f(-b)
Now from (1), we get

_ bg(a) — ag(b)
f(0) = ECEE
(d)

1
A==
a

f=a) =

a®+ax ab
a’bh b +x  bc

a’c bc c*+x
Applying C; = C; + bC, + cC3 and taking
a? + b? + c? + x common, we get
a ab
b b*+x bc

c bc c*+x
Applying C, —» C, + bCy and C3 — C3 + cCy, we

get

ac

1 ac
A:E(a2 +b%+c?+x)

a 0 O
b x 0

1

A=—(a? +b?+c? +x)
a

c 0 x

1
- (a® + b? + c? + x)(ax?)

=x%(a®*+b*+c*+x)
Thus A is divisible by x and x2. Also, graph of f (x)
is

141

142

The system of equations
—x+cy+bz=0 (1)
cx—y+az=0 (2)
bx+ay—2z=0 (3)
Has a non-zero solution if

-1 ¢ b
A=|lc¢c -1 al|=0
b a -1

=>a’+b%*+c?+2abc—1=0

> a?+b2+c?+2abc=1 (4)

Then clearly the system has infinitely many
solutions. From (1) and (2), we have

x _y 3
ac+b bc+a 1-—c2
X2 y2 72
“lac+b)? (eta)?  (1-c?)e
x2? _ y? _ 22
or (1-a?)(1-c?)  (1-b2)(1-c?)  (1-c?)? [from (4)]
x2 . y2 . ZZ
M 12~ 12 ©)

From (5), we seethat 1 — a?,1 — b%,1 — c? are all
positive or all negative. Given that one of a, b, c is
proper fraction, so
1—a?>0,1—b%>0,1-c?> 0,which gives
a’+hb*+c?<3 (6)

Using (4) and (6), we get

1< 3+ 2abc
or abc > —1 (7)
(@)
1 1 1
A=11 2 3|=2A1+3+2-2—-1-6=1-3
1 2 A
6 1 1
A=110 2 3
u 2 1
=121+ 3u+ 20 —2u — 101 — 36
=21+u—16
1 6 1
A,=|1 10 3|=101+18+4+u—10—-3u— 61
1 u A
=441 —-2u+8
1 1 6
Az;=11 2 10|=2u+10+12—-12—u—20
1 2 u
=u—10

Thus the system has unique solutions if A # 0 or
A # 3 and the system has infinite solutions if

A= A= A,=A3=00r A =3and u = 10. System
has no solution if A= 0 and at least one of
Aq,A,, Az isnon-zeroor A = 3 and u # 10

(d)
1+1+1 1+a+pf 1+a?+p?
A= 1+a+pB 1+a?+p? 1+a3+p3
1+a?+p% 1+a3+p3 1+4+a*+p*
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1 1 1 1 1 1
=1 a PB|x|1 a B [multiplying row
1 a,Z '32 1 aZ ,82
by row]
= D? (say)
Now,
1 1 1
D=1 a B
1 a? p?

=(1l-a)@-pHEB-1
=B -a)af—a-p+1]

=(ﬁ—a)<§+§+1)=@(a+b+0)
_B-»?

~ A= D? = (a+b+c)?

1 b ¢
=—(@+b+c)?|=—-4-
a a a

1
= E(a + b + ¢)?(b? — 4ac)

IfA< 0,i.e., b?> — 4ac < 0, then roots are
imaginary

If one root is 1 + v/2 and since coefficients are
real, the other root is 1 — v/2. Hence the equation
is x? — 2x — 1 = 0. Then the value of A is
1-2-1)?%4-41)(-1)) =32

IfA> 0,i.e., b2 — 4ac > 0, then roots are real and
distinct but nothing can be said about f (1)

(@)

Multiplying R4, R4, R3 by a, b, c, respectively, and
then taking a, b, c common from Cy, C, and C3, we
get

—bc

ab+ac ac+ab

ab + bc —ac bc + ab
ac+bc bc+ac —ab
Now, using €, = C, — C; and C3 = C3 — €y, and
then taking (ab + bc + ca) common from C, and

A=

C3, we get
—bc 1 1
A=lab+bc -1 0 |x(ab+ bc + ca)?
ac+bc 0 -1
Now, applying R, = R, — R;, we get
—bc 1 1
A=| ab 0 1 |(ab+ bc+ ca)?
ac+bc 0 -1

Expanding along C,, we get

A= (ab + bc + ca)?[ac + bc + ab]

= (ab + bc + ca)?

= (r/p)® =13/p?

Now given a, b, ¢ are all positive, then
AM. = G.M.

ab + bc + ac

3 > (ab X bc x ac)/3

=

144

= (ab + bc + ac)® > 27a?b?c?

= (ab + bc + ac)® = 27(s?/p?)

If A= 27, then ab + bc + ca = 3, and given that
a?+b?+c?2=3,from(a+b+c)?=a?+b*+
c? + 2(ab + bc + ca),

wehavea+b+c =43

= a + b + ¢ = 3 (since all roots are positive)

=>3p+q=0
(d)
Let,
1+x)* (1+2x)P 1
1 1+ (1+2x)’|=A+Bx+
(1 + 2x)? 1 (1+x)°
Cx%+...
Putting x = 0, we get
1 11
A=1]1 1 1|=0
1 1 1

Now differentiating both sides with respect to x
and putting x = 0, we get

a 2b 0 1 1 1 1 1 1
B=|1 1 1|+|0 a 2p[+|1 1 1|=0
1 1 1 1 1 1 2b 0 a

Hence coefficient of x is 0. Since f(x) = 0 and
f'(0) = 0,x = 0 is a repeating root of the
equation f(x) =0
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(@

X n r
m y r
m n z
Applying Ry - R; — Ry and R, = R, — R3, we get
x—m n—y 0

0 y—mn r—3

m n z
> @x-—m)(y—-n)z+(n—-y)r—z)m

—n(r—-z)x—-m)=0

Dividing by (x — m)(y — n)(z — r), we have
z m no_ 0

=0

=0

Z2—7r Xx—-m y-—n
z m n
=

z—T
z
Z—T

z X
+ y
Z—Tr x—m y-—n
z x y
-1+ -1+——-1=-1
z—T X—m

y—n
m n r

+ =-1

xX—-—m y—-n 3-—r

Now, A.M. = G.M.

=

=2

=

=

zZ X y
:ZTT x-m y—_n
3
>( z x y >1/3
S \E-r)(x-m)(y—n)
N 3 x y SE
zg—rx—my—-n_ 27
(b)
2ax 2ax —1 2ax+b+1

f'(x) = b b+1 -1

2(ax+b) 2ax+2b+1 2ax +b
Applying C; - C; — C5,C, = C; — C3

-b+1) —(b+2) 2ax+b+1
ffG=[m+1) (b+2) -1

b b+1 2ax+b
Applying R{ = R{ + R, and R; —» R; — R,, we get
0 0 2ax+Db

ffx)=|pb+1 b+2 -1

-1 -1 2ax+b+1
= (2ac+b)[-b—1+b+ 2]
s~ f'(x) =2ax+b

S f(x)=ax?+bx+c

fFO)=2=c=2
f)=1=2>a+b+2=1>a+b=-1
f'(5/2)=0=>5a+b=0
>a=1/4,b=-5/4

Hence, f(x) = %xz —%x + 2

Clearly, discriminant (D) of the equation f(x) = 0
is less than 0. Hence, f (x) = 0 has imaginary
roots. Also, f(2) = 1/2. and minimum value of

147

148

149

150

f(x)is
25 1
=@ _7
41 16
4
Hence, range of the f(x) is [116, )
(5)
1 3cos @ 1
A= [sin O 1 3cosd
1 sin 8 1
Applying R; - R; — R,
1 3cosd 1
= [sin@ 1 3cosd
0 sinf — 3cos @ 0

= —(sinf — 3 cosB)(3 cosH — sin )
= (3 cos O — sin 6)?
Now, —vV9+ 1 <3cosf —sinf <9 +1
= (3cos @ —sinf )? <10.1
= Apax= 10
(4)
1 x? «x
A= (xyz)" |1 y* y
1 22 2
= (xyz)"(x* —y?)(y? — 29 (5% — x?)
Clearly when

o=sam G- 2) (- )&
(4)

A=

x+2 2x+3 3x+4
2x+3 3x+4 4x+5
3x+5 5x+8 10x + 17
Applying R; - R; — R, and R, - R, — R,

=0

x+2 2x+3 3x+4
A=[x+1 x+1 x+1 |[=0
x+2 2(x+2) 6(x+2)
x+2 2x+3 3x+4
LA=x+D(x+2)| 1 1 1

1 2 6
=0
A= (e + D+ 2)[(x+2).4—(2x +3).5
+(Bx+4).11=0
A=(x+1D)(x+2)(-3x—3)=0
or (x+1D?*(x+2)=0
ax=-1,—-1,-2
(2)
System of equations
Sax+y+z=a-1 (1)
xtay+z=a—-1 (2)
x+yt+taz=a-1 3)
Since system has no solution.
Therefore, (1) A=0and (2)a —1+# 0
a 1 1

1 o 1
1 1 «

=0,a#1
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Ry > Ry —R3,R;, > R; 2 R3
a—1 0 1—«a

0 a—1 1—a|=0

1 1 a
= (@a—Dfa(a-1) -1 -a)]

+(1—-a)[-(a—1)] =0

S@—Da@ea—1D)+(@-D]+@—-1)2=0
S@—-1D*[(a+1D)+1]=0
>a=11,-2=>a=1,-2
Since system has no solution, a # 1
na=—-2

(2)
a, ap; as
WehaveD = |5 4 ag
a; dag Qg
Sincean=2;d—i
n 20
20 20 20 1 112
2 , 2 3
Hence, D = 20 20 200 _ 207 2z
4 5 6 4x7 5 3
20 20 20 7 7
2 2 2 1 £ 2
7 8 9 8 9
Ry >Ry —R,andR, » R, — R;
0 -3 -1
10 3
_(20)° -3 -1 50
Tax7|" a0 9| 21
1 7 7
8 9
= [D]=2
3)
x+y+z=1 (D
x+2y+4z=p (2)
x + 4y + 10z = p% (3)
1 1 1
A=1[1 2 4
1 4 10
Ry >Ry —Ry,R; > R, — R3
0 -1 -3
=10 -2 —-6|=0
1 4 10

Since A= 0, solution is not unique solution.
The system will have infinite solutions if
A1: 0, A2= 0, A3= 0

1 1 1
A=|p 2 4|=0
p? 4 10

(3 = C3—C;
1 1 0
AM=|p 2 2| =
p®> 4 6

= 1(12 — 8) — 1(6p — 2p?) = 0
=>4—6p+2p?=0
=2(pp?-3p+2)=0
=>p2-3p+2=0
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155

156

157

158

= p=1or2
Also for these values of p,A,, A3= 0
(3)

Equation x3 + ax? + bx + ¢ = 0 has roots @, 8,y
~atfty=-—a

af+By+ya=>b

Since the given system of equations has non-
trivial solutions, so

a B vy
B v a
y a B
sal+p3+y3—3afy =0

= (@ +p+y)a®+p* +y*—ap — By —ya]

=0

=0

= (@ +B+y)(a+p+y)*—3(af + By +ya)]
=0

= —a[a®?-3b] =0 = a%?/b=3

(2)

Using C3 = C3 — (C; + C,) in D4 and D,, we have
Dy —2b(ad — bc) _
"D,  b(ad — bc)
(8)
Puttingx = 0,ay =1
(1 + ax + bx?)*

=1 +ax+bx?)(1+ax

+ bx?)(1 + ax + bx?)(1 + ax

+ bx?)
Clearly ay = 1, a; = coefficientofx =a+a+a+
a=4a

a, = coefficient of x2 = 4b + 6a?
Now A= —(a} + a + a3 — 3aya,a,)
vagta;ta, #0

Qg = a1 = Ay

5
b=

1=4a=6a’+4b= a=
a=6a a 3

(1)

N

a?+4a;d a, d

A= a2 +4a,d a, d|,[C;— C3— Cy]
a3 +4azd az; d

Where d is the common difference of A.P.

ai a; 1 a, a; d
=d|a: a, 1|+4dla; a, d
a3 a; 1 az az d

=d(a, —az)(a; —az)(az —ay) = —2d*
Similarly, A,= —2d*

(0)

yi x 0
Y2 xz 0
y3 x3 0

X1 y1 0
X, y2 O
x3 y3 0

A= =00=0

(8)
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Bty—a—8* (B+y—a—295)?
LetD=|y+a—-B—-68)* (y+a—p—95)>?
(@+B-y—8)* (a+B-y—08)>
Applying Ry & Ry — R3,R; & R; — R3
B+y—a—-8)*—(a+p—-y—-986)*
=|y+6-p-8*—(a+p-y—-08)*
(a+pB—-y—8)*

B+y—a—=8)>*—(a+p—-y—-672 0
Gt+ta-B-8*—-(a+p-y-9862* 0
(@+B—vy—06)7* 1
=4 -0y —a).4(a—8)(y —pB)
B+y—a—-8)>*+(a+p—-y—46)>
X|[y+a—-B—86*+(@+p—y—95)*
(a+p—y-08)*
Apply Ry » Ry — R;
=16(B -6y —a)(a—08).4(y —8)(F —a)
1
t+ta—-p-8)*+(@+p—y—68)>
(@+pB—vy-8)°*
—64(a —p)a—y)(a—-8)B —y)B -0

(0)
3u? 2ud 1
3v2 203 1
3w?2 2w3 1
Ry 2> R;—R,andR, » R, — R;
u?—v? ut-v3 0
v:i—w? v3i-w3? 0
w? w3 1
u+v

=0

= =0

u?+vi+vu 0
v+w vi+wi4+uw 0
w? w3 1
- Ry — R,
u—-w W -w?)+vu-w) 0
v+w vZ+w? +vw 0
w? w3 1
1 ut+w+v 0
v+w vi+wi4+uvw 0
w? w3 1
> @ +wi+w)—wW+w)[(w+w)+ul=0
sv2+wlitvw—wW+w)l—-ulw+w)=0
>uvt+vw+wu=0

=0

=0

= =0

(2)
f d e
B=22In | m
c a b

[Taking 2 common from R, and C;]

1
1
1

(a+B-

0
1

(a+B -1

2f d e

=212n | m
2c a b
2c a b

=2(2f d e
2n L m

[R3 © R,, then R, & R]
a b 2

=2|d e 2f|=24
Il m 2n

[C; & C; and then €, & (5]

161 (4)

1 x+y x+y+z

A=x|2 3x+2y 4x+3y+2z
3 6x+3y 10x+6y+ 33
1 1 x+y

=x%|2 3 4x+3y 53:))53_Z((::1
3 6 10x+6yl' 2727 Y
1 1 1

=x312 3 4|[C;- C3—yC,]
3 6 10

—x3(6—8+3) = 64
—x3(6—8+3) = 64
>x3=64=2x=4

DCAM classes

Dynamic Classes for Academic Mastery
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