6

et ourth power of the common difference of

o ot etic progression with integer entris is
Jdded 10 the product of any four consecutive
Prove that the resulting sum is the

{erms of it.
square of an integer. [IIT - 2000]

et ap B be positive real numbers in
ometric progression. For eachn,letA , G,
be respectively, the arithmetic mean,
ometric mean, and harmonic mean of a,,
A Find an expression for the geometric

, G, in terms of A,

[IIT - 2001]

{ Leta,bbe positive real numbers. Ifa, A, A,,b
are in arithmetic progression, a, G,, G,, beare
in geometric progression and a, H , H,, bare in
harmonic progression, show that

i

GG, A +Ay (2a+b)(@+2b)
HH, " H+H, ~ 9ab '
[IIT - 2002]

8. Ifa,b,c are in A.P, a, b, c? are in H.P., then

. c
PTOVCIhatelthera=b=cora,b,~ 5 form a

GP [T - 2003]

4. 14, b, ¢ are positive real numbers, then prove

that :
(l+a)1+b) (1 + o)) > 7' a'v'c’

(11T - 2004]
A cricketer plays n(> 1) matches and scores
K2 runs in his kth match (1= k<n). 1fthe
tal ms scored by him in the B matches i

i
4@+1) (2™ —n-2), find the value of -
[T - 2005]

Sequence and Series 3.107

. T, isalways

b ” DI owg‘v, Ikl

LetA,, G H,
h armomc
ositive num .
;thmetic, 8¢
Hn respectivel)I'

}_ 3 2 3 3 3 n
e (2) 2] i (3

and b =1 - a, then find the least natural
number n, such that b >a_ v n 21,

[TIT - 2006]

E. Comperchension# 1

Let V_denote the sum of first r terms of an arithmetic
pfogression (A.P) whose first term is r and the common
difference is (2r—1).LetT =V -V, - 2 and

Q=T,,,-Tforr=1,2,..

47. ThesumV,+Vy+ ...V, is  [IT-2007]
@A) é n(n+ 1)G3n’—n+1)
3) ilzn(n+ DG’ +0+2)
() 1/20(2n° -n+1)
D) 1/3(2n° - 20 +3)
[T - 2007

(A) anodd number

(B) aneven number

(C) a prime number

(D) a composite number

. Which one of the following is a correct
statement? [OT - 2007)
@A) Qp Q, Q... are in A.P., with common
difference 3

®B) Q; Qy Qo are in A.P,, with common
difference 6

© Qp Qy Qpo are in A.P., with common

difference 11

i ;P b R
SN SR

denote the arithmetic, geometric and
ans, rcspectively, of two distinct
n>2, LetA andH _,have
harmonic means as Ay, Gy,

meé



y

Determinant 2.69

di it numbers A28, 389, and 62C,
';LWMA p, and C are integers between 0 and

! thredivisible by a fixed integer k. Show that
9, be

A 3 6
minant |8 9 (| is divisible by k.
[IIT - 1990]
p b c

=0, then find
bzg,cxrandja q ¢ =0,
plfa#P a b r

T

—— +—— [IIT- 1991
e taob trog WT-1991)

—

the value of

wFor a fixed positive integer n, if

a! (m+D)! (n+2)!
D=|m+1)! (m+2)! (n+3)! thenshow that
@+2)! (n+3)! (n+4)!

D
[51'7_4] is divisibleby n  [IIT - 1992]

JLLet A and o be real. Find the set of all valueé of
. for which the system of linear equations-

JX+(sina)y + (cos o)z=0
x+(t:os_0L)y+ (sina)z=0
“X+(Sina)y - (cosa) z=0 :
* @ non-trivial solution. For A = 1, find all
values of ¢, [IIT - 1993]
.
For all values of A,B,C&P,Q,R show that
:S(A-P) cos(A-Q) cos(A-R)
COS(B-P) cos(B-Q) cos(B—R)| =0.
"C-P) cos(C-Q) cos (C-R)

3 s [IIT - 1994)
. t .
‘lb 0,d>0, Find the value of the determinant
Z 1 1
| a(a+d) (a+d)(a+2d)
| @+d)a+2d) (a+2d)@+3d)
o 1 :
(@+2d)a+3d) (a+3d)(a+4d)

\ [TIT - 1996]

-

bc ca ab
34.Find the value of the determinant|p q r
I 1 1

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

[IIT - 1997]
3S.Let a, b, ¢, d be real numbersin G.P. Ifu. v. w

satisfy the system of equations, [WIT - 1998]
u+2v+3w=6

4du+5v+6wWw=12
6u+9v=4

then show that the roots of the equation
1 1 1
(—+—+—) X+ [(b—c)2 +(c-a)+
u v ow
(d-1)"1x+u+v+w=0and20x’ + 10 (a—dy
X —9 = 0 are reciprocals of each other.
[IET - 1999)
36.Prove that for all values of © :

sin®© cosO sm260

sin(@+2n/3) cos(0+2m/3) sin(20+4m/3)
sin(@—2m/3) cos(0—2r/3) sin(20-4m/3)

=0 [XXT - 2000]
37.Leta, b, c be real no witha’ +b° + ¢ = | then
show that
ax—by-—c bx +ay cX+a
bx+ay —ax+by-—c cy+b
cx+a cy+b -ax—-by+c¢

represent straicht lina [UT - 2001]
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19. By differentiation or otherwise sho

w
al c? 2ac — b? determinant thay "

2ab-c? b a’ sin(x+@) - C0s (X+®) a4y gjp

- ) , ) sin (x+P) cos(x+p) b"'XSmB

- c
b 2bc-a sin(x+7y) cos (x+f3) C+Xsiny
14. Evaluate the determinant is independent of x.
al + X b] + X cl +x

J5+JE 2r
_|Nar+v2p ot Var
g+vpr  Var T
where p, qandrare positive real numbers.
18. Ifa=p, b#q,c#rand
pbec
A=[2 9 €| =,
abr
r

P
then find the value of —— ~ p-a q—b

16. If a and x are real numbers and n is a positive
integer prove that

17. Show that
cos(@—P) cos(B-7y) cos(y-a)
A= o.os(a+B) cos(B+7y) cos(y+a)
sin (@+P) sin(B+y) sin(y +a)
==2s5in (B ~y) sin (y — a) sin (a-B)
18. Show that
sin 3o sip 2g sin o
A=|%n3B sin2B i B
SIn 3y sin 2y sip Y

—2 slnasu']ﬂSIHYSIn +B ﬁ »Y
2
Y-

. Y+
X sin "—-—7 0[sin—q—-'--_
2 2 sin

ﬁ ="
2 2

g 77T

a2+x b2+x C2+x

show that A"'(x) = 0 and that A(x) = AD)
where S denotes the sum of all the cof Ct0rs2fs:|;

elements in A (0).

20. IfA(x)=

21. Show that the maximum value of a thirg Order
determinant whose elements are 1 or- isd,
22. Without expanding, show that for all q,

sino. cos20 cos?a
cos2f

cos2y cos’y

; [sin®B cos’ B

sin” y

B,y,d

sin(o + d)
sin(B + )
sin(y +96)

sinot  cosol
= [sinfB cosf
siny cosYy
23. Show that
a;/, +bm,
a,¢, +b,m,
a;¢, +b,m,

=0.
24. Ifnis a positive integer, then fin

n+3 n+4

Cn +1 Cﬂ"‘z
n+4 n+5

Cn+2 Cn+3 .

+6
. Cn+3 e

By Br+p'y BT
yo yty'e YO
op op+ap P
o') (By' - BY) (o' =1

.

a {5 +bm
33£3 + b3m3

a ¢, +bm,
a,¢, +b,m,

d the value o

n+4

25. Prove that

=(ap’~



m
or
.

A. Mutiple Chojce Questions

- Givep

answer NE, %‘q
+ IfAand B are Square Matrice
then which ope jg correct apy,

(AJA+B=B 4
(C)A—B=B~A

a0 1 ¢

IfA = andB =

[1 ]j [5 l],thenva]ue(nch
forwhichA =B, i

18 -
A1 @)y Ty
©)4 | (D) no T®al va)ye
» Ifthe systepy, of €quationg x AY=0, 4z, S
andax + 7 = () as infipjte lutiong then ¢
Value of g j5 _ (11
(A)-1

T- 200y
o (B)1

2x~y+22=2,x~2 +

Ytz=_4 X+y+hz=4
then the value of ), Such that the given systen
of equatiop has ng Solution, js. [IIT - 2004
@3 (B)1 -
©o (D)-13

» IfA 2[(1 2J and IA’| = 125 then the value of
2 o
ais [IIT - 20
(A)x] (B)£2
€)+3 (D)+5
0
1 0 0 ] (]) 0 "HILI
"A=10 1 q] a1 2lo 1
0 2 4 e

g off
A= [1 (A% +cA+ dl)] , then the valY
6

rr-1¥
and d are

1)
(A) (=6, -11) (B) (6, 1
© (=6, 11 (D) (6,-11)



e

1 |
5 I

2 | and A=[1 ]andQ:PAPT
2

s

NG 0 I

] T020°5p then X is equal t0
i (IIT - 2005]

Il 2005]
(A) 0 |

03 6O ]
B 2005 4—2005~/§,

1'2+~/§ 1

O3 - 2-3]

-

2

1

-

o\ —

-

[ 2005 2-3]

1
(D)Z_2+\/§ 2005 |

rof3%3 matrices A
r 1 and for which the sy

whose entries are

The numbe
l stem A

either 0 0
0] |1 .

y|=| 0 |has exactly twodi
z| |0

stinct solutions, 18

[OT- 2010]

(A)0 (B) 291
€)168 (D)2

a b ¢

J ) FmatixA=|b c a| wherea b, c are real
positive numbers, abc = 1 and ATA =1, then

: fndthe value of ° + b +¢ T~ 2003]
 Let  # 1 be a cube root of unity and S be the
%t of all non-singular matrices of the form

1l a b
O 1 cf,

0O @ 1
w .
Bere each of g, b and ¢ is either @ or o

Sete; [h e number of distinct matrices in the
18

11.

13.

14.

(A) 2 (B) 6
€) 4 (D;S

[IIT - 2011]
Let P=[a,]be a3 x 3 matrix and let 0= (5]

where bu =2"a, for1<i,j< 3. If the determinant
f’f Pis 2, then the determinant of the matrix
is

(A) 210 B) pAL
© 2 O 2
[T - 2012]

S e: . e
et e 2 T TNAS I’; R IRARE T8, A Sayer

If Pisa 3 x 3 matrix such that PT= 2P + I, where
PTis the transpose of P and I is the 3 x 3 iden-
tity matrix, then there exists a column matrix
x| |0

X=|y|#|0]|such that

Z 0

0

A) PX=|0
0

B) PX=X

(D) PX=-X

© PX=2X
[T - 20121

| 4 4
2 1 1),
1

fa3x3mat|ixPis .

If the adjoint 0

then the possib.le value(s) of the determinant of
P is(are)
-1
(A) 2 ®)
© 1 D) 2
[T - 2012)

' T
fMis 3 X 3 matriX, where detM =1 and MM
; 1. where I’ is an identity matrix, prove that
et [IIT- 2004]

det M-D= 0.




Practice Problems [K]

—11

{. Use Cramer's rule to solve the follow;,
systems. -

Q) 3x-2y="T" (11))(—2y.|.Z=3
4x+y=38 X -y -z=5
3x+y-17 z=-3

X - ((1, — l)y = 1,

2. Solve the system |
ax_2y=4-a,aeR
3. Find the equation of the parabola y = ax2 +

- +cthat passes through (2, 4), (-1, 1), and (-2,5)
4. Solve the system

For what value of k will the system
2x,+x2=5,x1—3x2=- 1, 3x, +4x,=Kk
Ee solvable? Solve the system for that value of

For wha of ¢
trivia] SOlUtiOl’l .

X
+2y+32::kX, 2X+y+3z=ky,
2x+3Y+Z=kZ
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