
Sequence and Series 3.107 

rs- ) 

e rourth power of the common difference of 

and b,= l -a,, then find the least natural 

number n such that b, >a, Vn2ng 
IT-2006 

an 
arithmetic 

progression with integer entris is 

ded to the product of any four consecutive 
added to the E Comperehenslon# 1 
tems ms of it. Prove that the resulting sum is the 

Let V, denote the sum of first r terms of an arithmetic

progression (A.P.) whose first term isr and the common 
square 

of an integer. UT-2000 

be positive real numbers in difference is (2r-1). Let T,=Vr.-V,-2and 

Q-Tr+1-T, for r = 1,2,. 
47. The sum V, +V,t .. +V, is IT-2007 

1. Let a a2s 

geometric 
progression. For each n, let A, G, 

ometric mean, and harmonic mean of a, 
H be respectively, the arithmetic mean, 

gCom 

.. Find an expression for the geometric 

mean of G, Gz, G, in terms of A, 

AyAH,, H.H 

(A)nn+ 1)3n-n+1) 
12 

IT-2001] (B)n(n+1)3n+ n+2) 
12 

Let a,bbe positive real numbers. If a, A, A.b 

are in arithmetic progression, a, G. G,, be are 

ingeometric progression and a, H, H, b are in 

harmonic progression, show that 

(C) 1/2n(2n -n+ 1) 

(D) 1/3(2n°-2n +3) 

48. T,is always 

(A) an odd number 

IT-20071 

GG AtA2 (2a+b)a +2b) 

HH,H +H2 

(B) an even number 

9ab (C) a prime number 

D) a composite number 

(IT-2002] 

49. Which one of the following is a correct 

IT-2007] 
4fa, b, c are in A.P, a, b, c are in H.P, then 

statement? 

prove that either a = b = c or a, b, - 
forma 

(A) Q. Qa. Qg.. are in A.P, with common 

difference 5 

GP. 
(IT-2003]1 (B) Q. Q2. Qg. are in A.P, with common 

difference 6 

Ifa, b, c are po positive real numbers, then prove C) . Q. Qg. are in A.P, with common 

difference 11 

that 
0+a)(1+b) (1 + c)}'>7ab'c 

A cricketer play n(> 1) matches and scores 

total ms scored by him in then matches is 

DQ=0,=9=.. 

IIT-2004 Comprebenslon#2 h 

k(2 Let A, G, H, denote the arithmetic, geometric and 

harmonic 
means, 

respectively, 
of two distinct 

positive 
numbers. For n22, LetA,-1 and H_, have 

arithmetic, geometric 
and harmonic means as A G 

H respectively. 

runs uns in his kth match (1sksn). If the 

ta+ 1) (2n-2), find the value of n. 
IT-2005 
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hree digit 
numbers A28, 3B9, and 62C, 

tivisible by a fixed integer k. Show that 

bc ab ca 
BLet the 

ere A, B, and Ca are integers between 0 and 
34.Find the value of the determinant P 

9, be 6 A 3 

jeterminant |8 9 C is divisible byk. 
2 B 2 

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

IT - 199971 

IIT 19901 35.Let a, b, c, d be real numbers in G.P. If u, v, w 

satisfy the system of equations, [IT - 1998] 
u+2v+ 3w = 6 
4u +5v + 6w = 12 

pb 
9.fap,bzq,c*randl q 0,then find 

a b r 6u +9v =4 

then show that the roots of the equation 
the value of [IIT 1991] 

W 

3U.For a fixed positive integer n, if 

n! (n+1)! (n+2) 
D=(n+1)! (n+2)! (n+3)!| then show that 

(n+2)! (n+3)! (n+ 4)! 

P-4is divisible by n 

(d-b)]x+u+v +w=0 and 20x+10(a-d 
x-9 0 are reciprocals of each other. 

IT 1999 
36.Prove that for all values of ; 

IT 1992] sin 
sin(+2t/3) cos(6+21t/3) sin(29+4t/3 
Isin(-27t/3) cos(-2r/3) sin(20--4m/3 

cos sin 20 

31.Let àand a be real. Find the set of all values of 
for which the system of linear equations 
AX+ (sin a)y + (cos a) z=0 
X+ (cos a) y+ (sin a) z=0 
-X+ (sin a) y - (cos a) z = 0 
nas a non-trivial solution. For A = 1, find all 

=0 IT-2000 
37.Let a, b, c be real no with a +b +cc= l then 

values of a. show that 
IIT 1993] 

LFor all, values of A, B,C& P, Q, R show that ax-by-c bx +ay CX+a 

COs(A-P) cos(A-Q cos(A-R) 
cos (B-P) 

bx +ay -ax +by-C cy+b 

CX+a cy+b -ax- by +c 
cos(B-Q) cos(B-R) =0 

cos (C-P) cos(C-Q) cos(C-R) 
33.Let a>0, d>0. Findt value of the determinant 

represent straiohr lina UT 2001 

(IIT 19941 

1 
a 

a(a+d) (a+d)(a+2d) 

a+d 
(a+d)a+2d) (a+2d)(a+3d)| 

la+2 
(a+2d)(a+3d) (a +3d)(a 

T-1996) 
+4d)| 

a+2d 1 

[IIT - 1996] 
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ise, show that the 
19, By differentiation or otherwise, sho 

determinant 
2ac-b2 

a2 
a2 

I sin (x +0) cos (x*a) atx sin al 
sin (x+B) cos(x+5) b+x sin B 

2ab-c2 b2 

sin(x +) cos (x+5) c+xsiny 
is independent of x. 

2bc-a2 

14. Evaluate the de terminant 

|a +X b +x C +x | 2 v 
qr+2p 2r 

A= 

20. If A (x) = a2 +X b +x C2 +x| 

a +X b, +x C +x 
9+pr ar r 

show that A"(x) = 0 and that A(x) = A(0)+ S 
where p, g and r are positive real numbers. 

1s. Ifa *p, b#q,c#rand 

where S denotes the sum of all the cofactors of the elements in A (0). 

Pb 
a C=0, 
a b r 

21. Show that the maximum value of a third otder 
determinant whose elements are 1 or-1 is4. 

22. Without expanding, show that for all a, 
then find the value of p-a q-b r-c sin a cos 20a cos a 
16. If a and x are real numbers and n is a positive 

integer prove that B.Y.8: sinB cos2B cos B 

sinY cos 2y cos y aP-x a-x a -x 

aB-X aP-x a5-x|=0 
a B+6-aa7-x a"+8 -x 

sa sin(a+8) sin o 

= sin cos sin(B+8) 
|siny cosy sin(y +8) 17. Show that 

cos(a-B) cos(B-y) cos(y-) 
A cos (a +) cos(B+) cos(y+) 

sin (a+B) sin (B+7) sin(7+a)I 
=-2 sin (B-) sin (y- a) sin (a-p) 

23. Show that 

a+b,m, al2 +b,m2 a +b,m 
a,l +b,m, a^l2 +b,m2 
la, +bgnm a,l3+ b,m2 

a' t bm 

age3 +b m3 

18. Show that 0. f 

sin 3a sin 20 sin a 
A=sin 3 sin 2 sin B 

sin 3y sin 2y sin Y 

4. lfn is a positive integer, then find the value o 

nt3C+ n+2C n+ C+2 

n+Ca+l n+4 Ca+2 
n+5 Ca+3 

a+Cn+2 nt C+3 n+6 Ct4 
2 sin a sin B sin y sinT sin PFY BY By+B'Y B'*| 

25. Prove that Yo ya+y'a y'a' 
aß aß+a'ß a'ß'| 

(aß'-a'B) (BY' - B'Y) (Ya'-ra) 

2 
x sin sin# sinsin 



udns EE Advanced) 
'2 

Mutiple Choice Questions with ONE corre 
answer 

1. If A and B are square matrices of eau 

. 

then which one correct among the fol(A) A +B =B+A (B)A+B= A-B 
2 If A= LI and5 0 

then value of 

egee 
UT-1999) C)A-B =B A D) AB =BA 2 IfA= 07 

then value ofg for which A = B, is -(A)1 
C)4 LIT-2009 (B)-1 

D) no real values 3. If the system of equations x +ay=0, az +y=0 
and ax+ z=0 has infinite solutions, then the 
value of a is -

IT-2003 (A)-1 
C)0 (B)1 

(D) no real values 4. Given 

2x-y+2z =2, x-2y +z=-4, x+y+lz=4 then the value of A such that the given system 
of equation has no solution, is- IT-2004) (A)3 
(C)0 (B)1 

(D)-3 
5.IfAa 21 A 

and A= 125 then the value ol 

5. 1fA2 a 

a. is 
IIT-2004 (A)1 

(C)3 (B)2 
(D)5 

0 0 6. A = 0 1 
0-2 

and I =01 0 and

4 lo o 

(A +CA + dl)|, then the value 

and d are IIT-2005 

(A)(-6,-11) 
(C)-6, 11) 

(B) (6, 11) 
(D)(6,-11) 



(A) 2 

C) 4 
(B) 6 

(D)8 

and Q=PAPp" IIT 2011 
11. Let P=[a,] be a 3 x 3 matrix and let Q= [b,]. 

where b,= 2"a, for 1 Si.js3. If the determinant 
of P is 2, then the determinant of the matrix Q 

IIT 2005] 
dx =P 

then x is equal to 

IS 

(A) 210 B) 2 
20057 C) 212 D) 2 

IT-2012 

4+ 2005 3 
B 

6015 B. Subjective Questions 

2005 
4-2005V3 

12. IfPisa 3x3 matrix such that P=2P+I, where 

Pis the transpose of P and Iis the 3x 3 iden-

tity matrix, then there exists a column matrix 2+ 1 

2005 2-3 0 0 such that 

D4243 2005 

The numberof 3 x 3 matrices A whose entries are 

either 0 or I and for which the system A o 
(A) PX=0

(B) PX=X 

.. 

y=0 has exactly 
twodistinct 

solutions, is 

C) PX=2 
(D) PX=-X 

IIT-2010 
LuT-2012 

(A)0 
C) 168 

(B) 29-1 

(D)2 

4 

13. Ifthe adjoint of a 3 x 3 matrix Pis|2 
3 

a b c 

. lf matrix A= |b c a where a, b, c are real 

then the pOssible 
value(s) of the 

determinant of 

P is(are) Le a bjJ

indthe value of a + b+c 
IT-2003] ve Dumbers, abc =l and A'A = 1, then 

Let o # 1 be a cube root of unity and Sbe the 

B)-1 
(A)-2 (D) 2 

(C)1 LIT 2012 

OT all non-singular matrices of the form 

1 a b 14. IfMis 3x3 matrix, 
where det MM=l and MM 

=I, 
where 

Tis an identity 
matnx, prove that 

det (M-) =0. 0 1 c 

where each of a, b andc is either @ or . 

IT- 2004 

hen the mber of distinct 
matrices 

set S is 



Practice Problems 

1. Use Cramer's rule to solve the follow 
owing systems. 

i) 3x 2y = 7i 
4x+ y = 8 
3x+y 7 

(ii) x - 2y +z 3 
-X- y -Z = 5 
Z - 3 

X-(a1)y =1, 2. Solve the system 
aX 2y=4- a, a ER 

3. Find the equation of the parabola y = ax2 + bx 
+cthat passes through (2,4),(-1, 1), and (-2,5) 

4. Solve the system 

11-1-1 
4 X yZ 

21,3-9 
Xy 4 

124=1 
Xy Z 

5. For what value of k will the system X+X=5, X, -3x, =-1,3x, + 4X, =K be solvable? Solve the system for that value of 
k. 

6. For what of k the following system has non trivial solution and find the solution for k=- X+2y+3z = kx, 
2x+3y + Z= kz. 

2x +y+3z = ky, 
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