1. Avalue of 8 € (0, n/3), for which

1+ cos’0  sin?@ 4 cos 60
cos>0 1+ sin’0 4cos60 |[=0,1s
2 . 2
cos“0 sin“0 1+ 4cos60 (2019 Main, 12 April Il
n T n n
a) — — C) — d)—
()9 (b)18 ()24 ()36

2. The sum of the real roots of the equation
x -6 -1
2 -3x x-3|=0,isequalto
=¢ & wrd (2019 Main, 10 April Il

(a) O (b) -4
(c) 6 (d) 1



x smB cosB

. IfA =|-sinf -xr 1
eosf 1 X
X sin 28 cos20

and A,=|-sin# -x 1
s 1 x

crel,

then for allf & [ﬂ,E)
2 {2019 Main, 10 April 1)
(8) &, +4,=- 2" +x-1)
(b} 4, -4, =- 2
() A +A,=-2

(d) A, - A, = x{cos® — cos )

LT e

invemeuf
01 (2019 Main, 9 April )
1u‘h1-13[]1u o [1 12
{EIIEI_HI]I a1 90

Let @ and B be the roots of the equation ¥ + x+ 1 =0,
Then, for y20in R,
+1 p
a  y+f 1
p 1 y+u

(@) ¥ -1 () ¥y (" -3) (&) ¥ -1

15 equal to

(2019 Main, 9 April [}
d
111
Letthe numbers 2, b, cbeinan APand A=2 & ¢
4 b
Ifdet{d) e [2,16], then ¢ Les in the nterval
{2019 Main, 8 April 11}

(a) [3,24 290 (24 2 0)ie) (4.6 @[3
1 snf 1
. fA=|-and 1 sinf [ then for all& E[E—ﬂ E—n]
-1 -smb 1 P
det(A) lies in the interval {2019 Main, 12 Jan 11}
3. b i
(@) [E' a} [_ 1] (@ [ ] (d) [lﬂ
a=b=c¢ 2a 2n
If 2b  b=c=a 2b
2 2 c-a-h
={a+b+cix+a+ b+ x20anda+ b+ c20, then
x1s equal to {2019 Main, 11 Jan I}
@) =g+ b+c) (b)) =2fa+b+c)
) Zla+bec) id) abe

. Let a,ae04.....,0y be In GF with a0 for
i=1,2 ... 10 and S be the set of pairs (r. k), r,keN
(the set of natural numbers) for which

log, ala;
log,al af log,alal [=0

log, o] a? log, aj 4:4
log, a; a

r_k r _k k
log,a; a5 log ayay lﬂgrﬂuﬂlu

10.

1.

12.

13.

14.

15.

16.

17.

18.

Then, the number of elements in S, 12 (2019 Main, 10 Jan 1)

{a)d {b) 2
{c) 10 id) infimtely many
2 b 1
LetA=|b b°+1 b|whereb >0 Then, the minimum
1 b 2
value n:ndet 4 15
(2019 Main, 10 Jan 11}
@W—E  B-HT @6 (d) 43
Letd e B and
=2 d+d (sin@) =2
A=|1 (sin@)+2 d ,bep 2] If
5 (2sin@)-d (-sinB)+2+2d

the minimum value of det(A) 15 8, then a value of d 15
{2019 Main, 10 Jan 1)

@-5  (b)-T ) 2Z+1  (d) 22+ 2)
r-4 2 2x|
If |2 x-4 2x| =(A+Bx)x-AF then the
Ix 2r x-4
ordered pair (4, B) 15 equal to {201% Main)
(B (-4, -8 Mi-43H  &i-458 (d) (4, 5)

Let @ be a complex number such that 2w + 1 = z, where

1 1 1
z =.||'—_3. If|1 -w' =1 w"|=3k then kis equal to

I o o (2017 Main)
(a)-z i)z ic)-1 (di1
Ifa,p#0and f(n)=o" + " and

3 1+f() 1+f@)
L+ fl1) 1+f@) 1+7@)
1+ f@) 1+ /@) 1+7@)

=Kl -a)il - ﬁ}“ (i} —E}u, then K 1s equal to (2014 Main)

1
{a) of {b) — el (d) -1
aff
Let P= [uf]beaﬂ-}c'!mat.rlx and let @ = [b] where
bi=2"g lﬂerB.If'thedetermmantomeE
tﬂen the i:iletmminn nt of the matrx § 1s 2012
(a) 2° (b) 2 fc) 2° (d) 2*
IfA= IE J and | A’| =125, then the value of i is
{2004, 1M)
(@)1 (b2 )+ 3 (d)+ 5
The number of distinct real roots of (2001, 1M)
BINT COSY COSX
COSX EINY COSX -ﬂmt.hemtewal——ﬂxﬂ
COSX COSX sINX 4 "
{a)0 )2
©1 (d) 3
1 T x+1
Iffixi=| 2x xix=1) x+11x |
Jrfr=1) x{x=1)(x=2) (x+1)xi(x=1)
then f {100} 1s equal to 11999, 2M)
(@) 0 () 1 {c) 100 (d) 100



19. The parameter on which the value of the determinant
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Numerical Value

26. Let Phe a matrix of order 3 x 3 such that all the entries in
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Analytical and Descriptive Questions
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34, Let a.b, c be real numbers with a* + b*+ ¢ =1 . Show

that the equation
ar-bhy-¢ b+ ay cxta |
br+#ay =ax+by=¢ cy+b |=0 representsa
ex+ a ove b —ox=by+ o
straight line. {2001, 6M)
35. Prove that for all values of §
sinf cos B sin 20
sln [B # %] o085 [El + 2.?!] 50 [29 + %t] ={
50 [E _2_[] cos [E —E—E] sin[EE i
3 3 3 (2000, 3M)




36.

3.

38.

39,

41.

Suppose, f(x) 1s a funetion satisfying the following
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45. Ifo be a repeated root of a quadratic equation f (x)=0

and A (x), B (x) and C (x) be polynomials of degree 3, 4
and 5 respectively, then show that
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46. Without expanding a determinant at any stage, show
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involving x. {1982, 5M)
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