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Questions&l5 :Answer

6. Find the dedvative oly.=

11. Let a, b e B, a Boolean Algebra. Prove that a + b is an,upiler bound lor the
set {a, b}.

12. Define normalform of a matrix. Give an example.

f1 4 5l
13. Find the rank of the matrix | 2 6 I 

I

[s r 22)
14. Define an orthogonalmatrix. Give an example

15. Define linear dependence and independence of veclors.
P.T.O.
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SECTION - C

Questions 1F;22: Answer any 4 questions. Each question carries 3 marks. (4x3=12)

16. Find dY *h"nx=2cost-cos Zl,y=esint-sin2t.
dx

Find dY when f * yq = 3ary.
dx

Find the nth derivative of y = d cos2 x sin x.

22. Find the values of k forwfiich
(3k - 8)x + 3y + 32 = O, gx +,,ffik
non-trivialsolution. :iiiii

$<+3y+(3k-8)z=0hasa

17.

18.

19.

20,

21.

i:!i.iil,iri.::li::li:ii:ii:i:::::::r:iliii::iii!iii:il:ii:ii.:::::::::.:::::.i.i.:ll.iiii:i::.:i:::ii:ij:j.i.:ii;::::,:i,ii:,ii'.:r:t::;i:ti:i:!::t::::ii::i:::::::;:::.:.1::;:.:it:i.ii::1ililiiii:ltii:jr:.:::::::::::jii:iiiiiilii:.:+'

Questions 2+fr: Ariswer any Zggsstions. Eadl,question canies S'marks.

24. lty = (sin-1 x)2, pfbve tnai:1i'ipirttt ;ta6.I.f lw" + 
""'hzyn 

= o.

(2x5=10)
a

25. State and prove DeMorgan's Law.

l2 3 -1 -1-l
I 'r -1 -2 -dl

26. Heduce tne matrix 
I a 1 ; _z I 

into normal form and hence find its rank.

Lo s o -?)

Find the nth derivative ot V = .,..,. . .,. .

" ', .',.,',.)' ' "': 
t ,i ,':" ' ' "': .'' .

Def ine Boolean Algebra. GiVe,,,g.t;,:8,kffiF.f 8i,,,,,,,,,,,,,,,,,,,,. . "

...,''......'.'..'.''':i::':::i::".' "';l:::':',,,'Using Crame/s rule solve thHj$$_lqg O.f:eUUfitions :

3x + y + 2z = 3,2x - 3$ri*i*r,n,,:- 3;'X'+i,ff"+ z i:::*ii:i:iliii:
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Find the derivative of tan-l

Write the dual of the

Questions 6 - 15, answer any seven questions. Each question canies two marks.

Find the derivative of tog (fit;1
Given that y = 3 sin x - cos x. Prove that y, = y.

Find the nth derivative of sin (2x).

2.

3.

-6.

7.

8.

P.T.O.
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Given that x = cos t, y = sin t. Find d2I.
dx2

Prove that in a Boolean algebra B, f = x for all x e B.

14. Find the valti€'d'd"

15. Does the set of equations
answer.

: - ..-i '= "a:;i i'.': .-: t'iiil-a ::
:

:",4-----

',,rj''
forallvalues of t"

1 are esrsiStalt, ? Ju-qfify your

-,i-:i:lei.

l'-.:" =f

10.

11.

13.

17. rino 9, it y = 
sh r +cc x :r: :.';,

ox stnx-@sx

Given thatx2 + f + )ry+ x + y + 1 = O. finO {Y.
dx

Find the nth derivative of cos2 (3x).

18.

19.
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20. Prove the following :

For any x in a Boolean algebra B, x + X = X.

21. Solve the system of equations x + 2y -z= 3,x-z= 1, -x + 4y + z = 5 using
Cramme/s rule.

22. Show that the vectors x1 = (1 ,2, 3), x2 = (2,1, 3), & = (1, -2,3) are linearly
independent.

a) y=xx+(sinx)x

b) y = log (1 + sin x).

25.

26.

lf x + y = 1 and x.y = 0....,,1,.t,,,,.1

:i:!:i-!ii.riiiriji

Tet forconsistency of 
'ttid"i

and solve them if consistant :
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PART _ A

Answer any 4 questions from this Part. Each question carries 1 mark.

1. Derive the derivative of tan x.

2. Find the derivative of sin" f 2x 
= )arr'e'rrrrrr 

It*x'J'

Write the.dual of the following statement.

a+a'b=E*b.

tf the rank of tne ,at,i* 
[] i],. 

.r, find ],.

lf A is an orthogonal square matrix, then prove that lAl = + 1.

PART - B

Answer any 7 questions from this Part. Each question carries 2 marks.

6. Find the derivative of G;8.
lf y = sin-1 x, prove that (1 - x') yr- 2xy, = g.

Find the nh derivative of e" sin x sin 2x.

4.

7.

8.

P.T.O.
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e rrx = l(,.i), r= J(,-i), t,no#

10. ProvethatinaBooleanalgebraB, a+ 1= l forall aeB.

1 1. Show that the power set of A = to, b) is a Boolean algebra.

12. solve the system of equations x + y + z =3, 2x + 4y - z = o,x - 3y + 2z = s.

13. Find vatue of a and b, if A = #[; _]],r orthosonat.

14. Determine the rank of the matrix o = [] z ;l
[r14]

15. Test for consistencythe equations x + y +z=2,x+Zy +32=4,x+ 3y + 4z=5.

PART - C
Answer any 4 questions from this Part. Each question carries 3 marks.

16. Derive the dqrivative of cos-1 x.

12

17.Findfr,irr=#
(z - ex)a (3 - +x;E

18. lf xt + yt - 3axy, prove ,nr, S = -

19. Find the n'h derivative of -1-in terms of r and 0.x. +a.
20. State and prove absorption Iaws.

21. Find the value of l. and p so that the system of equations 4x + sy + 62 = 16,
x - 5z - - 9, x + 2y + ?uz = p has (i) no solution, (ii) unique solution, (iii) infinite
number of solutions.

22. Are the vectors,xr = (1 , 3, 4, 2), x, = (3, - 5,.2, 2), X. = (2, -1, g, Z), linearly
independent ? lf so, express one of these as a linear combination of the others.

2a2xy

(y'-ax)s '
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PART - D

An my 2 quest*s,e,&m this Part. Each question canies 5 marks.

23. Find the derivatives of ttte following.

xsin-lxa) !=.-.--' 
./1- x2

b) x*' + (sin x)*'.

24. ffy =€1*", prolre-Srat{t - f)y" *z-{Zn+.l}xyn*r -{a'+ n2)yn =g. Frfither,
find (y)0.

25:, $hour stat the fc*kcwirq sta$ments are eguivalent in a Boc*ean asebra,
a) a+b=o
b) a*b=b
c) a+b=1
d) g. b'= 0.

26. al Using Gauss-Jordan method find the inverse of the matrix

b) Sotve by Cramer's rule the system of equations 4x +
x-52--9,x+2y+32=7.

K:I1U ffi4

t;31

5y+62=16,
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PART - A

Questions 1 - 5. Answer any 4 questions. Each question carries 1 mark.

1. Define equivalent matrices.

2. Write the nth derivative of sin(ax + b).

3. Define linear dependence.

4. Find the derivative of sin3x.

5. State complement laws in Boolean algebra.

PART - B

Questions 6 -15. Answer any 7 questions. Each question carries 2 marks.

6. Solve 2x + 3y - 5.

3x - 2y = 1 using Cramer's rule.

7. Show that the vectors (1 , 3, 4, 2), (3, -5, 2, 2) and (2, -1, 3, 2) are linearly
dependent.

8. Define subalgebra. Give an example.

9. Find the derivative of .*lsec (2x + 3).

10. Find the derivative of tanx.tanhx.

11. Find the nth derivative of
x2+3x+3

L

x+1
131
1 -41
1 3l

12. Find the rank of matrix

13. lf x2 * y2= 1 find #

by reducing it to normal form.

P.T.O.
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14. State De Morgan's lawsln.Bsolean algebra.

15. State Leibnitz's theorem for nth derivatives.

PART - C

Questions 16 -22. Answer any 4 questions. Each question carries 3 marks.

f s -1 21

Find the ranr ot I -6 2 4 l.

[-s 1 2)

Find the nth derivative of *
lf (1 - x2l yz- xyr - a2y = 0 prove that
(t - x2) yn+e - (2n + 1) xyn+r - $2 + a2)yn = 9.

Deftne duat of a statement. State and prove principte of duatity.

finO fl if x = a[cost + !ogtan(V2)], y = asint.

f- r *1 -11

21. Forthe matrix o = I ; ; ; l r,no two non-singular matrices P and Q such thatrl, L3 11_r
PAQ is in normal form.

22. Findthe derivative of t^nt( 3* \
\1-Fj with resPectto sin-l(#)

PART _ D

Questions 23 -26. Answer any 2 questions. Each question carries 5 marks.

l-r 3 3l
23. Using partition method find the inverse ot I t 4 3 I

[, 3 4_]

24. lty - easin-'*, *ho* that (1 - x2) yn+2-(2n+1)ryn*i- (n2 + a2)yn - 0.

25. Define Boolean algebra and give two examples.

26. Differentiate [1tanx + sinxcosx].

17.

18.

19.

20.
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1.

2.

9.

4.

5.

Part - A

(Questions 1 - 5)

Answer any Four questions. Each'Question carries 1 mark.

Find the derivative of s'h*

- cosx

lf A is an or:thog0nal matrix then Show that A-1 = A1.

State Rouche's theorem.

State involution law, in Boolean Algebra.

Part - B

(Questions 6-15)

Answer any Seven questlons. Each question carries 2 mhrks.

Test the consistency of the fotlowing system of equations

2x+6y+1 1 = 0

6x+20y-€z+3 = 0

6y-182+1 = 0

P.T.O.
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7. Find the inverse of the matrix [-1, ;.lL-1 2)

8. Give example for two isomorphic Boolean algebras.

9. Find the derivative of tan-l (sinx).

i 10. Find the nth derivative of sinx. cosx-

11. Show that the transformatlon

' Y' = 2x''+x'+x3

I Y, = xr*xr+Zx, ,

12.1f xy = 1 find #
13. ' State Demorganis laws in Boolean algebra.

, x2+1
14. Find the derivative ot 

xz _1.

15. Find lhe derivative of x2 using first principles.

Part - G

(Questions 1&22)

Answer any Four questions. Each question carries 3 marks.

16. Solve the system of equations

3x+Y+22 = 3

2x-3Y-z = -3
x+Zy+z = 4

by Cramer's rule-t

17. Find the nth derivative of x2cosx

18. lf y=sinlrnsin-1x) prove that (1 -X2)yn*z - 2(n+1)Xyn*r - (m2 - h')yn = 0.
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g. O"tin" dual of a statement. State and prove principle of duality.

pind ffif x = acos3t, Y = asinst'

: -. ^. al

[1 2 3 -z]..
21. For the matrix x=12 -2 1 3 [ tinO twO nonsingular matrices P and Q

l-l
[s o 4 1]

such that PAQ is in normal form'

( ow \
22. Find the derivative of sin-'l,})with respect to tan{x'

Part - D

I(Questions 23'26)

t carries 5 marks'Answer any Two questions' Each questior

t-s 2 4l
I

2g. Using partition method find the inverse 
"t I ' I I I.[t35]

'x

an examPle'Define Boolean algebra and sub algetra' Give

Differenti ^rr$-

24.

25.


