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SEGTION A

Questions 1-5 : Answer any 4 questlons Eaﬁh questioncames 1 mark. (4x1=4)

1. What is the derivative of y
2. What is the derivative of y = :
3. What do you mean by dual an Algebra ?

5. State Rouche’s theorem in m

Questions 6-15 : Answer

6. Find the derivative of 'y =sec

ndk Ify i sm bx, prove_thai Y,

8.
9. e

10. State any four basic theorems in Boolean Algebra

11. Let ?, %}c B, a Boolean Algebra. Prove that a + b is an upper bound for the
set {a, b}.

12. Define normal form of a matrix. Give an example.

14 5

13. Find the rank of the matrix |2 6 8 |.
322

14. Define an orthogonal matrix. Give an example.

15. Define linear dependence and independence of vectors.

1 carries 2 marks. (7x2=14)

P.T.O.
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| SECTION-C |

Questions 16-22 : Answer any 4 questions. Each question carries 3 marks. (4x3=12)

dx
17. Find 9Y whenx® + y* = 3axy.
dx

16. Find 9Y whenx=2cos.técoszt,y=23in-t—sin 2t.

18. Find the n'" derivative of y = e* cos® x sin x.

19.

20.

21. Using Cramer’s rule solve t
3X +y+2z=3,2x—3y

22. Find the values of k for which Sy uations
(Bk—8)x + 3y + 3z =0, 3x , X+3y+(3k—=8)z=0has a
non-trivial solution. ;

2 3 1 4
11 -1 2 -4 5 Sar
26. Reduce the matrix R £n into normal fonm and hence find its rank.
6 3 0 -7
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Questions 1 -5, answer any: fo ons. estion carries one mark.

1. Find the derivative of sec?x.

2. Find the derivative of tan™
3. Write the dual of the fo

X+(ye2) = (X+y) £ (x42)

4. Find the rank of -tﬁé mat ( :

5. Show that A’ is orthogonal if A is ort

SECTION -B

Questions 6 — 15, answer any seven questions. Each question carries two marks.

- 8. Find the derivative of log («}xz +1|.

7. Given that y = 3 sin x - cos x. Prove that y, = y.

8. Find the n'" derivative of sin (2x).

P.T.0.
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2
9. Giventhatx =cost, y =sint. Find 9 .
dx2

10. Prove that in a Boolean algebra B, x” = x for all x ¢ B.
11. Prove thatin a Boolean algeb_r'a'B'. (x+ yy = 0if and qnl_y X sy= X

| : (ts oeid 1 /0
12. Find the normal form of the matrix |2 = 1 0]

063 i o : 3 ,;-':;-
13. Show that the matrix [siﬁ rih ial for all values of t.
14. Find the value of @’ Suc

15. Does the set of equations 2 are consistant ? Justify your
answer. ;

Questions 16 — 22, answeran ch guestion carries three marks.

16. Show that 9 (taﬁi-f}) =
dx

1+ X

17. Find 3 jf y - SINX+C0SX
dx sinX —Cos x

18. Giventhat X2 + y2 + xy + X +y + 1 - 0. Find gﬁ
X

19. Find the n'" derivative of cos? (3x).
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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
Crammer's rule.

22. Show that the vectors x; = (1, 2, 3), X5 = (2, 1, 3), X3 = (1, =2, 3) are linearly
independent.

Questions 23 — 26, answ@r-.aﬁy;' 'IHH:O’

q;;é;yogs. Each cmesﬁon carries five marks.

%

23. If y = Mo prove that (1 201 )Xy, 4 — (0% + m2)y, = 0.

24. Find g{- for the followir

a)y= x"_+ (sin x)*
b) y =log (1 + sin x).

25 lfx+y=1andxy=0i

that y = x".

26. Test for consistency of the s

tions and solve them if consistant :
X—y=0,X+2=2,X+y+2:
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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™ ( 2x2).
1+Xx

3. Write the dual of the following statement.

a+ab=a+b.

1 2
4. If the rank of the matrix [3 Jis 1, find A.

5. If Ais an orthogonal square matrix, then prove that |A| = + 1.

PART - B

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

6. Find the derivative of +/sin+/x.
7. Ify = sin”' x, prove that (1 — x%) y, — 2xy, = 0.

8. Find the n" derivative of e sin x sin 2x.
P.T.O.
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9. If x = 1[t+1} y= l(t—l} find d2_y
2\t 20t dx?
10. Prove that in a Boolean algebra B, a + 1 = 1 for all a €B.
11. Show that the power set of A = {a, b} is a Boolean algebra.
12. Solve the system of equations x +y +z=8,2x+4y—-2=0,x-3y + 2z = 5.

13. Find value of aand b, if A = i[a :] is orthogonal.

J2|b

14. Determine the rank of the matrix A =

—t bk

2
3
1

A~ N W

15. Test for consistency the equations x +y+z =2, x+2y + 3z =4, x + 3y +4z =5.

PART -C

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

16. Derive the derivative of cos™ x.

1 2
x2(1-2x)3

LAY e
17. Find dx’lfy“ 3 T
(2-3x)4 (3—4x)5

d?y 2a®xy

R (y2-ax)®"

18. If x* + y° = 3axy, prove that

1
19. Find the n™ derivative of il in terms of r and 6.

20. State and prove absorption laws.

21. Find the value of A and p so that the system of equations 4x + 5y + 6z = 16,
X—5z=-9,x+2y+Az=u has (i) no solution, (ii) unique solution, (iii) infinite
number of solutions.

22. Are the vectors x, = (1, 3, 4, 2), x, = (3, - 5, 2, 2), X, =(2, -1, 3, 2), linearly
independent ? If so, express one of these as a linear combination of the others.
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PART-D
Answer any 2 questions from this Part. Each question carries 5 marks.

23. Find the derivatives of the following.

xsin~'x
2

a) Y=
) 1-x

b) x™"* + (sin x)™**.

24. Ity =" prove that (1 —x%)y, , — (2n + 1)xy,,, — (@® + n)y, = 0. Further,
find (y,),-

25. Show that the following statements are equivalent in a Boolean algebra.
a)a+b=a
b) asb=b
c)a+b=1
da+*b'=0.

26. a) Using Gauss-Jordan method find the inverse of the matrix E 2]

b) Solve by Cramer’s rule the system of equations 4x + 5y + 6z = 16,
X—=52=-9,x+2y+3z=7.
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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).

@

Define linear dependence.
Find the derivative of sin®x.

o

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 /sec (2x +3).

10. Find the derivative of tanx.tanhx.

2 +3x+3
11. Find the n'" derivative of %j—
138
12. Find the rank of matrix | 1 -4 | by reducing it to normal form.
-1 3

2

5
2

13. If X2 + y2 = 1 find :
X ' P.T.O.
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14. State De Morgan’s lawsin-Boolean algebra.

15. State Leibnitz’s theorem for nth derivatives.

PART -C
Questions 16 — 22. Answer any 4 questions. Each question carries 3 marks.
3 -1 2
16. Findtherankof |-6 2 4|,
-3 1 2

17. Find the nt" derivative of

x? —1

18. If (1 = x?) y, — xy, — @y = 0 prove that
(1=%3) Yo — (@0 + 1) Xy, 4 = (n? + @2)y, = 0.
19. Define dual of a statement. State and prove principle of duality.

20. Find % if x = a[cost + logtan(t/2)], y = asint.

=¥
21. Forthematrix A=|1 1 1/ find two non-singular matrices P and Q such that

3. 1.1
PAQ is in normal form.

sfcex e =
22. Find the derivative of tan ‘[1 xz} with respect to sin ‘(1:‘3};2).

PART-D
Questions 23 - 26. Answer any 2 questions. Each question carries 5 marks.
, s e
23. Using partition method find the inverse of |1 4 3.

13 4
1
24. If y = e2I" X, show that (1 —x?) y,,,, — (2n+1)xy,,,, — (n% + a?)y,, = 0.

25. Define Boolean algebra and give two examples.

26. Differentiate [x2"X + sinxcosX],
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Part - A
(Questions 1 - 5)
Answer any Four questions. Each Question carries 1 mark.

sinx
CoSX

1. Find the derivative of

If A is an orthogonal matrix then Show that A-' = A'.
State Rouche’s theorem. :
‘State involution law, in Boolean Algebra.

S <N

Write the n* derivative of ax+b.
Part -B
_ (Questions 6-15)
Answer any Seven questions. Each question carries 2 marks.

6. Test the consistency of the following system of equations

2x+6y+11 = 0
6x+20y—62+3 = 0

6y—18z+1 = 0

P.T.O.
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7. Find the inverse of the matrix {11 2}

Give example for two isomorphic Boolean algebras.
9. Find the derivative of tan™ (sinx).
~10. Find the n™ derivative of sinx. cosx.
11. Show that the transformation

: Y1 = 2_:’(1+)(2+)(3

Y, = X +X,+2X, : .
Y, = X—2X, - isregular.
d2
12. If xy = 1 find dx{ i

13. State Demorgan’s laws in Boolean algebra.

, 2
14. Find the derivative of ;:2 +;.
15. Find the derivative of x? using first principles.
Part-C

(Questions 16-22) .
Answer any 'Four questions. Each- question carries 3 marks.

16. Solve the system of equations

3x+y+2z = 3

2x—3y-z = -3

X+2y+z = 4

by Cramer’s rule
17. Find the nth derivative of x*cosx.

18. If y=sin(msin”'x) prove that (1-x?)y, ., — 2(n+1)xy

n+2 n+1

— (mP—rdy, = 0.
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19. Define dual of a statement. State and prove principle of duality.

/

a i
20. Find a—‘::- if x = acos®, y = asint.

e
21. For the matrix A {2 _2 1 3| find two nonsingular matrices P and Q
30 4 1

such that PAQ is in normal form.

22. Find the derivative of sin“(f;) with respect to tan™'x.

Part-D
(Questions 23-26)

Answer any Two questions. Each question carries 5 marks.

- N W
w = N

4
23. Using partition method find the inverse of 3
. _ ; 5

e e ih X
24. Find the n* derivative of x-)@x+3)’

~ 25. Define Boolean algebra and sub algebra. Give an example.

1 2
= = x2(1-2x)°
26. Differentiate 3 T
(2-3x)*(3-4x)°
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