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SECTION A__

(4x1=4)

-7 carries 2 marks. (7x2=14)
6. Find the derivative of y = =$ec’ -
il
8.
9.
10.

11. Let ?, t;)e}: 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.

41 4 5

13. Find the rank of the matrix |2 6 8 |.
3 72

14. Define an orthogonal matrix. Give an example.

Ify €™ sin bx, provethat y_2

15. Define linear dependence and independence of vectors.
. P.T.0.
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SECTION-C .

Questions 16-22 : Answer any 4 questions. Each question carries 3 marks. (4x3=1 2)

16. Find %! whenx=260$~t-0052t,y=23int—sin2t.
X

17. Find 9Y when x® + y® = 3axy.
dx

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

19. Find the n" derivative of y

20. Define Boolean Algebra.'G

21. Using Cramer’s rule solve {
X+y+22=3,2x-3

22. Find the values of k for which the ¢ quations
(3k—8)x + 3y + 3z =0, 3x
non-trivial solution.

2 3 -1 41
11 -1 -2 -4, et
26. Reduce the matrix B s into normal form and hence find its rank.
6. 3 0 -7
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Questions 1 — 5, answer at tion carries one mark.

1. Find the derivative of sec?

2. Find the derivative of tan“[:
3. Write the dual of the fol » fent

X+(Yy+zZ)=(x+Yy)

4. Find the rank of the matr

5. Show that A” is orthogonal if A s 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 Yo =Y.

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

PT..
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2
9. Giventhat x =cos t, y = sin t. Find d_%
dx

10. Prove that in a Boolean algebra B, x” = x for all x ¢ B.
11. Prove that in a Boolean algeb:raB, (Xsy) = 0if and Qniy FXsy=x

v | S ol hamet b
12. Find the normal form of the matrix {2 . 1 Q].

17 Find & fry - S0XT008X
dx sinX —Ccos x

18. Giventhat x2 + y2 + xy + x + y + 1 = 0. Find g_y
; 7 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), X, = (2, 1, 3), X3 = (1, =2, 3) are linearly
independent.

ach:quéstion carries five marks.

23. If y = M™% prove tha 19Xy, — (02 + m2)y, = 0.

24. Find g—z for the following
a) y = x* + (sin x)*
b) y=log (1 + sin x).

25 lix+y=1andxy=0i : ve that y = X’

26. Test for consistency of 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™ (—215)
1+ X
3. Write the dual of the following statement.

a+ab=a+hb.

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

5. If Alis 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 \/sinvx.
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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10.
11.
12.

13.

14.

15.

1. 1 1(, 1), . d%
=—|t+-[,y==|t—-|, find —.
It x 2( t) y 2( t) dx2

Prove that in a Boolean algebra B, a + 1 = 1 for all a eB.
Show that the power set of A = {a, b} is a Boolean algebra.
Solve the system of equations x +y +z=3,2x + 4y -z =0, x— 3y + 2z = 5.

1
Find value ofaand b, if A = i[a 1] is orthogonal.

V2|b

Determine the rank of the matrix A =

kel K
- W N
S DD W

Test for consistency the equations x +y +z2 =2, x+ 2y + 3z =4, x + 3y +4z =5.

PART -C

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

16

17.

18.

19.

20.
21.

22.

Derive the derivative of cos™ x.
1 2
x2(1-2x)3
3 4-
(2-3x)4 (3-4x)5

dy .
Find =, if y =
dx

d?y 2a2xy
‘ry’= th =- :
If x* + y” = 3axy, prove that e V2 —ax)®

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

State and prove absorption laws.

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

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
1-x%

b) x®"* + (sin x)®**,

24. Ity = e*™ prove that (1 - X)y,,, — (2n + 1)xy, ., — (a® + n®)y_= 0. Further,
find (y,),-

25. Show that the following statements are equivalent in a Boolean algebra.
a)a+b=a
b) a*b=>b
c)a+b=1
d) a»*b’=0.

26. a) Using Gauss-Jordan method find the inverse of the matrix [: i]

b) Solve by Cramer’s rule the system of equations 4x + 5y + 6z = 186,
X=562=-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.

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

Define linear dependence.

Find the derivative of sin3x.

a8

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
11. Find the n" derivative of f_i:i_xr_?_
3
12. Find the rank of matrix | 1 -4 | by reducing it to normal form.
-1 3

d2y

13. If x2 + y2 =1 find —L ‘
x* ‘ = P.T.O.
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14. State De Morgan’s Iaws‘i’niBooleén algebra.

15. State Leibnitz’s theorem for nth derivatives.

7 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 nth derivative of

x? —1

18. If (1 — x2) y, — xy, — a2y = 0 prove that
(1=5%) Yp,o— (20 + 1) Xy, — ("2 + 2Py, =0.
19. Define dual of a statement. State and prove principle of duality.

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

1 -1 1
21. Forthe matrix A= |1 1 1| find two non-singular matrices P and Q such that
3 1ied

PAQ is in normal form.

22. Find the derivative of tan™ ( - 2X2j with respect to Si"‘(f);z )
\ PART-D

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

1-3 3
23. Using partition method find the inverse of |1 4 3.
1 1.3:4
24. Ify = e2i" X show that (1 —x?) y,,,, — (2n+1)xy,,; — (n2 + a?)y, = 0.

25. Define Boolean algebra and give two examples.

26. Differentiate [x{2"% + sinx®0sX],
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Complementary Elective Course in MATHEMATICS .

1CO1MAT-BCA : MATHEMATICS FOR BCA 1

Part- A
(Questions 1 - 5)

' Answer any Four questions. Each’ Questlon carries 1 mark.

sinx
cosXx

1. Find the derivative of

If A is an orthogonal matrix then Show that A~ = AL
State Rouche’s theorem. '

‘State involution law, in Boolean Algebra.

by < M

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

6. Test the consistency of the following system of equations-

ox+6y+11 = 0
6x+20y—62+3 = 0
6y—18z+1 = 0

* Time : 3 Hours . Max. Marks : 40

P.T.O.
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7. Find the inverse of the matrix [ 11 ﬂ

Give exémple_ for two isomorphic Boolean algebras.
Find the derivative of tan™ (sinx).

~10. Find the n" derivativé of sinx. cosx.

11. Show that the transformation .

: Y1 = 2_x1+x2+x3

Y, = X, +X,+2X, | :
Y, = X,—2X, - isregular.
12. lixy = 1 find dx{ .

13. State Demorgan’s laws in Boolean algebra.

gl 2
14. Find the derivative of X~

x2=1
15. Find .the derivative of X2 usingfirst principles.
' Part-C
‘ | (Questions 16-22)
Ahswer any .Four‘quest‘ions. Each. question carries 3 -marks;
16. Solve the syStém of equations
3x+y+2z =3
2x-3y-z = -3
X+2y+z = 4
by Cramer’s rule
17. Find the nth derivative of XCOSX.

18. If y=sin(msinx) prove that (1-x2)y

n+2

— 2(n+1)xy_, — (M2—n3y = 0.
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19 Define dual of a statement. State and prove prmmple of duality.
'20. Find 5’)% if x = acos™, y = asin‘t.

-2 3 == : :
21. For the matrix A{z _5 1 3| find two nonsingular matrices P and Q
3 04 1

such that PAQ is in normal form.

) with respect to tan-'x.

22. Find the derivative of sin‘*(12X2

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 1.

e e X
24. Find the n d‘envz‘atlve of x-N@x+3)

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

1 2
e = x2(1-2x)3
26. Differentiate 3 7 -
(2 - 3x)*(3 - 4x)°




