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Note - Attempt all questions from sections A, B & C. Marks are indicated.

Attempt questions of a section in continuation in the given sequence. Mention the question

numbers clearly.

JUS 3F/Section-A 1x5=531%
I 9 TP 3(H (One mark for each question)
Eﬂ?jﬁ-ﬂ%w (Objective type questions)

Q.1 8l STX &1 IJIq Hﬁ/Choose the correct answer -
(@) HIC n & THIS NS B T &

The rank of unit matrix of order n is Q.2

10 (i) n (1) 1 (iv) n—1
b)  HHIHIUT §S Y& ©

Equations have solution

xty+z=6, x-y+z=2, 2x+ty-z=1

(1) x=1, y=1, z=1 (1) x=1, y=3, z=2

(i)  x=2, y=1, z=3 (iv) x=1, y=2, z=3 Q.3
(c)  n &1 O BT YD FHHIUT Q@] &

() 09 AED S i) n9qPHHS

iy n 9> (iv) 9 9§ ®Ig T8l

Every equation of n™ degree has

(1) more than n roots (1) less than n roots

(i)  n roots (iv)  None of these

2

frrfofaa § @ @19 a1 S-A7F &1 o9 §

Which of the following is De-Morgan law

@  pPrg & ~pV~q (i) pvq <pv~q

(i) ~(pAqQ) = ~pv~q (iv) None of these/STH H HIg T8I

IfE n TS PITS B, 99

If n is positive integer, then

(sin@+icos @ )" =

(1) cos n (m/2—@) + 1 sin n (n/2—9)

(1) cos n (m/2—@) — 1 sin n (n/2—9)
(i)  sin n (n/2—@) + i cos n (M/2—9)
(iv)  none of these / 399 & BIg el

Eue §/Section-B 2x5=1031%

(22 STRIT 99 (Short answer type questions)
PIGR R R (Two marks for each question)

g ST o) Wps aege & Mg+ A1 gH1E ATTTD B

B

Prove that the eigen values of a unitary matrix are of unit modules.
3rerdar/or

g T foodlt effSr ey & ase A aRafd®s 8 § |

Prove that the eigen values of a Hermetion matrix are real.

DA o9 | & HIfvTY
Solve by Cramer's rule

x+y+z=9

2x+5y+7z=52

2x+y+z=0

3rerdr/or

IfE A TF n-URE GHAoNT e 8, X T mx 1 ATYE ¥, B
TH nx | I &, T Rag ST fF Tiexon &1 e AX=B
TH g & Y@ & |




Q.4

Q.5

Q.6

3

If A be an n-rowed non singular matrix, X be an mx 1 matrix, B be
an nx 1 matrix, then prove that the system of equations AX=B has a
unique solution.

ANTHS AR ATHS S DT ST x*+2x2-x+4 DI x+2 F AFT
ERIESIIRS

Find the quotient and remainder when the polynomial x°+2x*—x+4 is
divided by x+2.

31214t/ or
IfE FHATHROT x"~1=0 & & 1, a,B,y.... B dI THg SISV fH
(1—a)1-B)1=7).ccome. = n

If 1, a,B,y..... are the roots of the equation x"-1=0, then prove that

(1—a)1-B)1=y) . - n
g T P= g (~ pvg) TP TSR0 &

Prove that P= g < (~ pvgq) is a tautology.
3reqdr/or
TSI SISAIOTT B & {8l a1 oraud o 3R B & fov fug
BINTY
For any two elements o and B of Boolean algebra B prove that

@) (a+p)=a'op'
(i) (aof) =a+p', Va,BeB

Ife X+l=200819, I9 fag sy x”+Ln:2cosn6? aNnx
X X

1 ..
x" ——=2isinnf
X

1 1
If x+;=20059, then prove that x"+x——2008n9 and

n

x" —L—Zz’sinn@

n

Q.7

Q.8

4
3rerdr/or

Prove that

(1) cosh’x — sinh’x = 1

(i) cosh2x = cosh®x + sinh%x

Yug ¥/Section-C 5x5=253®%
el TR g9 (Long answer type questions)

i 9 UT9 37& (Five marks for each question)

frrefefed amege &1 4Rh-a9HId VS wd § FAaT
BT 3 TS ST S BT

Reduce the following matrix to the row-reduced echelon form and
determine its rank

23 0 1
11 01 2
A=l_1 1 12
15 3 -1
3reqdr/or

JATYE A B ATTS1&0TH &1 Td FITd IJfHSTIETS i Bl
EISECa

Find all the eigen values and the corresponding eigen vectors of the

matrix
2 3 1
A=|1 3 1
1 2 2

3rege fafy &1 garT s FrefeRad FiaRon &1 g6 BT
Solve the following equations by using matrix method
x+2y+3z=14
3x + y+2z=11
2x + 3y + z =11
3rerdr/or



5 6

qAYd ST {6 ATy A U w@d & AfHonefors
AHIHRUT BT A BT &
Show that the matrix A satisfies its own characteristic equation

Show that the Boolean function r~t+[s~(s'+t)~{r'+(s-t)}] is
replaced by the following net

12 0 '
A=|2 -1 0 — —t —e
0 0 -1 s
Q.9 FgUSl f(x)=2x —4x+x—2 T g(x)=x—x—2 HT HE<H AHATIA B Q.11 SI-9F9 999 &1 folEy va fag Sy |
S DHIFY | State and prove De-Morgan's theorem.
Find the g.c.d. of the polynomials f(x)=2x’-4x*+x—2 and erat/or
g(x)=x—x-2 TS HIFSTT |
3rerdaT/or Solve -

AHIHYOT 1°-3x°-16x+48=0 & HBI Bl T BT (D X+ 1=0
S &1 AT I &

Find the roots of the equation x*-3x*-16x+48=0 when the sum of
two roots is zero.

Q.10 fr=feRgd Ragd aRuer &1 axdied Rawg ooy 4
gforenfud ST

Replace the following switching circuit by a simple switch circuit

T

X

312741/ or

WW%WW r~t+[s~(s’+t)~{r’+(s~t)}} frr=folRaa
ST & gfoeenfud grar



