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1. Find the rank of the matrix :

YregE Hl e FIT Aoy |

3 Y G
1 -1 0]
1 I R |

2. Find for what values of A and y the system of linear equations
ATd p P 98 A S iferg, fore ferg v weiie
X+y+z=6
x+2y+5z=10
2x+3y+Az=yp

has

Pl G B |

(i) aunique solution
Th Hfgedd gl

(i1) no solution
31 & Tl

(iii) infinite solutions
3 gl

L

3.  Find the eigen values and eigen vectors of the matrix :
A 1 AeEE A Ud Afasiis el @ 5 S|
_[-5 2
A= [ 2 —z]
4. Find a matrix P which diagonalizes the matrix :

U G P P S Ao, Wi AegE B it awa g

4 1
2 3
5. Verify caley- Hamilton theorem for the matrix find A7

|

o & Rig G Afere T @ W @1 S B | A~ 9T B |
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Section-B (Objective)

MAT 104
B.A./B.Sc. II"® SEMESTER EXAMINATION, 2023
MATHEMATICS
(Matrices and Differential Equations)
Credit (3+0)
(CBCS Mode)

AFFIX PRESCRIBED
RUBBER STAMP | P aper ID
= (To be filled in the
Date (fafay) - OMP. Sheet)
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Roll No. (In Figures) : , } 5 f || L

‘-'-f’mm (3= 5) :

Roll No. (In Words) :

Time : 1 Hour Max, Marks : 60
9 : 1 g9 AR 3T : 60

e : 9RaE ¥ 40 7 Y W & 9 v o9 8 | F W 15 9% 37 B

Important Instructions : }

1. The candidate will write his/her Roll Number

only at the places provided for, i.e. on the cover

page and on the OMR answer sheet at the end
znd nowhere else.
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mmamtl l “-1 3 —\ N . ;' LY ki ) y
“‘“’Omm“s"’“hcl‘ages““d‘hmno € IR =% T g A 9 B A% 9 e
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Tlle degree of the differential

) 1/ dx2
equation [y + X (Ex_Z) ] = ar % P
. X
is 5
A) 2 a) 2
B) 3 B) 3
(C) 4 © 4
™ 1 D) 1
2. If Pdx+xsinydy=0 is 2 gf P;lx+xsinydy‘=O?ZIQIWJc g
exact, then P can be : 9 P B 9adr £ '
(A) siny+cosy (A)  siny+cosy
(B) —smny (B) — sin y
(C) x*—cosy ©) x%—cosy
(D) cosy (D) cosy
S, The general soiution of the 3. 3[dchel “HHIBRIT p = log(px — y) @1
differential equation I B &
p =log(px —y)is: *) 1
y==
A y=: ( )
| B) y=x
B) y=x ©)
y==x
© y=-x . .
(D) y=cx—e° @) fy=cg=e :
4. The integrating factor of the 4. ggma Tl@x (1+x)Z2 4 y =
dx
differential tion : :
e . tan ™t T WD O &
(1+x )E+y=tan X is : (A) etanly
(A) etan™ y (B) etanx
B etanx -
( ) 1 (C) e-—tan 1x
C e~tan”
© 4 (D) tanx
(D) tanyx
3485 PRBE:S
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gular solution of the

5.

s whw pt A px — Y =0

5. The sin e
differential equation : fdfe &l & :
. 2 —
p3+px.-y=0153 (A) Y +Xx
3 _
(B) 27y2 + 4‘x3 = O (C) yz — xa pemt O
© v-x= D) 27y -x*=0
(D) 27y2 —x3 = O A\ o h) & .\ 3
6 Which of the following 6. Prefufag afieRo § § @M @l
differential equation is linear : 2
2 d 2
@ () +y=r'+1 w (Z) +y=x+1
(B) %'*‘yz =sinx (B) %J"}’Z =sinx
Ty = dx
© x5+y—e" (C) x;-i—y:e"
dx N
© Eryxmy B Eyamy
7. The solution of the differential 7.  ag@ed gH@H %= e*Y 4 x2g~Y
Ay - s ‘
equatlon.dx—e"y+xze Yist FET L
(A) ey—_-ex+~;-x3+C (A) ey___ex_l_%xg_*_c
B) e =e4ixi+C B) e=er+iriic
© e=eisic G it
e TN BOR”
(D) e -3x +e*+C (D) €_y=§x3+e"+C
8. Solufion of (*+yHdx+ 8. (x’+y%)dx+2xydy =0 Fl 7@
2xydy =01is: 3 ‘
(A)  x(x%?+43v%) = :
(A) xe +3y°)=K (A) x(x2+3y2) - K
(B) *x+3yY) =k |
e B) x*(x+3y?) =k
(C) x(Bx*+y?) =K ,
. “ - € xBx*+y) =g
D) 2*(Bx+y) =k | )
D) x*(Bx+y¥) =g
455 |
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9.

The differentig] equation whoge

solution is of the form. 9. I Ha Rl e ﬁ?éy%
}'=Acosx+Bsinxis; Acosx:—BsmeF“ﬁq B
2 &Y 4 y=
(A) Z_T}z+y_0 @) Zmty=0
azy ® 2-y=0
(B) d—x;— = dx? .
W4y =
© iy @ Wt
© 2oy- @ Zmy=0
10. In solving & = 2x+3y+1 th 10, @ _ 2243941 & o0 3 yRRYTA €
= x+y+2’ © dx  x+y+2
substitution are : (A) x=X+h y=Y—K
A) x=X+h y=Y-K (B) x=X+h y=Y+K
B) x=X+h y=Y+K € x=X*+h y=Y>+K
(C x=X2+h y=Y?*+K D) x=X-h y=Y+K
D) x=X—h y=Y+K
11. The Integrating factor in solving ~ 11. 24 py =0 T T H  HheA
dx
2ipy=Qis: e ¥ -
(A) IF.=elo® (A) . LF.=elo®
(B) IF.=el?® (B) LF.=elP®
C) LF.=elP® (C) ILF.=elP®
©) LF.=el% (D) I.F.=el0
12, Mdx + Ndy = 0 is exactif : 12. de+Ndy=0?I€’JT9j%?If?2
aM AN oM _ 9N
(A) a_':;a_; (A) ax Oy
oM _oN p Z=2
aM AN’
oM N _ © 5, t5%=0
© 5t By 85,
(D)  None of these (D) T E DR
3485 MAT 104  Page-5
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S % & B W S

13. Which of the following is a  13.
linear differential equation : FAIHRT ik
(A) %+x2y=siny (A) %.chy:siny
(B) % — x%y =sinx (B) % — x%y =sinx
(©C) (1+y)%+sinx=0 (C) (1+y)%+sinx=0
(D) -Z—z+y(y+x)=x2 (D) %+y(y+x)=x2
, dy
14. The differential equation of the  14. g@ge wH@Rw @@ ¥4 2
form Z—Z+ P(x)y = Q(x)y™ is p(x)y = Q(x)y™ dEdldl &
called : (A) ERES JHIHROT
(A)  Auxiliary equation (B) TEHE FHTEHROT
(B)  Clairaut’s equation © el TR
C Bessel’s equation ;
i i _ (D) A GHIDRIT
(D) Bernoulli’s equation
15. Which of the following is a 15. =i § A @ U WA DA
homogenous differential AR E ?
ion ?
equation - (A) 2rdr= (tan8 —
(A). 2rdr=(tanf —
, T2 sec 0)do
r*sec0)dé . :
B) (x+y)dx+ Bx+3y—
B) (x+y)dx+ _ % ( Y
4)dy =
(Bx+3y—4)dy =0 ).y 0 , |
. 2 _
(©)  (*+y)dx ~xdy = 0 ©  &*+y)dx - xdy =0
(D)  None of these D) T IR
348
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16.

17.

18.

19.

The orthogong] trajectorieg f
0

- . 16. = 2 \

xy = C* are given by - Xy = o g o vy o
Ay - V) =K TR - |
B) x*+y2=g2 (A yx-y) =K
(& x2~y2 = K2 B) x?2+y2=K?
(D) x(x+y) =K (C) xz_yz =K2
The solution of f ) . @) x(x+y)=K
equati he differential 17, swww W y=px+ f(p) 9
quation y = px + f(p) is : == 3
B y=x+f(
B) y+cx=f(o A4 y=x+f()
O y+ex+fl)=0 B) - y+ex=ie
D) y=cx+f( (C) y+cx+f(c)=0

fe) (D) y=cx+f(c)
The solution of differential  18. 3@@d WHIGRU p = tan(px — y) B
equation p = tan(px —y) is : T
& y= Cji (A) y=cx
B y=c B) y= ci
' - 1
© y=cz © y= c%
(D) y=cx—tan"'c (D) y=cx—tan"'c
The set of orthogonal trajectories  19. 5 & URIR {ORadl Adqdhel FHIGR
to the family of curves whose b (r, 6, % _0 2 3 o= oy
differential equation W T T G dane S
(o) (r, 6, S%) =0 is found by the £R1 W &
differential equation : (A) . & (T, o, % _

dar\ _ :
(A) Cl) (T, 9, r‘a‘é’) =0 (B) ¢ (7., 9, —TZ _3% .

2 gg = do

® o(rore) =" © o(nerd)=

dey _ 1dr\ _
(O (7‘, 9,1‘:1'1:) =0 ® ¢ (T. 9,—;5) =0

1drY _
®  o(ne-tm)=° |

MAT 104 ~ Page-7. .
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20. The general solution of the  20.
differential equation x + yz—z =0
represents :

(A)  Family of circles
(B)  Family of parabolas
(C)  Family of hyperbolas
(D)  None of these
| 21.  The family of conic represented  21.
by the solution of the differential
equation  (4x + 3y + 1)dx +
Bx+2y+1)dy=0is:

(A) Circles

| (B)  Parabolas
(C)  Hyperbolas

- (D)  Ellipses

2 ra=[; %] Thennt= 2.
(A) 1251
B) 2251
(€) 5251
D) 6251

By oa=[2 )]t =
characteristic equation of matrix
Ais:
(A) X +51+7=0
B) A -=51+7=0
(C) A2#-51-7=0
D) 2-71+5=0
3485

MAT 104 5= 5 it

el AHIaRT x+}’%=0 kil
Wgﬁ&'ﬂfﬁf%

(a) @ R

©) Wfﬁ[qﬁw

(D) T W PR T

aqad TER (4x + 3y + Ddx +
(3x + 2y + 1)dy = 0 @1 &l M4

@ gRAR & gufal @

&) T @

(B) Wgerl @l

(©)  sfrergerl Bl
(D) g @

1 2 3
A=, “|@a
(A) 1251
(B) 2251
(C) 5251
D) 6251

(A) P+51+7=0
B) A-514+7=9
€ 2P-s51-7-
(D) /12-«714_5:0
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24. The rank of yp,

| A
i
g
5

é matrjy 4 LD R
A=|% 2 ¢ G A=|C £ 2 i &
— 5, | ; #
10 3 4 7 |18 e & 12 35
] 16 4 12 15 '?’j'lr;r" % .
VI w2
B) 2 (A) 1
©) 2
D) 4 ‘
s : D) 4
. 4 0 0 25 4 0 O
. 2. A | -
The rank of matrix [0 3 O} js: FIZ {U 3 OB IEE
0 05 1o o s

4) 1

B) 2 5

€ 3 ‘ ,
&0 @ 0

26. Ifrank of matrix A is 4. Thenthe ~ 26. % FEE A B B L 2 OTE

rank of matrix A’ is : gL E Tt
A) 1
B) 2
<© 3
D) 4 ' D) -
27. The system of equations 7. TEET @ o
2x + 6y =-—11 2x ~ &5
6x + 20y — 6z = —3 bx + 2
6y — 18z = -1 y—18z=-1

(nr — Loy — -3
oy SZ — —23

. .
is : | |
. | (A) TF8
(A)  Consistant o
(B) Not-consistant (B) T ;
(C)  Cannotsay (C) , %
(D} TF=F T3 =%

(D) None of these

3485
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28. i@l

28. The e uations -
: 2x+3y+52=9

2x+3y+52z=9

7x+3y—2z=8
7x+3y—-2z=28

2x+3y+Az=p

2x+3y+ Az =u N
have no solution, i 1 IS & T, A :
(A) A=5u%9 (A) A=5u+#9
B) A#5u=9 B) A#5u=9
© A=su=9 © A=5u=9
(D) None of these ' D) T P T
29, (4B)™'is equal 1o - 29. (AB)'qErER &
(A)  4-1p-1 (4)  A-1p-1
(B) B-14-1 | <@ iy
©  @rieyr © ()1
(D)  None of these. S O T 7
30. For unique solutiop FAX=B: 30 4x—pa T & & fye
| A J@=flap=r_, s

B J@=flaB=r,
©  J@) = f[4:]
(D)  None of these.

Where p iS the number of

S | &l n R} ) ilen iy
variableg,

ﬁ;'--- e f ‘ (& scanned with OKEN Scanner
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31

I 4 =:[3 +4i 2

4 . .
i |, 3L (344 2-i 4
then ? "3‘] A= 2 —Bi]
dq :
(A) /T:[B—.‘“ 2410 4 Sui 4
B 3 w i=P-M 40 g
(B) A=[3_-4i cot 4 3 — 4 P4
) 2 —3i] (B) /T=[ —l [ 2;—1 Y
(© A='[3+4i“2-i 4 » o
—i . - 13440 2-1 41
(D) & © A=["1" "2
None of th _ ,
o ©) AP
32, PP .
. - 32. 1 1—i 2
Matrix A=[1+i 3 i] alal“a.’A=[1+i 3 L]%’
. 2 -0 ' 2 «—i 0
is:
" (A) EHIT A8
(A)  Hermitian matrix
(B)  Skew-Hermitian matrix (B) W BRI
(C)  Neither Hermitian nor € FRAfeT W—m
Skew- Hermitian (D) = P TEl
(D)  None of these
33. . 0 a—ib].. . 33. 0 a —ib] s
EAtE [—a—ib 0 ]IS' e [—a_ ib 0 ]g
(A) Hermitian matrix (A) AT e
B Skew- Hermitian matrix
i ) B (B) TR-BRHCIE IR
(C)  Neither Hermitian nor
Skew-Hermitian | (© 7 TR 7 Y
(D)  None of these (D) T A DR T
34. Every diagonal clement of a 34 AR IR & TS R q
" Hermitian mattix must be: U
(A) Real (A) TS
(B)  Imaginary (B) WD
(©) Real or imaginary both (C) dr&fd® AT FIAE gHl
(D) None of these (D) T IS Tl
e MAT 104 Page- 11
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—-1. |

35, The characteristic values of 35. [{3;
HEAES w
) -L -3
(A -1,3 ( g
B) -1,-3 ) ~
8
© -1-8 ®
D) 18 o 1 0 0]
36, 010 0 36-21%/1[00(1)‘1), L
. loo 10 =lo 0
0000
is: f (4) g
Aa) 0 A 0
B) 1 B) |1
< 2 . © 2
D) 3 D) 3
37. The rank of the matrix 37 I [(1) g g J a1 V@ 2 § e
1 5 4 | p 13 10
0 3 2|is2if: '
b 13 10 (A) b=0
(A) b=0 (B) b=1
B b=1 (C) b=2
C) b=2 D) b=3
D) b=3"
38, - A~lexist, if: 38. Al @ i @ M
(A |Al=0 (A) |4]=0
B =0 B) |A|#0
(C) |Al=0 or |A|#0 or ‘ .
b A © |4l =0 (4| £ 0 A
0
(D)  None of these ; (D) m il Eﬁl‘é Tel
483 MAT 104 Page - 12

(% scanned with OKEN Scanner



40.

) rank of matrix 39
=i 5 _ »
0 5 3 -74 .
00 33/5 23/5|1"
A) 1
B) 2
<c 3
D) 4

B +i8

The matrix [a+ ly =B +l6] 40.

a—1y

is unitary if :

(A) a?+p2+y:+462=0
B) a?-pr-y?-8=0
© a-p-yi-o=1
D) a+prHyiEEi=l

ok K K K

-1 -2

5 3 7 |®@
0 33/5 22/5
0 0 0

-4

coowx
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