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The rank of the matrix -

2025 2025 2025 2025
_ [2025 2025 2025 2025]
= {2025 2025 2025 2025
_ 2025 2025 2025 2025
is

A 4
B 3
© 2
(D) 1

The characteristic equation of the

1 2 2
matrixA=| 0 2 1fis:

-1 2 2
(A) 3-522+81—4=0
(B) 2B2-42+81—-4=0
©) 13-512-81-4=0
(D) B+512+81+4=0
If the eigen value of a matrix J are

1,1,5and ] is diagonalizable. Then

the diagonal matrix D is :

2025 2025 2025 2025
A= 2025 2025 2025 2025
2025 2025 2025 2025

2025 2025 2025 2025
F I 8 :

A) 4
B) 3
< 2
©®) 1

1.2 2

3ege A=[0 2 1]’ Cal
-1 2 2

WW%:

(A) A -5124+81-4=0

B) AB-42+81-4=0

(C) 1B-512-81-4=0

D) A+52+81+4=0

R amaE J @ el A 11,5

$ vd J Rl &, 4 ot s D &

1 0 0 .
100
(A) |0 1 OW A o 1 0W
* 100 0" 0 s
N (1) 0. 0] 1 0 0]
) t 00 @ |0 00
(1’ g 5. 0 0 5
, . _
100
© |1 4 5 © |14 51
1 0 0 ,
1 0 0
M) [0 1 01 ® lo10
0 0 3. o o 3l
5485 MAT 103F / MAT 104 Page - 3



_ 2 _ 1 2 . -1
ifa = 7].Then,41= uﬁ:A=[5 7]|aa,4
[ 7/3  2/3 J -7/3 2/3 ]
5/3 -1/3 A sz -1/3
[ 7/3  2/3 ] -7/3 2/3 ]
-5/3 —1/3 (B) [—5/3 -1/3
7 2
© [ ] © |5 5]
(D)  None of these (D) T 9§ BIg T8l
5. The matrix 2
e [@+W —,B+u5J a + iy —,3+i5]
+i§ a- .A=p+i6 a—iy
Is unitary, if: IS & afe
(A)  a?+p2=y2 4 52 (A) a®+p2=1y2 452
(B) a2+32+y2+62=1 (B) a2+BZ+y2+62=1
©) a2+32_y2_52=1 © a2+[1’2—y2—62=1
(D)  None of these D) T 7 7
6.  The system of equatibns wHIGRvI
X+2y+3z=0 X+2y+3z=0
3x+4y+4z=0 3x+4y+4z=
7x+10y + 12z =0 7x +10y + 12z = ¢
have : @1 T 39T 2 :
(A)  No solution (A) B g T
(B)  Infinite solution (B) W =
(C)  Trivial solution © -
(D)  None of these W
(D) T 4 P ¥
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7. The modei matrix P of a matrix 7. @ "= zz} ;] EF:T .

4 17... ,
A=, 5l PE:
1 1 1 1
w [ 1 @ 5
0 1 0 1
® | 3 ® [, 1
1 0 1 0
© [ 1 ' © |2 1
1 0 1 0
® | —2] | (D) [—2 —2]
8. If the rank' of matrix A= 8. 1 5 4
R g A=|0 3 2 il
1 5 4 x 13 10
[0 3 2 |is2,then the value
« 13 10 ' ?W%Zﬁ?ﬁociﬁ'fqﬁiﬁ"ﬂt
of X is : A 1
A 1 B) 2
(B) 2 © 3
Cc 3 D) 4
- (D) 4
9. 2 1 1 9. 2 1 1 ‘
IfA=|0 1 O],thenwhichone a A=lo 1 o| & @ f= H
1 1 2 1 1 2
of the following is correct ? P T B 7
(A) A3—54*+74-31=0 (A) A3—5A*+7A-31=0
@) A*—A2+7A=31=0 | B) A3—A2+7A-31=0
(C) A—-542+A-31=0 (C) A®—-5A*+A-31=0
(D) A3-542+7A-1=0 (D) A3—5A2+7A-1=0
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10.

11.

12.

13

How many clementary operations

are possible on matrices 9

A) 6

B) 4

© 3

D) 2

The characteristic equation of
M1 4.

A= [2 3] IS

(A) 22-21+4=0

B) 2-41+5=90
©C) 2+44-5=0
D) A-41-5=0

The characteristics roots of a

Hermitian matrix are all :

(A) Real

(B)  Purely imaginary

(C)  Real and imaginary both
(D)  None of these

If p(A) = p[A: B] =1 = n (where
n is the number of variables) then
the system has :

(A)
(B) Infinitely many solutions
(C)  No solution

(D)

Unique solution

None of these

10. 3regel ¥ fab IR Wfibar g 2

11.

12.

13.

A) 6
B) 4
€ 3
D) 2

A=[;- glmmmwméz
(A) 22-21+4=0
(B) A2-41+5=0

© A2+41-5=0

(D) 22-41-5=0
W Bfifedd Mg 3 Wil s
e

(A) T

B) YT Fete

(©) IS W Frevfre 2t
(D) T ¥ 3K T
?Iﬁfp(A)=p[A:B]=r=n(G§Tn
= W ) 7 e v

(A) gl g

(B) & @ G A

C) @K & 78

D) THAPE T
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14.

15.

16.

17.

5485

The characteristic  roots of 14 3 0
3 07... 4= [8 —1] 1 ST 7 € -
A= [ 1] are :
8 - (A) 3,0
@ 30 ®) 3,1
® 31 © 3-1
© 31 D) 3.2
(D) 3,2
3 2 -
fA= [1 2], then characteristic 1> AR A= [3{ 3] T4 s e
roots are : 3.
(a) 1.2 @) 12
® L4 ® 14
© 13 © 13
D) 24 D) 24
The rank of the matrix  16. 1 1 1
1 1 1 anazjs’A=[1 -1 o]ﬁm‘rﬁ%:
A=[1 -1 0 is : 1 1 1
111
@ 0 (A) 0
®) |
®B) 1 © 2
o (D) T W PR T
(D) None of these
The matrix 17. 1 1-i 2
1 1-i 2 Jeg A=|1+i 3 i]’a‘
A=[1+i 3 i] is : 2 -i 0
2 -i 0 (A)  EfifeT
(A) Hcrmitian (B) W{—Eﬁﬁ?ﬁ
(B) Skew-Hermitian ,
) fiReT T _gfifer A
(C) Hermitian and  Skew- ) i w
Hermitian both (D) T
(D) None of these
MAT 103F / MAT 104 Page - 7



18 jra=[) 2] thena®= 8 aRa=[} *]wa=

(A) 151 (a) 151
(B) 251 | (B) 251
(C) 6251 (C) 6251
(D) 11251 (D) 11251
19. A system of equations 19. GO BT @ T
X+ 2y =4 x+2y=4
3x+2y=2
3x+2y=2 e ‘
gives : n -
(A)  Unique solution
(B) Infinite solution (B ol Bl
(C)  No solution ©) PE & Tl
(D)  None of these (D) T™ 9 FI3 T&I
20. A system of equations 20. FHIERUT BT TP aA
xh2y =4 et by 12
3x + 6y = 12 < :
gives : (A) e
(A)  Unique solution .(B) & &
Ez; :;ﬁmtle ts.olutlon © e
o solution , .
(D)  None of these (D) T W WK T
21. The characteristic ~value of 21 4 _ [185 _01] 3 Al W # -
4=[g Jffae: w12 |
(A) 1,2 B) 22
(B) 2,2 € 23
<€ 23 D) 3,-1
(D) 3,—-1
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72. The eigen values of 4 are 2,3,4.

23.

24.

25.

Then the eigen values of A? are :

(A)
(B)
©)
(D)

2,5,4
2,3,7
4,9,16

None of these

P-IAP =

(A)
(B)
©)
D)

If A is a unitary matrix, then A™% is
also :

(A)
(B)
©)
(D)

If the eigen values of A are 4,6,9

then the eigen values of A lare:

(A)
(B)
©
(D)

Diagonal matrix
Unitary matrix
Linear matrix

None of these

Unitary matrix
Not unitary matrix
Diagonal matrix

None of these

4,6,9

None of these

22 AP AEE A 23,48 TW@AD
g "
(A) 2,54
B) 2,37
C) 49,16
(D) T A B T
23. P-lAP =
() fat o
(B)  TpIcH e
(C) YW I
(D) 0 ¥ P T
2. 2 A W@ O IE & WATE
(A) TEE S
B) T A Tl
© [t e
(D) ¥ ¥ B T
25, MADNFETAT469TMATD
AT A B
(A) 469
® s
© 337
D) 7 Y DI T
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26. For differential cquation 26. D TP

dy 1 1

dx x x?

Integrating factor is :

CVIE
B) «x
C) e*
(D) e*

27. Solution of differential equation 27,

(I +x¥)dy = (1 + y2)dx is :

(A) tan"!'x+4cotly =
tan™1c

(B) tan"!x—cot 1y =
tan~l¢

(€©) tan'x+tanly=¢

(D) tan"ly—tanlx =

tan~1l¢

28. Solution of differential equation 28,

e*Vdx+eY *dy =0is:

(A) e*+e¥=c
(B) e*—-e¥=c¢
C) e¥+e¥=¢

(D)  None of these

dy 1 _ 1
de x7 x2
% folg W TN & -
® -
B «x
C) e*
(D) e™*
B FHHR

(1+xHdy = (1 +yHdx

FEAE:

(A tan"lx+cotlx=tan"lc

(B) tanlx—cot™lx =tan"1¢
(€) tan'x+tanly=¢
(D) tan™'y—tan~lx =tan-1,

HaADA THGT e*Vdx + Y%y =
0P & 2 :
(A) e*+e¥=¢

B) e*—-e’=c

C) e +e¥=¢

(D) TH Y T8
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59, Solution of (ax+hy+g)dx+ 29

30.

31

32.

(hx+by+f)dy=0is:

(A ax +by+cx?* =0

(B) ax+by+2gx+2fy=c

(€) ax® + 2hxy 4+ by? +
2gx + 2fy = 2c

(D)  None of these

' i ion -
For differential equation —=+y =
e~* integrating factor is :
(A) x

1

® 3
€ e*
O e
The
differential

am is :

(A) y=cx+ am
(B) y=cx

(©
(D)
Solution of % =sinxsinyis:

(A)

general  solution  for

equation y=xp+

y = cx?

x2+y2=a2

log(sinx) = —cosx +¢

30.

3l.

32.

(ax + hy + g)dx + (hx + by +

f)dy =0 P & ¢ :

(A) ax+by +cx?*=0

(B) ax + by + 2gx + 2fy = ¢

(®)) ax? + 2hxy + by* + 2gx +
2fy = 2c

(D) & ¥ B T

JaHA FHB %+y= e @ fom

TG G €

A) x

® =

© e

(D) e~

Hqdel FHGRT y=xp+

a\/(1+p2)'$f?'l'({'ﬂrﬂl7qﬁ§:

(A) y%-cx+a\/(].—+-c_2)

B) y=cx

© y=cx?

(D) x*+y*=a

£:é:-=sinxsinyiﬁl?ﬂ%2

(A) log(sinx) = —cosx +¢

(B) logtan (?'i) = —cosx+¢C (B) logtan (%) =—cosx+¢
(C) log(cosx) = —sinx +¢ (C) log(cosx) = —sinx +¢
(D)  None of these (D) T A B T
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33. The integrating factor of Z—z + 33 % +yP(x)=Q(x) @ RIEZ S
yP(x) = Q(x) is - TN 2
(A) efP(x)dI (A) ejP(x)dx
(B) e‘{o(x)d‘t (B) ef Q(x)dx
(C) ellPx)+Qx))dx (C) eJlP+a()ax
(D)  None of these (D) T ¥ B3 TR
d
3% The differential equation Ly M gmmw Wi S+ yP(x) =
YP(x) = y"Q(x) is called : y"Q(x) FEA 2 :
(A)  Lagrange’s equation (A) AU gHrBRo
(B) Bemoulli’s equation (B) AR g
(C)  Euler’s equation © TR W
(D) Clairaut’s equation o
(D) TeRic THIHR |
35. , : . dy 35, Py, o
The differential equation a2t JqAH FAIGR az TX;=2 g
a : :
xZ=2is: (A) WM IR w9 fgdy ug
gg) First order and second degree (B) fgdra aife T4 Yo °1g
) Second order and first degree > .
(C) Second order and second © e v e e
degree (D) 3 I IS 7
(D) © None of these
36. The differential equation of the 36. R fiwur & 3l & WRIR &1 oAl
family of circles of radius R whose IR e g X3 W Royg &
centre lies on x-axis is : ¥
(4) Z-2=p A) 2_p-pe
dy i dx
(B) —--2y=R (B) %_2)’:Rz
2 Q. 2 ] = R? 2
© v [(dx) 1] =R € y? [(:x—y) + 1] = R2
2[% _ 1] = g2
© y[Z-1]=r @)  y?[Z-1]=pe
5485 MAT 103F / MAT 104
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37. xdy —ydx
x2+y2

A oE

(A)  d(cot y)

B 1Y

(B) d(cot x)

_13’_

©) d(tan y)

(D) d(tan“lz)

38. The orthogonal trajectories of a

family of curves represented by the

Cartesian  differential equation
f(x,y,p) = 0 are given by :
1) _

@ f(xry)=0

1
® f(xy5)=0

1
© f(myz)=0

1 .

© f(xy—3)=0

39. The set of orthogonal trajectories

of the family of curves whose

differential equation & (,6,55) =0

is found by the differential
equation :

d
@ o(rorg)=0

2 d6

® ¢(rno-r5)=0 |

a6\ _
© ¢(rno-T%)="0
(D)  None of these

37.

38.

39.

xdy — ydx _
x2+yr

(A) d (cot'1 i)

@) d(tan?2
f(x,y,p)=0$€-rﬁi?ﬁ‘rvﬁ?m@maaﬁ
3 RER T T B TG
feam wmm

@  f(xr3)=0
® f(xy5)=0
© f(xyzs)=0

® f(wy-3)=0

TG T8 ﬂﬂﬁ»iﬁ RaR &1
W fowar  saed THIHROT
6(r0,2) =02 T BT T

(A)
® ¢(r6- Z)=0
© ¢ (r, 6, —r%g) =0
(D)

5485
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oabel T Mdx + Ndy =0 T

40. Differential  equation Mdx + 40,
Ndy =0 is called an exact ol el ROl el &, e -
differential equation, if : M _ N
aM _ aN B %
(A) P ay oM _ 0N
M _ aNn B % "o
(B) 3y  ox am N
M AN © oy o
© 5% (D) 3 A o T
(D)  None of these .

41. Anequationoftheformy=px+ 4. & FHIENT y = px + f(p) IR H
f(p) is called : _ HETT B
(A)  Leibnitz’s form (A) o YBR
(B)  Lagrange’s form (B) W TR
(C) Clairaut’s from (C) TRIE IR
(D)  None of these D) = iﬁlitf &

42. Complete solution of differential 42. Iq@hel  THB sinpxcosy =
equation sinpxcosy =’ cospxsiny + p B T & & :
cospxsiny+pis: (A)  y=cx—cos~tc
(A) y=cx—cos™l¢ B) y=cx+coslc
(B) y=cx+cos~1c © y=cx—sinlc
(C) y=cx-sin"l¢ D) TH A T
(D)  None of these

43. The orthogonal trajectory of the 43, TRqo} y=ax? & T3 @ Six|
system of parabolas y = ax? is : HINT a5 &

(A)  x*+2y%=c? (A x2+2y2=¢2
(B) x*+y3=c? (B) x%+y3 =2
C) x*-y3*=c? (C) xP—y3 =2
(D)  None of these D) TN & 78
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44. The orthogonal trajectories of the

45.

~ 46.

47.

Solution of

family of circles x2 + y? = a?,

where a is parameter is given by :

A) x*=cy’+y

B) x®=cy?

C) x?=cy

D) x=cy

Solution of y(Q+x)dx+

x(1—y)dy=0is:

(A) x—y=c

B) xy=ce’*

) x+y=c

(D) x*+y?=e*+c
Solution of
2x3dx =0is:

(A) x%Z4+y*=cx
B) y*-x*=cx®
© y-—x*=cx’
@) y+xi=cx

xdy — ydx +

xdy — ydx =
a(x? +y3dyis:

@ 7 ()=axte

® ()=t

© wt(5)raex=e

(D) None of these

. ga@ F IRAaR x2+y?=a® W@

TP b, Sel a Wad @ g e
AR
(A) xP=cy’+y

®B) x*=cy’
(C) x*=cy
D) x=cy
.y 4+ x)dx +x(1—y)dy =0 @I
e
(A) x—-y=c
(B) =xy=ce’™”
© x+y=c

(D) x*+y’=e*+c

xdy — ydx + 2x3dx =0 P& &
(A) x*+y*=cx

B) y -x*=cx’

€ y-x3=cx?

(D) y+x3=cx

xdy — ydx = a(x? + y*)dy @ &
2

(A) tan”? G) =ax+c

(B) tan™? (l) =ay+c¢

X

© tan () +ax=c

(D) & ¥ P T

5485
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_p)BEAL:
48. The soluton of y=px+ 48 y =px+ap(l p)

ap(1 —p) is : (A) y=cx—¢

A) y=cx-—c (B) ly=cx+C

(B) y=cx+c © y=cx+ac(1-¢c)
€ y=cx+ac(l-c) @) T AP T

(D)  None of these

= 1?2
49. The general solution of y2—  49. y?—2pxy+ pix:—-1)=m Ll

2pxy + p?(x? —1) =m?is: - A §A ©

Ay =cxym®+c?) @) y=cxt /GEFD
B) x=cyx/m*+c) B) x=cyt/m?+c?)
€ x=cytvm+c (€) x-=cyim
(D)  None of these D) T @

50. The differential equation  50. IEHA HERY (x* = 2xy2 + y4)

4_2 2 4d -
(x xy*® + y*)dx dx — (2x%y — 4xy3 + siny)dy = 0

(2x%y — 4xy? +siny)dy =0 is:

2
(A) Homogeneous differential
equation (A) WM ATHA GG
(B)  Linear differential equation (B) YU Iqdd FHIHR

(C) An exact differential
(C) & TURf addl wiawu

equation

(D) None of these (D) T By TE

' 30k ok ok
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