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I. The candidate will writc his/her Roll Number | 1, apeff oy FTHAIG DA I8 RIFT W ford
only at the places provided for, i.e. on the cover W gD for R m & m e Eﬁﬂﬂ 3

page and on the OMR answer sheet at the end
and nowhere else, 7™ 7% g HTQI fQ m _mOWOGTWO RHERE]

2. Immediately on receipt of the question booklet, | 2. ywq ‘jﬁﬁ?ﬂ e & aperit @) CICEE TG

the candidate should check up the booklet and Eﬁﬁﬂ'ﬂ Eﬁﬁ—‘ﬂ

ensure that it contains all the pages and that no ¥ ok aﬁémq‘im 82@ %? N i q‘; .TBE
question is missing. If the candidate finds any o ! Y
discrepancy in the question booklet, he/she &l e 5m frer & 10 fe F iR &
should report the invigilator within 10 minutes o RS @ G we iy o far 5fe
of the issuc of this booklet and a fresh question @ T qREdT W @) S ARy |
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IfA= r; g], then the valuc of - TR A= [; 3] F A A @ N
A lis: g -
-7 2 -7 2
A {5 el @ [ 4
-7/3  2/3 —7/3  2/3
®) |53 -1/3 ® sz -173
—7 2/3 —~7  2/3
© s -3 © 15 -3
—-7/3 2/3 —7/3 2/3
(D) / / ] (D) / /]
2. For matrix : 2. g
2023 2023 2023 2023 2023 2023 2023 2023
A= 2023 2023 2023 2023 A= 2023 2023.2023 2023
~ 12023 2023 2023 2023 ~ 12023 2023 2023 2023
2023 2023 2023 2023 2023 2023 2023 2023
(A)  p(A) = 1,eigen values: (A) p (A) =1,eigen values:
0,0,08092 0,0,0,8092
(B) p(A) = 2 eigen values: (B) p(A) = 2,eigen values:
0,0,0,6069 _ 0,0,0,6069
(C)  p(A) = 3,eigen values: (©)  p(A) = 3,eigen values:
0,0,0,4046 0,0,0,4046
(D)  p(A) = 4,eigen values: (D) p (A) = 4,eigen‘values:
0,0,0,2023 0,0,0,2023
3. The rank of the matrix 3. 1 357
T A= | 2 5.4 5]#»1 IR &
A= [1 357 :
-3245 (A) 1
SO B) 2
B 2
(B) © 3
© 3
©) 4 ®). 4
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- 1111
4 The rank of matrix 4
1111
1111 WM=1111]ﬁm%
111 1], 11
M= [1 11 1] is 11
1111 (A) 1
3
(B) © 2
© 2
(D) 4 (D) 4
s The 2000x2000 matrix with all 5.  2000x2000 3TE @ WA A 1 ¥
entries 1, have rank : TAE e
(A) 2000 (A) 2000
(B) 1000 (B) 1000
© 2 C) 2
D) 1 (D) 1
6. The value of ‘b’ the rank of the 6. 1 5 4
1 5 & g lo 3 z|FW28 D
) . b 13 10
matrix |0 3 2|1s2:
b 13 10 PTAA B -
A 0 (A) 0
B 1 (B) 1
<€ -l ©c -
(D) 2 D) 2

7. The rank - of the matrix 7.

1 1 1
1 1 1 3173{:3[1 -1 o]zm’\‘a%‘;
[1 -1 O]is: 1 1 1

1 1 1 (A) 1
e _ B) 2
i C) 3

< 3 |
D
(D) None of these (D) & 9 3 7175?7 |
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8. a1 2 8 ; 8. _[1 2 8 _
ltA—[2 _1]. then A® is equal Ife A [2 _1]an TR L
o (A) 1251
(A) 1251 ® 2250
B) 2251
(C) 4251
(€) 4251
9.  The characteristic root of 9. _[-5 2 s
s A= [ 2 —2] Rl ¥
A= [ 5 _2] 1S g
@A) -12 (A)  -1,2
® =6 ®)  -1,-6
© 13 (© -13
D) -1,4 D) —-1,4
10. The  differential  equation  10.  3/ddHc FTHIBROI
d’y dy\°® 3 _
Pt [1 + (;) ] is of : iy [1 (dy)s 1/3 R
— =1+ ] :
(A) First order and second dx® .
degree (A) WM dife W fgdg g
(B) Second order and first
degree (B) fgdm @ife vd wow g
(C)  Second order and second
egree
D S d ord d third e .
(D)  Second order and thir ) A W g o
degree
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11

The orthogonal trajectory of the

11

Hﬂﬁ?EQﬁHRayZ:f?ﬁa%W

family of curves ay? = x3 is : Frofa wey 9% @ ¢
(A) 3y? —2x% = Constant (A)  3y?-—2x%= fAardi®
(B)  2x? —3y? = Constant (B) 2x?—3y’= fradid
(C)  3x2+ 2y? = Constant ©) 352 + 2y% = Prrdi®
(D)  2x? + 3y? = Constant D) 21 +3y7 = e
12. If Pdx+xsiny.dy=0 s 12. A Pdx+xsiny.dy= 0 ze 2,
exact, then P can be: 99 P 8 Gahdl &
(A) siny+cosy (A) siny +cosy
B) -—siny (B) ~—siny
(C) «x*—cosy (C) x%—cosy
(D) cosy (D) cosy
13. Differential equation Mdx + Ndy ~ 13.  3{ded WY Mdx + Ndy TR}
is called exact. If : HEAA | Afe
@y w w-y
® Gt =" B =0
© -3=1 © F-m=1
© 5= = (D) ‘3—’;’ =2
MAT 104 Page - 6
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14. The system of equations 14,  |H@HRN

2x—y+z=0 2x—y+z=0
‘3x+2y+z=0 3x+2y+z=0

x—3y+5z=0 x—3y+5z=0
have : &1 T TG ®
(A)  No solution (A) B3 T Tl
(B) Infinite solutions (B) ~Id gcd
(C)  Trivial solutions (C) T &
(D) None of these (D) e 9 PR T8l

5. [g i g _aB__+i;,6] is unitary. If : k3l g: :}81 -;B—+i)i,8] THT B | A
(A) a?+Br-y?—62=0 (A) a?+pBi-y2—82=0
B) a?+pP+y?—062=0 (B) a?+pi+y*—56>=0
C) a*+pr+y*+82=0 (C) a?+p%+y*+62=0
(D) a?+p*+y*+8°=1 (D) a*+p*+y*+62=1

16. The value of A for which the 16. 24 & o 9w @ fau wfkw
vector (1,-2,4), (2,—1,5) and (1,-2,2), (2,—1,5) T (3,5, 71)
(3,-5,72) are linearly 21 Yol fekar 3 8 -
dependent, is : " s
(A) _1% 5 14
(B) % B) -

: 5

(C) % (O
(D) —Ts (D) _75
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Vi A= [(2) 1 (1)] ten which W A= g i (11] q
11 2 11 2
one of the following is correct ? Prffag & ¥ &H we & !
(A) A*—6A*+94-41=0 (A) A3 —6a2 +9A—4=0
(B) A —5A2+74-31=0 B) 15— sa2 4 7A—31=0
(C) A3+542+74-31=0 ©) A3 +542+7A—-31=0
(D) A*—6A2—9A—41=0 (D) 4% —642—9A—41=0

18.  The orthogonal trajectories of a  18. f(x,y,p) =0 3 o= Pig W

family of the curves represented )
Y presene @ @ TRaR @1 Ffd daEd
by the Cartesian differential '

THERO fear SR

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

@ f(xrl)=0
1 ®)  f(xy-3)=0

®) f(xy—3)=0 - .

© f(ryz)=0

(D) T ¥ P13 TE

1
C) f (x, Y F) =0
(D)  Nonc of these
19.  The solution of p = log(px —y) 19. p=log(px—y) BT & & :

1S , (A) yzcx_ec

A =cx — e
@A)y (B) y+cx=e€
B) y+cx=ef

© y+x=logc © yrx=loge
(D) y+c=e* D) ytc=e
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20. The integrating factor of %+ 20. %-&-f:xz & fog wodem oS
Y=x2is: B
X
1
@ A) -
1
®) = B) =
1
© = © =
D) «x D) x
21. The differential equation of the 21. r B350 @& To @ URAR &1 @aHA
family of circles of radius r TR TP D x — 38 W Rod
whose centre lies on the x —axis Y
is 4
4 -
d A yl| - 1=r
dy 2
B —=+1| =
® y[Z+1]=r ® y[g+1=r
2 2 [(2)° _1] = ;2
© y? [(‘f;’ - 1] =12 © v [(dx) 1] =T
2 2 [(92)? — 12
® y? [(%) + 1] =r? D)y [(dx) + 1] =T
22. : : L dly 22. d?y , _d
The differential equation ——= + Iqehel GHIGROT i xﬁ =232
dy .
x—=21is: ,
ax (A) WM DM Td W
(A)  First order and ﬁrst degree
(B) First order and second (B) WM It wd fgd U
degree
C P :
(C) Second order and first © Piic T o e
degres D) T Y P T
(D)  None of these
5485 MAT 104 Page - 9



&y _ gxey 4 yte? TEAE:

. dy _ o -y 2.
23.  Solution of — 8*~Y + x%¢~Y dx
is * : +c
xfl
A e’=e*+—+¢ 3
( ) 3 (B) ey+ex+£3'=c
(B) e tet+E =0 =
s © e’+ef-7=
(C) ey + ex _% =C ex exz
@ =7 *°¢
e* e
D) S=5*c¢
2. For %+2ytanx=sinx[-F-=.3 24, %+2ytanx=sinx$ﬁ’fq ILF.=:
(A) secx (A) secx
(B) sec’x (B) sec’x
C) tanx (C) tanx
D) tan’x (D) tan®x
25. xdyx-zydx = . 25. Xdyx-zyﬁx =
- =
w o @ 43
y Y
® () ® 0
© d@) B oy
x? 2
® a(3) ® 4(5)
TR MA'E: 104 Page '416—



26. The equation %+ xy=0 is 20 SHIHT %'*‘ xy = 0 HE & :
called : (A) EE ATHE G
(A)  Ordinary differential
equation (B)  NiRI® 3rdeel AHIGRT
Partial differential equation
E(B?; Simultaneous dif:rential (©)  FTad Sfadt A
equation (D) ERL] q B T
(D)  None of these
27.  The differential equation 27.  3ddd GBI
Y 4y P(x) = y" Q(x) s caled: D 1y P(x) = y" Q(x) T E
(A)  Euler’s equation (A) AR FHIEH
(B)  Lagrange’s equation (B) RIDSRSLIERI
(C)  Bernoulli’s equation (C) AN R
(D)  Bessel’s equation (D) e aHERT
28.  The integrating factor of Z—y’; + 28 % +yP(x) =Q(x) @ HHGAA
yP(x) =Q(x)is: TP &
A J,Q(x)dx A [,Q(x)dx
B) [[P(x)+Q()]dx B) [[P(x)+Q(x)]dx
©€) [,P(x)dx ©) J,P(x)dx
(D)  None of these (D) T ¥ IIg TE
29. An equation of the form 29. U® WHGRU y =px + f(p) TR
y = px + f(p) is called : BT EAT €
(A)  Euler’s form (A) IR YR
(B)  Clairaut’s form (B) TRRE YoR
(C)  Lagrange’s form (C) @R FBR
(D)  None of these D) B A
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30.  The solution of p = tan(px —y)  30. p = tan(px — y) @1 & g
s
(A) y=cx+tanc
(A) y=cx+tanc
(B) y=cx—tanc
(B) y=cx—tanc

(C©) y=cx+tan~lc (C) y=cx+tan

D) y=cx—tan'c (D) y=cx—tan"'c

1c

31.  The general solution of the  3I. JqPe]  THBRT x+y-3-z=0 Cal
X

differential equation x + y% =0 AT o] < &
represents : (A) _‘Fﬁ 1 GRIR
(A) A family of circles ®) wawa o1 TRAR
(B) A family of parabolas © ?ﬁ'ﬁqﬁf S—

(C) A family of ellipse

D) JfooRaerl o1 uRaR
(D) A family of hyperbola (D)

32. The general solution of the 32. 3gHd FHIHI p:—5p+6=07

differential equation p? —5p + I B
6=0is: |
° (A) O-3x-c) (y-2x-
(A) O-3x-c¢) y—-2x—
- Cz) = 0
c2)=0

B) Bx+y—-c) Qy+x-
B) (Bx+y-—cy) @y+x-

) 0 CZ)—O

C) =

€©) G+3x—c) (y+2x- © O+3x-c) G+2x-
) =0 ) =0

D) O-x-c) (+x- O -x-e)  G+x-
) =0 C2) =

5485 MAT 104 Page - 12



33. The solution of the differential  33. 3@®d WHERU y = px + logp &
equation ¥ = px + logp is AL
(A) y=cx+loge (A) y=cx+logc
B) y=cx®+loge (B) y=cx*+logc
© y'=ex+tloge (C) y*=cx+logc
2 _ 21
(D) y"=cx"+_loge (D) y2=cx2+ilogc
34. If P, Q, are functions of x, then  34. Ife p g Qx ® BeH 8, 4 Jahd
solution of differential equation dy _ _
) _HWW2;+P}/—QEET'&'H?.
y .
—+Py=Q1s: '
@ . (A) y.elPdx = [Q.elPd*dx
(A) y.elPdx = [ el Pdxdx
+c
+C
(B) y = edexJ' Q‘edex
(B) y = edexf Q.‘edex
dx +c
dx + ¢
C P=[Q.elPd*dx 4+ ¢
(© yP = [Q.eJP¥dx + ¢ © y=Je
(D)  None of these (D) AP T
35. The orthogonal trajectories of  35. xy = c? & & BV WY a5 fa
xy = c* is given by : R -
(&) yl-y)=K (A yx-y)=K
(B) xz +y2 = Kz (‘B) x2 + y2 = K2
© x*-y*=K? (C) x?—y*=K?
D)  x(x+y)=K (D) x(x+y)=K
5485 MAT 104 Page - 13



mm;@qa’qﬁa\?qﬁﬂﬂiﬁl

36. The set of orthogonal trajectorics of ~ 306.
the family of  curves whose een frgar Adddd THEROT
‘g . . ar\ _ ‘
differential equation ¢ (r, 0, E) = b (r 9, :;) -0 © 98 JI9d
0 is found by the differential YR BT STl &
equation : ary
(A) ¢(r, H.T;;g) =0
dr
(A) d)(r,G,r—) =0
de 2 ig_) -0
w ® ¢(ro-r’5)=
B  ¢(r6-r2T)=0
© ¢(rory)=0
© ¢(rerd)=o0 |
(D) T W DI T
(D)  None of these .
37. The characteristic roots of the  37. g A = 3 2 sRERS
3 2 ! [—1 0] K
mamxA=[_1 OlS' ,1(_,{%:
(A) landS5s (A) 1 U9 5
(B) land-I (B) 1Td —1
(C) 1landO © 170
(D) 1land2 .
(D) 102
38.  Under what conditions the rank of  38. 2
2 4 3 fbd @l & s A=|2 1 2}
the matrix is 3, A = [2 1 2] 10 x
1 0 x e & DS 3 &
(A) x#1 A x=1
(B) x#*2 B) x#2
© x#3 (C) x#3
(D)  None of these (D) T A B &
5485 MAT 104 Page - 14



P IfA=[(5) (1) (z)]andlbe > Hﬁ’A=[g (1) (z)]ua'l,m
-4 0 -1 -4 0 -1
3x3 unit matrix. If M =[— A, T HE AR 8 IR M=1-A4,
then rank of I — A is : TWI—A B P 2
A 0 (A) 0
B) 1 (B) 1
© 2 © 2
@ 3 D) 3
40. A unit matrix of order n is of 40, TG B I WA IR n T @
rank : ¥ g
A 0 A 0
® 1 B) 1
€ n-1 © n-1
D) n D) n
41. 0100 41. 0100
IfA=l88(1)(1),thenp(A)is uﬁA:[gg})‘l’]mp(A)%:
0000 0000
(a) o (A) 0
B) 1 (B) 1
€ 2 € 2
D) 3 (D) 3
5485 MAT 104
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42
IfA
- [0
: 0
(A) o
: 0 enp (A
) |
(C 1 s 42
) .
(D 2 afe A [
) =O
43 N JqHA H'iofﬁ?' 0
| on (A |
Th e ) 3]’ |
€ gen of these (B 0 p (A) %
- eral ) :
ere s 1
nti 0
: - lution :
) uati 0 A 2
(A px—Yy - h (D
) . | )
}'2 - > | m
B) y? o . i
. =cx +c? :
44 (D) =cx+ : - :
E - o3 ) ¥ =0
e C — Jqdd
X differ x3 - (B) — sz +
— ACO ential (C yz | CZ
s(n ] | cx +
(A) a2 t+ o) . Wﬂmv[y | TR Cz
Z{ is giv ; (D) :
~—
(B) = en by ) ; CS
12_{ 0 : N =cx?+
d prng
(®) ¢2 tx= ; - c
ﬂ 0 (nt +
de? - a)
(D) : ( e 3 faw
. 0 :
t2 + _x :
| nz : (B) dt2 - X
_ e ;
i dt: +x
@ N
(D) -
d -
MAT 10 di; ’ O
4 x_
v =0

P
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45. 1+ 2i 45, N = 1 + 2i a
If N [_1 + 2i ]' then uﬁ [—1 + 2i ]
its conjugate matrix N is given T GY e N far
by : 0  1+2i
- : A g-20 o |
—1-2i 0 .
B 0 1- 2(]
B) 0 1-2 B _1-20 o
[—1 - 2i 0
0 2 o [[° 177
1-2i 1 — 2i
© 11— 2i 0 ] .
(D) None of these (D) 371"?7 i Eﬁﬁ e
46. De and order of the 46. 3
s yaod  whew [2(2) +4=
differential equation
3/2
3/2 &y ' B
2 :—i— +4= (Z;) arc (dxz) @1 HM T i w2
respectively : (A) PIfe 2, 91 3
(A)  Order 2, Degree 3 (B) @I 1, U 3
I,D 3
(B)  Order egree © A 3 a2
(C)  Order 3, Degree 2
D) @I 3, ° 1
(D)  Order 3, Degree | (D)
47. The rank of matrix  47. 1 2 3
I A=[3 1 2[d @k E:
1 2 3 2 3 1
A= [3 1 2]is:
2 31 (A) 1
B 2
(B) © 3
© 3 N
D .
(D) None of these (D) ™ PR T
5485 MAT 104 Page - 17



48. The solution of (e¥+1) 48. (¥ + 1)cosxdx + e sinxdy =0
cosxdx + e¥ sinxdy = 0 is : &I B |
(A)  cosx(e”+1)=c¢ (A) cosx(e?+1)=c
(B)  sinx(e” +1)c = e B) sinx(e? +1)c=¢
©  sinx(e’+1) =c ©) sinx(e?+1)=c¢
(D) tanx(e” +1)=¢ (D) tanx(e?+1)=c¢
49.  The system of equations 49. gHERI B TH
x+2y+3z=0 x+2y+3z=0
3x+4y+4z=0 3x+4y+4z=0
7x + 10y + 12z = 0 have - 7x+ 10y + 12z = 0 @A & :
(A)  No solution (A) PR & T
(B) Infinite solutions (B) I &
(C)  Trivial solutions () T®Ed
(D)  None of these \ (D) FTHH Eﬁﬁj:{ﬁ
50.  Who among the following is  50. T ¥ & @ Tode Wy T
associated with a technique of 79 D Ew 4 i 2
solving a system of linear
equations ? (&) W _
(A)  Sarrus (B) &d
(B) Cayley ©)  #w
(C)  Cramer
(D)  Hermite D) wwRe
EEEEN
5485 MAT 104
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