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MAT 203
B.A./B.Sc. IV!' SEMESTER EXAMINATION, 2023 g
MATHEMATICS .
(Differential Equations)
- Credit (3+0)
(CBCS Mode)

- Important Instruction :

The question paper is in two sections :
Section-A (Descriptive) will be of 15
marks and Section-B (Objective) will be
‘of 60 marks. Section-A will be deposited
at the end of the examination and answer
sheet (OMR) .of Section-B w111 be
deposited.
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1. Find the complete solution of = _ 3 =2 1 2y = xe3* 4 sin 2x.

ZZ—Bd—”+2y—xe3x+sm2xarﬂqufga§mﬁﬁm
2
2. Solve the following differential equation : x2 Ey —-X % - 3y = x%logx

ﬁwﬁ%ﬁmwﬁwﬁmaﬁﬁq xzdy xd——3y x%logx
3. Solve (x + 1)2 &y + (x + 1)— +y = 2Zsin{log(x + 1)}.

Bl DI (x+1)2—+(x+1) —+y= 25m{log(x+1)}
4. ‘Solvex——(Zx—l) +(x 1)y =0.

&l DINT : x——(2x—1) —+@E-Dy=0

5. By changing the independent variable, solve the following differential equation :

%y _1ay 2., _ 4

Tz J”ix+4xy—x

VA IR B gRaf e g PR stawe SR @) g SR
ﬂ_ld_y

oz +4xy—x

6.  Solve the following differential equation by the method of variation of parameters

+4-y 4 tan 2x

ﬁwﬁ@awwﬂmwﬁmw@aﬁﬁwﬁﬁﬁmﬁm

+ 4y = 4tan 2%
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Gus—g (qgfadpedra)
Section-B (Objective) -

| MAT 203 ,
B.A./B.Sc. IV SEMESTER EXAMINATION, 2023
MATHEMATICS
(Differential Equations)
Credit (3+0)
(CBCS Mode)
* RUBBER STAMP Paper ID
: (To be filled'in the
Date (faf)) : OMR Sheet)
AFPHIT (3T )
Roll No. (In Figures) :
FPHID CERDE
Roll No. (In Words) :
Time : 1 Hour Max. Marks : 60
g : 1 HUel | ARG 8 : 60
e : gReT 7 40 T R T F, T T B B | TS T 1.5 3 1 8
Important Instructions : 'qgﬁlluf frcer:

1. The candidate will write his/her Roll Number | 1, 3w1efi sy CBERIC Hdel 98] WA ) ford
only at the places provided for, i.e. on the cover @ e fory A W 2 oniig v g @
page and on the OMR answer sheet at the end R TS T A EORID] aﬁoﬁqoaﬁo TR H -

and nowhere elsg. T, L 1
2. Immediately on receipt of the question booklet, [ 2. ¥y YRaan fiem & ageft B S e

the candidate should check up the booklet and '\iﬁfﬁﬂﬁ PR o TIRT 5 39 gﬁﬂ?ﬂ 3 T\' S
ensure that it contains all the pages and that no ¥ ok 3w wer @ A 2 AR TR
question is missing. If the candidate finds any - a R @ 10 e 3 wia“”g,
discrepancy in the question booklet, he/she

should report the invigilator within 10 minutes o& gRgTe 1 A B Ay AR foA gfe
of the issue of this booklet and a fresh question il iﬂﬁ R E[ﬁﬂ?ﬂ T & ol =feu |

“booklet without any discrepancy be obtained.
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ay L.

I The solution of SZ— 6%,
gy =01is:
(A)  y=(C + Cx)e*
(B) y=(C, +Cx)e?
©) y=(C+Cx)e™
(D)  y=(C;+ Cyx)e 2~
2. The particular integral of %—

Y =COSX1is:

(A) % sinx
(B) cosx
(C) —;:- COS X
(D) —sinx

3. The complementary function of 3.
the differential equation
ng—x%— 3y = x%logx is:

(A) Cjcosx+ C,sinx
(B) Cx*+C,x1 '
(C) C,e?+C, e %

(D)  None of these

4.  The complementary function of 4.

(D? + a?)y = secax is :
(A) Cjcosax+ (;sinax
(B) (;secax+ Cytanax

(C) Ccotax+ Cytanax
(D)  None of these

2.

Zay - P
“—’z—ez—;’+9yzoaﬂga€f:

dx
(A) ¥y =(C+ Cypx)e*
(B)  y=(C, + Cyx)e?**
(C) y=(C,+Cx)e™**
(D)  y=(C;+ Cpx)e

74 .
L = cosx @ fd99 GHEAT

dx?

e

(A) -;- sin x

(B) cosx
(©) —2 cosx
2
(D) —sinx
sare  wER (L
dx? dx

3y = x%logx & & Had @
(A) Cycosx+ C,sinx

B) Cx*+C,x?

(C) Cie?+C,e™%

D) T P T

(D* + a?)y = secax @ [ boH
-3

(A) Cjcosax+ C,sinax

(B) Cisecax+ C,tanax

(C)  Ccotax + C,tanax

(D) T Y P13 Tl

MAT 203

3532

Page-3

(% scanned with OKEN Scanner



L R BRI € ¢

5. L-Qisequalto: p-a
A e o (a emfQdx
A) e x .
i B) e=foedx
B) &% [ Qe dx Jax
_ ©c e* Joevax
(C) e% [Qeé*dx & o
(D)  None of these (D) T ¥ ] ;
: d’y L4y
6.  The order of the differential 6. gEHe WA 2X° 5~ 35T
equation ZxZZTZ— %+y=0 yzoqﬁaﬁﬁt%\‘:
is . (A) 2
g; (1) < 1
(D)  Refe T
(D)  Not defined
7. For the differential equation 7.  3/9%el TG B fert F(D)y = e%*
F(D)y = e** if F(a) =0, then IR Fla) =0, 7@ P.I_z}_%eax
P.I.=$e“"isg1’venby: & TR R SRAT :
. e ; G
(4) F@ © G
1 ax )
B e B e
1 |
© o € e F(D1+a) B
(D)  None of these D) WAL TS
8. : ; ion £22_ 8 4 &y _,ay N
The differential equation oo 3qhel AR e d—x+ 5y =0
23—5+5y= 0 has the solution : P T B :
(A) Cpe*+C,e% (A)  Cre*+C,e
(B) C,&*+C,e%* B) ¢ e*+c, a2
(C) €, & sin(2x + C,) (©) € e sin(2x + C,)
(D) €y e*cos(2x + Cy) D) ¢ e* cos(2x + C,)
MAT 203
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0, For the differential equation 0. 3Th TR a’y T p.d_y +Qy=P
dx? dx

d*y dy _
d—x-2-+P-J;+Qy—P, then e* mexmﬁmwmm
will be a part of solution if : e -

&) 1-P+0=0 (&) 1-P+Q=0

(B) 1+P+Q=0 B) 1+P+Q=0

©  PrQx=0 (C). P+Qx=0

G- G=gL=0 D) P-Qx=0

10.  Which of the following is known  10. frfoRaa & & @ - A w0 D

as normal form ? R ST T 37
-4
A) S+Ilv=s W aw=s
d?v  dv _ 22 - _
B) mtmptlv=s B) Zttv=S
d?v dv _ i%p v _
< a;-l-]dx-—s (C) :1;.}.1“_
(D)  None of these (D) T P &
2 d - i ﬂz_y_ _ dy 4x2 —1)y =
1. For 3—3—4x5§+(4x2—1)y— 2 4T+ (4x7 = 1)y
‘—33"2 sin2x normal form 1S —3esin2x @ I I &Y
2 .
@v 1= S, then value of [ i j_x‘;’+1v=s%,aa1aﬂmﬁ%.
dx?
A) —1 A) -1
B) 1 ®) 1
© 0 © o
@ 2 B e
e MAT 203 Page-5
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d?y
‘ _ o omed T o+
12.  The value y =x™ is a part of 12 w7 y=x ‘ g
complementary function  of p ay + Qy = R @l PG ef ¢ afe
dx
2 _
equation 2 + P2 + gy = Rif: (A) m(m+1)+Pmx+Qx" =
(A) m(m + 1) + Pmx + 0
Qx* =0 @) m(m?+1)+Pmx+
B) m@m?+ 1)+ Pmx + 0x%=0
Qx% =0 (C) m?(m—1)+Pmx+
©) 2(m—1)+me+ 0x2 =0
Qx* =0 D) m(m— 1)+ Pmx+Qx* =
D) m(m-1) + Pmx + r .
Qx*=0 |
13. The solution ofﬂ=x+sinx 13. ilz——x+smx?ﬂ8?4'§
dx2 dx?
is
. A y=Z+0+¢
(A) y=7+0+G 3
23 (B) y=£——sinx+Clx+Cz
(B) y=T=sinx+Cx+ 6
3
C, © y=%+cosx+Clx
(C) y=%3+cosx +'C1X D) y=x*+C + Cox
(D) y= X'3 + Cl + sz
14. The part of complementary 14, H9Fe G (1— x) y 3
function of the solution of " ax
2y —y=01- x)zfﬁsafmgg?ﬁw
differential equation (1 —x) —= _
) dx? 'E:’ :
+J§Q—y=(1—x)2is: (A). y =43
A y= (B) y=e*
® r= © y=x
© y=x oy
D) y=x*
3532 MAT203
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15. Using a set of multiplier as x,y,z ~ 15. x,y,z @ & & ¥ & w4 §

the solution of differential equation ST Fg gﬁ Jqhd GHIHROT
dx — dy — dz g s dx
3z—4y  4x-2z  2y-3x =2 Z_prEd b

o § , ) 3z-4y  4x-27  2y-3%
x*+y*+z°=C
: 13’1 (A) +y*+22=C
B) =4+=+==C
Ty 'z (B) +i4+i=c
x y z

@ x+y+z=C
) Y C) x+y+z=C

(D) x2+y2+22=C (D) x2+y2+22=C
16. The solution of the differential  16. ageg RGO ——=-2L =
" dy _ dz ‘ LG CEANE Gy
quation = = d
z2-2yz-y? y+z y-z i 9l 8ol % :

y—z

is :
(A) x2+y?+z2=C

(A) x%*+y?+z2=C 2 2

Y 1 Z =
B) =x+T+t3 C
C x+y+z=C
(D) x+y*+z°=C

2z
(B) x+2+2—C
O =x+y+z=C

D) x+y*+z:=C
17. The general solution of 17. (D*—m?)y =0l WA & g

(D? —m?)y = 0is: (A) (Cy+ Cx)e™
A) (€ +Cx)e™ | (B) Cie™ + Cx
B) Ce™+Cx (C) Cre™ +GE™
©) Cre™ + CE™ D) T Y I T

(D)  None of these
differential  equation  18.  3fadel W@ (D2 — 4D +4)y =0

18. The .
(D2—4D+4)}’=O has roots = $Tﬂ‘_’ﬁ§3
which are : . A) RS AR WK
~ (A)  Real and equal | (B) o ale B
(B) Real and different © W
©) Complex P zp‘rg,‘ o

(D) None of these

MAT 203 Page - 7
3532 | . .
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. o of 19
19. The particular integral .2 dda®
(D* - 7D + 6)y = e** is ae™
Then a is : (A) :
1
@) 1 (B) 3
1 1
®) © 3
C e 1
@) .
forg guHeH @
20.  The particular integral of —) 20. F(D) esl-g ,
e**V, where V is a function of %, WK 8, el V x B B E
is equal to : 1 Lax
1 @A) eV
(A) P eV 1
(@ — gax
1a (B) F(D) eV
B) —=e%vy :
2 ©
ax 1
(C) e F(D—a) (D) eax 1
i : F(D+a)
(D) eax =
(D+a)
2L =ty =0 and Z-4x=0 2l qfy & =4y = oaﬁ'\r__4x—0
then x is equal to : T4 x TWR 2
(A)  —Asin4t + B cos 4t (A) ~Asin4t + B cos 4¢
(B) Asin4t + B cos4t (B) Asin4t+p Gos At
C Asin4t — B cos 4t :
© e (©)  Asindt — p¢oq 4t
(D)  None of these :
D) T B
3532
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22.  The solution of the equation  22. % e ﬁyl = i‘zi B ga% :
a5 o, BBy
x y oz (A) x—yzCl,y—z§Cz
A) x—y=C,y—z=0( B) xy=0C,yz=0,

B) xy=0, yz=0(, C) x=Cy, y=Cyz
© x=Cy, y=0Cypz (D) T 9 B T
(D)  None of these :

23.  The necessary and sufficient 23. &N Pdx+Qdy+Rdz=0 B
condition for integrability of the AT BN @) AaeEd AR I
equation Pdx+Qdy+Rdz=0 o 2
is: ap

@ pE-Fre(i-3)
@ PE-3)olE-1 o
R{ap a} R{a_i}zo
—-Zl-0
- ® pegtre{f+i
B) P{2+3%+o{Z+Z)+ :
z y ox 0z R {6_}’_+_€J_Q} =0
y X
(g0
:Z ap aR  9Q & R{%—%}+P{g—i—%}
© rR{E-Ht+riE-5) (-
. dy 0x
0P OR
o5 2t (D) WY 3R T
(D)  None of these |
724. The solution of the equation 24. 2xzdx+zdy—dz=0 &I gd g
2xzdx+zdy—dz=0is: (A) x2+y*-logz=C
(A) x%+y?-—logz=C B) =x*-—y*+logz=C
(B) x*—y*+logz=C C) x*4+y*+logz=C
©) x3+y*+logz=C D) x2+y-—logz=C
(D) x*+y-—logz=C
3532 MAT 203 Page-9
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25. _ The solution of the equation 2yZ 25.
o dx + zx dy —xy(i +2)dz=0
is: |
(A)  x%y =czez
B) xy=cz2%?
© x=cyzex
(D) ‘ None of fhese
26.

26.  In the equatlon =24 P ay 2+ Qy=
e y ) P 0
+ "R, if we obtain 1 +E+Z= 0

then complimentary function is

(A) e*
(B) e*
(©) e
(D) &2

27. Which of the following equations  27.

is linear ?

a3y dy
A —+xi=—y=
( ) dx3 dx y=0

(B) fo+x ——siny =0
2
(C) u"'.X'Zycc:—y—yzO

D) 2Ly (ﬂ

\
3532 T '

—xy(1+ Z)dz =10

2yz dx + ZX dy

FEA D!

) xty=cze’
' 252

(B) xy=cz¢
© x=cyze’

(D) — g7 ¥ PIE Tel

?y  pY =R 7 3
T 2+ P>+ Qy = R

B 1+ +——0mﬁaﬂ'€r€?ﬁ

RS Hord %‘
(A) e*
(B) &*
© e*
D) e*
Ffafea & o9 w1 Wi m
-
(A) %+x2 Yy = 0
a’y | ody

B) dx2+x ~—smy_ 0

iy
© Ziay@_ o

A R g e T

~ Page - 10
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*% In the normal fom‘%*"":S 28 :yz+P“y+Qy R & T w9
i d)“’ ~+Qy=R, I is
al to :
R ; (A) Q+§§x‘-’+”;
(A) Q + 1ap + P~ .
o ® o-i%-Z
1dp _P?
® -3 (C) P+0Q+R
.. PHEFR ) TP
(D) None of these
29. The total derivative of xdy+ 29. xdy+ydx Bl WU I < -
ydxis: &) d (%)
A)  d(Z i}
( | (x) ® d (_y_)
® () ©) dx+y)
(©) dx+y) D) d(xy)
© dey)
30. The total derivative of xdy—  30. gu@er ToNd x2+ - @ Gl x dy —
ydx with integrating factor ) dx W{\“T o % :
1 .. |
e @ d(an)
1Y :
@ (tan ‘1;) | B) d (tan—li-)
® d (ta“—l';') (C)  d[loglx?*+y*)]
© dllogx®+y)l D) TP T
(D) None of these
MAT 203 Page - 11
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d?y — +
DR 5+ P ,
. . dZy 31- Gl—q W dx §
31. If the differential equation o I RcAl Ry o & k
' Qy =R
'P%+Qy=R solved by the . Foq @ (P
method when an integral part of e FA g, d9 oY
complementary ~ function 1S AT o
known, then reduced equation gAY B
with be : a2y | [2du dv _ R
@ [24u 4 p
p Doy gl @ LeRrrln=a
(ﬂ dx2 udx ax u d2v 2du_P]EZ=B—
B) & I _p|2=t B) &= L_L_dx dx
( ) dx? L [udx dx  u 22 2 du P] dv _ R
2 av.|la= + T
© Z-frelz-t 0 EolErlEs.
" (D) - None of these D) ™ ¥ Bl ;"EQ’ X

32. The removal of first derivative 32. TUYH Jddhelvl CRILE! fafer Eﬁf AT

method is known as : : T R
(A)  Change of independent
variable method

(B) Change of dependent (B) TG W gRad fafy
: variable method () qﬁ—.\qﬁﬁgﬁ:{ fafer
(C)  Wronskion method
D) Wl fdmwo
(D)  Variation of Parameter (D) TR
method
33. If the solution of differential 33, IR = wwey R IRIT AR &
2
equationj%%—P:—Z-f-Qy:Ris 9O Ry 80 J9hd  gHiewe
= i d?y dy ' |
Y=uv by using change of =t PE+ Q=R 9T T y =
dependent variable method, then :
uv §, 9 :
(A) u=¢glrdx
(A) u=glrPax
B) u= el Pdx
1 B) u=elPax
(C) u=egzfPax A
i © wu=egzlPax

D - —dex
- u=e (D) w=eifrar

3532 —_— ‘
| MAT 203 oeaTy
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ok Y1 and Y2 are two 34, uﬁylaﬁ?yzxiﬁ?ﬁmw
differentiable function of x on }’1 yz\ PR &
[_a) b] then yl yz :
yl 1s called : ) {3
(A) Dj
1stance (B) 9
(B) Deter_[ninant (C) W
(©)  Multiplier 5
D Srathal=
(D)  Wronskion (D) .
35.  Solving the differential equation  35. WA fdERU Yy ¥ eEdd TSROl
a2
dx::_ d—y+9}’—-—bymethod dz 6dy+9y———ﬁaac‘p‘@r
X
of var;atlon of parameter, the R Head B AT SR
assumed solution is given by : (A) (A +Bx®)e3* -
(A) (A+ Bx?)e® (B) (A+ B
(D) (4 + Bx)e3* ' |
36. Solving the differential equation  36. g H‘fﬂW LY | 4y = tan2x
£ + 4y = tan 2x, by method of ﬁwﬁ'ﬂwﬁﬁ"\ﬁwmm
dx
variation of parameters, the value Aafdal= W 9 § ¢
of Wronskion W is : (A) 1
»n 1 (B) 2
(B) 2 Cc 3
cy:. 3 (D) 4
® 4 : P
D MAT 203 Page-13
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37. Eliminating y between the 37 UG RO 3; +m?y =0,

simultancous  equations dz—: + dy a0 y @ Rrenfua
d? _ _ wl Hrepu] Ol ?ﬁ_\ﬁ

m?y =0, F—mzx-o we TR W A dradiel HHIDY
obtain the differential equation : g
A) D*4+mP)x=0 (A) (D*+m»)x=0
B) M*+mYHx=0 B) D*+mHx=0
C) @D*+mdx=0 (C) (D3 +m3)x=0
(D)  None of these (D) T W PIg ol

38. The particular  integral of  38. dxz &Y 4y =x2 frery FATRe ©
dx2 =24 y=x%is: (A)  x?
A) x? (B) x2+2
(B) x%*+2 (C) x*-2
© x2-2 (D) T P el
(D)  None of these

39. The solution of the differential 39, IR T y(0) = 1, y (%) =2
equation %:C—JZ' +y =0 satisfying Gl i B RCEET O]
th<31r inltlal | conditions y(0) = 1, Z_:% Yy =0FTEA
y(—2-)=21s: (A) y=2cosx+sinx
(A)  y=2cosx+sinx (B) y=cosx+ 2sinx
(B) y=cosx+2sinx (C) y=cosx+sinx
(©)  y=cosx+sinx (D) y=2cosx+ 2sinx
(D) y=2cosx+2sinx

40. - 13 -sec3xisequalto: 40. Bf—aisec BXRERE:
(A)  e*[(1+itan3x)dx (A) e[ (1+itan3x) dx
(B)  e**[(1—1i tan3x) dx (B)  e**[(1-1i tan3x) dx
(C)  &**[ tan3x dx ©) &% [ tan3x dy
(D) None of these (D) WY qﬂ—ﬁﬁ ERi

A % ok ok ok
3532 MAT 203
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