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B.Sc. (I-Year)NEP
Main Examination, 2026
Mathematics
Paper: Major-I11

Differential Equations and Geometry

Time Allowed : Three hours
Maximum Marks : 70

Fe : Yt d= @uel & goa & IR STl b B YT
@ugl & gaer faar mar &)

Note : Attempt all the three sections as directed. Distribution
of marks is given against each section.

&Us- 3
Section-‘A’

( aRIFS wE )
(Objective Type Questions)
[5x1=5]|

Fe : [EkiRed w4 geHl & FR QW Fedd 5o 1 3id @ &

Note: Attempt all the following questions. Each question
carries 1 mark.

P P R A A
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(. T8 FR F TG DIfAT-

Choose the correct answer-

(i) @B TN0 Mdx + Ndy =0 TUra &, aife:

oM _oN
bl v
M _oN
S oy

, O’M _&'N
(C) axZ ay2

(D) DM =DN

The differential equation Mdx + Ndy = 0 isexact if:

oM N
® 3w

oM 0N
® o

’M _O'N
(C) ax2 T a}/Z

(D) DM = DN
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]

A
»

f y
11 —t Y = .,
(1) PR 0 &1 D &A &

(A) y=cosx

(B) y=sinx

(C) y=C,cosx+C,sinx
v

(D) T QA PIg Tl

2
The general solution of is: B y=0

T
(A) Yy=C0SXx
(B) y=sinx
©). y=C.cosx+C,sinx

(D)  None of these

(i) FHIBROT ax? + 2hxy + by’ +2gx+2fy+c =0

o Qg @) gEie & ala:
(A) h<ab
(B) h>ab
JE) W >ab
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D) kW <ab

The equation

ax’ +2hxy +by* +2gx + 2 f + ¢ = O represent

an ellipse it:
(A h<ab
(B)  h>ab s
©  r>ab ‘
D) A <ab

(iv) JATdBR AfTRTeTd B Iapgar &

P
(B 2
e 3
@ S

The ecentricity of a rectangular hyperbolaiis;

(A) 1
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(B) 2
(Cr 3
)

(v) TfE S (xy2) = 0 TP oigp b1 Taor & Forapt o
Bﬁ%@%ﬁhl m,nmﬁﬁiﬂmﬁﬁgﬂ
IO &, ar:

(A) - f(l.mn)>0

(B)  f(l,mn)<0

© f(.mn)=0

gl
D)  fU*,m*,n*)=0

If f(x,3,z) = 0 is equation of the cone whose vertex is
originand /, m, n are direction ratios of any generator

of it, then:
A  fd,mn)>0
B) f(,mmn)<0

C-13 (788/1200) UNI110166 [P.T.O.]




[6]
) S(l.mn)=0

() !/'(ls.mg‘n"") = ()
QqUg- g’
Section-‘B’
(719 It wes)
(Short Answer Type Questions)

5 x 5= 25|

Ae g arg qeN & IR o) g zETE @ v ey
&1 A &1 gE 59 5 3B @7 # e Ay

250 &=/

Note : Answer all five questions. It is compulsory to attemp!
one question from each unit. Each question is of §

marks. Word limit is 250 words.

o - |

Unit - 1
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). & BT (1+ ") dx = (tan”'y = x)dy

Solve (1413 dx = (tan”™'y = x)dy
e

. OR

e

o B T AR

(1+4xy+2y*)dx+(1+4xy + 2x*)dy =0

2 N F

Solve the equation.

(l+4xy+2y2')dx+(l+4xy+2xz)dy=0

o - 11
Unit - 11
d'y _dy :
3. & e —-—“—§-+8-—“——+9J«’ = 40sinSx
dx dx
Solve f_i___-_f, + 8—@—- +9y =40sin5x,
dx” dx

Jan
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OR
e faeror el @ & S
d* y
—=+a’ YV =secax
dx?

Solve by method of variation of parameter

d? v P

“""""" a Y =SeCcax

dx?
o8 - 111
Unit - I1I

2

d’y dy
4. gﬁﬁﬁﬁ@ XW-‘(ZX—I)Z&-%—(X—I)}J:O

Solve kfl;-*(ZA -~ 1)—-—+(x—l)v 0
dx?

Jyar

OR

YT TR0 B B HiTe

dx

e X+ y =0

= AR | :
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g£m2x+5y:0
dt

Solve the simultaneous equations.

—qf-—~ﬁ+ ={)
oo v

d)
A5, PP Sy=0

dt
ol - IV
Unit - 1V

5. U g9 NTASBR Jfawkaed xy = 1 @ fagail (xr yr). r

— /234 Rpeae dafEREx, x,x,x,=y,7,
,}"‘;},4 o ]

A circle cuts the rectangular hyperbolaxy = / inthe points

Y v 7 F I " = > 3
(xr. yr), r =1, 2, 3, 4, then prove thatx, x,x,x, =¥, ¥, ¥,

¥, =1

OR
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qerfge for wrapxor si=l+ecosh o

%=—1+ecm0%ﬁ¥masrwﬁﬁ%amél
Show that the equations N =1+ecos@ ang

Y =~1+ecos@ represent the same conic.
FOK - V
Unit - V

6. 3P B FHIBROT ST BH3Te et 9 (0.0.3) 2 sk
STUR 9 x° + p? =4,z = (&I

Find the equation of the cone whose vertex is (0,0,3) and
baseis the circle x* + y? =4, 7 =
AYdr
OR

3 qHDIVT FAIBR P B FHIBROT 3T ST g
o oot foig &, 318 z-3re7 3ikk 3ref-3eafer T o B

Find the equation of the right-circular cone whose vertex is

the origin, axis is z-axis and the semi-vertical angle is ¢ .
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GUg- '
Section-‘C’
( & 3l W )
( Long Answer Type Questions )
[4% 10 = 40]
Fe : Frefaad 7 get 3 @ s 4 g} @7 3R 500 @l
i A1 i 7T 10 3 &1 &

Note: Answer any 4 out of 7 questions in 500 words. Each

question carries 10 Marks.

. g THIERTT & YRR gyl W el i

Discuss historical background of differential equations.

~8. Mﬁﬂgﬁsﬂaﬁrmsﬁ?mﬁwésmfi
3= dNE @1 auid difotel .

Write biography of Aryabhata & their contribution in the

field of differential & equation.

9. &1 BT (px—y)(py+X)=h'p

Solve: (px—y)(py +x)=h'p
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10. 86T Hifsm| (D?' —~2D+5)y:e2x.sinx

Solve (D"" ~2D+ S)y =e’x.sinx

- )
11. & Difswe: j+%+2x+y:0,

Solve- -—+9-L'—:~+2x+y:0,

dy
~—~FIX+Ip=0
dt A

12. &5 ¥ibd # g Pifore 5 & dwag dg et &
4! BT AT 3R Bl 2
In comic prove that sum of the reciprocals of two
perpendicular focal is constant.

13. 39 WG T WHIGBRUT 71T BITC forrat o (5, 4, 3) &
3R MR 3x% +2)7 =6, y+24=0 I
Fine the equation of the cone whoe vertex (3, 4, 3) and

base curve 3x* +2)* =6, y+2z=0.

# kK E Rk



