UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
ASSIGNMENT QUESTION PAPER

Session: 2025-26 Max. Marks: 30
Program Name: Bachelor of Science
Course Code: UGMM- 101(N) Course Name: Differential Calculus
SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200 -300 words) Marks
1 Prove that if R is an equivalence relation then R™ is also an equivalence 2
relation.
forg AR % 7t R waqed ga9 2 @7 R™ audes qay «ff 2)
2 If f(X)=2x-4 and g(x)=x*—x+5 find (f-g)(x). 2
afz f(X)=2x-4 sivg(x)=x*—x+5 @t (f-g)(X)
3 ) 2 2
To show that lim =1
x> 4 X
2
S fREEF M lim =1
xoo 14 X
4 Write short notes on discontinuity. 2
FHAAAT 9T HIH Areq ord|
5 0, when x=0 2
Show f(X) = o1 is continuous but not differentiable.
xsin—, when x#0
X
0, when x=0
fFafivm f)=9 .1
xsin—, when x#0
X
fAiaw g ot T 981 2
6 2
Find the nth differential coefficient of tan™ (5]
a
tan™ (5] FT AT faraae Torie 1T Hierw,
a
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
7 Define functions with examples 6
FTAT I AT A2 TEATIOIT FL
8 Describe continuity of functions with examples 6
FTAT 67 TALTLaT T IITELOT A2 T Hiv
9 6

Show that the function f :R—R defined by f(x)=|x| is not
derivable at X =0 but is derivable every other point of its domain.
faam % f iR Ruafvarfua f(x) =|x| & oo 721 2, afes 28
TTHA % g¥ gAY fag 7 X=0 I+ &l




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
ASSIGNMENT QUESTION PAPER

Session: 2025-26 Max. Marks: 30

Program Name: Bachelor of Science

Course Code: UGMM-102 (N) ‘ Course Name: Analytical Geometry

SECTION -A

2*6=12 marks

Short answer type question (approx. 200 -300 words)

Marks

X* =y =2x+2y+A=0,

If the equation

then find the value of’1 .
Tt AR

X*—y?=2X+2y+A=0,
e A 9i% &1 afafafae F2ar g ar A o1 v s

represents a degenerate conic

Find the coordinates of the centre of the conic
14X° =4 xy+11y* —44x-58y+71=0
91 % g * (Haerie® AT HIoT

14X° -4 xy+11y* —44x-58y+71=0

Define the equation of a plane in intercept form.

et Twaer & geieRer #y eqiET ®Y § g w7

Find the equation of the sphere with centre at (1,2,3) and radius 5.
% 1),2, (33T F3ra1 aTer et 7 FHHLT 1T Fforw| 5

Find the equation to the right circular cylinder of radius 2 and having as axis the
line

X-=1 y-2 z-3
2 1 2
Brear liY ote7 o &9 | @1 ATl A8 AT AT FHT 2RI AT A0
X=1 y-2 z-3
2 1 2

Prove that the equation
4xP—yP4+27°-3yz+2xy+12x-11y +67+4 =0
represents a conic. Find the coordinates of its vertex
39 THftwor 7 g

4x*—y24+27°-3yz+2xy+12x-11y +67+4 =0
T S T AT e FedT gedeh oY % e q1a e .

SECTION -B

6*3=18 marks

Long answer type question (approx. 500 -800 words)

Marks

For what value of A does the equation

12x* =10 Xy+2y* +11x -5y +4=0

6




represents a pair of straight lines. Find their equation.

i o A e 3 o 2
12x*-10xy+2y* +11x -5y +4=0

HTefT Y@Tell sl U SITET & ATA T ered HdT gl ST THIw0 @i,

Describe the equation of the tangent at the point whose vectorial angleis &.

39 {5 9% TI9TET F FHIHTT T qUIT F¢ (ST qi29r 07 & Z)

Define the general equation of the straight line in symmetrical form.

et YT F arre g T qHtAd = § i w7




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
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Session: 2025-26 Max. Marks: 30
Program Name: Bachelor of Science
Course Code: UGMM- 103 (N) | Course Name: Integral Calculus
SECTION -A 2*6=12 marks

Q. No. Short answer type question (approx. 200 -300 words) Marks
1 Evaluate 2

I x log xdx

AT FHLAT

I x log x dx
2 zl2 2

: : in°d
Define the reduction formula of sin~ax
0
7l2
5
oft ot A i I sin” dx
0

3 1 2

Solve 5 dx

X ( X7+ 1)
Joran®
AT

& X ( X° + 1)
4 Find the equation of the tangent and normal lines to the curve given by the 2

equation X*+ y°=25 at (-3,4).

(-3,4) T aHETT X° 4 Y2 =25 FwT U aw g i eveiET $i qraver

TETAT T THHRIOT AT FY
5 Define node and cusp with figure 2

I A Feq &l = gigg garfug w3
6 2

Find the area bounded by the curve ' =@ (1+ Cos 0)

7% & BT ferer st Ao 1 =a(1+0059)

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
7 Evaluate _[eax sinbxdx and jeax cos bx dx 6

AT Y jeax sinbx dx SﬁTIeaX cosbx dx
8 6

Describe reduction formulae of Isin” dx and Icos“ dx
FHT 6 AT AT A9 A
jsin” dx SﬁTIcos” dx




3_ 2 _
Evaluate .[6): 2113)( +25X24dx
X' =2X°+ X =2X

. 6x°—11x*+5x—4
‘ Jlx“—2x3+x2—2xdx




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
ASSIGNMENT QUESTION PAPER

Session: 2025-26 Max. Marks: 30
Program Name: B.Sc.(Mathematics)
Course Code:UGMM-104(N) ‘ Course Name: Differential Equation
SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200 -300 words) Marks
1. Verify that the function y = e~3* is a solution of differential equation 2
d?y | dy _
2t~y =0 2
I B b Bei y = e 3% Sfachel FHIBRU 2 + 2L — 6y = 0 B
TS JHYA R |
2. Find the solution of the differential equation 2
d_y _ x=3y-7
dx _ x—4
sfaard e 2 = 2 75 91 o |
Find the general
3. Find the general and singular solution of the differential equation p = 2
sin (y — xp)
3AH A FHIBRT p=sin (y-xp) P AT 3R THaa- JHTY T 8 J1d DI |
4, State the Kirchhoff’s law of electrical Circuits. 2
faqgd uRuy & IR ¥ foxdis &1 g9 a1y |
5. Define Orthogonal Trajectories with an example. 2
TP ISTER0T & 1Y T Solaedivt &t aRUTT o3 |
6. Define the degree and order with an example. 2
IeTERT Afed °Id 3R Hife ot aRuIRT B3|
SECTION -B 6*3=18 marks
Q. No Long answer type question (approx. 500 -800 words) Marks
7. Find the general solution of 6
ﬂ d_y — _ 5XxX\2
dx2+dx+y—(1 e")
el JHIBRUT
APy LAy ] ox)2 '
Sty =(1- ") T AN |
8. 2d’y __dy — .3 6
SOI;/zex dxdz x—+y=x
2d%y _ 4y — .3 ;
x° == xdx+y—x Saﬁl
9. Solve the differential equation 6
2%y _ 5. dy — 22
Xt —3x-+4y =2x

2 a
A T 12 22 — 3x L + 4y = 222 FIEADN |
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ASSIGNMENT QUESTION PAPER

Session: 2025-26 Max. Marks: 30

Program Name: Bachelor of Science

Course Code: UGMM- 105 (N)

‘ Course Name: Mechanics-1 (Statics and Dynamics)

SECTION -A

2*6=12 marks

Q. No.

Short answer type question (approx. 200 -300 words)

Marks

1

Define common catenary

M PR B! aRHIRNT B

2

To find the differential equation of central orbit in pedal form

USd TU H HIT BT BT 3ghd JHIBUT J1d BT

Show that in a Simple Harmonic Motion of amplitude a and period
T, the velocity v at a distance x from the centre is given by the
relation

viT?2= 47:(a2—x2)
feramt {5 3y a 3R 3@fd T 1 U TR gMHife 1 |, g 9

gﬂxwaﬂvﬁa%rm%mw%
ViT? = 4ﬂ(a2—x2)

If v, and v, are the linear velocities of a planet when it is respectively
nearest and forthest from the sun, prove that

(1-e)v,=(1+e)v,

g 3R forelt 718 & X% o1 § 19 98 hu: P § FHdvead ok
Yo R Bl 8, 1 38 R &

(1-e)v,=(1+e)v,

Write Kepler’s law of motion

PR DI T BT ¥ T

Derive the radial and transverse components of velocity .

9T & ST 3R HTIR G| bl HId BN |

SECTION -B

6*3=18 marks

Long answer type question (approx. 500 -800 words)

Marks Category

In a common catenary derive the following results
(i) y=csecy (ii)y y*=c’+s?

(iii) =ccosh(§]
Teh T bt A P ufomy e §1d 8
(i) y=csecy (ii)y y*=c’+s?

(iii) y=ccosh(5]
C

6




A heavy uniform rod of length 2 «, rests with its ends in contact with

two smooth inclined planes of inclination & and g ( f > ) to the

horizon. If @ be the inclination of the rod to the horizon, prove by the

principle of virtual work, that

tan @ = %(cota—cotﬂ).

2¢ SIS B b HRI IHH B3, f&ifds & Fo1d o 3R g (8
> o) & &l FIb1 gob1a arel FHAY P WU H U BRI &
Ty et g€ 81 fe 5 &1 govra faifast it iR &Y, < st
1 & Rl ¥ R i

tan@ = %(cota—cotﬂ).

A particle is projected with velocity V along a
smooth horizontal plane in a resisting medium
whose resistance per unit mass is K

(velocity). Show that the velocity v after a
time t and the distance travelled s in that time
are given by

v=V e ™ and s=%(1—e"“)

U BT &) Teb UfaRIeh d1ed § ey Qo aa
TR 97 o 1Y Y& foban STt & forgept uifel
318 o UfaRIY (@) | femm i /a1 &
T AR I A B TE A AT

v=Ve™ 3R s=%(1— e"“)




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
ASSIGNMENT QUESTION PAPER

Session: 2025-26

Max. Marks: 30

Program Name: Bachelor of Science

Course Code: UGMM- 106 (N)

‘ Course Name: Mechanics-11 (Dynamics and Hydrodynamics )

SECTION -A

2*6=12 marks

Q. No.

Short answer type question (approx. 200 -300 words)

Marks

1

Define moment of inertia

TS YUl DI TRYTNT B

2

What do you mean by equation of continuity in a closed surface?

fpdl d¢ gag ¥ PRIRaT & JHiHRT ¥ 3 T JHSI 872

Compute the moment of inertia of a solid rod of mass M and length L
for rotation about the center of the rod with the axis of rotation normal
to the rod.

S M 3R dE8 L3 Th 39 B & quiF 3y & 1Y
:g%%qé?m&'aﬁ?qqﬁé?mm&mﬁm
|

Define Bernoulli’s equation.

SHfcl & THIPRU I gRHINE B

Two particles of masses M and m m separated by a distance r are
rotating about their center of mass with constant angular velocity @ .
Obtain an expression for the angular momentum of the system about
the axis of rotation.

M T m SHAM & & U Th GO I rgl aHdR 30
gqH g & IR 3R RR ST 3e ¥ 77 | 81 g
g%w&a:ﬁwm%%ﬁén%%uwmw

I

Describe stream motion.

YRT Tfd BT qUH BN,

SECTION -B

6*3=18 marks

Long answer type question (approx. 500 -800 words)

Marks

Derive Euler equation of motion

Tfd ST gaR GHISR0T YT B

6

If an object strikes the ground at 37m/swhat height was it

dropped from?

e BIg axg 37 HIexAdb s &1 T J o J eohrre! 8 af S
Tl Srars o IR T e

6

For a two-dimensional irrotational flow, the velocity potential is
defined as

¢=Ioge(x2+ yz)
What will be the stream function, ¥ for this flow

fg-Smardt 3l yaTe o forg, 37 &Ml &I 59 UHR gy fasan




T8 )
- 2+y2




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY
SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021

ASSIGNMENT QUESTION PAPER

Session: 2025-26 Max. Marks: 30
Program Name: Bachelor of Science
Course Code: UGMM- 107(N) ‘ Course Name: Linear Algebra
SECTION -A 2*6=12 marks

Q. No. Short answer type question (approx. 200 -300 words) Marks
1 Show that vectors (2,3,4)(0,1,2) and (—1,1,—1) are linearly 2

independent.

feamt fb daex (2,3,4)(0,1,2) 3R (-1,1,-1) b T WA ¢ |
2 Define the definition with example. 2

Orthogonal Matrices and Unitary Matrices.

TRYTHT DI IETER0T igd TR B

SRiFTHa BN SR Terds Afedw|
3 0 1 2 2

Find the Eigen values of the MatrixA =11 0 -1

2 -1 0
0 1 2 _
e a=[1 o —1l BT 3o HTH JT D,
2 -1 0

4 Determine that the vector {1,0,—1}, {1,2,1}and {0, —3,2} froms a basis for 2

R3.

et =% & aFe< {1,0,-1}, {1,2,1}31 {0,-3,2} R3 & forw smem 2
5 2 -2 -4 2

Prove that the Matrix A = |—-1 3 4 | ldempotent Matrix.

, 1 4—2 -3
afaaR R A< |1 3 4 ] e
1 -2 =3

6 Statement of Cauchy Schwarz Inequality. 2

FIAT AT TEHHTAAT T FHIA (76|

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
7 7 -1 -1 6

IfA=]10 —2 1 |Findthe A~! and solve the equation

6 3 -2

7x —y—2z=0,10x — 2y + z = 8,6x + 3y — 2z = 7 Using the
above matrix.

7

1 -1
gfea=|10 -2 1] Tl A~ L3R e g B
6 3 -2

Tx-y-2=0,10x-2y+2=8, 6x+3y-2z=7 SURIGd HCHR BT IJUANT HATI




What do you mean Rank of Matrix and Find the Rank of the
0 2 3]

matrixA=10 4 6

0 6 9
mww%ﬁ@wﬁwaﬁva@waﬁwmh[g p 2]

0 6 9

Find the Null Space N(T) and Range Space R(T). Also Verify Rank Nullity

theorem.

T T N(T) 3% 357 =99 R(T) @Tsi| ¥ a7 THT &l AT qearaa #i7)
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Session: 2025-26 Max. Marks: 30

Program Name: Bachelor of Science

Course Code: UGMM- 108(N)
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Calculus
SECTION -A 2*6=12 marks

Q. No Short answer type question (approx. 200 -300 words) Marks
1 Define Euler’s theorem on homogeneous functions 2

ST FAAT TT TAT F T Tl TIEATIOT
2 2

If x=rcoséd,y=rsin@,find G(X’ y) and a(r,e) :

o(r.0) alx.y)
gfe x=rcos@,y=rsin 6, T olx,y) 3R ar,0) .
o(r.6)  alxy)

3 Determine the points where the function x*+ y* —3axy has a maximum or 2

minimum.

3 fofgaft o Fuffyd o sgt hawm X3 + y° —3axy &1 3ifidan a1 gaH g |
4 Define reciprocal system of three vectors 2

I A= 1 b UTelt B URYUTT B |
5 Write geometrical interpretation of gradient of vector. 2

Jaex & AfSTe H1 i sare ford |
6 Write divergence of vector point function. 2

iR fdg e &1 foadad faRau|

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
7 > - — - - - 6

Establish the vector identityV.( fx gj:— f .(Vx gj+ g [V x f j :

JaeR U R B V.(fx gj:— f .(Vx gj+ g(Vx fj
8 6

Evaluate the surface integral ”(1+ 4x% + 4y2)tan’l (des where
; X

S:z=x*+y?1<7<4,x>0,y>0.

g YHIb DT Helich b J'J‘(1+ 42 + 4y? Jtan™ (%)ds gt

S:z=x"+y?1<2<4,x>0,y>0.




State and prove Gauss Divergence theorem.

Mg SEaed THT FaT 3R g B3|




