UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

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

Session: 2024-25 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 FfSw & afy R audes @99 § 91 R~ a\qes g4y ff 2
2 If f(X)=2x—4 and g(x)=x*—x+5 find (f-g)(x). 2

Tz f(X)=2x—4 siRg(x) = x’—x+5 @ (f-g)(x)
3 ) 2 2

To show that lim =1

x>0 ] 4+ X
2
3o feem F oo lim =1
x>0 ] 4+ X

4 Write a short notes on discontinuity. 2

FHATAT 9T TF Hierd 71ed ford|
5 0, when x=0 2

Show f(x) = o1 is continuous but not differentiable.

xsin—, when x#0
X
0, when x=0
ar f(x) = 1
) xsin—, when x#0
X

A g ot 9 781 2
6 2

Find the nth differential coefficient of tan™ (5]

a
tan™ (5) &1 AT fraae ori 1T HIfor.
a
SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
7 Define functions with examples 6

FAT ] I dfgd TATT FT
8 Describe continuity of functions with examples 6

FTAT 67 TALaTaT 7 TG0 A2 T i
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.

feamd & f :R—> RafvafuT f(x) =|x| e e 727 €, afew 396
SHA & 27 gAY [ag 7 Xx=0 I 2|




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

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

Session: 2024 - 25 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 A .
e g

X*—y?=2X+2y+A=0,
e o ofF &1 FidHte wear g ar A 1 w1 T

' represents a degenerate conic

Find the coordinates of the centre of the conic
14x% -4 xy+11y* —44x-58y+71=0
o7 3 3 ¥ Frferier s AR

14x* =4 xy+11y* —44x-58y+71=0

Define the equation of a plane in intercept form.

ey T o g 7 3T = § Tt Y

Find the equation of the sphere with centre at (1,2,3) and radius 5.
% 1),2, (330 Broar q FfSrmarer Trer &1 FHiEr 57 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
oA S o767 & =9 § @1 ATl A8 AT oA FHT 2HHTHL0T A7q HIor
X-1 y-2 z-3
2 1 2

Prove that the equation

AX2—y* 427" =3y142xy+12x-11y +624+4 =0
represents a conic. Find the coordinates of its vertex
39 THftwr 7 g

4X2—y2 4277 =3y 4+ 2xy+12x-11y +624+4 =0
T 9% T TTATH TS FEdT godeh oNT & a9 ATd i,

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+ A=0

6




represents a pair of straight lines. Find their equation.

i e A e 3 for 2

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

e YHEell i U ST 1 AiAA e Fedr g1 IRt THEH Gl

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

39 {5 9% TqeET o FHIHT T F0 H3 orerent qiaer w7 & g

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

HYeft YT F arT g T g9 Y § 9T wi)




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

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

Session: 2024-25 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 x dx

L RIET AT

I x log x dx
2 7l2 2

5
Define the reduction formula of I sin” dx
0
zl2
: 05
Foft o A T A I sin” dx
0

3 1 2

Solve 5 dx

x( X + 1)
J o™
fLAT

& 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 FHEFTT X4 y? =25 FrT XU T s i oot w7 amre

TN HT TR AT FY
5 Define node and cusp with figure 2

e 3T Feq #f = gigd Tiarod iy
6 2

Find the area bounded by the curve ' =@ (1+ Cos 9)

% F BT erher st oy T =a(1+C059)

SECTION -B 6*3=18 marks

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

AT Y Ieax sinbx dx SﬁTIeax cos bxdx
8 6

Describe reduction formulae of Isin” dx and Icos” dx
FHT % TAT HT A0 H
Isin” dx SﬁTIcos” dx




3 2
Evaluate ‘[6): 211;( +25X24dx
X*=2X"+ X =2X

. 6x3—11x2+5x—4dx
S Ix4—2x3+x2—2x




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

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

Session: 2024-25 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 _
a2t =0 2
HAIS &Y [ Helel y = 3% 37l FINBI0T 2 + 2 — 6y = 0 &1
Th FATUA§ |
2. Find the solution of the differential equation 2
dy _ x-3y-7
dx _ x—4
3Rl FAIERTT 2 = T2 ot g A AT |
Find the general
3. Find the general and singular solution of the differential equation p = 2
sin (y — xp)
7ol FHDBIUT p=sin (y-xp) P ATAT 3R Thaad TATITH BT Tl AT
HifST 1
4, State the Kirchhoff’s law of electrical Circuits. 2
[ URYY & IR #H ERTAIth ol [ge sy |
5. Define Orthogonal Trajectories with an example. 2
Teh 3ETEUT &b TTY AT Sotare st b TRHATNT B |
6. Define the degree and order with an example. 2
3ETeX 0T Afed °1d 3R BIfE B aRHATING Y|
SECTION -B 6*3=18 marks
Q. No Long answer type question (approx. 500 -800 words) Marks
7. Find the general solution of 6
4%y LAY ] pX)2
dx2+dx+y—(1 e*)
3ol HHATDIOT
@y Ay gy _ :
St ty=0-e") P A TA DL |
8. 2d%y _ _dy _ .3 6
SOIVzex e X TYy=x
24y W — 53 )
XIS Xty =x TP |
9. Solve the differential equation 6

2

247y ay 2

x“——3x—+4y = 2x
dx? dx+ y

2 o
3l FAIHTT x2 22 — 3x L+ 4y = 242 WA B |




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

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

Session: 2024-25 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

AT el Y URHATING Y

2

To find the differential equation of central orbit in pedal form

Ueof TU H haTT el BT Idhel THDIUT FATd el

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? = 47r(a2—x2)
fEETT O 31TATH a 3] AT T T T T eI aep afa &, hg @

&l X W 9T v Y G@aRT f&am g
ViT? = 47z(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,

Ife 3R Erdt 7 & Y0Ees 491 § ST a5 haAer: A @ [Adea# 3R
TG &Y Tl &, o 38 0g

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

Write kepler’s law of motion

hToR &1 a1 1 [T moET

Derive the radial and transverse components of velocity .
97 & YET 3R 3UEY Tl Bl egcUe |

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) y =ccosh (%)
Teh AT el 3 A=A mmEa TRona ured e &
(i) y=csecy (ii)y y*=c’+s°

6




(i) y=ccosh(5)
C

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

two smooth inclined planes of inclination ¢ and g ( # > ) 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 TS T Teh WY HATT B3, [Bifcrsl & [ o 3R g (B
> @) @ &I el 3T Tl FATCNT & HUD H 30 TRT &
|y et g5 €1 TS S5 o1 SfepTa BT T AT E, T 3T
T & EEIT U 0g HITSTT

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=l(1—e"“)

K
Tk ShUT Y Tep YTl ATCIH F b afaeT
o1 U 9T b 1Y YT FhIT 1T & Torgent ufa

TPTS ZEIATT YT (397 ¥ @ o6 gAT t &
G I IR T TFT A TR TS QTR

v=V e ™ 3R s=%(1—e"“)




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

ASSIGNMENT QUESTION PAPER

Session: 2024-25 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 2
STS el JTEOT el TRHATIN &Y
2 What do you mean by equation of continuity in a closed surface. 2
ErET d¢ Ade # ARaRdl & FHAI0T § T FAT TqHsId 82
3 Compute the moment of inertia of a solid rod of mass M and length L 2
for rotation about the center of the rod with the axis of rotation normal
to the rod.

gegAT M 3R oA L Teh o1 ©3 & U 3T & AqiY

4 Define Bernoulli’s equation 2
gelell o HHHIOT Pl TRATNT B
5 Two particles of masses M and m m separated by a distance r are 2

rotating about their center of mass with constant angular velocity o .
Obtain an expression for the angular momentum of the system about
the axis of rotation.

M TUT m GeIATH & &l HUT Uh gik @ rgll Terey 3ua
goIdA g & ARt 3R R Folim e F g7 W & aoia
3187 & URA: fAhr & HIUTT AT & [T Th chsleh UIed

|
6 Describe stream motion 2
YURT I HT O PN,
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
7 Derive Euler equation of motion 6
T &1 ek FAleAIOT gree Y
8 If an object strikes the ground at 37m/swhat height was it 6

dropped from?

Ife PS aeq 37 M Abs & 7 @ Tl § Tpae & ar
38 Ohdel 3d% 8§ IRIAT I=T AT?

9 For a two-dimensional irrotational flow, the velocity potential is 6
defined as

¢=Ioge(x2 + y2)




What will be the stream function, ¥ for this flow

S -3TATHY JTE[UT UeTe o [T, 9T &THAT ol S8 UehR TRHATNC
R 31T &

¢=Ioge(x2+ y2)
S UdTE & [FT T BRI T BITT?




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

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

Session: 2024-25 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.
fearsy fo wfewr (2,3,4)(0,1,2) and (—1,1,—1) & ad @@=
2l
2 Define the definition with example. 2
Orthogonal Matrices and Unitary Matrices.
Ufdhe ME 3R BN AT P IITERVT Al YR BIFTY |
3 0 1 2 2
Find the Eigen values of the MatrixA =11 0 -1
2 -1 0
0 1 2
FggA=[1 0 —1| % fererom am od o |
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}317 {0,-3,2} R3 F o0 s 2
5 2 -2 -4 2
Prove that the Matrix A = |—-1 3 4 | ldempotent Matrix.
1 -2 -3
2 -2 -4
Re fFameE A=|-1 3 4| o69 a=E 2|
1 -2 -3
6 Statement of Cauchy Schwarz Inequality. 2
FIAT AT TFHTAAT T FHAT @
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

g emgg A=(10 =2 1| A7 &1 99 5 B | sl FErr
6 3 =2

A FHIBION B & BN |

7x—y—z=010x—-2y+z=86x+3y—2z=7




What do you mean Rank of Matrix and Find the Rank of the

0 2 3
matrix A=10 4 6
0 6 9
MMAE BT BIfS T TRATIT FY,
0 2 3
AmgE A=|0 4 6] @I BIfC AT B |
0 6 9
Find the Null Space N(T) and Range Space R(T). Also Verify Rank Nullity
theorem.

o T N(T) 32 357 =99 R(T) @Toi| 3o $[=dT THT Fl T qearaa #7)




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

ASSIGNMENT QUESTION PAPER

Session: 2024-25 Max. Marks: 30
Program Name: Bachelor of Science
Course Code: UGMM- 108(N) Course Name: Calculus of Function of Several Variable and Vector
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 FIfow & a7 R audes @9g § 91 R~ waqes gay 61 21
2 If f(x)=2x-4 and g(x)=x*—x+5 find (f-g)(x). 2

Tz f(X)=2x-4 siwg(x)=x*—x+5 @ (f-g)((x)
3 X2 2

To show that lim =1

x>0 ] 4+ X
2
3o e F oo lim =1
x>0 ]+ X

4 Write a short notes on discontinuity. 2

FHATAT 9T UF Hierd A1 ford|
5 0, when x=0 2

Show f(x) = 1 is continuous but not differentiable.

xsin—, when x#0
X
0, when x=0
ar f(x) = 1 fAiaw g @t foer =1 2
xsin—, when x#0
X

6 . . . . X 2

Find the nth differential coefficient of tan™| =

a
tan™ (5) FT AT farsash I[OTTF ATd o0,
a
SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
7 Define functions with examples 6

FAT ] I dfgd TATT FT
8 Describe continuity of functions with examples 6

FIAT o0l HLaear T IATGL0 Algd a9 H
9 Show that the function f :R—R defined by f(X)=|x| is not 6

derivable at X=0 but is derivable every other point of its domain.

faamt & f :R—> Rufrariua f(x) =|x| &Fem oqea= 721 &, afow g6

A % g2 gAY [Ag W Xx=0 = gl




