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SUBJECT CODE NO: - YNP-2645
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. (NEP) (P-2024) F.Y Sem 1
Examination April / May 2025

Mathematics Calculus V

[Time: 1:00 Hours]
Please check whether you have got the right question paper.
N.B 1) Q.1 is compulsory.
2) Attempt any four questions from Q.2 to 7.

Q1 Choose the correct alternative

. 1. Ify:cosh(x);xERthen%-: -----------
a) cosh (x) b) —cosh (x) c¢)sinh(x) d)-sinh(x)

2. Forall x € R, e¥ =e-eeeemr

x? x" x? ™
a)1+x+;+---+; b)l—x—; ———— ;
2 n 2 n
X+t x-S+ ==

n! n!

3. Ifz = f(x,y) be a homogeneous function of x,y of degree n, then

2 2 2
2 0%z ) 9z 20%2
| XY —— ——— . s
x ox2 Ly dxdy vF ay?

a)z b)n(n—1)z c)nz d) -nz
4. The area of the one arc of the cycloid x = a(8 — sinf),y = a(1 — cosb) and
. its base 1§ ---—--—-—-

a) 3a? b)3r  c¢)3a’m  d)ma?

2 2
5. The volume of the solid obtained by revolving the ellipse 5—2 y—z = 1 about axis
a b

2 4
- c)grrab2 d)mab
Q2 Ifuand ¥ be two functions of x possessing derivatives of the n'" order, then prove that
(U)yn = UnV + N C1UR_1Vy + N0 Up_oVy + -+ + NG Uy Vr T T N CRU V.

3 0 th i 1 = L
Q3 Find the n" derivative of y TIETO,

NATVRENRERNVATVRENEQNY 7V (FNRRANATVRENERD
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Q4 Ifz = f(x.y) be a homogeneous function of x,y of degree n, then prove that

0z N dz
X — _—=
y 7 nz

ox

Q5 Ifin the Cauchy's mean value theorem, f(x) = e* and F'(x) = e, show that ‘e’ is
arithmetic mean between a and b.

Q6 Rectify the curve x = a(6 + sinf) y = a(1 — cos 6)

‘ 2 2
Q7 1fAis the vertex, 0 the centre and P(x,y) a point on the hyperbola Z—z . % =1, then

prove that x = a cosh (%) ,¥ = bsinh (%)
Where S is the sectorial area OPA.
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FACULTY OF SCIENCE AND TECHNOLOGY 5 A2 &
B.Sc. (GOE) (NEP) (PATTERN 20249 SEMLL &
Examination Ap‘rll / May 2( 2025 g ,."jii’j Py
Mathematlcs (Busmess Mathématlcs-l) »\\ 2
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Please check whether you have go
1) Q!iestmn No, Lis compulsory

Z)A“t'tempt a}:gy\four questlons from ,questlon No; “2 o 7.
”‘\

Sy

La) Cost-PMarkupf 3

£\

.' \

¥

Ny AN

;\;“ b) cOgt» Markup

ot the nght quest1on paﬁer

(‘,.\

a).. Sales + CGGS

b). Sales COGS

c) Sales — cost + net proﬁt

Q2 A Jewellery store’s sales and expenses are glven below for the months of October ,

d) Sales + net profit

m‘ [Max.lMarks 30]

RORN Markup cost‘~ O d) None of these ;
e ,.f\ o o B
<<\/ 5 "\‘: f < \:\' R - »g.t:\‘ i;»:\ A I
s .”? S )w’:r ,’\ p ,‘w /_‘_":’ «&\‘/
AL Ratr_s Q A 3 M\ g
A X Profit N> 4o \
heig ;"W it ——a—i e e ‘\ b) Proﬁt’\rsales
N ™ sales “; /w“' S ,;D,
0 A Sa_l‘gs,»‘ < ‘
AY ¢ roﬁ + sales - A o
ey ) profit ot ) Rrofit o 48
¥ & ;; {7 o Py o
\l oy (‘«\'/ e \C_& /‘."V‘ )® . ".N:\
il A funct10n is hnear if the graph of the funct10n forms a-----—- - .~
" , Qa) Curve- & “b) Circle % S i \‘}“
: A : e - s
o c) Strarght line i e d) Ellrpse , é\ R
O i } ‘7 ,,: e v (‘}: W ey &-aﬁ\\_,'
. L o 45 Q& o A AN
K I Proﬁt e A — ) oY NN Ao
e e o e . b
s o a) Revenue -Pcost S /b) Revenue =+ sales (\’
(' e c) Revenue + sales . |- ' wd) Reven'ue Expenses
e £ - ‘»:;, o o f\‘ /;f:“
“"Gross proﬁt = et 7 '

5

November and December ,
Month October November December
| Sales $40, 000 $ 59,000 $ 109,000
Expenses (all) | $38, 000 $ 50,000 $ 84,000

Find the profits and percent net margin for each month.




Q3

Q4

Qs

Q6

Q7

If to make 1000 posters, it would cost $ 190 and to make 1500 posters, it would cost
$ 245, then find linear equation for cost of poster printing in terms of numbser of

posters. v b

N \ "*’ ( g !
If the exchange rate is $ 2.10 pe1 B11t1sh pound then ﬁnd»the value/of 300 Brmsh
pound. A P &£

Ocean Marina rents moorage space for boats It’s charge for: boats betwéen 20 and 40 '
feet long is $ 180 plus $:f2 a foot. Let X= boaglength in feet c= cost. of moorage 2

X |20 |24 [287[32 [3§ [40 A e
C —— —_— ¢ \.L-_ — "}"( / N " % i
Complete the abave table rcghtmg lengtﬁ\and cost,..
/ \ \\_ X \ - k’s 7 1

3

Solve the fo’llowmg sygtem of equgtlons for XAand y:

Y—dx Mﬁ /“"\ -,'“.v\"' . T“ m\:;):’ 8
Ix+ 3y 24 ;\;\ \& /\(533 ..‘ : " -
Solve the followmg system of lmear equat1ons by method of%llmmat1on AC-} 5.©
“h+05g =3500 J & IS & &
“h+ 15 g= 4500 et 15 &
| & o
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SUBJECT CODE NO: - YNP-2665
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. (NEP) (P-2024) F.Y Sem I
Examination April / May 2025
Mathematics - Differential Equations

[Time: 1:00 Hours] o | [Max. Marks:30]
Please check whether you have got the right question ‘paper.
N.B 1) Question No. 1 is compulsory.
2) Attempt any four questions from question no. 2 to 7.
3) Figures to the right indicate full marks.

Q1 Choose the correct alternative: ‘ o g 10

W/
o

. 1. The number of arbitrary constants in the general solution of second order
. differential equation are......

(@) Zero (b) Two (c) Three (d) Four

2. Ifthe mtegratmg ﬁctor of the dlfferentlal equatlon & ~F py st X, thcn Py
(a) = (b) X (c) e* (d) lng L . | \:‘;_

3. If X'is any function of x, then DlTa X =eee

(@) e [e%* X dx (b) e%* [ e~ X dx
©e™ [ Xdx e [e™ Xdx .

2
4. 15— m?y = 0, then ~--mecerve

@y = (c;+c;x) (b) y'=e™ (¢, + ;%)
. (©y=ce™ +c,e™™  (d) None of these

5. Particular integral of the differential equations x4 —2 +5x +4’y =x*i§ -
@ O ©-5 @

Q2 Reduce the differential equation 05
dy
—+Py=Qy"
T Fy=0Qy

to the linear form, where P and Q are functions of x.

Q3 Solve: 05
(x? —4xy = 2yH)dx + (y? — 4xy — 2x%)dy = 0

XATVARCCOINAGTVARCOIIN GTIVARCOIR XATVARC(TIR




Qo6

Q7

With usual notations, Prove that:

¢(2>2) cosax = qs(_;‘lz)cos ax , where ¢p(—a?) # 0

2
Solve:ZT}z'+22x—y+y=2ez"

Find the complementary function of the differential equation
n n-1
S A R p—— S

Where P, P,,..., P, are constants and X is a finction of x.

x A = ", ,-T‘{.’,hl
a? d ' L
Solve: xzd—x}z'+7x;y+5y=x5. :

YATVARC (I AT VAR (IY AT VARCOIRX ATV ARC (I
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SUBJECT CODE No: - GOE-895¢
FACULTY oF SCIENCE ANp TECHNOLOGY -
B.Sc. (GOE) (NEP) (PATTERN ~2024) SEM 11
Examination April /May 2025
. Mathematjcg (Matxjcgs)

Q1 Choose the correct alternatiye,

1. A row matrix has only -
a). One element : S
@ .vb) One oW Wwith one or more columns

¢) One cohmm with one o more rows ol
d) One row with ‘one elemens s
5 k+27 brl5 41 ,l":i’ '
2,"If[k+1 —y }—[ 3 _k]then the golmne ofk is .
a) 0 b)2 ©)-2dy] : ’
3 If Aand B are hémiagip Warices, theri BAR j o o
a) Hennitiz;n:. b) skew Hermitian - ¢) symmetric d) skew Symmetric-
4. The rank of the Uit Matix of ordey p is
v 3) N-1 b)p ¢) nt] d)n?

o .

5. Ifthe number  of variables i 5 Don-homoge negyyg system _A‘X=B 5 1, then the
.- System possesses a unique solytion of ’ -

9 0(4) < o[4, 5] b)e(d) = o[4,B)=n
¢)o(4) > o[4, B] d) none of thege

Q2 Prove that the cancellatiop Laws hold good in the case of addition of matrices, - 05

3 _[1 2 - [2. ~7 _[1 5 _ 05
Q Ita= [} ,_4],3_’[5 8],0_[0 > then find 44 5_
Q4 show that if A and B ‘are Symmetric apd commute, then A-IB j Symmetric. .05

O] Find the nverse of the matrix A= [j ~31] 05

GOE-8950

. [Max. Ma’rfksv: 30]

S



;) Q6 IfAisann xn matrix then prove that | adj A| = |A|"™

Q7 Show that the equations
2x+6y+11 =10
6x+20y—6z+3=0
6y—18z+1=0
Are not consistent. .

GOE-8950
05

05
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SUBJECT CODE NO: YY-252¢
FACULTY OF SCIENCE AND TECHNOLOGY
B-Se. (CBCGS)(Pattern 2022) 5.y SEM [V

Examination May 2025
Mathematics-X Partia] Differential Equations
[Time:1:30 Hours] 5 . [Max. Marks: 40]
Please check whether You have got the right quiestion paper. by

1) All questions are compulsory, L
2) Figure to the right indicate full marks

N.B

Q1 Choose the correct alternatives

10
1) The operators DZ and D'Z are defined respectively by
24 [V V4 a a 9? 8%z
a) 5y and b)a and; c) 55z and -z # nd =
2) The partial differential €quation formed by elminating arbitrary function from
zZ=f(x* - y#i j
) z=pq b) yp+xq=0 )yp—xq=0 d)xp=0
- 3) The axillary equation for the equation xp+yg =z are
a)dx = dy = d b) dx = -dy = —g, ,
C)P_’Q_R'V d)x’ y  z
4) The equation 2 1 4% =15 ofthe form :
3 fee=0 - D) fGpqg) =0
) flup) = q(3,q) - Dfyzp) =0
*5) The particular integral of equation (p3 — 3D?D' +4D'3)7 = gx+2y is
2) exty 2 927 ex d) ex-2v
Q2 AJ Attempt any one 08

a) Obtain subsidiary - equations for the Lagrange’s linear partial differentja]
- equation .

b) Exphin the charpit’s methods to solye the partial differentia] €quation
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B] Attempt any one _ 07
a) Solv 2_ 4222 2 _ ,2)92 _ 5(y? — x?
) Solve x(z% —y*) - +y(x z)ay—z(y — x?%)
3 %z 9%z 2z 3
b) Solve ———4 axzay+4 axayz_z sin(3x +2y)

Q3 A] Attempt any one ' 08
a) Explain the solution of wave equation by D Alembert’s method
b) Exp]am the method of finding the partlcu]ar integral of homogencous parti_étl
differential Equation f(D,D")z = e®**”

B] Attempt any one = _

a) Solve (D - 3D' - 2)zz =2eHsin(y + 3x) v 07

b) The ends A and B ofa rod 20cm long have the temperature at 30° and at 80%
until steady state prevai]s The temperature of the ends are changed at 40% and
- 60°c respectively. Find the temperature dlstril)utlon in the rod at time t?
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SUBJECT CODE N 0: - YY-2527
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. (Cchs)'a)attemz’ozz) S.Y SEM 1v
Examination May 2025
Mathematics-X1 N umerical Analysis
[Time: 1.30 Hours] : : [Max. Marks:40 |
Please check whether Yyou have got the right question paper.

N.B 1) All questions are compulsory, o :
2) Draw diagram whenever necessary. ,
3) Use.Only ble or black pen for writing, -

Q1 Choose correct alfemativc:— - 10
L1t hs the inferval of differencing hen Ee=__ -~

ae* b. e® c.e*~h - d.e*+h

. 2. The first divided diﬂére;lée. of f(x)for the two 'érguments x;,, x, is defined as
. o flx) = f(xy) £ )= xy)

o Loy ai
Xo=xy -~ L X=Xy

3.1If hvjs'the inte;y@l of diﬁ’e{g'pcmg then & (x + %h) =

LfGEDf) BFGHR) + )

o fGx+h) d.f(x)

4. The relation between two.operators u and E s

—
1 -1 . 1 =1
a.uE%(E5+E2_) b.ys§(52+52)
1 ~1
C.U= > Ee dus=-Ez
1
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5. The (n+1)t" differences of a polynomial of the nth degree are
a. Nonzero b. Zero

c. Not defined d. None of above

Q2 (A) Attempt any one:
a) Derive Newton—Gregory fonnula for backward mterpolatlon. . : 08
b) Derive Lagrange s Interpolation formula for unequal intervals
" (B) Attempt any one
a) Use the method of separation of symbols to p1ove the followmg identity 07 4
Uy —ux1+Au 2+Aux3+——-————+A"‘ .+ AMu x’_;l 2

b) By means of Newton’s divided difference formu]a find the values of f(2), f(8)
and f{15) from the followmg table

145 ] 7|0 1] 3

TG [ 48[ 100] 294900 | 1210 2028 |

Q3 (A)attemptanyone T
a) Derive Bessel’s mterpo]atlon formula.

_b) Explain the method to derive the general quadrature formula for eqmdlstant
ordmates

(B) Attempt any one 07
a) Use Stlrlmg s formula to find y,5 given
y =512,y3 =439, Y40 = 346,ys, = 243 where y, represents the number of
_ persons atage X years in alife table.

b) Find the minimum vale of y from the table

X[0]1 213 4 5

Y 10.[025]0]2.25]16.00 | 56.25
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SUBJECT CODE NO: - YY-2533
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. (CBCGS)(Pattern 2022) T.Y SEM VI
) Examination April / May 2025
Mathematics-XX Real Analysis-IT

[Time: 1.30 Hours] [Max. Marks:40]

Please check whether you have got the right question paper.
N.B ' 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 Choose the correct alternative of the following: : 7 ' 10

1. Which ofthe following statement is wrong? - ) ;
a) If o and { be matrices for the set M, then ¢ + R is ako metric for M.
b) If A and B are open subsets of R* then (4 + B) is an open subset of R2
¢) If the subset A of the metric space (A, R ) is totally bounded then ‘A is
bounded. . - o :

S d) IF a< b, then (a, vb‘) is not of Measure 'z&b.

2. Let A‘= [0.,1]4Which of thlﬂlgf'following subset of A]S an open subset of A? -
DEED DG2 9[0))  d)None of these

3, The Value vofthe'&ntegral jj (2x —3)dx 5 3
a)2 ) K B 4 L d)s

4, bLet f and' g be cogﬁﬁuous real valued ﬁmctions on the Metric space M. Let A be
© the setofall X € M such that f(x) < g(x)then the set A is '
a) Closed ~.b) Open c) neither  open nor closed d) Finite

5. LetA={1,23,4,....10}, then diameter of set A is
Al bs 07 d)9

Q2 A) Attempt any one of the foﬂoﬁxg:
a) i Prove that every subset of Rais open. - 03
i If Gi and G, are 6pen subsets of the metric space M, then prove that G, NG, 05

b) Prove that the Metric space (M,R ) is compact if and only if every sequence of 08
pomts in M has a subsequence converging to a point in M.




YY-2533
B) Attempt any one of the following:
c) i State Picard fixed point theorem. 02

i fT(x) = x2%0 < x < ¥, prove that T is contraction on [0, %] : 05

d) Let ' be the class of all sequences {~S‘,1]"T’l°=1 of real numbers such that Yo 1Sl < 07
o Show that, if S = {S,}=, and t = {t,}>_,arein ', then R (5,0) =
T2 1 1S, — t,| defines a Metric for I

Q3 A. Attempt any one of the following.

a) Prove that, if f is Riemann integrable on [a, b] and 1 is any real number then Af 08
is Riemann integrable on [a, b] and hence show that : '

o Jab/lf = lLbf- .

b) If f is contiuous on‘th;c closed bounded interval [a, b] and if F(x) =

x f: f()dt, (a < x < b) then prove that F'(x) = f(x), foral x € [a, b] N
'B. Attempt any 6ne'»’of the fol_ldWing:
c) Prove that.
, 07

e
; 9 $j”/6 smxdxS 9

d) Find the Fourier serics for the function f(x) =x* in the interval —m <x <™ 07
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‘ ‘ SUBJECT CODE NO: - YY-2534 -
FACULTY OF SCIENCE AND TECHNOLOGY
-B. Sc. (CBCGS)(Pattern 2022) T.Y SEM VI
Examination April / May 2025
Mathematlcs XXI Ordmaly lefelentlal Equatlons

[Time: 1:30 Houm] ' > - _ [Max. Marks:40] .
_ Please check whether you have got the right questlon paper ' ‘
N.B : 1) All questions are compulsory. -
2) Figures-to the right ‘indicate full marks. ~

Q1 Choose the correct altematxve v o o 10
1. The Problem y’ =¥ (x,y) with y(x,) =x, is ca]led :
a. ImUal Value Problem ;- ~b. Boundary Value problem :
é, Both (@) and ®) d. None of these

2. The Staternent “IF Pi 15 apolynomlal such that deg P > 1 then P has at least
~ one root”, Is known as
a, Fundamental theorem of algebra
b. Fundamenta] -theorem of Calculus
¢ Fundamental theoremof anthmetlc
- d. None ofthese :

23, Let y™ -+ a YO+ gy ayy = b(x) 1If b(x) = 0 for allxlnI
Then the equation is called .

a. Nor-homogeneous equation ; b Homogeneous equaﬁon
¢. Nor-linear- equation - 2 4, None of these

4. "Iheso]unon of y’ +ay 0is’

a. p(x) = —Ce @~ . b._‘¢(x) = —(Ce?*
C. d)(x) Ce™* L d. None of these
5. ‘The funcnons ¢, (x) = ‘cos x, ¢,(x) = sinxare
a. Linearly ‘dependent - b. Llnearly mdependent
c: Both (a) and (b) d. None of these
Q2. A. Attempt any one ' 08
a) Consider the equation
" y'+ay=b(x)

* Where ais constant, and b is a continuous function on an interval 1, if Xgis a
point in I and C is-any constant. Then prove that the function ¢ defined by

dx)=e “"f “‘b(t)dt+ o

Xo
is SO]lItan of this equation and also prove that every solution has this form.

b) If  is a root of mult1phc1ty m of a polynomial P, deg P > 1, then prove that
p(T) P (r) = ((:;l 1) =0 and P(m) (T) % 0.
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B. Attempt any one
C) CO.DSIdeI‘ the differential equation y' + 5y = 2
L Show that the function ¢ given by ¢p(x) = '2"*‘ Ce™™
Is solution, where C is any constant
Assuming every solution has thlS form, find that solution satlsf)’mg

$(1) =2 ,
Find the solution Satisfying ¢ (1) = 3¢(0)

07

d) Leta=2+i3, = 1 —i.If for all real x, f(x) = .ax + (bx)3 then Compute.
L iRefH®) i (ImF)(x)

i f'(x) iv. fo f(x)dx

Q3 A Attempt any one ’ 08
a) For any Teal Xg @l and comtants a, B, Prove that there exist a solumn ¢ of the

initial - value problem
‘L(Y) =y"+ay’ +a2y =0
y(x,) = a,y’(g;o) =f

On —o0 <‘k<oo

b) Prove that the two Sohmons q)l, ¢, of L(y) =y" + a1}’ tay = 0

Are linearly mdependent on an interval T if, and only if,
W(¢1,¢2)(x“) # 0. For all xin I

B. Attempt any one - A
¢) Find the solunon of followmg 1n1[1a1 value. problem.
y'=2y' =3y =0,

S y@=0y' =1
d) Find all so]unons of y” + 4y = cosx.

07




