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A=A (Assignment) 2015-2016
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Bachelor of Science Programme (B. Sc.)

fawa : fasma favg s : . dlogHolo.
Subject : Seience Suject Code: UGMM
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Course Title: Calculus Course Code UGMM-01

31féran 376 : 30

Maximum Marks: 30

e : O IR 999 | YT P 309 IR 800 I 1000 vl # ford | a9l wod sifvart € |

Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

sftrpar 36 ¢ 18
Maximum Marks: 18

s — J

1 RIed W & forgar Rig & ?

State and prove Roll’s theorem.

2 =1 aredfde A B f: IR = IR
f(x)={x <& x aR=F ¥
0 9 x UR¥Y ®
BT FATAT B S BITY |
Investigate the continuity for the realvalued function f: IR = IR

£(x) { X when x is rational }
0 when x is irrational

3.7 y = [log (x + Vx? + 1)
g (y,)0 &1 A9 ST PN |
If y =[log (x + Vx* + 1)J’then find the value of (y,)0
g —
4  AFRI Y9I &I 3=Rrd [0, %] H wera f(n) = x(x-1) (x-2) defud
DY |



Verify lagrange’s theorem for the function f(n) = x(x-1) (X-2) in [0, % ]

§ﬂﬁ a’ﬁ :xﬁ(Sinx)fZ

X

U

1
in x\37
Evaluate : x - (Slz x)

6. <R UHT ¥ RNIg @Iy fh—

iy B 2x3  2%2x* 22x°
e‘cosx =1+ x— 3 + TR + -
Using Taylor’s theorem prove that
Ny B 2x3  2%2x* 22x°
e‘cosx =1+ x— 3 + TR + -

7.3 I, = [Atan*x dx 99 <wsd @B I, +1,_; =L1

n—
T 4 1
If I, = foA tan*x dx thenshowthatl, + I,,_, = —
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Maximum Marks: 30
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
sfedam 3 18
Maximum Marks: 18
Yrs — 3
1 Ife w, T w, ®Is a1 IU Wi g |fey | 81 a1 sfia @i & & (w,
+wW,) = fadrwy fa\rw, — famr (wy Nwy)
If w; and w;, are any two finite subspaces of a vector space V then show that
dim (wy + wy) =dim wy + dim w, — dim (w; N w,)
2 <1 aiffa aege A @ik B & forw Rig #IRvTg
(a) 3ty (A+B) = 3/@yY A + @Ny B
(b) am@vy (AB) = 3rauy (BA)
For two square matrices A and B show that
trace (A+B) =trace A + trace B
trace (AB) = (trace BA)
3 THE SHAAHBT [l 3T U FARE TG IqUT DITg a1 g By |
State and prove Bessel’s inequality in and Inner product space.
Yrs — d
4 g FIRTY 6 amegg B d2m P B P g & aRBe qel WA 2
Show that the characteristic roots of matrix B and matrix p™* B P are same.
5 e & @19 wfifEer W & w@fe T IR? 2 IR?

@) T (X1, X2) = (1+ Xy, X2)



@ T (X1, X2) = (X2, X1)

which of the following is a linear transformation where T : IR* > IR?

@ T (X1, X2) = (1+ Xq, X2)

(b) T (X1, X2) = (X2, X1)

g PINTT & P13 W wU=RY e 2 i Saa famafts qai & Jw=an

i foia afey wafe & avreR 2 |
Prove that a linear transformation on vector space is diagonalizable if the

eigen values of the transformation are as much equal as dim of vector space.
I F oo Ay &1 9y §afie & T A, n SIS &1 o 3Mgg & a9 g DI
fo f:FxF-F

sief f (X,Y) = X' AY te iy vy 2|

If F is a vector space of column vectors and A be a square matrix of order n
then show that f: F x F —F where f (X,Y) = X' AY is a bilinear form on
vector space.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

sftpan 3ie 18
Maximum Marks: 18

s — 3

1 (a) FHIBRUT (22 — 22) = (1 + ) 2T B DI |

Solve the equation (z? — 22) = (1 + i)?

(b) RS fafr & Bremd TR0 223 +3x2 +3x+ 1= 0 DI 8 DI |

Solve the cubic equation 2x3 + 3x% + 3x + 1 = 0 by Cardano’s method.

2 (@) FHIHROT GF B AU BA ST DI |
X—-y+z2=0,-3x+y-42=0,7x-3y-92=07am4x —-2y-52=0
Find all the solutions of the system of equations
X—-y+z=0,-3x+y-42=0,7x-3y-9z=0and 4x-2y—-5z=0
(b) e-THd ardfdd x,y,z & fog afd x3+y3+23 =81 81 @ Rig o &
x+y+z <9
If x,y,z such that x3 + y3 + z3 = 81, then Prove that x + y + z < 9
3 (a) ATUTd FHIBRUT x* — 2x3 — 5x2 + 10x — 3 = 0 BT &l BT |
Solve the biquadratic equation x* — 2x3 — 5x%2 + 10x —3 =0

(b) afe naE a7 guie d@ & o g &

(V3+i) +(V3—i) =2"*Cos (%)

If n is a positive integer then prove that

(V3+i) +(V3—i) =2"*Cos (%)




s — d

4. g dIfou (14 cosb +isin®)™ + (1 4+ cosb® —isinB)" = 2“+1cos“g><cos (nz_e)
Prove that (1 + cos6 +isinB)" + (1 + cos — i sinf)" = 2“+1cos“g><cos (nz_e)
5. RIg HINTT Au (BNC)=(AUB)N(AUC)

Provethat Au (BNC) = (AUB)N(AUC()
6. AT a, f FHHIT 3x% —2x— 16 = 0 & A &I AT a* + L+HT A9 A1 BN |
If a, f are roots3x? — 2x — 16 = 0 of then find the value of a* + g*
7. TR |z — 5 — 6i| = 4 & o5l & Mffd z faguer &1 = Y |

What is locus of the points Z represented by |z — 5 — 6i| = 4



SR U< MGt cved Yad favafdener, saremEe

A=A (Assignment) 2015-2016
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
AferBaq 3is ¢ 18
Maximum Marks: 18
Gvs — 3
1. W DI FHIDHR A1 B gDt MY (1,2,3) © AT ST BT d1ell dsh U
I & RdT TNERT 3 +y? + 22 =4, x+y+2 =1 B |
Find the equation of the cone whose vertex is (1,2,3) and guidelines curve the circle x? +
V2 + 72 =4, x+y+z =1
2 2 Z2
2. Rig BN & TIIA S+5+5 =1 o< ¥ STel T Wl BT fague
WY THAA Wax? + b2y? + c2z2 = (x%y?z%)? BRI |
2 2
Prove that the locus of the perpendicular drawn from the centre of the ellipsoid Z—Z + Z—Z +
2
i—z = 1 to the tangle planes isa®x? + b2y? + c¢?z? = (x?y?z?)?
u +3 —6 X zZ— C
3. NERI — === e = = 2 G TS o T g
HHIDBROT ST DI |

. : . . +3 -6
Find the length and equation of the common perpendicular to the Ilnesx_—4 = YT %
42 _y _ 27
and -4 1 1



Yvs — d
[T 1, 537 arel U U& ¥R @ TR 9ac] dIed dTdl el & Ufiees god @l e
ST DI |

Find the radius of circle of inter-sector of two spheres having radic r; and r, and cutting
each other or thogonally.

Mehd T RN BIfY | 22x% — 12xy + 17y? — 112x + 92y + 178 = 0

Trace the conic 22x% — 12xy + 17y? — 112x + 92y + 178 = 0

NIGE| §=1+ecoseaﬁﬁwmwﬂﬁ’f?ﬁwcm fd=g @1 fa=guer S Iy |

Find the locus of the point of inter-section of two perpendicular tangents to the conic

Lo 1+ ecosO
14

2 2 2 . o o
ARG -+ — — = 16 B [0 (234) W 6 ¥@RA & FHAA ST B |

2 2 2
Find the equation to the generating lines of the hyperboloidxz + % - j—6 = 16 at the point
(2,3,4)
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

ftpan 3l 18
Maximum Marks: 18

s — 3

1. I8 B AFRGIRAT BT Y= T forgax I Rig X |
State and Prove fundamental theorem of group homomorphism.

2. feurd f& it Aftad <R S99 Udh Wios BRIT|
Show that every finite integral domain is a field.

3. A g G BT M Udh YA IUEHE 8 a1 H, G &1 IU9HE &1 al
fe@rd f— (1) HN G, H &7 T AW SU9HE 2| (2) HN, G &7 U&
SUTE & a7 (3)N, HN &I Y™ SIRTE ¢ |
Let N be a normal subgroups of a group G and H be a subgroup of G then show that: (i)

H N N is normal subgroup of H (ii) HN is a subgroup of G (iii) N is normal subgroup of
HN.




I

Yvs — 9

e f: G, >G,Ud g FHDIAID © al faw@rd & kernel (f) G U
U SUHE 8T |

Let f: G; -G, be a group homomorphism then show that kernel f is a normal
subgroup of G;.
af H asz%w&ﬁaWﬁa#ﬁ@aﬁm—o(HK)z%

If H and K are finite subgroups of a group G then show that o (HK) =
o), 0(K)

o(HNK)
Al fx-y TAT AB, X & Iudq=ad &l 1 feard fb f(A U B)f(A) U f(B)
If f: x>y and A, B are subsets of X. then prove that f(A U B)f(A) U f(B)

8. U 3Tl FHE DI IaTevvl gdr forad dvl SUEHE ahig & |

10.

Give an example of a non-cyclic group whose all subgroups are cyclic.
i | 9o R &1 U J[urotael 8l ar fe@ri 16 R/l {I+a: a ER} & e
BT |

Let | be an ideal of a ring R then show that R/l {I+a: a eR}form a ring.

g FITY % <7 gaT agusl &1 oA AT U gdiT 98U srM |

Prove that product of two primitive polynomials is also a primitive polynomial.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

ftpan 3l 18
Maximum Marks: 18

qrs — 3

1. W f: RZ R # f (x, y) =/[xy[aRr uRaifda @ o Rl 5 (1)f, (0,0) W Fad 2|
(2) (0,0) W @Nf¥® sr@dme &1 RAA 21 (3) u=(Uy, Up), uy #0,u, #0 R fa®m
qBeIT BT R 81 21 (4) (0,0) R fIr@ma=ig T8 2 |
Let f: R >R be defined by f (x, y) = \/Ix—yl then show that (i) f is continuous at (0,0) (ii)
The directional exists at (0,0) (iii) The directional derivatives dose not to exists along u=
u=(Ug, Uz), uy # 0,u, # 0. (iv) fis not differentiable at (0,0).

2. feurd {5 1 Fad Bod &1 FASH W Fad 2IdT 2 | oifdb g9dl ol Fal
T8I BT 2 |
Show that composition of two continuous function is continuous but
converse is not true.

x -1

if vX 4 xY = gb dy _ y’logy +yx?™"

3. (@) ify*+x a” then show that 2x = yriixviogs
e . . _ d (xy,z)
(b) if X=ycos8,y = ysin8, z = z then calculate Y



Yvs — 9

4. let f: R =R be a function defined by f (x, y) {(m’y) i x 0} then show that
(Ly)ifx=0
lim |f(x,y)| = 1 but lim f(x,y) does not exists.

5. Sd W—ﬂ% dxdy
D
Find ff% dxdy

D
6. faRR BRI— y= log (sin x+ e2)
Expanded y= log (sin x+ e?)
1
7.3 PRI— x > oo(tan, )*?

1
Evaluate Lim x — oo(tan,)~?

. d(xy)
3 3 _ 2 2 _ .3 3
8. 1fx°+y°=u+v andx* 4+ y“ =u’ +v> then find o

9. [(x%y%dx + 2x%y dy)PI AN D SId BN S8l 0<x<1,0<y <1 Bl |
Evaluate [(x?y%dx + 2x°y dy) by applying Green’s theorem
where0<x<10<y<1
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

ftpan 3l 18
Maximum Marks: 18

qrs — 3

1. 3BT THDGRIT BT A BN |
cosx (cosx — sinx siny)dx + cosy (cosy — sina sinx)dy = 0
Solve the differential equation:
cosx (cosx — sinx siny)dx + cosy (cosy — sina sinx)dy = 0

2. yrafare faaor fafy Rt fA ergdhel THHNT BT BT BN

d*y dy -
W-l_ 1- COtx)a— y cotx = sin‘x

Solve the following differential equation by the method variation of parameters.
d?y

— + (1 — cotx) d_y — ycotx = sin®x
dx? ax 7

o . d d .
3. 3ddol THHRT Bl Tl - £+—y— 2y = 2 cost — 7sin t

de
dx dy )
—+—+2x =4 cost—3sin t
dt dt

Solve the differential equation. Z—: + C:TZ — 2y =2cost —7sin t
dx dy

E+E+2x=4cost—35in t



Yvs — 9

3facbel- AHIBROT Bl &l DITC | 1+ y2 + (x — e—tan—ly)% — 0

Solve the differential equation: 1 + y? + (x — e—fan‘ly) Z_z =0
d
gcT BINTY (Solve) p = log(px —y),p = ﬁ
d’y _,dy — 02 o
g PINTT (Solve) — — 2=+ y = xe’sinx
2
g BINTY (Solve) x24Y

Yy _
7~ X+ 2y =x logx

& BT (Solve) —2— = 2 - &

mz —my nx—lz ly —mx

& FINTT (Solve) — X = & _ 42

22-2yz-y2  y+z  y-z
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

3MeHaq 3d 18
Maximum Marks: 18

s — 3
1. (@9 PR limx > a L2
Evaluate : limx » a  ——

—1(Y X n 2
(@) Ife cos (Z) = log (;) ar fig ®INT & %2y, + 2n + Dy, +
2n%y, = 0 ST&F BT & AT Ndf adbaer AT HRar & |

n
If, cos™! (2—’) = log G) prove thatx?y, ., + 2n + 1)xy, 41 + 2n’y, = 0 where y,
denotes the n™ derivation of y with respect to x.

2,2 3,3
2. (@) ol x + 25+ 25 4L (x> 0) B NI @) AGHAT BT T BT |

2! 3!

2252 3343
o +T+"' ...... (X>0)

((g) PIEI DY FIAE YT BT for@gamr Rig DI |
State and prove Cauchy’s Mean Value theorem.

3. (@) farsy 5 {a,) SFTPA SR @, = 14545+ .+ AR TE 2

Show that the sequence {a,, }, wherea,, = 1 + % + % + +rll is not convergent.

Test the convergence of the series x +

(@) 3T {a,, JoTet a,, = 7 — - @1 e AT v TE T IR |

Find the least uppex bound and greatest lower bound of the sequence {a,, }, wherea,, =

1
ﬂ_—
4



Yvs — 9

2x3 22x% 2245
quigd fb— e¥cosx =1+x— = — -4,

3! 4 51
2x3 22 4 22x5
Show that e* cosx = 1+x—?—T— ot
el/x_g—1/x ~
B f(x) = T 0 X* 0.3 Fad &I fIger Sy |
A . . ) 1/x _,—-1/x
Discuss the continuity of the function f(x) = ;mrﬁ , x#0.
soft Y10 171(T), x =0 B FHFEC JAART B e DI |
. 0 x
Test for uniform convergence the series Y.._; e X =0
AT B (1-x) +x(1—%) +x2(1 —x) + -+ ........[0,b] 50 F [<] FAAMC: Faq B |
Show that the series (1 — x) + x(1 — x) + x>(1 — x) + *- ... ..... [0, b] converyrs uniformly
inif [<].
T ag,ag, e ewe. .y wwaﬂﬁﬁzﬁw%ﬁﬁ + L. =0Fﬁ3ﬁﬁsﬁ
fb FHIBRT agx™ + ayx" 7L + - =Oav‘rw®?5quoaw1zﬁ6ﬁ%rﬁ%|
If ay,ayq,........a, be real number such that— + Lt T = 0 then show that there
exists at least one root of the equationa ox" + alx“ -1 +--..a, =0 between 0 and 1.

afe f: [a,b] » E! & 49 darefed & o Rig aﬁﬁr&‘ Af:[a,b] » ELA> 0 3R &,
Y T AHTHford & qer fab Af(n)dx = Afab f(x)dx.
If function f : [a,b] » E! be Rirmann integrable, then prove that Af: [a,b] —» E}, A > 0

is fixed is also rirmann integrabl and fab AM(n)dx = A fab f(x)dx.
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.

Answer all questions. All questions are compulsory.

3MeHaq 3d 18
Maximum Marks: 18

s — 3

1. (®)uisy f& gea—rmad fafy # ifRrRer o) @ife <1 7 |
Show that Newton-Raptison method has a convergence of order two.

2. f&ar € (Given)
X 1 2 3 4 5 6 7 8
fx) |1 8 27 |64 | 125 |216 |343 |512

=1d BINTe (Find) f (7.5)
3. ORI fafsr 9 eriwst & HRd! Faad 749 ST BN |
Using Lagrange formula for interpolation and

0 1 2 3 4

X
f(x) 3 6 11 18 27

qAT Weld B = o | find the function (fx).
s — 9

4. FTAM g WY faRay e g #ifeg |

State and prove intermediate Value them.

5, amzrﬂﬁvanl d dx Rroas @ 1 /3 3R 3 /8 a9 9|

0 1+x2

. 1 dx
Find f) —

6. Tol—@el A ¥ y &1 HIHE AT SIS T x=0.1 T x=0.2 3R =4 & b
x=0 IR y=1 H@JTj—izx+y

dx by using simson’s 1/3 and 3/8.



Use Runge-Kutta method to approximate y, when x=0.1 and x=0.2 given that x=0

when y=1 and j—z =x+y

qg gusy A | ufia™ oegg &1d $IRY 59

2 =2 4
A=|2 3 2
-1 1 -1

By LU decom position method Find invrse of the matix when

2 =2 4
A=|2 3 2
-1 1 -1
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
JeHad 36 ¢ 18
Maximum Marks: 18
vs — A
1. Calculate variance from the following data
C-1 0-10 10-20 20-30 30-40 40-50
f 12 21 45 30 10
2. State and prove Lindeberg levy central limit theorem.
3. Discuss about the mathematical Expectation. Also find the moment generation function
of normal distribution.
s —
If x~ B (10, %) then find out the mean and variance of Binomial distribution.
Discuss about the Geometric Distribution, also find the mean and variance of geometric
distribution.
6. Discuss about the lack of memory property of exponential distribution.
7. State and prove Chebyshev’s inequality.
8. Write short notes on:
a. Level of significance
b. Types of Hypothesis.
9. Discuss about the effect of change and origin on correlation and regression coefficient.
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de : &Y IORIY 9T | U1 P 3109 IR 800 F 1000 Tt # ford | |l ye srfard € |

Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

3MeHaq 3d 18
Maximum Marks: 18

s — 3
1. Ugl @1 a9 & arear &x | (Define and explain the terms)
(@) Af¢e &1 geh¥ (Invrse of Matrix)
(@) wi® =R(Slack Variable)
(1) 9g M Yol =¥ (Bounded and unbounded set)
2. U1 BT g4 for@adr 39 8 x| (Write down the dual of the problem and solve it)
Minimize Z= 2X1+3X2+5X%3
Subject to 5X1+6X2-X3< 3
-2X1+Xo+3X3 < 2
X1+5X-3x3 < 1
-3X1+3X-7TX3 < b
3. Solve the cost minimizing assignment where cost matrix is given by-

ms mo ms My
J1 2 5 7 9
Jo 4 9 10 1
J3 7 3 5 8
Ja 8 2 4 9




Yrs — 9

TM% §RT &1 d— Solve by graphical method.
Minimize Z=20x+10y
Subject to X+2y< 40
3x+y < 30
4x+3y < 60
fa@rd (Show that) S = {(x, y): 3x% + 2y? < 5} is convex set.
fa@ri (Show that) S = {(1,2,3), (—1,1,2), (2,4,6)} is Linearly dependent.
19 fasm # oifoved I9d &7 SuAfrar &7 ford |
Write uses of operation research in life science.
T Ay 37 g fowd
Explain application of Game theory.
famar &7 T B ford

Write the sales man problem.
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His — I

1. (®) S99 FIT ¢ 99171 | (Construct truth table of the following)
(i) (PR)B~PR)EPEQ)E~PEQ)
(i) (PR < (P R) (QB).
@) 3 (B,+,.) P Ifora sfcoraxy 8 1 Rig &%
If is a Boolean Algebra then prove that.
Q) A.(at+b) = a (ii) a+(a.b) = av a,be B

2. (@) gforad gora &1 [ g [ & |rver alRarfd o |

Define a Boolean ring for the operations.

(@) BPRATG B A 9 B & By
To use Karnauff map to simplify.
X=A'BC + AB'C+ABC'+A'B'C’
3. (@) fREr & r AR Plie! &1 [oewd ri| fawfsra gem |

Prove that the product of r consecutive integers is divided by r!
(@) gRaTfa & : (Define the terms)
a) arfoTee FaifewiaNd (Logical Quantifiers)

b) JgeR T == u1h (Euler and Hamiltonian Graph)
¢) SISt U% (Connected Graph)




Ylg — q
4. 3R AHISRUT BT B Bx: Solve the difference equation.

— T .2
Aryp — 70,41 —8a, =2".r

5. ISIEXUT P AU SIHB-IgS UTh bl gRAIRT P |
Define adiconnected graph with example
6. el (PR © PHOQR).

7. f&@mi— Show that in Boolean Algebra for x,y,z€B
(&) By! D))" = (x' @)

8. fa@™ (Prove that) = nc, = Pr", o

9. IRV & A SN US Pl aRerfe Y |

Define a complete binary tree with an example.
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s — I3
1. ORI ST &I 9RATNT BT IR SHaT JMRI 9adr |
Define mathematical modeling and give its limitations.
2. fag oINT &5 =er smrexd T & sast wrel 8™ W AR ovar 2|

Prove that in a simple harmonic motion the periodic time is independent of
amplitude.

3. f=fafReaa sl @1 =g w3 | (Explain the following terms):

a) amgfd wee (Supply function)
b) st wer (Demand Function)
c) Sared %werd (Production Function)

s — d

4. % W HEMRI QY &7 quid o |
Describe a simple epidemic model.
5. T& fgoichig omaray fed o fademr o |

Discuss a two species population model.
6. Tl BT T T PR B FEl BT Scord BHIRTY |

State Kepler’s law of planetary motion.




7. 99 INR T W UdTE UG ARG IATATANYT bl qUi BT |

Describe blood flow and oxygen transfer in human body.
8. Uil R & wIhifdesl MGy &7 JuiF BIfg |

Describe Markowitz model of capital investment.
9. TICHI—dIeexT AR &1 SIgall & MU & T H I DI |

State Lotka_Volterra equations in connection with two species model.




