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DY PIS P AP~ 3Nferpad 3@ : 30
Course Code: CSSMM-01 | (Course Title) Calculus Maximum Marks : 30
gus — I
Section ‘A’
4" IR U

Long Answer Questions.

e = Tl B SR 800 A 1000 el H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
TfSrpaH 3id: 18
Maximum Marks: 18
1. R~ YT Bl forgamr RIg a |
State and prove Lagrange’s mean value theorem.
2. Ifg y =sin (msin~'x) & @ (Y 1) STd B |
if y =sin (msin’x) then find (Y n)o
3. S| BN %
Find :

d X i
() &((Cosx)tan + (Cotx)smxj

ABARIT UHT & FEaT Ay = log (1 + sinx) &1 fR ford |
(b) Expand y = log (1 + sinx) by Maclaurin’s theorem.

Qus — §
Section - B
Y I U
Short Answer Questions.
e : 91 U & S 200 300 WeaT H o |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JAHTH 3 12
Maximum Marks: 12
4- RIS W BT SR [0, 5] F WA (n) = x(x-1) (x-2) T BT
Verify lagrange’s theorem for the function f(n) = x(x-1) (x-2) in [0, %]

5- ST PN ix - (Si:x)x_z

Sin x\x2

Evaluate : x —»

6- CoR UHI ¥ g PRy fo—
. 2x3  2%2x*  22%x5

e*cosx =1+x— 3] + TR o RALI
Using Taylor’s theorem prove that
2x3 2%2x*  22%x°

+ —
3! 4! 5!
7- & I, = [Atan*x dx 99 < L, + I, =1
T

n-—1

e*cosx =1+ x—

i I, = foz tan*x dx thenshowthatl, + I,_, = —
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Long Answer Questions.

e 1 Ul & Sk 800 W 1000 TRt H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

1.

TfSrhaH 3id: 18

Maximum Marks: 18

Ife vt g fAfy afee g 2 ik T7: v o V91 T Y& yfafamr 2, ar e
PG fb V& I =T FI Bife. T I I

If V is a finite dimensional vector spaceand T : V — Vv1lisalinear map, then prove that LimV =

rank T + nullity T

NG BURRU T IR3 5 IR3, T (X, y, 2) = (2 + v, y-z, 2y + 47) ERT URWING, & A
JAAATEA TR AT T AT O AfGe ST dIfoTg | i T fasofia 872

Find all eign values and eign vectors of a linear transformation T : IR3 - IR3, defined as T (x, Y,

z) = (2x +vy, y-z, 2y + 4z). Is T diagonolizatble?

I U FAfe H |few & AW @I gRWItg g | afs a dAm b U@ 3T oM
e (V, < >) & & e w@d=n afew €, ar g S &
[ <a,b>[ < [la |l [[ bl

Define the norm of a vector in an inner product space. If a and b are two linearly independent

vectors of an inner product space (V, < >), then prove that

[ <a,b>[ < [la |l [[b [l




Hug — §
Section - B
oY SR Y

Short Answer Questions.

e : it ueEl B S 200 W 300 Feat H R |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JAMTHAH 3ih: 12

Maximum Marks: 12
4. g oY & Afms RMARRA g & | FIRFEe g s ¢ |

Prove that the characteristics roots of a complex hermitian matrix are all real.

5. IR T IRZS IR, T (X, y)=(x+Y, X -y, y) §RT g9 ufafermr &g 8, ar T
®I PIfS (S) T T=AT S DI |

Ifamap T :IRZ - IR3 be defined by T (X, y) = (X +y, X - V, y) is linear, find rank and
nullity of T.

6. U Hol f, IR2 R f=ger A gRyid 2 :
fy)=(x -y)2+xy, ,SEIx=(x,x,) and y=(y,.y,)
T f TP g ®T 8?2 S BT |

A function f is defined on IRZ as follows :

f(xy)=(x -y)2+xy, ,wherex=(x -x) and y=(y,,y,)
If f a liulinear forms ? Verify.
7. IV &F F R Iew 99 39 UBR 7 (& sH@ Dls Ifd Iuwdre 781 8, ar
UV fh V={o0}3rrar V & 191 U 2|
Let V be a vector space over a field F such that it has no proper subspace. Then show that

either

V={o}ordim V=1
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Long Answer Questions.

e N Tl B SR 800 A 1000 el H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

Ifhay 3iw: 18

Maximum Marks: 18

1. (®) I a b, c A TAT GAHS &, Al qASY fh
bc+ca ab 1

b+c c+a a+ b 2
(@) |If a, b, c are positive and unequal, then show that
bc ca ab 1

(a+b+c)

a+b+c
bic c+a a+b 2 (a+b+c)
(@) BT HIRNTT - x* —5x°+ 7x* —5x +1=0.
(b) Solve: x* —5x*+7x* —5x+1=0
2. (@) Rig HITe—
X+y+2z X y =2(x+y+2)°
z y+z +2x y
z X Z+X+2y
(@) Prove that—
X+y+2z X y =2(x+y+2)°
z y+z +2x y
z X Z+X+2y

@) afE FERT x° + 3pxP + 3gx + r = 0 B ol IAD AUl § g, AT Rig PRy &
29°=r(3pq-1).

(b) If the roots of the equation X3 + 3px2 + 3gx + r = o are is harmonic progression, the

prove that

2¢°=r(3pq-r1).
3. ATATY & T A1 & oy Fiaxol & 8 &

X+y+z=6
x-2y+3z=10
X+2y+2z2=yu
(i) BT A T B
(i) T AfGdT 8 7 |

(iii) ST &1 B



For what values of A and p the system of equations has

X+y+z2=6
X-2y+3z=10
X+2y+2z2=yu
(i) No solution.
(ii) A unique solution.
(iii) On infinite solutions.
g — §
Section - B
Y I U

Short Answer Questions.

e : it ueEl B S 200 W 300 Feat H R |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

BT 3ih: 12

Maximum Marks: 12

1. Sin®0 T Cos 0 & UGl H Fdd DIV |

Express Sin0 in terms of multiple of Cos 6.

2. G o, B, FHIGRIT X' -3x-6=0 Hol &, dl o'+ p* BT A A BT |

If o, B are roots of the equation x*-3x-6=0 then find the value of o*+ p*.

3. Bl BIVU : 7%+ 2.7%-15=0
Solve : 7% +2.7*-15=0

4, g PU f6 — AUB=ANBIRT IR daad I A=B
Provethat-AuUB=ANBif A=B
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Course Code: CSSMM-05 | (Course Title) Analytical Geometry Maximum Marks : 30
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Long Answer Questions.

e ¥ Tl B SR 800 A 1000 weal H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
ffhad 3fd: 18
Maximum Marks: 18

1. Find the equation of tangent at (r1, 61) to the conic

f =1+eco0O
r

¢
s 7 = 10k (r,, 0y) TR Tt T wvawor R |

2. Find the shortest distance between the Lines " =a+tb andf=c+sd

XERI F=a+th T r=c+sd & 9 F IYAqH g T B |
3. Find the equation of the cone whose generating curve is
X2 + Y2 + Z2 = a2 and X + Y + Z = 1, whose vertex is

0,0,0
grcﬁ BT H?-IICMUI ford RTadT SRET T X2+ Y2+ Z2=a?Tm X + Y + Z =1 &, @ Vertex (O,
0,0) %
TGrg — §
Section - B
oY SRig U

Short Answer Questions.

e : T T B SR 200 H 300 &l H ford |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JTHIH 3h: 12
Maximum Marks: 12

.1 . .
IAICE = acos + bsin®. T IchgHT TAT A YISH Bl THTs Sd DN |

1
Find the eccentricity and length of latus rectum of the conic P acoso + b sind.

2. IH FHAA BT FHIBROT ST B Sl (1, - 1, 2) I T[oiRal & dAT FHAA 2x + 3y - 4z = 8 qAT
3x -2y +3z=6WR oI aq 2|
Find the equation of a plane which passes through (1, - 1, 2) and which is perpendicular to the
planes 2x + 3y -4z=8and 3x -2y +3z=6

3. (a0,0),(0,b,0),(0,0,c)TAT (0,0,0). ¥ TSR dTel el BT AHIBIOT HTd BN |
Find the equation of the sphere passing (a, o, 0), (0, b, 0), (0, 0, ¢) and (0, 0, 0).

4, AT 2+ 22 + 222+ 2x+ 3y + 42+ 22 =0 (-1, -2, 3) W W2fl BT AHHROT S P |
Find the equation of the tangent at (-1, -2, 3) to the sphere 2x* + 2y? + 22° + 2x + 3y + 4z + 22 =0
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Long Answer Questions.

e ¥ Tl B SR 800 A 1000 weal H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

FfIHaT 3id: 18
Maximum Marks: 18

1. @ f& & T 691 roots Ud Afdell g A HEaRll & UM & ATuer grar 2 |

Show that 6th roots of unity is an abelian group with respect to multiplication of complex

numbers.

2. e f& uRfad ameell SRR uRe=T Th Fies B8N |

Show that a finite commutative integral domain is a field.

3. REn f& yx& uRfAd semigroup fraH FR=M@GRT oM @] 8IaT €, o 98 &R

oifth S Socl I =&l 8al 2 |
Show that every finite semigroup in which cancellation laws hold, is a group but
converse is not true.

U — §
Section - B

oY SRig U

Short Answer Questions.

e : 91 U & S 200 300 eaT H o |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

Ifrhpay 3fdh: 12
Maximum Marks: 12

1. U 3Nl W P ISRV AT ST Fhrd 21 2 |

Give an example of an abelian group which is not cyclic.

2. RIT(Ss,) TAT (Zg, +) THGIRSG &2 AfT B ol HRT IR |
Is (S3,) and (Zs, +) isomorphic? If yes, give reasons.

3. T YIS prima ideal, T IMfHIH westw BT & bl Iotd (R +, )
Is every prime ideala, maximal ideal inaring (R +,")

4. (Zyp, +) B | SUTE BI ford |
Give all sub groups of (Zi2, +)
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Long Answer Questions.

e 1 Ul © SR 800 W 1000 AT ¥ fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
ffhad 3fd: 18
Maximum Marks: 18
1. Solve the differential equation.

TBH THIBRT Bl T BN |

dx
—=my-nz,—=nz-Ix
dt
dz I—mm
—=|IX- y
dt
2. Show that the differential equation
2 2
S+ LAY
a“+1  b24n
is a parameter is self orthogonal.
fe@Eri & sradme THIHR
x2 Y2
2 =L} & yrafas g8, Wi g |
a~+A b +A

3. Solve the differential equation.
JAqPHel AHIDBRUT BT B BN

dx
— +2x—3y:t,d—y —3x+2y:e2t
dt dt
g —
Section - B
oy SRR ICES]

Short Answer Questions.

e : @il ueHl © SR 200 W 300 IaT H o |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JAfTHAH 3ih: 12
Maximum Marks: 12
1. 3fdebel FHIDRUT DI B HIVY | 1+y2+(x_e—tan_1y)z_§c’=0
Solve the differential equation: 1 + y? + (x — e~t@""'7) % =0

2. & DY (Solve) p = log(px —y),p = Z—i

g BY 5@ L o2
3. B (Solve) o 2dx +y =xe”sinx
4. B HIFSTT (Solve) xZZTZ—xZ—z+ 2y = x logx
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Long Answer Questions.

e ) Tl B SR 800 A 1000 WAl H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

Jfpad 3ih: 18

Maximum Marks: 18

=

1) (@) sTa AR X”Lmow

rim (1+x)X —e
Evaluate X%OL

() afy ym Y'_llmzzx, ar Rig BN 15 (6 - 1) Yoeo +#20 + 1) XYuq + (n* -
m?) Y, =o0, S8 Y, , Y BT qdl 3adbed AT BRaTl § |
) Y™y VM o) brove that (- 1) Yn + 2 +(2n + 1) xymes +(? - m?) Y =0,

where Yn denotes the nth derivative of Y.

2. (®) IrghH fo, ), STEl aw%ﬁﬂﬂljﬂﬂﬁ%@fﬁwc)maﬂﬁm

(@) Find the least upper bound and greatest lower bound of the sequence {an}, where

1
an—_
n
fearsy & argemH T T AR ©
(@) {an},\_ﬂET N el n+2 Qn’ !
a —i+—1 +———+i
(b) Show that the sequence {a } where n= o 2 n’ IS convergent.
1+1 1+1+1 STATS Tl e
3. (EB) A X+ wx Z2ax 203 4 (x >0) Edl ol
IS |
: 1+1 l+—+1
(@) Test the convergence of the series x + iy 2.4 23, (x>0)

@) #ft 2(pa, @ fore foraiet exe 1 forgar Rig 3|

(b) State and prove leibnitz test for the series ¥ (-1)"a,, .
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Short Answer Questions.

e : T T B SR 200 W 300 &l H for |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

JfpTH 3Heh: 12
Maximum Marks: 12
1. <uigy &
1 1 1
Iog[1+Sinx] = x—=x2 xS xt
2 6 12
Show that :
1
Iog[1+Sinx] = x—=x2 st
6 12
2. o f(X) & waq & fagar @iy srEf
5x -4 , 0<x«l
f(x) =
4x -3 , l<x<2

Discuss the continuity of the function f(x), where

5x -4 , 0<x<l
f(x) =
4x -3 ,1<x< 2

3. B FEHE T @ e 9 gy kb afe X > O, @

xlogloe
log,n(x+1) =
10 1+

ol <\

With the help of Cauchy’s mean value theorem, show that if X >0,

xlogloe
1+0X

202\

logyg(x+1) =

4. argea {f.}, wref

nx
fa(x) = 5 2szTR
1+n"x

P AN JAIRT BT S BT |

Test for uniform convergence, the sequance
{f.}, where

nx
fn(X) ZTVXSTR
1+n7x
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gug — I
Section ‘A’
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Long Answer Questions.

e N Tl B SR 800 A 1000 weal H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

IffSrhay 3fd: 18

Maximum Marks: 18

1. o"Rt~T Ay &1 TRt exa U e Polynomial &1 sma @) it &3 1 sifdsi &1 Fea

A4 A BT
Applying Lagrange’s formula, find a cubic polynomial which approximates the following
data

X -2 -1 2 3

Y (%) 12 -8 3 5

2. fa W egar X dor X & HErar ¥ e &1 A od @Y o9 X = 0.644 81

From the given table of x and €*, find the value of € when x = 0.644.

X 0.61 0.62 0.63 0.64 0.65 0.66 0.67
y = ¢*|1.840431 | 1.858928 | 1.877610 | 1.896481 | 1.915541 | 1.934792 [1.954237
3. oW O 9 3 T Fifaxo o7 g w |
Solve the following system of equations by cramer’s rule :
2x+ y+ z =10
3x+2y+3z =18
X +4y+9z =16
Qe — §
Section - B
oY Sk U
Short Answer Questions.
e : 9 UeEl © S 200 W 300 eat H R |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
RT3 12

1. R & - ﬁw@rwwj”exdxmmaﬁaﬁl

Evaluate the integral J12'5

>

1
eXdx by Simpson’s grd rule.

Maximum Marks: 12

I A Ay ¥ /38 BT A9 STHAT & IR W T AT DN |

Evaluate /38 by Newton - Raphson method correct to four decimal places.

w

afgaa # gfoam o fafy &1 aw=mi |

Explain the inverse power method in matrix.

Ea

NRI=ST & {1 d1 YUY B IRAT B |

Explain Lagrange’s mean vlaue theorem.
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Long Answer Questions.

e ) Tl B SR 800 A 1000 el H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

IFfHad 3id: 18
Maximum Marks: 18

1. fafer gIRT 99 &l 8l o |
Using simplex method solve the problem.
Max Z = 2X1 + 5X2 + 7X3
Subject to 3x; + 2x, + 4x3 < 100
X1+ 4%+ 2X3< 100
X1+ X2+ 3x3< 100, X1 >, 0, X2>, O, x3> 0.

2. 7" YA U BT &l N |

Solve the minimal assignment problem

Man— 123 | 4
Job I | 12 130 21 15
lL m 18 33| 9 | 31

HI| 44 |25 | 24| 21
IV 23 30 28 14

3. J[FASHT T & IR H IR 9 918y ¢

Explain the Euclidean Space.
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Short Answer Questions.

e : T T B SR 200 W 300 &l H ford |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

BT 3h: 12

Maximum Marks: 12

1. 3R 94 b SYANT Bl ford |

Write uses of operation research.

2. ArsTie g3 & forw s fafy o1 a9sm |

Explain Hungnrium method for assignment problem.

3. Wd Al & IuIT @l ford |

Explain applicationof game theory.

4, Tihad A & Woe TART B T BN |
Solve the LPP Problem by graphical method.
Max Z = 8X1 + 7X;
Subject to 3x; + X, < 66000
X1 + X2 < 45000
X3 < 20000
X2 < 40000, x; >, 0, X; >, O.



