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Instructions to the candldates
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This question paper consists of three questions and all questlons are compulsory
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Marks for each questiori have been indicated on the right hand margin.
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21

There is no mternal choice in Question No 1. Remaining questlons carry internal
chou:e -
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The first question is of very short-answer type consisting of 15 compulsory
questions. Each one is to be answered in one or two lines. Question No. 2 is short
answer type, word limit is 100. Question No. 3 is long answer / Essay type, word
limit is 300. ‘

wTgl I15¢ G € T B, IHR! YIS |

Wherever word limit has been given, it must be followed to.

T~ % HIER & Tl P SW HUHAR & | Th ¥ % fafter w6 3w
' sAfrare wY & sHATER fore aun S s 31T Wt o Se A ford |

Question should be answered exactly in the order same as mentioned in the
question paper. Answer to the various parts of the same question should be
written together compulsorily and no answer of the other question should be
inserted between them.

a&ﬁs&ﬁmﬁﬁwﬁmaﬁwwwaﬁ@ﬁm%%ﬁwm
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In case there is any error of factual nature or printing then out of the Hindi and

English version of the question, the English version will be treated as standard.

qﬂmﬁw%@aﬁz@wﬁmmmél

Regular calculator alone can be used in the examination, not the Scientific one.
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1. Preafied 7o oy Ioa SR T S QA e | G - 15 x 4 =60
Give answer of the following short answer type questions in 2 or 3 lines :

A) g Priwist o TR e SR 9 g9 @ b gl @ o aret
T 1T o1 GHiIH F1d SR |

Find the equation of a straight line in polar co-ordinates which is parallel to
initial line and passes at a distance of b from pole.

(B) W% 2y? — 8yz — 4zx — 8xy + 6x — 4y — 2z + 5 = 0% ¥ & T w9
HIR | ' '

Find the co-ordinate of the vertex of a cong

2y? - 8yz—4zx—8xy+6x—4y—-2z+5=10

(©) wsfEn (arie) s Soft 6 oot FRE qor o W AR H TR
afa |

Define conditional convergence series and give an example of such a series.

(D) Trg Fif fs ves sfmif sTpwn wieg 2 § |

Prove that every convergent sequence is bounded.

() feardd f5 3 <a > 6 an=:'1+-:12'+';'+ +ﬁ§mqﬂﬁﬁﬁ g,
R T B 2 | ‘

. . 1 1 1
Show that the sequence <an> defined by a; = 1 +5+3+ ...+ does not

converge.
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® qﬁ?=x?+y]’+z¥?ﬁﬁ@'@ﬁ5 grad f(r) x T = 0 W&l f{r) Hat r
B R |

e =xi+ yT + 2K, show that grad f{r) x T =0 where f(r) is a function of .

ralone.

(G) weidia HifR 6 afew v, =(1,3,2), v,=(1,- 7, -8 W@ v;=(2, 1,- 1)
o aBrag | - "

Show that the vector v, = (1, 3,2), v, =(1,—7,—8) and v; = (2, 1, - 1) are
linearly dependent. "

() Toret e e % R s o R |

Define directional derivative of a scalar function.

@ fag (1,2, 3) @ 0 Sl 3@ T Yo afiee 9| SR S
x—y+2z=5;3x+y+ z=6% U R |

Find the equation of the straight line through the point (1, 2, 3) and parallel
tothe linex—-y+2z=5;3x+y+z=6.

0) R-wgde Rk el 37+ T -2k am T - 35 + 4K 9, T S
T AR |
Find the area of the parallelogram having diagonals 37 +T-— 2?, and
T -37 +4K.
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(K) s THE (2y — 2xy?) dx — (x* — 3x2y) dy = 0 1 HHIHTH U1 S0
Hif |

Find the integrating factor of differential equation

(x2y — 2xy?) dx — (x* — 3x2y) dy = 0.

(L) T e e eI i aiors S |

Define homogeneous linear differential equation.

M) wfifira fenfr W wmfy 6 aivarer G

Define finite dimensional vector space.

) A T, y,2)=@x+2y-2,y+2x+y-22) 5 gionfa T : R3> R3 T
s ST 8, A T % wfafram U6 form e Hifkd |

Let T : R3— R be the linear transformation defined by
T(xs Y, Z) :.(x + 2)’“'2: y +z,x+ y- 2Z)

Find the dimension of image U of T.

(0) A aHe gHiHw p2+q2=4a%3_a'ﬁﬁsﬁr, aﬁp=%qa‘ q:%%:I

Solve the partial differential equation p? +q2 =4, wheré p= 'gxz and g = 'S—Zy' .

' M-SFS-11-2017 (05) P.T.O.
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2. fafaRes § @ 5 &8 7ol & S AR | I8 I AT 100 T=3) <61 Eim
Cx A 10x8 =80

Write the answer of any ten (10) questions from the following questions. Each
answer should be limited upto 100 words.

da db > s _d >
@) MRG =2 x TTE=2 x0T, @ frg AR 53 (I 7)
=2x(Ix )
—> -
If%—?:? x a and _%3—3 x b, then prove that% (E’x T;)
-2x(@x 1)

(B) WTg WY I e fRgd 91 39 T 1 HeId be F=127 +xy] &
W@ﬁ'&ﬁlﬁﬁ'z=0ﬁﬁaﬁ,ﬁ'&ﬁﬂﬁﬁ@aﬁxﬁo;y=0;x=a;
y=a%agﬁm%,a%qﬁfﬁ%mm%mm%1
State the Stoke’s theorem and verify this theorem for the function

F=x27+ xy? integrated round the square in the z = 0 plane whose sides
are along the linesx=0; y=0;x=a;y=a. .

(C) Famher FHIEOT v sin 2x dx + (- y2— cos?x) dy = 0l BT HIRT |
Solve the differential equation '
y sin 2x dx + (- y2 —cos?x) dy=0

(D) =t farfty =61 i o R i SEwem T ap + 3yq = 2(z— x2q?)
1 GOl R TR IR |
Using Chf_srpit’s-method, find the complete integral of the equation
xp +‘3yq =2(z —x2q3).
M-SFS-II-2017 (05)
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Prove that every linearly independent subset of a finite dimensional vector

space V is either a basis of V or can be extended to form a basis of V.

e dafd RI(R) W R3(R) W 39 T Raeh §qr=awor 7id HRR g afam
(1,0,—1) AT (1, 2, 2) B fereania Sl g &7 |

Find a linear transformation from vector space R*(R) into R*(R) which has

its range the subspace spanned by (1, 0,-1) and (1, 2, 2).

MR FRUGT VI SRR 8 a1 T, U V W & aw
S B 198 ot il f Unes oithie e @ 1 aa g fRd f

SIfer (T) + ¥t (T) = F U

Let U and V be vector spaces over the field F and let T be a linear
transformation from U into V. Suppose that U is finite dimensional. Then
prove that

rank (T) + nullity (T) = dim U

1

(H) g At % tim n;‘-=. 1.

n—wo

1

Prove that Iim nE= 1.
n—ow«w
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firg R 5 s Fensl w1 ogwn, Y Ffmd g @ afg
et i 48 FTHH T B AT |

Prove that a sequence of real numbers converges in Rif and only ifitis a

Cauchy sequence.

x % w3t aeTeRes Tl & ford, Soft

1 135 5 1.3....2n-1
2% 24"2 7465 Tt 24 _am © 7t
<1 e 1 wdltem R |
Test for convergence of the series
1 13 13.5 1.3....(2n-1)

FEF AP A6 Tt g, om) B e

for all positive values of x.

WG x2 + 4x — 3y = 0.% s, T, 3187 AT AT S =H FHHOT T
HhifR |

Find vertex, focus, axis and equation of the focal chord of the parabola
x2+4x-3y=0.

O T T T g (3, b, ©) & TSRAT & A1 & i A, B AT C T HIA

2 1%@@&1&%%0@0%%@%@8
3,0, ¢ rdmiimionm g

xyz

A plane passes through a fixed point (a, b, ¢) and cut the axes in A, B and
C. Prove that the locus of the centre of the sphere OABC is

+=+

=2. O being the origin.

Hm
“ o
NI
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M) ﬁ§(4,2,4)ﬂgmﬁa|ﬁ~waﬁ
2x+5y+4z+1=0Td4x+Ty+6z+2=0
W Taaq aet o Gt Jd hift |

Find the equation of the plane through the point (4, 2, 4) and perpendicular
to the planes
2x+Sy+4z+1=0and4x+Ty+6z+2=0

P it =W

(N) 39 o iR e 1 Tie Ta iRl et U Yews 9a
R+y2+22=9,x-y+z=32 |

'Find the equation of the right circular cylinder whose guiding circle is
2Ay2+z2=9 x—-y+z=3

3. frafefaa 7 & fe € wel & ST RN | Ts ST AT 300 Y5G) hi wET
ekl .3%20 =60

Write the answer of any three (3) questions from the following questions. Each
answer should be limited upto 300 words.

(A) TR 6 T us gfew wnfE RAR) R v e gona § Sl 77 Far
TR H aegg

9 4 4
-8 3 4
16 8 7

i frelia Rear @ lﬁaﬁf&i@t%’rﬁwﬁam% |

Let T be the linear operator on vector space R3(R) which is represented in
the standard ordered basis by the matrix

9 4 4
8 3 4
-16 8 7

Prove that T is diagonalizable.
M-SFS-II-2017 (05) P.T.O.
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®) e freror faft grr freifena sl B e BN -
(x+ 2)3—3 —(2x+ 5)%%+ 2y = (1 +x)e*.

Solve the following equation by the method of variation of parameters :

(x+-2)%—i§ -(2x+ 5)%+2y= (1 +x)e-.

(C) TiTE ITE TG B B faREd | 2 +yi=4;z=07 z=2;13rtrha%
Tt S % T GO F = 46— 2920 + 2R & T i romen wim o
ey IR |
State the Gauss divergence theorem, Verify the Gauss divergence theorem

1 A A . ’
for finction F = 4x1 — 2y2j + 22k taken over the region S bounded by
2+y2=4z=0andz=3. )

(D) afd eFToreh STl <) A <a >0 THR 3 6

{ :
gn=§(an_l+an_2),ﬁtﬁ nz=2 %‘R"l&, a’aﬁ@'l@ﬁ; ShH <a >

aftEd Af B lim 2 Wi @ HIRA |

If <a > be a sequence of positive numbers such that

1 :
a4, =5 (8, +a,_,), forall n > 2, then show that <a> converges and

determine lim a_.
n—ao an
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(E) U forg P PR a@ -+ +2 = | TUYRN R 71 P TR A1 9 OP
T ErEa ael 3% B A, B, C R fremar 19} A, B, C R oA aret aen
Fréwiss Tl % GHIR aa firg Q W firerd € 4t Q o1 foreg vt sva AIRA
77 o e forg R

A point P moves on the plane+3 +== 1, which is fixed and the plane

through P and perpendicular to OP meets the axes in A, B, C. If the planes
through A, B, C parallel to the co-ordinate planes meet in a point Q, then
find the locus of point Q. O being the origin.

M-SFS-11-2017 (05)



