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Instructions t9.4hie candidates :

1. ,ﬁq—mﬁwiﬂﬂwéwaﬁmaﬁmﬁl

This question paper consists of three questions and all questions are compulsory.

5 ociE T % 3 Iu A Jifea B |

Marks for each question have been indicated on the right hand margin. ;

2w s — 1§ et fepea T 2 1 3wl st frpes fen
1 ;

There is no internal choice in Question No. 1, remaining questions carry internal
choice. by
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4. mwmm—ﬁ%ﬁmﬁw%w%mﬁmmmwm 3
a"ttﬁnﬁﬁim%lmm—zagﬁﬂﬂ%,wmmm%lwma \\_\
ﬁﬁwﬁﬂ/ﬁm%,WFﬂWBﬂO%l

The first question is of 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.

s oty dE g T R, SHE! T W
Wherever word limit has been given, it must be followed to.

W

Fl

6. m—m%mﬂﬁwﬁ%mwilwwx%ﬁmnﬁﬁm -
aﬁaﬁmﬁm%@mm&éﬁmwﬁ%ﬁmmﬁﬁl -

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. :

), )

7. a&%@mﬁﬁeﬁmﬁwwwg&éa}w%ﬁ%ﬁwm
F 4 STl TR Bl WH HE SR |

In case there is any error of factual nauue:\;Pﬁﬂﬁng, then out of the Hindi and X
English version of the question, the English vexsion will be treated as standard.

1. Tr=fafea yes o-said J99 &1 ST

Give answer of the following questions in one or two lines :

123
(A) 3416{5'[4 5 6}@31&{1?1@1@[ b
789
[1 2 3 T
Find the rank of the matrix| 4 5 6]. '
7 8.9 '
. T123
(B) ana{e[o 1 0 | 21msH uH femfer |
210

123
Find eigen values of the matrix { 010 ]
210
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3.
(C) T x3-7x2 + 8x+9=0% Tl B,y 8 O o+ p+y I aPy F HH
fremifera |

If o, B, v be roots of the equation x3 — 7x2 + 8x + 9 =0, then find the values

of a+ B +vand apy.

cos 80 + i sin 80 . . _ -
(D) qﬁ(c0329+_i sin 20)3 ~ % a0 + i sin 260 Al a 3T b & TH T |

cos 80 +isin80
(cos 20 +isin 26)3 cosa

0 + i sin 2bB, then give the values.of a and b.

€) Ry : i =he g S ag e € |

Show that every cyclic group is an abelian group.

(F) V= G S, & wft araea faftay |

Write all elements of the permutation group S;.

(G) f(x)=xsin G—] x20,x €R.
lim ) %1 A e |

Let f{x) = x sin (‘1‘),:: #0,x €R. Find lim f(x).
X, x—=>0

) IR f:R>REGx=cH m%ﬁmﬁﬁqﬁ £ Rig x=c @
a2 | -

. Prove that if f : R —» Ris differentiable at x = ¢, then f is continuous atx = c.
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0 RigHim:

ilogEﬁ)=n—2tan_—1x

Prove that

()  sinx 3 log (1 —x) Heril & AHAM Juit wor ferflay |

Write Maclaurin series of sin x and log (’1 - X).

(K) Gl B i SATaeR S S g |

State Euler’s theorem for homogeneous function.

L) qfe x = rcos 6, y—rmnB%?ﬁéﬂffﬁWa( e)ﬁﬂml

o, y)

a(r, 0) ,wherex=rcos 0, y=rsin0.

Find Jacobian

M) maj log x dx %1 T frepifera |

Evaluate f log x dx.

(N) =121 e B (3, 4) S 0 feerfery |
Evaluate p (3, 4).
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(0) mmﬂf J f(x, ) dy dx 3 9 fad HifR |
0 0

1 x

Change the order of integration J f f(x, y) dy dx.
0 0

5 Prafufag T & fal o vwEl $ I fafan | s SO ST 100 TG 4 & |

10x 8 =80
Write the answer of ten questions from the following questions. Each answer
may be in nearly 100 words.

(A) firg 0 5 & wolifRem oer & 9 fm-Re aftenefies 1w & am
3 afrenefors it wifess g |

Prove that any two characteristic vectors corresponding to two distinct
characteristic roots of a Hermitian matrix are orthogonal.

®) % Frg area o & g aftestn fem
x+2y+3z=Ax, 3x+y+2z=Ay, 2 +3y+z=dzH AT ?

For which real value of A the equations
x+2y+3z=2x,3x+y+2z= Ay, 2x + 3y + z = Az have unique solution ?

(C) TR 2423 — 1422 — 63x + 45 = 0 F T Tremiiery, S o1 T T
FE AR | |

Solve the equation 24x3 — 14x2 — 63x -+ 45 = 0, one root being double
another. ' :

(D) Wﬂﬁmﬁmﬂ:ﬂq-ﬂmx3—pxz+qx—r=0%'ﬂ§lmapﬂ
7 Y o EfiE 603 — 1162 + 6x— 1 = 0 R e U |

Find the condition that the roots of the cubic x3 — px2 + gx — r = 0 may be in
H.P. and hence solve the equation 6x3 — 1122 + 6x—1=0.
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(E) fag s . sin (ix) = i sinh x 3R coshrlx = 16g (x+'\fx2—l), &l
x € R, (x> 1).

Prove that sin (ix) = i sinh x and cosh-lx = log (x++x2-1), where
x € R, (Jx{ > 1).

() Rig iR : a9 G H FaHEn Z(G) 98 T ITEE R |

Prove that the centralizer Z(G) of a group G is a normal subgroup of G.
G) fag Hif : uftfira o wia & g 2 |

Prove that a finite integral domain is a field.
(H) T2 f(x) = x* + log (sin x) A £'(x) Frewrfer |

If f(x) = x* + log (sin x), then determine f'(x).
(D 9 f(x) = cos x 3N g(x) = sin x, A g AT Ka)(x) = cos (x + %] AR

. nm
g™y = sin [x +--§~) V¥ ne M.

If f{x) = cos x and g(x) = sin .'r, then prove that fi))(x) = cos (x _!_1;_1:) and

g, = sin (x + %] ¥V neMlN.

() &-5THAH FISETHS _ lim )(3x—2y)=l4ﬁ'@'l?{Ql

y)->@,-1

Using &-8 techni i ~-2y)=
sing €-6 technique prove that . 9) 1_131&4,_1) (Bx-2y)= 14,

(K) xxyyzz=ka;wmﬁgx=y=z%anqtgazywmﬁm%q, &l k
fRrw? |

&z ,
Evaluate axdy at the point x = y = z on the surface x*y¥zz = k, where k is a

constant.
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w2 - _
@) fﬁ@ﬁﬁ‘ﬂ[ J log (sin x) dx=— ~72£ log 2.
0

/2

Prove that f log (sin x) dx=— -2— log 2.,
0

™) Targ i - I‘(Zm)-—- \/_ r(m) I"(m-i-;)

22m 1
Prove that ['(2m) = T [(m) T [m + 2)

s Py o S 5 e R | S S T 300 AR 1 320 =60

Write the answer of following three questions. Each answer may be in nearly
300 words.

(&) Rerg it o P el woferedt et & ik et e RemTReTe

Show that the following system of equations is consistent and find its
complete solution :

xp+2x) +Hdx T xy=4
" 2xy—x3 35, =4
—.2x9_.—x3?0

3xy 4+ xy—x3—5x4="7

Jyar / OR
T y=an\ | T S PR A1 30 I T SR i e <
T o % T SR o Y Uiy & s El |

Trace the curve y=a"\ / ;i—x and find the volume of the solid generated by ‘

the revolution of this curve about its asymptote.
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©

=1 .\‘\ﬁ\gﬁ\}-\\“

8
firg T R e U TR T IR A BT 8 3R sEEE AE
G = <a> Y HifE n & TAT n B = QUTTh k TSR & @1 G FI-k HIfE H TH A
ITEE (a¥9) 7 |

Prove that every subgroup of a cyclic group is cyclic and if G = <a> is a
cyclic group of order n and k is a positive divisor of n, then G has exactly
one subgroup of order k, namely (atk).

aﬂﬁmwaﬁtawﬁ%w%ﬁaﬂauﬂamwﬂaﬂtﬁm
& | |

State and prove Leibnitz theorem for successive differentiation of product
of two functions.

Y/ OR
Wh 9 x = f(t), y = ¢(t) Wit &9 o fear 70 3 | 30 ¥ & foU

aehaT-FIsA 1 FF AW hig 7 i fag R [(p)2 + (2?7

(ab)?? = a? + b? &[ P, P, T G0 m@tﬁaﬁ—wﬁm%
R &t g §; a, bada g a1 ¥ |

Given a curve in parametric form as x = f(t), y = ¢(t). Derive radius
of curvature formula for this form and hence prove that for P,, P, are
radii of curvature at the extremities of a pair of semi-conjugate diameters
of an ellipse, with semi-major & minor axis as a and b,

[@23+(@,5] (aby?3=a? + b2,

M-SFS-1-2017 (05)



