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[ This question paper contains 32 pages ]

RSM-08

MATHEMATICS-I
-1

Time : Three Hours Maximum Marks : 200
|/AT : i qo2 qUTISH : 200
IMPORTANT NOTE
wEwayt fdw

(@) The question paper has been divided into three parts — Part A, B and C. The number of
questions to be attempted and their marks are indicated in each part.

TR “37, “q 7 SR W W 9 Rted € uew w i @ e 9 et s sy e
3R I 3¥F 39 uvT H itk R W E

(b) Attempt answers either in Hindi or English, not in both.

SW T ar st wwr § § fodt v | R, SR O W@

(c) Write the answers in the space provided below each question. Additional Booklet or Blank
Paper will neither be provided not -allowed.

eI W S i Rl gY e & aw A | et (Re @ v @ Tt ges @
fear ST @R A & Suw aemia € s |

(d) The candidates shonld not write the answers beyond the limit of words prescribed in Parts
A, B and C, failing which the marks can be deducted.

SRR AT “37, “F A w7 H I s Pl vt o @ @ ey F 9 feed
T | TP IooiET R W FF HE T G969 & |

(¢) Incase candidate makes any identification mark i.e. Roll No./Name/T: elephone No./Mobile
No. or any other marking either outside or inside the answer book, it would be treated
as using unfair means. The candidature of the candidate for the entire examinations shall be
rejected by the Commission, if he is found doing so.

Faefl GRT I PRI AR S e GBI P g et A/ daer TR
AR AT I Fig PR SRR e S s sifther BRY STR Wt arfe s @ @l W
SR | SR BRT U U W R s s et ol F enafr g w3 Sme |



PART — A
AR HAT—
Marks : 40 : F: 40
Note : Attempt all the twenty questions. Each question carries 2 marks. Answer should not
exceed 15 words.

e ;IR 20 W & SO ARE | NS U % 2 3% FaiRa 1 S 15 vl § S 6 e
=Ted |

1.  Give definition of nullity of a linear transformation.

U g TGO B Aferet gt S |

2.  If V(F) is a vector space, then prove that
% V(F) o wice wafe & ot fag it 6
Ax=0=>A=00/Ax=0

3.  Prove that {1, ]) is a basis for R.

fog wm % {1, 7}, R2% fau o omeR 2 |

4.  Give an example of a non-commutative group.

T TR THg 1 T 4T |




Give statement of Lagrange’s theorem for a subgroup of a finite group.

T YRR W1E & T SR & foTe wrist o T e i |

Define a prime field.
Th Ao &1 i TR €T |

What is a zero sequence ?

T YT STRA T E ?

Why does a real sequence cannot have more than one limit ?

Ueh S ST U § ST Wi 4l et Tae 7

5 P.T.O.



9.  Why does the function f{x) = € sin x is continuous ?
WoT f(x) = ¢* sin x T Taa g ?

10. State Rolle’s Theorem.
T T T HYE HT |

11. Write down envelope of

TefTEs Y@t T Saelid fonad ©

y = mx +/a?m? + b2

12. Give definition of a limit point of a subset S of R.
WS R ¥ 0% SUNY=I9 S F U Wi (9 i TR S |




13.  Prove that the set R — Q of irrational numbers is not open.

Iy HEst & T=E R - Q fgw et & 1 fog wivw

14. Define absolute convergence of a series of real numbers.

AT HEATST Wl T ST 3 9T STRTEROT 3t afemar 1w |

15. Write down definition of a harmonic function.

T BT et ol IR ST |

. i
16. Write down equation of a normal at a point {r;; 8,) to a conic = 1+ecosH.

U,EEW%= 1 + e cos 8 % T 55 (1, 6,) W 3ifreray =1 geiig=or ke |

7 _ P.T.O.



17. How many normals, in general, can be drawn to an ellipse from a given point in the
plane of the ellipse ?

AT, U S R, 36 e 3 wwaer & Rere weh faeg [, For e sifivereat set T et
T7

18. Write down centre and radius of the following sphere :
T it T S o T Tt |

ax? + ay? +az? + 2ux + 2vy + 2wz +d =0,a = 0.

19. Write down sufficient conditions for a complex function to be analytic.

W TS For o faveisT 8 it gaier I fered |

20. State the fundamental theories of Algebra.
ST & Yo7 WA ol U HIAT |




PART -B
HT-&
Marks : 60 3 ; 60

Note :  Attempt all the twelve questions. Each question carres 5 marks. Answer should not
exceed 50 words.

AT 1 W 12 W o SO AR | R e 5 a7 B § | 3 50 v @ ot A8
ey | :

21. Let V be an n-dimensional inner product space. Prove that any orthonormal set in V is
linearly independent. Also prove that if x = (x!,....x") and y = (y',....,y") relative to an
orthonormal basis (e;) then ¢x, y =x! y! + ... +x"y", '

TV T o-fHE e e 9@ ¢ | faw St B VA 9 dermmer wyem ew
S B | A% Rl T SR (e) % W x = (x,... 00) Ty = (v,.....y7) 7 Fag
#ﬁz_rl_q%(x, Yy = xt yl + ..o Xy

22. LetV be a finite dimensional real vector space. Then prove that any two bases of V have
the same number of elements.

T ifve T w ofRfire St oo afeer wmfte o Rt <1 ot o g semar el |

9 P.T.O.



23.

In an inner product space V(R) prove that
T TR WS @ V(R) § fag it

|x, | <1l [yl

10



24, I f:G — G is a group homomorphism, then show that f is one-to-one if and only if
ker(f) = {e}.

AR £: G — G T Y i & Tt foaree 7 £ode g aft sit e aft ker(f) = {e) |

25. Prove that a finite integral domain is always a field.

g, =hifoTU op oo TR SEteT 20 O S B |

11 P.T.O.



26. Prove that
fog =g
d
o (sinx)=cosx
/
27. A variable chord PQ of a conic = 1 + e cos 6 subtends a constant angle 2 p at the focus

S. Show that PQ always touches a conic having the same focus and directrix.

Wwﬁ\mPwai— 1 +ecoseﬁmﬁ¢swwwaﬁwzﬁaﬂﬁﬁ% | Teas e
TvﬁﬁTPQBﬁ‘\TﬁWW forerept =1y ue foraar R 2, B W B |

12



28. Let ¢ be the empty class of open subsets of R. Then prove that the intersection of @ is R.
T % O, R % g s s e wp d | Tes ST ie N0 =R |

29. Ifareal sequence (a > is convergent, then prove that the set {a,} is bounded.

A T AR ST (a,,) AR & it Ferg o o wg=ear (o ) Wit @ |

13 P.T.O.



30. Find the sphere having a great circle
FUe T g At T T g |
2 +yl4z2 26+ 5y+22-4=0,2x-2y—z=35.

31. Find out the analytic function, whose real part is €¥(x cos y — y sin y).
= Frgeres e Y 9 e, Rt awate® S e¥(x cos y~ y siny) § |

14



32.

If f(z) is continuous on a contour C of length / and lf(z)l <M for all z € C, then show

that

<ML

<ML

15

P.T.O.



PART -C
-9

Marks : 100 3 : 100
Note : Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed
200 words. )

Az : ER Y5 T B | v W % 20 ofe FraiRa § 13X 200 v W st @ @ i |

33. Let V be a finite dimensional vector space and W, and W, be subspaces of V. Then

prove that
dim(W, + W,) =dim W, +dim W, — dim(W, " W,)

v b Vo aRi et e wafte & v W, 9 W, I 31 Suemie €, @t e i
dim(W, + W,) = dim W, + dim W, — dim(W, "\ W)

16
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34,

Let I be an ideal of a commutative ring R with unity. Then prove that R/l is a field if and
only if I is maximal.

AT 6 1 U Soh1E o ShATIMAE Serd R 5T U TR1ea & | Fom sifg o6 R/ O & g alk
o Shere Afg | AfmE T |

18
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35. Letf:R — R be areal function. Prove that f is continuous if any only if x, — x implies
that f{x ) = ().
T T £ R > R 0 arcifas wom & | fog witg 7 £ @aa 2om ai) &#R) Fe, akx, - x
TR () — fx) TR |

20
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P.T.O.



36. Find the asymptotes of the curve
Tread o5 & ST I Hifg |

2+2x-1

22
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P.T.O.



37.

Py

3
= tanr! S L g i

@+"@— in 2
. yay—sm u

Ifu=tan! then prove

24
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P.T.O.



38. If PSP' and QSQ' are two mutually perpendicular focal chords of a conic f =1+ecosH
then prove that .

i PSP' T QSQ! T HE - 1+ ¢ cos 6 1 T et it e i i ferg iR

(SP+SP'+8Q+5QY) (SP - SP'=SQ - SQ) I
(SP+ SP")— (SQ + SQ) (SP - SP'+ 8Q - SQ) 2

26



27

P.T.O.



1
39. (a) Iff(z)hasapoleoforder m at z= a, then prove that TZ) has azeroof ordermatz=a.

ﬂﬁz=aﬂ'ﬁz)@mﬂﬁt{$ﬁﬁﬁﬁf&¥ﬂﬁﬁm%z=aWé'ﬂv‘rqﬁﬁmﬁﬂﬁ
YA B |

(b) If f(z) has a pole at z = a, then prove that | f(z)] —>0aszZ—>a.

ﬂﬁz=aﬂf(z)ﬂ@ﬁﬁ%ﬁﬁl¥ﬁ%ﬁm%lf&)| —DooTAqz->a l

28
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P.T.O.
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