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Subject Code : QDB-38

ABLagA (You ulau)
(Gujarati Medium)

AWY : 3 S $4 381 : 200
JAA : (1) usua A, B 2id C [acioml 9, Ucls (Aol quididl Us-l dal dsl 98l
YAUHL e 9.

(2) UAS [AGUILHL WAl ool s AlE — AUdL $HAR FAoldElHl duidll ¢4
dnr wls [Qeuotl wediqL oaiel A ollo [l el wdiel awdl Adl.
Al 2L Ild 28 (Aol waiql Al e ol [Qeuotl wadlAL esaue, duldl
S dl d dwRaHl 2l gl

(3) [acuoL A, B uit C Hi AL Uil ociet [Hallkd aesiul quial.

(4) o 9 IMHL AL 2Udd Ul 2 dl ARdl vAAleHl dslad FeUd
dl, 213% ML Ut d L2 ML oLRldl-l el

(5) G2 3w Al owldl ol Usl U [Aseu de s % GHIMHL Aviall
289 ol tMl alell 25 A dvll asil gl

[acua-A

YAl : (1) U s¥is 19l 20.
(2) ottl % 20 Uil alell dvidll .

(3) &35 UsHdl 2 9L ©.
(4) <ot 2l 20 4l 30 wselMi @vial.

1234567). ) . .
1. 3%2{1{(6 50431 7)1%2%8&1%[ (transpositions) [4&2- $2l.

2. AU 52U 5 o S0 AYS Gell UAS A a U2 a2 = e gl dl, G A wueldld Ay
(Abelian group) 9.

3. AU 52U 5 sy wes (unity) AL yel Usa-l @duLdl w25l (idempotent elements)
55 0 v 1 ¢9.

4. o Ul {30 R, w2l gld. 13 Rell visM82s (unity) gld 24 1 € U, dl 06id 51
5 U=R.

5. R3AL Guiasia W={(s,s-t,1):s,t eR}l [Mad Bzl (standard operations)ll uRHLel
4.

6. Gl :x2%+xy+ 1-x%y2=0.

QDB-38 1 P.T.O.

DONNLOADED FROM : WAV | ASEXAVPORTAL. COM


http://iasexamportal.com/civilservices/
http://iasexamportal.com/civilservices/

DOMLCOADED FROM : WAV | ASEXAMPORTAL. COM

d

7. G3dl :(D?2+4)y=sin3x+eX ol D= X

N\

9. log [(ax + b) (cx + d)]- n¥ [asfaq 2wl

. N [The 1—cosx.
10.  [3ud sl - X Tog(L+ %)

11, % y=e@ X ubid 530 5 (1+ X2y, 4o + [2(0 + 1)x = 1]y, ., + (0 + 1)y, =0.

N\

12, [Bud o4l : | sindxdx.

o Y——3

2
13, [gaisa-dl (BHa il f f sin(x2 + y2)dydx.
0

14. ARl 28l 2l AsRA

P 3P 4p
1+§+§+—+ .....

15.  Hi-asiami slell gell cnvailid 52U wi-iasia yel Hidiasia s seaid ¢ 2 yel
Hila 5190, GelsRel 21l

COS 2X  CO0S 3X
22 T3

16.  uUstd s ¥ A3l cos x + + e 2L R UR 253U 2A[MAIF] 9.

17. euldl 5 (9% f(z) = xy + iy 2l C Uz ol ooual Add 9, ud d CHi deelus
(Analytic) <l

18. [4+x 2842 [Hd2el Aadl. i [rdel 4l Wi (valid) 29l ?

19. %l T:R3 - RZ2u v (A8 T(X,y,2) = (x+Yy,y —2) &ld dl Tl uHLdid sl
(Standard Matrix) 2Ll
fail 3 3 28 E o).
20. ealdl 5 B4 (x,y) 2 (0, 0) q@dl AR f(x,y) = Xty 5 @8l 2ARdc “1dd
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(@ru-B
yadl : (1) ueA sHis c 21 9l 32,
(2) oL % 12 Wil ool quidl-l .
(3) &35 UsHdL 5 9L ©.
(4)  walet U2 50 Ul 60 AselMi @vial.
21.  sleis-ydis uHa (Rank-nullity theorem) A4l dall d- y2ut [ady
T:R3> RS T(X,y,2)=(X—Y, x—Y, 0) {l& ASIAL.

22. % G sl A4S 9. d2l Hd-ll dld 21 Guads (subgroup of index 2) €9, dl Allid 53U %
Hul G Al [Reaa Guays o.

23. Abid 52 3 a+ /2 usi-l Avati-l ol | (R/2); sl a2t b yells Avail slu; 1
AHL ARAUAL A RSl [zt e ysl weal . (integral domain) 9 d &t
(field) € ?

N\ N 1 3\ X H H H
24, Alid 52U 3 [ady f(x) = Treli Gowlolg L £e51 AldA (Jump Discontinuity)

N

8.
25, urilasiadl eval suul. QiRl 5 (X, d) s Aiastal ©; dld; i X x X —> R+,

dy(xy) = % VX, yeX d3ly availid sl Aleid s2U 5 dy pl X WAl A

(metric) €.
26. G3dl : (yz + z2) dx —xzdy + xydz = 0.

27. y=x2 2w y = 2 — x2Al 92l Uzl il x = — 271 wUYeuy UReMsL s3 dl 21 fld
HoldL el 251 850l ALl

28. A [asa udlswl Gl ;

%zf— 2y tan x = y2tan? x.

29.  ALALAL HRSHIA UHA (mean value theorem)-ll GualdL 531 AUlGd 52U %

l+x<eX<l+xeXVx>0.

30. AUleid 52 b 2Rl (f ), wul f (x) = 0 <X <o0[0,00) U 0 VAL 153U 2A[MAF]

1+ nx
¢9. (Uniformly convergent to 0 on [0, «))

31 AUGA 52A 5 R3 AL e aulzal (1, 1, -1), (2, -3, 5) 2t (<2, 1, 4) L Y3l 1y .
(Linearly independent).

32, s (g s i u 2idl Ad auld 52 9 5 vl urAL [HBAA gl dq 2idr wmaHl

[gand [addg aolqo eld. A®d s20 % d-l udol d AP Bigell id-l g w1 @dd
UHIRLML 9.
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[acua-C
yadl : (1) usd suis ;33 ¢l 39.
(2) 2L 7 WSl 9H d 5 adidl waloll dvialAL €.
(3) &% Usdl 20 9@l 9.
(4) el A3 200 AstlML @val.

33, s adeitdHl Auda Aldl il Gell [Band ur | doud-l diR-l ueesll a2d . el
oflod €931 slalrtl s [Blg A1 2AbAl 9. saldl 5, 21 ulAl [Bald w0 0 vel 25l
CRE T

|2 _ a2

3a2

il a: -l Halewtl 59 ol & el Aga- Asia o ?

c0s20 =

34. 9 suvil AMUL AB, BC, CD, DE, EF i1 FA; Usd d%t W ©; dusil 93¢l
wsoflon wel w2slel o d Fd Hsausl sial ©9; o Al AB Ll Ralasi
(horizontal position) 3¢l €ld dl AB i DE-L Hed[Gigail direll ssial eid dl;
AUAL 521 5 d-ll d-a (tension) 3W 9.

35. s uAdd saMi (parabolic orbit) AUeiell r 2idy wudal [Big u2, RRiGgAl usiual

N 1 bR N\ H 3 H : pY
ALl AHU W(r +1)A2r =168 dx i 520 2l 2120 AlHdedl dous ©.
1l

N

36. 10 sl Al A3S (cyclic group of order 10)1 52¢l u%5 (generators) &4 €9. ?

37. vl Ul (i) FRUa 2EWEL 26l (i) adl 21607 248l

Ny @ logn - NP
AUGA 52U 5 2 (- l)”—ng—%{ ARl 2e17] 24l .
2

38. [a8u f(x, y) = x3 - 3x + y3 — 3yl silat [Agil (Critical Points) 2ltl, dal d¥- 22llHs
HetH, Yradu 2 -ld [Blg dals aollsa s

39, oflArl wHuAL GuAlal 531 vl Asa 3( y2 dx + x2dy Hadl; wdl C 2s oid as 9 (closed
C

curve) % (0, 0), (1, 1) i (1, 0) RRiBigl alzwa-l siaidl g (sl [aHidatn
Bisieidl 1l ¢9.
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Subject Code : QDB-38

MATHEMATICS (Main Examination)
(English Medium)

Time : 3 Hours Total Marks : 200

Instructions : (1) The question paper has been divided into three parts, A, B and C. The
number of questions to be attempted and their marks are indicated in each
part.

(2) Answers of all the questions of each part should be written continuously in
the answer sheet and should not be mixed with other parts” Answer. In the
event of answer found, which are belongs to other part, such answers will
not be assessed by examiner.

(3) The candidate should write the answer within the limit of words prescribed
in the parts A, B and C.

(4) If there is any difference in English language question and its Gujarati
Translation, then English language question will be considered as valid.

(5) Answer should be written in one of the two languages. Write in the
language (English or Gujarati) preference given by you. Answer should not
be written in both the languages in the same paper.

Part-A
Instructions : (1) Question No. 1 to 20.
(2) Attempt all 20 questions.
(3) Each question carries 2 marks.
(4) Answer should be given approximately in 20 to 30 words.

2 3456

652 43 1 7)lntotransposmons.

1.  Decompose the permutation (

Prove that if for every element a in a group G, a2 = e, then G is an Abelian group.

Prove that the only idempotent elements of an integral domain with unity are 0 and 1.

> L

If U is an ideal of a ring R with unity 1 and 1 € U, then prove that U = R.

5.  Find the dimension of the subspace W = {(s, s — t, t) : s, t eR} of R3 with standard
operations.

6. Solve:x2%+xy+ 1-x%y2=0.

: d
7. Solve : (D? + 4)y = sin 3x + X, where D = X

8.  Solve: (D?-2D +4)y = e*cos X, where D = %

9.  Find the n" derivative of log [(ax + b) (cx + d)].
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lim _1—cosx
10. Evaluatex_)0 X 1og(1 + x)

11, Ify=e®" % prove that (1 +x2)y, ,, + [2(n + 1)x = 1]y, + n(n + 1)y, = 0.

T

12. Evaluatef sin3xdx.
0

2

3 9-x
13. Evaluate the double integral : f f sin(x? + y2)dydx.
-3 0

. : 2
14. Test for convergence the following series : 1 + ittt
15. Define a Cauchy sequence in a metric space. When is a metric space said to be complete ?
Give an example of a complete metric space.

COS 2X  CO0S 3x
22 T3

16. Show that the series cos x + + o converges uniformly on R.

17.  Show that the function f(z) = xy + iy is everywhere continuous but is not analytic in C.

18. Find the Taylor series expansion of 4/4 + x. Where is the expansion valid ?

19. Let T : R® — R? be the linear transformation given by T(x, y, z) = (X + y, y — z). Find the
standard matrix of T.

_ 22Xy

20.  Show that the function f(x, y) = XA+ y2

has no limit as (x, y) approaches (0, 0).

Part-B

Instructions : (1) Question No. 21 to 32.
(2) Attempt all 12 questions.
(3) Each question carries 5 marks.
(4) Answer should be given approximately in 50 to 60 words.

21. State the rank-nullity theorem and verify it for the linear transformation
T:RES RS T(XY,2)=(X-Y,x-Y,0).

22. If Gis a group and H is a subgroup of index 2 in G, prove that H is a normal subgroup
of G.
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23.  Prove that set 1(x/2) of numbers of the form a + bn/2, where a and b are integers is an
integral domain with respect to ordinary addition and multiplication. Is it a field ?

24. Prove that the function f(x) = 7 has a jJump discontinuity at the origin.
1+e”

25.  Define a metric space. Let (X, d) be any metric space. Define d; : X x X — R as,

d,(x,y) = % VX, yeX. Prove that d, is a metric on X.

26. Solve : (yz + z2) dx — xzdy + xydz = 0.

27.  The region bounded by y = x2 and y = 2 — x2 is revolved about the line x = — 2. Find the
volume of the solid generated.

. : . d
28. Solve the following differential equation : a¥ — 2y tan x = y?tan?x.

29. Use Lagrange’s mean value theorem to prove that
l+x<e*<l+xe* Vx>0.

30. Prove that the sequence (f,) defined by f (x) = 1 +X xS X< is uniformly convergent
to 0 on [0, ).

31. Prove that the three vectors (1, 1, -1), (2, -3, 5) and (-2, 1, 4) of R3 are linearly
independent.

32. A point moves in a straight line so that its distance from a fixed point in that line is the
square root of the quadratic function of the time. Prove that its acceleration varies
inversely as the cube of the distance from the fixed point.

Part-C

Instructions : (1) Question No. 33 to 39.
(2) Attempt any 5 out of 7 questions.
(3) Each question carries 20 marks.
(4)  Answer should be given approximately in 200 words.

33. A uniform rod, of length a hangs against a smooth vertical wall being supported by means
of a string, of length I, tied to one end of the rod, the other end of the string attached to a
point in the wall. Show that the rod can rest inclined to the wall at an angle 0 given by

|2 _ a2

3a2
What are the limits of the ratio of a : | that the equilibrium may be possible ?

c0s20 =
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34. Six equal rods AB, BC, CD, DE, EF and FA are each of weight W and are freely joined at
their extremities so as to form a hexagon; the rod AB is fixed in a horizontal position and
the middle points of AB and DE are joined by a string; Prove that its tension is 3W.

35. Prove that in a parabolic orbit the time taken to move from the vertex to a point distant r

.1 :
from the focus is W (r + I)~/2r — I where 2l is the length of latus rectum.
il

36. How many generators are there of the cyclic group of order 10 ?
37. Define (i) an absolutely convergent series (ii) a conditionally convergent series.

® logn . .
Prove that X (- 1)" —ng— is conditionally convergent.
2

38. Find the critical points and classify them as local maxima, minima and saddle points for
the function f(x, y) = x3 — 3x + y3 - 3y.

39. Use Green’s theorem and evaluate the line integral ffyz dx + x2dy, where C is the closed

C
curve which is the boundary of the triangle with vertices (0, 0), (1, 1) and (1, 0) with the
counter clockwise orientation.
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