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Within 10 minutes of the issue of the Question Booklet, check the Question Booklet to ensure that
it contains all the pages in correct sequence and that no page/question is missing. In case of faulty
Question Booklet bring it to the notice of the Superintendent/Invigilators immediately to obtain a
fresh Question Booklet,

Do not bring any loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

A separate Answer Sheet is given. ¥ should not be folded or mutilated. A second Answer Sheet shail
not be provided. Only the Answer Sheet will be evaluated.

Write your Roll Number and Serial Number of the Answer Sheet by pen in the space provided above.

On the front page of the Answer Sheet, write by pen your Roll Number in the space provided
at the top, and by darkening the circles at the bottom. Also, wherever applicable, write the
Question Booklet Number and the Set Number in appropriate places.

No overwriting is allowed in the entries of Roll No., Question Booklet No. and Set No. (if any} on
OMR sheet and also Roll No. and OMR Sheet No. on the Question Booklet.

Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will be taken as
unfair means.

Each question in this Booklet is followed by four alternative answers. For each question, you are to
record the correct option on the Answer Sheet by darkening the appropriate circle in the corresponding
row of the Answer Sheet, by ball-point pen as mentionted in the guidelines given on the first page
of the Answer Sheet.

For each question, darken only one circle on the Answer Sheet. If you darken more than one circle
or darken a circle partially, the answer will be treated as incorrect.

Note that the answer once filled in ink cannot be changed. If you do not wish to attempt a guestion,
leave all the circles in the corresponding row blank (such gquestion will be awarded zero mark).

For rough work, use the inner back page of the title cover and the blank page at the end of this
Booklet,

Deposit only the OMR Answer Sheet at the end of the Test.
You are not permitted to leave the Examination Hall until the end of the Test.

If a candidate attempts to use any form of unfair means, he/she shall be liable to such punishment
as the University may determine and impose on him/her.
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12P/217/31

No. of Questions/ﬂ'ﬂ?ﬁ I §&ar: 150

Time /@94 : 2% Hours /9w Full Marks/quiia : 450

Note/Tz: (1) Attempt as many questions as you can. Each question carries 3 marks. One
mark will be deducted for each incorrect answer. Zero mark will be awarded
for each unattempted guestion.

Afemfis T W T OFE F UG | TQF U 3 FF F g ) TUE Tod Wk
fow e o F1 ST | YRS STNG T A WIS R A

(2) If more than one alfernative answers seem to be approximate to the correct
answer, choose the closest one.

afe wwfyer Il I 9@ W F FEe wdig 8@, @ fweas v 39t 2

1. Let a relation R be defined on the set of complex numbers C by ZRW to mean
Re(Z)<Re(W) and Im{Z}<Im(W). Then this relation R is

{1} reflexive and transitive but not symmetric
{2) symmetric and transitive but not reflexive
(3) reflexive and symmetric but not transitive

(4} symmetric but not reflexive and transitive

345 1 - (PT.O)
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(345)

A f waw R oafw dEwell % §gEE C W ZRW g0 Re(Z)<ReiWw AW
Im(Z ) < Im(W) sRaiyg &1 78 I8 =Y R

(1) wIged Wd d@ms fohg onfia 38 @
(2) @wfig @ dFmE fryg wged T8 ©
(3) =qey @ wAfm g Fwme T ¢
(4) Tl g @ged a9 gwme T8 ¢

Let the relation R defined on the set A{ 1,2, 4,6,---} by x R y iff x and y have a common
factor other than 1. Then the relation R is

{1) symmetric and reflexive but hot transitive
{2) transitive and reflexive but not symmetric
(3) symmetric and transitive but not reflexive
(4) symmetric, transitive and reflexive

o 6w A{1,2,4,6,--) W WG R, x Ry A o Fam A x wwn oy, 1| & ol
UF IWER oAEsS @A ¢ 8 o 31 99 gr wRrY R

(1) sufid wd wgey frg gwms T8 R

(2) wFwF W waged frg awiva W@ R

(3) wwfe wd wwE Ry weged Jd R

(4) wHit@, THHE U4 @geT B

Which of the following statements is not true?

(1) Identity permutation is always a even permutation

(2} Product of two even permutations is an even permutation

(3} Inverse of an even permutation is a even permutation

(4] Preduct of one even permutation and one odd permutation is a even permutation

2
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feg & & BW-T FU9 GG 38 82

(1) 09 FHI9 TeA Y HATY BT 2

(2) A T FATE K UEGS UF FH FHET Bl
(3) TF GR FAEA W Y Uh TH HEHT Far @

(4) UH TH FEET 99 TH [0 WY H PEES Th G FHEd Bl @

4. The number of odd permutations of the set { 1,3,5,7,9} is
= { 1,3,5,7,9) & famm wwedl 6 gen @

(1) 15 2} 30 (3) 60 (4) 120

5. Which one of the following 1s an even permutation?

(1) f=(123)(L2) 2) f=(L2)(L3)(L4)(25)
3) F=1(1,2345/{L223}(45) (4} None of these

freg § & B9 W w87

(1) f£=0(1223}(12) (@) f=(12)(13)(}L4){25)
(3) f=(1234,5)(L23}(45) (4) o & wi§

6. Which ltiplying itself of the permutation f=[© = 41 ves[ 1 = 2 Ty
. ‘nich power muit ANg 1tsell Q1 tne BEeErmt . = IVES r
‘ PYE P 134 281 23 4

P

N
3

iﬁﬂqq\uﬁmw&ﬁwmﬁmﬁ 32 i]mwrﬁ%?

I

2 3
3 4

ho

m s - e f° @ s
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7. Solution of 235x =54 {mod 7) is
235x =54 (mod 7) # B 2
(1} x=12(mod7) {2) x =3 (mod7)
(3) x=5(mod?7) {4) x =4 (mod7)

8. Number of generators of a cyclic group of order 10 is

Hfe 10 % =g aqr F W A den R
(1} 3 (2) 4 3 7 4y @

9. Order of a cyclic group and order of its generating element
(1) are equal
(2) order of first is greater than order of second
(3] order of first is less than order of second
(4) order of first is muitiple of order of second
e 9 dil A R I I wifd
(1) = g R
(2) wEd A wif g /A W T @
(3) vEd f W @R AN N § A AA R
(4) TER B W TR R A F yoms R

10. Remainder of 8% from Fermat theorem when divided by 103 is

i % ag @ 8l0% FH dvww ¥ A s 103 & faafw e s 27
(1} 8 2y 7 (3) 6 {4) 10

(345) 4
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12.

13.

14.
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If H and K are finite subgroups of G, then
af g3 ¢ & H o Kk it 3w &, @

3 ._o(H)o[K)
(1) of{HK)=o(H)o{K) {2) o(HK)= o(H K]
(3) O[HK):O(H} 4) olHK)=o0{H)o(K)-0o(HNK)

o(K)

If f:G—> G' is homomorphism of groups and e and ¢ are identity of G and G’

respectively, then
R f.G > G uyEl fi waErla @ 3R e W ¢ wEE: G 3R G % ge@nsd @,
(1} flej=e (2) flej=¢ (3} flel=1 4) fle)=1l/e

Which group is not Abelian?

{1) Every finite group of order less than 6

(2) Every cyclic group

(3) The multiplicative group of nth roots of unity

(4) The symmetric group S,

HA-V W e Tol 27

(1) 6 ¥ %9 ¥ H yeis IHg Y8 (2) Y&F THF g9
(3) % F nd Al ¥ TOEF IR (4) wufim @z S,

Cayley theorem informs that any group originally is
(1) a Abelian group

(2) transformation group

(3) subgroup of transformation group

i4) symmetric group

P
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Felt iy gwa ® fF w9 oft wy yea
(1) sl agg 2 (2) ® R 9y 8

(3) TI GAE H IINIE (4) wufim W ¥

15. Which of the following algebraic structures is not a ring?
F-m offliy WA T Ao T 7
(1} (R, + o} (2} (Q, + =

(31 {C n e 4 [{(a+bv2 +cV3)iq b ce I}, + )

16. Which of the following rings is not a integral domain?

(1) (1, +, #), where [ is set of integers

{2} (R, + +], where R is set of real numbers

(3} (M, +, +}, where M 18 set of IxZ materces
i4) |C, + »), where C is set of complex numbers
fiafeftag seedll 4 4 S-m Fom ids g 38 27
(1) (I, + ), 58 T [ quieh] &7 979 B

(2] (R, r o) F& W R awa®d HEAel & AT @
(3)_ (M, + ¢, & W M, 2x2 F=E w g9 &
(4) {C,+ ), & W C uiHH wEwA w1 wgen §

?

17. Following is the quotient field of integral domain { O, 1, 2, 3, 4 { mod 5)}
qofeRta 9ra {0, 1,2, 3, 4 (mod 5)} & IUGH HeE B

() {0,123 4} (@) 1123 4} (3) {23, 4} @) {4}

1345} 6
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19,

20,

21.

(345)
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The characteristic roots of a real skew symmetric matrix are

(1} all reals (2) all zeros
(3) all imaginary (4) either all zeros or purely imaginary
e FEASF faun wHiYd STegs % oTivenaveE qd @
(1) @fi aredfas (2) wf =
(3) wfi smEmEaS @) = @ wf 3@ W R @
8 ~6 2
The characteristic roots of the matrix | -6 7 -4| are
2 -4 3

1— 8 -6 2
SR {—6 7 —41 * srfienaive qa 8
2 -4 3

11

(1) 0, 3,7 (2} 0,5, 15 3) 0, 3, 15 4) 1, 3,7

If the characteristic values of a square matrix of third order are 4, 2, 3, then the value
of its determinant is

afy g w0 F = T oo % afuenafie W 4, 2, 3 ®, 9w g w1 Aw g

(1) 6 {2) 9 (3) 24 4) 54

If & is a non-zero characteristic root of a non-singular matrix A, then a characteristic
root of A™! is

A% i ww A-fipeR e A F - afenais uw R, 9 AT W o stfuenefis gm R

Al o @

(1) |alx ) H
Y A | A]x

7 (P.T.0)
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22,

23.

24,

{345)

Let Ty, and T, be linear operators on R? defined as follows—T{q b) = (b, a),
Ty (a b)Y = (0, b). Then T\T, defined by T\Ty{q, b) =T1(T,(q, b)) maps {1 2) into

o B R? T tas gew T, st T, feed ofonfe 3T (a b) = (b, a), Ty (g b)= (0, bl
a T\ Ty(a b) =Ty(Ty(q b)) T gforfim T, % sruta (1,2) & wefamr g

{y {21} {2} (L0} (31 (0 2} (4} (2 0)
10 2
The characteristic equation for the matrix A={0 2 1)is
' 2 0 3
[1 0 2
qMege A=0 2 1| % wiwenufics wiee 2
[2 0 3
(1) 2% -622 +30-3=0 (2) 2% +60% 70 -2=0
3] 27 +6R7 + TR +3=0 4] -3°+6)% -7A~2=0

Which of the following is not a linear fransformation?

e 4 2 3 o ey ey a8 80
(1) T;Rg-aRQ;T(x,y}:(zxuy,g)
2 T:R? 5 R*:T(x y)={x+y y x)
3 T:RP R Tixy 2 =(x+y+z1,-1)

C A :-R—-> RZ:T(x)={2x ~x)



25.

26,

27.

28.

(345)
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The rank and nullity of T, where T is a linear transformation from R? -y R? defined by
T{a b)=(a-b, b—a —a), are respectively

R2 5 R # Tla b)=(a-b, b-a -a) 70 Tunfa Has wommw 7 | oM = wan
2

() (L 1) (2) (20) (3) (0,2) (4) (2 1)

The system of equations 2x -y +32=9, x+y+2=6, x -y +2=2 has

{1} a unique non-zero solution {2) infinitely many solutions
(3] no solution (4) zero solution

afrerwit @ e 2x -y 438329, x+y+2=6x-y+z=2 % R

(1) sfgdr s ga R (2) ¥ T R

(3) =¥ &9 T 2 (4) T & 2

01
For the matrix A :L 0}, A7l is equal to

anafgs'Azﬁ é}%f‘aﬁ Al R
(1} I 2) A (3} 24 4 La
Which function is not continucus at x=07?
x =0 W FH-91 God Gad & 87
. 1 .1 2 ,
(1) sm[ﬁ-} (2) xsin — (3) x°“+5x+6 {4) sin x
X x

9 (P.T.O.
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29,

30,

31.

32,

33.

(345)

cos x is continuous function, when
cos x UF Bad %o B, 9

(1) xel 2) xeQ (3} xeR 4) xe N

4
If y=¢ "sin x, then the value of dy will be

dx®

oy d4y

7fz y=e “sin x, a8 ——2- B UH 3
dx®
{1) 4y (2) -4y (3) 8y (4) -8y
nth derivative of cos ax is
cos ax & nAl FAIFEH QUT[EE '%
(1 cos(ax +EE) 2] a" cos(a_x +£EJ
2 2
{3) a" sin]fax +£’1) (4) sin[cix +P£j
L 2 _ 2

If e*cos x =ay +agyx +agx? +azx> +azx* + - to w, then a, is equal to

% e cos x =dg tXx +a2x2 +a3x3 +aaxt £ to o0, T g FUH T

1 1 1 1
1) -= 2) -= 3 = 4 =
(1) 3 (2) S (3) (4) .
The coefficient of x* in the Maclaurin expansion of log cos x is
log cos x & #wemia waw # x* @ s ¥
1 1Y 1 1
(1} =- 21 — . 3] —— (41 ~—
} 24 @) 12 ) 12 E 24

10
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35.

36.

37.
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For x >0,log(1+x} is

x>0 % & log{1+x) ®

2x x x 2x
1} > = 2) <= 3) > 4) <=
1 > 2) <3 @) > @ <
Writing mean value theorem as M:f(c), a<c<b, the value of ¢ if

b-a

f_(x}=x+l, azl,b=3 is
X 2

aﬁﬂmi@l:f’(c), a«cab%mﬁfﬂqaﬂ@qﬁmwa,ﬁcﬁm%aﬁ

b-a
Flxi=x+L a=1 b=32
X 2
~ 3 3
2 4 2
{I) V3 2) 1 {3) > {4} \/;

The infinite series expansion of log (1+x) is valid for

(1) x>-~1 only. (2)- x<1 only {3) |x|<1only 4 -1<xx1
log {1+x) 1 = vff THR 99 2

(1) ¥99 x>-1 & e (2) ®ad x<1 % T

(3) FaE |x|< 1% 7@ 4) -l<x<1% ™

The pedal equation of the curve i=1+e-cv:x~;8 1S
r

% i:1—recos:-,8 w1 Yoo afim

r

g2 1,20 L2 1,2 g Y21 % 1(p,, 2
(1) I[_ -+1+r} (2) IQ[ 1+r] {3) I[e +1 ] (4 Iz[e +1 ]

11 (P.T.0O.)
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38.

39.

40,

41,

42.

{345)

The angle of intersection of the curves x? -y? =a? and x? +y* =a®V2 is

T x? ~y? =a? qw x? +y? =22 F g W R

@ % @ (4 2

(1) > 3

wiA

The formula for radius of curvature in tangential polar form is

vty g v A o9 Bew w R g R

2

dp dp dp d”p
1 =pn—— 2 = — 3 =P+ —— 4 =p+
(1) p=p » (2) p=p dy 3) p=p » 4) p=p au?
The radius of curvature at any point on the cardioid r =a{l-cos 8} is
FEAGE r=a(l-cos0) & frft fag ® a3 fown 2
(1) 22ar @ 1.Jsar @) 1J3ar @ 2J2ar
3 2 2 2
Which curve has no asymptotes?
fre o & sr~aet T Y
(1) x*+y® =3axy (2} y? =4dax
2 2 2 2
B}%+%=1 @ &b,
xT oys x2 y2
The asymptotes parallel to the axis of the curve x?y? -y2 =2 are
A % AR TH 2y’ —y? =2 F owwess] @
(1) y=0,x=4%2 (2 y=0,x=+1 B8 y=xL, x=0 4) y=2,x==+1

12
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43. The asymptotes of the curve x> +2x2y—xy2 —2y3 +3xy +3y2 +x+1=0 are
TIH x° +2x2y-xy2 —-2y3 +3xy+3y2+x+1:0 % e ¥
(1}) y—x-1=0, y+x=0,2y+x-1=0
2) y+x-1=0, y+x =0 2y-x+1=0
3) y-x-1=0, y-x=0, x+2y-1=0

(4) y+x-1=0 y+x=0, x-2y+1=0

44. For the curve r =acos 9, the radius of curvature at the point (r, 0) is

TF r=qacosh & %U,ﬁ!i [r,B)QTaﬁTﬁEIT%

(1) a 2) 2a (3) g (4)

Wl

45. If m and n are integers, then for odd n -m the value of E cos mx sin nx dx is

afg maﬂt_n‘{?ﬁﬂ?%, T B on-m & o wumrem Ecosmxsinnxdx?ﬂm%

n m 2n 2m
(1) —"p 2) -
ne-m ne-m n°-m n*-m

. . } o 1 .
46. An appropriate substitution for the integral | ——=_ dx is
i R ey

1
TAFHT | ———— dx & TR UF I A 8
J\."a2+x2

(1) x=acosh® (2) x=asinhB (3] x=atanh© (4) x=acoth®

(345) 13 (P.T.0.)
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47.

48,

49,

50.

(345)

The value of Jl: e *x"dx is for positive integer n
]‘:e‘xx"dxmm%,a&nqammmtpﬁ‘m’%

nl! -
(1) nt 2 5 (3) 2n! (4) 3n!

Ifolx)= I{ZN tan” x dx, then ¢ (x)+¢(x—-2) is

7R o (x)= [ tan” x di, T §(x)+0(x-2) &

1 2 1
) —— 2) 2 3) 4
(] - ) n-1 Gl n+l ) n+l
For positive integer n, jcot” X x is
ATHE T n % ol jcot"xdx%
n~1 n-1
(1) Lot X [eot™ 2 x dx () 2C0t X, [eot" "2 x dx
n-1 n-1
n-1 ' n-1
(3} —-—“2 cot x—ljcot”_2xdx (4 _cot” " x x—jcotnﬁzxdx
n-1 2 n-1
1 —
The value of integral J.U log (1-x] dx is
X
rlog(l_x-]dxiﬂm%
c X
2 2 2 2
T n T 7
(1) I- 2) -~ 3) — 4) -2
c (2) A (3) 3 (4) 3

14
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52.

53.

54.
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. nf2
The value of integrail .[0 sin

2 .
* x cos? x dx is

LI 2
A J'O sin? x cos? x dx F UH

(1)

T T A
16 @ 3 S 13

| 1/, 2 any] "
The value of lim Hl+—](l+—--]---[l+—ﬁﬂ is
n—wm n n n

(1)

nn1gfl+£}[1+3}-u(1+iﬁ]]un H WA R

Ly Ll\ n

n 41
4% 55 55
- @ = @ 2
e e e

/2
The value of the integral I: log sin x dx is

/2
AT ’[O’f log sin x dx F I9 B

(1)

“1tlog 2 2) -Tlog 2 3] Tiop 2
g (2) 5108 3) 108

The function defined by

Xy 0,0
fix, y)= W {x,y)=(0,0)

0 »  otherwise

continuous and differentiable at {0, 0)
differentiable but not continucus at (0, 0)
continuous but not differentiable at {0, 0)

neither continuous nor differentiable at {0, 0)

15
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% 33

4
4
@ =
(4) mlog?2
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<y 2(0,0
flx y) = x3+y3" (x, y}=(0,0)

o ST

2

(1) &qd T@ aFwaa feg (0, 0) R

(2) FaFEE Wy FAd@ el {6, (0,0) W
(3) Tda W EFEHE T8 famg (0,0) W
(4) wEA U IEESHE @ T forg (0, 0) W

55. If u=sin{£}+tan"l[g], then xf—u-i—ygy— 18
Yy X ax oy

;
g u =sin £\-Ftem'l[g], GE xglier@:f 2
yJ X ax oy

(1) O {2) 1 (3) -1 (4) 2

56. The value of ¢ of the Lagrange mean value theorem of f(x)=e*, a=0, b=1

it i deg YA & T o owW ® 3fg flx)=e¥, a=0, b=1

(1) loge (2) log(e+1} (3) log1 (4) log{e-1}
e
a3 a3
57. The function x = xy + -~ +-— has a minima at
x Yy
a o
B X =Y + e+ ——, T g W e 9w @ g
X Y
a a a a .
]_ )C:_j = — 2 x:»—_—’ = e 3 X =— = 4 X = =
(1} > Y73 (2) 5 Y5 {3) a y (4) o Y

(345) 16
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59,

60,

61.

62.

(345)
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Lol .
The value of integral Jo jo (x?* +4*%) dx dy is

Leb o2, 2
mwj’oj'o(x +y?)dx dy # 93 B

1
() 1 (2) O (3) 3 | (4)

Wit

The value of HR Yy dx dy, where R is the region bounded by the parabola y* =4x and
x* =4y is

HRydxdyﬁW,HﬁRWy2:4xmﬂx2:4yﬂqﬁa@?ﬁﬁ’%,%

32 @ %8 @ 2 @ 2

I
()5 5 S S

The value of TnT{1-n) is

rnl(l-n) % 99 3

(1) 8in1) @) plni-n) (3) Bin,1-2n) (4} Bl2-n1-n)
vamWof;aié%ﬁdeatéﬁag

[ fo e ™ E

(1) ;% () i’% (3) -% (4) 5{‘—5—

The area of the loop of the curve yz[a=x)=x2[a+x) is

FF ylla-x}=x*(a+x) F TI @ GT%A B

2 2 2 2
(1) %m—zn (2) %{—(%2) (3) %{4~m (4) %{H*SJ

17 | (P.T.0.)
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63.

64,

65.

66.

67.

(345)

asm t

The area bounded by the cissoid x =asin?¢, y= and its asymptote is

cost

. 3 .
frEes x—asin?t y= "0 ! w sy smewnt ¥ 49 W o8y 3

cosf

3na? 2na? 3na® na?
1y - 2 3 4y °=*
{1) 4 (2} 3 (3) 5 | (4 3
Total length of a cardioid r =a(l+cos8) is
T r=a(l+cosd) F wrgl i R
(1) 2a (2) 4a (3) 6a 4) 8a
Total length of the curve 8a? y =X {a2 ~-x?) is
% 8a’y” = x%(a® ~x?) A el A B

— J_x
(1) V2 na @ 2 (3) — (4) =L

V2 J2a )

2

The volume of the solid generated by revolving the curve {a- x} y2 =q“x around its

asymptote is

TF (a—x)y? =a’x | IJF FFaerel F ofE: ofwmw e @ S 3w # smeE 2

(1) Lr2g? (2) 1242 (3) 15243 (4) 1242
3 3 2 2

The surface of the solid generated by the revolution of the lemniscate r? = a? cos 20
about the initial line is

%ﬁﬁ@?arQ:QQCOSQBHﬁm}\@T%QﬁH:QﬁW@HﬁHBﬁHW@%

(1) 4m2(1—£] (2) 47:612[1-%71_2“} @A) 3na2[1-"}5) (4) 3m2(1+.}2;]

18
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m—1 n-1

68. The value of J‘l XX e is
fl X e 2
0 {1+x)m+n
(1) B(m, n) (2 Bm-1Ln-1) (3) Bim-1n) 4} B(mn-1)

1
69. Expression of J.O x™({1-x"}Pdx in terms of beta function is

Ll)xm(lwx“}pdx F1 ofler wem H EY B

uaﬁ[m*ﬁp] @15[m+ﬁp+q
14} r

*,p] m1la(m*{p+q
n n

—
—
3

s

1. l-
70. The value of integral .[0 I 5 .[0 * x dz dx dy is
y

A j;j;z j;x x dz dx dy #1 9 ¥

1 1 : 1 4
1) = 2) — 3 — 4) —
(1) {2) 10 (3) 51 (4) 35
LF) W X
71. By changing the order of integration ? 2 V dxdy is
-\."Ian x? Y

Hrrwj' J"’Qw‘ Vdxdy ¥ 9 T W AW A R

V2ax - x?
a- \a -yt _ a+Ja oy
Jl‘[ V dy dx JLM ded,x
g Jsf;:‘;:i‘” vy @ [l ¥ v aas

(345) 19 (P.T.0.)
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72. By changing the order of integration ijﬁ (x+y)dy dx is
9T ijﬁ___g (x+y)dy dx ¥ FH F SgaH W TN LT 2
W [ ey e dy @ [ (crpraray
@ [ xryrdxdy @ [ ey dxay

73. The general solution of the differential equation cos x dy =y {sin x —y) dx is

Fahd THE cos x dy = y (sin x —y) dx F 909 FF ¢

(1} y!=sinx+ccosx (2) y?% =sin x+ccos x

(3) y ' =cosx+csin x {4) y? =cos x +esin x

74. General solution of the differential equation {x? +y2 +2xydx+2ydy =0 is

Hawd FHE (x2 +y? +2x)dx+2y dy =0 F IHH T 2

2 2

(1) y2 =ce’ -x 2) y?=ece ¥ +x

(3) y?=ce ¥ -x 4) y? =ce* +x2

75. The order of the differential equation

Faed AHTHO
m P m-1 4
d"y d” 'y -
f(x,y){@] +¢(x,y)[dxm‘1J +--=0
is
FFT B
(1) p (2) m : (B) m+p (4 mp

(345) 20
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An integrating factor of the differential equation {1+x ]dx +2xy =cos x 18
sTaHe GHiR [1+x2]%+2xy=cosx F YATHH UGS 8

(1) x (2) x? (3) 1+x2 (4) log (1+x%)

2
Equation of the form d ‘g +P g +Qy = R, where P and Q are functions of x alone can

d
be reduced to the linear form gxg J{P +£ —E—l-] p= R by dividing y =y, where -gxy— =p

Y1 Y
and putting

cd.{xg P—+Qy =R YR % wrfiwel @@, WPWQWx%W%nyﬁ

fofi o of freean § @ fd T Yo s 22 {middﬂmiaﬁ@:p
Y,

A 9ge S a2 7

(1) y=vy, 2 y=— (3) y=vy, @ y=2-
U Y1

A linear partial differential equation of second order for a function of two independent
variables x, y defined by Ar+2Bs+Ct+ f (x, y, 2z, p, g) =0 is parabolic if

wh A B W W o sewd e @ wEd W oy & Bem & e o=
Ar+2Bs+Ct+ f(x, 4,2 p, q)=0 T vfonfyg § waedm am afg

(1} B®-AC>0 (2} B?-AC=0 (3) B?-AC<0 4) B2-AC=0

21 (P.T.O.)
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79.

80.

81,

82.

(345)

If i[%—% is a function of x alone say f{x), then an integrating factor of the
Nldy ©dx
cquation Mdx+ N dy =0 is
L[oM oN) ¥ae x F Bem ¥ HA T flx) &, a@ @hEw Mdx+ N dy=0 =
N | 3y axJ
YIRS [ B
Fix)dx -] flx)dx
1) flx) @ [fd @ el @ el

The integrating factor of the differential equation x2y dx —(x3 +y3] dy =0 is
e THET x2y de - (x> +y’ ) dy =0 F TS UIH B

1 1 1 1
(1) — 2) — @) —— 4) -—
y? y* y° y?

The general solution of the differential equation y(l+xy}dx+x(1-xy)dy =0 is

HaFA FHR y {1+ xy)dx+x(l-xy)dy =0 % spfiw &5 B

(1) x=cye'/™ (2) x=cye'/” (3) x=cells 4) x=ce*¥

The necessary and sufficient condition for a differential equation M dx + N dy =0 to be
exact is

Iarhel T M dx + Ndy =0 & 3uad 819 F1 T9%% v Gie qfoeg 2

oM &N oM ON
(1) ===5 @ £
oy 8x dx oy
oM 8N oM 8N
@ === () So=-T
oy ox ox oy

22
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83. The integrating factor.of the differential equation sec? y %+2x tany = x> is

HaFA QeI s.e.::?y%ii-ﬁxtany:x‘3 1 GHFEA TOTE R

2 2 3

(1) e* (2) e (3) e* (4) e

4
84. The general sclution of the equation g;%—md'y =0 is
4

alﬁwdf—m4y=0mmw%
dx

(1) y=c,cos mx —c,sin mx +c3 cosh mx —¢4 sinh mx
(2) y=cqcos mx+cysin mx + ¢y cosh mx +¢4 sinh mx
(3) y={c; +eyx)cos mx +{cy +c4x)sin mx

(4) y=(c;—cyx)cosmx+{cz —c4x)sin mx

85. Particular integral of the differential equation (D? +a?)y =cos ax is

stawe T (D2 +a?) y = cos ax & fafiw gareem R

(1} X sin ax 2) Lsin ax (3) X cos ax 4) Xsin ax
2a a 3a 3a

86. Putting x=¢ and denoting 4 =D, the differential equation

dt
3 2
x? E’-—Ii +3x2 _t_ilf___y__ + X g‘l-—”- +y =x +log x is transformed into
dx? dx? dx
xze‘ﬁ@maﬂz%ﬁbﬁmﬁhaﬂaﬁmmﬁm
3 2
x3—d—~y~+3x2g——g+xd—y+y:x+logxﬁ'ﬁlﬁWr_tﬂ‘{ﬁ‘sﬁGﬂﬂT%
dx® dx?  dx
(1) (D®+3D?+D+1l)y=¢€ +t (2) (D3 +3D% +1)y=¢ +t
3) (D3+D+1)y=¢" +t 4) (D3 +Dy=¢€ +t

(345) 23 (P.T.O.)
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87. The integrating factor (IF} for the differential equation

2
d y+xd_y y=x(1-x?
dx?  dx

(1-x7) 32 s

2
sTade A (1- x )—‘g+x —y=x(1-x2}%? = gumRer TORGETS ¥
dx dx

2
(1) e 2) X (3) xv1-x? 4) x2V1-x2
Ji-x? J1-x2
2 .
88. Particular soluuon of the differential equation % —4x ji +(4x2 -3y = e“‘2 is

dgy dy 2 X2
st T £ Y 4 BV L (ax? _3)y=e* @ fafiE wm 2
dx? dx

2
(1) cie’ +ce™ —1 (2) cle +c2e ~1

2 2

(3) ¢ +cye® +1 (4) c,e” +cge”* +1

89. To solve the linear differential equation (D2 +1) y =cosec x by the method of variation
Wronskian determinant is

Fwe T (D? +1) y = cosec x B T=e fymw fafr @ @ w3 & o0 vufem orfim =
CICE

(1) -2 {2) 2 (3} -1 @) 1

90. The solution of the partial differential equation x2p+y?g+2? is

iy sTaa G x2p+ryg+z? # T B

(1) ¢[l._l,lu}.}:0 (2) ¢,(_1. _1 l_}_]zo
X Yy x z Yy x X z

(3) ¢(_1__l}.£..}_ =0 4) ¢ 1 l 1.1 =0
Lx ¥y z x y x z X

{345) 24
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91. The complete solution of the partial differential equation q:pq+p2 is
Wiy oEme aHFW g = pg+ p? F FYY TR R

P 2

(1) z=ax+—y+c (2) z=ax- y+c
1+a 1+a
a’ 2

(3] z=ay+— x+c¢ 4) z=ax+ y+c
1-a 1-a

92. The seolution of @-ﬁ—\f& =2x is
VP g =2x F & R

(1) :%(a.+2x)2+a2y+b (2) z:%(‘:Her)2 —a2y+b
(3) Zz%{a+2x]3+a2y+b (4) z=é(a+2x}3-—a2y+b
2 2
93. Classify the partial differential equation y2r—2xys+x2tﬂg——p-——~q=0 in one of
x y
them
(1) Hyperbolic (2) Parabolic (3) Eliptic (4) None of these

. 2 2 -
Aifo e gl y2r-2xy s+xt-Y p-X g=0 = § B wER @ e 2
Y

X
(1) sfmEea (2) wae™ (3) drEgeE 4) ¥ 8 & T
94, If¢, and ¢, are arbitrary functions, then the solution of the partial differential equation

er—yQt:xp—rq is

e ¢, M &, ToB weW ¥, 99 AR sEEa THFT x2r—y2t-xprg F T B

) z =yz¢1[%]+x¢g (xy) @) z:y%l[%)wg (xy)

3) z=y2¢1[§]+x¢g (xy) (4) z=y2¢1(%]+y¢g(xy)

Vi

(345) 25 (P.T.O.)
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96.

97.

98.

(345

The solution of partial differential equation 2r +5s+2t =0 is
wiferd waFe Tl 2r +55 42t =0 A B
(I} z2=6 2y -x)-¢ (y -2x) (20 z=¢ Ry-x)+¢ (y-2x)

(3) z2=0{x-2y)-¢ {2y -x) 4 z=¢(x-2y)j+¢ (2y - x)

Particular integral of partial differential equation (D7 ~DD'—6D’2)z=xy, where

-

p=2,p="1is
dx cy
aﬁﬁﬂiﬁWﬂTﬂW{Dz—DD'—6D’2)z:xy,ElﬁDza_a_, D':E?_mﬁﬁ'ggqm:{%
X Yy
13_x4 1223'64 l3x4 122x4
(1) = x"y+— 2) = x + = 3) = s 4} = x -
6 Y 0a ber ¥ty Bl g WY %

Particular integral of partial differential equation {(D? +2DD’ + D%}z = 25" 3Y g
it sFa @lie (D2 «2DD' +D'2) z = 23V w1 fafie w=wwed B
1 1

(1] o 62.("- 3y (2] _.1__ 82x+ 3y {3) . E?2.>{+ 3y (4] _1_ 82X+ Sy
15 20 25 10

The complete solution of partial differential equation (D2 +DD'-6D'%)z =y cos x,

& , D’:i is
Gx cy

where D =

HﬁﬁiWﬁﬁi@#ﬁm(D2+DD¥6DQyz:yumx,Hﬁl)zéi,D“:§—$1$ﬁga%
X Y-

(1) z=01{y-2x)+d,{y—3x}—ycos x +sin x
{(2) z=0{y-2x)+d,(y+3x)-ycos x —sin x
(3) z=4¢;(y+2x)+d,(y-3x)+ycos x —sin x

(4) z=¢,(y+2x)+d,{y ~3x}—ycos x +sin x

26
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The complete solution of the partial differential equation pt-gs =qg°
A3 TThe WO pt—gs=g° B 0w B

(1) y=x+z+fi(2)+fo(x) (2) y=x-z+filz)+ fr(x)

(B) y=xz+fi{z)+ f2(x) 4) y=-xz+ fi{z)+ fr(x)

The complete solution of the partial differential equation 2r +te* —(rt —s2) =2¢* is
HEE ATHA Gl O +te® —[r;t—SQ]:Qex # 0 TH B

{0 z:e).‘+Bx+y2—Ay+c | (2) z=e*-Bx+y®+Ay-c

(3) z:—ex+Bxﬂy2+Ay+c (4) z=—ex-—Bx—y2+Ay+c

Forces P,Q,R act along the sides of the triangle formed by the lines
x+y=1 y-x=1 y=2 The magnitude of their resultant is

WA x+y=1 y-x=1 y= zﬁﬁ%ﬁwﬁgmﬁ%a@%ma*apolemm%m
givoreft w1 wfom 2

1) J{P?+0%2+R?-R(P+Q)2} 2) J{P2+Q%+R2_R(P+Q)}

3) J (P?+0%+R?-2R(P +Q)) @  {P2+Q?+R?+R(P+Q)v2]

Which of the following relations is not true for a common catenary?

frafafas & 4 -0 o=y s g B0 % R o adf R0

(1) y=CCOSh{£] (2) x:ciog(secmrtanl.p)
¢

3) y=csecy {4) s=csiny

27 (P.T.O.)



12P/217/31

103. The necessary condition for the equilibrium of the rigid body subjected by a system of
coplanar forces acting at different points of the body for single force R and couple G is

fivs & fafim forgafl w wwaelin el #1 0 Fem frmie @ @9 GF &9 R 991 9igW G &
fore gefive & araern & A3 smaw® wfdaeg 2

(1) R=0, G=0 (2) R=0, G#0 3) R=0, G=0 . (4) R#0, G=0

104. The equation of the resultant of a system of forces in one plane is

UF 7§ sl # g & ufomf @ gt @
(1) xY¥-yX =0 {2) x¥-yX =G ﬁ]qugd%} H)yX—%zG

Where X :VX1, Y:EYI a.rld G==X [)CIYl ——yl.X]}.

SRl X =X X, Y=3Y, 3 G =% (x,V; -y, X;).

105. If three forces acting at a point be in equilibrinm, then each force is proportional to the
afy v famg o Tramlie 6 o0 R A ), @ WRE a9 S R F I R
{1} sine (2) cos {(3) tan (4) cot

of the angle between the other two.

* THAfE 2
106. The condition in order that a general system of forces in space should reduce to a
single force is '
qafE 1 U ww g9 e % T e §9 § OgHHEd @ afdeed B
(1) X =0, Y=0 Z=0 (2} L=0, M=0, N =0

8) X=Y=Z=L=M=N-=0 (4) LX + MY + NZ =0

{345) 28
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A regular octahedron framed of twelve equal rods, each of weight W, freely jointed
together, suspended from one corner, then the thrust in each horizontal rod is

wF frafe smys & W SR @E @ W 2, TS BT W AR W R, W UEH-gEt 9§
wTargEE e W § o ar wwenl fam § @ewm R, 9® e A w3 § wong ®

2 = 1, = 1 | 3 w3
) Swy2 2) JWN2 w;gwﬁi (4 SWH2

The approximation to the common catenary y = ccosh(fJ is
c

O R yzccosh(f] FT AiFH B
C
(1) y=rtee/ ) y=sce ¥ (@) y=ice/° ) y=-tce
3 3 2 2

If a body be slightly displaced from its position of equilibrium and the forces acting on
it in its displaced position are in equilibrium, the body is said to be in

{1} limiting equilibrium (2) neutral equilibrium
{3} unstable equilibrium (4) stable equilibrium

afe v fivg =1 3ud) graEen & O9ig v fo 9@ tE 39 @ w1 g g9 it s
# off grareren A €, @ fUve it sEwyr & FR 9@ R

(1) ®ife weraer  (2) qev grwERal (3) AFRR grmeen (4) o wmemEen

For a solid frustum of a paraboloid of revolution of height A and latus rectum 4aresting
with its vertex on the vertex of a paraboloid of revolution whose latus rectum is 4b, the
equilibrium is stable if

w goiama wEed % 3w fgws & o feadh =@ h @ dem W 4a §, UITTR TEed %
sid w feufasfia @ S @29 ew 4b 2, @ wwaaen fBr @ uf2

_ 3ab 2) h< 3ab 3) h> 3ab 4) h> 3ab

(1) h
a+b a+h a+b a+b

29 (P.T.0.)
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111.

1i2.

113.

i14.
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If the upper body has a plane face in contact with the lower body, then the equilibrium
is stable if

Iz Fuh five f five @ awaa o= A @ws § €, O v e @ gk

(1) h<R (2) h<R (3) h>R 4) hzR

A point P describes with constant angular velocity about O, the equiangular spiral
r=ae'’, O being the pole of the spiral. Then the transverse accelerations of P is

w fag PO % Wnyg R Fiofw 0 & @om wrefe affd r = ge’’ w fwm R, s o wfis
1 gd Bl 99 P W A 0§

(1] or? (2) or 3) ©?r? (4) w?r

A particle of mass m is projected from a fixed point into the air with velocity v in a
direction making an angle a with the horizontal, then the path of the projectile is a/an

{1) parabola 2) ellipse (3} hyperbola (4) sphere
m 7AA H OF fve uh R fag @ s # A @ o F N gW o 3 A FE I R,

a9 9T W OTY g

(1) waa™ (2} drEgT (3) AferaEe™ (4) e

The range of a projectile on a horizontal plane is 3 times the greatest height attained,
then the time of flight is

U W9 Afde 99 W wWw wH f W e 9 W o R, 9@ 3 w8

ou @

1y 2 ikl
(1) - {2) 89 | 39

(3)

01‘&1
O

where u is the velocity of projection.

EHETIC A L]

30



115.

116,

117,

(345)

12P/217/31

If vy, v, are the velocities at the ends of a focal chord of a projectile’s path and v the
horizontal component of velocity, then

afz frft gaa & 30 e gy i el % @l W oo, 7w p, @ o afk sww s AW
%ﬂu'ﬁﬁ,ﬁ'ﬁ

1 1 2 1 1 2
Womr ST @ —5-—5==3
UT Vs 1% vy Us v
1 1 1 i 1 1
I (4) o=
02[ U5 v? 1)21 v% v?

The normal acceleration of a particle moving along a plane curve is

A IF b RN TR TE 0 F st @ 2

a1 (v%) (%) (p)
Ul “ e [?]
(3 Ff'fﬁwg _(ﬁf (4) 'Tgi‘?,fl(;e_\'g

e ) o) ) "7

Horizontal range, the distance between the point of projection and the point where the
projectile strikes the horizontal plane is

afest o, 9dy fog dun SR e wa frar @ 39 famg & e R g R

(1) R= u sin 2o (2) R=4 3%
g g

3) Rﬂi_sinu (4) R#u2 sin 2o
g g

31 _ (P.T.0.)
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The direction of the projectile at a given time is

fo g wmw W vag #i fawm 2

(1) 6—tan ff.wiu?} 2) 6 -tan l{usm_fu.g_t}
}

usmnao uCcos

uco‘;o:+gr

@) 6 = tan {usma+gt}

u sin o

(3) 8 =tan’ li
ucos a

If a particle describes a circle with constant angular velocity o, the foot of the
perpendicular from it on any diameter executes a simple harmonic motion and its
periodic time is given as

e o &9 v 9w B Ry @ wEeE wfE A o § TR el R, W W TS UG H
g T TE W onad MR R A9 e offEd =re @

(1) no (2) 2ro (3) n/o 4) 2njfw

In an SHM of amplitude g and period 7, the velocity v at a distance x from the centre is
TR q a9 sTade T hl & oad § Fg 4 x gfl W AT v gy 2
(1} 0272 =4n?(a® - x?) 2) v’T? =2n2%(a® —x?

(3) v?T? =an?(a? + x?) (4) 0272 =2rn2%(a? +x?)

A particle moves in a hyperbola, then the velocity at any point of its path is

TH w0 wk fgEed W gmar 2, 99 39 vy % Rl g w9 2

(1) vzzufg+lj (2) 02:l[g+lj
' \roa uir a
L _, (2.1 1 1(2 1
3) g =ri=-= 4 L _1(2_1
@ =ni | @ = u(r 3

32



122,

123.

124,

125.

126.

(345)

12P/217/31

The maximum and minimum velocities of a planet revolving around the sun are 30 and
29-2 km/secc respectively. Then eccentricity of its orbit is

w6 ufmm w0 ga R TR # weew @ AEdR 3 wEe: 30 3 292 km/sec € @
I we h IehAT B

1 1 1 1
= . = 4y -
1) 87 =) 74 Gl 30 : ) 29.2

A -
Let o', b’, ¢’ be a system of vectors reciprocal to the system of vectors a, b, c Then b is

(,qual to

—»

w B wRE o, b, o w1 e A a,g,zﬁsﬁ?ﬁmwwg‘na’rgm%

-b - —- - —+ E -
% C cxa ax b
(1) [ (2) B2 3) - = > (%) = -
fabc] [a b c] {abc| [ab c]
L ) - -—) - — —* - =

If a. b, c and «', b', " are remprocal system of vectors, then a-a' +b-b’' +c-¢ is

- = =

afz wfzat o b'cmﬁ?ﬂaaﬁsﬁ a, ,caaﬁwemsgma,aa}z-gwb-b'-w-;'%
(1) © (2) 1 (3) 2 4) 3
Ifa=i+2j+3k, b=2i+ j-k, ¢c= j+k, then ax(bxc) is

fz a=i+2j+3k, b=2i+ j-k, c= j+k, 96 ax{bxc) F HA 2

(1) 3i-4j+3k (2) 21+45+3k (3) 2i+4ji+k (4) 3i+4j+k

Let a, &', ¢’ be a system of vectors reciprocal to the system of vectors @ b, c. Then
axbh' +b'xc'+c'xda is

w1 5 gtz a, b, ¢ %1 P afe a b, c % T w1 qch AT axb +bhxc+c' xd
F OF ©

a +b' +_c_ @) [a+b+c]2 3) a +b' +¢ a+b+c

1 .
) [a' b '] [@ b ] [abe] [abc)

33 (P.T.0.
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127. The directional derivative of ¢ =3x2yz—4y?z> in the direction of the vector 3i-4j+2k
at the point {2, ~1, 3) is

o (2, -1, 3) W mfgwm 3i-4j+2k B fow # ¢ =3x%yz—4y22® F fem Iawed 2

108 1008 240 1356
) -2 2) ——=2 3) -2 q) —2229
) J29 2) V29 ©) J29 ) V29

128. For ¢ (x, y, 2) = 2x°y? -3y2%2z? the gradient at the point (1, -1, 1) is
¢ (x,y 2)=2x"y" ~3y?2z® ¥ ™F fog (L, -1, 1) W Td & 97 B

(1) -4i+12/+9k  (2) 4i-12j+6k (3) 12i—4j+9k (4) 9i+12)-4k

129. If F =xy?i+2x2yzj-3yzk, then div F at the point (1, -1, 1) is
e F = xy?i+2x%yzj-3yz2k, 99 divF = 7 B (L -1 1) W 2

(1} O 2) 9 {3) 13 (4} 40
130. If r=xi+yj+zk, then div gradr™ is
AR r=xi+yj+zk, 7 div grad r™ H TE 2
(1} mrm ! 2) mm-1)r™2 (3 mm-1Hr*t @) mim+1) 2

3. .. . 2 d?r ]
131. I r(t)=5t%i+tj-t"k, thf:n‘l‘1 rx dt is

dt?
2., L3 2 d?r
fe r{t)=5t%i+tj—t3k, @ J' rx dt #1 °9 R
! dt?
(1) 14i-75j+15k (2) —14i+75j+15k
(3) 15i-75j+14k (4) ~14i+75j-15k

(345) 34
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If S is any closed surface enclosing a volume V and F = xa + 2y j+ 3zk, then .Us F-ndSis

Az S T W Vo U RU UF 9= FAE § 991 F = xi+2y j+3zk, 99 ”SF-ﬁdsmmq
2

1] 2V (2) 3V (3) 4V @) ev

If S is the surface of the sphere x2 +y2 +22 =1in the first octant, then the value of
| {yzi+zxy + xyk)-dS 1is

T2 S W oAiFe= ¥ Ml x? +y° +2° =1 F Fag B, a9 J‘S (yzi+2zxj + xyk)-dS = 4H 2

3 3 3 3

1y 2 4 > >

(1) 5 {2) a (3) = (4) a
Srokes’ theorem is

=FF Y 2

(1) 5~ F-ndS= “’S n-divFdS (2) §o F-dr= HS fcurl F)-nds
3) §-FndS= J'J; curl F-ndS (4) [L F.ndS = J'j{v div FdV
The value of .[c o f-dr- IS (grad¢)x f-ndS is

jc o f-dr~ IS (grad ¢)x f-ndS F 97 B

(1) jsq)curlf»nazs 2 _[Sq)divf-nds

(3) Js¢grad‘f-n.d8 (4) J‘S¢cur1 grad f-ndS
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136.

137.

138.

{345)

The polar equation of the directrix of the conic L 1 +ecos 0 corresponding to the focus
r

which is not the pole is

T e S wE et T 2 WEE Lo liecos8 % SrRfERE @ er WO 2
r

_ {
(1) b 1——--tecosﬁ 1— ecos @
roll+e” 1+e*
I/ .
{(3) - 1—- - Wecose E +e ecos?
ro L1- el ) r 1-¢e?
The equation of a cylinder whose generator line is parallel to JIC =% =§ and passes

through the curve x? +y2 =16, z=0, is

ToRAt 2, 8
(1) 9x2+9y? +12z° -5yz-6xz =144

(2) 9x2+12y? +9z% - 56yz —5xz = 144
(3] 9x2 +9y? +522 —12yz -6zx =144
(4) 9x? +9y? +5z° ~6yz—122x =144

The condition that the plane Ix +my+nz = p may touch ax? +by2 +ez? =11is

7d 5 qe xrmy+nz=p, ax? +bhy? +c2? =1 g T B, R

(1 1_+Ir_‘+ﬂ:p (2) £+ﬂ+ﬁ_p
a b ¢ a b ¢
2 2 2 2 2 2

@ Lomint_, @ DD R p?
a b c a b c

36



139.

140.
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If S'is a subset of an inner product space V, then S**! is equal to
IR S UF ARE UGS THE V W 0 I =y @, @t St aer R
(1) s (2) s+ (3 s+ 4 v

Let Vand U be the vector spaces over the field K. Let V be of finite dimension. Let
T:V —>U be a linear map. Then

TV anU Ss KmaRvaR e am v e R 81 7. Vv > U & s s

N

1) dimV =dim R(T)* dim N (T) (2) dim V =dim R(T") -dim N (T)
3] dim V =dim R(T) +dim N (T) (4) dim V =dim R(T)/dim N (T}
where R(T) is range of T and N(T) is kernel of T

R R(T), T # W R a0 N(T), T # Fia 2

The upper and lower Riemann integrals for the function f defined on [0, 1] as follows
are

f(x)=y1-x2, when x is rational
= 1-x , when xis irrational

r 1 T 1 m .1
(2} 5 2 (3) 23 (4 5 3
wa [0,1) W frm wv & shonfie wam f % sl aun e R wyees €

flx)={1-x2, ¥ x ufimg
1-x » 36 xaqkﬁ&%

n

k2
4’

[N
[\
D
=
]
€| e
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142.

143.

144,

145.

(345)

1 1
X S
r+1 r

If function f:[0,1]— R defined as follows : flxy=(-1""Y,

Lif(x)dxis

rel,

¥

then

w&mwwqu1p+Rﬁnxﬁm@rﬁw&1%:fuyqqf*,_L4xg%,rmmmtmh

r+1

¥, @ [ fix)dx w owE R

(1) 2log,?2 (2) log,?2

3) log[i]
e

Cauchy-Riemann equations in polar form are

g wey § we-fe e 3 3

(4]103(%)

TR L @ Ou_ldv ou__ o
dr 36 a0 or r rog’ oo ar
(3 ou_1dv ou_ 6v (4) ou_,ov ou__lov
ar r 80’ 98 or or o6’ 89 r 8r

The harmonic conjugate of the function u = ;1; log (x2 +y2) is

W = log (x? +y?) T T G 2

(1) log ¥ 2) lwan*(£)+c
X X X
(3) ltan'l(gjhf: (4 tan”l[g]-i-c
Y X X

. (2 +10)
The moduli and argunent of \a-—J are
-1

(?i} ¥ mote qur w3
(SR

th =, (2) —, (3)

b3 | =
p A
SRR
A
B
AR
B
N
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146.

147.

(345)

The Fourier series of f{x) in the interval {—=n, n), where
T f{x} F R SRS (-nn) B gl A, o

f‘(x)={1t+x, -r<x<0

n-x, O<x<n

15

2

1) %-ri{—li osx+3l20053x+-—cosSx+ }
n 1

(2] %+i{—12—cosx+3i2c033x+-—0035x+ }
nll

i3) %+i{l—l§-snnx+3izsm3x+—sm5x+ }
I8

[y %+E{T12—s1nx+a~l-2-sm3x+—-sm5x+ }
n

Sequence

CRER

V2, N2, Y22z,

is convergent for

e & 3 sfvard R

(1) V2 2 2 (3) 22

39
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148. The third divided difference of the function f(x)= E} for the points g, b, ¢, d is equal to
x

149,

150.

Wf[x):%ﬂﬁ%’dﬁ a b, ¢ d* @ gdta fawfsa = 2

1 abe + abd + acd + bed 0 - abe + abd + acd + bed

) a*b2c?d? ) a’b?c?g?
1 1

3y 4] — .

} abed ) abed
3f (x) is equal to
3f (x) TR R

1 1 1 1

(1) f[.x+§- ]~f[x—5h] (2} f[x+-§h]+f[x—§h]

3) é{f(x+%hj~f[x—éh]} (4) %{f(x+%h}+f[x—%h}}

kS

Which of the following statements is not true?

{1} Every sequentially compact metric space is compact
(2] A closed subset of a compact metric space 1s complete
(3) A compact metric space is not separable

(4} A totally bounded metric space is separable
= 0 #hv-m w9 g Tl R

(1) Y% I w{bd d@gd Afgw @7 dgd i ¥

(2) dEd ARE WA F O g I T g @
(3) U Hed g Ty orhE wee el R

(4) TF GEpEi@a qiEg gie Wl TorE w5 wE @

L&

40
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(39 gfesr & Yom AEU-T8 W T $W-TF F I 98 W FEe el @ oFel ae-wEe W 8§ i)

1.

10.

11.

12.

13.

14,

yw g fiem % 10 e &% et R @ A 5 gwwy F @ yE oAigg ¥ ok w1 ww
g T %1 (e g T W W R ge doer Fa-Plas w qw wpel sew &)
zad yfeas Tm e d |

e wad H forwrm oET pEw-yT & fifiw, fomn @ g wE ot gen S Wy ¥ 9 9

II-1 oo A fom T ) 59 7 @ 4F o 7 & fpa ¢ gov Sav-v¥ 787 oW R, F9¢ II-
77 # & gewmeT fEa Wi

A SYFHF TY I-TF F FHF JYH SAR-YF 7 97 ¢ Trwifim wm w fond)

IR F T T W Y oo erwwiw feifm wm w B oam R A g o ome = 2
wei-wel omawEs @ wel WR-IiEw W wEie ad 92 # TeR sfad vgr W fod |

Mo THo Mo X W HHHIH W&, WA-3iad Heq 9 92 & (TR #:E @) a9 ¥\9-33F76H W
AT o 3 Mo wHo &Moe WA Ho W WA # Iufermd # STgAfa T E

Iofed wfafedi & @ ot ofmdy w9 frdys g0 yAfm & =ifed s 78 o Sgfen aee = wEm
L S ol

Y- § T U % = Sy S| A T ¥ yeiE qeT & dwicys I & Rid smvsl s
Ty @ gy vy ¥ WAt R 7R g9 B IW-yA F Y9 YF W RE 12 FRw & egEr 47 @ we
w7 &

T T % TR ¥ O Fae TE 8 g9 W MEl w TH A SlfE gl W M@ wA Y AYA] Th

CFga @ I Y W Ag IR eI A SE

e ¥ fr TH SR T g sife I aee T W el ¢ A emg TR w1 gww 79 dw 9ed
2 @ wetys ifs & e Y 7 wef o oW wel g ¥ 0@ Wl | oyE dw e i

R wE F R wE-gfee & qEUS % o= 9 98 a9l SifeT g8 W wEn #:1
T % U HaA  HoUFoHNe IOT-UF ThAl HEF § W & T
yfer oW BN ¥ U IdET Wed 9§ 9 WM F STmia AE R

afe ¢ el when A sfag weEl W wEn 9wa #, @ 9 favefaaea g fuifa g @,
B/ENH |
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