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No. of Questions/'5l"!Rl <€t 'fi"&:n : 150 

Time/~ : 2Y2 Hours/"ElU?: Full Marks/~: 450 

Notej-:TIZ: 11) 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 question. 

'If-r,,,,, w-il qi\ "" q;f.t 'fiT WlM q;'i I ~ "'" 3 3i'!; 'fiT ~ I ~ ""'" :nIT if; 
~ ~ 3i'!; '!W ~I ~ ~ "'" 'fiT ~ "P' iMJl 

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

1. Let a relation R be defined on the set of complex numbers C by ZRW to mean 
Rc(Z)sRc(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 

I IF T.O.) 
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'lH1 f<I; """'" R -.rflr~ <i"&!Tm it "!f"'" C 'R ZRW l:)U Re (Z ) " Re , \\ 'I'" 
1m (Z ) " lm( W) 'li\'f!fur ~, if'! "" """''' R 

(I) ~ l('i <iSh'"'" ~ Wlfl«I ~ ~ 

(2) Wlfi'!n l('i w"l'Ii!> ~ ~ ~ ~ 

(3) ~ l('i Wlfl«I ~ <iSh'"'" ~ ~ 

(4) Wlfi'!n W"tl "'IT"" om w,,_ ~ ~ 

2. 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 not transitive 

(2) transitive and reflexive but not symmetric 

(3) symmetric and transitive but not reflexive 

(4) symmetric, transitive and reflexive 

'lH1 f<I; "!f"'" A ( I, 2, 4, 6, ... ) 'R """''' R, x R Y ml; >1\, *"" ml; x om y, I it 31"fufun 
".'Ii 3'1'1R' ~"''''$ wri\ ~ B 'li\'f!fur ~, if'! "" """'" R 

( I ) Wlfi'!n ". "'1l"" ~ <i Sh ,4 '" ~ t 
(2) ~oli l('i ~ ~ Wlfi'!n ~ i 

(3) Wlfi'!n l('i ~ ~ ~ ~ t 

(4) Wlfl«I, ~ l('i ~ i 

3. 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) Product of one even permutation and one odd permutation is a even permutation 

(345) 2 



f.'!"! it <1 'lit< -<IT ""'" "'" 1lff i? 
(I) _ ~ $ WI ili""" W<rr % 

(2) <it WI ~ 'liT j'H4":l 1(Of WI ~ W<rr ~ 

(3) "'''Ii WI ~ 'liT ~ 1('f WI ~ '.<Rrr ~ 

( 4) 1('f WI ""''''' "'IT 1('f ~ ili""" 'liT Cl""""'" 1('f WI ~ W<rr ~ 

4. The number of odd permutations of the set { 1,3,5,7, 9} is 

~ : 1,3,5,7, 9} i\; ~ ~ <iii m."lT i 

(I) 15 (2) 30 (3) 60 (4) 120 

5. \I,/hich one of the following is an even permutation? 

(I) /=(1,2,3)(1,2) 

(3) /=(1,2,3,4,5)(1,2,3)(4,5) 

f.'!"! it i\ 'li'R WI ~ i? 

(1) /=(1,2.3)(1,2) 

(3) I=(1,2,3,4,5)(1,2,3)(4,5) 

(2) /=(1,2)(1,3)(1,4)(2,5) 

(4) None of these 

(2) I = (1, 2)( 1, 3)(1, 4)(2, 5} 

(4) -,.l'1 i\ 'li\{ 1lff 

12P/217/31 

6. \Vhich power multiplying itself ofL~e permutation f =(1 2 3 41 gives (1 2 3 44)\? 
, 1 3 4 2, 1 2 3 

4J l!GH ~ t'l 4 . 

(n f (3) /3 (4) /4 

(345) 3 (P. T.O.) 
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7. Solution of 235x =;: 54 (mod 7) is 

235x 054 (mod 7) "" "" ~ 

(I) x ~ 12 (mod 7) 

(3) x~5(mod7) 

(2) x ~3 (mod 7) 

(4) x. 4 (mod 7) 

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

(I) 3 (2) 4 (3) 7 

9. Order of a cyclic group and order of its generating element 

(I) 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 multiple of order of second 

~ 1\" <lit ~ 31't<: :mit; "'"'" <lit ~ 

( I) '!{I'f1: i\iI\ t 

(2) ~ <lit ~ ~ <lit ~ it ~ i\iI\ ~ 

(3) ~ <lit ~ ~ <lit ~ it mtl i\iI\ ~ 

(4) ~ <lit ~ ~ <lit 'litfl: iii ~Oll'''''' i\iI\ ~ 

(4) 9 

10. Remainder of Si03 from Fermat theorem when divided by 103 is 

%'11 iii m it 8
103 

"" ~ -.m m-m "'" 103 it f<l~ ~ "l1<!1 ~ 7 

(I) 8 (2) 7 [3) 6 (4) 10 

(345) 4 
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11. If Hand K are finite subgroups of G, then 

'lfu 11" G ili H 'li'\{ K 'li\ilra ~ m, <it 

(I) o(HK)oo(Et)o(K) 

(3) o(HK) ° o(H) 
o(K) 

(2) o(HK)oo(H)o(K) 
o(HnK) 

(4) o(HK)oo(H)o(K)-o(HnK) 

12. If f: G ---? G' is homomorphism of groups and e and e' are identity of G and G' 
respectively, then 

(2) f(e)oe' 

13. Which group is not Abelian? 

(I) 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 Sn 

-.iR -"!l1 "'ll' ~ 'f(ff t 7 

( I) 6 i\ "'" l!ill 'fiT ~ 'li\ilra "'ll' 

(3) ~ ili nil 'l)'it 'fiT ~Oll'"'" "'ll' 

14. Cayley theorem informs that any group originally is 

(1) a Abelian group 

(2) transformation group 

(3) subgroup of transformation group 

(4) symmetric group 

(345) 5 

(4) f(e)ol/e 

(P T.O l 
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~ 1ll'nl j<i\ iiIOTif1 i f", <8t >ft "'lJ' ,<Mil 

(I! ~ "'lJ' i (2) <"ql"""1 "'lJ' ~ 

(3) <,,,,.,.,(1)1 "'lJ' 0;1 ~ ~ (4) B'lfirn "'lJ' t 

15. Which of the following algebraic structures is not a ring? 

ill (R, +, 0) (2) (Q, +, .J 

(3) (C, c,') (4) l{(a+b.n+c,j3):a,b,cEi),+,') 

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

(1) (1, +, e), where I is set of integers 

(2) (R, '1-, e), where R is sct of real numbers 

(3) (M, +, .. J, where 1ft 18 set Of 2)<: 2 07c7/'aces 

(4) (e, +, e), where C is set of complex numbers 

f4Rfufu<l ~ ~ il ~-m ~ 'r'JI<Iit!l !JRl 'flff ~ 1 

II) [I, +, .), ~ 'T( J '!"rl.;J q;r _ ~ 
. , 

(2) iR, T, .), ~ 'R R iIl<oo.", lOi"",>i\ q;r "'1"I'l i 

13), (M, +, .), 'ill'i '1< M, 2 x 2 ~ '01 "'1"'" ~ 

(4) (C, +, .), "'" '1< C wm &"'I1>i\ q;r ~ ~ 

17. Follmving is thr; quofient field of integral domain { 0, L 2, 3, 4 (mod S)} 

'lu;\ '"" "Rl \ 0, I, 2, 3, 4 ( mod 5)} q;r 'i1'l'm ~ t 

(1) {O,1,2,3,4} (2) (1, 2, 3, 41 (3) {2, 3, 4} (4) (<I} 

(345) 6 
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18. The characteristic roots of 8 real ske\v symmetric matrix are 

19. 

( I ) all reals 

(3) all imaginary 

(I) >1m ql"'"," 

(3) <1m "'"''''"''' 

(2) all zeros 

(4) either all zeros or purely imaginary 

(2) >1m "f'l 

(4) 'll iii ~ "f'l 'll 'B ",qif""," 

The characteristic roots of the matrix [~~ -6 21 
7 -4 are 

-4 3 

(I) D, 3. 7 (2) O. 5. 15 (3) 0, 3. IS (4) I, 3, 7 

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

(I) 6 (2) 9 (3) 24 (4) 54 

21. If;~ is a non-zero characteristic root of a non-singular matrix A, then a characteristic 
root of A 1 is 

(I) I A I A (2) IAI 
A 

(345) 7 

I 
(3) .­

J. 
(4) _I_ 
. I A I), 

(P. T.O) 
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22. Let T1 and T2 be linear operators on R2 defined as follows-TJ1a. b) =: fb, a), 

T,lo, b) ~ 10, b), Then TjT, defined by TjT,(a, b) ~ TliT,Ia, bll maps (L 2) into 

m:n Ii;; R' <n: tfuJa; ~ Tj 3i\1: T2 f4'<'(q,t ~ t-Tlia, b) = Ib, oj, T, 10, b)" (0, b)1 

m TjT 2 (a, b) = TliT,(a, b)) oro ~ TjT, <Ii 3KPfu (1,2) '!iT "Rt",,,, 15'tm 

il) (2,1) (2) (1,0) (3) (0,2) (4) (2,0) 

23, The characteristic equation [or the matrix A =l~ ~ !j is 

11 ° 2

J 
'~ A, li 0 2 1 '!iT ;£-~~ ,,<\1.,"1 i 

2 ° 3 

(1) I,' ~6A2 +5'~3~O 

(3) __ AJ +6k2 -t-7?.,+3 =-(J 

(2) ,3 +6),2 ~7A ~2 =0 

(41 ~,3+6A2~n~200 

24. Which of the fonowing is not a linear transformation? 

(2) T: R2 ... R3 'T lx, y) ~ (x + y, y, x) 

(3) T:R3-->R3:Tlx,y,z)=lx+y+z,1,~1) 

(4) T:R--;R2:Tlx)~(2x,~x) 

(345) 8 
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25. The rank and nullity ofT, where T is a linear transformation from R2 -"t R3 defined by 
T (a, b) == (a - b, b - a, - aj, are respectively 

R' -> R3 '!it T (a, b) ~ (a - b, b - a, - a) :;m 'Ih'l1ffir ~ "'QI"1('1 T <tt w ~ "P«fl """', 

~ 

(I) (I, I) (2) (2, 0) (3) (0,2) (4) (2, I) 

26. The system of equations 2x-y+3z=9, x+y+z=6, x-y+z=;2 has 

(I) a unique non-zero solution (2) infinitely many solutions 

(3) no solution (4) zero solution 

tp:f)Cf){On CfiT ~ 2x-y+3z=9,x+y+z=6,x-y+z=2 ~ #fit 

27. . [0 For the matrlX A = 1 ~J A-
1 

is equal to 

(I) I (2) A (3) 2A 

28. Which function is not continuous at x == 0 ? 

(345) 

(2) x sin! 
x 

(3) x 2 +Sx +6 

9 

(4) !A 

(4) sin x 

IP.TO.) 
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29. cos x is continuous function, when 

(I) xd (2) x E Q (3) x E R 

30. If Y == e- x sin x, d 4 
then the value of ~ will be 

11) 4y (2) -4y 

31. nth derivative of cos ax is 

cos ax <@' ngl ~ ~ t 

(1) COf3 ( ax + ~1t) 

(3) ". ( nn) a Sin I ax +­
, 2 

(1) _ I 
3 

(2) 
1 
6 

dx 4 

(3) By 

(4) Sin( ax+~1t) 

(3) ! 
3 

(4) xc N 

(4) -By 

(4) 1 
6 

33. The coefficient of X4 in the Maclaurin expansion of log cos x is 

(345) 

1 
(1) --

24 
(2) ~ 

12 
(3) 

10 

1 

12 



34. For x> 0, log (1 + x) is 

x > 0 i\i fui\ log ( I + x) ~ 

2x 
(I) > ~-~-

1 + x 

x 
(2) <-

2 

x 
(3) > ~---­

I +x 

2x 
(4) <-

3 

12Pj217j31 

35. Writing mean value theorem as f(b)- f(a) =f'(c), 
b-a 

a< c< b, the value of c if 

'lfi; f(b)-f(a)=f'(c), a<c<b i\i "" i\ >fR ~ m "" fu1m "fRfT t m c <8 l!H ~ 'lfi; 
b-a 

. I I ~ 
f(x)=x+-, a=-,b=3 0 

x 2 

(I) J3 (2) I (3) ~ 
2 

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

(I)x>-Ionly (2) x< I only 

log ( I T x) <8 3Wi! ituf\ mm: iI., ~ 

(I) m x> -I i\i fui\ 

(3) m Ixl< I i\i fui\ 

(3) I x I < I only 

(2) m x< I i\i fui\ 

(4) -1<x$1 i\i fui\ 

37. The pedal equation of the curve i ",1+ecos8 is 
r 

(345) 

I ""--, ~ 
~ - =- 1 -.- e cos e Cf.T YS<:.1 841Cfl(ul Q 

r 

(1) l[e2 +1+
21

\ 
I r ) 

11 

(4) ,ff 

(4) -1<x$1 

(P.T.O.) 
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38. The angle of intersection of the curves x 2 _y2 =a2 and x 2 
+y2 =a2 -J2 is 

(I) " 3 (2) " 4 
• (3) -
2 

2 • 
(4) 3 

39. The formula for radius of cunrature in tangential polar form is 

(I) pop dp 
dtV 

40. The radius of curvature at any point on the cardioid r:=a(1-cos9) is 

(2) ~J2ar 
2 

41. Which curve has no asymptotes? 

fiR! qjji it; ,",'itfq,ff 'f@ iRt 7 

(I) x 3 +y3 =3axy 

(3) ~ ,f3ar 
2 

(2) y' = 4ax 

(4) 'i,f2ar 
2 

42. The asymptotes parallel to the axis of the curve x 2 y2 - y2 :;= 2 are 

.)1~ -&1 ~ C@i x 2 y2 _ y2 "" 2 ~ 3>l+:'('1f\1~fT ~ 

(I) y=0,x=±2 (2) Y = 0, x = ± I (3) Y = ± 1, x = 0 (4) y=2,x=±1 

(345) 12 
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43. The asymptotes of the curve x 3 +2x 2 y_xy2 _ 2y 3 +3xy+3y2 +x+l=O are 

(I) y~x~I=O, y+x=O, 2y+x~I=O 

(2) y+x~I=O, y+x=O, 2y~x+I=O 

(3) y~x"I=O, y~x=O, x+2y~I=O 

(4) y+x-l=O, y+x=O, x-2y+l=O 

44. For the curve r=acos8, the radius of curvature at the point (r,O) is 

"'" r = aeasO iii fW( ~ (r,8) 'R """" ~ t 

(I) a (2) 2a (3) " 2 
a 

(4) 
3 

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

<rfu. m ~ n ~ t "ijiSf ~ n - m it:; fuit flIJI<tifH J: cos mx sin nx dx q.;r '1R % 

n (I) -,,-, 
2 2 n ~m 

2n 
(3) -,---

n 2 _m 2 

46, An appropriate substitution for the integral J 1 dx is 
)a2 +x 2 

""''lim J I dx iii f¥i "'" ~ ,,,",,,,,, ~ 
~a2 +x2 

(1) x=acosh8 (2) x = a sinh 8 (3) x=atanh8 (4) x=acothe 

(345) 13 (P. T.O) 
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47. The value of S~ e- X x f1.dx is for positive integer n 

11) n! 
n! 

12) 
2 

13) 2n! (4) 3n! 

J'(4 " 48, If ~ Ix) = 0 tan x dx, then ~ Ix) +~ Ix -2) is 

r,(4 ~ 
~ ~Ix)= Jo tan" xdx, i!'! ~lx)+~lx-2) 0 

2 
12) ,­

n -·1 

49. For positive integer n, J cotn x d.x is 

~ ~ n i\; fui! J cot" x dx ~ 

n -1 
(1) cot x _ Jcot n- 2 x dx 

n -I 

(3) 2 cotn -1 x 1 f " -2 dx ---,:---- cot X 
n-l 2 

i
llogll-X) 

50. The value of integral ----- dx is 
u x 

1345) 

2 
11) IT 

6 

2 
12) _ IT 

6 

14 

(3) 
n +1 

1 
14) 

n + 1 
2 

(2) 2cot
n

-
1

X+Jcotn - 2 Xdx 
n -I 

(4) _ cot
n

-
1 

x _ fcot n- 2 X dx 
n -1 

14) 
3 



51. The value of integral I~/2 sin4 x cos 2 x dx is 

14I114fH J~/2 sin4 x cos 2 x dx <fiT 'IfH ~ 

(I) n 
16 

. r( 1)( 2) 11m :11+- 1+-
fl-)>r'L\ n n 

(l ) 
44 

e4 

(2) 1t 
8 

(1 + :n) 

(2) 
55 

e 5 

r 

n 
(3) 12 

'<iT 1lR ~ 

(3) 
55 

e4 

r' /2 53. The value of the integral Jo log sin x dx is 

54. 

(345) 

(/2 ~ 
14I11"fl,,"H Jo log sin x dx <fiT 'IfR Q 

(I) -nlog2 n 
(2) --log 2 

2 

The function defined by 

{

X3 _y3 

fix, y) ~ x3 +y3 ' 

° , 
1S 

n 
(3)-log 2 

2 

(x, y) * (0, 0) 

othenvise 

(1) continuous and differentiable at (O,O) 

(2) differentiable but not continuous at (0,0) 

(3) continuous but not differentiable at (0,0) 

(4) neither continuous nor differentiable at (0,0) 

15 

12P/217/31 

(4) n 
32 

(4) 
44 

e 5 

(4) n log 2 

IF. T.O.) 
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{

X 3 _ y3 

fix, y) ~ x3 +y3 ' 

° , 

(I) """ u:oi ","",,,,cfI. ~ (0,0) 'R 

(2) ",*"","1. 'W\! """ m ~ (0,0) 'R 

(3) """ 'W\! "'"""H1. m ~ (0,0) 'R 

(4) """ u:oi ",.",,,,-n. <it! m ~ (0,0) 'R 

55. IfU=Sin[:X:]+tan-- 1(Yj, then x~u+yaU is 
y lx ox 8y 

""'" ' l( X I 'i(Y] = au au ~ ""lIe;, U=Sln -J+tan -, ".., X~+Y~' 
Y x ax By 

(I) ° (2) I (3) -1 (4) 2 

56. The value of c of the Lagrange mean value theorem of [(x) = eX, a = 0, b =; 1 

57. 

(345) 

(I) log e (2) log (e+l) 
1 

(3) log-

a 3 a3 
The function x = xy + ~- + ~ has a minima at 

x y 

a 3 a3 

~ x ~ xy + ~ +~, f.'i"! ~ 'R "B'f" 'lR ""'" ~ 
x y 

e 

(3) x ~ -'a, y ~ a 

16 

(4) log (e-l) 

(4) x~a, y~a 



58. The value of integral J~ J~ (x 2 +y?:) dx dy is 

(I) j (2) 0 (3) ~ 
3 

(4) '.! 
3 

12Pj217j31 

59. The value of fIR Y d:x: dy, where R is the region bounded by the parabola y2 "" 4x and 

x 2 =- 4y is 

(I) 32 
5 

(2) 48 
5 

60. The value of fn f( l-n) is 

rn r( l-nl '8 '!R ~ 

(1) P (n, I) (2) Il(n, 1-11) 

61. 

~ 
(I) W 

, 
(2) 2.fi 

(3) 16 
5 

~ 

(3) ,'/2 

62. The area of the loop of the curve y2(a_x) '= x2(a+x) is 

(345) 

a2 

(I) -(,-4) 
3 

a' 
(2) -(~ -2) 

4 

17 

(4) 64 
5 

(4) (l(l-n, 1-11) 

~ 

(4) 3.,[2 

(P. T.o') 
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63. 
. 3 t 

h b d d th 
"d ,2 a Stn T e area oun e by e CISSOt x = a 8m t, y = and it~ asymptote is 

cos t 

. 3 t 
~ .2 aSln . ~ 
1t1t11~6 X =aSln t, y = ___ "-" 0"'" 

cos t 

64. Total length of a cardioid r = a ( 1 + cos 8) is 

(1) 2a (2) 4a 

(1) .fina (2) :s 

(3) 6a 

n 
(3)­

J2a 

(4) 8a 

.fin 
(4) 

a 

66. The volume of the solid generated by revolving the curve {a-:-x)y2 =a2x around its 

asymptote is 

67. The surface of the solid generated by the revolution of the lemniscate r2 = a 2 cos 28 
about the initial line is 

(1) 4rra
2
(1- ~l 

(345) 18 



12Pj217j31 

68. 
1 X m - 1 +x n - 1 

The value of r " dx is 
Jo (l+x)m+n 

(I) p(m. n) (2) p(m-l.n-l) (3) p(m-l. n) (4) p(m.n-1) 

69. Expression of J~ xm (1- xn jP dx in terms of beta function is 

(1) p(m;l,p) 

(3) ~B(m-1.p) 
n I, n 

(2) p(m;1,p+1) 

(4) ~ f(m;l, P+1) 

70. The value of integtal J~ (2 I~-X X dz dx dy is 

f14141('H J~ (2 J~- X x dz dx dy <til 11R ~ 

71. 

(345) 

(1) 1 
6 

1 
(2) 10 

By changi.ng the order of integration 

, , 

(I) J"J", ,"' o yo-fa 

Y' V dy dx 

a a+,j~2 ~y:;' 
(3) r J, V dy dx Jo y ;(1 

(3) 1 
21 

r2u JJ2riX_ V dx dy is 
JQ hax_x2 

4 
(4) 35 

(2) J" J(12+ Ja} ---.t?-
o y /2a 

V dy dx 

{ ----
" , 

(4) (.(Ja
-\'(1 -y V dy dx 

Jo y2j2a 

19 (P.T.o.) 
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r3 r,,/4-·Y 
72. By changing the order of integration JOJI (x+y)dydx is 

(I) 12 f:- xx 

Ix+y)dxdy 
2 2..- Xl 

(2) 1 fo Ix+y)dxdy 

2 2- x" 
(3) 1 fa Ii: +y) dx dy r' r4'" (4) JI Jo (x + y) dx dy 

73. The general solution of the differential equation cos x dy:;; y (sin x -y) dx is 

~ '4 1fl<:f)(OI cosxdy=y(sinx-yjdx ~ ~ ffr?f ~ 

I . 
(1) Y =smx+ccosx 

(3) y-l ""cosx+csinx 

(2) y2 =sinx+ccosx 

(4) y2 ;o;;cosx+csinx 

74. General solution of the differential equation (x 2 +y2 +2x)dx+2ydy=O is 

(1) y2=cex _x 2 

(3) y2 = ce- x _x 2 

(2) y2 == ce- x + x 2 

(4) y2 =cex +x2 

75. The order of the differential equation 

fix, y) ----M +$ (x,y) y + ... ~O [d
m )P [d m

-
I )q 

dx m dxm - 1 

IS 

(2) m (3) m+p 

(345) 20 

(4) mp 
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76. An integrating factor of the differential equation (1+x2) d!x +2xy =cos x is 

77. 

(I) x (2) x' (4) log(l+x'} 

d 2 d Equation of the form -----.lL + P ---.It +Qy = R, where P and Q are functions of x alone can 
dx 2 dx 

be reduced to the linear form dp + [p + ~ dy 1] P = ~ by dividing y =: y 1, where dv = p 
dx y1dx Yl dx 

and putting 

~ '" al\1: f.;",r;,iCJd " " ''''" """" ""'''' "" - + P + - -- P ~ -, ~ - ~ P 
" " c...o. "'--- dp [ 2 dy 1 ] R • du 

dx y, dx y, dx 

u 
(2) Y~­

y, 

u2 
(4) Y~­

y, 

78. 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, Z, p, q) = 0 is parabolic if 

1% <it ~ q;] hsI\<r 31ifuq; ~ ""1",,01 <it ~ '" x, y i!; ~ i!; fui\ oil 
An 2Bs + Ct + f (x, y, Z, p, q) ~ 0 i\ '11'tmfu! ~ %",,1. 1Wrr ~ 

(I) B2_AC>O (2) B2_AC~O (3) B2 -AC< 0 

(34S) 21 (P. T.O.) 
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79. If ~ [OM - aN 1 is a function of x alone say fix), then an integrating factor of the 
N 8y ax 

equation M dx + N dy ;co 0 is 

~~(aM _alii *"" x"" 'RH t l!R1 fif; fix) it, "" ,,41%,01 Mdx+Ndy~O'" 
N \. ely ax) 

fl4!cfwH ~ ~ 

(1) fix) (2) f fix) dx (3) el flxldx (4) e -I flxldx 

80. The integrating factor of the differential equation x 2y dx -( x 3 + y3) dy == 0 is 

( I) 
y3 
1 (2) 1 

y4 
(3) 

1 

y3 
(4) 

1 
y4 

81. The general solution of the differential equation y(l+xy)dx+x(l-xy)dy:::O is 

(1) x=cye1/xy (2) x =cye 1
/

X (3) x -=-ce Y / x (4) x=ce x /
y 

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

(345) 

_ ""1%(01 M dx + N dy ~ 0 it; """"L it') "" _ 1'.'i 'l'lfH ~" t 

(I) aM _ aN 
By ax 

(3) aM 0_ aN 
3y ax 

(2) 

(4) 

22 

aM aN 
-~-

ax iJy 

iJM aN 
-~ 

ax By 
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83. The integrating factQr of the differential equation sec 2 y dy +2x tan y = x 3 is 
dx 

84. The general solution of the equation 9:.~!i - m 4y ;= 0 is 
dx 4 

(1) Y:=: cl cos mx -c2 sin mx +c3 cosh mx -c4 sinh mx 

(2) Y -= c 1 cos mx + c2 sin mx + c3 cosh mx + c4 sinh mx 

(3) Y -=0 (el +C2X)COS mx +(c3 +c4x)sin mx 

(4) y=(cl-c2x)cosmx+(c3 -c4xjsinmx 

85. Particular integral of the differential equation (D 2 + a2
) y = cos ax is 

~ fll:flcfl{OI {D2 +a2)y=cosax 0fi1 ~ fllil<tl<7H ~ 

(1) ~sinax 
20 

(2) x sin ax 
o 

x 
(3) -cos ax 

30 
(4) ~sin ax 

30 

86. Putting and denoting 5.. ~D 
dt ' 

the differential equation 

(345) 

3 d
3

y 2 d
2

y dy I' • d . x -----+3x -------+x----+y=x+ ogx 18 transl0rme Into 
dx 3 dx 2 dx 

(1) (D3+3D2+D-+l)y,,-;ez +t 

(3) (D3+D+l)y~e'+t 

d 

23 

(2) (D 3 +3D' + l)y ~ e' +t 

(4) (D3+1)y~e'+t 

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

d 2y dy (1_x2) __ +x __ y=x(1_X2)3/2 is 
dx 2 dx 

( I) 
"./1- x'2 

x 
(2) 

h-x 2 

x 2 

88. Particular solution of the differential equation d
2
y -4x dy +(4x 2 _3)y=e

x1 
18 

dx 2 dx 

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

Wronskian determinant is 

~ ftfOtI<:fi{UI (D 2 + 1) y == cosec x <it ~ ~ fcffu ~ ~ q;f.t if; fuit <iftf<.fl"'l""l ~ Cfil 

'!Hi 
(I) -2 (2) 2 (3) -1 (4) 1 

90. The solution of the partial differential equation x 2 p+y2q+Z2 18 

(2) $(2._2.,2._2.)=0 
y x x z 

(345) 24 
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9l. The complete solution of the partial differential 
. , 

equatlOn q = pq + P >S 

wfucf; ~ fll'il"f){ol q = pq + p2 "" ""luf "'" % 

( I) 
a' (2) a' 

z=ax+--y+c z=ax---y+c 
I +a I +a 

(3) 
a' (4) 

a' 
z=ay+--x+c z=ax+--y+c 

I-a I-a 

92. The solution of JP +-vq:::: 2x is 

./p ,.Jq = 2 x "" "'" % 

i I) I '2 (2) z=~(a+2x)2 -a2Y+b zO"C
2

(o+2x) .,..a y+h 
2 

(3) z=~(a+2x)3 +a2 y+h 
3 

(4) Z=!(Q+ 2xj 3 _a2y+b 
3 

93. Classify the partial differential equation 
2 2 y2 x 2 

y r-2xys+x t---p--q=O In one of 
x Y 

them 

(1) Hyperbolic (2) Parabolic (3) Elliptic (4) None of these 

(2)~ (3) ~'!'ft'! 

94. If ~l and ~ 2 are arbitrary functions, then the solution of the partial differential equation 

x 2 r_y 2 t=xp_rq is 

(345) 

~ ~l 31'\'( $, ~ 'fi'ffi t if'[ ~ _ ,,4),,(01 x'r-y't=xp-rq "" "'" % 

, (y) 
(I) z=y ~llx +x~,(xy) 

(3) z=y2¢1[xl+x~,(XY) 
Y. 

25 

(2) z=Y'h(:)+~2 (xy) 

(4) z=Y'h(:)+Yh(XY) 

(P. T.O.) 
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95. The solution of partial differential equation 2r+5s+2t=O is 

wfuq; ~ fl41,*,{ol 2r + 55 + 2t = 0 <tT ~ ~ 

(II z=~(2y-xl-~(y-2xl 

PI z=~ (x-2YI-~ (2y-xl 

(21 z=~ (2y-x)+~ (y-2x) 

(4) z=¢(x-2y)+~(2y-x) 

96. Particular integral of partial differential equation (D2 -DD' -6D!2) z = xy, where 
, , 

D OD' 0 . =-, =- IS 
ax By 

1 X4 
(2) _x'y2+_ 
'6 24 

4 1 3 x (3) -xy --
6 24 

(4)
122_x4 
-x Y -
6 24 

97. Particular integral of partial differential equation (D 2 +2DD' +D,2)·z = e 2
X'- 3y IS 

~ ~ B41Cfl{UI {D2 +2DD'+D ,2 jz=e2 X.t-3 y CfiT ~ fP"II<flC"'H ~ 

98. 

(345) 

(1) _~e2x-3y 
15 

(2) _1_ e2x+ 3y 

20 
(3) _1_ e2x+ 3y 

25 
(4) ~ e 2x + 3y 

10 

The complete solution of partial differential equation (D 2 +DD' _6D ,2
) Z = Y cos x, 

where D =~, D' =_8_ is 
ax By 

(1) z=rh(y-2x)+~2(y-3x)-ycosx+sinx 

(2) z=CPdy-2x)+QJ2(y+3xl-ycosx-sinx 

(3) z=<jJdy+2xJ+$2(y-3x)+ycosx-sinx 

(4) Z = tP dy +2x) +$ 2(Y -3x) - y cos x +sin x 

26 



9 The complete solution of the partial differential equation pt -qs == q3 18 9 . 

(1) y~x+z+fdz)+f,(x) 

(3) y ~ xz+ fliz) + [,(x) 

(2) y~x-z+fdz)+f2(x) 

(4) y~-xz+fdz)+[,(x) 

12Pj217j31 

100. The complete solution of the partial differential equation 2r+te X _(rt_s 2 )==2eX 
IS 

(1) z=ex +Bx+y2_Ay+c (2) z=eJ( -Bx+y2-+ Ay - c 

(3) z=_ex +Bx_y2 +Ay+c (4) z=_ex _BX_ y 2 +Ay+c 

101. 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 

l:aJ3ii x + y ~ 1. Y - x ~ 1, y ~ 2 B f.'rfllo f<'f'I <fu 'f'IT3ii i\; ~ '0! p. Q. R """'" ~ I ~ 
'lfu>rr4\ q;] ~ ~ 

(2) .rIP2 +Q' +R' -R (P +QIl 

(3) .rIP2 +Q' +R' -2R(P+Q)1 (4) .rIP' +Q' +R2 +R(P+Q)'/2) 

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

(I) Y~CCOSh(~l (2) x=clog(sec\jJ+tan\jJ) 

(3) Y o=:csectt' (4) s=csin'iJ 

(345) 27 (P.T.O.) 
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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 

Jiius it; fiIj'"" ~3ii 'R ""ct!. """ <j;] 1('0 """'" flI;."~,,, ~ "" ~ "'" R <I'll ~ G it; 
fu'( ~ ,ji\ "'Rl'''f'll it; fW\ _ ~" ~ 

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

(I) xY -yX ~O (2) xY -yX"G (3) xy-JL~G 
X 

where X =L:X j , Y =l:Yj and G =I (x1Y1 ~YIXd. 

~ X=LX j , Y=2:Yj ~ G=2:(X 1Yj -Y 1X t )· 

105. If three forces acting at a point be in equilibrium, then each force is proportional to the 

(1) sine (2) cos (3) tan (4) cot 

of the angle between the other two. 

106. The condition in order that a general system of forces in space should reduce to a 
single force is 

(I) X"O,Y"O,Z~O 

(3) X ~ Y "Z ~ L " M ~ N "0 

(345) 28 

(2) L ~ 0, M ~ 0, N" 0 

(4) LX+MY+NZ"O 
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107. 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 

"!' f.mflri! ~-''P' it; "'" ..".., ~ " <RT t ~ "" q;r >m: W t, "" "!'-"m " 

""">o,,{J,,, ""* 'Til ~ "'" "" ""''''10ft ~ " '''''',., "'" t "" ~ ~ iN< i\ ~ ~ 

(I) :z wJi 
3 

(2) ~ w,/2 
3 

(3) ~w,/2 
2 

108. The approximation to the common catenary y = C cosh (:) is 

~ ~ y == C cosh (;) Cfi1 '8i11Cfl6i ~ 

(1) y::::~cexlc 
3 

(2) y==~ceX!C 
3 

(3) y=!ceX!C 
2 

(4) Y = .!.ce-- x / c 

2 

109. 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 

<ffi; "!' fi'rr,; oil ~ .".",,41 " m'>1 "" ~ "'" ".'i em '" q;rJ ~ """ ." >Rfftn 3l<tt'" 

it '4\ .,"',.,'" it (ii, m fi'rr,; <tt 3l<tt'" oil ~ WilT ~ 

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

(345) 

"!' T,f."" ~ it; im fui!q; it; fuil fim<tt """" h ".'i ~ t.-m 4a t 'L"f."" ~ it; 
Wl '" if~ ~ ftrnq;r ~ t.-m 4b t m B'''''.'''' if", ~ <ffi; 

(I) h~ 3ab 
a+b 

(2) h< 3ab 
a+b 

29 

(3) h> 3ab 
a+b 

(4) h> 3ab 
a+b 

(P, TO.) 
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111. If the upper body has a plane face in contact with the lower body, then the equilibrium 
is stable if 

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

112. A point P describes with constant angular velocity about 0, the equiangular spiral 
r = ael 

0, 0 being the pole of the spiral. Then the transverse accelerations of P is 

1('1> ~ P,O if; mill\! 3l'f{ ~ <h i\ WlR ~ ,n;n, ,= ae iO 
"" "lflmR t ~ 0 WI", 

'C1 \!" % I ".. P 'C1 ""l"''' ""'" % 

(2) "', 

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

(1) parabola (2) ellipse (3) hyperbola (4) sphere 

m ~ 'C1 1('1> flus 1('1> fi'm ~ i\ 311'Iim i\ ~ i\ a 'li\ur "R'li\ ~ v <h i\ ""'" ""'" i, 
".. ~<W! 'C1 "" % 

(1)~ (2)~ (3) "0"""" (4) ",ill 

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

(345) 

(1) ~u 
~g 

(2) 8u 
5g 

where u is the velocity of projection. 

(3) 5u 
8g 

(4) 8u 
3g 

30 
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115. If u 1, lJ 2 are the velocities at the ends of a focal chord of a projectile's path and v the 
horizontal component of velocity, then 

Wi: finm ~i\l1 if; ~ 3Bi\; 1~ ~ 'Ilf~ if; fui\ 'f( VI "iI'lT v, (iT 3ih: Wi: 31l'Ii1 """ >\If"" 
~ v (iT, "" 

( I) 
I 1 2 

(2) 
1 1 2 

-+-~- ~---~-

2 2 2 , , 
v2 

V 1 U2 V vI v, 

(3) 
1 1 

(4) 
1 1 I 

- - -- .--- =-

v' , 2 v2 2 v' 1 v2 V 1 v2 

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

0'-- ---- -----

~~-+( p 1 :'d'sl (V'I 
( I) 1 . (2) '1--(- -. 

~ \ dt') v' V Idt') \ P ) 

(3) 
il , ]' ( 2i' 
,I d s v 

y Idt ' J Yr) (4) 
IS' p, I[d' r (~ 
~ dt 2 +l;;» 

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

(345) 

(1) R=~_sin~~_ 
9 

(3) R =~stna 
9 

31 

(2) R = "!! 
2 

si!: u_ 
9 

(4) R=u
2 

sin2a 

9 

(P. T.O.) 
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118. The direction of the projectile at a given time is 

-1 rucosa-gtl 
(1) 8 = tan 1--- u· si~---;--- j 

1 j" U cos.u + gtl (3) e ""tan 
u stn a J 

-I {u sin a + gt} (4) 8~tan 
u cos ex 

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

'IR; "!C """ "!C '!" <ft '!ftfu '" ""'''" Ie ~ iM eo " """ wmrr t arm '" """" 'OJ 'ffi; <ft 
l:dh '1flI "!C m<1 mqcf '!fir ~ a'" 3<l'fu mqcf """ ~ 

(1) IHJ) (2) 2,eo (3) 'leo (4) 2,/," 

120. In an SHM of amplitude a and period T, the velocity vat a distance x from the centre is 

') " ') -") 2 
(I) ,rT- ~ 4n-(a" --x) 

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

(345) 32 
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122. The maximum and minimum velocities of a planet revolving around the sun are 30 and 
29·2 km/sec respectively. Then eccentricity of its orbit is 

f['i ofi\ 'lii:l!01l q;f.t """ fiRjj m< 'fiT ~ 1('i ~ <l7! jj;1ffi, 30 :;fu 29·2 km/ sec ~ 1 "" 

~ "'''TI ofi\ 3"''''01 % 

(I) _I 
87 

I 
(2) 

74 
I 

(3) 30 

---+---+---+ ->->~ ). 
123. Let a', b', c' be a system of vectors reciprocal to the system of vectors Q, b, c. Then h' is 

equal to 

"RT f1l; ~ 
~ ~ ~ 

a', h', c' CflT ~ ~ 
~ ~ ~ 

a, b, c ~ f.m" 'fiT ~ -,it 1 <it 
~ 

b' ""'"" % 
, ~ ~ ~, ~ ~ -, 

( I) 
b" c 

(2) 
cxa 

(3) 
axb 

(4) 
b 

----
, -. --. -) .. ... ~~~ ---+ ---+ - t 

[a bel [a be] [a be] [a be] 

-->-> .-.---+ -.---+-.-->---+---+ 
124. If n. b, c and a',b',c' arc reciprocal system of vectors, then a·a'+b-b'+c·c' is 

r I) 0 (2) I (3) 2 (4) 3 

125. Ifa=i+2j+3k, b=2i+j-k, c=j+k, thenax(bxc)is 

~ a=i+2j+3k, h=2i+j-k, c",,-j+k, ~ ax(bxc) <fiT 'G"R" t 
(I) 3i-4j+3k (2) 2i+4j+3k (3) 2i + 4 j + k (4) 3i+4j+k 

126. Let a', hi, c' be a system of vectors reciprocal to the system of vectors a, b, c. Then 
a' y hi -+- b' x c' + c' x a' is 

(345) 

11'"f.1T t=n ~ a', b', c' <:fi1 ~ 'Hfu::ffi a, b, c ifi ~ Cfil ~ ~ I ~ a' x b' + b' x c' + c' x d 
'!iT 'lR % 

d+b'+c' 
( I) 

[a' b' c'] 

[a+b+cj2 
(2) -~-.-­

[a' b' c'] 
(3) 

33 

d+b'+c' 

[abc] 

a+b+c 
(4) 

[abc] 

(P. T.O.) 
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127. The directional derivative of ~ = 3x 2 yz - 4y 2 z 3 in the direction of the vector 3i - 4 j +2k 

at the point (2, -·13) is 

(I) 
108 

·./29 
1008 

(2) --~-29-
(3) _ 240 

.J29 
(4) _1356 

.J29 

128. For $ (x, y, z) -= 2X
2 y 3 _ 3y 2z 3 the gradient at the point (1, -1, 1) is 

~ (x, y, z) ~ 2x'y') ·· 3y 2z 3 i\; fu-i\ ~ (I, -I, I) '" """ "" lfR ~ 

(I) ·4i+12j+9k (2) 4i-12j+6k (3) 12i-4j+9k (4) 9i +l2j - 4k 

(I) 0 (2) 9 (3) 13 (4) 40 

130. If r ooexi+yj-t-zk, then div gradrn! 15 

~ r=xi-"-yj+zk, ('fG1" div gradrm <nT 'tfR '5 

(1) mrm - 1 (2) m(m-I)r'" 2 (3) m(m-I)rm 1 (4) m(m+l)rm-2 

131, If r(tj=5t2i+tj-t 3k, then f2(rx
d2r

Jdt is 
J1 dt 2 

'1fi: r(t)~5t'i+tj_t3k, "" l'(rx::;Jdt "" lfR ~ 

(I) 14i-75j+15k (2) -14i+75j+15k 

(3) 15i-75j+14k (4) -14i+75j-15k 

(345) 34 
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132. If S is any closed surface enclosing a volume V and F = xi + 2y j + 3zk, then Irs F· ~ dS is 

II] 2V (2) 3V (3) 4V (4) 6V 

133. If 5 is the surface of the sphere x 2 +y2 +z2 =1 in the first octant, then the value of 

J.:-_l.Yzi+zxj+xyk).dS is 

(I) :J 
2 

134, S:okes' theorem is 

(2) :l 
4 

(1) ?c F'ndS= Hs n·divFdS 

!31 Jc F· n dS = Hs curl F·ndS 

(3) :l 
5 

(4) :l 
8 

(2) ~cF·dr~ fIs {curIF)·ndS 

(4) Sfs F n dS ~ fffv div F dV 

135. The value of Ie ~f·dr- Is (grad~)xf·ndS is 

fe of·dr- Is (grad¢)xf·ndS '"" ""' ~ 

(I) L¢curlf·ndS (2) Is ¢ div f· n dS 

(3) Is Q grad/- n dS (4) Is ¢ curl grad f· n dS 

(345) 35 (P T.O.) 
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136. The polar equation of the directrix of the conic l "" 1 + e cos e corresponding to the focus 
r 

137. 

which is not the pole is 

'lTfi< ,. 'lfct~" if ;;it 1I!li >im 'It\ ~ W,,;q I 0 1 +e cos (l ,. .,>i\f<'?"" "" """ ,""1",,01 ~ 
r 

( I) I o[~e2iecos8 
r l+e'2) 

(2) I (l-e') 
- == -l~-- ecos 0 
r 1+e2 

(3) I =( ~~_~21 ecos8 
r '\1_e2 ) 

(4) i 0 _ [ 1 + e~ ) e cos 8 
r l_e2 

The equation of a cylinder whose generator line is parallel to -~ "" JL = ~ and passes 
1 2 3 

through the curve X 2 +- Y 2 = 16, Z = 0, is 

:m ~ q)f fltflCfi{UI ~ ~ tm x =}{ = ~ ifi ~ ~ (f2TT CfSfi x'2 +- y2 == 16, Z = 0 B 
1 2 3 

(1) 9x 2 +9y2 +12z2 -Syz-6xz=d44 

(2) 9x 2 +12y2 +9z2 -56yz-Sxz=144 

(3) 9x 2 +9y'2 +5z 2 -12yz-6zx =144 

(4) 9x 2 +9y2 + 5z2 -6yz -12zx = 144 

138. The condition that the plane lx+my+nz=p may touch ax 2 +by2 -t-cz 2 =1 is 

'ffif fum "" Ix + my + nz ~ p, ax' + by' + cz2 ~ 1 'f ~ t ~ 

(345) 

I m n 
(1) -+--+-~p 

abc 

36 

I m n 2 (2) -+-+-~p 
abc 

[2 m 2 n 2 2 
(4) -+~+-~p 

abc 
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139. If S is a subset of an imler product space V, then S l.Ll is equal to 

II) S (2) s L (3) S LL (4) V 

140. 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 

'!R1 V (I'lT U ~ K 'R ~ m ~ (I'll V '!ftfirn ~ 'lIT t, T: V -> U 1!.'6 ~ ",,,,a(', 
t".. 

III dim V ~dimRIT)* dim NIT) 

131 dim V ~dimRIT) +dim N(T) 

(2) dim V ~dimRIT) -dim NIT) 

(4) dim V ~dimR(T)/dim N(T) 

where R(T) is range of T and N (T) is kernel of T. 

141. The upper and lower Riemann integrals for the function f defmed on [ 0, 1 J as follows 

(345) 

are 

flx)~~I-x2 , when x is rational 
~ I-x , when x is irrational 

are 

I I) " I 
(2) • I 

(3) • I 
(4) • I 

4' -
2' 

- "4' "3 2:' "3 2 4 

~ 10, II 'R f.i'q "'" if '!ftmfur 'Ii<H f '" 3'Ift (I'll f.i'q R eQ"o<:,4 ~ 

flx)~~I_x2, "" x ~t 

• 1 
(I) 4' 2 

~ I-x,"" x~t 

• I 
(2) 2' 4 

37 

• 1 
(3) 4' 3 (4) • 2' 3 

I 

(P. T. 0.) 
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142. If function f:[O,ll~R defined as follows: !(x)=(_l(-l, 

I~f(X)dx is 

1 1 
--<xs-, 
r + 1 r 

TEl" then 

( )
,.1 1 1 """= I(x)= -1 ,--<xs-, r ~ 't.~II'-'rl 

r +1 r 
1 

t "" fa fix) dx 'liT 'ffi t 

143. Cauchy-Riemann equations in polar form are 

au 1 av au av 
(2) -~-- -=-T-

ar rae ao 
au 1 av au au 

(3) -~_.', ·-~r·-
or r ao 8e ar (4) 

ou av au 
--=r 

ae' 
--or ae 

144. The harmonic conjugate of the function u = .!.log (x 2 +y2) is 
2 

'""'" u~11og(x2 +y2) 'liT ~1<i1f.j", ~ ~ 
2 

(I) log Y (2) ~ tan-l(~)+c 
x 

(3) t tan-
1 (~) +c (4) tan-

1 (~) + c 

145. (2' it 
The moduli and arguncnt of l-~ ) are 

3-1 

(2 ,ii ",' Wri'h ~ _.: I 'IT'lT'h ,,'11 
I, 3 --( / 

( 1) 
1 n 

(2) 
1 n 1 n 

2' 2 2' 4 
(3) 4' 2 

(345) 38 

or 
1 av 
r or 

1 n 
(4) 4'4 



146. The Fourier series of f(x) in the interval (-1t, 1t), where 

,s 

{
1t+x, -1t<x<O 

f(x)= 
1t-X, O<x<1t 

1.11 ~ +~ {~cos x +_1_ cos3x +--.!... cos 5x+ "- } 
4 1t 12 3 2 52 

1.21 ~+~{~cosx+_I-cOS3X+~COSSX+"'} 
2 1t 12 3 2 52 

13) ~+~{_l Sinx+~sin3x+-I-sin5X+-"-} 
4 1t 12 3 2 52 

(41 .::. -~ {...!.. sin x +~ sin3x +...!... sin 5x+'" } 
2 1t 12 3 2 52 

147. Sequence 

is convergent for 

(I) .fi (2) 2 (3) 2.fi 

(345) 39 

(4) I 
2 

12P/217/31 

(P.T.O.) 
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148. The third divided difference of the function j(x) ~! for the points a, b, c, d is equal to 
x 

""'" f (x) ~ ~ '>iT ~:m a, b, c, d iF; fuil <rfi'l ~ 3Mf{ ~ 
x 

(I) 
abc + abd + aed + bed 

(3) 
abed 

1 

149, af(x) is equal to 

iif(x) 'IU'f( ~ 

(I) f[X+~hl-f[x-H 

(2) _ abc + abd + aed + bed 

a2 b 2 c 2 d 2 

1 
(4) --" 

abed 

(2) f [ x +~ h 1 + f r x - ~ h 1 

(3) Hf(X+~hl-f[X-~hl} (4) Hf[X+~h)+f[X-~h)} 

150. Which of the following statements is not true? 

(I) Every sequentially compact metric space is compact 

(2) A closed subset of a compact metric space is complete 

(3) A compact metric space is not separable 

(4) A totally bounded metric space is separable 

M ~ "'"' -m 'li'R W'! 'l1!l ~ 7 

(1) ~ "l:J",lild ~ itftn -em ~ """ i 
(2) ~ ~ -em '>iT "'" "" 3qA~,"" ~ """ % 
(3) "'" B"" ~ 00 ""*" WR 'l1!l ~ 
(4) "'" "''r''d", ~ ~ 00 ""*" WR """ i 

*** 
40 D/2(345)-230 
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