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11P/217/1
No. of Questions /¥ & H&a1 : 150

Time /@4 : 2% Hours/aw Full Marks/quifa : 450

Note/¥12: (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 question.

AR T B T WY F O FL TOE T 3 HF B B TAF e T F
T ww ¥ we G | YA SIARG W F1 THIS T e

{2} If more than one alternative answers seem to be approximate to the correct
answetr, choose the closest one.

o it 5T IR TN SR ¥ FrFe v &, @ Preean o s ¥

1. Let a relation R be defined over the set of rational numbers Q by a R b if a> b. Then this
relation R is

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

{4) not transitive, but reflexive and symmetric

(254) 1 (P.T.0.)
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aw % wey R i@y veued & @y Q W aqRb 3w Wi 2 AR a>b @ W
= R |

(1) «qe 2, frg wuia ot wwms 7@ &

(2) wafm R, fFg @gw o wwme a8 R

(3) whm= R, frg wigew ot wifim = 2

(@) "= A€ &, feg wgew o anfim 2

2.  Which of the following is not an equivalence relation?
(1) The relation R defined on Nx N by (¢ b)R (¢ d}lif at+td=b+c
{2) The relation of ‘brotherhood’ over fhe set of 1:nen
(3) The relation R defined over the set of non-zero raticnal numbers by aR bif ab =
{4) The relation R defined over the set of integers by aR b .if a-b is divisible o 7
frafufen 3 & =\ augear vy 6 27
(1) NxN ® (g bjR(cd) R a+d=b+c g0 e awry R
(2) T & Oge W Y@ W gy
(3) Y wRAW @ F W= W aR b IR ab=1 g wRufia g=Fy R
(4) QUi F @Y=" W aR b e a-b, 7 § frsw ? gm0 ofonfa wary R

3. Which is not necessarily.a normal subgroup of a group G ?
1) G |
(2) {e}, where e is the identity element of G
(3) The centre Z of G

(4) The normaliser of an element aec G

(254) 2
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Eact m'mﬁ,@memmaﬁ%?
(1} G (2) {e), 5& e G F dAUF ITA ?

3) G & Hg Z (4) T ge G H TAHWIF (AeEeR)

4. The number of elements in the alternating group Ag is
yogEd] GHE Ag ¥ F@uel 6 T @

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

5. Let R be the additive group of real numbers and R be the multiplicative group of
positive real numbers. Then the mapping f: R—> R* given by fi{x)=¢* VxeR is

(1) one-one, dnto, but not homomorphism

(2) one-one, homomorphism, but not onto

(3) onto, homomorphism, but not one-one

(4) one-one, onto and homomorphism

9w ff R ardfas demedl & 9o wig o RT oAAs aafis dEelt @ oM
TR T fx)=e* ¥V xeR W U5 Wafe=m f: R—» R* 2

(1) o, sk, feg Goegar T8 (2) T, G, T sreses G

(3) aIreoTEm, wweddl, T s 9 (4) THF, A=SREH AT FEETA

6. Let n be the order of an element g of a group G. Then which of the following elements of
G has order different from n ?

(1} af, where p is relatively prime to n
(2) x'ax, where xe G

3) a’

(4) ax, where xe G

(254) -3 (P.T.0.)
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m%ma%_:ﬂaﬂaaﬁﬁﬂn%lﬁﬁe%ﬁnﬁsﬁaﬁuﬁﬂﬁﬁﬁm;ﬂnﬁﬁm
2?7

(1) aP, &l p, n % WNH ¥ 3 (2) xlax, 5E xeG

3) at @) ax, 5E xeG

7. An infinite cyclic group has exactly
(1) one generator ' (2) two generators
(3) three gcnérators (4) four generators
T S TE WE % SR B de-die gen a2
(1) T @ @ (3) &M (4} =R

8. Which group is not Abelian?
(1) A cyclic groﬁp
(2) Symmetric group S,
(3) A group of 4 elements
{(4) A group G for which (ab)? =a?b? v a,.beG_

HHA-T FYg A 3 e

(1) =l &g

(2) Wﬁﬂ“iﬁsn

{3) 4 EwE F WR

(4) o G feF g (ab)? =a?b? Va beG

(254) 4
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9. Let Z be the additive group of integers and H be the subgroup of Z obtained on
multiplying each element of Z by 3. Then the number of distinct cosets of Hin Z is

THT Z o w AT WiE % o H,Z # a5 IR ¥ W Z % YN JeEd W 3 W
F WA A 2 dm Z ¥ H ¥ - vewg=t i wen df

(2 (2) 3 3 1 (4) o

'10. Let H and K be .ﬁnite subgroups of al group G. Then o(HK) is equal to
7 H 3R K OF g G % TR Iwmag ¥ 99 o(HK) S R
(1) ofH)+o(K) | @) olH)-o(K)

o(H) o(K)

o{H NK) (4) o(H)-o(K)-o(HNK)

3)

11. How many elements of the cyclic group of order 8 can be used as generators of the

group?
#9 8  wPa wE % et omwd Wi % v % w0 F i & Wl w w87
(1) 2 @ 3 (3) 4 (4 1

12. Which statement in not correct?
(1} The polynomials over a ring form a ring
(2} The polyﬁomials over an integral domain form an integral domain
(3) The polynomials over a field form a field

4 A field has no zero divisors

-9 T a3
(1) TF 9o W 9 TEIEE TH ded a4 &
(2) TH F W W T4 qGRA W PF T TR 8
(3] T & W W gHA T 47 wa §
(4) @ 87 F ¥ fves of a9 ¥
(254} 5 (P.T.0.}
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13.

14.

15.

16.

(254)

Let f(x) and g(x) be two non-zero polynomials over a ring R. Then
urt % f(x) 3R g(x) @ ¥ R W q T 9g9EE ) 99

(1) deg (f(x)+g(x)) < max (deg f(x), deg g(x)

@) deg (f(x)+g(x])=max (deg f(x), deg g(x))

(3) deg (f(x)+g(x))< max (deg f (x), deg g(x)

(4) deg(f(x)+g(x)) = max(deg f(x),deg g(x]}

If Ais a square matrix of order n, then |adj A| is equal to
qfe A A n R TH 9 TSGR A, @ |adj A| F OAE FW

(1) A2 @ [A* (3) 14" 4 AT

If H is a subgroup of G and N is a normal subgroup of G, then Hn N is a normal
subgroup of

(1) H _ 2) N (3) H+N @) G

If frft g G & H % Juwg R N & YoM I0EE §, d Hn N U6 YEWS I9EE
g

1) H= @ N (3) H+ N & 4) G &

If A, (r=12 -, n) are the characteristic roots of a non-singular matrix A of order n,
then the characteristic roots of adj A are

G wH n T Bl s-uee oE A % aNeERE §E A, (r=12-,n) 8, @ adjA ¥
it g@ g

Al 1 1
. 3) — (4)

M 1Al @ - Y




17.

18.

19.

(254}
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If the characteristic values of a square matrix of third order are 2, 3, 4, then the value
of its determinant is

R T gdE WA % W AR % afvensfes o 2, 3, 4 €, @ wF e @ WA odm

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

Let T and T; be linear operators on R? defined as follows :
AT 6 R? W iaw 9ens T, R T, Frooeq ofonfe § -

Ty(a b)=(b, a), T, (g b)=(q 0)
Then T,T, defined by T,T;(q b) =T, (T, (g b)) maps (1, 2) into

W TyTs (@ b) =T, (T, (a b)) g0 <o 7,7, % swta (1,2) #1 sfifea

(1) (G, 1) 2) (1, 0 (3) {0, 2) 4 2, 0)
6 8 5

If the matrix |4 2 3| is expressed as A+B, where A is symmetric and B is
9 71

skew-symmetric, then B is equal to

6 8 5
R g |4 2 3| W A+B ¥ ® 1 fiers e wm, i A wafi ofk B frem-wfim
971
2, 9 B TR B
ro 2 -2 0 2 2 6 6 7 6 6 7
(1) |-2 0 -2 @2 |2 02 3) |6 2 5 @ |6 2 5
7 5 1 15 7

22 O ' -2 -2 0

7 (P.T.0.
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20.

21.

22.

23.

(254)

2 -3 4 -1
. .10 1 5 -4
The characteristic values of the matrix are
. c 0 3 7
o 0 0 4
2 -3 4 -1 _
0 15 -4
YR % Ay o=
0O 0 3 7 g
0O 00 4
{1) 1! 2’ 3: 4 (2) 1: _2: 3)"4 (3) _1: 2, _33 4 (4) _11' _2: _3,_4
1 -1 2
The rank of the matrix (3 1 - 4} is
1 1 -1
I -1 2
I=E (3 1 4| H AR
1 1 -1
(1) 2 : 2) 3 (3) 4 (4) 1

If T is a linear transformation from an n-dimensional vector space U to an
m-dimensional vector space V, then the sum of the rank of T and the nullity of T is
equal to '

AR T @ n-fh wRe e U @ m R aRe v § w e s @, @7
# B W TR yEA A TR R

(1} n 2) m {3) n+m 4} n-m
The rank and nullity of T', where T is the linear transformation from R? to R® defined
by T (a b)=(a+b, a-b, b) are respectively

R? @ R’ W T (a b)=(a+b, a~b, b) 0 il = wwrowr 7 6 | i ywar s
g

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



24,

25.

26.

27.

28.

(254)
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0 01
For the matrix A=|0 1 0|, A™! is equal to
100
0 01
aeg A=|0 1 0| % fm A7 = 2
100
1) I (2) A 3) -A (4 2A

Which function is continuous at x =0 ?
-8 o x =0 T Had &7

(1) sin{1/x) (2) sin(1/x?) (3) tan~! {1/x) (4) tanx

If r=v(a? +b?) and § =tan"!(b/a}, then the nth derivative of e* cos (bx +c¢) is

T r=(a® +b?) 3 ¢ =tan"'(b/a), T €™ cos (bx +c) F nal FTHA TOF 2
(1) r"e™sin (bx +c+ng) | (2) r"e™ cos(bx+c+nd)

(3) € sin (bx +c+nd) (4) e™cos (bx+c+1ind)

The coefficient of x* in the Maclaurin’s expansion of log cos x is

logcosx?mmﬁxt*TﬂW%

1 1 1 1
B~ @ -3 @ -5 4 -

3
If we expand cos [%+B] in powers of 0, the coefficient of %_I is

aﬁ%ﬂcos(%+6)ﬂ9%ﬂﬁﬁmﬁ,ﬁ%{!mm'@m

1 1 1 '
—_ 2N - 3) = (4 ==
m = @ - @® (4)

9 : fP.T.0.)
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29.

30.

31.

32.

(254)

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

(1) x>-1only (2) x<1 only 3) |x|<1 only 4) -l<x<1
log (1+x) #1 &= vl YR A9

(1) ¥ x>-1 % g (2) %aa x<1 % forw

(3) ¥ad | x|<1 ¥ R @) -l<x<1% fu

Writing mean value theorem as f(b)~f(a)=(b-a) f'(c), a<e< b, the value of ¢, if
flx)=x(x-2},a=0,b=1, is '

Fib)-fla)=(b-a) f'(c), a<e<b % ¥ # w#eEA wWa w1 fw@ = Wl
flx)=x(x-2),a=0,b=1, @ c ® 7F

1 1 2 2
(1) 3 (2) ) 3) 5 (4) 3

The angle between the radius vector and the tangent at any point on the cardioid
r=a(l+cos8) is

TN r=a(l+cosd) % fht fog W fiwwn afdw ok venfta & &= =1 Fw 2

A ¢ T B 6 n B
(1) 5"‘1 - @) *2""5 (3) 2 (4) 5"'5
The pedal equation of a curve is a relation between
(1) pand r (2) s and y (3) r and B 4) x and y
Trelt s *1 YEa i
(1) psitr (2) s 3Ry (3) ramo 4) x 3y

¥ d9 w3

10



33.

34.

35.

36. -

37.

(254)

For any curve g—sé is equal to

ﬁmﬁaaa%%qg‘gw%

(1) r’p 2 rp

For any curve r%g is equal to

%&ﬁ"ﬁ%ﬁ—m:r%gw%

(1) cos¢ (2) sind

3) r/p

(3) coswy

11P/217/1

For the curve p? =ar, the radius of curvature is

9% p? =ar ¥ fag ama B @

(1) 2p3/a? (2) 2p?/a?

Which curve has no asymptotes?
g 9% & el T dA7?

(1] x2-y? =q?

3 y=mx+c+é+£

Xx2

4 r’/p
(4) siny
2p/a? @ p3/ad?

The number of asymptotes of the curve x2y? =a? (x? +y?) is

7F x?y? =a? (x? +y?) F e f de @

(1) 2 (2} 3

@) 4 4 1

(P.T.0.)
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38.

39.

41.

42.

(254)

If ¢ is a root of the equation f(8)=0, then an asymptote of the curve 1 fi(o)is
’ T

ﬂﬁa'ﬂ"ﬁﬁﬂf(ﬁ]=0ﬂ'@itﬁ'ﬁf,Eﬁﬁ%%zf{ﬁ)ﬁ‘l{ﬂimmﬁ%

(1) rsin(6-a)=Ff'(x) 2) rsin(0-a)=1/f(a)

(3) rcos(@-a)=f"(a) (4} recos(@-a)=1/f"{a}

The curve r =asin 58 has

{1) 1 loop (2) 3 loops {3) S loops {4) 10 loops
TF r=asin50 ¥ A 3/ B

(1) 1 %= 2) 3 %< 3) 5 w2 (4) 10 %=

An asymptote of the curve y =tanx is

9% y=tanx 6 T Ao ]

F _r -7 _9n

m x=Z @ x=3 @) x== @) x==
x3 log (y/x) is a homogeneous function of x and y of degree
x> log (y/x), x 3 y +1 gwE@ Gom &, R um 2
{1} © (2) 1 (3) 2 4) 3
If f{x,y)=0, ¢{y,z)=0, then the value of % is
R f(x y)=0, $(y,2)=0, A % W AN}

Sxb It Sxd Sif,
(1) =5 (2) =¥ @) -0 4 -Ixly

SFyb= ¢y0 fy®z “ L

12



43.

45.

(254)
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2 2
If u is a homogeneous function of x and y of degree n, then the value of x Z_I: + yaa :
_ X X oY

is

: 82%u 8%u
qf u, x My & n GG W TER HEE W, A x-— +y & AF QT

dx dx By
ou du ou ou
1) (n-1}=—" 2) n— 3) (n-1}== 4 n-—
(1) ( ]ax (2) F™ 3 }6y 4 oy
If x=rsinBcos¢, y=rsindsing, z=rcosh, then the value of%%-’-glq%) is
Y,
% x=rsinBcos¢, y=rsinBsing, z=rcosd, A 054 2) o o 2
0 (0,9}
(1) sin® (2) rsind 3) rsin® (4) sin®siné

The envelope of the family of curves Aa? +Ba +C =_0, where A, B, C are functions of x
and y variables, is

TF ¥ TRER Ao? +Ba +C =0, @ A B,C T x 3R y & = &, F 3@ 3

(1) B2-AC=0 (2) B2-4AC=0 (3) C?*-4AB=0 (4 A?-4BC=0

x%  y? .
The evolute of the ellipse —-+Z-=11is
a® b?

x2 y2
ddgm S+l T B
a“ b
(1) (axlzfa +(by)2f3 =(a2 _b2,2,"3 {2) x2f3 +y2)"3 =(a2 _b2)2f3

(3) x2,"3 +y2,’3 =a2f3+b2,f3 | (4) {ax)2f3+(by)2}'3 =a2;’3 b2!3

13 ' (P.T.0.)
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47. The function x° + yr3 —3axy has a maximum or minimum at the point

48.

49.

50.

(264)

(1) (& a) (2) (G,0) 3) (a4 0)

W x° +y? -Baxy g

(1) (aa) - (2) (0,0) (3) (a0)
R 3w Fgar PfEE Qm

The minimum value of x2 +y?% +2/x +2/y is attained at

x? +y? +2fx+2/y T gam W e g w am?

(1) (22) 2) {(L1) 3) (5, 3)

1+x /3

An appropriate substitution for the integral I

mf“x dx ¥ o & Ige Ream §

1+x1/

(1) x=23 2) x=t* (3) x=t'2

2
The value of the integral I:f log 8in x dx is
n/2 .
I T J‘O log sin x dx ¥ WF ¢

(1) —nlog2 (2) —-Z-log2 (3) %logz

14

dxls

(4) (G, a)

(4) (O a)

4 33

4) x=t°

{4) nlog2



51.

52.

53.

54.

(254)
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If m and n are integers and n-m is odd, then the value of the integral

‘t . -
Io cos mx sin nx dx is

ﬂﬁmaﬂ'{nqyﬁ%ﬁaﬁtn—mﬁwﬁ,ﬁmI:cosmxsinnxdx?ﬂmﬁ’l’frr

) @ g @ o @ —g

n- —-m n" —-m n"-—m

I, = Icot“ x dx, then I, +I,_, is equal to

ke I, =jcot”~xdx, @I, +1, , TR E

cot” ! x cot ! x cot® 2 x cot" % x

() ———— 2} —— @) —— (4) -

n-1 n-1 n-1 n-1

The value of the integral J:cos4 x dx is

reicoct J:cos4xdx$lﬂﬂ%

3n 3n 3n 3n
ny = 2) 2% 3) =" 4) =%
{1 16 {2} 8 (3) 2 (4) 32
The value of the integral rﬂdxis
0 1+cos? x
Ix XSINX o R
0 1+cos” x
2 2 2 2
Fid T T T
y T 7 E_ 3) T 4 T_
{1) 6 (2) 8 {3) 2 {4} )

15 (P.T.0.)
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55.

56.

87.

58.

59.

(254)

lim \‘(n+ ) is equal to

ﬂ.—bw =1 n

fim L [nﬂ-r]w%

n—)wrln_

T Fid T T
(1) Z+1 @ 3 @ -1 ) -+2

The area included between the cycloid x =a (6 —8in8), y =a{1l-cos8)and its base is
w9 x=a(@-sinB), y=a{l-cos ) 3R 3w* Imur ¥ v S=wa @

(1) na? (2) 2na’ (3) 3ra? 4) 4na?

The whole area of all the loops of the curve r =acos 48 is

aﬁrzacoswa?mﬂﬁfﬂﬁm%

na® na’ 2 2
(1) T (2) —5" (3) ma (4} ?

The perimeter of the curve r =2acosb is
9% r=2acosd Hi qRfafy 2

(1) 2ra (2} ma (3) 4na 4) 8na

The length of the arc of the catenary y = ccosh {x/c) from the vertex (0, c) to the point
(xls yl} is

¥ (0, ¢} & g (x4, yy) TF HH y = ccosh (x/c) # 99 f T=E R

(1) yi-c? (@) y?-c? (3) yi+c? @) Jy?+c?

16



60.

61.

62.

63.

64.

{(254)
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For the parabola 2a =1+cos 8, the value of -g”—su is
r

W
T 2% ~1+c0s0 ¥ e %S Am 2
ro dy
2 2 2a a
(1) = ) —2 (3) —=3 4 —=
sin y sin“ y sin® sin” y

The intrinsic equation of the cycloid x =a (0 +sin8), y =a{l-cos B} is

ohd x =a(B +sind), y=a(l-cos ) H 9 THiww B

(1) s=asiny (2) s=2asiny (3) s=4asiny (4) s=6asiny
2 2
The volume of the solid generated by revolving the ellipse % + 3—2 =1 about the y-axis is
a

adqﬁ£2_+_g_:_=1é;y-améiqﬂmtmémahwm%
. a

(1) Zrab? 2) Zna?b @ *rd® ) Snb’
3 3 3 3

The volume of the solid generated by revolving about the y-axis the area bounded by
the curve, the lines y =g, y = b, and the y-axis, is equal to

TF, W@l y=qy=>b, 3N y-7 ¥ AR 83 F y-a19 & ofm: A A I ST T AW
T 2

(1) = I:y2 dx 2) = J‘:x2 dy 3) 2n I;y dx (@) 2x I:x dy

The surface area of the anchor-ring generated by the revolution of a circle of radius a
about an axis in its own plane distant b from its centre (b>a) is

e & TH I F o R vwaa  WF IR W b(bra) W W ww ¥ vfm g @
T FR-I H OGB4 ¥

(1) 4n2ab 2) 2x2ab 3) n2ab ' 4) 4n2a?b>

17 | (P.T.0.)
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65.

66.

67.

68,

{254)

2 2
The value of the integral [ j;" y dy dx is

gaTEe f‘[:mydydxﬁmq%

7 7 7 i
{1} 54 (2) 12 (3) e (4) 5
The value of the integral J‘: J‘: (e"¥/y) dx dy is
qwEa _[: J': (e ¥/y) dx dy F1 9 2

1 1 3
(1) 3 (2) 2 (3) 2 {4) 1

On changing the order of integration in the integral I: Im F(x, y)dx dy, it becomes

mmj:j:f(x,y)dxdyﬁawmmaaaﬁmaﬁﬁrm%

W [ [ ricydyax @ |5 |7 Fley)dydx
@ [ [ flxy)dydx @ [ ] fixy dxdy
. 4g 424 (ax] .
The integral .[0 I 274 dx dy represents the area of the region enclosed by
X 0

(1) the parabola y? =4ax and the lines y =0, x =4a
{2) the parabola y2 =4ay and the lines x =0, y=4a
(3) the para‘t')olas y? =4ax and x? = 4ay -

(4) the lines x =0, x=4aq, y=0, y=4a

18
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S f:"‘f‘““"’dxdyﬁmam A 7 weRi W 27

2} 4a

(1) vEem y? = dax 3@l y=0, x =4a g

(2) waeE y? =4ay W @H x=0, y=4a g

69.

70.

71.

(254)

(3} qﬁ?‘lﬁy2=4axaﬁ'(x2=4aygm
(4) @it x=0, x=4a y=0, y=4a T

The value of I'(3) is

T(3) %M %
3vn 15vn 3n 15m
m 2 2 @ 2 @
The value of integral ]: x™ M (1-x" " dx (m>0,n>0)is
wHT J’; x" {1-x)" "' dx (m>0,n >0) #1 7 2
() T(m)+C(n) () T(m)T(n) @) T{m+n) @ mtin)
C{m+n)

If V is the region given by x 20,y 20,220, x +y +z <1, then the value of the integral
HIV x!"tym=12n-1 gy dy dz is

afe x>20y=20z20,x+y+2<l g fm mwm & v B®, @@ wEed
IHV x!1ym=1z"-1 dx dy dz 1 7= 8

r{Hr(m)r(n) 2) r(f)f(mlf(ﬂ) 3) L' {m)I(n) (4) rfrimrin)
C{l+m+n) - T+m+n+1) T T(l+m+n+2) I‘(l+m+n+%)

(1)

19 (P.T.0.)
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72. The sum of B{m+1n) and B(m, n+1) is
B(m+Ln) 3R B(m,n+1) & 9 2
(1) B(m, n) {2} B{m+Ln+1)

(3) B(2m+12n+1) (4) 2B(m, n)

73. The order of the differential equation

3/2
@] s
+] == =p
dx dx?

is

AaFe gHtam
3/2
dy)* d?y
{1+(de } P ax?
wF g
(1) 1 (2) 2 3} 4 (4) 3

74. The number of arbitrary constants in the general solution of the differential equation
[Zx—%gr +8in x [%]3 +log x % +9Yy =cos x

will be

FHaHd Tt

2 3
{%J +sinx(%xg) +logx%+9y=cosx
¥ v @ § @ o=l & dwn o
(1) 2 (2) 3 3} 5 4) 6

(254} 20
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75. The general solution of the differential equation sec? x tany dx +sec? ytan x dy =01is

saee T sec? x tany dx +sec? y tan x dy =0 F T F R

(1} tanxtany=c (2) tanx+tany=c (3) tan{xy)=c (4) tan(x/y)=c
76. The general solution of the differential equation x+y % =2y is

aqammﬂmxw%ﬂyammw’é

(1) log(y-x)=c+ (2) log(y-x)=c+—¥

y—-x Yy—-Xx
(3) 10g(y—x]=c+£ 4) log(g,‘qr—x)=c+—y—r
Yy ' X

77. An integrating factor of the differential equation (1+x?2) %+2xy =cos X is

Fama wHE (1+x2)5§§:—+2xy=cosx & GUHES [UFEUS §

(1) log(1+x?) (2) 1+x2 @) x? 4) x

78. Equations of the form %+Py =Qy", where P and Q are functions of x alone, can be

reduced to the linear form by dividing by y" and putting

_%+Py=@y"m%aﬂmﬁaﬂ,ﬁﬁPaﬂtoﬁﬁaxﬁiwﬁ,y“%ﬁﬂﬁamaﬂt
faftfag § & R @ tas = ¥ sgen sn g 82

1y @ —=v @ —=v 4 —2

Y Y y y

{1}

(254) 21 (P.T.0.]
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79. The differential equation Mdx + N dy =0, where M and N are functions of x and y, is
exact if

ahel R Mdx+ Ndy =0, 5l M 3R N @1 x 3R y & wo= €, 99 R 3R

oM &N oM oN | oM ON oM &N
(1) =+2==0 (3 =+2-=0 (3 =% @ ==
oy Ox ox oy oy ox ox 9y
80. If %[%{!—ZﬁM] is a function of y alone, say f{y), then an integrating factor of the
_ x 0y

equation Mdx + Ndy=0 is

3 i[ﬁﬂ_iﬂ.‘_} ¥ y W HeH §, 9 F fy) @, @ @O0 Mde+ Ndy=0 =
Miox Jdy : _

JUEAF UGS R}

(1) fy) @ [fly)dy (3) el/ime @ I

81. The singular solution of the equation y=px+a/p, p s% is

wfiEw y = px +a/p, pa%iﬁrm T R

(1) y?=ax (2 y?=2ax (3) y? =4ax (4) x? =4ay

82. The general solution of the equation p =log(px-y), p= Si—’- is

flF p =log (px -y), psg}y- & OWH B 8

(1) c=log(ex-y) (2) y=ex @) y=x+c 4) y=c/x

(254) 22
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84.
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d“y

The general solution of the equation e

+my=0is
4

icou] fo+m4y=0$rmmﬁa%

(1) y=cre™? cos (mx/V2 +cy) + cae™™/¥2 cos (mx/v2 +c4)

(2) y={(c; +ecpx) e""““”"lE +(ca3 +€4x) ¢::'”""""ri

mxfd2

(3) y={(c;+cpx}e cos {mx/2 +c3)+¢4

mx{JE

(4) y=(c)+ecax)e” cos (mx/2 +c3)+c4

The particular integral of the differential equation (D? + D -2) y =e*, where D denotes
d

—_, 18

awammﬂm(p2+1)—2)y=e",Hﬁomaﬁi—%,aﬁlﬁﬁmm%

1 ' | R
1} —e* 2} xe* 3) —xe* (4) Zxe *
(}36‘ (2} x ()sxe ()Bxﬁ‘
Putting x=¢ and denoting % by D, the differential equation
2 d’y dy

x4 7x 22 +13y =log x is transformed into
dx dx

2
x=¢ W@ W AR % = D @ wifs =0 | sowra affwm xzzx—‘g+7x%+13y=logx

frat sqrafg & wmar ®7

(1) (D% +6D+13)y =t (2) (D2 +6D+13)y=¢
(3) (D% +8D+13)y =t 4) (D2 +8D+13)y=¢

23 - (P.T.0.)
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86.

87.

(254)

dy
dt

The solution of the simultaneous equations E—‘1,\« =t +x=1is

—ﬁm%*y ¢ 2 +x 1% &

(1) x=c cost+ey8int+2, y=-c,sint+cycost-t
(2) x=c,cost+c,sint, y=~c;sint+c¢,cost—-t
{3) x=c cost+cysint+2, y=-c;sint+cec,cost
(4) x=cycost+2, y=-cysint-t |

2
If 2-Px+Qx? =0, then a particular integral of jx—'g+P %+Qy =0 is

2 .
afe 2-Px+0x2 =0, @t %m %+Qy=0 + & TR wwwd R

) y=x2 ) y=§ (3) y=e* @) y=e*

dz -[Pax

Choosing z such that e =e and changing the independent variable from x to z,

2 _
the second-order linear differential equation icy +P Z‘z +Qy =R is transformed inte

the equation

zmwmwmm%g_:e'fpd”aﬂtﬁmam%mwwm

LYW o= T i R x5 v w Pl ¥ 2 o e

ARG @ SR?
dy o . _ R d%y P dy R
() dzz+dzzy_dz2 ) ;5"'0{225:0,22
= (&) = &)
dy 0 _R d%y P dy R
= A A" K E+[E]3 E=[‘d£}2
dc  dx dx ). dx

24
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90.

91.

92.
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2
To solve the linear differential equation -j—x% +P% +Qy =R by the method of variation
of parameters we need two independent solutions of the equation

d2y
Tﬁﬁaqammﬂmdx +pdy+oy R ® weel % viads @ Ry @ @ 9 ¥ fRw
e Freafefgs e wfle & & =da o & awsa a2 ?

d?y . d? d%y dy _
1y ¥ 0y-0 2 2% g
m 20y @ LY.p
2 2
3) —jx12’+13%+oy=o (@) sz +0 dy+Py 0

The solution of the partial differential equation x {(y-z) p+y(z—x)g=(x-y) z is
iR Hawer TR x (y-z) p+y(2-x)g=(x-y)z & & &

(1) ¢ (x+y+2z xyz}=0 2} ¢ (x+y+2z xy/z)=0

3) ¢(x+y+zyz/x)=0 (4) ¢(x+y+z zx/y)=0

The complete solution of the partial differential equation p2+q®=n?is

Fifie e @l p? +g2 =n? w1 O W R

(1) z=ax+ny+c Q) z=ax+V(n?-a®)-y+c

(3) z=nx+ay+c 4) z=vV(n?-a?)-x+a%y+c

The complete solution of the partial differential equation z = px +qy+c\f[1+ p2 +q2)is
Hiftre faFd THFO z= px+qy+eV(1+p? +q%) F O B &

(1) z=ax+by+e¥{1l+a? +b?) (2) z=ax+by+c

(3) z=ax+by+c*l(a2+b2) (4) z=ax+by+c/fab

25 (P.T.0.)
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93‘

94.

95.

96.

(254}

If §; and ¢, are arbitrary functions, the solution of the partial differential equati:=
r-4s+t=01is '

R ¢, 3R ¢, DS Bed @, A FRE. swwd qllE r—4s+t=0 F T B
(1) z=¢,(y+2x)+d,(y+2x) (2) z=0,(y+2x)+xd,(y+2x)

(3) z=¢1{y+x)+92(y+x) 4) z=1(y+x)+x¢o(y+x)
The solution of the partial differential equation s =e**¥ is

i awe ol s =¥t Y W B R

(1) 2=6,(x}+,(y)+e” (2) z=¢;(x)+0,(y)+e”

(B) z=¢;(x)+¢a(y)+e™*¥ (4) z=¢;1(x)+¢2{y}+xy

The particular integral of the partial differential equation
(D? ~2D2D'-DD'? +2D"3)z=€*"¥ is

i saFa efE (D2 -2D%D'-DD'? +2D%) z =" ¥ H1 faliE e R

1 1 1 1
1 = x+y 2 4 x+ 1y 3 = X+ Y 4 - X+ i
(1) i {2} e {3) 5Ye (4) 5 %€

Putting x =€“, y =¢”, and denoting Eq_ and -;- by D and D’ respectively, the equation
u v

x%r-4xys +ay?t +6yg = x3y* is transformed into the equation

x=e“,y=e”wﬁwaﬂI;—uQé%aﬁm:D@D'ﬂuﬁhmﬁmEﬂw
x2r - 4xys + 4y*t +6yq = x3y* Tu whww § wuraia €m?

(1) (D=-2D")(D~2D"-1}z=e*% (2) (D-2D")(D-2D +1)z=€™"*%

(3) (D-D')(D-2D' -1)z=e4*% (4) (D+2D')(D-2D'-1)z =g+

26
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If R, ST, U-and V are functions of X, Y, z, p and q variables, the Monge’s subsidiary
equations for the partial -differential equation Rr+Ss+Tt+U (rt—s?)=V are

Rdpdy+T dgdx+U dpdg-V dxdy =0 and

99.

(254)

I RSTU W V I xyzp W g * HeW B, A A¥E ke ol
Rr+Ss+Tt+U (rt—-s%) =V F o wiH * UEIH arfte 8
Rdpdy+T dgdx+U dpdg-V dx dy =0 @@

(1) Rdy?-Sdydx+Tdx2+Udpdx+V dgdy=0
(2} Rdy?+Sdydx+Tdx?+U dpdx+V dgdy=0
(3) Rdx?-8Sdxdy+Tdy? +Udpdx+V dgdy =0

(4) Rdx?+Sdxdy+Tdy? +Udpdx+V dgdy=0

The solution of Brachistochrone problem is

(1) a catenary (2) a cycloid

(3} an inverted cycloid (4) a hyperbola

afredwtt guem w1 g 8

(1) @& & (2) T T (3) TF YchMa THA (4) W AREe™

, \
A necessary condition for the functional I F{x,y, y')dx to have an extremum for a
a

given function y(x) is that y(x) satisfies the equation

FIF _[:F(x,y,y'}dxﬁ@ﬁ&@ﬁqy(x)%%qmﬁ:wmwﬁmﬂﬁﬁm
AEEF T T § B y(x) PafaRan adfwo # g R

d d d d
() Fe-—-Fy=0 (2] Fy-—-Fy=0 (3) Fy-—F,=0 (&) Fy-—F,=0
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100,

101.

102,

103.

(2354)

_ 1 |
The extremal of the functional juz x2y'? dx subject to the conditions y {1/2) =1, y{1)=2
is

Wy (12) =1, y(1)=2 F 30T e J’;Q x2y'? dx I wEdTE 2

1

L) y=- @ y=-=+3 (3 y=-x+3 @) y=-x2+3
. X X

The solid of revolution which, for a given surface area, has maximum volume is

(1) a cylinder {2) a cone (3) an ellipsoid (4) a sphere
w A gu wag-dake % g ofreran s aren wieRatE 3| d

(1) T 3T (2) & UF (3) = <rgTw (4) TH Then

The periodic time of a cycloidal pendulum is
T S W W SAEad e §

(1)«\{5 2) 21:\/5 3) 31:\/5 (4) %JE
g g g g

For a particle falling under gravity in a resisting medium, if the law of resistance be
mkuv™, the terminal velocity will be

@ gl aremm F e F o e @U@ W & R, AR skde @ REm omkot @, @
W & g

1/2 1/n L \1/2n
g g g g
w 2 @) [k] @) [k) @ [k]
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105.

106.

107.
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A body, consisting of a cone and a hemisphere of radius r on the same base, rests on a
rough horizontal table, the hemisphere being in contact with the table. The greatest
height of the cone, so that the equilibrium may be stable, is

W Y W TE NE N r O % o @ Pt s g M N wmow
YR fasmmerer & ® fr sdten Ow % @ # R Tged Wt ), 9% o vig A i
=g drf

(1) 3 2) r2 (3) 2r 4) r

The general conditions of equilibrium of a rigid body are
= 7e fig % wgem & 9w 7 2
(1) X=Y=Z-=0 _ 2) M=L=N=0

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

Which quantity is an invariant for any given system of forces?
ol % fedt @ gy e & fig S-d o sofedia ?7

ME g £+%+% (3) LX+MY+NZ (4) L2+ M2%+N?

L
(1 -
XY Z L

The moment of inertia of a hollow sphere of mass M and radius a about a diameter is

M 799H 3R o B § w g e @ SeE Rl S F ene sisa el @

(1) 2 Ma? 2 2ma® @ L Ma? @) 2 Ma?
5 3 5 3
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108.

109.

110.

111.

{254)

A uniform tetrahedron of mass M is kinetically equivalent to four particles, each of
mass EM(? at the vertices of the tetrahedron, and a fifth particle placed at its centre of

inertia of mass

M ToUNH H UF YIRS Tasig §9 @ §9ged € 39S YNl W W@ =R Foi, 8 yEw
mm%%,ﬁtwﬁim%,sﬁmm%ﬁmr@@n%aﬂtﬁmm%

4M 3M 2M M
1) - @ - ® = @ =

In the motion of a body about a fixed axis, the moment of momentum of the body about
the fixed axis is

@ﬁww%qﬁa:wﬁmaﬁnﬁﬁﬁmaﬁ%uﬁa:ﬁm%ﬁﬁﬂwm@%

2 2
m i g [g_q} @ Mm% ) Mk? [@]
2" @ 2 dt dt dt

The periodic time of a compound pendulum is the same as that of a simple pendulum

of length
T T Ao H e w9 2 e 5 @ e dew w, el @ f

k k2 h h
(1) X (2) Y {3} * {4) PE)

The kinetic energy of a body moving in two dimensions is

3 fmell § TR W g Rve 6 TRw s 2

1 1

(1) 5_Muz +§'Mk292 2) Mv?+ Mk26?

(3) 1 2 (4) L mx2g2
2 2
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114.

115.
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Forces P,Q,R act along the sides of the triangle formed by the Ilines
x+y=1y-x=1y=2 The magnitude of their resultant is

el x-y=Ly-x=Ly=2 % fffs fore & ol ¥ gty a9 P, Q, R FWw@ & 3=
gieondY =1 aformr g

(1) v{P2+Q2+R2-R(P+Q)2} 2) V{P?2+Q2%2+R%-R(P+Q)}

(3) ~{P2-Q?+R?-2R(P+0Q)} (4) V{P?2+Q?%+R? -R(P+Q)/V2}

Let T be the tension in the string AB of length I If the string AB is displaced to the
posidon A'B', where A'B' =1+8l, the work done by the tension T is

o i | T f e AB ¥ e T 2 3l 2 AB ® faifa A'B A forenfe e .,
W& A'B'=1-8l, & aE T g0 Fa *9 B

(1) T-& (2) -T-81 (3) 2T -8! {4) -2T -8

Let T be the tension at any point P of a catenary, and T that at the lowest point C. If W
is the weight of the arc CP of the catenary, the value of T2 —TO2 is

e fe ¥t % feelt g P W o T, o saF frmm fag ¢ moTR T R AR RAG
WNCPRWAW R, @ T2-7T¢ &1 70 B

(1) W? (2) 2w?2 (3) W22 (4) 3w?2

If 2 body is 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) stable equilibrinm (2) unstable equilibrium

{3) neutral equilibrium (4) limiting equilibrium

e wF fivg = @H apEEen § 9w v Rw IR s 3w W FE =X T w@ el
srEem ¥ off greew ¥ g, @ R 6 W araEen # e @

(1) Rl g (2) SRUR gnAEeel  (3) I[N WANEEN  (4) € dnEmEen
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116.

117.

118.

119.

120.

(254)

The transverse component of acceleration of a particle moving in a plane is
T gHad # TREH T B % wRUH AW uF B
5'2

(1) & (2) 278 +r@ (3) o 4) r-ré?

The normal component of acceleration of a particle moving in a plane is

T g9ad ¥ TREE TF 9 4 o W SNy 9eF 8

(1) & (2) 276 +r0 3) Cal 4) ¥-ro?
| p

The formula for angular velocity of a particle P about a point O is
T #0 P & uk g 0 % aftm: wiw an @ oga R

vP

(1) 6= 2) 6="P
r

r2

,_vP v
3) 6= @ 6=2

A point executes simple harmonic motion such that in two of its poSitions the velocities
are u, v and the corresponding accelerations are a, 3. Then the distance between the
positions is

& fog @ YR o Ed iy wanr @ T ogeh @ ffet F 9 w0 o W e o, B R
o @ Sfet % e gl S

{1) v2—u2 (2) 1)2 —u2 (3) v-u (4) 02 +u2

o +p a-—g a+f3 o+

A particle coming from rest from infinity will reach the earth’s surface with a velocity

frsmmeen & s @ I g OF #9 Yl f wae W R A @ ugsme
(1) Jor (2) J2¢gr 3) 3gr 4) 2Jgr
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124,
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A particle is projected from the lowest point with velocity u and moves along the inside
of a smooth vertical circle of radius r. The particle will make complete revolutions if the
pressure at the lowest point is greater than :

r e ¥ @ o AR 39 ¥ wEd e fog @ @ o0 w3 @ wdfe R s @ S
g9 ¥ o IWE W F gfem T WAl }1 g HW g9 F R weR qmdm AR frmen fag w
@ Foofafer # @ frod afts @7

(1] mg (2) 2mg (3) 4mg (4) émg

A uniform solid cylinder is placed with its axis horizontal on a plane, whose inclination
to the horizon is a. The least coefficient of friction between it and the plane, so that it
may roll and not slide, is

fafe @ ¢ TV W gF T 0 9H00 W UF THAWE S1E 9o T gan @ TR aw @fesd R
I q2F 3N G T T, 9% o Ao ol wEdw & ot S@aw o o R

(1) ‘tana 2) Lltano 3) ltano @) 2tana
2 3 4 3

- — — e 4 -
. b, ¢ beasystem of vectors reciprocal to the system a, b, ¢, then d' is equal to

-+ 3 -+ —+ o

aR ST 7, b, o T BEE wREl q, b, o % PR # e B, @ o U 2

!—; — - b 4 -
1 22C @ % @ -2 @ 2
[a b c] [abc] [a b c] {abc]

— ] A fal = 2

If r=xi-yj+zk and r=| r |, then the value of div(r" r} is
— .-_. Fal M 4 i

AT r=xi-yj+zk M r=|r|, Rdiv(r" r)® 97 }

(1} © 2) nr"t (3) nr" @) (n+3)r"
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125.

126.

127,

128.

(254}

o9

If ¢ is a scalar invariant, then — are components of
Ox

(1} a contravariant vector (2) a covariant vector

{3) a contravariant tensor of order 2 (4] a covariant tensor of order 2

R ¢ T it afm @, @ 22 s

ox
(1) w FgRfae wfw & (2) TF HaRwe aRn &
(3) FH 2 F TE FwgENTE WeW & (4) F9 2 F TH HARQe IRwW F

The equation of the cone reciprocal to ax? +by? +cz? =0 is

ax? +by? +cz?2 =0 F aqnﬁ:xwaﬁrmﬂm%

2 2 2

(1) ayz+bzx+cxy=0 ' 2 *+¥ .2 o
a b c
(3) -!E+%+£y*=0 @) a’x? +b%y? +c%z? =0

How many points are there on the paraboloid ax? +by? =2z the normals drawn at
which pass through a given point (o, B y)?

e ax? +by? =2z W o fog W@ § Fm wm IR W afiee w R W R (0.3 )
¥ TR €7
(1) 3 2} 4 3) S (4) 6

The equation of the right circular cone whose vertex is the origin, the axis is the z-axis

and semi-vertical angle is -:—, is

o g wy & ahew, fae il geieg 8, Reew oy 2o R, aﬂtﬁaﬁrm&sﬁﬁhﬂr%
&, g |
(1) 2{x? +y2) =22 (2) x?+y?=222 (3) x?+y?=2° 4) x%+y?2+22=0
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129. A plane passes through a fixed point (a b, ¢) and cuts the axes in A, B, C. The locus of
the centre of the sphere OABC is

T @ & g (g bo) @ T R IR o @ Rgat A B, C # W §) M
OABC ¥ ¥ =1 faguw 3

) 2-2.5, (2) E+b+5 2
X Yy z ¥y z
(3) ax+-by+cz=1 (4) ax+by+cz=2

130. The director sphere of the central conicoid ax? +by? +cz? =1 is

F2 WEA ax? +by? +e2”? =1 F Femm MY w1 e §

{1 x? *yz +2%2 =a+b+c (2) x? +y2+32=l+l+l'

a b c

i3t x?+y? +2% =a? +b% +c? 4) x? +y? +2° :—‘:-!}2—+—b1—2+i2
x? y? z?
131. The generators of the hyperboloid -—+BE——2=1-, which pass through the point
a?

{acosa, bsina, 0) are

o (acosa, bsina, 0) § TG TR aﬁmm x? y—--%:l% o+ §

a’ b? ¢
(1) X-acose Y- -bsina _ z @) x-acosa Yy-bsina z
acos o bsina +c asin o -bcosa +
3) x-acosa Yy-bsina z () x-—-acosa y-bsine  z
-asina -bcosa e asin o tc bcosa

(254) 35 | (P.T.0.)
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132.

133.

134.

135,

136.

(254)

The number of paraboloids confocal with a given paraboloid and passing through a
given point is

w @ ™ g v TR o Y W weaww % T st 6 w2

(1) 2 (@) 3 (3) 4 @) 1

If T is a linear transformation from a vector spaceU into a vector space V, then [ R(T)]°
is equal to

e T @ afew @l U & @& wfew @it v § o s s @, @ [R(T))° = dm
(1} N(T) (2) N(T') (3) R(T) (4} R(T")
In an inner product space V(F)

F IAFIRE TR §miy vV (F) |

(1) (e, B =lo|[ 1B (2) He, B)E<llell HBI
(3) Heo, BY=lte|[+1IBII (4) o B <llall+HB]l
If o, B be vectors of a real inner product space such that ||« || =|| B||, then the value of

(e +B o —B) is

R o, & IERF TRE AR aufd % aRker 9@ wen § R lfe | =IBN, & (a+pB o —p)
CIRC I

(1) 0 @) flal (3) 2]ledl (4) el 1Bl

If the function f(z)=u(x, y)+iv{x, y} is analytic, then
e SeM f(z) =u(x, y)+iv(x, y) T8F 3, @

(1) _dv du_ ov @) 2 v du_odv

ox 8y dy ox dx o8x 8y dy

(3) _63:_6_0 a_“=_.a£ (4) ou__ov ou _ov

8x 9x By Oy 8x By By ox
36



137.

138.

139.

(254)

11P/217/1

If S is a subset of an inner product space V, then S*11 is equal to

afe S @ IARE AR GEY V H TF IEge=a §, o ST s g

(1) s 2 st (3) S*+ @ v

The infinite series

S AU
1 1 1
e e e
2P 3P 4°F
is convergent if
afirgrd 2 =fe
{11 p<l1 (2) p=1 8) p<l (4 p>1

A function f is defined in [0, 1] as follows :

f{x}= p/q, when x is any non-zero rational number p/g in its lowest terms and
f{x)=0, when x is irrational or 0.

Then the Riemann integral of f in [0, 1] is

@ A f,[0,1] 8§ frag whonfy R

flx)=plg, = x 93 WikHaw 7 § ®§ oW AT & p/g ¥, IR f(x)=0 7 x
1 amfodr @ 31 0 B

[0, 1]F f # foui gwee R

(1} © 2) 1 @) -1 4 3

37 (P.T.0.)
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140.

141.

142,

(254)

If

1, when x is rational

f{xl={

-1, when x is irrational

b
mmjummm“@mm
a

R

ftx)={ji: :: i';igzjz
& [717(x)| de wR g
(1) -(b—a). @) (b-q) 3 0

@ -2

The test for convergence of an alternating series was given by

{1) Cauchy (2) D’Alembert (3) Raabe

T YaEd] St & sifirwr =1 qftgw fees gro e mn?

(1) = (2) Er-arem= (3) ™

For an Einstein space

UH ATHET qufy & T

1 . R
(1) Rij =;9:j (2) R;j = Rg;; (3) R:j =';1"g§j

33

(4) Leibnitz

(4) Fererit

(4) Ry =

n
R



143,

144,

145.

146.

{254)

11P/217/1

- =
The value of curl {ux v) is

> >
curl (ux v) & °H &

- -+ - -
{1) vxcurl u-uxcurl v

(2) (v-V)u—(u-V) o+(div 0) u—(div 1} o
v

- Y - -
(3) (v-V)u+(u-V)v+wvxcurl u +uxcurl

@) (v-V)u—(u-V)o

The function f defined by f{x, y)=]|x|+|y]| is

(1) not continuous at (0, 0)

{2) differentiable at (Q, 0)

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

{4) continuous as well as differentiable at (0, 0)

fixyh=lx|+ y| e vonfa wem f

(1) (0,0) W &aa =& 2 (2) (0,0) W IFwerdim 3

(3) (0,0) W &aa 8, g smwafa 7 @ (4) (0,0) W Taa iR paehera 2

If S is the surface of the sphere x2? +y2%+2% =1, then the value of the integral
Hs (ax dy dz + by dz dx + cz dx dy) is '

e § et x2+y?+22=1 R TR BV, T TEA .Us (ax dy dz + by dz dx + cz dx dy) &

= &
_ 4 4 4
{1) ={a+b+c) (2) §{4:z+!:)+|::) (3) 5“ {a+b+c) 4) §:-mbc

The value of I'{a) T'{l-g) is
I'(a) T{1-a) ¥ 99 §

(1) sinan (2) sina (3) msinan (4) nsina
39 (P.T.0.)
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147. The correct inequality for the modulus of the difference of two complex numbers 2, and
Zz, 18

3 oy demel z, o z, ¥ I F AmiT F U s@ETE g

(1) |2z -2z 2| 21i-[22] (2) tzy-2z2]|>| 2| +| 22|

(3) 121 -22l<lz1] -2l (4) 1z —22l2] 2| [22]
148. The function f(z)=]z|? is

(1) differentiable everywhere (2) differentiable nowhere

(3) differentiable at the origin only (4) differentiable at z=0 and z =1

weH f(z)=|z]|?

(1)?@3.33%#111% (2) F ot FaweE T R}

(3) o HEReg W EhaT B (4) z=0 3R z=i W FaFeT B
149. If L{F(t)} = f(p), then L{t"F(t)} is equal to

AR L{F(t) =f(p), @ L{t"F(t)} TR &

dn dn.—]. n dn " dn—l
1 2 3) (-1 4) (-1
W) S o) @ S @) (I ) ) f(p)

160. The value of L {Si“ at} is
sin at
L{ : } A ?
(1) sin*l[ﬂJ (2) cos'l(gj (3) tan'l[ﬁ‘-) (4) cot*l[EJ
p p P p

* Wk

40 D/1(254)—21C
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10.

11.

12,

13.

14,

e i e & 10 Bl & ok @ @ @ 5 ywwm d wit gy dieg € et @ ww
g T8 R4 gfae Jvge T WM W WA gE aeee w@-flas w9 apl g f
ol gfs ww W o |

e e H forwrer W wEw-wy & fafs fen @ Wy wE ot gen e Wy A 7wl

TR-TF e ¥ few e ¥ g 7 ot A &k 7 8 g T gav Iw-v v fwr wAm, daer Ior-
73 # & qewdT fEa arm

AU HFFHIF G IT-IF H FHF FYH RU-yF w97 § fauifw wwm w fed

IW-TF F W (B R W W AW SgFuE i wmm w e a9 R Td w® e w3
wief-ve! savEw @ @t wE-gfeew @ wEw aq ¥ W TR Sfad gl |Ofed

3o Wo IRo YA W AT wed, W -Yfce ¥ 9 42 46 (I w1 &) 99 yE-yieas W
HFAF Ho R Mo WHo Ro UF o w walkdl H Iuferas =t srgafa =& &1

srdw wfafd ¥ W o wiedt ww fles g0 wte @ S ermw 9w ©F Sgfed e W wEm
HAT ST

TH-Ias # 1d% TH ¥ =R Ssfevd I TR R ) yEw mvr & defove s & g aval I
¥ 3 gl vhe & wAt R 18 gv @ sme-vA & Few yF W o3 72 FRW # orqam vw & ey
w7 #

Td W h I % ford FEer v g9 w M W Tw F fusw ol S oTe W W SYSr
a9 W QY U R A8 I e HAT S

o1 € ff % ST W g ifen S Seen 8 W e €1 Afe oy fadt ww @ Sy 787 o wrEd
g & gwfum dfe & g G @ wdt g @ wel ¥ € W@ uwl W oy s T S

% #d & fod vw-gfiew & q@s & &< o 98 o aiftm gy @ W w
e & SUUT HaA HoTHoHNe Io-vF ulen v o o w1 <)
Tl T B ¥ U ThE aen ¥ S W &b eygefa wE

Ttz w1 s wha § agfaw el @ oW W 3 @ w8 et g0 e g s,
B/ |
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