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PART-A (1-20)

1. What are the order and degree respectively of the differential equation
-3/2
D (57 R s
dx® | dx? {A\
|
(A) 1,4 A
(B) 4, 1 L »
A' Ty T\ Y
(C) 4,4 A “ )
£ -/
(D)1,1 —e YV
b .cun. VR
2. Determine the radius of convergence for the followin r series. ,
“n(=)" Ly
X+3
2~ (x+3) N
WR=2 m
' 4

B)R=3 ‘ ‘

(COR=4 ’\ )

(D)R=5 {

, _f(x) ’ ,
3. Let f(x) be a function such th m(m)T =1, then find the values of a and b such that
..
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4. The series is : 132—3+i_i+

(A) Conditional convergent

(B) absolutely convergent A
. £
(C) divergent g
(D) f the ab A — %
none of the above
Zz N J
5. If p and q are positive real numbers, then the series 2 WUalth o
P N A 4
282 s convergent for g “I)
19 24 34 ' k—-‘ v
e
(A)p<q-1 . )
(B)p<q+1l
o ‘N
D) pzq+1
(D) p=zg S
6. Let< Z, +, ... > be the ring of integ define aRt&; — b is even, then the relation R is ,
(A) reflexive only )
(B) reflexive and symmetric @nly y

(C) symmetric and transitive

(D) an equivalence

7. Let f:[-11] us Assume that J:llt(t)dtzz Then lim J:llf(t)sin2 (nt)dt is equal

n-o

to
(A)
(
C)
( not exist
8. Let A be the matrix a = [g aj with a, c D R and ¢ #0 Then there is 2 x 2 matrix P such that

-1
PAP is diagonal
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(A) for all values of a
(B) for any value of a

(C)ifandonlyifa=c

(D)ifand onlyifa=0 P
£ >
9. Let G be the group G =Z, x 0, Then— R | W——,

(A) G is isomorphic to S; y AN Y /
(B) G is isomorphic to a subgroup of S Y /A‘ \ Y

‘ A X )
(C) G is isomorphic to a proper subgroup of Ss {f ° N
(D) G is not isomorphic to a subgroup of S, foralln =3 A s U

~

10. Determine the value of a for which the solutiorl_tend to zero as t . » for differential equation

V' = (20 =1)y + a(a = 1)y = 0 N
A)a>1 ) 4
B)a<0 ‘ ‘
©a>0 \ )

(D)a<1 Y

~

(

11.  Evaluate Lim —
(xy)-(0.0) x

AL
(B) 2
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a true statements is—

-1
(A) A exists

(B) The system has unique solution

(C) The system is consistent {A\
(D) None of (A), (B), (C) holds o Ve
. Y oYl |
13. The length of the arc of the curve 6xy = x*+ 3fromx=1tox=2is & N J
Tt
NEEI. . Y \) <
(A) T uni S~ (‘ /
A 4
) 4

17 .
B) — unit
(B) o

19 .
C) — unit
()12

(D) none of these m

2

14. Solve x3Y + (ax* —1)ﬂ +4x°y = 2x’génd find it's neral’solution
dx? dx

(A) (c, +c,x)e™ +§ ,\Y)
vent . \U

sion of the kernel of T?

(A1

(B)2
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©)3
(D) 4
16. If is an irrational vector for any value of n, then find the value of n for this vector to be
solenoidal. ( is position vector of a point) P
£ >
o SEE
(®) 3 v |
Zz N J
A I
(C) -2 . W IN
A X )
(D) -3 f v~ - 7
17.  The series \v-“‘ ) 4
X L (_2x ox ), (_%x 2% V
1+x%  (1+2°x% 1+x° 1+33x%  1+23 %2
(A) Converges uniformly m
(B) Does not converges uniformly 7
(C) Diverges ‘

(D) None of these \ )

18.  The value of (BXE) [Qéxa) ¢ xa) [QBXEI)%X B) [QEXEI)
IS equals to ‘
(A)O

(B) 1
©)2

19. If f Is cont us on [a,b] and k O [m, M] where m = inf, m = supf on [a,b] then Oc O [a,b] s.t.

(C) 3K
(D) 0
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20. If f(x,y) = 2+ 2x + 2y — x* — y® on the triangular region in the first quadrant bounded by the

lines x =0,y =0, y =9 - x then the absolute maximum and minimum values respectively

are
(A) 61,-4 Y
(B) -61,4 ( 1....
(C) 4,-61 o,
' z ~ 7
(D) 0,4 ;A“ Ve \;'(
(2 N/
PART-B (21-40) \‘-_.-‘.‘ ) 4
21.  The area of a loop of the curve xy® + (x+a)? (x + 2a) #0 is #
1
(A) 2a2 (1—an -

(B) 2a* (1+ %nj

£
(©) 24° (1—%6} K\’\ )‘

(D) None of these I
22. The curve passing ‘[ough th i X1, Y1) and (X2, y») which when rotated about the x-

axis gives a minimu ace area as

:{(x,y)lsys 2,y< xsy3}

e”" —4e
B
(8) —
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2e’ -e
C
© —
e' -2e
D
D) —; \
{"“\
24.  The radius of convergence of power series i(X‘G) &
o L ““
Ve J
o o /\“ g
(B) 1/2 N '4 )
I"\. 4
(C) e 5
(D) o -_—=
L v
COs—X
25.  Evaluate Lim -
«-1| log(1/x) m
(A)1 Vi ‘ ) 4
o 2\ Y
L
C) —
©) )
L
®)2 & u‘_,
26.  Determine directiona tive for

2+

(©

NG

2-m
(D)—3

7

(1, 1, ™) in the direction i+j-k is
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27. (y?z3cosx — 4x3z)ex + 2z3y sin x dy + (3y?z2sinx — x*)dz is an exact differential of a function ¢

then
(A) =x2z3sinx — x4z +c .
N
(B) @=y2z3sinx — x4z + C ( -
A

(C) @= x2z2sinx — X322 + ¢ A~ ) |

Zz \A N J
(D) @=y2z2 sinx —x3z2 + ¢ . V4 X

P N \)
28. The solution of the differential equation x sin y/x dy = (y sin {x - XZ dx is e
'

(A) logx = cosy/x + ¢ g,
(B) logy = cosx/y + ¢ V
(C) logx = cosxly + ¢ o

(D) None of these m

+

29. Let f'(xX) > 0 and f"(x) > 0. then f(xlig > ‘ 7

(A) f(xl);f(xz) (\,\ )

f(x )+2f(x

@ 10)*21(x) \ )

©)

(D)
30.

2xcosy + 3x2yjdx + (x3 — x2siny — y)dy = 0 is ,if

y(0) = 2.
y2

(A) x2cosy - x3y + ) ==2
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2
(B) x2cosy + x3y + y? =-2

2

(C) x2cosy + x3y — y? =-2

o
(D) None of these ( o
31. Which of the following sequence of functions is not uniformly convergty\onm
n-1 / AN .- ’
0" . VD A
(A) —x ‘s T\ Y
: A € 2
n?x £ ) “.II
®) Lon g
X
C
© 1+nx? ¢
(D) x"*(1-x) b
32. IfA= B : } satisfies the matrix equation A2 — k% 21 30, then what is the value of k ?

AV
o (Y

(D)3

If f(x):{

S

e’ +ax, L ) .
s differentiable at x = 0, then (a,b) is

33.
b(x—l)z, X

. . , d’y dy =, _ . d’u .
is a particular integral of P —2ad—+a y =f(x) where a is a constant , then peclls
X X X

equal to:
(A) f(x)
(B) f(x) eaX
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(C) f(x) =&

(D) f(x) (X + e78%)

35. The differential equation of a family of circles having the radius r and centreisél{e X-axis is :

B 27 ‘ T
(A) y? 1+(%) =r A =R

L X J / N w l

A A
i dy 27 N S \)"
2 _ .2 ‘

(B) x 1+(&j =r Y S/

L ] h ¥4

) 4

: S
(©) (x* +y2)[1+[%J ]:rz V
(D) rzll [gyj ] 2 .._

36. It is given that Za X" convergz&s 3‘% radius of convergence of the power

series Z anx is
n=0

(A) <5 ‘ ‘wv

(B) =5

37. integrals by first reversing, the order of integration

" dy dxis
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©) % (1-e7)

(D) %(l—e‘m)
P
{ ™~
38.  If(x) = f(0) + xFf (0)+E f/(6x) and f(x) = (1 — x)/2, then the value of Bas x & 1is __
3 I'\ w‘
A) — z N~ 7
25 e e
: ANCHT
(C)g \v"“ ) 4
©) < V

LN

39. If Zuk be a series of real valued functions onm e exists positive numbers
k=1
w ' 4
M1, My ... u (x) < 3&& OE), then
k=

with sz <o such that

40 rgencg theorem, value of J.(Ix2 +my? +nzz) ds taken over the sphere

(y-b)* +(z-c)’ =p?, where

(x-a)

[, m, n, being the direction cosines of the normal to the sphere, is
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(A) 4?T[(a+b+c)p3

(B) %(a+b+c)p3

8Tt N
C) ==(a+b+c)p® N
(€) S-(a+b+c)p ~
31 [ N o
(D) ?(a+b+c)p3 A w‘
Z N J
A I
A’ h W A U
PART-C (41-50) - L 2
Y /7
41.  Solve xyp —yq — 4x3y = —4x3, given that y =e* is a sol tiowarﬂSide equated to
zero. . )

42. (a) Discuss the continuity and discontinuity of the followin

i~

. 1 ifxisrational . .
i) f(x)= Dirichlet’ n
) £(x) {O if X is irrational ( m

(i f(x) ={1x if x is rational

£ :
—x if x is irrational ’\
) X+2 X+3 Xx+a

(b) Given thatthe a, b, carein AP, thenfi dMalue of determinant [x+4 x+5 x+b
X+6 Xx+7 x+cC

equations™

43. For what values of

ke’'s theorem for f = (2y + z, x — z, y — X) taken over the triangle ABC cut from the

plane x + y + z = 1 by the co—ordinate planes.
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45. (a) If ap + 1 = V(k + a,), where aq and k are positive, show that the sequence {ap} is increasing

or decreasing according as aq is less or greater than the positive root of the equation

x* = x + k, and has in either case this root as its limit. i
£
i.e. prove that if u, =k +u,, and u, >0 then u, - o . ‘_‘““
IS T 2
_ v e Zz N J
(b) Letf(0) =0 and f'(0) = 1, then for a positive integer k, show that ,“ ,A‘ \\(
P N 4
lim -+ f(x)+f[ij+f(§j+....+f(ij g “/)
x=0X 2) \3 k B, W
g,
SYRE A PO #
2 3 k

46. Let T be the linear operator on R® defined by

T(Xq1, X9, X3) = (3X1 *+ X3, —22 + X9, —X1 R@Xo + 4X3)

What is the matrix of T in th?we sis (ay
and ag=(2,1,1)? ,
ow p-M G. letx ON(P) s.t. o(n) = Pithen x OP

atrix with det(A) = 1, If A has no real eigenvalues then show

,03) where a1 = (1,0, 1), ap= (-1, 2, 1)

47, Prove that if P be a

48. (a) Let A =[: b

(b) Findithe diregtional derivative of the function f = x2 - y2 + 322 atthe point M (-1, 2, +1) in
ction of the line MN , where N is the point (3, 0, 5).

49. If ¢ is an interior point of the domain [a,b] of a function f and is such that

() f (C)=f (C)=f" (C)=...=fM1(C)=0, and

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Page 13




\elVPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

(ii) 1 (C) exists and is not zero.

While for n odd, f (C) is not an extreme value, then show for n even, f (C) is a maximum or

minimum value according as f" (C) is negative or positive.

il
£
50. (a) Let 8:G - G’ be a homomorphism of G in G’ with G' abelian. Let H beAa S G
7z )
containing Ker 6. Show that H is normal in G. A ) U 4
s "\ X
(b) If v be the vector space of all square n x n matrices over a%an =(AP V:AM
A " 4
=MA), for a given matrix M, then show W is a subspac of“ )4
ANSWER KEY
12 13 14 15
D B D B
27 28 29 30
B A C C
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2 2 -3/2
N a i dy
dx? || dx?

3 5 d2 =712 d3 2 d2 -5/2 d4 N
__3 (_j &y y| ,[dy y P
2 2 )| dx? dx® dx? dx* (
o SEE
32 T h |
d? | d?y v~  J
If — | — =0 A ) U
dx® |{dx® 0 VAl
A X )
f ©> . 7/
3y Y 2y ) d* |
= S/dy | _[dy dy = 7
2| dx® dx? ) dx* '
O order =4 and degree = 1
2.(C)  We know that this power series will convergk =-3. ermine the remainder of the
x's for which we’ll get convergence we can u e tests. After application of the

' 4
test that we choose to work Witwe will arriv& condition(s) on x that we can use to
determine which values of x fogwh

r series will converge and for which values

for x the power series will diverges. Fr is, we can get the radius of convergence and

most of the interval of convergence (with the possible exception of the endpoints.
With all that said, tk best te u ere are almost always the ratio or root test. Most of
..

the power series t e’ll be looking at are set up for one or the other. In this case we'll

use the rati

Beforeigoing any farther with the limit let's notice that since x is not dependent on the limit
and so it can be factored out of the limit . We will need to keep the absolute value bars on
it since we need to make sure everything stays positive and x could be a value that will

make things negative.

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Page 15




\elVPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

The limit is then,

L=|x+3| jim "L
n-e 4n
= ghe3 :
4 f
‘ - N
So, the ratio test tells us that if L < 1 the series will converge, if >WS will
diverge. So, we have, v U J
. W A U ¢
=%|x+3|<1 = [x+3<4 series converggs®, “ )
£ S
2 h 4
1 A e Y 'Y
=Z|x+3|>1:> |x+3| >4 series dj

We'll deal with the L = 1 case in a bit. Notice that

for this power series. These are exactl

conditi
convergence. The radius of convergence for this p

' 4
R=4.

p ‘
nce imx(1+a+cosx)—bsi _
3.(C) Since, lm o ‘&’\)

b4

equired for the radius of

ies is

= =1
sfa b
+ X ﬁ —E +
N ! ! ! _1
a_b
41 5l
= =
ad R.H.S is finite then L.H.S is also finite, then
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l1+a-b=0 and —3+£=1
2! 3!
=S —3a+b=6
then we get, a=-5/2and b =-3/2. P
£
4.(A) Letthe given series is denoted by zU, Y .
w0
2 3 4 5 n+1 g Y
then Z|Un| =—2+—2+—2+—2+ ...... Z_Z / AN - l
r 2* 3% 4 n % Ua o
_s A X )
v, (say) A W4

Compare this series zv, with the auxiliary series \v““
Zw, =X1/n V
Then fim Y0 = fim | 271N 3
nee W, neel n? ol m

i
e (N

which is a finite quantity.

V

Hence Xu, and Zw, are er both jconvergent or both divergent. But sw, =3(1/n) is

g

divergent as the se Zip is divergent if P = 1.

Hence th

Al erieSyZu, we find that its terms are alternately positive and negative, its terms
a

s
cont Ily decreasing and lim u, = lim (n +1j = lim [1 +ij =0

n-o n - oo n2 n-o\ N n2

Il conditions of Leibnitz’s test are satisfied and as such Zu, is convergent.

Hence the given series is conditionally convergent.

5.(A)  Here, given series zu,is
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2P 3D 4P
FORPTRET
p
Let ! :(n+1) =(n+1]pD 1
n nd n na-p {\.‘\
=P 1+= o EE
( nj / )
1 AW /\A‘ N ¢
Take Vn = np_q +W PN ‘ )
n Y /7
p —
O |imi=|im(1+1j -_=
n-o Vg, n-o n ’

=1, finite and non-zero.

O By P series test m
1

Zvn =—— isconvergentofq—p>1 ) 4
n AL ‘

or p<g-1

when zU, is convergent W@q -1 U, is also convergent when p <q — 1.
6.(D) Here,itisgiventhat< Z, an of integers defined

by aRb if a — b is efen. -

alZz

symmetric.

and if (a — b) and (b — c¢) both are even, then
(a—Db) + (b —c) are even.

= (a—c)is also even.
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Then aRb and aRc Oa,b,c0Z

O R is transitive.

Thus R is an equivalence relation.

. . _rt . ‘A_\
7.(A)  Since firstly let | = [ f(t)sin” (nt)dt (
| =sin?nt[" ["f(t)dt- [ 2si B (CH()ddt ) |
now | =sin ntj_lj_l () t—'[_l sinntcosnt .[-1 (t)dtdt J . & )
N A
=sin?nt[2]". - [ sin2nt 2xdt 2 / "\
=sin’nt[2] | J_lsln nt [2x ' )4 )
£ \
o, cos2nt | L‘.-..--"“-«‘ y
=2sin’nt_ +2n
2n |, ’
=0
Lim J.lf(t)sin2 (nt)dt=0 \
-1
. a c r 4
8. (B Since A=
®) {0 a} ‘ ‘
for eigenvalues of A \ )
the characteristic equation is given by Y
[A=Al=0
‘ ‘ .
but X, arbitrary
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= the eigen vector corresponding to both eigenvalues is linearly independent thus

-1
we could not find any matrix P such that PAP is diagonal for any value of a.

9.(A) Since G=0,x[,

Hence G is cyclic group of order 6 and O(Ss) =6 {A\
| .
and we know that permutation groups are cyclic for (n<3) N w—--—_‘
Zz N J
i A .
= Gand 83 are both cyclic group of order 6 ;' x™_ \) ¢
= They are isomorphic to each other I‘ N A W4
\—‘ v
10.(B) Given differential equation L
y'—(a-1)y'+a(a-1)y=0 V
its auxiliary equation is
@
2_Qa-la+@-1)=@r-a)(r +m
anditsrootsarery =a  rp= 0( ‘ 7
Hence the general solution is \ )
y(t) = cle ty czef
ast- o itis possze that\_)
..
only fora<0
11.(C)
2
= Lim ——=0
(xy)-(0.0) x* +1
Along path y = x°
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3 3 3 6
Lim X = Lim XX o Lim =
(<3)-(00) x® +y*  (xy)

_1
2 {.\_\
11 1 4
12.(D) Let A=|2 2 2 A =N
-1 -1 -1 s v 7
A B
A"/‘\)‘(
111 A, X
—lo 0 o|by "R {f ° N
B YR, - R, +R, | G 4
000 -
= p(A) = V
1 1 1 : 3 -
-1 -1 -1 : 3

O p([A :b]) = \, ) y
pA)=1= A |S‘S|ngu|
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17

= —unit
12
2 _
14.0) P=""1 5-ae x =222,
In the transformed differential, choose z in such a way that £
| e,
0 2y . R
Ql == 1 or — = 1 P ot h |
(dz/dx) (dz/dx) s N 7
et
A VAR U
= dz/dx=2x=z=x* and d’z/dx* =2 A 4 ) )
. J
A "4
y

2 —
The reduced differential is —32/+ _ fy
dZ 4X dz

d’y 1

dy -
or — 2 4+ +y==
e m

2 1 A ' 4
or (D=+2D + 1)y 2 where D ﬁvz.

AE.is(m+ 1)2 =0, giving Ns.

= C.F=(Cy +Cy2) e ™%

Thus™N(T) ={a O U : T(a) =0 0O V}

The null space of T is also called the kernel of T.
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Now the standard basis for a vector space of all 2 x 2 matrices over field R of real number

is {e1, €2, €3, €4}

10 0 1
where e = e, = N
o o0 o) N
£
00 00 | W
e, = e, = o S
10 0 1 V2. Yaa h |
/ % N l
12 QAN Y
we have, T(A) = AB — BA, where B:[ ] A )
0 3 P N
Y 4 > A W 4
A 4
1 0)(1 2) (1 2)(1 0 \'-—“ ) 4
so, T(e,) = -
0O 0)\0 3 0 3/{0 O ’
_(1 2) (10
OO0 00 L
_(0 2 m
S 4 Sg ’
Thus, T (e1), T(e2), T(es) and T {)!\her? fT
Null space y
B\ 2a+3b) (a+2c b+2d)_(0 O
c2¢ +3d 3c 3d ) (0o
-2c 2a+2b-2d 00
= =
-2C 2c 00
= 2c=0;2a+2b-2d=0
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This system of equations have two independent variables hence, it have two independent
solutions.

= The dimension of null space is 2.
16.(D) div r"r = D[(r”r)

17.
22x X
Us (x) = -
200= 52 T1ee
2 2
u3(x)= 3°X 2°X

1+32x2 1+2°%2
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n2X (n—l)ZX
Up () = 3 2 3 5 Y
1+n° x°  1+(n-1)" x {‘A\
, |
Adding f, () = — A =S
1+n°x2 y AN Y /
A B ws
Hence f(x) = limfn(x) = 0,0 x 0[0,]] A N )
e W4
) Vg
Now, M, :sub{|fn (x)—f(x)|;xD[0,1]} y

2 1
L I T oinge = L m
> — 1 5 takingx = =

Since M, does not tend toizero as n - Wi’us, the series is not uniformly convergent on
[0, 1] by M,-test.

Here 0 is a point
18.(A) we have

n-uniform*eenvergence.

(1)

(2)
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and
L o\ 4. -\ _|alE ard
(axB)fexq)- 5 2
b€ bld
(e (=) [ o
= (a€)(pd) - (ad) (b ) 3 £
| .
Adding (1), (2) and (3) we get A =Y
R R o R R Zz N J
(bxé)[(éxd)+(6xa)EQb><d)+(éXb)[q&><d)=O AN
A X )
f > - J
. . i o | G, 4
19.(B) If fis continuous on [a,b] it is bounded and attains its n B]. Let m = f(x1), m=
f(x5) where x4,x, U [a,b] if X; = x5 then f is const th e result is evident let
X1 < Xo. since [xq,Xo] < [a,b] fis continuous , Xo] and soflc < [xq, Xo] <[a,b] s.t., f(c)
= k. the result similarly follows if x, > X5.
1-72 ) 4
Since every number lying betwee‘m and M is‘member of the range set of f on [a,b] ,
then we have f(c) = k.
20.(C) Since f is differentiable, the only places f can assume these values which are points
inside the triangle (Figure), Where f, =, = 0 and points on the boundary are:
‘ “'AV
x=0
>X
0 y=0 A(9,0)
(a) Interior points. For these we have
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f,=2-2x=0,f,=2-2y=0,

yielding the single point (x,y) = (1,1). The value is

f(1,1) = 4.
(b) Boundary points. We take the triangle one side at a time : f“-\
(i) On the segment OA,y = 0. The function ‘_“"“"
TR ‘
f(xy) = f(x,0) = 2 + 2x - x? ,4( Y oS
h W AR Y
may now be regarded as a function of x defined on the’g&ed Mterval Ofk x < 9. Its
> A W4
extreme values may occur at the endpoints ‘Y,
'

-
x=0 where f(0,0)=2
x=9 where f(9,0)=2+18—-81=— \)

and at the interior points where f'(x,0) = 2 — 2x = 0. The gnly interior point where f'(x, 0) =0
is x = 1. where
f(x,0) = (1,0) = 3 ‘ 7

(i) On the segment OB, x = 0 an

fix,y) =f(@y) =2+ 2y

We know from the symmex of fin x ?n y and from the analysis we just carried out that
the candidates on ws segm

f(0,9)=—61,  f(0,1) =3

d for the values of f at the endpoints of AB, so we need only
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We list all the candidates : 4, 2, - 61, 3, — (41/2). The maximum is 4, which f assumes at
(1,1). The minimum is —61, which f assumes at (0,9) and (9,0).
21.(A) The curve is symmetrical about x — axis. putting y = 0 we get x = —a, and X = -za

The loop is formed between

{\'\
=—aand x=-29 | U
s U
AY P o Yt |
y AN N J
A A
ANCHT
N - 7
A Y 4
. —.. VY
C A ‘
X200 N \)

To find the area of the loop, w Nhe}‘to the point (-a, 0), the equation of the
curve then becomes (

(x—a)y? +{(x - a)+a}2+( a+2a}
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_ e (@) o
2 4Ja? -x?
putx=-—asin©
dx = —acos6 do {“\‘\
_ 2J.o ~(-asin®)(a-asin®)(-acos6)de IA\‘_‘
2 a® —a%sin’ e / N _ l
e e
2 o . VRN
= 2= sinB(1-sin6)de A % /
a e ( ——
2 A s ’Y
= 2a’[ " (sin®-sin”6)de )

2a° [1—% Elln}

2 m
2a’ {1—1—1
4 &
22.(C) When a curve joining Py (X, NXZ) revolved about x-axis, the area of the
surface of revolution is giv
1/2
b))y U

PZ(XZlyZ)

Comparing this with LXZ F(x,y,y') dx and omitting the irrelevant factor 21, we have

; Lo 12
Fxyy)=y(@+y™)
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Since F(x,y,y") is a function of y and y only, a first integral of Euler's equation is F — y’
(OF/9y") = constant = C

2
or yL+y )P -yx(yl2) x (L+y?)x2y =C
or  yd+yH-yyt=C@Hy?)? or y=C+yHT N
or y»Z:yZ—CZ or ﬂ:(y _C)i\ D |

C? dx csZ « 7

s Vakl
: : dy _dx 2 W )
Separating variables, W = {'\ [ S
y?-C ) O
| W 4

Integrating, cosh™ (y/C = x/C + b/C or y = C cosh {{ + b)/C} (‘v
Where b and C are two arbitrary constants. (1) gives eter family of catenaries.
23.(B)Let | = Hex’ydA D={(x,y)1sys2,m
D
' 4
fferranay=[[ \
D )

24.(D) Si = I;iﬂrg|an|1/n

1/n

(x=6)

=Lim

n-oo
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=Lim x-6
n-e| n
=[x~ 6|L|mE
n-o n N
N
1_ r
==0 | W,
R . SR
T h |
Radius of convergence is R = o Z N J
..U U

. . . M g .
and since radius of convergence is regardless of the value of xsoMges r entire real

plane )=
- -
1 A TR
25.(D)Let f(x) = cos (Enxj' g(x)=log x,a=x,b=1. ’
Putting these values in Cauchy’s mean value theorem,
f(b)-f(a f'(c
(b) ()z () a<c<bweget
9(b)-9(a)
cos T[ cos TIX - )I
X<cC
Iol Iogx
Taking limits as x - 1 whi
or
26.(B) Since f(x, y, z) = siny z + In(x?)
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. . _ | a . a ' a . 2
gradient of fis Of —[|&+Ja—y+k5j(smyz +Inx )

=§i +zcos(yz)j+ycos(yz)k

[Df](lln) =2i+m-k 4
o S
. . . . A, P o Y aaas h |
unit vector in the direction i+j-k is y 4N R J
A ib A 4
S A VAU
i+j-k B ‘ )
V3 "N W4
 { A 4
| G 4
so directional derivative e amn W4
L (i+i-k V
D(117) = (2-mi-K) )

V3
=2 m
V3 7
27.(B) Suppose Fidx + F,dy + ngzf d(p,—\a

a(pdz an exact differential Then since x,y

and z are independent vari

(y z° cosx —4x“z)i + (223ysin x)]+ (3y222 sinx —x“)IZ and [1xF is computed to be zero
so (y°z’cosx — 4x°z)dx + 2Z%ysinxdy + (3y*z’sinx — x*)dz = d@

= @=y?z® sinx — x*z + constant
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dy _ ysiny/x0x

28.(A
) dx X siny/x

orV+xd—V=VSI,nV_1
dx sinV

’.'y=VX,ﬂ=V+Xd_V
dx dx

dv _Vsinv-1
orx —=————

g \Y
dx sinV

-1
sinV

orsianV+d—>:( =0

Integrating, we obtain
—cosV+logx=c
Hence log x = cos y/x + c is the re“ired

29.(C) - f(x)>0

‘ T

O f(x) is increasing functim‘and ;&

PN
\

~

ot O,

o
P o e
P AN N
A b

A WA
D 4 ) 3
. £

h 4
) 4
'

g

A ™ 4
<

PN
F N
4

! 4
sol&.

X) > 0 then graph of f(x) is concave up.
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<x1+x2’f(x1)+f(x2)>

Let P(xq, f(x1)) and Q(x,, f(x5)) be any two pointgg'on y = f(x)

Joining P and Q, if R the mid-p WV]e}-
x +X, f +f X

Draw perpendlcuI%RM on If cuts the graph of y = f(x) at L then co-ordinates of
“w

dinates of R is

that ML < RM
L) < (y-co-ordinates of R)

) +f(x,)

30.(C) t observe that the equation is exact in every rectangular domain D, since

ON(X,
—— 77 = -2xsiny +3x° :M
oy 0x

for all real (x, y).
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Now, We must find F such that

M=M(x,y)=2xcosy+3x2y
0X
and {‘.\
OF(xy) _ _ 32
o N y) = X7 —xTsiny —y. A
s ~ 7
Then - U
NCHT
F(x,y) = [M(xy)ox+q(y) ra W4
) \—‘ v
= J(Zxcosy+3x y)ax + @y e T

= x2cosy + Xy + q(y), V
OF(X,Y) - _ xzsiny 53+
oy

But also ‘ ‘ 7
aF((;ycy) - N sty_y

and so Y

and hence

us
y2
F(xy) = x’cosy + X%y - *Co

Hen one-parameter family of solutions is F(X, y) = ¢4, which may be expressed as

X2cosy + X3 y? _
y Xy—7—c.
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Applying the initial condition y = 2 when x = 0, we find ¢ = — 2. Thus the solution of the
given initial-value problem is

2

X?cosy + X%y — y? =—2.

n-1 %
31. (B) I Sl=2%x” A K )

1

- \—‘
_ (_1)” Ao
Take vp(X) = Xp and u, (x) = : )

The sequence {v(X)} is clearly uniformly bounded an onie non-increasing on [0, 1]

P
. ()"
Also the series ) ~—— is convergent.
n

' 4
Hence by Abel’s test the given seri%s uniformly&vergent on [0, 1]

(B) Mp = Sup(lfn() — 0] : x 0 \ )

n cannot tend to zero as n - « and consequently the sequence is non uniformly
convergent by Mp, test

— H X f—
(c) Here  f(x)= lm1+nx2 =00 x0(0,1)
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L Y
Hence sequence is uniformly convergent. Q
(D) f(x) =limf,(x) _

=limx"*(1-x) =0 Ox0[0,4] m

1 ' 4
Y = fn0) = 1091 = x"=1(1 - x) £ 'S
for y is maximum dy :Oi&'&\ )
dx n

dzy _ -1 ,

—5 =-ve at x ‘ )

dx ‘

S
SO Mn=maxy=[1—— —n—_lj_>1><0=0 asn- o
n n e

P
{ =
1 [ N J—
= X=—— o
X V o Yl |
y 4 \A N J
SoMn=Sup{ XZZXDR} . W A ¢
+nX B ‘ )
1 l‘ - . £
= M, -0asn - o« b 7
24Jn 7

|A—A||=‘3_A _2‘=o
4 -2-\

Here ,
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= B-N)(=2-A)-4(=2)=0
“B-A)(A+2)+8=0

= M -A-64+8 =0

= N-A+2=0 {‘A\
Hence, by Cayley Hamilton theorem N ‘_“"‘"“
2 V4 )
A —A+21=0 '.‘,\“ ~,‘,
Comparing this with A \)
A2 —KA + 21 =0 f ° N
| 0 4

we get, k=1 = %
33.(B) Given f(x) is differentiable at x = 0. Hence , f(x) will b ' sh?—)o.
. x e _1\2
0 XIlﬁrg(e +ax) = X"ﬂ,‘b(x 1) -
..(1) : N

=e’+ax0=b(0-1)° =b=1

r 4
But f(x) is differentiable at x = 0, thesf{ ‘
Lf'(x):Rf'(x):d—dX(ex+ax) ﬁ‘—l )
| y

= e +a=2b(x-1 \ ’
+1=-

Atx=0,e0+a=-2‘:a
X

= atl=-2=|a% <

Hence f(x) is@

x =0, b)
34.(C) Here,
2
d—xg—ZaS—i+a2y =1f(x)

O e*u(x) is a particular integral of it. So, it will satisfy the Eq. (i) andy = e*u(x).

d
O —Je®u(x); =e*u'(x)+ae*u(x
_{emu(x)} (x) (x)
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d2 ax —_ ax n 1 ax ax 1 ax
and W{e u(x)}—e w"(x) +u'(x) Cae +a{e [W'(x) +u(x) Cae }
= e™u"(x) +ae™u'(x) +ae*u'(x) +a’e™u(x)
= e™u"(x) + 2ae™u'(x) +a’e™u(x) P
£ >
Substituting these values in above equation we get | \——
S _
e*u"(x) +2ae®u’(x) +a’e™u(x) /A\ )
A B e
Za{eaxu'(x) +aeaxu(x)} +a’e™u(x) =f(x) a “, \) X
ax, n ax ' 2 jax ax, 1 I b ‘ I
= e™u"(x) + 2ae™ i'(x) +a’e™u(x) — 2ae™u'(x) ‘Y,
d

-2a’e™u(x) +a’e™u(x) = f(x)

Yy
or e™ " (x) =f(x) V

35.(A)

s isrand centre (a, 0) lie on x-axis is

.. (i)

Now substituting this value in Eq. (i), we get

2
dy 2 _ .2
(ydxj y
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dx
2
y2 [1+(ﬂj ] = r2
dx N
£
‘ - N
. SR
36.(D) for the power series we know that the following results /‘ ‘\ )
i) Power series diverges for every value of x other than 0 “‘ ,A\ \‘(
i) The power series converges for every value of x. )

[X| < R, where R is the radius of convergence of the

and diverges for every x s.t. [ x|=R.

Here given that power series ) a x" N
n=0
convergesto5i.e.|5|<R = R>5 ‘ 4

37.(A) From the given integral , inef& that.defineghis region are,
0<x<3 ,

x*<y<9 £ \)

.
that we want the region with y = x2 on the lower boundary and y =

These inequalities t

9 on the up s between x =0 and x = 3.
y=9
8 L
4 y=x"
i or
Xy
O 1 1 1 X
0 1 2 3
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Since we want to integrate with respect to x first determine limits of x(probably in term of y)
and then get the limits on the y’s.

Osxs\/y

O<sy<9

N

A
N

Any horizontal line drawn in this region will start at x = 0 and end at x;& ﬁe are

the limits on the x’s and the range of y’s for the regions is 0 to 9. ‘ \‘ N J
: : : T S S\ ‘(
The integral, with the order reversed, is now, B D ¢ b
I‘ N A W 4
393y3dd_9\/§3y3dd
.[oszxe yX_.[o.[o X € xdy

h 4
) 4
'

91 3
:_[ =x*eY

0

\—‘

Ao
gy 5 )
dy %

Substi se values in
f £(0) + X (8
— + 3 +_n
) xf'(0) 2 (6x)
2
1-x52=1 .(—Ej X (1 -exl2
(=092 =14 x (2] +70 . @-00
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Taking as x - 1, we get

_ 5 1 15 1/2
0=1-2+2 22 (1_gl2
22 2 (1-6)
or, (1 - %) 1/2 = i ‘\A
(1-96) c ( N
_ 16  —
or,1-6=>= Vo D |
25 Zz Y
A A N
G el 9 'O.AR
T 25 Y <
h 4
O The correct answer is (B) \v-“‘ )4
39.(A) Let s, :z::luk, t, :ZElek. Then, form>n > N,
()
since ZLMK <w{t}” s Ws%nce and hence a cauchy sequence. Thus
given 0> 0, there e‘ts Ly

N = N1 such that

But t
|sm x)—sn(x)|<D (mn=N,xOE).

. . 0o .
s } converges uniformly on E. This means that z u, converges uniformly on E,
nJ n= k=1 K

40.(C) parametric equations of the sphere are

X=a+psinBcosgy=b+psinOsinge

z=c+pcosB

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Page 43




\elVPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

and to cover the whole sphere, r varies from 0 to p,8 varies from 0 to tand @ from 0 to 21T

O L(Ixz +my? + nzz)ds = L(xzi +my?j+ nzzk) INds
=Ivdiv(x2i+y2j +22k)dv f"\“\
- 2f (xey o R
v V o Y |
21 / AN . l

mp
:ZIJ.J. a+b+c +p(sm6coscp+3|nesm(p+c05 r %‘Bdmm
000

(a+b+c)p | cose| (21

8?n(a+b+c)p3

41. Giveny =e* is an integral belonging to the C. ven quation.
0 Let y=ze" (I)

be the complete solution of th \/wm
From (i), y, =z, +2xe*'z,

z is a function of x to be determined.

is a lingar equation of first order in z4.
ting factor = o/ [ax@)]ax _ 2209
- erz xe—logX = (1/X)e2

O Its solution is z1. (1/x) e =c¢, -4[x"e™ f1/x)e™ dx
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or z,(1/x)e* =c, - 4J x3e* dx

=c, - ZJ'tet dt,putting x* =t

_ _ t_ t = - t t I
=c, Z[te jl.e dt} c,—2te +2e
{A\
=c, -2x2 e +2e~ |
f

2 2 2 A ‘

or z, = x[cle’2x -2x%e™ +2e™ } y 4N Y
.. U U
2NCH)T
— -2x2 _ 9y 34X -x2
or dz = (clxe 2xe™ +2xe )dx {-\ W™ 7
1 - ?‘
( o e —te' —ejdt putting —x2 =t ‘-"—‘,
H 1 2t t
Integrating, z=c, -~ c.e - [te'dt-e'
=c2—1 te —J'le dt m
4 ) 4

—c,e” -te' +¢' —& )‘
or z=c,-=c,e®
Substituting this valfof z mWwed solution is

=I|[rgf(a—h) and RHL. —xllrgf( x) = L[rg)f(a+h)
ce.f(x) oscillates between 0 and 1 as x is rational or irrational
O L. and R.H.L do not exist.
= f(x) is discontinuous at a point x = a for all values of a.
(i) Forany x = a
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limf(x) =limx =a (when x - a through rational values)

X-a X-a

and limf(x)=lm(1-x)=1-a

X-a

(when x - a through irrational values)

. . - A\
Now lim will exist only whena=1-a £
X-a ‘
. P
—a "2 y AN . J
A ) U
1 N A VAN
Thus if x =, then limf(x) will not exist. . = -
2 X—a I e ‘ I
o _ 1 N ?‘
Hence f(x) is discontinuous when a# —. V‘,
Hence f(x) is continuous at x :1.
2 -
X+2 Xx+3 x+a m
(b) Let A=|x+4 x+5 x+b 4
X+6 X+7 X+cC ‘ ‘
Applying C, - C, -C,, we get, \ )
Xx+2 1 x+a y
= A=x+4 1 x+b\ ’
X+6 X+C
‘ . 2
eta,b,careinA.P.Puta=4,b=5,c=6
X+2 X+3 Xx+4
X+4 X+5 Xx+6
X+6 X+7 X+8
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x+2 1
x+4 1 1=0[C, - C,-C,C, - C,-C,]
X+6 1
43, The given system of equations is equivalent to a single matrix equation ( o
oW S
12 4||lyl=lp ) N N J
2 y_ N ) N S
14 10||z| |p ‘s C \ Y

P
Applying row operations Ry1(-1) and R31 (-1) to the comnt mw also to the

matrix on R. H. S. of (1), we get
11 1][x 1 \)
0 1 3||y|=|u-1
0 3 9||z| -1

1 4L

1 1 1||x
0 1 3||y|= p-1
0 0 0|z §? -3+ 2

. (3)

The last equ c) represents the condition for the given system of equations

to be

or -D)u-2)=0

ither pu=2loru=2
Case (lWhenpu=1
Then (3a) and (3b) take the form
X+y+z=1
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y+3z=0
which yields
y=-3z
Xx=1-(-32)—-z=1+2z A
If z = a, where a is any arbitrary number, then ( -
o S
X =1+2a P o Ve |
y=-3a .. (4) ./ NN ,’
z=a i VAN
A X )
This is the required solution in case p = 1. g “./I
| W 4
Case (ii) When p=2. -l
Then (3a) and (3b) take the form #
X+y+z=1 -
These equations yield ) 4
y=1-3z ‘ ‘
x=1—-(1-32)-z=2z2 )
If z = b, where b is any arbitrary number, t
x=2b
_ \ ) .. (5)
y=1-3b ‘

44, The normal tg the ellipsoid is along the direction of grad (ax2 + by2 + czz) = 2(axi + byj +

C
O n = (axi + byj + czk)/(a2x2 + b2y2 + c2z2)1/2. 1)
Now comparing the given integral with F.n, it can be easily found that F = xi + yi + zk on the
ellipsoid
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ax2 + by2 + cz2 = 1.

O the surface integral

1
J.'[S(azx2 +b?y? +c?z?) 2dS

1 £
= JJ Gy 2K) (axiebyj rezk) (@i +b%y 42 dS = [[Fnds R
Z )
= [,divFdv, (By divergence theorem). R
o L ) Y \)_‘(
=3 [ dv=3V =3 x volume of ellipsoid. P (‘ p.

To find the volume V, the eqgn. of the ellipsoid ax2 + by2

) Vg
cm written as
NG yz 22 _ V
(1/J5)Z+(1/JB)2+(1/JE)2 !
0 ve iﬂ[iii}i \
3 (Va'vb Ve, 3abe.

' 4
1
22 2\,2 2,2\ 2 —
O ”S(ax +b%y*+c?z?) 2dS = S s)‘
[

(b) The parametric equatidn of the p

=uy=v,z=1l-u-v.

Thenr =ui +vj+ (1-u-v)kand dS=ndS=r xr,, dudv

dy =v as taken]

C(0,0,1)
dx AS dy n
(1, 0,0) B(0, 1, 0)
X A x+y=1 Y
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= ([ 3000y =] [ oxay=3 @

The above result can also be obtained easily as the area of AAoB -1

The positive sense of C is ABC corresponding to the direction of n and fA‘
—_— ‘ N
Jofar = [, y+2)dx+(x=2)dy +(y-x)dz. Y
_ Zz N J
= Jua thee *lea A B
. . P
Now equation of ABisx+y =1, z=0 and so, P N “ )
£ -
Jou =290+ x) N
= [’[@-2x)dx-x dx] = - Slmllarly j q
O [ fdr —— 114123
c 2 2
' 4
U J' f.dr =J' n. curIde=E ‘
Thus the theorem is venﬂed?&l}\
45. (a) We have
*Up_2)=Upn_1-Upn_2
so that uy > or < up ccording as up _ 1 > or < up _ 2 and thus {up} is a monotonic
sequence; It i opdecreasing sequence according as up > or < uq\ Now
x=—a)(x+B) (1)
so that u12—u1—k=(u1—0()(u1+[3).
u{y> a; then u12—u1—k>0, so that up = V(uq +k) < uj.
There {up} is a decreasing sequence.
Now un2=un_1+k>un+k, [ uq<up_1l
i.e. unz—un—k> 0.
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O from (1), up2 — up — k = (U, — a) (U + B) > 0.

Hence up>0a. (2)
Since uq is +ve. up, ug,....., Up,...., are all +ve by virtue of the relation uy = (k + up _ 7).
N
Hence {up} is bounded, being a monotonic decreasing sequence of positiv(ferﬁ?s. It follows
that {un} is convergent. N — “
< e LV
Hence up, - a s finite limit, say I. Clearly from (2). 1> a . e Wakt:
Now (up - a) (up + B) = up? k=( k) Yo “,)
Proceeding to the limit, we get -__
(l-a)(t+B)=¢—-1=0, \)
or |=a forl#-PB, whichis <a. -
Hence | is equal to the positive root a of the eqm
x2 = x + k. Vi 4
(b) Giventhatf(0)=0andf(0)=1 \
1
thenlim={f(x)+f(x/2)+....+f{x/k )
im (1) 1 (xs2)++ ) N/
f - — —
- (x) f(o)+if(x/2) e, ! (x/k)-f(0)
x=0 X 2 x/2 x/k
+—f'(0)}
...... () [-f(0)=1]
46. We h
T(aq) =T(1,0,1)=(4,-2, 3)
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Now our aim is to express (4, —2, 3) as a linear combination of the vectors in the basis B =

(aq, 09, 03).
Let
(a, b, c)= xaq +yao+zag {A\
=x(1,0,1) +y(-1,2,1) +2(2, 1, 1) . NSammmm
P oo T |
=(X—-y+2z,2y+2z,X+y+2) y 4N R y
A .
Thenx—-y+2z=a,2y+z=b,x+y+z=c i VWA U ¢
. . A X )
solving these equations, we get ¥ 4 > A W4
\—‘ v
X_—a—3b+5c y_b+c—az_b—c+a L W
4 ’ 4 2 - J .
Puttinga=4,b=-2,c=3in (1), we get
17 3 1 \
X:—’y:——,Z:——
4 4 2
' d
17 3 1
O T(a,) =—a, ——0a, — =0
(c0) 41 4% 2 ‘
Also T(ap) = T(-1, 2, 1) = (—mputn )
a=-2,b=4,c=9in{l), we get xzﬁ,y=E,z=_—7,
‘ 4 4 2
3 7
0 T(a,) =— a, ——a,
Finally T(a3) -3, 4) Putting
. 3
4in (1), we get x:—,y:—E,z =0
1 3
a T(a, ?al - Eaz + 0a,
17/4 =314 -=1/2
35/4 15/4 -=7/2
11/2 -3/2 0
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47.  Leto(p) = p", PN+l o(G)
Now (px) Pj = PyP;

= Pe
=p _~
(
[p is normal in N(P) and x O N(P)] e N
- D)
[ N
= o(Py) | P \A
A' A W A \) <
=pr i
= o(Pp)=P', j=0 I’-\' “ y,
- (P) | N 4
LetJ>O,K=<Px>sN? A W
s.t. o (K)=PJ ¢
Since (K)< N@, K =X where m
P P
K < N(P) ‘ ‘ ) 4
Pi= o(K) )
_ o(k) _ o(k) ) 4
o(p) p" \ )
= o(K) = an j>0 o
48. (a) Given that |A| =1
e [ b‘:1:> ad—bc=1
c d
then characteristic equation of A is
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|JA-AI[=0=

a-A b ‘
=0
c

— (@a=A\)(d=A)—bc=0

— ad—bc—A(@@+d)+A2=0

A [ad - bc =
{ N
A =
—~ M -A@+d)y+1=0  ~ 7
e Vakls
+(a+d)y/(a+d) -4
g o t(ard)xy(a+d) A X )
2 £ -
Since A is not real if and only if s

TR
(a+d)2-4<0 \)
= (a+d)2<4 -

(b) Given f=x2 —y2 + 322 m

Now Of =2xi-2yj+6zk

£ ‘ g
=-2i-4]j+6k atr M(-1, 1\ )
Also  MN=ON-OM= ( 8§

3i+ k)

(-2i 4J+6k) (2I+]—2k)
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1 =20
=(-4-4-12)=—
3
The direction derivative of f is maximum in the direction of the normal to the given surface.
The maghnitude of this maximum A
{ ~
2 2 2
= = - - = I —
o] = [(-2)" +(-4)’ +(e) N
= /56 =214 z ~ 7
et
a A VAR U
d f th f s that i 1",.... " Yexit and
49. Condition (ii) of the existence o C) implies that fff,f",,...., exit and are
(ii) f (C) imp =2

d
continuous at c. Also continuity at ¢ implies the exi ce 0! f, f' , f7=1 in a certain

neighborhood Ic - §,,c +3,[ of ¢, (81>0).

As 1 (C) # 0 there exists a neighborhood]c - Wa uch that for f" (C) >0,
n-1 n-1 —
and " (x) <f"*(c) =0,x Olc - 3,¢[ ) 4 "
"1 (x) > " (c) Oxic+6[

and for f (C) < 0,

-o,c[

and 2)

x Ole,c +
Again for any real n r h where |h| < dwe have by Taylor's Theorem

hn—l
+ f"*(c+6h),0<6<1
(n-1)!

or, f**(c +6h) (3)

where c +6h -5,c+J.

For d: Clearly h"=1 > 0 for any real number h, and further :

(i) When f* (C)> 0, we deduce from (1) that for h negative, (c + 8h) is in [c — &,c [,

and so
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=1 (c+6h) > 0, and for h positive, f1—1 (c+ Bh)> 0.
Thus from (3)

f(cth) <f(C), whenc-d<c+h<c

and P N
{ ™~
|
f(cth) >f(C), whenc<c+h<c+5d R
Thus f (C) is not an extreme value g ) |

Zz N J
A ) N
. n . . . . &
(i) when f'! (C) < 0, it may similarly be shown that f(C) |§{10tVemeWa e.

For n even : As =1 s positive or negative according to that h is poW negative, we
\—‘

) 4
f (c+h) > (C)

i t@—d c+§ exceptc,
i.e. f (C) is a minimum value. .
It may similarly be deduced from (1) and (3) thm

50.(a) Leth O Hand a 0O G. Then ‘
(a

2
8 (ahal)=0(a)h) o (@)1 (a,\u)
asG'isa eM
=0 (h
o \ j

Thus 8 (ahal h'1)E@ya) 6 (h) 6 (@l) e (hyl=e

deduce from (1) and (3) that if {1 (C) > 0 then for ever

imum value if 1 (C) < 0.

(b)
be t bitrary elements of W, then
AM = MA
and BM = MB
If x, yOF, then
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(XA + yB )M = (xA)M+ (yB)M

= X(AM) + y(BM)
x(MA) +y(MB)
M(xA) + M(yB)

A
= M(XA + yB) {f
This shows that N _— “
XA +yB OW £ 2
. . W 2 U ¢
i e., AB OW A )
s . £
d x,y OF | ) W
an A ‘ . ,Y
= xA+yB OW S
Hence, W is a subspace of V (F). #
£ ‘g, !
&£ \w—)
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