5 2 10 a, b, ¢ T F

a If afunctionfisincreasngin(l 1 ,1)(1  0) and decreasingin[1, 1+1 ],thenf hasa
locd maximum at x = 1.

b.Letf beanonnegative continuous function on A.Ifc‘; f(x)dx oo thenf isbounded

above.
, . . px* L if XEL
c. Thereexistsaconstant o such that the function f defined by f(x) = is
fa/xif x 1
differentiable everywhere.

d. Theseries § jzlanx” and the series § jzl na,x"* have the same radius of convergence.

e Let g be apositive continuous function definedon A satisfying (‘jg(x)dx =¥ and let

W={(x,y):0£x ¥,0£y £ g(x)}. Then the volume of solid generated by revolving Q
about the x-axis mugt be do infinity.
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. XCOSX- 9nX
a lm———=
x®0 ¥ -gnx

b.mnénwﬁ+5= :
n® ¥ k=1 n

2 ot x dt
and L =0 —
1+1° ) Ql

+2

aLamm=d then H'(2) - L'(4) =

d2
d If x=t- tz,y:t+t2,thend—x)2/|t=1:

e. Thetangent planetox® + 2y* + Z =7 at (1L, 1,2) is




Let f(X) be a continuous and decreasing function, and let g(x) be the inverse function of f.

IF£(2) = 1, f(4) = 0 and Q“f (x)dx =1, find dg(x)dx. 10%

Find dl functionsf that satify theintegral equation f (x) = 2001+ Q f(t)costdt. 10%

A rectangular wooden box with an open top isto contain 500cnT. Ignoring the thickness of the
wood, how is the box to be constructed so as to use the smallest amount of wood 10%

Find thetangent linetothecurve 1+ X =y* (x 0,y 0)atthepoint P(1,2). 10%

Evduate the following integrds
p.p SN

@ §Q Tydydx. 5%

(b) % dxdy. 5%

9(14— X2 + y2)2001

(8) Let A and B betwo pointsin A? and G beacurvewith A and B asits end points.

Show that thelineintegral () (2x° + 4xy)dx +(2x” - y)dy isindependent of the choice

of thepath G with end pointsA andB. 5%

Q(OM) (2x% +4xy)dx + (2x* - yA)dy. 5%

,0)

(b) Evauate the line integra
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aT b. T
c.F
f(x)T dff aax=1p f'()exig

P L@=r@p lin X0 iy [-10

x®1* X-1
2 2
X - I _aa/x-1
= lim
X® 1 X_l x® 1" X'l

a«/?-l

P lim (avx-1)=0
x®1

dT
eF

1
X)= ——
9() X+1

(‘; g(xX)dx ® +¥

2
V, = (‘;pg(x)zdx =Q¥ p(XiJrl) dxi conV

a-2 b.2In2-1 c. — d-4 ex+2y+22-7=0



| = (‘ig(x)dx

y=9d(x) x=f(y),dx=f'(y)dy

2
\

I'=qyx'(y)dy

= X' ()dx (cummy varicbles )

U=x dv=Ff'(x)dx
du=1 dx v=1(x)

b= xf(x);zlc‘;f (x)dx

= 2f (2)- 4f (4) + Q“f (x)dx
=2x- 40+1=3

f(x) = 2001+ ¢) f (t) costet -~ ()

d—cj( :f'(x) =f(x)cosx

i.e.i:fcosx (f:F(x))
dx

=} %df = cosxdx

b In|f(x)|=snx+c
b | f(X)| = @INXHC — o€ yesinx
=ke*™™ (k=€ 0)

b f(x)=ke™™  f(x)=-ke"™ (2
@ x=0p f(0)=2001 (3

2B f(x)=kef™  (3)

(23 k=2001
f (x) = 2001 ™



f(X,y,Z) =Xy + 2Xz + 2y2

xyz = 500
g (Xy.,2) = xyz — 500 ,
w=f(x,y,2)+1 g(x,v,2)

=Xy +2xz +2yz+1 (xyz - 500) X
Lagrormnge s multiplier method.
F(xy.2)
wx=0 wy=0 w;=0 w»=0
iy+2z+lyz=0------ @
p]:,:x+22+lxz:o ...... 2
j2X+2y +lxy =0--eee (3)
txyz - 500=0------ (4)

DEE)
1+E:-| ...... (5)
zy
1+E:-| ...... (6)
Z X
E+E:-| ...... (7)
y X
OO0 x=-ty=-tz=-2 xyz @ 1=
x=10 y=10 z=5 f (10, 10, 5) = 300
i.e. 10cm 5cm



P(1, 2 1+y<=x

m=
dX y2
1+x =y
i:xy [(Inx)xﬂ+ y] =y* [Iny+_ y]
dx dx y d
xy)=(@12
12><{|n(1)><°'—y+g =2 [In 2+1dy]
s} 2=2In2+ﬂ
dx
\ﬂX —2(1 In2)

y=

y—2=2(1-In2)(x-1)



p sny

=Q 5, sy =q snydy
=( cosy)|o =-CO-[-1g=

1. 1
(b) l__GD(l+X +y )2001

dxdy
X=yco® y=y d9n0

1 2p ¥ 1
== [ ——— d
o) [Q (1+gz)2001><9d9] q

1 .2 ¥ 1
=ZIA d N o =
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"5 x2pA0- (- 4000)]
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(@ 1= Q2" +4xy)dx +(2¢* - y*)dy

M (X!y):2X2+4Xy!N(X’y):2X2_y2
™ ™M iN N _

— = AX+4y — =4X, — =4X ,—=-2y
X Ty X Ty
™ T™M TN 1N 2
~M(X,y), N(X,y), —,—,—,—econt on R
(y)(y)ﬂxﬂyﬂxﬂy
IN_IM g
> Ty

\ Q(sz +4xy)dx + (2x* - y*)dy eindep
of the choise of the path G

(b) @ F (xy)
T _ IF_
ﬂ_X - M(le) ﬂy N(le)

(LD

o) (2xX? + 4xy)dx + (2x? - y?*)dy = F(ny)| %13)

.0)

F(xy)
‘IﬂF_ 2 ------
Tﬂ_x_zx +4xy @
= 5 5
| — =2X“- VY eenrn 2
iy Vo

B (@ 2x*+g'(y)=2x*- y*P g(y)=-y*

p g(y)=-—31y3+c,\ F(x,y)=§x3+2x2y-%y3+c

R

B 52 2 v — 203 2, 1
\ QO,O)(ZX +4xy)dx +(2x° - y )dy—gx +2X%y - gy

:g+2_2:1
3 3 3

3| @.1)
(0,0)



90

aT b. T
c.F
f)T1 dff ax=1p f'(l)exist

P L@=r@p lin X0 iy [-10

x® 1% X-1
2 _ 12 _
|e.IimX L = lim ai/x-1
@1 x-1 xe1r x-1
as/x-1 .
P 2=Im Jx p I|m(a«/;-1):0
x®1" X - x®1*
b a=ip fim a1y X110
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| = (‘ig(x)dx

y=9d(x) x=f(y),dx=f'(y)dy

2
\

I'=qyx'(y)dy
= X' ()dx (cummy varicbles )
U=x dv=rf'(x)dx

du=1 dx v=f(x)

b= xf(x);zlc‘;f (x)dx

= 2f (2)- 4f (4) + Q“f (x)dx
=2x- 40+1=3

f(x) = 2001+ ¢) f (t) costet -~ ()

d—cj( :f'(x) =f(x)cosx

i.e.i:fcosx (f:F(x))
dx

=} %df = cosxdx

b In|f(x)|=snx+c
b | f(X)| = @INXHC — o€ yesinx
=ke*™™ (k=€ 0)

b f(x)=ke™™  f(x)=-ke"™ (2
@ x=0p f(0)=2001 (3

2B f(x)=kef™  (3)

(23 k=2001
f (x) = 2001 ™
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f(Xy,2) =Xy + 2xz+ 2yz
xyz = 500
g (x,y,2 =xyz —500
w=f(x,y,2)+1 g(x,v,2)
=xy + 2xz +2yz +| (xyz - 500)
Lagrornge s multiplier method.
F(xy.2)

Wx=0 wy=0 w;=0 w»=0

-‘|.y+22+|y2:0 ...... @
DJ,"x+22+|xz:o ...... 2

I

-|-2x+2y+|xy:0 ...... (3)

Txyz-SOO:O ...... (4)

DO
1+E:_| ...... (5)
zy
1+E:_| ...... (6)
zZ X
E+E:_| ...... (7)
y X
(5)6)(7) x:-liy:-liz:-lé
x=10 y=10 z=5
i.e 10cm 5cm

-2
X,Y,Z 4 | =%
y (4) c

f (10, 10, 5) = 300
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P(,2) 1+y<=x

m=
dX y2
1+x =y
i:xy [(Inx)xﬂ+ y] =y* [Iny+_ y]
dx dx y d
xy)=(2
12><{|n(1)><°'—y+g =2 [In 2+1dy]
s} 2=2In2+ﬂ
dx
\ﬂX —2(1 In2)

y=

y—2=2(1-In2)(x-1)
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p sny

=Q 5, sy =q snydy
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(@ 1= Q2" +4xy)dx +(2¢* - y*)dy

M (X’y):2X2+4Xy!N(X’y):2X2_y2
™ ™M iN N _

— = AX+4y — =4X, — =4X ,—=-2y
X Ty X Ty
™ T™M TN 1N 2
~M(X,y), N(X,y), —,—,—,—econt on R
(y)(y)ﬂxﬂyﬂxﬂy
IN_IM g
> Ty

\ Q(sz +4xy)dx + (2x* - y*)dy eindep
of the choise of the path G

(b)) @ F (xy)
T _ IF_
ﬂ_X - M(le) ﬂy N(le)

(LD

o) (2xX? + 4xy)dx + (2x? - y?*)dy = F(ny)| %13)

.0)

F(xy)
‘IﬂF_ 2 ------
’If‘ﬂ_x_zx +axy---- ()
= 5 )
| — =2X°- Y errnnn 2
f 1y Y @

B (@ 2+g'(y)=2x*-y* b g(y)=-y?
-1 2 1
b =22 +c,\ F(X,y) =Sx+2x%y - SyR +
a(y) 3V *¢ (X,y) 3x y-3y e
(&

11) 5 L
\ Qo,O)(ZX2 +4xy)dx +(2x* - y*)dy = gxs +2X%y - §y3 60

:g+2_2:1
3 3 3
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