1. Label each gatement as true or false. (20%)

@ If Iig1 f(x) = A, Iig1 gx)=B,adf(x) g(x)fordl xI R, thenA B.
(b) If lim f(x)and lim f(x) both exig, then Ii{@n f(x) exids.
x® a” x® a* X® a
(©Iff(1)) Oandf(3) O thereexistsanumber c between 1 and 3 such that f(c)=0.
@ Lan*x) = (sec?x)
ax dx
(e) The average vaue of the function f(x)=1+x¢ on theintervd [-1, 2] is 2.

¥ ¥
f)If § a, converges then § a? converges.

n=1 n=1

L . 3
(@lfa, Oand L|&(a—n) 1, then L'Ql a, =0

}xzs'niif X1 0
hyLet f)=1" ' x then f is differentiable at x = 0

fo if x=0

(i) If f has continuous first partid derivativesin aneighborhood of the point (a, b), then f can
have dl of itsdirectiond derivatives a (g b).

(j) If fx and fy both exist and equd &t (a, b), then f is continuous at (a, b).

2. Evaluate each of the following limits, if it exiss (20%)

| 2x-1-]2x+] . e X
@ lim (b) If [X] denotes the grestest integer function, find lim .
X

X®0 x® ¥ [X]

(© lm 489 + (20 + (0 ++ (2000 . (@ (2§ Tew).
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3. Evduate the following integras. (20%)
@ dﬁlnxzdx

() C12XP+HAX+2
Q-3+ 2x% + 2x

© qul e * dxdy

d) @/1- x*- y* dA,whereDisthedisk x*+y* £1
D

4. If f isaquadratic function such that f(0) =1 and (‘)ﬁ dx isarationd function, find the
X

vaue of f' (0). (10%)
X 2
5. Find dl functionsf such that f* is continuousand  (f (x))? :100+Q (f(t)) +(f'(t))%dt for dl
rea X. (10%)

6. Find the maximum and minimum values of x —y + z if (X, y, 2) lieson the spherex® + y? + Z = 1.
(10%)

7. Find the area of the bounded region enclosed by curvesy =x¢ —1andy = 3¢ —2x — 1. (10%)
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1.(a) fdse
f0 =21 g = X 12
X X
f(x) gx)"xT R
lim f(x) =1, lim g(x) =1
(b) false
im £() =1, lim f(x) = 2
P imf (9
(o) fdse
f(x)e cont. on[1, 3]
-1
f(x) = 5
(d) true

i(tanzx) = 2tanx sec® X
dx

d

5 (sec®x) = 2secx *secx tanx
X

= 2sec® x tan x

(e true
Of0Od ) (L+x2)dx
<f >= 1 — 1
2- (-1 3
:E =2
3
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(f) flse

3 s (-D"
= conv
am=aTn ‘ :
5 a’= 5 Liv (P
(g) true
3 a,. 3
a im—== 1p ga,
?:1 " oY g ?:1
\ llgl a, =0¢( )
(h) true
.1
x’dn=-0
£0) =lim X TO _p 7" x -
x®0  X-0 x® 0 X-0
~limxsnL=0 \ £(0)
X® 0 X
fx) x=0
(i) true
(a b)
D,f (a,b) =[fx(a,b).fy (a b)] &
(j) fdse

T ol
to (x,y) = (00)
fx (0,00 =0 fy (00)=0
(fx(0,0) =fy (0,0))
fxy) (00)
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2.(a
Piim 2 Y2 - (2x- D). (2x+D)

X® 0 X x® 0" X
=im X =4
xX®0 y
20 ||m |2X-1|- | 2X+1| - ||m - (ZX'l)' (2X+1)
X®0° X x® 0 X
.- 4X
= lim — =-
X® 0 X
\ "m|2x-]4-|2x+]4:_4
X®0 X

(b)
x-1£[x]£x "xI R
plele 1 vy 100
X [x] x-1
p2gXeg X vy 100
X [x] x-1
im X =1, im =1
X® ¥ y x®¥X_1
\lim =1 )
x®¥[x]
©

(2000)" £ (89)" + (90)" +------ +(2000)" £ (2000)" +-----+(2000)" " nT N
b (2000)" £ (89)" + (90)" +------(2000)" £ (2000- 88) X(2000)"
b 4/(2000)" £2/(89)" +(90)" +------(2000)" £ 3/(1912) + (2000)"
im 2/(2000)" = 2000, iim 2/(1912) X(2000)"
= lim /1912 X000 = 2000

n® ¥

(- lim V1912 =1)
\ lim 2/(89)" + (90)" +------(2000)" = 2000
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(d)

3.

lim —>_ ﬂtdt (¥50 )

x®3¥ - 3

Qﬂdt

:Iim—t—
x®3 - x-3 (O )
L'HR

Q—dt+snx] sn3

x®3

f (x) = /x In x%econt .on (0,1)

\ /X Inx2dx = lim & ~/X In x2dx
Q .Q

t®o*

:Iln[ x}/Inx 8/]t

t® 0*

t® 0"

nnl[o-—] 5 2% 1nt? - t%]g

=S 2% —t%lnt]
9 teor 9

=. g+ Iin+—t/2[2- Int] (0% )

S B Ay 2t
9 3wo H ¥
L'HR
1
_ 8.4, T
=-—+—lin
9 3w®o (-§t_%
2
8 4 ¥ _ 8
=-o¥gln (D =-
stz ( )( ) 9
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()

CI2X2 AKX +2 _ ! 2x2+4x+2CIX
Q.33+ 2% + 2x 02x(x2+2x+2)
11 X+2

= [-+——=—]dx
02[x x2+2x+2]
:[In|x|+%ln| X2 +2x+2+tan(x +1)] 7}
= Inl- ]|+%In| (-7 +2(-1)+2 +tan”?
(-1+1)- [In|— 2| +%In|(- 22 +2(-2) +2|+tan-1(_2+1)]
_ 1 1 1
—[O+E>O+0]-[In2+zln2+tan (-]

p,_P 3
—In2-— . ZIh2
( ) 4 2
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4.

(d)

l=@/1- x*- Y dA D:x*+y*£1
D
X =rcosq,y =rdnq
ri [0, ¥],ql [0,2p]

= & 11~ r* ] dg
= (@) del 1 V1- rra]

1 2H1
= 2p- - Y}

= 2px(- %)[0- 1 =§p

f(x) f(0)=1
_ . f(x) ax +bx+1
:(‘j +_ c + D + E ] dx

x X2 x+1 (x+1F (x+1)°
B D E
A— + + dx
dx2 (x+1)* (x +1)3]
(| )
A C
A—dx ¢ X 0
O™ g
P B(x+1)’+Dx*(x+1) +Ex? =ax*+bx +1
P (B+D)x*+(3B+D+E)x*+3Bx+B
=ax’+bx +1
P B=1pP b=3b=3
\ f(x) =ax® +3x +1
f'(9) = 2ax +3
\ f'(0)=3

fX)=axo +bx + 1
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5. f(x)* =100+ QX[(f ()" + (' (V)°] dt (1)

()  x=0b f(0)?=100p f(0)=10 -10
(1) X

2f (x) % '(x) = (x)* +f'(x)*

b f(x)2- 2f (x)¥'(X)+f'(x)?=0

b (f(x)-f'(X))2=0P f(x)-f'(x)=0

(Z)if—:dx b Inff| =x+c

b [f|=€"" b f(x)=2" =+ %

@) fO)=-10P f(x)=-ee
( “+ )p10=€x"b =10

f (x) = 106"
i) () =-10P f(x)=-e€"
( “~ )b -10=-€€ b & =10
f (x) = -10&°

6. f(X,y,2=x-y+z
gxy,2)=xX+yY+72-1
WY,z AN)=fXY,2+\ g(X,¥,2
=X—y+z+\ (C+Y?+7-1)

Lagromge mulfiplier method
f(xy,2
Wx=Wy=Wz=WA =0

T1+2] X = 0ceenvvvnerenennnns 1
1421y 20 e 5
-:-1+2Iz=0 ............... 3
Ix?+y*+2°-1=0------4
pox=ilogyelogort
2l 2l 2l
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XY, Z 4

1 2 1 2 - 2 _ 3 _
(S G +C =1 st
b12=3p | _ﬁ V3
4 2 2
_3 111
(I)|—2D(Xyz)—( '\/§!’\/§ —\/§)
_ 1.1 1 _ 1
SR N R R - R
i =33 S L1
(“) I - 2 D (X!y’z)_(ﬁ’ —\/§ —\/§)
O S
lDf(x,y,z)_\/§+\/§+«/§ 3
1 1 1,_
‘ "FER
1 1 1
CEHTRE T
. y=xX-1 y=3¢-2x-1 x=0,1,2
( X¥-1=3¢-2x-1b x=1,1,2)
A
| | |
| | |
0 1 2

A=~ 1)~ (3x2- 2x- I dx
= &l X(x- D(x - 2)| dx
= (‘j| X(x- D(x - 2) dx + QZ| X(X - D(x - 2)| dx

= dx(x +(x- 2) dx +Q2[-X(X - D(x - 2)] dx

1 2
Q(x3 - 3x%+2x) dx + ol- (x®- 3x? +2x)] dx

N Y

X4_ X3+X2) 1 _ (EXA_ X3+X2) 2
0 4 1

(
(

0- (=3
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