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The figures in the margin indicate full marks Jor the questions

Answer either in English or in Assamese.

1. Answer the following questions: 1x8=8
MRS ehTrze Ses g -
. : 1
a) Write the values of lim and lim
>a x—q x=»a- X—0a
. 1 :
lim i lim i forat |
=a X —a x=a x—a

b) Isthe function f(x) continuous at y =3 ?
S (x) T x =3 Repe wfifed 2w ¢

x+3, x#3

f(x)={ g

c) Write the Maclaurin series for sinx

sinx 3 (ERe HTIC! ot |
d) Write the »” derivative of cos(ax+b)
cos (ax +b) T 1 O IGFTE forl |

Contd.



¢) The remainder term in Taylor’s formula is -

(D2 T[] IS | (01 e -
i) R =S e

f(k+l) ( X, ) . ) rsl

ii) R,(x)=f(x)- Z it 1), 0

n (k) '
i) Rn(x)=f(x)-§i—%(x—xo)

iv) R()= /(- 1) — )

(Choose the correct option)

(W% Beah! iR Bfear)
f) Evaluate (17 8fea) s _[ Ir/?'sin“ xdx

g) On the interval [q, b] () =x"+x"—x24+x_2

satisfies the hypothesis of Rolle’s Theorem. Then
values of g and b are -

f(x)=x4+x3—x2+x—-2W[a,b]mﬁlﬁ?{
TR 5STIR B 17 | (STT g &% b [ 5T -
1) a=0 bp=-] 1) a=-2, p=-2
iil) a=-2, b=1 iv)a=0, b=-2

h) State Euler’s Theorem on homogeneous functions.

IR T3 A RS B otoimariot o |
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2. Answer any six of the following questions:

2x6=12
RS P Rt wrbe Ses g -

a) Evaluate (W S&eat) lim ~ x+4-2
X .

‘ x—0
b) For what values of x is there a discontinuity in the

2
2Jc 9 9
X" =5x+6

graphof y =

x* -9

X (FRERRNNIAR Y =—
X" —5x+6

Fee (1400 Rt 23 0

1
c) Evaluate (T Cfea) I x? (1- x2 )3/2 e
0

1
xX+a

d) Findthe ,* derivativeof y=

1

xX+a
e) Find the first three Taylor polynomials of /nx about
x=2.

X =2 FNCATE I IR &L TSB! (B2ere 2ol Sfered |
f) Verify Euler’s Theorem for the function

I 1 OF TR Bfered |

z= (x2 + Xy +y2)-]

2= (x* + 3y + y7) PR IR A oAU oot 1|
g) Let f(x,y)=)% +y .Find £,

fx,y)=yle*+y T@A [, et
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h) Forthe function f(x)=x? - 2x, verify if Rolle’s
Theorem is applicable on the interval [0, 2]
S (x) =x* = 2x FERERA [0, 2] SHisTe ([I57= Coisii fig

LR #4791 2
1)  Suppose fis a continuous function such that

f2)=1and IM[7/(x)+4g(x)]=13 pjpq lim g(x)
@R [ bl wfifoem Fem e £(2) =1 oy
m[f(x)+4g(x)] =13, limg(x)qxx et

x—2

1) Let f(x,y)=x’y+5y* . Find the slope of the
surface z = f(x, y) in the x- direction at the point
(19 - 2) J

WA f(x,y)=x"y+5y° 1 (1, —2). z=f(x,y) PR
X 3o (1, —2) R erqeret fid <=1 |

3. Answer any four of the following questions :  5x4=2(

1 .
a) Draw the graph of f(x) = . and explain lim 7 (x).

3+2=5

7)== e st s et lim /o) e

b) Write the c_5 definition of the limit of a function
J(x) atapoint x =g . Use this definition to prove
that im(3x-5) =1 1+4=5
B! T 5 T AW 2 _ 5 @0 71| 6% e 2R IR
e 91 @ im(3x - 5) =1
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c) State Leibnitz’s theorem for the ,* derivative of the

product of two functions f(x) and g(x).Apply the
theorem to find the ,* derivative of y=x’e"

1+4=5
f(x) SF g(x) T GO 239 T 1 O SRS BNGIAT
A forRfGera 7ot 7t | <% Tt e R y=xeInSA
SRS Bt |

d) Obtain the reduction formula for _[tan” x dx . Hence

evaluate jtan"’ x dx 349=5

[ tan” x dx3 R st Sfreat | Tamer [ tan’ x dx
SRea

e) Using Lagrange’s mean value theorem show that

2 <log(l+x)<x, x>0 4+1=5
1+x

NG TG S HYT© &l 1 (I
—J—C——<log(l+x)<x, x>0,

1+x

Hence show that (33i=is1 (rgedi ()

0<[logl+x)]"'=x" <1 Vx>0

1
f) Find the »" Maclaurin polynimial for —— and

1-x
express it in Sigma notation. 4+1=5

B (RS 1 O T2 Bienedl Wi 2 frot

1-x

(Sigma) oz FRre e =1 |

Contd.
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g) 1) Describe the domainof f(x, y)=./x’+,*—4
2

if) Sketchthe level curve z =k, for z=x?+9;2
k=0,1,2,3 3

k=0,1,2,3I3W z=x*+9y*, ¥ 2=k TI3IF G
Sl
X+2y+3z

h) If(zf)sinv= = show that (g3t @)
\/x +y + 2z

ov ov ov
x—+y—+z—+3tanv=0
ox oy 0z

Answer any two of the following questions:  10x2=20

sin x

a) 1) UsingSqueezing theorem find lim ~

1—cosx

Hence find ]3_1}(} 4+2=6

X

sin x

FRfeR Geiie e Lim T SfEnedl 12T 24

. 1-—cos
lim ~ Sfredl|
x—=0 X
ii) Find the values of the constants £ and m, if
possible, that will make the function f continuous

everywhere 4
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5: .1'52
f(xX)=<mx+k, 2<x<l0
21 x210

“

5, x<2

f(x)=*m+k, 2<x<10 W_C‘G’: mlﬁ’ﬁ ﬁ@ m
| 21 x210

k S m I 9 Sfenedt |
b) i) Obtain the reduction formula for Isin" x dx.

wl2

Hence fine I sin” x dx 3+3=6
0

[sin"x ds = Rt o Bfrest | e

w2

[ sin"x dx s Sne

0
ii) Evaluate (i Sfeat) 4

2a
J‘ x3(2ax— x2)3!2 dx
0
¢) i) Stateand prove Mean value theorem  2+4=6

TGN SRR Bfe ferll s 2wid 741 |

ii) Show that between any tWo100ts of e* cosx =1
there exists atleast oneroot of ¢* sinx-1=0 4
GRS31 @ e cosx =1 7RI 7ol TR Mere
¢“sinx —1=0 TS TN b1 35 AT |
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d) i) If y=¢mw*,show that 4+3=7
=2y = @n+1)xy, = (7 +m)y, =0
Hence find y, (0)
y= 2" ¥ e et (@

(=273 = 2+ )7y = (7 + )y, = 0
TR Y, (0) Sfeesn

n

d
. I -
ii) If @)1, o

prove that (&4 @) I, =nl, _, +(n-1)!

(x" log x) 3

e) If@Mz=x"f(y/x)+x"g(x/y), provethat (e )

x2§§~+2 azz|+ 0%z + mnz =
- Ox? Jqyc’ix@y y6y2 10

3k ok ok oo ok %k
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