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MATHEMATICS

Paper : MAT0200104
( Calculus)
- Full Marks : 60
Time : 2% hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questio-ns . 1x8=8

©oTq AT Bed Tl ¢
(@ 1f lim f(x)=3, find the value of

X > o0
lim 3{/a+f(x
zrﬁhmf ~ ,lzm:if-kf CERCH
Tieredt |
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(b) State whether the statement is true or
false, “The absolute value of a
continuous function is continuous.”

i T BT SR S TR v
Sfem! o @ fim B

(c) Write the Maclaurin’s series for e*

eXx-9d Cﬂitf*ﬁ?[ CHTICH! 72l |

(d) Can the intermediate value theorem be
used to determine the number of roots
within an interval ?

<5l TS A T TRl FE R SRR
Intermediate value theorem EIREAR @
o 2 '

(e) What is the nth derivative of x"?

KO S SEeTeo] 2

x/2

() Write the value of I cos® xdx
0

2

_[ cos® xdx -7 Wi« &7t |
0

Sern—2) MAT/G 5]

(g} Write the domain of the function
filoe y, z)rq‘/l—x2 ~y?-z2.

Jilbsiy. 2) = \/l—xz —y?-z2 P

| SifucEe &7l |

(h) What is the slope of the surface z = xy?
in the x-direction at the point (2, 3) ?

z=xy2 71 (2, 3) "Y© x91 e el
i 2

2. Ansvaer any six questions : 2x6=12

e w69 ©ea 3l ¢

(@) Find (4 e © lim 4=

xo—w2x3 -5

2
(b) If the function f(x)= kx o =2
' 2x+k , x>2
is continuous everywhere, then find the
value of k. :

< Al SR

e e )
wifafoed, (O08 k-9 W Fefa aa |

0! ATIER
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{c) State the squeezing theorem for the
functions f, g and h.
£, g O h TR AE FEGe GA#{ICe! e
(d) If @@) y=e*S""* prove that (e %4l
@)
2
(1—-x2] Yo~ Xy —ay* =0
(e) Evaluate (3 ©ffed) :
a 4
[
S Ja? - %2
(/) Verify Rolle’s theorem for the function
f(x)=x?+1 in the interval [-1, 1].
F(x) =22 +1 %o [-1, 1] TEHTS IA7
 BofvE Here! K w4l
Sw qw
(@ If w=qx2+4y?-2?, find o and 2y
at point (2, 1,-1).
AW w=+x2 +4y? -2, (2,1,~1) Rqe
5 e}
W i = o W SR |
&x oy
1 (Sem~2) MAT/G 4

3.

(h) Define homogeneous“function. State

(i)

1}

Answer any four questions :

Euler’s theorem on homogeneous
function. 1+1=2

I T AR o7 | N e A T
THAAWTCS! e |

i)
If f(x)=x>+8x3+x2+1, find g°f

dx?
when x=0. :
f(x) =55 +3x%+ x% +1 Tois x= 0 R
da

{-a i e 3w
dxt

Show that ((yeq @)

o <log (1+x),x>0

5x4=20
Ricwiza 5if951 emm Tew fial ¢
(@) (i) Find (9 &5 1) 2
lim 2k
X-dT [x—4) (x+2) 2
| (Sem-2) MAT/G 5 Contd,




(b)

(c)

(@)

(i) Show that ((F¥&dl @),

lim [i-—-g—-] - = 3
%0\ 20 XA+ D0 D
1{x
A )
If fx)=11+e’*
0 , x=0
show that fis not derivable at x=0.
xellx
== x#0
I f(x)=1{1+e* _
0 =0

el @ x = 0 Y fowico! Seie 9 +2d |

State and prove Leibnitz theorem.
1+4=5
ARFbEE SAAMIGR B ) g =)
/3
LT = j tan" xdx, show that
0
n-1
(n-1) (== (B
/3
W 1, = [ tan xdx W, @Y @
0

(n=1)(L, +1,)=(\B)" .

1 (Sem-—2) MAT/G 6

(e)

9)

()

Expand log(l+x) by Maclaurin’s
theorem.

(T {9 Colsiing ARk TR log (1 + x) T
el =11

Write Taylor’s polynomial for a function
f- Find the nth Taylor’s polynomial for

1 SSRanY :
i and express it in sigma notation.

242+1=5

_ 455 :
T f9 AT CACHZA I [ACH] (1| -
O qitd ST nww 929 R F e
2 A FRTe a4k 4 |

Sketch the level surface of

[y, z) = x* + Y=t z2,

f(x, y, 2)=x% + y? + 2% THEHR ﬁ’é’\‘ﬁ
G 41 |

2 2

Y _
1If f(x y) g show that

*f(xy) _2°f(xy)

éx éy dy dx

1 (Sem—2) MAT/G a7 Contd.



x2~y2 5
fiy f(X, y)=m, (O0% (ryedt (A

2f(x y) e2f(xy) .

ox oy oY ox

4. Answer any two of the following questions :

. 10x2=20
o] eq e o Ol firal ¢
(@ (i) Find (3 &7 ) : 5
i mn-wﬁ+4h+5—J§

h—0" h

(2) tm (x}xg —3x-x]

X—rtoo

(i)} If the function
ax +2b L ox=0
)= i 8d b, 0<x<2
3x -5 S

is continuous everywhere, then find the =

values of the constants a and b. 5
[ax+2b 5 X<

f(x)z%x2+3a—b L 0<x<D
\8x—5 Sexs

RG] WA SR 2 @ WF -9 A

e =

1 (Sem—2) MAT/G 8

(b) Obtain the reduction formula for

a2
j sin" xdx. Using it evaluate—
0
/2
@) | sin®xdx
0
.'r;?2
(ii) J sin'? xdx
0

6+2+2=10
x(2
[ sin® xdx < g 78 Sfredr | 2as TR
0
*fq W Tleped ¢
/2

() | sin®xdx
0
2

(@ | sin'®xdx
0

(¢) State and prove Lagrange’s Mean value
theorem. What is its geometrical
interpretation ? Verify mean value
theorem for function

F(x)=x(x~1) (x~2) in [0,4].
1+4+243=10

1 (Sem-2) MAT/G 9 ' Contd.




TGS T AW Bfes Bl e <oy
AR (Sifes wel o o f(x):x(xﬂl) (x-2)

TS [O, %] -Wﬁ@lﬁ‘ﬁ"‘mﬁ BV
ST 5 |

(@ (i

Prove that if a function f is
differentiable at Xp, then f is
continuous at x,. Is converse of
the theorem true ? 3+1=4

wquszxoﬁwvﬂwfm
R0 f D xy S wfiftey o3
@wwﬂaﬁvﬁﬁ@@%ﬁﬁmw

(@) For y =cos(m sin~! x), show that

[0, if n is odd

Ya (0) = i m?(22 - m?) (42 - mz)_,_{(n -2)? mZ}, if'n is cven.

6

Y = cos(m sin™! x) 5 wrel repent

[0, i n sy

Y, (0) =4

1 (Sem-2) MAT/G

[.m2(22 —m?) (42—m2) .,{(n—Q)Q —mQ}. T n ey

10

(e)

(i)

(i)

1 (Sem-2) MAT/G

; IS
Let f(x,y):derlTln(x y)
Find f(e, O0) and sketch the naturaé
domain of f 1+4=

) 55 f(x,y):,fy+1+fn(x2—y)|
fle, 0) T Fefa i AR f O

Frofe witced S 4 |
If u=1log(x®+y®+2°-3xyz),
L, ou ou ou 3
showthata""@'az X+ty+z
-
afi u =log(x® +y° +2° - 3xyz),
ou ou ou_ 3
OIS A 5 "5y "6z xiytz
11 7000



