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| 1(Sem-—2) MAT '
2025
MATHEMATICS

) Paper : MAT0200104
( Calculus)
- Full Marks 60
Tlme 1 2% hours |

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

Answer either m Englzsh or in Assamese

1. Answer the followmg questlons -1;#8=8
W emzaﬁa @m fﬁm

(a) Find (‘Sﬂﬂ ﬁ‘ﬁ W)

hm - .
S xa2\ x <~ 1 x -4 )
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(b) A function fis defined as

x?-m? I '
f(x) , ifxzm
0-» , ifx=m

Is the function continuous at'x*' m?

mwaﬁm«mwmwml :

x= mﬁﬁ@ﬁﬂﬁtwﬁf?ﬁamm i
. xﬁ -m?
o f(x) ’

- O 1fx m

1fx¢m

| (© What is the nth denvatlve of ew‘ ?
e U7 n-o W@TCBT 533

(d) Write the value of jo_ cos” xdx .
Y S : ' |
Io cos’ xdx O] I |

(e) Write in sigma notation the nth
Maclaurin polynomial for a function f.

f T n-oN mﬁawﬁcﬁﬁwﬁw
o
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(9 Find the slope ‘of the surface

z=x y+5y in the x—dlrectlon at: the_
- ipoint (1 —2)

z=x’y+5¢° vﬁﬁ(l -2)ﬁﬁvsxwﬁ*1—

dﬁ%l‘ ﬁﬁ awn

- Wnte ‘down the value of x——z- +y—

-2,

. zlﬁ f(x,y) sin” (y) C_Cﬁfxy“b‘ﬁl@ﬁﬂ‘ ~

az
ox ayj_"..~

z=f(—!i) m 22_+y—-3$m%vm

- Answer any 'six;'qliestions': 2_x6f—-12
- (a) Show Wlth &-& defimtlon of hm1t that

x=1

lim (3x+2)=S.
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IR &- -8 KSR R oSl T
lzm(3x+2) 59

(b) Using the Intermedlate Value Theorem
show that the equatlon

- 5x*-2x*+3x=4 has at least one

solution between 0 and 1.

'wwﬁﬂww‘c?fmﬂwm
- 5x%-2x% +3x = 43%@3@@— Y
WWOWI-?WWQ!

) I @ y=e"", prove that (a5 =

@ (1+5?) 3, + (2x-1) 3, =0.

(d)' If y = X" logx, find yn.
'ﬂﬁ y=x"'logx, C@‘C@ynﬁ‘ﬁWI

(e) Evaluate (SIFI Bfevean)

2
[ X .
," 77z dx

0 (l+x6') ’

BO2FN 0037 4

() Verify Rolle’s theorem for the function
© f(x)=x*-2x~3 on the interval [-1, 3].
[-1, 3] WIS f(x)=x"-2x-3 ‘fﬁﬁﬁﬁ :
AR TR A ATS 4
(g)' ‘Prove that (314 3=t ()

2
- x
_____,.x>0
log(1+x)_<x 21+ 7%)

a'w ow Cw
(h) If w= y3 2x+32 ﬁnd ™ ay and 57

ow ow _aw4
W w= y3 O Sy oy

.‘ Tieved |

(i) 1 f(xy, 2) = Xy +y'z-2xz, ,ﬁnd fa

and fz. | |

| I f(x: Y, z)=x2y+ygz-2m: CW('—@fxy
F [, Wl 3901
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0. u=g

3. Ahéwér aiiy fbur questions :  5x4=0Q
| ﬁmzar wﬁl?r 2 BT 1 2 |
{a) Fmd (sna ﬁtﬁ W)
o J’_ 5
(l) x—»O
e ox+1
. (u) . 3lclI>’}osx3_2
o (b)" ’For" ﬁvhat. value of k thé following ‘
. function is continuous ? .
kaﬁswmwﬁmwmwﬁ%?a?
f(;'c) «/7x+i :2/6x+4 i xz_g and x %2

‘ "2. 2 - o
. , prove that
+y’ o

(ﬁﬂl“iw (.?T) x—x—+y-g—;t—3u
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9 @) = enss,

BO2FN 0037

| prove that

(W @) PR

v (1"—x2) Ypia —(27'1+1)x.y”+~1 —'(n2 -F.mz)y =0, .
(d) Obtam reductlon formula for o |
f tan" xdx I I = I tan" xdx show
- that R : '

0 hrhasr
) n(I +Im,) 1
‘ftan xdx-ammqasﬁmmﬁ

I,,:j 3 tan xd_x, (T8 (TS @

(z} I, +I

(ll) . (In—l +I +I) 1
: Apply Rolle’s theofem on the S

function f(x)=(x- l)smx to

show that the equation
X +tanx =1 has at least one root
_in the interval (0, 1).

@ 0

7 . Contd.




@

f(x)= (x'—l 1) sinx TEWCOI® TR

. S A IR e @

x+tanx =1 W‘i@ﬁ S[@es Bl &1
(0, 1) SIRF[ETO AR -
If a function f defined on [a, b)

satisfies the conditions of
Lagrange’s Mean Value Theorem

and f'(x)=0Vxe[a,b], then
show that f{x) is constant on [a, b].

[a, b] SAETS FKERE B T fq T |

STialier AR THAAEI 56 (FRBI MR

IS RAST f’(x)=0‘v’x"e [a, b], (TS -

orsdl (@ [a, b] TS f (x) <Ol &= |

() Expand cosx by Maclaurin series.

© cos x O (AR Ef RA8R ﬁﬁT.l

(@) If (1) u = X tan' L - y? tan” g,xyaeo,

prove that (29 W C?I)

BO2FN 0037

a2u ~ x2 _y2

oxdy x> +y>

(h} If z= cot"(\/_ \/_], show by Eulers

theorem that xa—z+ya_z+ismzz=o, .

ox “ oy

af x+y
zlﬁ?z ‘cot (\/—+\/_] W@ﬂm

W&W‘TW@
8z 6z 1
X—+y— 2z=0
6x yay+4sm z=0|
4. Answer any two questioné : 10x2=20
Ricerea qot e Oe =1 ¢
(@) When is .a function said to be

- continuous at a point ? Examine the
continuity of the function

-x* ., x<0
5x-4 , O<x<l
f(x)= 4x*-3x , 1<x<2 -
- (3x+d o x22

at the pomts x=0, 1 2.
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e x= 012ﬁﬂrf(x)mmwﬁﬁﬁrf -

ﬁﬁmw——,

[ , x<0
© |s5x-4 ., O<x<l
X)= . .
f 4x*-3x , l<x<?2
3x+4 , x22

ax+b

“ :{(b), Obtam d ( 1. ) Hence,'fmd the =

dx™

n derivative of Y=———7.

x.+a

A () s

. .:‘ .b" x ' » . . . ) ‘b. .
Y=g ] 0O SRIAG Ofenel |
T x*+ad A -

"(c) bbtain . reductmn

Ism xdx Hence evaluate Iszn xd.x

' BO2FNOO37 10

férmu1a~ 'fg)'rf-‘

@0

(i) Expand sin x in powers of (x - 1) .

: | (e).' If (ﬂﬁ) e tan (xx+y

o +
’ x> . 0x0Y y' oy®

BO2FN 0037

J'sm xdx WW@W@HWW
.fsm xdx WW@%{@Q| '

Write Taylors formula w1th |
remamder

2
I =

3. .3Y
, X#Y, show

v )
at(mﬂ\‘iiﬁ(ﬂ) o

o*u ., d’u

(1 4sm u) sin2u
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