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1 (Sem-2) MAT
2025

MAT_HEMATICS
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 questions : 1x8=8

woTd SMEIRE Tl [l 3

(@) Find (9 R ) -

: ( 1 4 )
lim =
2\ x-1 x" -4
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(b) A function fis defined as

x2 _m2

, if x#m

7()-

X—m
0 , if x=m

Is the function continuous at x=m?

<Ol T o WAl 4l ReRE T4 2@
x=m R Temo Rkt o1 @2

58 =i

(60 = e
0

if x#m

, if x=m

() What is the nth derivative of e®x?

e Y n-O% SRS [F 2
(d) Write the value of J-:/g cos” xdx .

j:/z cos’ xdx F Wi 4|

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

f FE n-ow @R ool B bae
fovn
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() Find the slope of the surface

z = x*y +5y° in the x-direction at the
point (1,-2).

z=x"y+5y° 3 (1,-2) B© x o= [*1e
eRerot el |

(@ 1 f(xy)=sin" (ﬂ find fy.

i f (% y)=Sin'1[3;~], (TS f, ST

: 0z 0z
(h) Write down the value of x—+Yy—,

ox oy
L=y
if Z—f(x].
y 92 | 4% 3 3w Frdi
Ff(?} R o ey

2. Answer any six questions : 2x6=12

freel 25! eee Ted il ¢
(@) Show with £-6 definition of limit that

lim (3x+2)=5.

x—1
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SRR &-6 FE RS (Rl (@
il_rn (3x+2)=5 |

(b) ~ Using the Intermediate Value Theorem,

show that the equation

e =0 e =l hasl at least one
solution between 0 and 1.

T SRR TR o (redt @

5x°-2x" +3x =4 IANNEIGR S@o2 @5
T 0 T 1-9 Wiors Wiz |

(¢ If (IM@) y=€m-lx, prove that (24 <4
@) (1+x*)y,+(2x-1)y, =o0.
(@ If y=x"'logx, find y,
3 y=x""logx, (ot y, Fiefe == |

(e) Evaluate (W Sfiear) -
o0 x2
Js e

(1+x
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() Verify Rolle’s theorem for the function

f(x) =x*-2x -3 on the interval [-1, 3].

[—I,S]W f(x)=x2—2x—3 W
QAR ToR TAAMIC! FATB F |

(g) Prove that (&4 3 ()

x?.

=10
2(1+ x)

log(l-i—x) <X-—

ow ow ow
x+3z T e d ~ 0
(h) If w=y’e™, find Bn %, and &

ow ow ow
o w=y362x+32: oS o 5 Ol oz

Sfered |

if f(xy, 2)=xy+y’z-2xz, find fqy
and fox-

T f(xy, 2)=X'Y+y'z-2xz, (9E fiy
I [ T A
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G) If(ﬂﬁ)u—“

, prove that
y p

(e =1 (@) x—u+ya—z—3u

3. Answer any four questions :

Ricwiza 5if96) 2%is Teq 91 ¢

(@) Find (I FdT w=1) -

() lim YX+3-+3

x—0 X

(i) T 2]

(b) For what value of k the following

function is continuous ?

T R R I oot wrerecn) it 247
—-——._._______W V6x +4 if & x> 2 dx=2
f(x) %0 1 x_——7—an X
k if =2
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5x4=20

Hese §

BO2FN 0037

If @MW) y=em™
(& =91 @)

34 prove that

(1=5*) Yoo = (20 +1) x5, ~ (n2 + m?) y, =O0.

(d) Obtain reduction formula for

J.tan” xadx 2 If L= J':M tan™ xdx, show

that

(H) : n(In—! +In+l)=1
ftan"xdx_q‘@ﬂmaﬁa@%@ﬂlﬂﬁ
I, = [ tan" xdx, cot A @
) Ll = ——

{ll) (I a5 Im»l)

(e} () Apply Rolle’s theorem on the

function f(x) =(x-1)sinx to
show that the equation

x+tanx =1 has at least one root
in the interval (0, 1).

7 Contd.



(i)

(f/ Expand cos x by Maclaurin series.

cos x BN (TR (2 i 74|

(g) @M u=x*tan 1g_y by e S
y

f(x)=(x-1) sinx TS T
Toistivg 2cdlsl FR (redl (@

x +tan x = 1 ATBIEIBF STFS2 b} &1
(0, 1) SRS SICE |

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] SIERETS &R GO ToW £« IW
FNGT TG CHAAMIGI 5 (26! WA
o I f'(x) =0Vxe(a, b, otT
(431 @ [a, b] SIS f(x) G5! &=<F |

prove that (&9 @)

BO2FN 0037

6‘2u x2 _yz
9x 0y e + y2

)Rz cons (Tx_gf}’ show by Euler’s
. Nx+4y

0z Z e
= e A I 202 =0)
theorem that X o Y T L

1w z= cot"[J— J‘J SRA AT

RIFe o499 9 &

x—a-§+y§—+ism22 0|

ox oy

4. Answer any two questions : 10x2=20
Rzl ol 2% O8I 4l &

() When is a function said to be
continuous at a point ? Examine the
continuity of the function

e <0

5x—4 B () o <l
f9)= 4x?-3x , l<x<2

3x+4 , x22

at the points x= (O0)ils20
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<51 T bl Rps wikifver 3F cofeat ol | [ sin™ xdbx = ZPTI 774 TS | 281 TS

! x=0,1,2 RS /() T il | [sin® xdx o= el

w o | ; 1 (d) () Write Taylor’s formula with
5 6 | remainder.
—Xx X : | 2w a0 o |
Flx) = Sx—4 e Ol<ixcic ] | PIRICIRSREES ﬁ{?ﬁ
_ 4E-8% S 1<x<2

) T
3x+4 x>9 (i) Expand sin xin powers of (x 2) :

' [x—%]-%‘fn@ﬁ sin x O [EF F41
gk 1 :
btain — | — , ;_
(b) Obtain o (ax+b] Hence, find the | iy
I : -1 X +y x;&y, ShOW
. If {]ﬁ) u =tan ( %, ]:
n't derivative of y = = = > (€) ( X
X +a :
that (43 ()
d" 1
S | ou
dx" (ax+bj o 11 21 e x My &= sin2u
ox ~ 0y
o W il Pu . 0u _ 1-4sin®u) sin2u
Y= i o s S | 22 4 oxy oy o ( )
(¢) Obtain reduction formula for
J'sin"xdx', Hence evaluate [sin® xdx |
ety e
3 10000
BO2FN 0037 10 |

\ 1
BO2FN 0037 1



