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1(Sem-2) MAT
2025

MATHEMATICS /;g‘-”

Paper : MATOQOOlO‘l{i
( Calculus) N

Full Marks : 60

Time : 2% hours

~ The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8
OoTd 2R Oed i

(@) Find (3 [a 341) .
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()

(d)

(e)

A function fis defined as

x2—m?

f(x): e 1f.x¢m

0 il =m

Is the function continuous at x=m?

<01 T f oeTe Al 0 KERT 9 =0z

x=m [7o Fewio! SiRkfted g9 @12

a=m?
f(x)= i safix = m

0 , if x=m

What is the nth derivative of e2x?

e™ O O3 SREETE! 52
] x/2 7
Write the value of L_ cos’ xdx.

_{:ﬂ cos’ xdx OF W &34 |

Write in sigma notation the nth
Maclaurin polynomial for a function 70

f TE n-SN G 2o ! ot Hoze
ferar|
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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) Be x o1 e
sfgerel Fefa 911

@ I F(xy)=sin" G—] find fiy.
i f(x, y)=sin" (gj, (STB fiy TN

0z .0z
(h) Write down the value of X=—+y—=—=

ox. Aoy
B z=f[%}.

z= (g] G| xa—z+y§5-amﬂﬁv¢n
x ox ~ 0y
Answer any six questions : 2x6=12

fizc =5 e[ ©eq faal ¢

(a) Show with &-8 definition of limit that
lim (3x+2)=5.
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DT £-6 AR FRTw ysdl @
ify Rolle’s theorem for the function

lim (3x+2)=5 | () Verify Rolle’s

(9 £(x) = x* - 2x-3 on the interval [-1, 3].

(b) Using the Intermediate Value Theorem, 5
- show that the equation [-1, 3] &R f(x)=x* —2x—3 TR

5x°-2x*+3x=4 has at least one - AR T ToAAICH! ARGB T |
solution between 0 and 1.

Prove that (&4 =1 (3)
TR SR T & orgedt 9

2
x* =2x* +3x = 4 TNFIUIGR rws: G 109(1+x)<x_§({%__j’x>
T 0 ©F 15 e ey | ' €
2l tax'x d ow ow
(¢ If @) y=e=* prove that (el < (h)  If w=y®e®*, find —w e and et
@) (1+x*)y,+(2x-1) y, =
3 2x+3z ('_C\ig a0 aw AU =5 éiu—)
(d) 1f y=x""logx, find Ukt M w=yle S Ry oz
g Yy=x"'logx, (ors y, @ =1 Sfenedl |

(e) Evaluate (3 Sfear) : @) If f(xy 2)=x"y+y’z-2xz, find f,

© 5% and f,,.

[ —F— dx

2 (1+.7c"’)7/2 . ;

W f(x,y,2)=xyY+y'z-2xz, (S8 f,,

G £, Fef 411
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() lf(ﬂﬁ)u=xy

T prgve that

(e =11 (@) xg—li+ya—u=3u_
ox ~ 0y

Answer any four questions : 5x4=20

fRizeizar b6 249 ©ex o4 ¢

(a) Find (3R fefa =) -

() lim Jx+3-43
x=0 x
) ik

(b) For what value of k the following
function is continuous ?

k-3 6 979 @ were Wl Feeis! ik 29 2
J7x+2-+J6x+4 i x>-2 q
f(x): s > ?an X#2
k lf x=2
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(c) If @m) y= Sfee prove that
(& == @)

(1 = xz) Ynio — (2n +1) xy,,, —(n2 + m2) U, =00,
(d) Obtain reduction formula for

Itan" xdx i Ta= J';H tan™ xdx, show
that

@) n(l;+1,,)=1
[tan" xdx =5 zrFmR 79 Sfredl|

I

n

= j:“ tan” xdx, (908 (MY @
(i)
(i1) n(fn—l +1,,)=1

(e) (i) 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 (O, 1).
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f(x)=(x-1) sinx FEHES T
Bl ATl IR el

X +tan x =1 ANFIHR TF6s G011 )

(0, 1) SEARTS STz |

() 1f 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] SFEIeTS Fee@ira @i T f @ qfn
STIRlER SR SR 5% @361 WA

O S f'(x)=0Vxe(a,b], o

(T3 @ [a, b] SGAETS [ (x) b &< |

Expand cos x by Maclaurin series.

€os X BH CRETRE (uf Rwi <= |

If @A) u = x? tan™! ——y tan™ -—,xy¢0
y

prove that (29 st ()
5211 El x2 — y2
xdy x4+ y’
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(h) If z=cot‘l{—\/~)_§{%—~} show by Euler’s
Yy

5) (%) ;
- theorem that xgz~+ya—z+—1—szn22 =(0) _
X

I -z=cot‘( x+i’}_J SREAIRE SR

IRITS e T @

0z OZ 1
X—+Y—+—sin2z=0 |
ox oy 4
Answer any two questions : 10x2=20

Ricizan w51 e Oeq <1 ¢

(@ When is a function said to be

continuous at a point? Examine the
continuity of the function

2

—X e as<0

Sx-4 S0z oo
Ll 4x*-3x , l<x<?2

3x+4 =2

at the points x=0,1, 2.

Contd.



<o} T <ol Repe wifdfean et (wfomt Gl
W2 x=0,1,2 R© f(x) To0R SR

o T —
-x? <0
Sx -4 () <
Gl=
f(x) 4x*=38x: , 1<x<2
3x+4 C >0

i (] '
1 S the
(b) Obtain I [ax+b]' Hence, find

HOEE X
nth derivative of y =

G

d" 1
a;(m) el =411 2R e

X

I= I o ST et |

(c) Obtain reduction formula for

I SH x_dx - Hence evaluate _[sin'3 xdx.
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[ sin™ xdx &= 2P 79 Sferedl | 3 o
jsinéxdx R S Cfepet |

(d) (i) Write Taylor’s formula with
remainder.

SRR (09 (2] 40! 721 |

| T
(i) Expand sin xin powers of (?C - —2-)

[xr-g}-a e sin x 9F @] 34 |

3 3

S n
(e) If(ﬂfﬁ)u:tanl[x y],xiy,show

that (medl @)

OLL
(i) x%+y@=sm2u

2 ou 5 :
W P en 2 T g
X
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