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(The figures in the margin indicate full marks for the questions)
Answer either in English or in Assamese

Answer the following questions: 1x7=7

T AR Teq

If lim £(x)=1 and lim g(x)=2, find lim[3f(x) +2g(x)]

M lim f(x)=191g lim g(x)=2, o8 im[3f (x) + 2g(x)] ¥
A e

For what values of x, f(x) is discontinuous, where

f(x) - x:—gifA—
X 7 6 S T f () T A, T f(x) = —eid

x2-5x+4
If y =e® , find y,,.
Ay = (OB y, T A e w1 |

State Leibnitz’s theorem on n'" derivative of product of two functions.
BT T 799 N0 SRFETEH (FAS (F2I0G GAAMCGT o4l |

State Lagrange’s mean value theorem for a function f defined on an
interval [a,b] .
[a,b] ST&IET® FewRG f TG A0 G TN Sy Sfee fora |

Find the domain of f defined as
f(XaYaZ):\/l_xz_yz_Zz
fy,2)=1—x2—y2 —7z2 oWEGR SIwCwg e a4 |
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If f (x,y) =x?y3 + x*y, find f,, and f,,,.
W f (x,y) =x%y® +xy, (0T fox ™ fyy feveer 01 |

Answer any four from the following questions:
OoY AT T @I 5ifIGT Soe fatt

Show that lirr(1) % does not exist.
X—

Y& (T liné%ﬁa@a@u
X—
Find y,, ify = Sin5x
Yy W s IM y = Sin5x
Verify Rolle’s theorem for f(x) = x2in[-1,1] .
[-1,1] @IETS f(x) = x? TR I [ER GoAAM STopio F1 |
_ oz, oz _
If z=(x+y)p(y/x), prove that xo—+ Yoy, = Z

Mz = (x+y)pW/x), ﬁﬂ@i‘mxg—ﬁyg—; =z

Let f (x,y) = x + 3x?y?, x(t) = t? and y(t) = t3, find
f(x(@®),y®).

/A (x,y) =x + 3x%y?, x(t) = t2 s y(t) = t3, o=@

F(x(8), y(£)) Fefe =i |

Answer the following questions- (any three)

O] AR Te st - (Rt fofbt)

If f is continuous everywhere, find k and m where
x2+5 x>2
flx) = mx+1)+k ,—l<x<2
2x3+x+7, x<-1
W f TG TR [e SfifebT (of ot k S m 3 W+ ey w11 T'©

x>+5 x>2
f(x) = m(x+1)+k —l<x<2
2x34+x+7, x<-1
If I,= fOE sin™xdx, then prove that I, = nT_lln_z

T
BRIy In=f02 sin*xdx, (SB AN A, [, = nT_l n—2

2x4=8

5x3=15
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If y = cos(msin~1x), prove that
(1= x*)Ypsz — @n+ Dxypeq + (m? =n?)y, =0
T y = cos(msin™1x), & 341 (,
1- xz)Yn+2 —(@2n+ Dxypsq + (mz - nz)yn =0

If f(x)=((—1)(x—2)(x—3),x €[04], find c in the Lagrange’s
mean value theorem.

T f(x) = (x— 1) (x —2)(x — 3),x € [0,4], (ST AallET TGN SAAT
7/ ¢ I el 3911 |

If z = f(x,y) is a homogenous function of degree n in x and y,
prove that:

2%z 0%z 4 202 _
x%——=+2xy oy TV 52 = n(n—1)z
Iz = f(x,y) G x WY Y In qOF ALY T,
oo 1 T, 2 %+ 2y 2Ly Za—Zz—n(n—l)z
> 0x2 Y 0x0y y ayz
Answer the following questions: (any three) 10x3=30
O] NI Te fualt ¢ (Rt fofbt)
(1)  Using € —§ definition, prove that: 5

€ —§ Tl I P AT P
lim1(7x +5)=-2, lirg(3x) =15
X—>— x—
(ii) If the functions f and g are continuous at ¢ , show that
f+g f—g, fgarecontinuous at c . 5

o f o g =W 05T ¢ oo wffved 20, (rgedt (A f + g, f — g o
fg, c 7o Sffees |

(i) Obtain a reduction formula for f tan™xdx, hence evaluate

[ tan®xdx 5
[ tan™xdx 3373 5T P 4 Gferedt o 37[ 791 I tan®xdx = Fefd
4l |

(i) Ify = e™Mcos™'* Show that 5

Iy = gmcos™tx (TSI (T,

(1= x)Ynsz — Cn+ Dy pyg — (* + m)y, = 0
Also find y,, = 0.9 y,, = 0 e w1 |
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Find the Maclaurin’s polynomials of orders n = 0,1,2,3,4

and then find the nth Maclaurin’s polynomial for the function
In(1+x) . 5
In(1 + x) FHGERI@ N = 0,1,2,3,4 T CRER-T 3220 4 (F257

W TS N O (TN 3227 BT el v |

If a function f is such that f'is continuous in [a, b]and derivative
in (a, b), then prove that there exists a number ¢ witha < ¢ < b
such that: 5
I f BT o ACS [ TR0 [a, b] @S SRkive 9ig (a, b) @

SRFEAR, (OTT & F1 (T ¢ BT 374 AMF (a < ¢ < b) ACe:
f) = f(@) + (b — a)f (@) +5 (b — a)*f"(c).

Let f(x,y) =4y + 1 +1n (x? — y). Find f (e, 0)and sketch the

natural domain of f . 5
Find Zand 22 if z = 5% . 5
x%+y
az Xy
aw —ﬁq‘zrwaf\wz iy

Find the n' Taylor polynomial for % about x = 1 and express it in
sigma notation. 5

%aw, x = 1 R AT (535799 n o 3257 IMRICGT e w1 &g R
IS AT 1|

Ifu= log show by Euler’s theorem that 5
ﬂﬁu—log C—C@’W@‘?{WWW@@W
du
Xaﬁ'ya—:%
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