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MATHEMATICS
Course Name : Calculus
Course Code : MAT-MAJ-2014
Full Marks : 45
Time : 2 Hours
The figures in the margin indicate full marks for the questions.
Answer either in English or in Assamese

1. Answer the [ollowing questions : 1x3=5
TETe [WH| 2MIERE T ad Wl ¢
a) The n" derivative of x"is........... (Fill in the blank)
14 TS SEFFG] T | (AT 31E 276 F=41)

b) CanL'Hopital's rule be applied to evaluate limits which are not
in indeterminate form ?
Sifelrefa Fers A1em 5as s el f@ts L Hopital 3 s 2wz
<Pf‘ ‘?l_ ~ = 9
¢) Howisasurface of revolution generated ?
el 2 (FOALE ST 741 22 7
d) Define asymptotes.
EoRAUINCRICR SRR
¢) Defmne pointofinflexion.
A& el [ < ) |
Answer the following questions (any five) : 2xS=1i0
T 2HPTEA e o1l (R Aol ¢
a) Find the n" derivative of y=xe* using Leibnitz's rule.
STRIFGEA oI FZITS p = xe® A n-o% SRES (#[13 4 |

1o

b) Obtain the reduction formula for f tan” xdx
f tan™ xdx < ZTSTe 14 Cleredr |
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3 Pxamineif f(x)=x*hasa point of inflection at x = 0.
F() = xR x = 0 RS 9T R St iE 5
F9 |
d) Given f(x) =x' = 3x 2+ 1. Use second derivative of f 1o
determine the intervals on which fis cancave ul p and cancave
down. Is there any inflection point on the curve
qu(\)--\ — 32+ 1§ﬁm’ﬁ?§|f<1ﬁﬁ"1—1?rwm—@
TR (FF (Fi B <3!<-“luf E%]I\J-J?Hﬂ_""nﬁ“‘l?mma——]
T [ T4 | aeE@iBe (@I 99 9 7 e @1

¢) Findthearc lenglh of the curve y = x */2 on the interval [0, Sl

[0, 5] STFRTS y = x /2 IECALMHE Bi ) feief =4 |

)  Applying L'Hopilal's rule. wa!umehm(l tanx)sec2x

['Hopilal & fers! eirais) %R = fef 7= “m s e secey

g) Find the asvmptotes parallel to x-axis and y-axis of the curve
xP=a’y’ +b’x>. '
XV =a?y + b7 & x TEF TR p TR ST S Tl (2l
ferefa <=1 |

Answer the following questions (any four) : 5x4=20

OoTe 2EFTRA Oed el (Rt BIfkn!) ¢

a) If(@m)y=x""logx, then prove that (C€(E 2s7iel <l ()
_ M=)
R

b)  Obtain the reduction formula for f sec™xdx

f sec xdx I ZETSI 7@@%{\“?’” |

¢) Stateand prove Leibnitz's rule 1+4=5

SRMGEE FIEsIE! 7 e 2lsiel <5 |
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d) Trace the curve x* + 2 = 3axy

X+ )P = 3axy A@CH] DK 4 |

JFind the volume of the solid generated when the region bounded
by the parabola y = x* and the line y = x r.cxjol\-'ed about
_;'-axxs

Y =X IEIE Ty = x (F4 F 8@ TG KO y -5
BIRISEFICH I TN (214 TeRgrod SIEes foefa 7 |

o
~—

f)  Find the asymptotes of the curve
© el AETAATER SR @ Fefa w4 )
= xty = 2xp7 + P — 4x? + 8xy — 4x +1 =0

[\) (.

Answer the following questions (any one ) : 10x1=10

oo ZPTIEA S Al (Rt «bi) ¢
a) A travel company plans to sponsor a special tour to Africa.
There will be accommaodations for no more than 40 people,
and the tour will be cancelled if no more than 10 people book
reservations. Based on past experience. the manager determines
thatif n people book the tour. the profit (in Rupees) may be
modelled by the function
p(n)=—n*+27.6n*+970.2n—4235. For what size tour
group is profit maximized ?
@bl T FREZ GI[@ NI @B [ra 596 SIcare
F49 “{[aE FE0E | G2 FSOE AT TH4E 80 Gl SEd il
- CA@A Azl 29, T W o TeE SIiKE AR
TSI AR A2 T (OrE Geh! Afeet w41 291
wlio Tfeee fefes 2aa fFdfa S @ 3 » & SFE
% T A TS AT FCE, (90T wre (5 [=2piefe)
O T A 2 S Al
p(n)=—nr*+27.6n*+ 970.2n— 4235
TS IR 240 2 05 956l ReTeoia S e 27wl ¢
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Obtain the reduction formula for f cos™x cos nxdx and hence

evaluate f cos®x cos 4xdx 6+4=10
f cos™ x cos nxdx ZETI 7 Tle1ed| S 22 2]
f cos®x cos 4xdx ¥ TlFed|

(i) Find the whole length of the astroid x5 + y*/3 = ¢/

X3 4y = o*fs B AETAE 5 Biw el el < |

5
(i) Findaformula for the surface area of a sphere of radius .
y PR (AT BRIl 74 Fefa = | 5
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