Tribhuvan University

2082 (Regular)
Bachelor Level (4 Yrs.)/ Science & Tech. /1 Year
Calculus Full Marks: 75
(MAT - 101) Time: 3 hrs.

Candidates are required to give their answers in their own words
as far as practicable.
The figures in the margin indicate full marks.

Attempt ALL the questions.
Group "A" 5x7=35

1 State Lagrange's theorem for two variables » and v where u and v are
functions of x. if y = tan™ x, then prove that
a) (1+)n =1, .
b) (1 +%) yer1+ 205+ 11 (12-1)yn = 0. [1+2+4]
OR
State Lagrange's Mean Value Theorem. Verify the Lagrange's Mean
Value Theorem of the function /(x) = x (x - 1) for [0, 0.5] [1+6]

2. State the fundamental theorem of Calculus with an example.

Evaluate -l—dx as a limit of sum. [3+4]
B
OR
Pefine Beta and Gamma function. prove that
a) I(n+ 1) al'(n) _

b) ,[,(l—xz)’dt’;ﬂ(-z-, 5} | [2+1+4]

3 ‘How do you define the maximum and minimum values of the ’
functions of two variables? Find the extreme values of x)f when
x+y=1._ ' [2+5)

4 What do you mean by the curvature and radius of curvature of a
curve? Show that the circle is a curve of uniform curvature and its
radius of curvature at every points is constant. [241+4)



/Deﬁm: a linear differential equation of first order. Explain the

[ method of solving such equation. Reduce the eguation
% +2xy = x” y* to linear form and hence solve it. [142+4]
Group "B" ' 10x4=40

ys‘v’hnt is the pedal equation of a curve? Deduce its equation from
Cartesian equation. % [1+3]

'TV.{Writﬂ down any seven indeterminate forms. Prove that
~ Lim tanx-sinx 1

—_— & 2'122
R bl
FVAE_E; ibe curve _}; = (.1" - 2&}3. {4]
OR.
Find all asymptetes of the cubic x° - 2 +x(2x - 3) + {x =)) + 1=0.
~ o 4]
g, If zzﬂﬂz}‘ and x =1 - v, y=e¢", then find i-ﬁ- (4]

4

11.F e total work done in a moving a particle in a force field given
by F =2xyi —3xf+53£ along the curve x =1, y=F +1,z=2¢
fromt=0tof=1. [4]

M Stoke's theorem to evaluate Lﬁdr, where
F(x y.2) =(x+ y*) +(y+27)] +(z +2° )k, where C is the
triznzle with yertices (1,0,0), (0,1,0) and (0, 0, 1) [4]
OR

Su'h},‘(ln!m's theorem and use it to deduce LF dr =0 (4]



13. Find the particular integral (P.1.) of the differential equation
4 i ﬁ + P,y =e™. Also, find the P.I. of the equation

(D - 2)’y = 6¢™. ' [2+2]
OR

Solve(D2+3D+2)y e ,glventhaty %:0 whenx=0. [4]"

_y./éiluate ]jrxzydydx

15. Determme rder and degree of the differential equation with

[4]

(1) (1{) +3(%) +y=0 (11) 92 + COS (dx) =) [2+2]

[]



