Bachelor Level (4 Yrs.)/ Science & Tech. /I Year
(MAT -101) : Calculus - Full Marks: 75

Tribhuvan University
2078 (Partial) / 2079 (Regular)

Time: 3 hrs.

Candidates are requzred to give their answers in their own words

as far as practicable.
- The figures in the margin indicate full marks.

‘Attempt ALL the questions.

1.

' (New Course): |

| Group!"A" . Bx7=35
State the theorem for n™ derivative of the product of two functron. If -

2
y= sin (sing x), prove that ixy+tanx%+ycos x=0. Also find

‘the n® denvattve of y =xtan" x. - | [142+4]

_ OR "
State Cauchy's Mean Value theorem When does it become
Lagrange s Mean Value theorem? Verify Cauchy's mean Value

= theorem if f(x) = cosx, g(x) = sinx on the interval [a, b]. [1+2+4]

A D/ef ine the term 'chord of curvature Show that the chord of

e

3.

curvature through the pole of the curve M=q" cosm@ls 7
 m+

[1+6]

IDefine Eulerian ﬁrst and second integrals. Prove that [1+3+5]

}}B(’”’ n)=2 Io%sinz'"'l xcos ' xdx -
F ‘ —-f_—n-- . ’

@ fj e dr=7

.(‘/)' |



4. State Green's theorem in plane. Evaluate ¢, y*dx + 3xy dy, where C is
the boundary of the semi angular reglon D in the upper half- ))lan
" between the circles x* + y* = 1 and x* + * = 4. 5.5 [2+5]
, OR '
Define curl and divergence of a vector field. If the vector field

F(x, 3, 2) = xzI +xy5 — y* k , then find curl F. Also, show that this
vector field F is not conservative. - [2+3+2]

5. Define a linear differential equation of first order. Explain the
method of solving such an equanon Reduce the equation

dy

- +xsin2y = x’ cos? yto the linear form and then solve it. [1+1+5]

Group "B’ © "10x4=40

'md the angle between the two curves x> +y + 4x—16 and y2 2.
- tey [1+3 ]
g ’ OR P
Show that the sum of the intercepts of the tangent to the curve -
JVx + J- \[a_ upon the coordinate axes is constant. - [4]

. Deﬁne an asymptote to curve. Find all asymptotes to the curve - .

¥ VX -2x2y-3=0.. L N [1+3]
; ' -' . . 5% -azu' P ‘
8.‘If u=<ztao'-}—,,show‘that 6x2_+.6yz+azz =0. \ 3 [41
' - OR -
Find the extreme value of the funcuon J.‘z + y under the condmon
x+4y=2 . _ . [4]

9. Fmd a parametric representatlon of the sphere X2+ y2+ Z=q ‘. 4]

(1/.Eva]uate J L r.ndS _where S is a closed surface enclos_mg a volume V.
. | | B 4]

. , 2 ' . _‘ s ' )
. 11. Find from definition the value of ['x dic. - 4]

(27



ﬁf 12. Evaluate the iterated integrals F r.t’ ydpds, [4]

. Hind the area included between the two parabolas y*=dax and ’=4ay.
OR [4]
'y . Find the volume of the solid generated by revolving the asteroid

}/ -7/ = ayabnut the axis of x.

14. What do you mean by the initial condition? SuIve % =x—ygiven .

thaty=2vwhenx=0. | | L [143]
[ _ :
15. Prove that (e"V)=e™ ——V, [4]
- | f(D) - f(D+a) A
-OR
Solve (D? +4D+3)y = &%, Where D= %
O
(Old Course) =~ =
Attempt ALL the questions.”
Group"A" - | - 5x7=35
1. State the theorem for r_n'ﬁ derivative of the product of two function. If -
: : dl I
~ y=sin (sing x), prove that d::y +tdnx%+ycus x=0. Also, ﬁnd
the n derivative -:}f y= xgﬂ i | [1+2+4]
. DR

rStata Lagrange’s Mean Value theorem. Give its geometrical -
meaning. Verify Lagrange's Mean Value theorem for ) =0-1)
(;r -2)(x-3)onthe i_nterv_al [1,4] : [1+2+4)

()




2. Define the term 'éhord of curvature'. Show that the chord of
| ' 3 . 2r
curvature through the pole of the curve /” = a™ cosm&is

m+1’
[146] -

S. Find the reduction formula for J.COS'l x dx and hence evaluate
. P A ) t ' . .
' E cos*xdx. L L [5+2]

OR

Define Eulerian first and second ihtegra]s. Prove that

(i) B(m n=2 J'o%sinzi""l fcos*" 0d4

(ﬁ)-f§=g.- L - pew

4. Define polar ‘subtaxigent and polar subnonnal and deduce expre;sion _

at any point P (r, 8) of the curve r = f e. - © . [2+45]

5. Define a linear equation of first order. Explain the method of solving

such an equaiion. Reduce the eQuation %;l= y? to‘ the linear
. form and then solve it. - o o [141+5]
.. .~ Group"B" . 10x4=40
-6. | Find the pedal cquation‘of the curve _)/2 = 4a (x + a). o '[4‘]

P.T.O.

N



x—0 X

1 :
7. Evaluate lim ( tanx)x - — [4]

OR
If the limit of 22 X +3asmx as x ten&s to zéfo, be zero, find value
o !
ofa. . L _' - [4]
8. Verify Euler's theorem for the ﬁ.mctlon u=x" tan™ y o - [4]
. . x .
9. Evaluate: |2 dx. o . 4
‘9 valuate J;-l-}-‘\/;—a.l; e T ' [4]
Prove that | ' ‘ T | [4] ;

" when f(x)isanodd functién |

| r f (x)dx 2 J“’ f(x )dx 'when'f (x)isaneven f;mctio'n .

- ) ‘ N ' - 2 ‘ ; -
10. Find, from the definition, szdx. | R 7
11. Trace the curvex)'2_4-=4a (2a - x). - N
Find all asymptotes to the curve YPoxta2x-2y-3=0 . . . [4]
: o2 e2 ' SRR SR | e
_1'2. Evaluate [ ["x’ydyax. . L )



' . d
that —— e whena;t 0, whereD=—, = 4
713 Prove tha f(D) f(a) | )= 4
OR .

Wnte a homogeneous lmear differential equation of the’ second

order in standard form. How does the equation

y=0 reduce to the homogeneous

(é +bx)’ fixi’

linear formf.';' | - [143]
‘14. Find the general and singular _solut‘io'n ofy=px+ap(l - p)', |
‘ « @ P . "- ) < - < .
where p = —. o , - [4] -
P=% el 141
T | e e
15. Solve (D" +9)y =cosx, Where D = = [4]

0O .

s)



