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,/ Candidates are required to give their answers i
'/ Attempt All questions.

'/ All questions corry equol marlx.
/ Assume suitable data if necessarv.

far as practicable.

1. State Leibnitz's theorem on higher order derivatives. If y = sa 
tan -1 x 

, prove that

(1+x2) yn+z * Qnx+2x-a) yn*l t n(nl-l) yn : 0.

2. State and prove lagrange's mean value theorem.

1

3. Evaluate: *'To(T)=
4. Findtheasymptoteof x3 -2*'y='ryt+ x2 -*y+2-0.
5. Define curvafure and radius of curvature to a curve. Prove that radius of curvature to a

curye {*d? =Ji atthepointwherey:x linecuts it is alJl .

7I

6. Prove *ut li los {sinx) 6x : 116s I*--- Jf ^-o \*---'-l -'- 2--t 2
7. Apply the method of differentiation under the integral sign to prove

dx x1a2 +b2i

(a2 srnz x+b2 cos2 x;2 4a3b3

1t

If i" = i.l-: tannr .k. sirou,that ln + In-z = I 
. anri hence de<iuce tlie value of ls",, J0 Lt tt-L 

It _ I

Obtainthe area of a loop ofttre curve y2 (a: * *') : *l (ut - r').
OR

Find ttre volume of the solid generated by the revolution ol- the carcioid i' - a { t - cos8)
about the initial line.

10, Solve: (1+,,,:1 6x : (tan-l y - x) d-v"

Find the general solution of y : px + x+p2 ll-here the sr.mbols have their usual mciuring.

^ , al:r ,d-r- , j l..rSoir,e: ---:-4 ' -i' -iv=x"e-''.
cixl dx

o , r'l2l' d1 iltogx
Soivc: x-* q L- a

dxl dx x

14. What does the equation of the lines 7x2 -r 4xy | 4y2 : 0 becotne r,vhen the axes are the
bisectors olangle between them.

Derive the equatiorl cf ellipse in stanclard form.

Descri,be and sketch the graph of the conic r =
3+2cosL)

OR
Find the center, foci and eccentricitl'r:f the conic: .r2-u 4xy + 1': - 2x + 2y - 6 : 0.

7l

Ie

8,

9.

11.

12.

13.

10

15.

i6.
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2.

3.

1. State Leibnitz's theorern on higher order derivative. If -Vm + )' m = 2x, then shor',' that

a) (x2 - 1) yz +*y, - m'y:0
b) (*' -1) yn*z l' (2n + 1) tyn*, + (n' - m?) yn = 0.

State Rolle,s \{ean Vaiuc theorem. Interpret it geometrically. is this

for the function f (x; = l, x e | - 1. I l? Justify your answer'
x

Define incleterminate lbrm of function"

r;m (1 I )l-.\'alu3te: 
" -nl- ? - lt- |'"\x.- sln-x.i

4 " What do you mean by the asl'mptote of a curve? Fine the asynptotes of tile curve

G *v)' &- 2y) + 2(x -y)2 -x -9y + 2 : 0

Show that for the ellipse *.4=1, the radius of curvature at any one extremity of
az bz

major axis is equal to the half of the length of latus rectum.

What do you mean by fundamental theorem of integral calculus?

10. Define Bemoulli's differential equation with example. Find the solution of the

dr'11
-,'- t -.t[ur v = -t lan )'sln )'OXXx-

11. Find the general soiution of rhe diffbrential equation: y = Zpx * p' y'

-)
12. Solve the differential equation: 

:# 
-'H + 4v = e2* + sin2x

.)
13. Soh,e the difierential equation tZx + 3)'9? I 2i2x + l)-g -4-"- =8r'--r"-"-- '- ' d/ 'dx

theorem applicabie

Ll+2t21

u+41

l1 +41

5.

6.

tsl

t-51

-
F.\alurte: lo ---11: d*Jo Jx+jl-x

7. Llsing the ructhod of clifferentiation under integral sign, find the value of

t* 9-1-t''I.dxalsodeducetirat [- lit",1, =L [4+1]JoxJol2

8. Define Beta and Catnma funclion. Use it to evaluare. ;] .-.uJ - I a*
JO

I1+41

of the cardioid9. Fild the area of the surface of the solid gelerated b-V the revolution

r -* a (a +' cos 0) about the initial line

[1+4]

tsl

I5l

tSBRARY

Frrll lUarlis

Pa-ss lllarks
;.I tnle

80

i32
3 hrs,



i

I i4 -1 rrnsf.,rm ii.rc equation x' - 2*-" u -v' + x - iy:0 to axes through the point (-1'0)

paialle1 ttr thc lines Ui'"oi"g the angles betu'een original axes' 
- 

t"

r''-''' .. *2 )-

l5 Sir.,srirartlre linex ry: Jo'rbr isalrngenttotlreellillse ;,'i- 
= Aisofindthe

[.1+ 1 ]
poini ofcontact"

16. Iclentify the conic a2 + 4xy + y? - 2x + 2y -6:0- Find its ceutre a.d lengtlt ofaxes' [1+2+2]

OR

What does the conic , = ^**-a^ represent' Sketchits graph and describe it'
I - 2cosU



)

Attempt All questions'
' 
fii l;*r* in the mat gin indic ate Full Marks "

Assiie suitable data if necessary' 4*ec
!-BEAARY

1. If y : 1og ( x 
" ",Fl '2;,th"tt 

show that

i) 1a2+x21 Yz + xYr :0

ii) (a2+x2; Y,,+z*(2n+ 1) xln+r + n2yn:0'

2.AssunringthevalidityofexpansionprovethattheseriesbyusingMaclaurin,sseries:15]

t5l

).

4"

5.

6,

2^x -1-I-.-I- --1-+
;- _.i -' 2 ' tz 720

lim ('ln,.)fz
Evaluate: .'- o[; )" ! .

Define an asymptot"s to u curve' File all the asymptotes of the cubtc

*r- Z1i1*y (i"-y) + y (x-Y) + 1 = 0"

*2 '2
Find the pedal cquation of the curye: 

l, 
* 

'0, 
='

r<t
tJl

tsl

tsI

Lsl
Showthat [' --#lL dx=+J""t"

GT"ot* 4

t1t tog(113-1oj-!.dr, using the rule of differentiation under the sign of
1. Evaluate: Jo -= 

"or*
-. H:?:;:tH;; and Gamma function. Using Beta and Gamma function evaluate:

7l-
Ia 

"osr 
o sin"o do.

JO

g.Findthevolumeofthesolidformedb,vrel.olutionofcardioi,dr:a(1.cos0)aboutthe
initial line.

10. Solve I = 2ytan* * Y2 t*2 *'

11. Soive the differential equation:

12. Solve the differential equation:

13. Solve the differential equation:

,=yp2+2px

tl- ,g + v = xcx sin x.

dx2 - dx

,2 g1 * +r9- + 2y = sx." dx2 dx
OR

I
Is]

[1+4]

tsl

tsI
tsl

tsl

tsl

L in a series with voltage 
r<.r
lJlThe current in a circuit containing resistance R and inductance

source E. Find tfr. "*t""ii" 
tft" Jit""it as the firnction of time'
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tsl
1 4. Derive the standard equation of ellipse'

i5.Findtheanglethroughwhichtheaxesmayb-etumedsothattheequationx+2y+5=0maY
be redur',ed to x: 

" 
ffi;i';t;;t;;;hJvalue of c' r 

t5l

16. slrow.that the conic 3x2 + i'xy + 3y2-26x - 22,s' + 43 :0 is a hyperbola' Also n'o tt'" 
,r*o',

eccentricitY' OR

Describe and sketch the conic

4sec0

2sec0 -1 *r.*

t51
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'/ Candidates are required to give their answers in their own
,/ Attempt 4!! questions.

'/ The figures in the rncrrgin indicate Full Marks.
/ Assurue suitable data if necessary

State Leibnitz's theorem. If y = logix * r"il ; ) then using the theorem

1ar -r x2)y: + xyr = 0 and hence shori that (al * xl)y.,: + (2n + 1)x1,n-, + n2yn = 0.

Assumine the r,alidity of expansion. find the expansion ol log(secx) by using

i1,

2.

show that

ll+41
Maclaurin's ..

tsl

[1+4]

Is]

t5l

tsl

isl

dx.

px+p-p2.
differential equation

theorem.

What do you mean by indeterminate form? State various forms of indeterminacy. Evaluate
I

Jidry)P
\x )

Define asymptotes and its ry*pes. Find the asymptotes of the curve

x3 + 4*y+S# * Zyt * 2x2 + 4xy + 2y' -x - 9y * I = 0.

Find the pedal equation of the curve of r'' : a*cosmO.

-/- lL/

6. showthar |/' , * d* =$loS(J2+r.y,J0 sinx+cosx Z"lz

7. Evaiuate, by using the rule of differentiation under the sign of integration: f
log(l + a cosx)

Aa.

5.

8. Define Beta and Gamma fun*ion and use rhese to evaluate .|, 
O] 

,
(1-xo;/6

1 I. State Clairatut's equation, find the general and singular srrlution o{,y :
12. Find the particular integral and hence solve the

Y" - 2Y' + 5Y = e'" siro. '

I3. Soivethedilferential equatron -t q --+*2), = xlogx,' dx- dx

14. Through what angle should the axes be rotated

3x2 *Zxy+3yz *n[i*=0 into one with the x5,,term missing?
equation.

Deduce the standard equation of the hyperbola. *

Describe and sketch the graph of the equation r = 
=*,

OR

Find the centre, length of axes and
3x2 + 91, - 3y' -40x-20y + 50 = 0"

9. Find the area included betr,veen an arc of cyctoid x = a(0 - srn 0). r- = a(i- cos0) and its base.

OR

Find the volume of the solid formed by revolution of the cardoid r = a(1*cos 0) about the initial
base.

10. Solre the differenriat equarion # " a}7 ). = xr!
tsl

rslL"l

isl

t5l

t5l

[2*31

isl

to reduce

Also obtain

the equation

the transformed

15.

16.

d<*<*

eccentricity of the conic

llltli

Mathematics I

t5l

t5l
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l.

aL.

4.

Candidates are required to give their answers in their own
Attempt All questions.

All questions carry equal rnarks.
Assume suitable data if necessary.

State Leibnitz's theorem. If y = a cos (logx) + b sin (logx) then show that
*y*r+ (2n+1) xyn+r x+ (n2 +1) yr:0.
appfy frAiclaurin's'series to find the expansion of e* secx as far as the term in x3.

I

state L'Hopital's rule. using it evaluate rim^[sinx)P
x+0[ x )

Find the asymptotes of the curve

(* * y)'(x + 2y +2):x+9y -2

Show that for the ellipse *.';= 1, the radius of curvature at the extremity of the major

axis is equal to half ofthe Latus rectum.

cosxdx

(t+sin*\z*sinx)

7. Apply the rule of differentiation under integral sign to evaluate: l;

hence deduce that [: ti" 
d* = Tr0x2

8. Define Beta and Garnma flr:rctions. Evaluate: fi "o
g. Showthat the area of the asfioid *''f':in itff

OR

Find the volume of the solid of revolution of the cardoid r : a(l*cosO) about the initial
line.

10. Solve: **rt: x2logx

11. Solve: y =ypz + 2Px where P =H
12. Solve: ffi + g# * 2y = e2* sinx

13. solve: ,.!! -z+*zl=4dx' Ox x x'
14. Derive the standard equation of an ellipse.

15. Through what angle should the ar(es be rotated to reduce the equation

3x2 + Zxy +3y2 - Ji * =0 in to one with the xy term missing?

16. Find the center, length of the axes and eccentricity of the conic

9x2 +4xy+ 6yz -22x-16Y+9=o 
oR

Describe and sketch the graph of the equation ,: #

5.

IL

2

6. lntegrate: I
U

e-ax sinx dx and
x

dx-*2

{. {.*

lle Irr lt r
80

Subiect: - Engineering Mathematics I {SH 401)



$u,bject: 1Engineering Mathematic,sI $w a0t)

{ Candidates are required to give their ansv*'ers in their olrn u,crds as far: as practicab,ie.
'/ Attempt 4!lquestions.
'/ The /igures in the rnargin indir:ati-r {rett &,,IttJks"

'/ A-tsume suitahle data if necessdry.

1. 1pu=1x2-1)'', then prc,ve that: ( x2 *t )?n.r.i + 2x)tn*] * n( n + I )yn =. {1

2. Assuming the validiti,of e:;1:ansion, expand log(i+.x) by using Maclaurin's tiiecrem.

t_
3. Give an example of incleterrninate from. Evaluate; ,'Sr{oorx.llogx

4. Find the asyrnptote of the clrrve: (*2 * y2)2 -2(x2 + y2i r- x *.1 = 0

5. Find the raclius of curvatui:e fi:r tlic cllt've rrfl : affi r:osmS.
OR

I;ind tii* ir,:*"i.:ri ;:quariioil of the fbllor,r,ing curves y2 = 4a( x + a ).
I

6. [:r'aiuate: Jlfe!^:-*) o"
| {t**-i

7. Evaiuate by using 'the rlrle oi' differentiation under the sign of integration:

)tog1too2*2 1 ,*1;p-.r*""

tr/8

8. Define Gamma func.tion. Use it to prove: I.Or'+xdx:|
0

9. Find the area of a laop of the curse : azyz = u2*2 -*4
oR.

Prove that the volurne and surface area of a sphere of radius 'a' is

respectively.

l o. Solve: 9I * I tog , = .J. ltog y)2
OXXy.'

L Find the general soiiirion of thc diff'erentiat equatir.* .. i i , p',;a -;1,17

12. Solvc: ltfz+3D+l;y : el* sinx

13. Solve: 1x2D2 - ?);1, ,= ,'* -!
A

OR
A certain culture of bacteria grows at rate proportional to its size. If the size doubles in 4
days, find the tirre required far the cuiture ti-, increase to l0 times to its original size.

14. I-hrough what angle must the axes bre rotated to remo'rre the term containing x1, in

1 lx2 + 4xy +14y2 = 5. 
t5 j

15, Piove that: 2x2 +3y2 *4x-i2y+13=0represenrs equation of ellipse. Find its center,
length of axes, eccentrieity, and dL'ect ices of ellipse. 

1 .) t5]

16. Shorv ttrat the li:re ):cCIsc( +.ysino",= p wili be n ta.ngent tt: the hyperhola {-ir: =l if
a- b-

t5l
lsl

tsl

tsl

isi

lnuu an<l 4na2
3

tsl

lsj

isl

l5l

t5:l

lsl

isl

Isl
lJl

t5l

u2 ,o"2 a-b2 sin2 o =,p2 tsl

TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2078 Bhadra

Exarn. ,, ,,' tnT.,': 1,, ,';.,':.'r , €srrla..rI ,''
Level BB Full Marks 80

Progr*mme All except BAF Pass Marks J!

Year I Part Ut Time -l hrs.



./ Candiriates are required to give their atts',r'ers in their owt words as far as praclicable'

{ Attempt A!!'question's.
/ Att question cnrrv pgyglldarks.
{ Assuttre suiteble data if necessary.

l. State Leibnitz'stheorem.lf yt l'' *r*llra =2-r,prot'e that (x2 - i)l'l +'tlt'nt2y=0,

anri hence shorvthat {*2 - I )ynn2 t' ( 2n + } )x1;nr 1 ) ( rL2 - "'2 1',, = 51'

?,
Apply h{aclaurin's series to find the expansicn o' , *tlax

hence fin,:J the expansiop 6f lsg(1-ex).
1

S',ate L-Hospital's ruie, Evalitat': ,l:01ry:1" "

E,aAX|-------'_-
h(**bcosx)'

as [r: as 1]re term in xj :nci1

A

5.

6.

1

Firril ttie asymptotes of the curve af *2 1* - )')2 -'2 ( *2 * y2 ) = a '

Deiine the radius of curvature, obtain the radius of cun'ature for itre curve at the origin

x3+y3:3axy

X x tan.provethat: 1-r . 4*=L1o -21rOsccx+lanx /

Apply the method of differentiation under integral sign to 1-1rove'

${ra:Fr
j" . r_*-.

8. State Beta and Gamma function. LIse them to cvaluate: [ 'n ^l 
t - *2 d"

g. Define the term quadrature. Finri the area bounded by the curve r = a{ I - cos 0 ) '

OR

Finri the volume ofihe soiid formed b5, the revclution of cycloid x = a( I '+ sit 0 ) ,

Y = a( I + u's 0 ) about x-axis'

i0. Solve the differential equaiiotrs ( x + y + I )ttxj- i.r * x )dv'= {i

I 1. Finci the general soiution of the differential equ:tion: e/ - p3 - P = 0 rvhere
dvir=+
dx

Snrcn

TRIBHUVAN IJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2078 Kartik

Exam. Batk ,' : r;

Level BE Full Marks 80

Prcgramme Al1 except ilAF Pass Marks 32

Year / Part 1!l Time 3 hrs.



12. Solve the different equatiou: { D2 + 2D + I }y ='u' + 
''2

lJ.Solve: (*2D2 +;D- !11'=sJ 
OR

A radioactive :-*atcrial has an initial mass lrliiirng' After 2 years' it is lel+' to B0mg' Find

the amount of *;ateriatr at any tirne t'

14. Tlirough rvh;rt angl* the axes be rr'.:l;*ci 1-tl; !'.;move the tenn containing xy in

!ix2 +4x.r,+i412 -5=o-
[5. Define hyp,erbola as a locus of a iroint and rieclfice the equation of hyperboia in standarci

form.

16. Ftnd the cent.,:r, length of axes, and eccentri'-'iry of the {b11owing conic:

3x2 + Bxy - :Y2 - Z{tY * 40x + 50 = A

***
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'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ All.qwestions carry equal marks.
{ Assurne suitable data if necesssry.

1. If y:acos(log x) + b sin(iogx) prove that:

(i) x2y2+xyr+y:0
(ii) xzp*z+(2n+ I )xy61+(n2+ I )yn:0

State and prove Lagrange's moan value theorem.

State L'Hospital's Rule and. hence evaluate ,'$o{ro,*;sin2x

Find the asyrnptote of (x+y)2(x+2y+2): x*9y-2

Find ttre radius of curvature of the cun/e r: a (1 - cosO).

Or,
Find the pedal equation of y2:4a(x+a)

ql)

. I XSTnXCOSXEvaiuate | ^ .7--dx'0 cos'x-l-srn'x

7 . iJsing the ruie o1'diffbrerrtiation uncler the integral sign, eveLluate
lr:g(1+ ,,.2*2't

"j t * u2*2

nl2 xl2
Obtain the reduction formula for [,,.,rn xdx and hence evaluate 

J"oul0 
*d*.io

Obtain the area of a loop of the curve f1a2+x2;=x'(t-*')
Or,

Find the volume of the solid formed by the revolution of the cycloid x:a(O+sin0)

Solve the differential eouation, I : I o t*I'dxxx
l'ind the general solution of y:prnn+r'

Solve 112-ZO+S1y : ezxsinx
a

Solve *, d'Y- -z*{ -4y =x4rlxz dx
Or,

A radio active material has an initial mass 100mg. After two years, it is left to 75mg. Find
the amount of the material at any time t.

14" What does the equation Z{'+lf+Zxy:2 become when the axes are tumed through an
angle 45" with the original axes.

15. Obtain the equation of hyperbola in standard fonn.

16. Find the center for the canic ax2+8xy-3y'-40x-Z}y+50:0.

f;r
aEd

6.

1

a
J.

4

5.

8.

9.

11.

t2.

13.

dxf
I

10"

:l+*

Ex*rn.
Level BE

Programmne All except BAR

Ill
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{ Attempt All questions.
,/ The figares in the rnorgin indicate Full Markg
{ Assume suitable data ifnecessary.

1. If y=sin(msin-rx), show that (1-x')yn*r-(2n+l)xyn*r*(Ir2-n')yn=0, where

suffices of y denote the respective order of derivatives of y- t5]

2. State Lagrange's mean value theorem. Veriff it for the function I = sin :< * 
[';,;]. 

*

[1+3+1]this theorem valid for the fimction y = tanx on [0, r]?

rim 
f *.)X3. Evaluate x-+0 [.;j

4.

5.

6.

7.

Find the asymptotes of the curve (* + y)' (x+Zy +2) =x+9y -Z .

Find the pedal equation of the curve y2 = 4a(x + a) .

Evaluate, if possible f fn xax.

App1ydifferentiationunderintegralsigntoevaluaterryxandthenshowthat

r* sinx - llI 
--dx 

= -.Joxz

12. Solve the differential equation (D'- 2D + 5) y = ez*sinx.

13. Solve the differential equation (*'D' +xD+l)y = sin(logx2)

14. Define ellipse and obtain the equation of ellipse in standard fomu

15. Prove that the locus of a point which moves in such a way that
distances from the point (5,0) and (-5,0) is 2 is a hyperbola.

16. Describe and sketch the graph of the conic . = n#ffi

tsl

tsI

tsl

tsI

[4+1]

rl6

g. Define Beta and Gamla function and use it to show that, ]cos'30 sin2 6e d0 =#. t5l
0

g. Find the volume of the solid formed by the revolutisn of the cardioid r = a(l + cos 0)

about the initial line.

10. Solve the differential equation 9* rror* = 2cosx.' dx.

I1. If p stands O, L then solve the differential equation y - 2px + ayp2 = g.
' dx-

tsl

tsl

tsl

tsI

tsl

tsl
the

Isl

tsl

E-rt-P:

Level

;ii6;;"p,

ii

*rl.*

difference of its

L
,,
I

l lltcli
BE Full Mlrkc 80

Programme Pass Marla 32

Year / Part r/t' Time 3 hrs,
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Examinarisn contror oivision irigqrl**; Lfia;;;iln iil'il*r* i,2075chaitre i";;;=ii;l-.;;; .i:;^ . ,_,.-_ry1J\_r-r1rrr:r iyear/Part I.fiin. 

- ,,jlr,=.j

j r,.^s;,i^+ . sttbicct. E,rgi;"",--E Ni;th.,*rii:r r ,.rr;;i---t- -!---"-'--'':----..--i;
v (- irndidates ar e rccluircrl to qive ti,ei. ,rns*i.s jn tiriir ,,r",, ,.,or.i, ;. ;; ,ii p,:ai-ri.iblc -'/ ..lrlctnnt -lll qLrc.iliortx.
{ 
- Aif tyLte.ttirtns Carr.1: s11yu] itittrk;

r'' .1s'stirrtu ^sttilcitle ,iulti i/ nace.;,r.rtr1,.

1. If y=(J'uu ''.thenproverirat (l-.,.)),,-:_.(Zn+1.7xy,,.,_1rr2+ er).y,,=0

' ,t:il:Ji:,,.'5r;;::.^1, 
c,l c-xpansitin, rinci rlr. c\p,3,.si6,,, or lc,gn.re.)b-y- using

rrm v
.l E'alLrerr; .r lo I 

Il1 l'\x )
4. irinr rhe asy'mptotes of the cul.ve;

, (rt - x)l
t _.--_:.-I

JJ- 'F i'

5. \itor'.' rlrat l'or thc -,,'^.. 't' J'': cr!lpsf 
i 

. 
tr, 

= I, the radius of curr,.:rture at the cxirernity, of major
tr-ris is eclual io hirll-of the larLis reclunt.

ir. 5h()$, that l.e ,,t-i[] . ,.- , - )r/i. =:_7_ _:,,u 2
:*

I [r'aluate by usine thc rr-L]e of dili'err',tiation rrndei the srgn o1 i'tegratio,
il,,gr l-!1coj.r.r 

,| - 
-__r/x.. eOS.r*

8. Prove rhar: i'.i; ',' 
,11,* f" 9-rr= tI:., \ _.. l. .rrT"-, 

_ 
Z",E

q. I'iir'l thc: s.i'iace .r'e :r of- soricr generared b1. revoriirir:n of c-v-crc,id.
x = a(,0+sind),,), = rz(1.+ oos6) about i1s axis.

10. SL,l.,,e titc diifcfenliai cquatiou:
J1,

Lt L"i- ---siu 2.r' = rr c.s, r.r/.r .r
,1,,II If 1ltlc'nrrtes il .thr-nsol,,.e pr _4xyp+gur =0.

rl ,

l l. S.lr,,:: !=i - ?.! o.I, - r rc,,,
c/.r - ,lt

i-1. Srive: .rt " "]" * *'4:1 .1,, - l6q.r

1,1, Derive tiie sta:rtJard ecluetiou cf an cllipse.

lRltsllL.iVAN Lj\rl\,'hitsll-\ i ;.;;:,.
1NS] I II ITI OF' ENG INEI]ITINCi

i Iixarn.

l5 Find the condition trrat the rine .{coscr -}- vsin* : p ro toLrch hlperbora
aiso iinil point cll'coniaLrt.

16. Find tirc ccntre. lenglh ofgir .+4.ri.' .- 61,2 -22x _ )gy, * 9 = S.
errcentricitv

xl I,2.-;-:-;'=l anil{t- b'

(rt conlc
axes aiid

o^t

the graph uf'nolai equation: .,
4

l--icosd
ilcsciir,e rird sketclr



02 'tp.nuuvaN UNIvERSITY i Exam.

ThISTI4TE OF ENGINEERING

Examination Control Division
Level

2075 Ashwin

Pass Marks
Time

ALL (Except B. Arch)

Year I Part

Candidates are required to give their answers in their own words as far as practicable.

.Lttempt All questions-
The figures in the margin indicate Lull Marhs.
Assume suitable data if necessary.

1. State Leibnitz's theorem. If y* *y* =Z* , show that (*'-fb, +xy, -m'y=0and

- hence prove that (x2 -l)y"*, +(zn+tlxyn*, *(n'-*'Fn = 0. 1?+31

2. State Roller's theorem. Does the +Jteorem hold when the function is not continuous at the

end points? Justify ycur answer. Veri$ the theorern for f (x) = xz - 4x+ 3 on [1 ,3]. t5I

1

3. State L-Hospital's theorem and evaluate lt5 o[gl\|.[x ) Itl

Find the asymptotes of curve 4x3 -3ry2 -yr +2x' -xy-y2 -l:0
Find the pedal equation of the curve y2 = 4c(x+c)

s how *"r 
["""""""' A#;k; a* = ;[' 

ros(J7 + i
7. Evaluate, by using differentiaiion under the sign of integration

* los(l+ a'*').h-ffi,-o*
Define Beta-Gamma function and use it to evaluate i"ort 30.sin2 60.de t51

Find the surface area of the solid generated by the revolution of the cardioids

r = a(1+ cos0) about the initial line. I5l

10. Transform the equation 12x2 -l0xy +Zyz +llx-5y+ 2=A by translating the axes into

an equation with linear term missing.

11. Derive the standard equation of hyperbola.

12. Find the centre, Leng& of axes and eccentricity of the conic

9x2 +4xy+6y2 -22x-16Y+9 =0

t5l

tsl

lsl

t5l

6.

4.

5.

8.

9.

OR

'- Describe and sketch the graph of the equatiorr r:

dv sin2v 1 ,
13. Solve -r- 4 ' = X- coS- Ydxx
14. Solve the differential equation of xp2 -2yp+ax = 0

i 5. Solve (r' - 1)y = sinh(x)

16. (x'D2 +xD+l)y,= ti.tog*' )

tsl

tsl

tsl

12sec0

2 + 3sec0

tsl

tsl

I5l

tsl

*{.ik

Brcli
BE Full Marks 80

Programme 5Z

t/t 3 hrs.



2.

" 01 I'l{tBr rr.l\1AN u).JIVURSI I')' i r.rirri.- - 
: -

/ Attempt.,lll queslions.
{ .qU questiotts carry equal ntarks.
/ Assmne suifable data tf neces.rary.

1. State l,eibnitz's theorem on hcighcr order derivative. lf v = srlrn-l ., prove that
(,**'h.r, +(znx +zx a)1,,n*, +n(n+l)y,, =0
State difference betr,veen Rol1's Theorcrn and l,agrange's ]",Iean .,,a-lue theorem. Verify.

Lagrzinge's mean t,alue theorem for (x) = x(x- l)(r-2) ll,hen , . jt jl
Define inderminale fonn of a function. Evaiuate

*'io (yg:--l/'
(x )

nefine asy*plote to acurve. Findrhe as),mptotes of c,-rn..- ;. 
r - lr.n, - *,),-1..+l =0.

Find radii"rs of cui"vature of the curr,e x'*,,," :3axr aI ori!r11

OR

Finci the pedal equation of the polar r-,urr,e r* : a'" cosnre ,

Intesrute . if i - cosx dx 

-
" -'Jo (l+sinx{:isinx)

Appli cliflereruiation rrndcl irrtegral sigrr ro cr alu,:1r i ! -:l-'.r.-
-\

Dcfinc Rcla anci Garritna lunction. L::c thirn ,Lo cr aluirlt Jj'*' .,,':.., - ,, f ,

Shorn,tlrat the :rrea of tlie curvc *'1, n ),'r', = ni, i, ]nrr.
B

OR

Find the volume of ihe solid ibrmed bi,ihe revorution of rhe cardoicl ,=a(1+cos0) about
the rnitial line.

10. Soli e: (, * tt h*

1 1. Soiye: y = px -

4.

5.

5.

9.

dv
IJ = ---:-

LlX

Slrbieg!; Elgineering Mathematics I {SH40t)

Level BF Full Marks 80

All (Except B.Arch.) ' pass lt.{arks . 32

Year/Part :ttt ,Ti*u 3 hrs.



12. Solve: (O2 rlll, lI = e" + rt.
A)

lJ.Solre: Sulrc: rto I-:'..!I-4r -rr-tlx' Jx

OR

A resistance of 100 ohn-rs, an inductance of 0.5 Ficnrl'are ccnxected in series with a
battery of 20 r,olts. Find the crlruent in the circuit as a function oi, tirne.

14. What does the equation of lines 7x2 +4xy+.1v2 =0 become rvhen the axes are thc
bisectors of the angies betu,een themi,

1-5. Derive the equation of hyperbola in standard form.

16. Find the foci and eccentricity of the conic x2 + 4xy + y, - Zx+?7, _6 = 0.

OR

Describe and sketch the graph of the conic ,.= 12

***o*"tnt



022 TRIBHUVAN UNIVERSITY" INSTITUTE OF ENGINEERING

Examination Control Division
2074 Chaitra

'/ Candidates are required to give their answers in their own words as far as practicable.{ Auempt A4 questions.
{ Thefigures in the margin indicate Fu!!!fqt&,.{ Assume suitable data if necessary.

1. State Leibnitz theorem. If log y = tan-rx , then show that

(1+x2)yn*, +(2nx +2x-1)y,*, *(n'+n)yn -0 [l+4J
2. State Rolle's theorem. Is the theorem true when the function is not continuous at the end

11+2+21

n+41

tsl

tsl

lsl

7. Apply the rule of differentiation under integral sign to evaluate ;" 
e-* sinx 

dx and henceJox

deducerh" fffdx=; t5I

points? Justify your answer. Veri$ Rolle's theorem for f(x) = x,5x + 6 on [2,3].

3. State L-Hospital's rule. Evaluate x 5 r1z * *y*[?)

4. Find the asymptotes of the curve (x + y)2 (x + 2y + 2) = x + 9y - 2

5. Find the pedal equation of the ellipse **4 = r.b' a'

6. Evaluate the integral J],}*

8. Define Beta filnction. Apply Beta and Gamma fiurction to evaluate f,'*'JZu*-*'a*
g. Find the area common to the circle r: a and the cordioid r = a(l+cos0)

10. Through what angle should the axes be rotated to reduce the equation

3x2 +2xy+3y2-"Ef=0 into one with the xy term missing? Also obtain the

transformed equation.

11. Derive the equation of an ellipse in standard form.

12. Find the product of semi-axis of the conic x'-4xy +Syz =2

OR

Describe and sketch the graph of conic , =-)2-
3 + 2cos0

13. Solve the differentiate equation of (x2 * y2 )dx + 2xydy = g

14. Solve: y =yp2 +2px where p = *

tsI

tsl

[2+3]

t5l

tsl

tsl

i5l

lsl15. Solve (D'-6D+9)y = x2e2*

o
Exam. l{t'tr1u l;r r

Level BE Full Marks EO

Programme ALL (Except B. Arch) Pass Marks 32
Year / Part t/l Time 3 hrs.



0l i ;.1 :rllit I ,.1. I iri r/l:,RSlT\'

II{S] iTU'f 11 OF ili"- GAIEERING

Exarnination Controtr Division
2073 Shrawan

Prograrnmc ALL (Except 13.Arch), ['ass N1arks , ]2
\ca11!'_rl, i,i Time ihrs.

lixanr,
Level BL, l-ull Marks i B0

Subject: - Engineering Mathematics I (5H101)

l.

Candidates are required to give their answers in their orvn words as far as practicable.
Attempt All questions.
Ail questions carry equal marks.
Assunte suitable data if necessary.

State Leibnitz's theorem. If y = (sin-r x)2, show that

(1-*')yn*, -(2n+l)xy"*r -rr2yn =0

Verify Rolle's Theorem for f(x)=,or]19; xe [a,b].How does Rolle's Theorem'(a + b;x
difier from Lagrange's mean value theorem.

--.-,---.- "- ^-( sin * )iEvatuate x -+ u (x )
Find the asymptotes to the curve yt +Zxy'+ x'y - y + I = 0

Find the radius of curvature at origin for the curve ,' + y' = 3axy.
ft2^ nx)dx = I-tnnlShowthatJxlog(si 2 -2
0-

Apply the rule of differentiation under integral sign to evaluate i 
e-"- sin x 

dx and henceJ.x

2.

J.

4.

5.

6.

7.

deduce that

8. Define Beta function. Apply Beta and Gamma function to evaluate 'i*t JZu* - * ar,
0

9. Find the volume generated by revolution of astroid x"' + y''' = a2/3 about x-axis.

10. What does the equation 3x2 + 3y' *Zxy = 2 becomes when the axes are tumed through an

angle of 45o to the original axes?

I 1. Find center, length of axes, eccentricity and directrices of the conic

3x2 +8xy-3y2 -40x -20y+50=0
OR

Describe and sketch the conic , =2_#"rg 
1

12. Deduce standard equation of ellipse.

13. Solve the differential equation: (1+ y')+(x-.'''-'r, {Y - O' 'dx

14. Solve: xp' - 2yp+&x:0 where p = 
gI
dx

r2

15. Solve: 91 t:{*2v:e2^.sinx
tlox ox

16. Resistance of 100 ohms, an inductance of 0.5 I-lenry are connected in series with batterv

?sinx nl_dx=_
JY)
0 ''



OI TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEEP.NG , t-*n"t

tntrOl DiViSiOn i R.ogru**" , e f te*."pig A."n i . Fass MarLs )2

2073 Chaitra

{ Candidates are required to give their answers in their own words as far as practicable.

/ Attempt All questions.

't A$questions carry equal nmrl,s.
/ Assume suitable data i.f necessary.

i. Siate Leibnilz theorem. If 1' 
:.'2 . then shoit r-hat 

1 ,,,, - 2*yn - 2rty,, , -' 0 .

2. Expancl e*log"(i+x) in ascencling powers of x upto ti-re term containing xa in Maclaurin's

series.

3. State L-hospital's rule. Evaluate,

Irm ,' i tt?fi^

x--+01 - |

\ x' I
4. State the types of asyinptotes to a curve. Find the asymptotes of the curve

i*' - y'X" + 2y + i) + x + Y + 1 = 0.

5. Find the chord ofcurvature through the pcle for the curve r = a (1+cos0).

6. Shou,rtrar i:!E(t-F i')lx - niog2Jo I I x'

7. Apply the method of diflerentiation under integral sign to prove

r,rl d,"; n(a2 +b2)
! -.-io (al sin2 x + b2 cos2 x)2 4arbr

8. Using Beta -Gamma Function, show that 
;

,L/. 3n - I
J'u 

sin' x. cos" x dx = --=-

g. Find the area inclu<led betrveen an arc of cyeloid x = a (S-sin0), y: a (i- cosO) and its

base.

OR

Find fhe volume of the solid io.*"d by *re revolution of the carrioiC r'-= a (i+cos0) about

the initial base.

10. What does the equation x2 +2Jixy -yz =2a2 beccme w'hen the axes are turned through

an angle 30o to the original axes?

1 1 . Derive the equation of an eiiipse in the standard form.

Full N{arks , 80



12. Find the e+centricity of the conic,

x2+4xy+yr-2xt21'-6=0

OR

Describe and sketch the conic

10 cosecO

2 cosec0 + 3

dv x+2v-J
Ii, Solve: '--L: --'dx 2x+ y-3

dv
I4. Solve: ' +vlanx=secx

dx

15. Solve:)'= 2px+p3y2;where p = *
,2

l(>. Solve: *' 9')' -z *{+2v =1Cxz dx x



I-R IBHUVAN UI{IVERSITY

INSTITUTE OF ENGINEERI}IG

Examination Control Division
2072 Kartik

Exam.

!g:-.,1 i BE iS4rultg
Frogramme I Ali (Except B.Arch.) i Prrss Marks

Year/Part :1lI iTinre

Swbject: - Engineering lr4athematics | (Si!40 I )
/ {)andtdates are required to give their answers in their orvn r.r,ords as far as praclicable.

"' Attenpt 4l!quesiions../ 4ll questions carry equal narks.
/ Assume suitoble data if nec.essarlt.

1. ,1, : 1'sln-r x12' then show that:

i) (1-*')yr-xy,-2:0
ii) {l-x')}n,, -(2n+l.1xvn., *n.-'}n =0

2. State Rolle's Theorem anrJ verify the theorem for t ( x.) - I-]i'2,, e [-:,0]
U

, Iir'r 
^ l'tanf i'"3. Evaluare: " -O[ _,J

4. Find the urr*oro)., of the crii u-e: (a + x)' (b' * x 
2 

) = y2., l

5. Find the pedal equation of the curye r' = a2 cos 20

6. f.valuatE f 
/4 (sin 'Y -l-c0sx ) d\rr (9+16sin2x) ,

i. Use Beta Gamma fi:nction to evaiuate f"rt^rEl?O*
Evaluate by using the rule cf riifi'erentiation under the sign oi integraticn.

r e-" sinbx
L ---or,UX

F-ind the area of one loop of the curye r : a sin 30

ctl
Finri the voiume of the solid fonned by the revohition of the cardicid r : a ( 1=cos0) about
the initial line.

Frirrd center and eccentricitl,.of conic x2 +4xy+ y? -2x+2y-6=A
oRt

Describe and sketch tire graph of the equation r = .]O
3-2cos0

8.

9.



i$.Find the corrciitioir that the line lx * my + n = 0 n-ray be a aormai to tile ellipse

-\t v'
-L! 

-- 1

a- h'

1 1 . Show that ihe pair 01-tangents dra.an frcm the center of a h-v"perbola are its asymptotes.

I2. Soi,re the ,liifererrtial equation: '* = 
+ 

+ tan I

" dr'
i3. Soive: )'-llx+ayp'=0 ulrere P= ,

Llx

i4. -qolr,e the dillereniial equaticn: "9* y logy = xy e'
dx

ii. Solvc Lhe difi'erentirl equation: *'-1'1 * *+-- 4y = x'' dr" dx

***



01 TRilIHLTVAN l-lN1vg11Ut'r,
. INSTITUTE OF E,NGINEERING

Examination Control Division
2072 Chaitra

I l-evel i BE IrU nna*q,

Pass Marks
Time

I P1o_-Snann^me r 
ALL (Exce3tB,Arch)

I Y.s{ll.s ,14 I

-

S_ y pi ect : - Enginee-ring Mattremati c-s I {S H 4 0 ! )
,/ Candidates are required to give their answers in their own words as far as practicable.

'/ Anempt All questions.
/ Att questions carry equal marks.

'/ Assume suitable dato if'necessary.

1. State Leibnitz's theorem. lf y ={*' -1)' , then prove that

(*' -1)y"*, + 2xyn*1 - n(n - 1)yn = o

2. Assuming the validity of expansion, expand log(l + sin x) by Maclaurin's therom.

rrm (1 + x),,* _ e3. Evaluate x -+ 0l- -:.-__-

4. Find the asymptotes of the curve: x(x - y)' - 3(*' - )'' ) + 8y = 0

5. Find the radius of curvature at any point (r,0) for the cul\re a2 =t2 cos2{Z;,2

ra xsin x Tl'6. Show that: I --------. df, = _-
Jo l+cos'x 4

7. Apply differentiation Lrnder integral sign to evaluate f ',"*Iff#*

8. Define Gamma fi.rnction. Appty Beta and Gamma function to evaiuate:

J^'u"or'6o.sina ru=#. ,

g ' Find the area inctrosed by y'(a * x) = xr and its asyrnptotes'

10.If the axes be turned through and angle of tan-|2, what does the equation

4xy-3x2 -a' :0become?

1 1. Find the center, length of axes, eccentricity and directrices of the conic.

2x2 +3y' -4x -12y +13 =0 I
OR

Describe and sketch the graph of the conic
10

3 + 2cosO'

12.

13.

Deduce standard equation of hyperbola'

Solve the differentiai equation, xlog*9I + y = 2logx
dx

Solve: (*-a)p' + (x- y)p - y = 0 : w6erep = t14.

15. Solve: (D'-D-2)y =e* +sin2x

16. Find a current i(t) in the RLC circuit assurning zero initial current and charge q. if R = 80

olrms, L:7A Henry, C:0.01 Fardays and E = 100 r'olts.

Exam. i... : . . Regul:rr
8S

3 hrs



/ OI TRIBI"I|,]VAN LINIVERSITY

2071 Shawan

i Exam*
i--- -------"-------"

ExaminatiOn ContrOI Division i Programme : AII(Except B,Arch) i Past Mar*s i 32

Subjeat: - Engineering Mathematics 1 (SH4A|)

Candidates are reriuired to give their ansr,r,'ers in their own r,-,,rirrJs as fur as practicable.
A t t e rnpt 4l! que s t ions.
Ti'te Jigures in the m*rgiru indit:a{e f_Ail Marer.
Assumc suirable tlata if necessary.

1' 6-:- --\ t . "\L lf v = tog(x +*/r' * x2 f . then sho* tirar (rt * *t ly,*z+(2n + l)x)',,.1 * n21 n = fi

2. State and prove Logr"ange's Mean Value theoren'1.

linr

3. Evaluate: x -+ n (sinx)tun*

.+" Find the asymption of the curve u"' * r'll'--a2*2 + 2ax3 - x 
j 

= [J

5. Find the radius of curvature at the origin fcr the crrve *' o y' = 3axy

6. Evattrate i--S=: ,i-
iVx+Va-r

7 " Apply diftcientiation tntder iptegral sign to evaluate f I 
j' "_lb' 

d-.tl x

;
8. Using Gamma funetion show that fsina x cos2 x dx =

0

9. Find the area boruided b1 the curvc sl =-.11 ancl the line r = -ti -l
AR

Finit the volume of tire soiid gencrated by the revolution of the cardioid r.= a (l-ccsO)
abc.rut the initial line.

rl rr
l(). S*ive: Sinx rl + y cos x : x sin x

dx

1 i. Solve: xp2 - 2yp + flx = 0 rvtrere p = 
gl
dx

,2,
12. Solve: 

g+- zY uy = xre-'*
dx' dx

13, Solve: -' #- - :l+y = losx

14. Transtbrm the equation xz -2xy + y2 + x -3y = g to axes thnxrgh the

paraliel to tire lines bisecting the angles between the original axes.

15" Fiird the center, length of axes and the eccentriciti. of'

Zxz +-3y' *4x_12y +13 = 0
i6 Find the length of axes and ecentricitir of the conic

l4r2 - 4xy +1 1y2 - 44x-58y + 71 = 0

OR

Describe ald sketch the conic 1. =, 

-11-

t5l

LsI

tsl

t5l

3n- 4

192

15l

isl

tsl

tsl

t5l

isl

isl

point (-1,0)

isl
the ellipse

r(r
L" I

t5tL" I

1\0w lrnck {2u00 dE L,at0r ttfitcnl

Year I Part llt Time 3 hrs.



01 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

trxamination Control Division
2071 Chaitra

i

,/ Candidates are required to give their answers in their own words as far as practicable.

{ Anempt All questions.
/ All questions carry equal marks.
/ Assume suitqble data if necessary.

1. State Leibnity's theorem on Leigher derivatives:

If y = .in (m sin-r x) then show that

(l -x2) yn+z - (2n+1) xln+r + (m2-n2)y,: 0

2. Assuming the validity of expansion, find the expansion of the functi", d; by Maclaurin's

thcorem.

,. xe" - (1 + x)log(l+ x)
J. bvaluale llm\+o--------

4. Find the asymptotes of the curve y3 +2xy2 + x2y - y + 1 = 0

5. Find the radius of curvature of the curve y=x'(x-3) at the pdints where the langent is

paraliel to x-axis

OR

Find the pedal equation ofthe curve r' = a2 cos20

6. Show that f--L=il
Jo x+Ja'-x' 4

Apply differentiatiotr under integral sign to 
"uuluut" Jn''

Use gamma function to prove that |];_q+,* =fll3
""1r_x )

Find the volume or surface area of solid generated by revolving tlp cycloid x : a(O+sin0),

y : a(1+cosO) about its base.

dx
7.

(a2 sin2 x + b2 cos' x)2

8.

9.

Exam, Reeular
Level BE Full Marks.' 80

Programme All (Except B.Arch) Pass Marks 32

Year / Part t/t Time 3 hrs.



*'- *4 = lthen show that
10. If the line lx+my+n:O is normal to the ellipse ? b,

a' . b' (u'-b')'
=12 m2 n'

1 1. Solve the locus of a point which moves in such a way that the difference of its distance from

two fixed points is constant is Hyperbola'

I2. Solve the differential equation *4 * z9I = 6x

13. Solve (x2D2 + xD+1)y = sin(logx2)

i4. Solve y=yp2+2px where P=t

r5. sorve: * *r9r+2y - g2' ri.*
dx' dx

16. Describe and sketch the graph ofthe equation
10

2-3sin0

OR

Show that the conic section represented by the equation

14x2 -4xy+llyz * 44x-58y+71=0 is an ellipse' Also find

rectuns and foci

its center, eccentricitY, latus

i<**

I

I

l,
t
!
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Examination Control Division
2070 Ashad

Sttbject. - Mathcrnatics I r.\t ttUl t

,/ Candidalcs are recluired to give their ansrvers in tl-reir ou,n tvords as far as practicable.
./ lttentpt All quc.slions.
./ All questions corry equal marks.
,/ A,ssttme suitable data if'nece:;sary.

1. State Leibrritz's Theorem
(1-*') yn+z - (2n1 1) xy,,*1+

State Rolle's Theorem and

on higher derivatives. If )' '- sin (rn sin-lx) then shor.v that
(m2-n2)y,, -'o

verify it for the function I 1 x; : {I -+ 
3-) 

, ,, l-3,0]
e2

2.

t 
\,na

4

5.

6.

t.

8.

9.

Ir /,, 
I

, ,atf X ).:EvalLrate: x-+01
\*)

Irincl tlre asymptotes of the curve (r'* y')' -2(*'+ y2) + x -1= 0

Shorv that the radius of curvature at any point (r,0) of

r"' : a"t cosmQ ia .---11--.
(m + 1)rn'*l

Shorv rhat l' ]'8(l *:) dx = ltoe2Jo l+x' 8 -

Irvaluate by using the rule of differentiation under the sign of
rn e 

-* sinbx| *_ ___dxJux

Use Gamma function to prove f .oro 30. sin2 Ur:'lO';

l-ind the area bound.O tV the curve x2y: a2(a_ Y) and X -axis

OR

the ellipse * -5: 1 about the

the curve

integration

Show that the volume of the solid formed by revolving

line x :2ais 4n2a2b cubic units.

10. Solve the differential equation (1+ y') dy = (tan-r y - x)

1 1. Solve the differential equation y = ypz + 2px where p =

dx

-4v-
dx

Exam. New Back (o066 & Later Batch)
Level BE Irull Marks B()

Programrne
All (L.xcept
B.Arch)

Pass Marks 32

Year / Part U1 Time 3 hrs.

J.



12. Solr,e the differential crlrurtiotr (l)2 - 2D + _5)), = ct'.sin x

13. Solr,e rhe differerrial e,cluari., xr f i -* I *2),= rlogx
dr. dx

OR

Nen-ton's law of cooling states that the temperature of an object changes at the rate
proportional to the difference of lcrnperature betrveen tlie object and its surroundings.
Supposing urater at 100'C cools to 80'C in l0 minutes in a room temperature of 30"C
find the time u,hen thc temperaturc o1'watcr u,ill L-recome 40"C?

14. If the axes be turned through an angle tan0- 2 rvhat does the equation 4xy - 3x2 - a'.,,0
be comes.

15. Find the condition that the straight line x cos u -i- y sin u : p touches the ellipse
,' r'
, ,1, =lr'h

16. Irind thc centre, length of axes and eccentricity of the conic
9x2 +4xy + 6y' _ 22x -16y +9 : 0

OR

.12Describe and sketch the graph of the equation r : 
---"3+2cosO

***

\,{
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Candidates are required to give their answers in their own words as far as practicable.

Attempt A4questions.
ALquestions carr)) equal marl{s.

Assurne suitable data dnecessary.

if Y: Sin(rn sirrlx), then showthat (1-x2)ynnz -(2n+l)xyn*r +(m2 -n')yn =0

Apply Maclaurin's series to find the expansion of $" as far as the term in x3
1+ e*

lim { y\t-#
Evaluate: x + al ?-: I( aJ

Find the asymptotes ofthe curve r(rl y)2 -3(x2 - y2)+8y = 0

1?.?
Find the pedal equation ofthe curv'e x3 + y3 = 43

Apply rhe method of differentiation under integral sign to evaluare i 
tqg0 tl'?;('z) &(

I r+b'x

Show *u, i toe(1+ Il) dx = n!os2uuuYY ur4r 
J 

- 
1;;, 

u^ - ,!ivE-

Use Gamrna funotion to prove rh" i--tl = 
+o 

{l - *u;u

Fin<i the area of two loops of the curve u'y' =u'y' - *o

OR
Find the volume of the solid formed by the revolution of the cycioid
x: a (0+sin0), y: a (1-cos 0) about the tangent atthe vertex.

10. Solve the differential equation (i + y') + (x - et--" ) * = n

11. Solve: y*3px+ayp2 =g
12. Solve: (D2 -- 2D + 5)y : e2*.ri, *
13. A resistance of 100 Ohms, an inductance of 0.5 Henry are corurected in series with a

battery 20 voits. Find the current in the circuit as a function of time.

14. What does the equation 3x2 + 3y' *}xy = 2 becomes when the axes are turned through an

angle 45o to the original axes.

15. Show that the locus of a point whioh moves in such a way that the differences of its
disknce from two fixed points is constent is a hyperbola.

16. Find the center, length of the axes and eccentricity cf the conic

2xz +3y'* 4x*L2y+13 = 0

t.

2.

-).

4.

6.

,7

&.

c).tr

lleqcrihe and skefr:h the oranh n{'fht: nnlrr eorraticn nf'cnnic r -
t0cosecO

Exarn. :!',": '' l(egttlar
Level BE F'ull Marks 80

Programme
Ail ('Ercept
B.Arclrl

Pass Marks

Year i Part llr Time 3 hrs.



80 .,:

32

3 hrs.

./

1.

2.

3.

4.

{4_Ugg|._ EqCj L".qlts N{atirem ati c ? q g 1 g )
Candidates are required to gir.,e.their answers in their own u'ords as far as.practicable.
,,1t t empt 44 que s ti ons.
All questions carry equal ntor'ks.

Assunte suitable data if necessary.

If y: (*'-1)n, prove that (x2-1)yn+2*2Xyn+r-n(n+1)y,:0.

State and prove Lagrange's mean value theorem and verify f(x) : log x, xe [i,e].

-, Linr(t I )B,valuatc I _- . l.
x -+ 0\x' sin' x /

Find the asymptote+s{the curve x(x-1,)2-l(xt-1,';+8y :0. \

/-\l r, \l
Find the tangent at (a, b) to the curve | 1i ,l ) I =)",", ."["j 

[u]

j 8. Usc me fo Tan '(o*) ,I --OX.rro x(l + rr)

l\

-

9. Find rhe area between the curve and its asl.rnptotes l(u-*) - *'.

OB

11

ellipse i*!=t.a' b-

.Find the equation of el.lipse'lviose cefltre is origin and whose axis are the axis of
coordihatesidnd.passes ttuough:the pair of curves (116) and (2,3).

12. Provp that.t!e product of the semi axis of conic 5x2+6xy+5y2+.12x+4y-4:0 is 3.,
i'llf---r/

13. Solve the differential equation xdy-ydx = Jo' + y2 dx.

14. Find the'geneJalsolution of,the difFerential equation *y21p'+2):jpy'**'

'r,,+ Tlj

':.
, A2,,
Solve -_ 

_ y = xr cosx .

dxz

***
-1()-

Level' BE, Full.NIarks

Prugramme Al11c,..p1a. l,ct.1

Year / Part III Time'

,l
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3 hrs.
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att f,u""epJBA1ch) j f3;tvtarrs
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l'l

S w$ g gt ; ; Eng-ine erin g Mathemat 
i 
e,s I (.Sfl4 0-f-

./ Candidates are required to give their answers in their own words as far as practicable.
{ Atternpt Aflquestions.
{ All questions cnrry equal marhs.
/ Assume suitable data if necessary.

r-:--:--
lZXr: log (x*-/(u' + x2; show that (az+x2)ynoz* (2n+i)xyn+r * n2yn = 0

;! State and prove Lagrange's lvlean Value theorem.

3. rf *30 asinx-sin2x isfinite"lindthevalueof aand the limit.
tanr x

1l Findasymptotes of 1x2-y2;2 - 2{x2+f1* x-l : 0

dx

6.

7.

8.

9.

\

I Exam"
t"---------------.
i Level

sr-xlndtlie ra,iius of curvature at any point (x,y) for the curvo x2t3+y2'/3:il/3
'vt'

Prove *" .|; ryax =f {u > o)

Use Beta and Gamrna function to evaluate fuxs

r- e-* sin i
Evaluate I - - -," "*-dx by usitrg the ruie of dift'erentiation under the sign of int*gration,

Jox

Find the volume of the solid t'ormed by the revolutioti of the cardiod r: a (1 1-cos0) abiiut

initial line,

OR

Find the area bounded by the curve *2y : * @'fi and the x-axies

10. Solve the differential equation 
dy - y 

+ tanl-,-7- dx x x

11" Solve the difftrential equation *++ y logy = xyex
LI.5.

$.S*lvethe differential equatio" #. 2 * = e' + e-*

13"So1vey:px- where p: 9v
dx

OR

A resistance of 100 ohms, an inductance of 0.5 henry ars connected in series with a

battery of 20 volts. Find the cun"ent in the circuit as a function of time.

14. Solve that locus of a point which moves in such a way that the differences of it distance

from two fixed point is constant is Hyperbola.

lj. Find the equation of ellipse of the for* { *4 =l where a>b
-,. 

---- -- - f a' b'

lgDescribe and sketch the grapir of the equation r: ffi

2ax- xz

+p2

. l(cgll la r
nrDT,



Subject :- Engineering Mathematics tr

2068 - Shrawan

l. If y= log tr+.,f, *?;, shou that(a2+ xr)y".r+(2n* l)xy,, ,*n'y":0'

I State and prove l-agrangc's nreittl value theorem.

tim ( tan,)'"
.i l.r;.rluate: ^l ---lt-+U\ .r )
: I:ind tl-rcasymptotesof thecurve(x2-y'Xx +2y+ 1) tx +y+ 1:0'

.a' ','t :< Slrorr, that t-oi the e;Ilipsc 7 - T = l, the radius of cnrvature at the extremity of the

r.iajor aris.il ctiLra] 11 half oithe-latus:rectttm

. {' ux.
f . Evaluaie: I .-r- -'i I + 1/ tart -r t, ,{r 7r

7. Usc Genima lurtcrion to provc ttrat J ,, - ,u.,'* - ;;(l--{ t z *rc.sinb-r ,.

8. Usipg merhod oi dillerenriarion undcr intcgral sig,. cvaiuate: l-dx'Ji(
9. Irind tire angle thror-rgh lvliicir the exes ntust be turned so that the equatio! ax2 +

2hxy + by2 : 0 may bccome an crlurition having no term involving xy.

1-1 - Obtain the cquation of an cliipse in tlie standard form.

,12. Irincl the Ccntcr o1' Conic 3x2+Bxy-3y?-40x-20y+50:0
d:,

li. Solvc thc diilcrenLinl ctltiation (x = )- + I ); = l'

14 ' Find thc gcneral Solution of the differcntial equation: Pr-4xyp+By2-0

) ^^15. Filrlthr-qcncral soluti.onofthe riiilcrentiai cquatiolr: {D1-2D - l}i'-t}'cosx.

16: Newlon's l,ari of cooling states that I ThQ tcrllperaiurc of an ohjct-t changcs at arate

prollorlional to rhe clifferenccs i:f iempretrirts hctrveen the object and it's suirountl-

ing". Supposing rvarer at a ternpreture i 00oC. coois to 80oc in 10minutes.. in a room

mrrintainccl ai 30"c. I:ind rvhen tlte tctnpretrtrc oirvalt'r *'iii ircco:nes 40?c.

oit
il t4 \: U\'

Soit'c: 12 : 
-; - -1.r 

- 
r 01' '- i

\--'



1. If ,-t'n' * y "* : 2x Show that:

a) (x2-1.1Y2+xYt -m2Y 
: 0

t.) i;'-i;;;-r;(2n-1j*v"*,+ 1n2-m2) Yn: o'

\2. State the Rolle's theorem and use it to prove l-agrange's mean value theorem'

Linr(l 1\
3. Evaluate: ^i ,-., iX x-)U\x' stn-x/

$.. 
pind the asymptotes of the curve *b' + 2ab2x+ b2x2 + t*2 + 2ax3 + *o - 

"r' 
: 

1
@_

--'t Find the peclal equation of the curve r* : a*cosm0' 
-i fl i ,-,, { ,.) i I ):

g slrow rr,,-t i;,r,",.ffi * = {rne(J2 + r1' t'f',i,' 
r'i, 

. *,t"

7. Apply dift-erentiation under integral sig' to evaluate I 
e-- s]nbxo* '

(ix

-*8 tise Gamma function to evaluate f "u 
jr -74* 

* 
L 

',' 
- 

::,

g49 Find the area of curve \2(za- x) =x3 anrJ its asymptotes'

OR

formed by the revolution of the cardiode r : a(l + cos0) about

01 TRIBHUVAN LTNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Chaitra

,/ candidates are required to give their answers in their own words as far as practicable'

,/ Attempt All questions.
,/ All E,testions carry equal marl<s'

,/ Assuvne suitable data if necessary'

Find the volume of solid
the initial line.

-.\- I
trl ,

r -r'lv

10. Solve the differential equation I -'r'un* - y2 tan*

' 11. Solvethe differential equationxp2 - Zyp+ ax = 0 where p: dy/dx'

,:'J2. Solve (D2 -ZO + 5)Y: l0 sinx
//"\ -

13. Solve the differential equation *' ** +*$ + 2y = s*
./ dx2 dx

.)'i ,,,-

€-14. Derive the equation of an etlipse in standard form'

'^,r. Prove that the normal at a p^oint t o[the rectangular Hyperbola xy: c2 meets the curve

again at a Point t1 such that t'tl : *1'

16. Find the equation of axes and iength of axes of conic 
" 

- 4x1- *Zf * 10x + 4y = 0

*/ oR

12
T)eqcrihe and sketch the loiai :rrtJc r =:---:--:

---F@
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U1 I i-rDnL,

j..i! i il ,, rE Oir :,\-al.: iE]i-ir..i l

i:,-\ a nrin ation C o ntroi l-}ivis i o n

)t\s I a<h=-t

,e-V
rBE I Fuli \'1 rrks ' S0

a;(l (.

i
i
;l

S ubj ecr Er,-:ine er - ^ \ , --L.*^ -: ^- ]1115 rYf c11]si lic. IIL)

,/' Cardicaies are reouirec to gir.,e ;l.ei;
'./,4,tempt Al! questions.

'/ 'Ilte 
figures irL t)rc ntat'gin it',ciicaie I-LLll ,n'1ei'i;s

,/ Assunte suitabie data if necessory.

-l
1:-; : g"'-'-'' , pror. lfiar (1 '*tr] -; ' i-:.r - 2:<

Siate and oroi. Lagrange's mean value theorem'
I

lim (sinx)i
E v"-uai.c 

- 
I

1+0[ x )

Find the as;,r'nptotes o[the curve (x = ])2(x :2y * z)=x = 9y -2'
Fjnd the radius of curvature of the curve r: a(1 - cos0).

s ia theii o,.i'n rvcrds as fz-'as :r'acttcable

- a)lr.- r - r,(r = l)y. = ['
A--ri)\t--;

t?:/ ). )

l-/
-/-\(r.)\-'r/

5.

'.- ta.n-l (ax)
sig,rloevaluate I '.tdx.

o :i(l + 'i')
=-aI

,ai

:t/6
I

)a

ti-r:

-r:
log(J t + t).

(
r -r ).n J71

CCS JU,SlN OU-= _ .-
19? .

rca oithe loopcf ilre curve zY':x'(a-r).

J-T
of aa objecl charlgts l1 a ratc
ti t ohtect ar.d its s;r,ou;lJir)lrs
in a rooin ictltpe I aiul'e ol1.0"C,

o l,'

Or.

C,/?

-.t.4T1/=loqX
d..-

,,t ]'t = r

"t ir 
r

.: J trr- .,,. :-r.-.. .. ..

7-^-.
/ " .-,C tire CC:tl:1,:. .r:1.
\'/

A

(6) Apply the method of differentiation under illegral

.t l)

srllx+cosx

.)
s1n - xdx

.\
't, ' L qC (-r2l..:Ia:i:'C:-C:l .C 1l:o\/:

: !;: d, b1 mcLi;-d:f ir--'g:::iot,,

l],_ :. dy _. -,."_r*( tOlsolt'e thc drffereuiiai equation (1-;i')-;1+ l/ = e'-" ':
\-t / C).

Ne.:;ior's la.r', of cooiiilg sia'res lhai ilL: lellperaiuie
prcpor-,iot-tal ic ilre iiiferellce ol ie':' p:' ;';rrle l31u're31-'

!rppori,:g u'i.ie L a'L I0C'C ccols ic Sil"i- rr l0 llrinutes,

fr nd u,iretr the tcilperliuic of \:'ralel'wil. :icctl'e 40'C?

Soive the dr flfercuii:l :ltiilioir I :

l4 Firici r.he conciiiort rhil il'.c lll,e l:." 'llri'- l- :: 0 nlav- bc th: r!31,t to i.he eliiPse

; l,l/'trai ::l: l:l : -:1.,c:rj iOilll

-.f :fe:,:..-.r:.'...vr;'-''C..... -t -:'' --' . .- i--0

OR

. lo
COIIiC I '3+2cosC

I

identily and skeictr the

n1)

Y



, itr#ii'frT::;?tr:to give their amwers

/- Att questioni carry equal marlcs.{ Assume suitable data if necessary.

1. If y = Sin (m sin 'lx), prove that

?) 1t-*?1vr-xyr+*'y=0
b) (1 - x')yn*z- (2n+1)xyn11 + (m2 - n2) yo = 0

2' obtain the series expansion of e'io * by Machaurin,s theorem as far as the term xa.

3. Evatuare 
rim 

Itanx)ix_+0\ x )'

5.

Find the asymptotes of the c,.rve (x + y)2 (x + 2y) + 2(x +y)z_ x _ 9y+) : g.

Show that the radius of curvature for the curve r-: a, cos me i. a*
(m+1)r**l'

Show that lnl2 x sin x cos x 
^_ 

_ n2
Jo cosax+sinax*^-ie'

Evaluate l.- *d*
Jr (1+ xr),

7. Apply differentiation under integral sign to evaluate f log(1+ a2x2)
ro (t + b2x2)

Prove that Jo**,* = f . oriog Gamma tunction)

Find the area of astro id., x2/3 + ft3 = uzrt.

OR
Find the surface area ofsolid generated by the revolution ofcardioid r = a(1+ cosg),

l0' Through what angle should the axes be rotated so that the equation 9x2 - 2{3xy + 7f = 19may be changed to 3x2 + 5l = 5.

i
1

d

{

t
t
t
t

i,
t:,:

ft'

'o
8.

9.


