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TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80

- Examination Control Division Programme | All (Except BAR) Pass Marks | 32

Subject: - Engineering Mathematics I (SH 401)

Candidates are required to give their answers in their own words as far as practicable,
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

S e

If y=sin(msin™'x), show that (I- x2)Y,., —(2n+1)xy,, +(m’ —-n®)y, =0, where

—

2076 -Ashwin———————{-Year/Part —{4+1 Fime - -~ |-3 hrs:{-

suffices of y denote the respective order of derivatives of y. [5]

2. State Lagrange’s mean value theorem. Verify it for the function y =sin x on [- 12‘.,,725] Is
this theorem valid for the function y = tanx on [0, ©]? [1+3+1]

lim K v
3. Evaluate x—0 (ﬂ)
= 8]
4. Find the asymptotes of the curve (x+ Y (x+2y+2)=x+9y-2. [5]
5: Fmd the pedal equation of the cutve y* =4a(x+a) . [5]
6. Evaluate, if possible j:ln xdx. [5]
s ok : : e ™ sinx
7. Apply differentiation under integral sign to evaluate f———dx and then show that
X
r S x=l, : [4+1]
S 2 e :

8. Define Beta and Gamma functlon and use it to show that, j cos* 39 sin? 60 d6 = —-1;2- {51

9. Find the. volume of the solid formed by the revolution of the cardioid r = a(l + cos 6)
about the initial line. 5]
* 10. Solve the differential equati('m -:—i-l.- ycotx = 2cosX. -5}
11.Ifp stands for 2 then solve the differential equation y — 2px + ayp”=0. [5]
12; Solve the d1fferent1al equation (D -2D+8§)y= e¥sinx. [5]
13. Solve the differential equation (x’D2 +xD+1)y= sm(logxz) [51
14. Define ellipse and obtain the equation of ellipse in standard form. [s]

.15. Prove that the Jocus of a point which moves in such a way that the difference of its
distances from the point (5, 0) and (-5 0) is 2 is a hyperbola. [s]
" 16. Describe and sketch the graph of the conic r = ———19—— [51

: - g 3+2sin0

ok
16
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7 Candidates ave required to give their answers in their own words as far as practicable.
v Aitempt All questions. i e G e e
v All questions carry equal marks.
v Assume suitable data if necessary.
1. If y=e*""*, then prove that (1-x°),.; - (2n+1)xy,, - (n* +a*)y, =0
2. Assuming the validity of expansion, find the expansion of log(l+e”)by using

Machlaurin’s Theorem.
lim 7 X
3. Evaluate: x—0 [il—“f)
X
4. Find the asymptotes of the curve:

2

2_(a—x) 2

= = 7
a+x

2 2
5. Show that for the ellipse x—2+%7 =1, the radius of curvature at the extremity of major
Sy

axis is equal to half of the latus rectum.
i 6./ Show that '[:cot"(l —x+x7)dx= %—logZ.
“ 7. Evaluate by using the rule of differentiation under the sign of integration

jlog(l *acos x)
Cosx

8. Prove that: rJ_e J’(,iyxj::——-a!y..2~/__

0. Find the surface area of solid generated by revolution of cycloid.
x=a(@+sin@),y = a(l+cosf) about its axis.

10. Solve the differential equation:
dy, L 3
—+4-—sin2y =x" coOs
s e ). S
. ay % I oI
11. If p denotes o , then solve p° —4xyp+8y° =0.

4 o
12. Solve: %‘z}:’ Zx—y+y wiet
x

24’y dy e
183 Salverx——=—x=—14 =logx
olve: 2 s Res Ty s

14. Derive the standard equation of an elhpse :
2y
15. Find the condition that the line xcosc: + ysinot = p to touch hyperbola —;—b—z =1 and
a
also find point of contact.
16.Find  the centre, léngth, of axes and  eccentricity —of  conic

9x? + 4xy+6y° ~22x-16y+9=0..

OR
Describe and sketch the graph of polar equation: 7 = o
1+3cosd

5
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1§
12.

13

14.

15.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. State Leibnitz theorem. If log y =tan™' x , then show that .
(1+x2)y,., +(2nx+2x-1)y,,, +(n* +n)y, =0 [1+4]
State Rolle's theorem. Is the theorem true when the function is not continuous at the end
points? Justify your answer. Verify Rolle's theorem for f(x)=x*5x+6 on [2,3]. [1+2+2]
lim ( T ) :
State L-Hospital's rule. Evaluate x —» 1(2 X) . [1+4]
Find the asymptotes of the curve (x + y)2 (x+2y+2)=x+9y-2 [51
~ Find the pedal equation of the ellipse —6_ + ZE’ =1. - e . [5]
i -] o .
Evaluate the integral I —dx [5]
-1x
. . fe ; : e ™ sinx .
Apply the rule of differentiation under integral sign to evaluate J: ——————dx and hence
X
sinx s
deduce that dx =-- 5
= | , [5]
Define Beta function. Apply Beta and Gamma function to evaluate faXSVZax -x%dx [5]
Find the area common to the circle r = a and the cordioid r = d(1+cose) [5]

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

3x? +2xy+3y’ —2x =0 into one with the Xy term missing? Also obtain the

transformed equation. [2+3]

Derive the equation of an ellipse in standard form : [5]

Find the product of semi-axis of the conic x? -dxy+5y* =2 [5]
OR

2 : 12

Describe and sketch the graph of conic r = —————
3+2cosH

Solve the differentiate equation of (x* —y”)dx +2xydy=0 [51-

2 dy
Solve: y=yp” +2px where p= e (5]
= _

Solve (D? -6D +9)y = x’e* : [5]




70 TRIBHUVAN UNIVERSITY Exam. ; ck o
INSTITUTE OF ENGINEERING Level  BE Full Marks 80 |
Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 32
2074 Ashwin Year /Part  1/1 Time | 3 hrs.

Subject: - Engineering Mathematics I'(SH401 )

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

Al questions carry equal marks.

Assume suitable data if necessary.

R

atan'x

1. State Leibnitz’s theorem on heigher order derivative. If y=e , prove that

(1 +x2)yn+2 +(2nx +2x —a)y,. +n(n+ l)yn =0

2. State difference between Roll’s Theorem and Lagrange’s Mean value theorem. Verify

Lagrange’s mean value theorem for f(x) = x(x-1)(x-2) when x e [O,gl.
=

3. Define inderminate form of a function. Evaluate

x—0

X

4. Define asymptote to a curve. Find the asymptotes of curve. v +2xy? +x%y -y +1=0.

5. Find radius of curvature of the curve x° + y° = 3axy at origin.
OR

Find the pedal equation of the polar curve r™ = a™ cosm8.

i e
6. Integrate : J'OA 'cosx dx :
(1+sinx )2 +sinx)
: s k . e ™sinx
7. Apply differentiation under integral sign to evaluate E———dx ;
x

A - 2a <
8. Define Beta and Gamma function, Use them to evaluate [o x> V2ax —x%dx.

2 Dl g
9. Show that the area of the curve x/3 +y/3 :aA is gnaz.

OR

Find the volume of the solid formed by the revolution of the cardoid r = a(l + cos8) about
the initial line.

10. Solve: (1 +y? );lx = (tan*1 y— x):iy

11. Solve: y = px —/m” +p*> where p=j—y.
X




12,

13

14.

Solve: (D2 +2D-f»1)y=eX X,

2
Solve: Solve: x? d—Z— 2% - £ 4y =x*.
dx dx

OR

A resistance of 100 ohms, an inductance of 0.5 Henry are connected in series with a
battery of 20 volts. Find the current in the circuit as a function of time.

What does the equation of lines 7x? +4xy+4y? =0 become when the axes are the
bisectors of the angles between them?

- Derive the equation of hyperbola in standard form.

16.

Find the foci and eccentricity of the conic x* +4xy +y% —2x + 2y-6=0.
OR

Describe and sketch the graph of the conic r = ————1~2—
o 6+2sin6

Fkk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. -

All questions carry equal marks.

Assume suitable data if necessary.

e T T

[y

State Leibnitz's theorem. If y = (sin™" x)?, show that
(1 -x’ )Yn+2 = (21‘1 + I)XYnH = HZYn =0

2
X

2. Verify Rolle's Theorem for f (x):log( +bab; xe[a,b]. How does Rolle's Theorem
a+Db)x ;

differ from Lagrange's mean value theorem.

1
lim sinx \x
3. Evaluate x —)O*( )
X

4. Find the asymptotes to the curve y’ +2xy” +x’y—y+1=0

5. Find the radius of curvature at origin for the curve x* +y”* = 3axy.

% 2
6. Show that J- x log(sinx)dx = %log-;-
0

7. Apply the rule of differentiation under integral sign to evaluate J-e__sm_x dx and hence
%
0
deduce that Ismx dx=1
s X 2

2a
8. Define Beta function. Apply Beta and Gamma function to evaluate Ixs V2ax —x? dx

0
9. Find the volume generated by revolution of astroid x** + y*/? =a?"? about x-axis.

10. What does the equation 3x” +3y” + 2xy = 2 becomes when the axes are turned through an
angle of 45° to the original axes?

11. Find center, length of axes, eccentricity and directrices of the conic
3x% +8xy -3y’ —40x -20y+50=0

OR
12

2—6cosH
12. Deduce standard equation of ellipse.

Describe and sketch the conic r =

13. Solve the differential equation: (I+y?)+(x—e™"" )% -0

14. Solve: xp®> —2yp+ax =0 where p= g—y
x

2
15. Solve: d—)21+3ﬂ+ 2y =e*.sinx
dx

16 Dacictancn of 100 ohoie an ssdnnciaans Al D € YWaicer o smaa g F & o S g an
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v’ All questions carry equal marks.

v’ Assume suitable data if necessary.

1. State Leibnitz's theorem. If y = (x> —1)", then prove that

(x> =1y,,, +2xy,,, —n(n-1y, =0

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

lim Ux _
3. Evaluate x — ogiff}____e_‘
X

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

5. Find the radius of curvature at any point (r,0) for the curve a’> =r’ cos26

2

6. Show that: J'n_)S}ETX——dx o
¥ 1+¢cos"x 4
7. Apply differentiation under integral sign to evaluate jm log = bsTnx SIX
. a—bsinx sinx

8. Define Gamma function. Apply Beta and Gamma function to evaluate:

rllécos2 60.sin* 30 = E—
0 192

9. Find the area inclosed by y*(a—x)=x" and its asymptotes.
10.If the axes be turmned through and angle of tan™'2, what does the equation
4xy—3x? —a®> = 0become? :
11. Find the center, length of axes, eccentricity and directrices of the conic.
2x% +3y? —4x 12y +13=0
OR

10

Describe and sketch the graph of the conic r = ———
3+2cos8

12. Deduce standard equation of hyperbola.
13. Solve the differential equation: xlogx % +y=2logx
14. Solve: (x—a)p> +(x-y)p—y=0:wherep= %
15. Solve: (D*~D-2)y =e* +sin2x

16. Find a current i(t) in the RLC circuit assuming zero initial current and charge g, if R = 80
ohms, L =20 Henry, C = 0.01 Fardays and E = 100 volts.

ke sk
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Sub]ect Engmeenng Mathematxcs I (SH401 ) _

v Candldatcs are required to give then' answers in then: own wopds as fax as practxcable

v’ Attempt All quesnons .
v Al questions carry equal marks.
/ As.s‘ume suztable data if necessazy

1. Ify (sin x)z’thenshowthat. '

'1) (1 x2)y, = XYI_Z 0.

i) (=% = (204X m__jf '

2. Statc Rolle s Theorem and venfy the theorem for f (x) =

.:..‘

'
tan x)

-3, Evaluatc x-—)O(

- T,

(x+3)

x/2 ’

9 Find the area of_ca,nglmp_oﬂham__asmse——

OR

[30]

copat,

Fmd—the volume of the solid formed by the revolutlon of the ca:dlmd r=a (1+cos€) about Lo B :

the initial line.

" Find center and eccentricity of conic x2 + 4xy_+ y?-2x+2y-6=0

Describe and sketch the graph of the eij"uation -;r =

‘OR !

P.97

10
3+2cosH



10. Find the condmon that the hne lx + my +n = 0 may be a normal to thc elhpse

2 2
X +%;=1

11. Show that the pair of tangents dtawn from the center of a hyperbola are its asymptotes

12 Solve the differential equatlon :x Yy tan?

13 Solve: }"-241‘:»;-1-3}yp2 =0 where p=-d-£

14. Solve the di_ffeténtia.l equation: x&--'i- ylogy =xye*"

+Xx-—=—-4y=
X =

*kk

5
s

AW Hedin

~ 15. Solve the differential equation: ng;)zi & RN ETTTET

P.98



. 16. Find the length of axes and ecentricity of the conic

14x? —4xy +11y> —44x - 58y +71=0 -
OR
1’)

-

Describe and sketch the conic r = 9
. / — I atal

01 - TRIBHUVAN UNIVERSITY Exam. _ 060 UL Y |
-~ INSTITUTE OF ENGINEERING ' Level BE | FullMarks |80 l
N anmm ation Control Division | Programme | All (Except BArch) , | PassMarks (32 |
Lo 2071 Shawan . , Year/Part | [Al Time 3hrs.
- i Sybject'; - Engineering Mathematics I (SH401)
R Candldates are required to give their answers in their own words as far as pracucable
4 AtremptAll questions.
v’ The figures in the margin indicate f‘g{l_@_{[w
v Assume swtable data if necessary.
A1 If y= log(x-i-\/a +x3 ) then showthat (a +X )yn+2 +(2n+l)xyn+l +n y,l =0 5]
2 State and prove Lngrange s Mean Value theorem B " | [5] |
B 3. .Eva]uate' x-—)H (smx)mx | o 5]
.',_"Fmd the asymption ofthe curve a 2y? +x y? -a?x? + 2ax> —x -'=.0’ [5]
. "., Fmd the radius of curvature at the origin for the curve X+ y = 3axy —_ e —
6. Evaluate dx . - S AR 1
R e ™. C_‘t-,x' . :
=T Apply dlfferentlatlon under mtegra] sign to evaluate E —dx - [5]
Y _3n-4 A
g
“"*'9. Find the area bounded by the curve x? = 4y and the hne X = 4y 2
_OR
o .- - Find the volume of the solid generated by the revolunon of the. card101d r=a( l-cose)
‘# . gbout the initial line.
| 10. Solve: Sinx% + ycos‘x = Xxsinx [51 -
X ‘ o
- H : dy P
L _11 Solve: xp’ —2yp+ax 0'where p—gx—- 5]
2 A
. SQ‘I‘V’E'—A—X#‘L-F)_' xZe™ (51
13 SOIVC xz.q.z.l_xgy--!-y:logx ’ [5]
Y > S o L _
14, Transform the equation X% —2xy+y? + x—’3‘y =0 to axes through the point (-1,0)
- parallel to the lines bisecting the angles between the original axes. ‘ [51
- 15.Find the center, length of axes and the eccentricity of the ellipse
2x2 +3y% - 4x—-12y +13=0 - 5]
3]
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Sub]ect - Engmeenng Mathemanes I (SH401)5:- £

E Candldates are requu‘ed to glve their answers. in thelr own words as far _ prachcable
B Attempt All questxons . s , T
All questions carry equal marks
Assume mrtable data if necessary.

State Lelbnxt)’s theorem on. Lexgher derivatives:
If y =sin (m sin” x) then show that -

(l—x )ym (2n+1) XYnt1 + (m -n 2=

- Assurning the vahdlty of cxpanswn, f'md the expansmn ‘of the ﬁmct:on ] by Maclaurin's
e . +€ . ‘_. .
theorem. - SR, - S
" xc{j-‘ (+x)log(l+x)
Evaluate hm ,_ . ’x.z
_Fmd the asymptotefi)f the curve v +2xy +x? y y+1=0 N "*"_7; ’ )

: Find the radius of cuzvature of the curve y X (x 3) at the pomls where the tangent is .

= a(1+cosB) about its base.

P.99

? 3
" parallel to x-axis N
- OR :
Find the pedal equatnon of the curve ’=a cosZG *” )
T 6. Show that — N
IS £x+~Ja —x? 4 - N
T Apply dlfferentlatnon under mtegral sign to evaluate J; dx A
o (a”sin? x +b* cos? x)’
8. Use ,ga;nm_a functlon to prove t hat .L__ff)"l/?" = n /3
9. Fmd the volume or surface area of solid generated by revolvmg the cycloid x = a(B+sind),



‘ S , . 1 2 o . _
to.1£. the lxne lx+my+n=01< is normal to the ellipse .Ei‘+%i'=lthen show that
a,2 b ( bz) . :

P ‘”2 'n?‘

1 1 Solve thc locus of 2 point which moves in such a way that the dlfference of its- dlstance from SR
two fixed pomts is constant is Hyperbola. : e :

: 2 ; . 3
12 Solvethe dlﬂ'erentlal equatlon xfi—jl+2dy =6x i R e '
g ) &y - T —
" 14."Solve,y =yp" +2px where P=7
S 2, : :
-15. Solve: ..d—%+3£x+2y =e™*sinx v
16. Describe and sketch the graph of the equationr:—-E—_-' . oy D
e OR T _
Show that the conic section represented by the equation o

14x —4xy +11y? —-44x - 58y+71 0 is an ellipse. Also ﬁnd lts center, eccentnclty, latus

-7 rectuns and foci
T

LR

‘ v%’ LN

P.100
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. fy= log(x +va? +x? ) , then show that (a2 + xz)yn+2 +(2n+Dxy, . + nzyn =0 (5]
2~ State and prove Logrange’s Mean Value theorem. [5]
' lim
3/ Evaluate: x — [T (sinx)*"" (5]
4~ Find the asymption of the curve a’y?+x%y? —a?x?+2ax’ -x* =0 - [5]
5. Find the radius of curvature at the origin for the curve x> +y> = 3axy*;,/
6. Evaluate I Vx dx / [5]
\[; ++a-x
- e ¥ _ e—bx
{\7 . Apply differentiation under integral sign to evaluate f dx [5]
: X
." 4 3n—-4
8. Using Gamma function show that I sin* x cos? x dx = % (5]
. =0
9. Find the area bounded by the curve x? =4y and the line x =4y -2
"OR
Find the volume of the solid generated by the revolution of the cardioid r = a (1-cos0)
about the initial line.
Ll})/S&ve: Sinxiy—+ yCcOsSX = XSinX [5]
dx
2 dy
er: xp” —2yp+ax = 0 where p = e [5]
.“‘A X
sz dy 2_3x
12, 80lve: —--2—+y=x"¢ 5
Jpsfve: T3-2T 4y [5]
d’y __dy
N Bl A -
y/s(olve. X v X i +y=logx [5]
1 ransform the equation x2—2xy+y2+x-3y=0 to axes through the point (-1,0)
parallel to the lines bisecting the angles between the original axes. [5]
15 Find the = center, length of axes and the eccentricity of the ellipse
2x? +3y* -4x-12y +13=0 [5]
. Find the length of axes and ecentricity of the conic (5]

14x% —4xy +11y? —44x - 58y + 71=0

Describe and sketch the conic r =

OR
12

2—6cosO

%k ok
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Candidates are required to nge their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

i

AN NI NN

\/IfY = Sin(m sin'x), then show that (1- xz)y,,,r2 —-(2n+1Dxy, . +(m? - nz)'yn =0
' X
as far as the term in x°

2. Apply Maclaurin’s series to find the expansion of o
' +e

X
lim X Tanz
3. Evaluate: x —> a(2 - ——)
. a
4. Find the asymptotes of the curve x(x—y)* -3(x* -y*)+8y =0
: 2 2 2
5. Find the pedal equation of the curve x3 +y3 =a?

6. Apply the method of differentiation under integral sign to evaluate J.lg-%—(l-%al—;—ld
+b“x
Tlog(1+x?)

7. Show that J'
1+x2

dx =nlog?2

8. Use Gamma function to prove that I I
0 (1-x5)¢

9. Find the area of two loops of the curve a’y? = a.?g(f -x*

OR
Find the volume of the solid formed by the revolution of the cycloid

= a (B+sindb), y=a (1-cos 0) about the tangent at the vertex.
-1
L),C)./Solv:s: the differential equation (1+y?)+(x—e™ ¥ )-—}i =0

dx
¥ _1-Solve: y-3px+ayp? =0
olve: (D? -2D+5)y =e**.sinx
13. A resistance of 100 Ohms, an inductance of 0.5 Henry are connected in series with a
battery 20 volts. Find the current in the circuit as a function of time.

14. What does the equation 3x* +3y? +2xy = 2 becomes when the axes are turned through an
angle 45° to the original axes.

15. Show that the locus of a point which moves in such a way that the differences of its

distance from two fixed points is constant is a hyperbola.
16. Find the center, length of the axes and eccentricity of the conic

2x2 +3y2 —4x —12y +13=0
OR

10cosecO N

Describe and sketch the graph of the polar equation of conic r = ———

2cosecO+3
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~ v/ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v’ All questions carry equal marks.
v Assume suitable data if necessary.

Al Ify=log (x+ w/(a2 +x?) show that (a2+x2)yn+2 + 20+ 1)XYpe1 + nlyn =0
—2. State and prove Lagrange's Mean Value theorem.
lim : I
3 If x oy 0 25X 3sm2x
tan” x

4. Find asyniptotes of (xz-yz)2 - 2(x*+yH) +x-1=0

is finite, find the value of a and the limit.

/3

(5. ‘Find the radius of curvature at any point (x,y) for the curve x*>+y*’=a’

sinbx

6. Prove that J:n dx = —g(b >0)

X

: ] ) 2a e
7. Use Beta and Gamma function to evaluate jo x° \[Zax—~ x? dx

8. “Evaluate

e " sinbx , e . .. .
r ——————dx by using the rule of differentiation under the sign of integration.

X

9 Find the volume of the solid formed by the revolution of the cardiod r = a (1+cos0) about
initial line.

OR
Find the area bounded by the curve xzy = a* (a-y) and the x-axies
_<10. Solve the differential equation dy =Y ftanX
g : dx x X

-11. Solve the differential equation xg—y— +ylogy = xye*
N X
2
~12. Solve the differential equation Q——Z +2 dy et +e
' dx dx
13. Solve y = px- y/m? +p? where p = EZ . —
X
OR
A resistance of 100 ohms, an inductanc_e_\ of 0.5 henry are connected in series with a
battery of 20 volts. Find the current in the cim\uit as a function of time. 2 e

<~ 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.

22
-15. Find the equation of ellipse of the form —7-{—2- + X’E‘ =1 where a>b
N
16. Describe and sketch the graph of the equationr = 4secd
‘ Co 2secH-1

% skok
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. Newton’s law of ,ooLng states “Ths

Candidates are required to give their answers in their own words as far as practicable.
Attempt All qucstions. '

All questions carry equal marks.
Assume suitable data if necessary.
Ify= Iog{x + +x7), show that (a® + x Nyp o2 + 20+ DXYns1 + 07y, =0

State and prove L a?,w'lvc s mean valuc theorem.

) IJ.IT. \ 1/x
Evaluate: EEE—X— [
x=>0 x )

. . . B , 2 b) - . . \
Find the asymptotes of the curve (x* — y)(x+ 2v+ 1} +x +v+1=0.

: 22 :
Show that for the eliipse 5 LA , the radius of curvature at the extromiiy of ihe
2l Bl
major axis is *‘qu:-zl to half of the latus reatuin..
n/2 '
Tvalnate: | —:—.:».--w.
6 ] + \/‘-dﬂ ~,

Use Gamma function 1o prove that

o  .x  - 1
sing melbod of differentiation wnder integral sign, evaluate: |-—— —- dx.
PO
Find the ar=a bounded by the cardioid, r = a(1 + cost
LZEN

Find the volume r)f t’}@ solid formed by revsiving the cycleid x = 2{8 + i)

v =2a{l + cosd) about 25¢
rind the ar‘cie through which the axes nmmst be tumed so that the sguaticn
ax” "‘2"!.)(}’"‘1“ = 0 may becoms an equaticn .’rw.v‘éng £0 I INVGIVIng Xy

n

N . y 2 - ~ ?. A Y - Vs ~ —_— Y
. Fmnd the centze 57 the conic 3x° + 8xy —3y" — 40x — 20y + 50 = 0. i

s B

. 3 gy
Soive the d_ erential equation (x +y+ 1) = =1.
dx

. Find the general solution of the differential Pcuatlnn P’ - 4xvp + vV =0.

. Find the general solution of the differential equation: (D” + 2D + 1}y = ¢" tos X.

teraperature of an chjec
proporiional to the dirfes ‘ence of tan’w atures betweet t’r i
Sw"posmg water at a temperature 100°C cools to 807
intained at 30°C, find when the temperature of water wil bec re 40 C.
OR
: 1

Solve x 2 47 ey —-4x =+ 0y =
dx? dx

3N

FEk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

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

. If y=acos (logx) + b sin (logx). Prove that xz.y.1+2+ @n+D)x .y + (n2 + 1)y, =0.

State and prove Rolle's theorem.

Lt (a+bcosx)x—c.sinx

Determine the values of a, b, ¢, so that G
: x—>0 X

=1.

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

5. If e; and e, be the radii of curvature at the ends of a focal chord of the parabola y = 4ax

10.

11.
12.

13.

14.

15

. Derive the equation of Ellipse in the standard form.-
16.

prove that e, + e, = (2a) .

2
Prove that j_}(_t:a_rlx__ dx = T .

SeC X +Cos X 4
Apply the method of differentiation under integral sign to prove:
’f _ (@’ +b?)
3 (a’sin x+b2 cos? x)? 4a°p®

Use Gamma function to prove that J.;d—x—lﬁ =2
0a-x " 3

Find the area Bounded by the curve x*y = a’(a—y) and the ¥ axis.

OR

Find the volume of the solid formed by revolving ihe cycloid x =}(0 + sinb),
y = a(1l + cosB) about its base. :

Solve the differential equation: (1 + y*) + (x — e’ ) j—y =0.
: Cdx
Solve: xyz(p2 +2)=2py +x°

solve : (D? = 2D + 5)y =e* sinx

dy
dx

2
Solve the differential equation: x* g—y +4x—=+2y=¢"

What does the equation 3x* + 3y* + 2xy = 2 becomes when the axes are turned through an
angle 45° to the original axis.
‘ OR
. ' . 10cos ecO
Describe and Sketch the graph of the conic 1 = ————.
2cosecH +3

Find the equation of tangents to the hyperbola 3x* — 4y* = 12 which are perpendicular to
the line x — y + 2 = 0. Also find the point of contact.

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

v

v Attempt All questions.

v Thefgures in the margin indicate Full Ma vks.
V' Assume suitable data if necessary.

N .
1. Ify=e*™" %, prove that (1 + x})ym 42 + (20X + 2X — 2)ys+1 +n(n + 1yn = 06

2. State and prove Lagrange’s mean value theorem.

1
lin i X
3. Evaluate m [sm x)x

X =0 X

4. Find the asymptotes of the curve (x +y)X(x +2y+z)=x + 9y — 2.

5. Find the radius of curvature of the curve r=a(l — cosf). .
6. Apply the method of differentiation under integral sign to evaluate ro tan (ax)
0 x(1+x )
. ‘ w2 sin® xdx 1
-~ T.=Provethat . ———=—1log(vJ2 +1).
o JO SINX +cosX /2 g(J— )

-8: Use Gamma function to prove jonlé cos® 30.sin” 60 = _Slt_

192 ~

9. Find, by method of integration, the area of the loop of the curve ay2 =x* (a-x).

10. Sotve the differential equation (1+x )—(i— +y=e™ '
_ ¥

11. Solve y = yp* + 2px, where p = dy/dx 5
12. Solve (D’ 3D +2)y=x’+x §

D e

13. Newton’s law of cooling states that the temperature of an object changes at a rate
proportional to the diiference of temperature between the object and its surroundings.
Supposing water at 100°C cools to 80°C in 10 minutes, in a room temperature of 30°C,

find when the temperature of water will become 40°C?

OR

2 -

Solve the differential equation x’ 2 47y X dy +y=log
dx? dx

14. Find the condition that the line x + my +n=0 may be the tangent to the elhpse —_ + oZ =
a’

15. Derive the equation of a hyperbola in standard form. §

X.

y

16. Find the centre, length of axes and eccentricity of the conic 2x? + 3y* —4x — 12y + 13 =0.

OR

Identlfy and sketch the conic r = — 1—0———

3+2cosd

*ok ok

3

1.5

S

J

D |



.

T rrrrrrrersrT

LS =)
(

Examination Control Division | programme 21 EPt oo Marks | 32

U3 PRIBRUYAN UNIVeRSID - KExam. ; Regu}ar / Back

INSTITUTE OF ENGINEERING Level : BE " Full Marks 80

B.Arch.) :
2066 Shrawan Year /Part I/ ' Time 3 hrs.

Subject: i \/Tathematicé I

SENENENRY

Lo b

~e.

B

AN

I ~1

(..po

10.

11.

y—

VSIS

=

Candidates are requlred to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full | kfatks
Assume suitable data if necessary.
Find the angle of intersection of the pair of curves I* = a” cos nf and 1" = 2" sinnf. (5]
OR
E . 2 N 2 <
If y=a cos(log x) + b sin (log x). Prove that x*y,+2 + (20 + Dx.Vn+1 + (x> + 1)y, =0
State-Rolle’s theorem and verify it for the function f(x) = x.(x + 3).e™?, x e [-3, 0] 3]
at  (1+x)"* - :
Evaluate: drx -e [1+4]
x—0 X ‘
. A cone is circumscribed to a sphere of radius r. Show that when the volume of the cone is
least its altitude is 4r and its semivertical angle is sin™'(1/3). S . [5]
Find the asymptotes of the curve (X-%-y)?‘.(x +2y+2)=x+9%y -2 - (5]
) OR ;
Find the radius of curvature at any point (x, y) for the curve X+ R ="
Integrate any three ~ [10]
1 log(1+ x
2 f by logll+ %) )
(1 + *c) 0 1+x?
7 . d/} i,'nlz Jeotx dx
Slee™ o 1h Jootx
4
Evaluate j x’dx by the method of summation. ' : 3]
1
Obtain reduction formuia for ifcotn x dx and hence integrate Icot7x dx. r3]
OR
. . ) 0 _x4 5. 0 -X4 e T
Using Gamma function show that Je X dx x j’e Jdx = Kﬁ
‘ 0 0 -
Find the area bounded by the cardioid r = a(1 + cos0) [5]
OR '
Find the volume eof the solid formed by revolving the cycloid x = a(® + sind),
y = a(1l + cosB) about its base.
Solve any three of the following differential equations. [15]
\ T 7 . dy :
a) xdy—ydx:\/:\"+y2 .dx b) x?%-y.logyz*xy.ez
X
¢) y—2px +ap-.y=0 d) (D*-3D+2)y=¢" .
If the axes be turned through an angle tan® = 2. What does the equation 4xy — 3x° = a’ -
becomes? - !
. Find the equation of an eliipse in the standard form. [3]
JIf e and =, ure the eccentricities of the Lyperbela, and it conjugaté respectively. Then
R £37
prove that —5 + — = 1. (3]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Mar. Its

Assume suitable data if necessary.

Find the angle between the curves r = a sin 26, r=acos20.

' OR
Ify=(x*-1)", prove that (> = 1)yn+2 + 2Xyn+1 —n(n + 1y, =0
State and prove Lagrange’s mean value theorem.

1

lim
. Evaluate: (cot x)'°8% .
. x—>0

Find the surface of the right circular cylinder of greatest surface which can be inscribed in
a sphere of radius r.

. Find the asymptotes of the curve -V (x+2y+ D +x+y+1=0.

OR
m
Show that the radius of curvature for the curve ™ = a™ cos m9 is —
(m+r
Integrate any three:
cos xdx /4 sin260d6
R b) j A _SInchdy
(I1+sinxX2+sinx) 48+cos* o
nt2 Jeot xdx d) J'Z dx
1++Jcotx
! o
Evaluate 4[0 \/Idx by the method of summmation.
Obtain a reduction formula for J[sec“ x dx and hence find Isec“ x dx.
OR
1
Evaluate I i—
0 (1 _ X6)|/6
Find the area of a loop of the curve a’y* = a’x? — x".
| OR
2 2 2
Find the volume of the solid genexatt.d by revolving the astroid x3 + y? =a? about the

axisof x. ‘
Solve any three of the following differential equations.

a) BQy-Tx+7dx+(Jy-3x+3)dy=0
b) cos x dy = y(sin x — y)dx

c) pz—py+x=0;wherep=3—y - -
X
d) (D’-3D+2)y=x>+x

Find the changed form of the equation 3x” + 3y* + 2xy = 2 when the axes are turned
through 45° the origin remaining fixed.

The line x +y = 0 is a directrix of an ellipse, the point (2,2) is the corresponding focus. If
the eccentricity be 1/3, find the equation of the other directrix.

. Find the equation of the hyperbola in the standard form

¥tk

(3]

(5]

(5]

(3]
(5]

(10]

[15]

(3]
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(3]

4

. o

—]

—)

-y 1

1



