Flrst Semester B. E. Degree Exammatwn, , ayune 2010
Engmeermg Mathematlcs - I

Time:3hrs. S Max MarkleO -

Note 1. Answer any FI VE full questions, choosmg at Ieast two from each part.
2. Answer all objective type questions on

ank pages.

3 3. Answer to 0b]ectwe type questmns on sh eels other th an OMR will not be val ued
g
-—E‘ _, _ PART A
8 1 a i) Then®derivative of -;1- is -
p CP'Grn) ) G Gn- ) o CFpen-y D) e, (m )
= (p—1)!x"™ (p- l)'x""”‘ - {p-1) x"“i p'xP g
F o ii) The 11“‘ derivative of €' is , A -
-_.;-?I-_-«f' ~A)a’ - Blae® ' C) a‘e” o D)e"
.g % R 111) The angle between radius vector and tangent 1s . o -
g9 - do - ,do 1d6 dr
B o Atan r— 'Btan =1’ — C) tanyp =—— D) tan
ce . Aymnes dr )=y ) T )5
2 g R . -
& § | iv) The curve r= ] 2 9 ntersect orthegonally W1th the follomng curve: _
E E o __ : b . +CGS - b - S b | —, b o
28 A"I"*'_*'-”"" r-“ ——— Cr=——---——--~—---—-— D r=——
& 3 - AE l—cese ) 1+sm9 o _); 1_+'sin_29 . ) 1+ces 6
55 _ T (MM Marks)
g b. Fmd the n" derwatlon of y sm}ﬁx sin 4x N, - (04 Marks)
. i |
E § _' ¢ It y-smh(mleg(x+x/x +1 )) p:rove that (x +1)y 5 -i-(2n-+—1)x3,r“_ﬂ (n —m )y =0.
= o d. Find the pedal equatlo'n_ ef the curve r” =a (cos._mB +sinm@). - - (06 Marks)
e 2 & 1) If u = 1og 2}, then x@+y-—a}—- 1S equal to -
5% Yy ox oy R D
§‘;§ A)2u - B)3u - CGuw D1
g:% o D R
=N is equal to
2§ - 60 D) 3x+3y
£ > | s . _
E i i) I X =-rcos-9,y==rsin9 , then a(x Y) 1S equal to
S E 2 ST . ,3(1’,9) . .
@ A)l , ' B)r - o C) D)o
o . o .
7 |
= - 1v) If an error of 1% is made in measunng its length and breadth the pereentage error In the
% areaofarectanglels . I o -
£ A)0.2% ~ B)0.02% C) 2% _ D)l% N @4 Marks)
b If 7, = e“’”b" +(a.x by) prove that B%+a%§- = Zabz ~ (04Marks)
lof4

Iy on OMR sheet page 5 of the Answer Booklet.
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o v v (3] o2 (2] 1]
2 ¢ Ifw={f{x,y), x_-=.rcosB, =rsmm0,showthat | — | +| — | =| 2| + (2%
), x= 0.y i show (aJ 3)-)=(5)
| S (ﬂﬁMarks) .
d If u v are flmctlons of r,s and 1, s are functrons of X, y, prove. that
a(u V) a(u V) 3(1‘ S) D __ - | ' S : '. (ﬂﬁMarks)_
Ay Ay a(x,y) e
3 a. 1) The "Value of Isins(-g—)dx 1S
A) lg—n: B _én ) 16n°  p 2 25 .
25 16 25 - 16
ii) The curve y*(a—x) = x (a+ X) 18 symmetncal about the __axis.
A)x - B)-y - C) both x and y D) none of these _
3 - .
11) The value of jlx/z(l x)2dx 1S
AU o o | —3'11:
A . B — C — - D) —=
) 32 S ) 32 ' ) 128 - ) 128
iv) If f{r, 0) = f(-r, 0) then the curve is symmetrical about the . o
A) initial line B) pole - C)origin D) tangential line (04 Marks)
b. Evaluate I_—L"a/- (04 Marks) - -
C. Obtam the reductron formula for Isee xdx e (06 Marks)
d Trace the curve y (a +x H=x*@%-x ) o (06 Marks)
4 a 1) If y = f(x) be the equatlon of the Carte51an curve then -gf- is' equal to
N B oy by
1) The area of the cardloid I = a(1+cos 0) is - '
A) %a‘a . B) ——na - ) -—na o D) —-na
111) The surface area of the solld got by revolvmg the errele I = 2a cosg about the m:ltial line
1S - . -
A) 4rr a - B) 41ra C) 41ra- o D) Ba:a
E ' iv) The volume generated by the revolutron ef the curve y. = za abeut its asymptote 1S
- _ a +x
KZaSI 3_ | | 2 SR o . - |
A - B = Cc)y—— D o
| ) - 3 ) 2’ ) 5 ) 2 | (MMarks) .
b Find the length of the arc of the curve y = log secC X berween the pomts for whlch x =0 and
- X‘A KR I R N - ' (04Marks)
| 2 of 4
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4 €. Fmd the surface area of the sohd got by revolvmg the arch of the eyclmd x =a(t +sin t)

y-—a(t+cost) aboutthebase - . (06 Marks)
- 4. Evaluate I—-M dx where a0 usmg the rule of dlfferentlatmn under the integral sign.
o X( +x) o S S _ - (06Marks)
PART B

5 a 1) "The order of the dlfferentlal equatmn (jij 5 " +4y = 0 18

_ A)2 - B)O C)3- - Dyl - \
1) The 1ntegrat1ng faetor ef the dlfferentlal equation _gl tye COSX = 51n22x is
X | - |
A) eSlﬂ X B) eSlIl X C) eSlﬂX D) SlII e - ' 1
m) The selutlen of the differential equatlon 31 , A8 cosec Lis
: , | X X
%\/ . - . A)ces(l]-logx=c -' B) ces(y)+logx ¢
y - C2AY) e
C) COS ( )+legx c D—) COS ( J logx =c¢ .
CA\X . ' X |
| o dr , 9 dl’ | - 2 dr | . )
w) By replaemg s by —- 1 in the differential equation f 1,80,-r°— | =0, we get the
_ do de N de -
differential equation of . o S
'A) Orthogonal trajectory B) Polar trajectory - o
_ C) Parametne trajectory D) None ofthese. ~  (04Marks)
b Solve: (1- x)d _xy=1. - -  (04Marks)
C. Solve xdx+ydy+w 0. o o -~ (06 Marks)
- x° +y
3 - d. Find the orthegonal trajectories of the family of curves r=2a(cos6 +sin0)where a 1s a
-~ parameter. e - (06 Marks)
' 1 1 1 B ’
6 a - F+"'2—F+§'PT+ ......... I .COHV@IgCSI_ | .
- Byp<1l Op>1 D)p=l
A) convergent | ' B) divergent C) oscillatory D) none of these
] 1 1 1 o o
- 111) The convergence of the series —— — —= + —= — —=+ 1eevruuu..
+ ¥ B d BT
A) Lelbmtz test B) Raabe stest () Ratio test D) Cauchy s root test
. w) If a series 2.y, is such that S, does not tend to unique limit as n —> 0, we say that the
series Ly, is R S |
A) convergent B) divergent C) oscillatory' D) none of these. (04 Marks)
b Determine the nature ofthe series Z(x/n +1 - n) B (04 Marks) jl
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06MATI1

2 24 246 S
- C. fth — o ——— + = AT . (06 Marks)
6 € Test. the convergence 0 esertes 34 3 56 3 57.8 e ( ks)
d Fmd the nature of the series 1—-—+—-—-—-——-+ ...... _ . (06 Marks)

5 9 13

7 a 1) Aline makes angles o, B, y with coordmate axes, then cos 2a + COS 2|3+ cos 27 is equal te

A 1 B)2 ' -1 D) -2 _
' 11) Find the angle between the planes x-y+2z-9=0 and 2X+y+Z= 7 is
A) 30° _ B) 90° 0 60° D) 120° '

: ii1) Two straight lines which lie in the same plane are called . |
'A) parallel B) perpendicular C)coplanar D) non-coplanar
iv) The normal form of plane equation 18 -

A) L AV B) 12-+'m2+ni2=1
a b ¢ _ -
C) [l +mlm2 +n,n, =0 D) Ix+ my+nz p ' ' (04 Marks)
b. Provethat the sum of the squares of the dlrectlon cosines of a hne 1S equal to unity.
' (04 Marks)
¢. Find the image of the point (1, 2, 3)in the plane x+y+x=9. - (06 Marks)

d. Find the shortest and the equatlon of the lme of shertest dlstance between the lines
x-1 "y-—--2, z-—-—-3 '

-""F'"'!""_'-'—""'

%

H

and they a)us S o o (06Marks)-

~a. i) The acceleration of the moving particle along the curve x =cos3t, y=sin3t,z=-tis

©A) -3sinti+3cos3tj-k  B) costi+sin3tj-k

©C) -9cos3ti-9sin3tj D) —12cos3ti-12sin3t]
i) The difectional derivative of x°yz + xz° at(-1,2,1)1n the direction of 2 f—3“2ﬁ is
7 o7 W3 3
Ay —— - 'B'_-—--_ I C-—-— o D) ——
) -3 ) 937 D3
. dR .
111) Ifa pamcle moves along a curve R(t) X(t)l +y(t)]+ z(t)k then -—(-1-:[—— 1S

A) Radial vector  B) Tangential vector C) Normal vector D) Unit vector
iv) Curl (grad ¢) is equal to . , . S

~A) unity B) 1+3+l?: - C)zero ' - D) none efthese .
| | o - : B (04 Marks). '
b. Find the angle between the tangents T = t* i+2tj-t*k atthe pointst=+1. - (04 Marks)
c. If F=xi+ yf]:+ zk and | T |=r, find grad (div-r—\. - o - (06 Marks)
. - 4. If 3 isaconstant vector and T = x f-l-y‘j+ zk , show thaté—- curl@xr)=a. (06 Marks)
Ty _
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