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First Semester B.E. Degree Examination, Dec.2O23 lJ an.2024
Galculus and Lipea- Algebra ,i,,

Time:3 hrs. ',* '*'' ,in:,.. Marks: loo
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, (::\. 3b. Show that the ralius of curvature of the curye x' + yt = 3xy at 
l;,;)is - -#. (06 Marksl

i 
sOand r- uc. Find the 

"-",&1,.#tUtersection 
between th;'cuwes r = alots- s.s r - loge

.:
;; OR

a. Find the pedal equation of the curve r' = a'[cosmO + sin'm0J.
5r *'-ji:,,,,,,

b. Find the radius of curvature of tp.e 6urve ro = a'siq*$,;L\" -,

,olute of the. rabola y2 = 4ax is--2!*f = 4(x-Zu)'#.,*,ri;'

siven bv tan 6 = r.@
or

Module-2

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(07 Marks)

I's series, prove ttut r[+*lrrZ* : I + x -+-+- *.2624
I

b. Evaluate LimIa- +b- +c- 
)^ .*.-'[ 3 ) 

".,.\ x r; -c. Exami}e.,he function f(x,y,)+ kfr* y' - 3x - l2y t20 for its extreme values.

_ "-\P
OR. 0U :"''DU aU

?l;r,-fSu 
: (x - y' y -,.6ri,':,3'''x)' prove that f, f N 

* ; = 0'

b. If u= x'+y'+z', v=xy +yz+zx,w=x*Y+z.thennna a^!''u'*] 
.' a(x'Y'z)

c. A rectangular box, open at the top, is to have a volume of 32 cubic ft. Find the dimension of
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

the box requiring least material for its construction,

, Module-3
lzx+z

a. Evaluate I I Jt:'*" i z)dydxdz.
-l 0 x;z

b. Fvaluate JJrf,ffil)dydx, taker.r over the area between y: x2 and y = x.

n/] ,{A "P 

-
c. Showthat :l-+x I Jsin0 d0=n.

Jn ri sin 0 ',:';lf,' ri: 
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I J*'1
Change the order of integration in J JV'a*AV.d;*$ 

ffi." evaluate the same. (06 Marks)

Find by double integration, the centre of gffi,i.t of the area ofthe cardiffi: a(1 + cos 0).

6ff H*.i. . (oTMarks)

Derive the relation between Beta and d, mrrru functions as B(m,,4) ='#)f9' (07 Marks)

Module-4

Solve {*r*n *=y'secx. (06Marks)
dx

Find the orthogonal.gffiibries of the family r' cosnO = an . (07 Marks)

Solve the equatiolr (px : yXpy + x) = 2p by reducing into Clairaut's form, taking the

substitution X =.id, ;f : t'. ,-tli (07 Marks)

{ill =W 

d "'''j

rA.
_

sr --ffi' " €IR
If m""4b rature of the air is -@ and a ,"."Jul baffippols from l00oC 

-to 
70oC in

15 mffis, find how long will itffi'for the metal ba11,,.1,.,ff h a temperatu* oto,ooua*".u,

))
Find the orthogonal trajectoiies of the family of .o*". \. *= 1, *h... l" is the

a' b- +A

OR - :r.*'
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7a.
b.
c.

8a.

b.

parameter. , ,'' (07 Marks)
\)

c. Solve -"fE)'-(x2-+u't!I+xv=0. (o7Marks)
--- - '-J 

\.d*i". 
v-1 u 'dx u I

ry .e; e

tr\q 'E::i::' 's '"{_.: ,:i{$ti, .l

.!,.. ' '*=*.Module-5 ,**.::..:1*;:'-'*..:.
rytu fl \ , r i-l.. 

'o -J -l -lll^" -'" +* { "' 
Iw' "l& *#_1 _) _Al f

9 a. lindthlrank ofthe -rqixJ.r? I i __*t 
Oy applying elementary row operations.

1. ' Iro 3 0 -71L" 'J 
t,.a\tr

lU J V 
'|LJ

l_lo 1 I

b. Reduce the matrix A = | '.: .'- | into the diagonat form. (07 Marks)

l-42 r6J

c. Find the Largest eigen value and the corresponding_eigen vector of the matrix A, by using
r lt , I t ' ',' | ^ fi f lfT

the power method by taking,.i{gitial vector as [1, 1, 1]',
lz "-1 ol

e=l-r z -r I

Jo^-.-, 2)
Perform 6 ite (07 Marks)
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10 a. Apply Gauss-JOrda$ $le*rsd to sdlve the followinm,y$rc* of equations:

2x+y+32=l
4x+4y *72= 1 

.,...., _, ,r,'' ,*;;r=:;::j r:ii2x+5y+92=3 ," *' ,.,*,y
lnvestigate for what value of tr,*ariih-1r the simultaneous eiludion

x+zy +32=10, x + Zy+Lz= p halryW" d\ i

Solve the following syste;qffuations by Gauss-Seffiettod

x + 4y +22=15 s# *"1

x+21+'52=20 ff ,,". #

Carryout 4 itera{i&rstirking the initial apprp*i. ion to the solution as (1, 0, 3).

( {u als;mta*-; r'{ku -aei"@er"4, ,;fu t '%"tu*"/ 
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x+y+Z=6,

(07Marks)

(07 Marks)
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