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First Semester F.E. Degree Bxamination, June/July 2024
Galculus and Linear Algebra

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, chooiing ONE fall question from each module.
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Module-L

Find the angle between the curves, r: a(l + sin 0) and r: a(l - sin 0).

Show that for the curve r(l - cos0) = 2a, p2 varies as C.

Derive tan d = r99 with usual notation.'dr

OR
Find the pedal equation of the curve y' = u'[.or 20 + sin 2 0].

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

2a.

b.

3a.

b.

4a.

b.

c.

If p be the radius of curvature at any point P(x, y) on y' * 4ax, show that ?p2 : 4(x+ a)3.

2 , '06 

*rarks)

Show that the evolute of the ellipse \.*= I is (xa)2 '' * (yb)''t = 1u2 -bz)'t' .

ao
(06 Marks)

Expandlog[l+e^]usingn,tu"tuu,i,-,,H.i.,*,otheterrncontainingx3'

Evaruare ' * 
g o[r- * +- *s- lx .L3l

lf z: f(x, y) with x = r cos 0 and y: r sin 0 show that :

(*)'.(x)' =(x)'.i(x)'

OR

If U : (* - y, y - z,z- x)prove that +q.+** = o.
dx Ay 0z

FindtheJacobian, Y'!'z:! fromx:rcos0cos$,y:rcos0sin$andz:rsin0. (07Marks)" 0(r,0,$)

Show that the rectangular box of maximum volume and a given surface area is cube.
(07 Marks)
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5 a. Evaluate : J{x'?vaxay, over the region tjffiW the curves y : x2 "*K . (06 Marks)

b. Find the volume generated by the r"uoffit'of the cardioide r = eS cos 0) about the

18MAT11

Module-3

initial line, using double integral. ''r,:;,,., (07 Marks)

It

c. using definition of Gamma 

iWdw 
that r(/z) =, 

#" 
(07 Marks)

6 aEva,uate iTd*:;r*"#":** (o6Marks)*ffi- A'
b. Evaruate ,"#$p 

*\o*rrdzdydx. (S" 
(07 Marks)

,,o (07 Marks)
@M'

(ft'

s) 4.-:d
5oC in 1 minffi#ind the temperature of the

V (06 Marks),
A

ly of ffifus f = ao sin n0, where 'a' is a

W 
(ozMarks)

#

8a.
b.

c.

[. (07 Marks)

r{+R.i=E.ir# \

dt r**iu
Find the value 6f the current at any time, if initially there is no current in the circuit.
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; #''qhe," O,.3# Aon
solve , (2#\W)dy + (8xy - o@p= o. (06 Marks)

Sotve 
' f- .Y tan x = ,'j3g: (07 Marks)

. a-N.
The current 'i' in an A@FtXf circuit containing an inductance L and a resistance R in series

and, acted upon an e.ntrpf E sin rrrt satisfies the differerttial equation :

A
a,Jv

(07 Marks)
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9 a. By applying elementary row or"*ool"llffi

'**-61* "{

[r 2 2 1l -il]li'ij: .,"q'*"ik'

l;;; 2l 'i'n,

l,22ri 
S d* 

(06\Iarks;

[or1o] {

b. Solve using 'Ab -iilJi,;frff'lprca''v""'o""$n 
(,7Marks)

c. Diagonariz: 

"@ 

matrix 
" 
=l_t-lr#

Y
(07 Marks)
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-,r.r:fs,OR ,\4. :

10 a. orotftibrss - Jordan method ,'fufu mTtuo*ir* ,yffiequations :

2x+ yt3z:l i $itr *k
4x+ t1, + 7z: I A 4a.J d:"
2x+ 5y *92=3. CF ^iJ 

"i (06 Marks)

b. 
T,ji"J:"rT:,i"*K,nH.istentsorveit.qp .+'
illilll;rffi S' .."?' ,oTMarks)

c. Using nu,x["i$rr'r power metho$dilreest eieenffid the corresponding eigen vector

:i,- o^:f -_ ^f\ e'"^f - n;
6 ls-,,S}' 2 I .'qo, u"

: i ll ^fP'a -r 3j 
^St

;l o*t/ #
y taking a(o) - tmtit as initial eiqerfvector. (07 Marks).1! ,fi...A
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