115/ N
I: El{g 'SEATNO.M . No. Oanntec:pag,w,

Sardar Patgl Univers?iﬁi';ys Vallabh'Vidyanagar
B.Sc. Examinations; 2018.19 [NC, OLD COURSE 2010-2011)

Subject : Mathematies USOICMTH02 Max. Marks : 70
Calculus and Differential Equation
Date: 23/10/2018 "Tuds dy q ~ Timing: 02,00 pm - 04.00 pm

Q: 1. Answer the following by choosing correct answers from given chojces,

(1] If y = sin 3z then Yo =
[A] 3¥sin 3z (B] —3"sin 3y [C] 3% cos 3 D] —39¢os3z

[2] For y = gme. Yn =
[A] n™(log a)rqme [B] m"(log a)ngme [C] mrame (D] nmgm=

Bl Iy =e® y ek thep Yn =
(A] e (2ne 4 ) (B} 2%e2(gne2z 1) [C] e (one2s _ 1) D] none

(4] At a point on a curve, with non zero curvature, the radius of earvature and
the curvature are ‘
[A]  Additive inverses of each other

[B] Multiplicative inverses of each other
[C] equal
(D] none

[5] For a polar curve r — F(8) the radius of curvature af a point (r, @) -+is given
by ‘

dr\* L ()t dr\? O (r? 4 rp2)d
24 (& 17 — -
(A e+ (dﬂ) 1B} T3 42112 —pp, (O /1 + (d&) D] r2+2r? —pp,

[6] Intrinsic equation of & curve involves
[A] cartesian coordinates only  [B] polar coordinates only
IC] parameteric cordinates only  [D] none of these

. T z
[7] The degree of the honiogeneous function J(z,y) = sin~! (5) tan™1 (—)

; Y

AL B TR -
[8] If z = g logE then mg—z +yg—; -

[A] 22 [B] 32 [C] 42 D] 122

9] y=po - a2 i -
[A] & Clairaut’s equation [B] solvable for p [C] solvable for y [D] none

[20] The angle at whicl an orthogonal trajectory to a family of curves intersect a
member of the family is

(A] an acute angle [B] an obtuce Angle [C] right angle [D] none
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Q: 2. Answer TEN of the following. | : 20
[1] 1f y = €% cos 2z then find 13
[2] If y =« then find yq
[3] If y = cos3z — gin 3z then find ¥4

[4] 1f the radius of curvature at & point on a curve is 2 then find the curvature at
the point.

[5] Define :(i) Curvature (ii) Radius of Curvature
[6] Let y = f(z) be 2 cartesian representation of a curve C. Then prove that

the length of arc of C between two points A and B corresponding to the
z-coordinates a and b respectively, is-given by

arcAB = f 14 (d—y-) dzx.
o v dz

[7] Verify Euler’s theorem for the function z = tan™" g

4 P — 4,
8] Determine whether f(z,¥%) = -y is 8 homogeneous function or not.
2% — 12

[9] Find % when wsin(z — v -+ =0
{10] Solve y? — 2pay + pA(z? - 1) =m?
[11] Determine whether 3y.dz — zyP.dy =018 exact or not.

{12} Define :(i) Differential Equation Solvable for ¥ .
(i) Differential Equation Solvable for p

Q: 3 [A}] If the angle between radius vector and tangent at s point (r,f)on a polar

curve 7 = f(f) is ¢ then prove that tan¢ = t—:;— 5
a6
[B] Find the angle between radins vector and tangent at & point on the curve
¥™ = g™ cosml b
OR
Q: 3 [A] Find y, fory = &% cos r sin® 22 5

[B] Let y = (z* - 2™ Pind the value of m such that
(z* = 2)yniz + 9ynsr — 00+ yn = 0. 5

Q: 4 [A] Define Rectification and show that entire length of the curve e?(a?~1?) = 8a’y’
is mav/2 10



OR
Q: 4 [A] Find the entire length of the astroid %/ + %3 = g%/

[B] Prove that if p is the radius of curvature at any point P of the parabola
y* = daz and 8 is its focus then prove that p? oc SP3

Q: b [A] State and prove Euler’s theorem for functions of two variables.
[B] ¥ H = f(2z — 3y, 3y — 42,42 — 2z), then prove that
10H 10H 10H _
20 308y 408z

OR
Q: 5 [A] State and prove Euler’s theorem for function of three variable

[B] If 2 = f(z,y), ¢ = rcosd, y == rsind, then prove that
os], [0 _ [oe)* 1 [oa”
oz oyl | or r2 |88}

Q: 6 [A] Prove that the necessary and sufficient condition for the differential equation
Mdz 4+ Ndy = 0 to be exact is that %‘% =4
[B] Selve : (p+y+z)(zp+z+y)p+2z) =0

OR

Q: 6 [A] Obtain the differential equation of orthogonal trajectories of a family of curves
f (:C v s C) = 0. '

[B] Find the orthogonal trajectories of family of parabolas ¥ = 4a(z + a),where
@ 18 the parameter '
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W1, ol e uslell ol Ao [sen wwe 59 & wndl

[1] Al y = sin3z & Al 30 =
[A] 31%in 3z [B] —39sin3z [C] 3%¢cos 3z [D] —39c¢os3z

{2] A y=om Gladl, y,=
[A] n™(loga)"a™ [B] m™(log a)"a™* fc] mrgm= [D] n™a™

[]ﬂy—e‘“—}-eﬂ”" sl g, = '
[A] e2=(2ne2 11) [B] 2ne2(2ne® + 1) [C] e22(2n¢% — 1) [D] SESuRL ol

[4] 88 dg ol geAelr el YRnclct (g vaim qsd{awt ol dsdll
[A] A5 ol ol HRelltiell et
[B] s oflat olt 9JUsIR-1L caud a2l
[C] HMlsl U
(D] Sunl «dl

[5) o5 r = f(6) & (g (r,6) viol ascdl Bl ot Aadl asia
/ (r’ + i)
* ( ) [E] 24 2r2 —rrp

[cl 1+(d9) D] (P nhE

24 2142 — 1y

[6] clootl ettt WHl5REME 52U YslRell ALHoll Guilol aad?
INEGIEDT (8] yella [cluud D] Al8ust «&l.

[7) ¥uuRHe QB2 f(z,y) = sin™ (y) +tan‘1( ) o uRMIQL____ et

Al O [B1 1 [c] -1 [p] 2

0z
-
8 QB 2=z logy w2 9:6 -i—'ya

[A] 22 [B] 32 [C] 4z [D] 122

[9) Qs W8 y = pr — 22 8.
[A] s@eqf wlls:wl [B] p w2 Gyl asia dg
[C] y He G3cll asia Ag [D] Slsuut «t&l
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10] A8 asel A cs UA Aol cledEl as uerwR Asellwat __ wd 8e.
[A] dyslL [B] 225 [c] steslL [D] Slue «igl

w2 ol willew vl A8 ugl 10 yallell ol scllol Wl 20
[1] #y= e 00322 S o RAAL,
2] A y=a" & Ay, Ao,
[3] (@R y = cos 3z ~ sin 3z HI2 4 AL

4] R A ds wretl As ©Blg WL asclBry 2 f4 Al & @g o ol
cscll gl _

[5] calvall A : () sl (i) cscllBlwl

(6] By = f(z) & AY cls ¢ o sldBeL wllsrL flat AL A el B b Urell
Aol A Glgall Al Beil z AM UojsR o Uk b AAA WAt 5205 U AB

ol A8 AB = [7/1+(2)" dz AL,

[7] @R 2 :_ta,nfl-z- W2 Wetre] il ctia] WD 3 ol Q sl

8] QR f(z,y) = ‘Zﬁ:f AHURHIY éh A8l A ustl.

(9] B zsin(z —y) — (@ +7) =0 & dl £ A,
(10] G¥&t A : ¢ — oy + p*(a — 1) =m”
[11] @set wsQ oy.de — 2y’ dy = 0 ANA D B gl A UsAL

[12] cavau i : (i) y HE© Ghcll atau ad @sa wdlsw
(i) p o Ghell s Ad @sa wlsrw

y: 3 [A] 48 r = f(6) Uzel B8 [ (r,0) wol Rrauuela ua 1usls el

Wl A ¢ et A WA 53 tang = —(%)- | | 5
_ i
B] et a5 1z Braugla ua wuals ad ot vRle Hid Ancl, ™ = o™ cosmf
: 5
veldl
U 3 [A] [aim y = e* cosz sin? 2z M@ y, & 5

[B] QR& y = (z*~2)™ W& m ol Acll Bt Al 3 R (22~ 2y 12+22Yns1—n(n+ 1)y, = 0.
It 5

U 4 {A] Auscet ol catvall vl uA WA 523 s 2?(a?—a?) = 8%y ofl Ydl
AoleS may2 B. 10
& (P10
|



WAL
U 4 [A] diRs db 25 4923 = a2 ofl gl cleud el

[B] @ 533 B § URcc y? = oz ol U@ QA UA U= B g
P(z,y) vl dsctBwl p 8ol dl p? o SP? Ul '

W 5 [A] A UA olt (AR MR AUSER sl yilate] Qitet Al 1A A Wl 53,

[B] B H = f(2n — 3y, 3y — 42,42 — 2z) SAA WA 53
19H 18H 10H

29z "38y Taas
wadl -

W 5 [A] QL Alctell RBA W NSFcRoll YR QAtitet Wl Al A Aol 53

B] %A z= f(z,y) ¥ z=rcosd URA y =rsind A Al WA 53
azjl?.-l—l:?f 2‘_ Qf 2 }m 9z 2
s 8y] - Br] T {5’5] ‘
Y 6 [A] MO 53 wlls0 Mdz + Ndy = 0 ad @set wllsre aat d Hizell
o633 e uallid ARl 9 = A B,

(B] Bsat w50 (p+y -+ 2)(ep+ 2 +y)(p + 22) = 0 sl G AN
UM
W 6 [A) dsaiel f(z,y,c) = 0 oll cUoBEL dBl of [set wlsry Andl

B] URAA 4 = da(w +a), U ¢ YAA D, ol cudEl ddlef wlsQ Racl







