(463-ED vt -  No. of Printed Pagm:j»s
' SARDAR PATEL UNIVERSITY o
2™ October- 2018
B.Sc.-Sem-I, MATHEMATICS- USO1CMTH21

(Calcutus)
Time:3 Hours , 2.00 {0 5:00 Pm Total Marks: 70
1. Answer the following by selecting correct choice from the options : [10}
{1} if y =log({ax+b)theny,_ . |
_()"nla® (-1 -1 )10
Sy (ax+byr+l (b) (ax+h)ym
( 1) nla” (-1 tpig"
- ( ) {ax+B)n (d) (ax+h)"
(2) Coshx + Sinhx =
{a) e* (b} e™*
(c1 (d) -1.
{3) Directrix of y? = 10x is
(a) x=: — (b) x=->
(c}) x =10 : (d) x =—-10
{4) Asymptotes of y =x?-3x% 42 x are |
(a)x=0,1,2;y=1 | (b) x=0,-1,2;y =1
{c) x=0,-1,2 (d) Not possible .
(5) The Curve of r =cos38 is symmetric about
(a) Polar axis ' {b) Normal axis
{c) Pole {d) Polaraxis ,Normal axis and Pole .
(6) If eccentricity e = 1 then conic is
(a) Hyperbola (b} ellipse
{c) Circle - {d)Parabola.
% <in 10 -
(7) fﬁz sin*"x dx =
@) 355 o iz
63nm
{¢) e A{d) None

@ (P10




(B I fpq = fof sinpxcosqx dx thenJ,, =

(a)
(C) _—]p,\q

(9) f r=a (1- cos@) then p?=

(a) 5

Bar

(€) 5

(10} Velocity isV =

dr
(a);
() |l
2. Answer any TEN of the following.

1) fy= cossx then find y4.

- 2) Evaluate (a x) tan(—~)

3) Ify=e** sm5x then find ¥,

0 E=Jpeag
( ) pHq ]p ~2.q
8r
(b} o
(d) r

() =

(d) None
[20]

4) Find the parametric equation for Vx +.Jy =va.
5) Discuss symmetries of the curve xy —16=0.
.6} Transfer the equation r=tanf + secl m Cartesian form.

7) Evaluate J'G xPsin1x dx.

8) The region bounded by the curve y = Jx_,the x-axis and the line x=41s revolved

about the y - axis to-generate a solid .Find the volume of the solid-by shell method.

9) Find the area of the surface swept out by revolving the circle x>+ > = 1,

y> 0 about x — axis.

10) For the curve y = a sin2x then f‘nd —.

“11) Foru=x* — 3xy® then prove that -a—x—z—

(.12} Definition : Acceleration of a particle.

ﬂzu

—

Pl 0.



3. (a) State and prove Leibniz's theorem. [5]}

(b) Find a b , ¢ so that LM a¢i-2heosxxdce™ _ [5]
x—0 x sinx
OR
1 .
3.{a) fx = cos ( - logy), then find y,, (0). [5]
(b) Find center - to -focus distance , foci vertices ,center and asymptotes for the hyperbola
x2 ¥ 1 [5]

4 5
4. (a) Discuss intercepts ,symmetries ,asymptotes ,sign of function and hence sketch the [5]

xZ-1
curve y = ——.
(b) State when a polar curve is symmetric with respect to polar axis ? Prove it. 5]
OR
4. {a) Discuss symmetries , extent ,closeness for the curver = 3 (1 + cos@ ). [5]
. _ pe
(b} In usual notation prove thatr = TTecoss " [5]
5. {a) Obtain Reduction Formula for fé’: sin® x dx wherene N . [5]
{b) The circle x* + y* = a? is rotated about the X-axis to generate the sphere
Find its volume. [5]

OR
5. {a) Find the length of arc of the parabola y* = 4ax, (a > 0), measured from the vertex

to one extremity of its latusrectum. 51
(b) Evaluate: (1) [# cos® 2x sin* 4x dx. [5]
(2) [ tan®x dx. '
. ds dr\%
6. (a) For a polar equation r = f(8) of a curve ,prove thatE = [r2+ (E") . [5]
3
22
{(b) In usual notation prove that p = g—l%l-L . 5]
2
OR
-6.{a) State and Prove Euler's theorem for z = f(x, y). {5]

£ ]

Q) yb=

[5]

byfz=xyf (f) and z is constant , then prove that

—_— N
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o3 Ul RscdiHiel 2D [Asey yRie sd) diel 204l
o y=log (ax+b) dly,= .
(D" (n-Dla"

Lo ;
(ax + b) (ax+b)
(=1 n!(i” @ (- n!f”
(ax + b) (ax+b)
Coshx + Sinhx =
e (b) e™
1 d -1
v = 10x ofl [BRAASI.cevereerenes 8.
5 -5

X= 5 (b)y x= 5
x=10 (dy x=-10
y =% — 3x" + 2xoll 2Aaid 2UE..eeeunnen 8.
x=0,1,2;y=1 (b)y x=0,-1,2; y=1
x=0,-12 (d) s a2l
4s 1= cos30 M RiMd 8.

419 2421 (Polar axis) (b) APiled 2421 (Normal axis)

Y (d) ¢d iz, APl A2 Hal Y
s BcXogall e=1 dl AISY .ovevrirvereens 8.
LR (b) Guad
ada (d) wRaa

3 |

j Sin"x dx =

0

63 63

256 512

637

—— (d) suel «gl
256
8 Jpy= .{ Sin”x Cos"x dx dl Jpq=

4
+1 -1

_"L Jp—2,¢_r (b) LJ}HL(}
P + q P + 4
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(c)
(€)
(a)

(c)
(10)
(a)
(c)

U.R
(V)

(2)

(3)
(¥)
(1)
(s)

()
(€)

(€)

p 'jp I} (d) UB_:;I— ']_rJ—Q i
p-q " prq
A r=a(l-cosd A p‘j:
ar 8r
i by —
9 (b) 9
8ar
- d r
9 (d)
dQol | =
dr dr
“ by i
dt ®) di
|V | (d) none
913 d 20 ofl ¥4I A, (:0)
*l y = cos3x dl y, AL,
Bud e: lIm (g —x) tan (S_mfj
X = 2q
%l y=e™ SinSx dl y, A&,
Jx + v = Ja o wad whse e,
9% xy —16= 0 ofl 2iMdd) Uil
wlls2el 1 = fan G+ secd of $iEl300 2u3uni ulRadal §3.
l
[Bxc 2014 : j x* Sin”'x dx
G
as y=+/x, x-22l el il x=43 y-uel ofl igoy uRemel sAAdi eeio]
gloig Adl, (by shell method)
ada x’ 37 = 1 (> 0) @ x-giell AR YReMERI SAU RUId] Yi6e] Y650

Yo,

d.
(90) 4% y = a Sin2x Hi2 e,

dx
(29) y=x"— 3x’ Al Al 533
2 2
a_lf + @; — 0
ox” oy”

(2R) Al : SRIal HAD|

u.3

(1)
(o)

u.3

()

dloollaso] WA @il HAal AilCid 83, - (ow)
lim 4¢ —2bcosx+3ce” =2 dl ab,c M4, (ow)
x—0 xsinx
x84
o) x=cos(-1— Eogy] dl y,(0) 2N, (ou)
m

2







2
J; =1 ui2 Bogell clifbio] 2id, olildtoli 21, Bag 2 eict 2usT8) Mell. (ow)

(61) dldud %‘L—w

.Y
() 48 y= \ Wi Hi2 d:vis), Alddl, Weid 2uRiST 2Hdl Rai Rigell 24 53 (ou)
x“ pa—.
vl Use] UIAUIa S,
(c1) yelat as B yellar 24zia 2AMa 8 A4 sAR s8cila A dvil el AI(GHd 8. (ou)
Y4
u.Y
(W) ds r = 3(I+cosd) AL AMdal, [QdIR idl Agiaiall U 53 (ou)
(o) MuRia A Afed 57y = —- (ou)
l+ecosd
YRY
(2A4) j Sin"x dx , where neN 2 dgjsR@I 2 Jadl, (o)
(o) ada x’+y’=a’ d x-2ziol] A1yelisy gaiadi 2RI Nase] Eeigar A, (ou)
AL
uu
() waE ¥ =4ax (a>0) o RIAGigeN aldicicton As vicalSg Yellofl 2ruoll dengf Aaal. (ou)
(of) [BHd 2 {ou)
(1)] cos® 2xsin 4x dx  (2) J‘ tan® x dx
0
u.§
ds , | dr ?
(1) ydla 2nflsRel r = f(6) Hi AG1d 8AF —— = |r +(—mj (ou)
de dae
24372
(o) uulAa 2ABaui A1lcid §2) 3 p:gtl‘—)— (ou)
X
Y
M.§
() z =f(xy) Hi2 2dare] T @Vl 2ial AIGHd 821, (ou)
(1) A z=xy f(J—)j A4l z AN 81 d) 2A#I[Cd 8 ¥ (ou)
X

\'[ ;H"J’}
For T

flx) { _ ‘E”J_}
Yy ldx







