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Time : 2 Hours] [Max. Marks : 50 

t'-tt +t : (1) Section — I-tl 319--t-ll j~1 i -Lt-1 f9. 

(2) Section — I~-ll-lt £1S\1~1 319-iIt-u. 'cwt -1 t u.-ll E9. 

(3) Section — n-li. 319--1-i. 9 t1 t f5: 

SECTION - I 

1. (A) (t Etl- [ E( 4'L6 1 c-PJII. ac- Pll @Tsc-lrll &i. t tcIL 

(B) t -(l l @~sc-li. : 

(i) (siny — cosx) dx + (x cosy + siny) dy =0 

(ii) x + y = x3y4 

2. (A) .I?- [ C4 -fl.6 ~l c-1U1I. ci. -ll t-u. @ C4-i'l 1 i. clticiL 

ill p = . 

(B) ~1~ 1`l~~~t C~c-t1: 

(i) 
xyp3 

+ (2y2 — 3x2) p2 — 6xyp = 0; .tip = 
d 

7 

7 

7 

7 

(ii) y = 2p + 3p2 ; ° tip = 
d 
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3. (A) °fit f(-a2) ~ 0 elzt dl Ott( {ct à:  1  sin ax —  1  sin ax;°-ti D
f(D2) f(—a2) dx 

 z sin 2x' tt u Jttul. 
D +D 2 +D+1 

• (B)

(i) (D4 — 6D3 + 11D2 — 6D)y = 0 

(ii) (D2 — D — 6)y = 2e2x — 5 

4. (A) f(D + a) 0 elu, ctl ~tlfGicl ~~1 
f(D) 

e V 
= 

e 
f(D + a) 

V; ~ti V-2tc4 x 

(B) ~t~t'l~~~t @~c41: 

(i) (D2 + 9)y = sin 3x 

(ii) (x2D2 — x D + 1)y = 2 log x 

5. (A)

~tit~t~Gi rll &1M .U141. 

(B) lt(Gtcl S~iTs : 

3 x2 +y2 +z2 -6x-4y—l0z+2=0~+t x2 +y2 +z2 -2x-2y-6z+2=0 

uR~uF .[I. Ztt .  ukt(~i ~tt ztu -t u~t

6. (A) R3 of [ t >c-t~sl c-IGi t ictl4 t1ct ?t tt'-ct Rct. iWLcIL °t c13Zc-~~1 

x2 +y2 +z2 —kx+4y+3=O x2 +y2 +z2 +4x+6y+kz+5=0Ei(

~>zt, ci °lc tt  R-d kiii. 

7 

7 

7 

7 

7 

7 

7 

(B) 4c(Jtx2'+y2+z 2 -2y+2z-23=0;x+2y-2z+5=0 ~t~(x tl21~t1. 7 
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7. (A) )1-&(C-td id~-ll klls~l ~11~ ~C~ 1~~~~1 1  = 1 + e cos 0 Wl4i. 
r 

7 

(B) Est R3a-li [E'4 A-a 3ilc-[kt ?1U{ (2. 4, 
. .J 

dl cHi £sl kl. i a lcnlsl~~zl ~lt~ l 

dui' I. 7 

8. (A) (1 c$. -lt l x2 + y'- + z2 — 16xy — 16yz + 16zx = 0 t -[R kL1 t f9. c.-i'i 

~t~l k1 1 ( lcii. 7 

(B) Z — 'l [ -tic t ' tH.t41( It lU LLsWri~ lt~1t~ct x2 + y2 + z2 =8, x + 2y + 2z =6 

dli a  tst~- c [I j t cncjL 7 

SECTION — H 

h 

9. ~~ti ~~tt~t ~tt~tl (~t~ ~lt~) : 8 

(1) c-t ~t~-att 

_ 4 
3 3 3 

1 + 
 

-t1 O tt zta c4 ll. 

(2) ( C4 [-1 Mkt eY P = + p2lt llMlr'-t C-t iiUlcli. 

(3) Ztl t ~ituui :  1 x3. 
D —1 

(4) R2-ti (1, --J) L k& ztrtCWnt [~t ~tt ft .& tti-t Zii. 
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(5) 31I.Et x2 + y2 + z2 — 2x + 2y — 2z —6 T 0 -t -1 (0, 1, —1) [ k k[ctc-~ x -f 1 

is u ciil. 

(6) L t( [~t~l( , Y — t t ull ~~ ~t1 ~►t t ~t~ e ka-[ I~1 1UlL ~ 

ate tt  caU I. 
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Time: 2 Hours] [Max. Marks : 50 

Instructions: (1) Each question in Section — I carry equal marks. 

(2) Attempt any Three questions•in Section — I. 

(3) Question —9 in Section —II is Compulsory. 

SECTION - I 

1. (A) Write Bernoulli's differential equation and explain the method of its solution. 7 

(B) Solve the equations: 7 

(i) (siny — cosx) dx + (x cosy + siny) dy =0 

(ii) x + y = x3y4 

2. (A) Write Clairout's differential equation and explain the method of its solution. Also 

solve p2 — 3p + 2 = 0, where p = 
dy 

. 
dx 

7 

(B) Solve the equations: 7 

1 3+ 2 2 — 3x2 2 — 6 0• where dY 
(•) ~ ( Y )P xYP= ~ p= ~ 

d 
(ii) y = 2p + 3p2; where p = 

dx 
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3. (A) If f(-a2) ~ 0 then prove that 1 sin ax — 
1  

sin ax; where D = 
d 

. Also 
f(D2) f(—a2) dx 

simplify  
1  

sin 2x. 
D3 +D2 +D+1 

(B) Solve the equations: 

(i) (D4 — 6D3 + 11D2 — 6D)y = 0 

(ii) (D2 — D — 6)y = 2e2x — 5 

4. (A) If f(D + a) ~ 0 them prove that : 1 e V = e 1 V; where V is function 
f(D) f(D + a) 

of variable x. 

(B) Solve the equations: 

(i) (D2 + 9)y = sin 3x 

(ii) (x2D2 — xD + 1)y = 2 log x 

7 

7 

7 

7 

5. (A) Find the condition that the plane lx + my + nz = p, p ~ 0 touches the sphere 

x2 + y2 + z2 = a2. Also obtain the co-ordinates of the point of contact. 7 

(B) Prove that the spheres x2 +y2 +z2 -6x-4y—  l Oz + 2 = 0 and 

x2 + y2 + z2 — 2x — 2y — 6z + 2 = 0 touch each other internally. Also obtain the 
co-ordinates of the point of contact. 7 

6. (A) Obtain the necessary and sufficient condition for two different spheres in R3 are 

orthogonal. If two spheres x2 + y2 .+ z2 — kx + 4y+ 3 = 0 and x2 + y2 + z2 + 4x+ 
6y + kz + 5 = 0 are orthogonal then find value of 'k'. 7 

(B) Find the centre and radius of the circle: 7 

x2 +y2 +z2 -2y+2z-23=0;x+2y-2z+5=0 

7. (A) In usual notation obtain the polar equation of a conic 1  = 1 + e cos 0. 
r 

(B) If the spherical co-ordinates of point A are 2, 
4 
, 
6

Cylindrical co-ordinates. 

in R3, find its Cartesian and 
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8. (A) Prove that the equation x2 + y2 + z2 — 16xy — 16yz + 16zx = 0 represents a right 

circular cone. Find its axis and semi-vertical angle. 7 

(B) Find the equation of the cylinder whose generator line parallel to Z-axis and the 

guiding curve is x2 + y2 + z2 = 8; x + 2y + 2~ = 6. 7 

SECTION - II

9. Give the answer in short (Any Four) : 8 

(1) Write the order and degree of the differential equation: 

4 
3 3 

d3Y 
dx

3

(2) Obtain the general solution of differential equation ey-  W = 2p + p2. . 

(3) Simplify:  1  x3. 
D2 -1 

(4) Find out the polar co-ordinates of the point having Cartesian co-ordinate (1, -J) 
m R2

(5) Find the equation of tangent plane to the sphere 

x2 +y2 +z2 -2x+2y-2z-6=0atpoint(0, l,-1)onit. 

(6) Write an equation of a right circular cone, whose vertex is origin, axis is Y-axis 

and semi-vertical angle is 0. 
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