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Note:

1. This question paper contains eight questions. Attempt total five

questions including question No.1 which is compulsory.

2. Each question carries equal marks. Marks are divided and indicated
against each part of the question.

3. Write legibly. Each part of the question must be answered in
sequence in the same continuation.

4. If questions are attempted in excess of the prescribed humber only
questions attempted first up to the prescribed number shall be
valued and the remaining answers will be ignored.
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1. (a) Find order and degree of differential equation whose general

(c)

(b)

3. (a)

solution is y? = 2c(x + +/c) where c is a positive parameter. (05)

I9 Add FHIGIUT Pl PifC T G I BRI OTHT AUG & y? =
2c(x + /c) & S8l ¢ U&b B AD U & |

How many solutions does the following system of linear
equations have? (05)
-Xx + 5y =-1

X-y=2

X+ 3y =3

fr=faRad WRaw Iiever & e & fhda &1 8 ?

-X + 5y =-1

X-y=2

X+ 3y=3

Find the intervals in which the function f(x) = 10 - 6x -2x? is
strictly increasing or strictly decreasing. (05)

S SI=RTeAT BT ST BT R B f(x) = 10 - 6x -2x* FPR=R aefE &R
PR BT 8 |
Find the unit outward normal vector at the point (% % ,0) for

the surface x? + y2 + z%2 = 1. (05)

TS x2 +y2 +2z2=1 a%wa%ﬁ?g;(
SPhTs e Afe’T BT FMd BRI |

1 1
5'5’0) R IR P 3R

Two solutions of the ordinary differential equation y” -2y +y =
0 are e™ and 5e**. Is the general solution of the differential
equation y = Ae*™ + B5e** ? (10)

HEIRYT 3adhdd FAaRT Y —2y'+y =0 & a1 8 & e’* 3R 5e*¥
Ty = Ae™ + B5e ™t 3addl HHIHRU BT U ATUD Bl 57

If the integrating factor of differential equation (x”y? + 3y)dx +
(3x8y — x)dy = 0 is x™y", then find the values of mand n. (10)

srame W (x7y% 4+ 3y)dx + Bx3y —x)dy =0 &1 \Hwme
Tomes x™y™ 2, m 3R n BT AF T BRI

The direction of vector A is radially outward from the origin, and
its magnitude is |A| =kr® where r?=x?2+y%2+2? and k is
constant. Find the value of n for which v.4" = 0. (10)
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(b)

4. (a)
(b)
5. (a)
(b)

fodl |fe"T A @1 71 a1 fovg | oard 48R @l 3R 8 3R SHBT URHATT
Al =kr™ 8 W@t r2 =x2 +y2 + 22 3R kIR 8 | n & A4 G
a1 R g V.A =0 2

If P, Q and R are three points having cartesian co-ordinates (3,
-2,-1), (1, 3, 4), (2, 1, -2) respectively in XYZ cartesian plane,
then find the distance from point P to plane OQR where O is the
origin of the cartesian plane. (10)
e fpdl BRI w9aa XYZ § 49 fdg P, Q 3iR R & @i =T (3, -
2,-1),(1,3,4),(2,1,-2) B8’ & a9 fag P | ¥9dal OQR ¥ T AT BRI
STel O i F9ddl H 9ot a5 5 |

Suppose f(x) is a function satisfying the conditions: (i) f(0) = 2,
f(1) = 1 (ii) f has a minimum value at x = 5/2 (iii) f'(x) = 2ax +
b for all x. Determine the constants a, b and the function f(x).

(10)
AT & wer f(x) zrat (i) f(0) = 2, f(1) =1 (i) f &1 x =5/2 W =
A9 = (iii) f(x) = 2ax + b @1 x & forg, AT wxar 81 =R a, b der f(x)
BT A S PRI |

Change the order of integration in the integral [ f(x,y)dxdy.
Area for the integration lies between the curves y = x tana, y

=v aZ—x2 ,x = 0 and x = acosa. (10)

o~ o

[ f(x,y)dxdy wmpa # wMdbad &1 @8 uRafda STy | wmead a1
& gl y=xtana,y=V a? —x? , x=0 3iR x = acoso ¥ fERT 53 & |

Let U and V are the vector spaces and T : U - V be a surjective
linear mapping and dim U = 6, and dim V = 3. Then find dim
KerT. (10)

7T fF UBIRYV Ofe”r wafle B3R T: U > V Udh I=BedH RIH wUTRY]
gaam M U=6 3R V=381 T & 3ifc &I a1 S BT |

Let R? (R) is a vector space with respect to ordinary addition
and scalar multiplication. Find the rank of the linear
transformation T : R® = R? defined by T(x,y,z) = (y,0,z). (10)
wer f6 R (R) WRIRT AWT qerr 3T que @ wer wfe’t wHie @ WRaw
IR T : R = R® 39 R O ulRaifyd & T(x,y,z) = (y,0,2), T @& &ife
T B
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6. (a)

(b)

(b)

Let A be a 3 x 3 square matrix with eigen values 1,-1, 0. Then
find the value of det (I + A!%), (10)
afe A Td 3x3 T AE & s sivaeftie 99 1,-1,0 8| AR (I
+ A') &1 79 ST BT |

Let R* (R) is a vector space with respect to ordinary addition
and scalar multiplication. Let S be its subspace spanned by the
vectors (1,2,3,0), (2,3,0,1),(3,0,1,2).Then find the dimension
of the vector space R%/S. (10)
w7 6 R* (R) WeIRoT T qerm 3’ o & wner wie’T whie ® A
gIdT Uk suwHe S, wfe”’1t (1,2,3,0), (2,3,0,1),(3,0,1,2) &RT SifvdT 81T &
|’ waite RY/S @ f&mr 9d a9 |

In a finite dimensional inner product space V, {wi, wy,
.......... .Wp} be an orthonormal subset of V such that Yi=7|<
wi,v>2 =1llv II> for all v € V. Then find the basis of V. (10)
e aRMA a9 s1aRe o F[te V, § {wi, Wy, v, W}, V @1
JHMI dlfdd SUEHead & 39 YhR 9 Zfi?|< wi, v>[2=1lvIP wf v
EV & . V &1 IRIR AT B |

Let V = R? be finite dimensional standard inner product space.

Then prove that {(-1, 0) (0, -1)} will form an orthonormal basis
of V. (10)

el oRfa favira 7 aniaRe o wHfe V = R2, # Rig a1 & {(-1, 0)
(0,-1)}, V&1 YH=I lifdd 3MER § |

With usual notations, prove that the angular acceleration in the
direction of motion of a point moving in a plane is rav _ ”—zd—p .
p ds p< ds

(10)
A\ Hahadar 9 g #ifoie 6 te gada d fedE T b1 @ Tt @l

Three forces P, Q, R act along the sides of the triangle taken in
order formed by thelines x +y =1,y -x =1,y = 2. Find the
equation of the line of action of their resultant. (10)

dF 9t P, Q, R ¥Rl x+y=1,y-x=1,y=2 ¥4 [¥d fayst &1 yorsi
& AT HA'T W 8 | URVHT & fHAT AT & FHIBROT BT ST DR |
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