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OQUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions @
There are EXIGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.

Candidate has 10 attempt FIVE questions in all.
Question Nos. 1 and § are compulsory and out of the remaining, THREE are to be attempted choosing at
least ONE from each Section.

The number of marks carried by a question/part is indicated against it.
Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly
on the cover of this Question-cum-Answer ((JCA} Booklet in the space provided. No marks will be given

for answers written in a medium other than the authorized one.
Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated. symbols and notations carry their usual standard meaning.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question shall
be counted even if attempted partly. Any page or portion of the page left blank in the (Juestion-cum-Answer
Bookiet must be clearly struck off.

I il . -y o iy sl


https://prepp.in/

www.prepp.in prepp

Your Personal Exams Guide

Wos—3
SECTION—A

Q. I(a) Ry wu @few V, =(1, 1, 2, 4), V, = (2, -1, -5, 2), vV, = (1, -1, -4, 0) aur
V, =, 1,1,6)rd : wax 8| R U8 Qg 2 ? IYR IO B UM F @ <oy |

The vectors V, = (1, 1, 2, 4), vV, =2, -1, -5, 2), V, = (1, -1, -4, 0) and

V, =, 1, 1, 6) are linearly independent. Is it true ? Justify your answer. 10
Q. 1(b) Mwfcitéra 3regs &1 dfdq wiws &9 # gHIG g 3T Tegwamq 39! St FAHITAC
12 3 4 e
2 1 4 5
1 § 5 7.
8 1 14 17

Reduce the following matrix to row echelon form and hence find its rank :

10

Q. I(c) T icriEa € =1 719 o

L[ 2 -EJM[%J
I"*ﬂ[ a l

Fvaluate the following limit :

_ X
a

Lt

X =+f

10

el
) .

Q. 1(d) Tafcriem gwa &1 WA e -

N

Vsinx

3sinx +3/cosx

Evaluate the following integral :

dx.

3 Vsinx dx
Usinx +{cosx 10
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Q. le) ‘a’” & 7 warms wa # v g¥ad ax - 2y + z + 12 = 0, MHEF
x*+y 422 -2 -dy+2z-3 =0 wnf v 21wl Reg A o ww SR

For what positive value of a, the plane ax — 2y + z + 12 = 0 touches the sphere

x? +y2+ 2> - 2x — 4y + 2z — 3 = 0 and hence find the point of contact. 10
1 0 O
Q. 2a) R smagp A={l 0 1| g@ smege A = w@ #RA
01 0
” 1 0 0]
If matnx A=|1 0 l: then find A3, 12
f 01 0
l
‘ Q. 2(b) & WFEER T TF T WAl & B IR IW T N YAqW dAAE AT &, ol I
Fa% & IJgD JERX F Bewr 1w HIqId  HiclH FIToTy |
'2 A conical tent is of given capacity. For the least amount of Canvas required, for it, find
’ the ratio of its height to the radius of its base. 13
_ Q. 2(c) Frefertd ege & I AT UT ARG Giewl P WA BT
' 1 1 3]
’ 1 5 II
3.1 1)
Find the eigen values and eigen vectors of the matrix :
1 3
T ! 12

311

Q. 2(d) T ¥iF Syz - 82x — 3xy = 0 F AT TER wHaq T (@R F ¥ @ TTF @0
6x =3y =2z 8, @ I A FF J@ P FAG AGH Diiad |

If 6x = 3y = 2z represents one of the three mutually perpendicular generators of the cone
Syz -« 8zx = 3xy = 0 then obtain the equations of the other two generators. 13

Q 3a) R V=RIaw T e A(V) & &ft a, A(V) ¥ 81 TR
T(a), 8y, 8y) = (23; + Sa, + 25, =33, + 8, — 2y, —a; + 23, + 3ay)
 gro gRwfda g1 @9 e
Vi =(1:01) V,=(1,21) V,=@G,-11
® g I T T B |

+w
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Let V=R>? and T e A(V), for all a, € A(V), be defined by
T(a,, a,, a;) = (23, + 5a, + a;, -3a, +a, — a;, -3, + 2a, + 3a,)
What is the matrix T relative to the basis

vV, =(1,0,1) V,=(1,21) V,=03,-11)7 12

Q. 3(b) TEF x2+y2 + 22 =1 W Rug farg Frefan o Beg (2, 1,3) 9 afwdm gt W & |
Which point of the sphere x* + y? + 22 = 1 is at the maximum distance from the point

2,1, 3) 7 13

Q. 3(c) (i) ¥ wHqa & wamw fyeee o {ege (2,3, 1) @ (4, -5, 3) q Tucal 8 4
x-3&7 P GHAL B |

Obtain the equation of the plane passing through the points (2, 3, 1} and (4, -5, 3)

parallel to x-axis. 6

(i) waie FRR B e

x~a+d y-a z-a-d - x—b+c_y—-b=z:’o-c
-3 o o+ 8 Py B P+Yy
gaacia 21 3fe 81, @) Iq gHOA 1 GHE A i, Ed 39090 & e
Rud & |
Verify if the lines :
x—a+d y-a z-a-d . x-b+c y-b_ z-b-c
o -3 o atd O B-v B B+y
are coplanar. If yes, then find the equation of the plane in which they lie. 7

Q. 3(d) B+ wHTA F Teaida HL

_U (x —y)’ cos’(x +y)dx dy

9Bl R U ga9qid 8, fma ot F7a1 (n, 0) 2n, 1) (m, 2m) (0, ) B |

Evaluate the integral

” (x — y)2 cosz(x +y)dx dy
R

where R is the thombus with successive vertices as (r, 0) (2, ) (w, 2n) (0, »). 12
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Q. 4a) Feafafaa &1 s Frerfog

I Viy-x*| axdy
R
wgl R=[-1,1;0,2].

Evaluate _U JIy—-x?| dxdy
R

where R ={-1,1; 0, 2]. 13

Q. 4b) R*® 39 Iygwne @ R @ A N @y

{(1,0,0,0), (0,1,0,0), (1, 2,0, 1), (0, 0, 0, 1)}
gTa RAee@ 81 dqouearq IF1 Amgr e |
Find the dimension of the subspace of R?, spanned by the set

£(1,0,0,0),(0,1,0,0),(1, 2,0, 1),(0,0,0, 1)}

Hence find its basis. 12
Q. 4(c) R W x2 + y2 =2z U A wFEAq wEid GAGd TE dl @ A, S gHad
x=0%, uq Feqd &1 I¥ % & Y dhwQ g g I8 dE Jem w99t w2
Two perpendicular tangent planes to the paraboloid x* + y? = 2z intersect in a straight line
in the plane x = 0. Obtain the curve to which this straight line touches. 13
Q. 4(d) fe My Herd
X2 = XAy
7 Jy’ (X, }r);:(O, 0}
f(x, }')=‘ X“+y
0 (x, y)=(0, 0)
% fou giacy @ yawaAEdr F 9OHT HiY |
For the function
X2 — XAy
; \/y v (X, y)#(0, 0)
f(x, y): X +y
0 (x, y)=(0, 0)
Examine the continuity and differentiability. 12
C-AFZL-O-NBUA
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SECTION—B

Q. 5(a) fr=fafear sEwa i< 1 B Frivid :
xcosxg—y--f-y(xsinx+cosx)-——l, _

dx -

Solve the differential equation :
xcosx-§1+y(xsinx+cosx)=l. 10 g
X

Q. 5(b) PeAfafaT sasa gxmen & 8d Hanad
(2xyteY + 2xy3 + y)dx + (x¥yteY - x2y? — 3x)dy = 0.
Solve the differential equation :

2xyteY + 2xy? + y)dx + (x3y*eY — x%y? — 3x)dy = 0. 10

Q. 5(c) T Rz, & g aad wfd (TWUE.UwH.) & @I B, IaF IWH ‘a’ T D T B

Gfamszrf%uf?f?rdﬂqﬂ{ﬁ%a 8, @@ Ia@ v fap s Rw @, wig Fmadwn

F A IAI WY, @ IEPT A FEH HIGA DI |
A body moving under SHM has an amplitude ‘a’ and time period “T’. If the velocity is

trebled, when the distance from mean position is ‘%a ’, the period being unaltered, find

the new amplitude. ~ 10

I3

Q. 5(d) 8kg WX H TF S, FFEX ¥F ¥ T AR 9T T &sw YT TAGHE B IdF TR
R aeE I T @ IEUFs FbFIR T 3@ Bor ¥ 93 & 38 &
qUET I ey g1 g | Wl ° G99 T g |

2 —
B e gk Ll
A » - Fi - X _:;'.1
b '

A rod of 8 kg is movable in a vertical plane about a hinge at one end, another end
is fastened a weight equal to half of the rod, this end is fastened by a string of
length / to a point at a height b above the hinge vertically. Obtain the tension in the string. |

~ 10 ;

e

Q. 5() P71 < wadl x2+y?+22-9=0 qul z=x*+y* -3 F &9 Reg (2,-1,2) R F -
§Ta oy | —

Find the angle between the surfaces x? + y2 + 22 -~ 9 =0 and z = x> + y2 - 3 at }!i

(2: -11 2)' . 10 r
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Q. 6(a) TRk (x +y)?, =T I@dHdT FHiw<u (4x2 + 2xy + 6y)dx + (2x% + 9y + 3x)dy = 0 FT AP
Pus 8 @ ‘a’ ® T ArgH N | Geqedlq Haed @i &1 ga e

Find the constant a so that (x + y)* 1is the Integrating factor of
(4x% + 2xy + 6y)dx + (2x2 + 9y + 3x)dy = 0 and hence solve the differential equation.
12

Q. 6(b) T FTTET WX A wigw, Frad yal® &1 WX 4 kg2, fiig AT & @l # Y FFE<
@ MR ) I g R gl W w2, e golor one g2 9 @ @
drg 60° %1 Fror 2| Bl W 3@ o i AW @ T B aw @R @ Rhea Wm
HT FHT I oY |

Two equal ladders of weight 4 kg each are placed so as to lean at A against each other
with their ends resting on a rough floor, given the coefficient of friction 1s p. The ladders
at A make an angle 60° with each other. Find what weight on the top would cause them

to slip. 13

Q. 6(c) afe @ A AxZ — pyz = (A + 2)x Tl 4x’y + z° = 4 [9=g (1, -1, 2) WX T=aq Fed
gl, @ A q pu & " Mg
Find the value of A and p so that the surfaces Ax? — pyz = (A + 2)x and 4x%y + 2} = 4
may intersect orthogonally at (1, ~1, 2). 12

Q. 6(d) TF R, 7 3 Fg ¥ =aiia, SN TH P [FAWIIC VT H@ 8; ‘a’ §H F FawmAEE
] IAFT UYE F@ B IR Peg G FOEA H GAY ATH R |

A mass starts from rest at a distance ‘a’ from the centre of force which attracts inversely

as the distance. Find the time of arriving at the centre. 13

Q. 7(a) (1) M Afafas & arng fadiw sqay 9@ sikE .

ty

. (. ] S
—— | 4 %
_mLHs’J s"‘+25e |
(i) oTATd ®IaX & FOW Fh, FAeatafaa
y'+y=ty0)=1y0)=-2
F1 89 FAwia

(1) Obtain Laplace Inverse transform of

£n(l+-15-)+ z > ™).
- s’ s* +25

(ii)) Using Laplace transform, solve
y"+y=1ty0)=1y0) =-2 6+6=12

r
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Q. 7(b) U FU, TE UH! Tergl & ;UR W G fog 7, vafm fFr wmar @, Foms yaora @&
T g vE a2 R gefln Y@ swfgr 81 98w wE $ wiele-g gd g d UBTE!
# g W) & @ g @ s ocawa B afe o & FgEie @tw 30° 9 Feie h
g, @ 989 & IRNE a1 ua Iad g o Fater @

A particle is projected from the base of a hill whose slope is that of a right circular cone,

whose axis 15 vertical. The projectile grazes the vertex and strikes the hill again at a point e
on the base. If the semivertical angle of the cone 1s 30°, h 1s height, determine the initial X
velocity u of the projection and its angle of projection. 13

Q. /(c) W §Rw &
F=(x?+xy)i+(y? +x%y)]
% fewr mur 8 1 wewivd wiae & g8 /A F oaqefl @ o A8 | #a: iy fava s Al |

A vector field is given by

F= (*x2 + :»;yz)i~ +(y2 + xzy)j

Verify that the field F is irrotational or not. Find the scalar potential. 12

Q. 7{(d) ITHA GHH I
X = py - p°

, g d
HT FA (AFICRQ, Sl p=ai-.
Solve the differential equation

_ ) _dy
X =py — p wherep—dx. 13

Q. 8(a) W I N@aT F TR W@ Hivd, @ @ ‘2’ Prow gl 3w R wow awe
g eMe [ g 39 el 3 Q- oy 3 w9l ¥ @

Find the length of an endless chain which will hang over a circular pulley of radius ‘a’

so as to be in contact with the two-thirds of the circumference of the pulley. 12

Q. 8(b) TF FU, UF ¥ B A, TF fud dw F A N g P FWAUR B, W =S R
NOfe FU F AN F 1 UYERsd gl a, b ¥ (a>b), a@ "W &1 gdiwon wiw A

A particle moves in a plane under a force, towards a fixed centre, proportional to the b
distance. If the path of the particle has two apsidal distances a, b (a > b), then find the
equation of the path. 13

C-AVZ.O-HBUE 8
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? Ie"‘(sin y dx + cosy dy)
C

Q. 8(c) F=afafea =1 717 H=1iaC

w8t CF ammg &, RrEd (0, 0), (x, 0), [n, g] (0, %J i ¥

/s

q Evaluate Ie "(siny dx +cosy dy), where C is the rectangle with vertices (0, 0), (r, 0),
C

( ] (O;J 12

Q. 8(d) =1 I@da wHIHT F T PR

d'y d’y d’y dy
o +4x1—2 —2x =L -4y =x? +2cos(log_x) .
ax O dx dx’ ax_ e
Solve :
3 2
>4d¥+6x3dy+4x2d 3 2xdy 4y =x* +2cos(log,. x) . H

dx dx dx dx
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