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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question 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 (QCA) 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 meanings.

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 Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

L.(b)

1.(c)

1.(d)

1.(e)

gus ‘A’ SECTION ‘A’

HH .m |!. Vl =(2’ _1s3= 2)) V2=(_1’ 1: 13”3); V3=(1, 1, 9,—5) HHIE ]Rd a? ?ﬁq
ey €1 = (3,-1,0,-1)e fgla (7, v, 13} ? AW IW A wdafed ’ig
Hifg |

LetV,=(2,-1,3,2), ¥,=(-1,1,1,-3)and V3=(1, 1, 9, -5) be three vectors of the
space IR*. Does (3,-1,0,-1) € span {V,, V,, ¥3} ? Justify your answer. 10

Tx,y,2)=(x+z,x+y+2z 2x+y+32) e fou o Wew 9w
T: R—- R & e oo ymar sia Fifsg |

Find the rank and nullity of the linear transformation :
T: R3>>IR? given by T(x,y,2) =(x +2, x +y + 2z, 2x +y + 32) 10

p T g % A T P s frg lim ZATLEOSD TSN o g §

x—0 X
] FTR TN

x(1+ pcosx)—qsinx

Find the values of p and ¢ for which lim 3

exists and equals 1.

x—0 X 10
1 log x
wE | 1+xdxaﬁraﬁmﬁmmﬁmﬂﬁql
. : ! log x
Examine the convergence of the integral L g dx 10

T R quad, S gE-fag 0 ¥ R gl 3p W ®, e A o fagEi 4, B,
C R Fear § | Uiy & 9gehas 04BC & =% =1 fagay

)W 18
9(_2+7+7]=‘“§'%'

7 g P

A variable plane which is at a constant distance 3p from the origin O cuts the axes
in the points 4, B, C respectively. Show that the locus of the centroid of the

tetrahedron OABC is

A
9(_2+“'2'+_2J=—2' -

X yrerg P
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2.(a)

2.(b)

2.(c)(1)

2.(c)(ii)

3.(a)

af 3R {(1,0,0), (0, 1,0), 0,0, 1)} ¥ aer Weeh w97wRI 72 R3—> IR3 & 1eqg

i1 3
12 i
0 1 3

T R {(1, 1, 1), (0,1, 1), (0,0, 1)} F ¥ T 3ATeqg Wa T |

If the matrix of a linear transformation 7 : IR3*— IR3 relative to the basis
{(1,0,0), (0, 1,0), (0,0, 1)} is

11 2
-1 2 1
0 1 3]

then find the matrix of T relative to the basis {(1, 1, 1), (0, 1, 1), (0, 0, D). 13
A AT Z = 502 +)2) AR Z = 6-Ta2 )2
& 99 fR 39 & smaaw @ i 9 B wwea @ am ek |

Evaluate the triple integral which gives the volume of the solid enclosed between the
two paraboloids Z = 5(x2+)?) and Z = 6 - 7x% — 2. 15

qufse & wfiamor 22+ 3)2 — 8x+ 6y~ 122+ 11 =0
T Qe waeEs weifa @Rar € | @ @ 9o s ik qer wwaet @ s W
Fifo |

Show that the equation 2x”+3)y?—8x+6y—12z+11=0 represents an elliptic

paraboloid. Also find its principal axis and principal planes. 10
m§+%+§=1,ﬁ&ﬁm sEl H FAW: 4, B, C ¥ foeran ® | g AR 5 5w

fog 0@ 39 4BC A Fram areh Yamsit grr e i @1 i

Ao ol ogron

The planc 24 ; +— =1 meets the coordinate axes in 4, B, C respectively. Prove that

the equation of the cone generated by the lines drawn from the origin O to meet
the circle ABC is

yz(%+§)+z;{£+%)+xy{§+%)=0. 10

100
ﬁmw%A=[1 0 1}
010
(i) 3qE 4 & T F-een Wi =t wanfua Hifg |
(i) TR f6n=>3 % Tl 7= 472+ 2 I; Sl 1 e 3 o aowwrs st #
FATT 44 wra g |
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3.(b)

3.(c)

4.(a)

4.(b)

1- 49
Let A=|1 0 1
i O 0
(1) Verify the Cayley-Hamilton theorem for the matrix A.
(i) Show that 4"=A"2+A4*—1] for n=3, where I is the identity matrix of
order 3. Hence, find 4%°. 10+10
% \fea qufzd 1 (0, 0), T f(x, y) = 2x* — 3x%y + )2 F1 ww-forg & srwran =4 |
Justify whether (0, 0) is an extreme point for the function f(x, y) = 2x* — 3x%y + 2.
15
A 2+ )2+ 22— 4x—6y+2z—16=0; 3x+y+3z-4=0 & B ToRA I A
@1 gt T § feafeat & s $ifsg
() &5 (1, 0, -3) A W A |
(i) feam @1 99 M &1 T geq 99 o |
Find the equation of the sphere through the circle

2+ +22-4x-6y+2z2-16=0; 3x+y+3z2-4=0
in the following two cases.

(i) the point (1, 0, —3) lies on the sphere.

(1) the given circle is a great circle of the sphere. 15
i+ 2 %1%
s =1 3 0 -
G 2i: Lot 3y
SV O SRR

H ufeh GHMIG G9FE &9 § GHFET 9 SER Siie HId R |

Find the rank of the matrix

1 2 -1 0O
-1 3 0 —4
Ale 3ig
AT HE |
by reducing it to row-reduced echelon form. 15
TH Y22 - 1)=2x—1 &I FqRRaa Hifsrg |
Trace the curve y*(x>—1)=2x—1. 20
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4.(c)

5.(a)

5.(b)

5.(c)

g s for @it y =mx, z = ¢; y = —mx, z = —¢ 3K
FA+)y =d?, z=0 ¥ fiem arelt Tar &1 fomg-wa
m*(cy — mzx)? + cX(yz — emx)? = a®m*(22 - * © |

Prove that the locus of a line which meets the lines

y=mx,z=c;y=-mx, z=—c and the circle x> +y?>=42, z=0 is
m*(cy — mzx)* + cXyz — emx)? = a®m*(2* - c2)2. 15

9gus ‘B’ SECTION °‘B’

WRIEHS-HH qoaT %—ny=2, y(0):1a;rgay=e*2[1+&e¢(x)]a:mﬁ
T I |

d
Obtain the solution of the initial-value problem Ey —2xy=2, y(0)=1 in the form
y=ex2[l+'\/Ee?f(x)]. 10
e @ ® L{f(t); p}=F(p).

= s o i -3t
qutzu J‘@df:fp(x)dx. T THTR J'E—Z;e—d: N WH W HIR |
0 0 0

Given that L{f(¢); p} = F(p).

¢ % e
Show that I @d{ = J.F (x)dx_Hence evaluate the integral J.E-t—edt, 10
0 0 0

HGeATd ‘o’ 1 T dan (fafereR) uw e Y@ & sy we iR dar @
o gon % | 9o 1 s dfosta: fBR R | s 0 9 WR W @ uE U e
AT G FEAER H 45° 1 A 940 T A9 RRT A AR F GeR a9 S W
fewmm € | 3R w1 @@ o €, 99 quzu f

a_\/§+5

I 42
qER 3R Sem i wfafrd st s Hifto |
A cylinder of radius ‘@’ touches a vertical wall along a generating line. Axis of the
cylinder is fixed horizontally. A uniform flat beam of length ‘I’ and weight ‘W’ rests
with its extremities in contact with the wall and the cylinder, making an angle of 45°
with the vertical. If frictional forces are neglected, then show that

a_ \N5+5
I 42
Also, find the reactions of the cylinder and wall. 10
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5(d) W F0 I 0’ F AN A Wl T H A WA A qf #F afondier § | w0 forg
P& OP ¥ wfew fean & » 3 & e § w1 OP=p R | T W g PR I

Fnaﬁﬁamwmaﬁqm&ammga,eﬁmmwam

A particle is moving under Simple Harmonic Motion of period 7 about a centre O.
It passes through the point P with velocity v along the direction OP and OP =p.
Find the time that elapses before the particle returns to the point P. What will be

the value of p when the elapsed time is g ? 10

5.(¢) AR @ =sinOi+cosb j+0k
g=cos€?—sin0}—3]?
C=2i+3j-3k
R Ry T ax(bxe) F 0 F GG aEFE F A, 6=§ IR 0= R W
Hifvg |
If E’=sin9§+cosﬂ_?+9fc
3=cos6?—sin9}-3£:
c=2i+3]-3k

then find the values of the derivative of the vector function zx(gx?) wrt. 6
atB:-g and 6=r. 10

6.(a)  FAHA THIE :

3 2
-‘2:-%—3i%+4—y-2y=e‘+cosx
dx dx dx

F & HIfT |

Solve the differential equation :

%—3%+4%'—2y=e’+cosx. 15

6() T N W q9 R frg 0, ¥ F] v T Afver WA For 9 W IFEARK 7 A
wafa fe wman € o &fte wE R, | ARk R g fag 0,, I Sl SR T
# 0, % wwatwa: b 39 W R, A ot 0y T A ¥ TR AW 0 R wElE
for st ® A @fow WE R, ®

1 2gh
ﬁziﬁﬁ‘l‘lR2>RlEHT(RZ—R,):R,=§{J(1+ & ]—1}:1

v2sin’ @
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6.(c)

7.(a)(1)

7.(a)(ii)

7.(b)

When a particle is projected from a point O, on the sea level with a velocity v and
angle of projection 6 with the horizon in a vertical plane, its horizontal range is R,.
If it is further projected from a point O,, which is vertically above O, at a height &
in the same vertical plane, with the same velocity v and same angle 0 with the
horizon, its horizontal range is R,. Prove that R,> R, and (R,—R,) : R, is equal to

£ [1+2+gh—)—l 45 |
2 v?sin’ @ 15

FHTHA I.[(3y2z2 i+4z2%x2 j+ 2%y? EJ -nds
S

& WA WA R STl S G0l 2= 0 F IR Y8 432 + 4% + 422 = | & F9Q /AT
R 3R xy-oae gRT IReg € | S TE-ATERT W F wia S |

Evaluate the integral -”( 3y22% i+ 42%x2 f+ z%y? );) -nds,
S

where S is the upper part of the surface 4x2 + 4)? + 422 =1 above the plane z =0 and
bounded by the xy-plane. Hence, verify Gauss-Divergence theorem. 20

dy 2xy° +2
HAFHA GHIGOT ; = =———= = F B WA HIT |
dx  3x%y? + 8¢V

3

Find the solution of the differential equation : & —%—-—@3— 10
3x°y° +8e"

T x2p2 +y(2x + y)p + Y2 =0 & AT y=y 3R xy=v TR T &7 &
FaER A | s sl w1 ww fefg sk ufse B y+4x=0 srae
Tt & us fafew v R
Reduce the equation x?p?+ y(2x + y)p + )2 =0 to Clairaut’s form by the substitution
y=u and xy =v. Hence solve the equation and show that y +4x=0 is a singular
solution of the differential equation. 10

T 3 Hg-TMeren T SR g1, T & R o faadt SR dar w @ fag
¥ 3R g i sdes F e (fm) = R @ forg @ aut R, saaf SR
& HeR few & | 3 g o afskd g8 dlaR @ @yl aRar € | R AR ¥
1 I H AR B0 9 R AR AGNeH & GHAS IR (W) F AR D07 ¢ &
@ (tang—tanf) & WA HWiq HIfo |

A solid hemisphere is supported by a string fixed to a point on its rim and to a
point on a smooth vertical wall with which the curved surface is in contact. If 0 is
the angle of inclination of the string with vertical and ¢ is the angle of inclination

of the plane base of the hemisphere to the vertical, then find the value of
(tan¢ — tan®). 15
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7.(c)

8.(a)

8.(b)

8.(c)

IR TS 95 et X uw fraa Yar & q v @R w ¢ e € @ fag i
5 agrar 6t Pron & wra aada B @ U tanf F FAEIE € | R I fig
Hifte % R 78 s E B §, 9w Yo ww faa fon & a ww e
F S ® | '

If the tangent to a curve makes a constant angle 6 with a fixed line, then prove
that the ratio of radius of torsion to radius of curvature is proportional to tané.
Further prove that if this ratio is constant, then the tangent makes a constant angle

with a fixed direction. 15
AT TR WA @ Suan o) Frafafea wREE T e @ g S |
dy dy

+3y(t t
o3 d y(t)= (1),

w0)=1, y(0)=0 3K f(1), t =1 TH fean 7 Fe € |

Solve the following initial value problem by using Laplace transform technique :

2
42 430= 1),

#0)=1, y'(0)=0 and f(7) is a given function of . 15

o T, T A o @ W R wRe A ﬁcs & waftm fean s
? 3R T I /AP - cr)%rwﬁnﬂ?-r%werw@rnﬁrmwmﬁﬁm
T T Gh xt +yt =2 BRI 7
A particle is projected from an apse at a distance ¢ from the centre of force with
a velocity ‘j? and is moving with central acceleration A(° — ¢?r) . Find the path
of motion of this particle. Will that be the curve x* +y*=c* ? 20
us il fag W ¢ 3R afy fag o 7 & ford Freafafea wdafie Rig Hif
V-(01)=Vo-1+9(V- )

[f(” Jmmﬁmﬁmﬁtmsﬁ%ﬁmﬁmmwﬁﬁql

- . _) . -
For a scalar point function ¢ and vector point function f, prove the identity

V-(¢ j_“)) = V¢-?+ o(V- ?). Also find the value of V(@ ?} and then verify stated

identity. 15
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