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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.

1 SKYC-U-MTH



L.(b)

1.(c)

1.(d)

1.(e)

gus ‘A’ SECTION ‘A’

| A ¥V, =(2,-1,3,2), V=(-1,1,1,-3), ¥3=(1, 1,9,-5) @ife R* &
ey ¥ | (3,-1,0,-1)e fafa (v, v, v3}? 999 S H1 adafed fag
ifag |

Let ¥, =(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,, ¥,, ¥3} ? Justify your answer. 10

x,y,z2)=(x+z, x+y+2z 2x+y+32) )1 fou o s iR
T: R3—» R} § «ift qar ywar s i |

Find the rank and nullity of the linear transformation :
T: R*> 1IR3 given by T(x,y,2) =(x+z, x+y + 2z, 2x+y+ 32) 10

p T g % A W Franfirg s R fim XL I o g ¢ w

x—0 X
] &R % |

I(HPCOSJ;)_“mx exists and equals 1.

¥ 10

Find the values of p and ¢ for which Iit::o

1 log x
HATHA dx &t sfrafar =1 e i |

0o 1+x

! log x
0o 1+x

Examine the convergence of the integral dx 10

wF R gEad, s 6 aw-fag 0 ¥ R gft 3p W R, we @ s faege 4, B,
C R Feam ¢ | sy f Sqeses 04BC & s &1 fagua
o[ v ore k)13 b

" gl e 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

HNC (e TS
9(_2+7+_2]=_2‘ i

Xy P
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2.(a)

2.(b)

2.(c)(0)

2.(c)(ii)

3.(a)

af AR {(1,0,0), (0, 1, 0), (0,0, 1)} % &ier e w9 72 R3—s IR3 & H1eqe

1 1 2

[-1 2 1}%,

0 1 3
@ R {(1,1,1), (0,1,1), (0,0, 1)} F &G T 3regg w1a FT |

If the matrix of a linear transformation T : IR3>— IR? 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), (0,0,1)}. 15
QA TS Z = 502 +y?) HR Z = 6-Ta2-)?
& 99 fR 39 F smea @ ol A B anee @ ww fefi |

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

qursn for weftemor 202+ 32— 8x + 6y~ 122+ 11 =0
T Qe waeas wellfa axar R | 9 @ ge s ok wer wwaet @ o W
Fifo |

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

paraboloid. Also find its principal axis and principal planes. 10
m%+%+§=1,ﬁiﬁﬁm FE H FAN: 4, B, C ¥ foreran R | g AR 5 @

fog 0@ 39 4BC #t fem awit Yawsit qro i sis &1 el

b ¢ c a b a
yZ['E+EJ+D[E+-E)+X}{E+EJ=O %l
The plane —E+%+%~_—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

b ¢ c a b a
yz(z+3]+zr(a+3)+g{3+3)=0. 10

100
ﬁznmn%A:{l 0 1}
010
(i) 3gE 4 F fod Fa-Rfreen g = g Hifvm |
(i) JURY 6 n >3 & R 47 =42+ 42— [; wiel 1 9 3 1 Toawa g 2
HATT 440 w1 i |
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3.(b)

3.(c)

4.(a)

4.(b)

1 ARE)
Let A=[1 0 1
i 2 A ¢

(1) Verify the Cayley-Hamilton theorem for the matrix A.
(ii) Show that A"=A4"2+4%2—] for n=3, where I is the identity matrix of
order 3. Hence, find 4%. 10+10
ek wfed qufzd 1 (0, 0), e f(x, y) = 2x* - 3x?y + y? 1 wA-forg & 3royan =¥ |
Justify whether (0, 0) is an extreme point for the function f(x, y) = 2x* — 3x%y + 2.
15

FA 2 +)2+ 22— 4x—6y+2z-16=0; 3x+y+3z-4=0 & T TPRA I« MA
& e e 9 fRfer & s fifo
() fo5 (1, 0,-3) M WA |
(i) fear = 99 @ w1 = geq g9 o |
Find the equation of the sphere through the circle

X4y +22—4x—6y+2z-16=0; 3x+y+3z-4=0
in the following two cases.

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

(11) the given circle is a great circle of the sphere. 15
1 2 -1 0
=1 3 0 4

ol TR
o Ao el 2 s

o1 ufth GHMIG GUHE €9 § GAFEA dReh e e WA i |

Find the rank of the matrix

1. 2. -1 %
-1 3. 0 -4
= 2 1.3 -2
S ey |
by reducing it to row-reduced echelon form. 15
T 22— 1) =2x— | I FAqRaa Hf |
Trace the curve y’(x? - 1)=2x—1. 20
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4.(c)

5.(a)

5.(b)

5.(c)

frg Hifse fov @it y = mx, z = ¢; y = —mx, z = —c 3R
FA X +y?=a% z=09 T ol T @ fomg-ua
?m*(cy — mzx)? + A(yz — emx)? = a?m*(2 - 2)* © |

Prove that the locus of a line which meets the lines

y=mx,z=c;y=-mx, z=—c and the circle x> +)?>=a%, z=0is
m*(cy — mzx)? + A(yz — cmx)? = a*m*(22 - ¢*)*. 15

9gus ‘B’ SECTION ‘B’

TR A e d—d);—zxy=2, y(0) =1 'E'Hy:exz[l+\/;eg’(x)]a?$q |
e Hifg |

d
Obtain the solution of the initial-value problem Ey —2xy=2, y(0)=1 in the form
y=eé* [1+JE erf (x)] 10
feam = R L{f(t); p}=F(p).

‘q’ﬂﬂsq%.[f(')dr—ff'()dxmmﬁmf d:aa’rqﬁslﬁ‘q?rﬁm

Given that L{f(¢); p}= F(p).

~3t
Show that I AL dt = J.F (x)dx Hence evaluate the integral J.—~—dt. 10

ALA “a mqmém(%%a)qam%m%mﬁﬂqmmamaﬁwf
T gon B | S o e Ao fBR R | v 0 T WR W @ uw v ghe
ATA §% FEAR | 45° F A 990 g A9 BR A AR F geR 991 9o |
fewme € | R o 9 g €, 99 quiu

a_+5+5
42
QAR R o ft wlaEr st s St |

A cylinder of radius ‘a’ touches a vertical wall along a generating line. Axis of the
cylinder is fixed horizontally. A uniform flat beam of length ‘7’ 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 \6+5
42

Also, find the reactions of the cylinder and wall. 10
5 SKYC-U-MTH




5.(¢)

6.(a)

6.(b)

i T ¥ 0’ F TR A T T % qrH W e Ao F Afwdia ¥ | w0 g
PR OP ¥ wafew R & v &1 & o1 R T OP=p € | T W g PR T

ﬁﬁﬁmwmaﬁﬁmmﬁmmgaiﬁpmmw@m?

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

afe E’=sin9f+c056}+63:
?;=cosﬂ?-—sin0}—3ic
?=2f+3}—32
@ aRy B ax(bxc) ¥ 0 F GG FawAS F AA, 9=§aﬁte=nq(ma
Fifo |
If E’=sin9?+cosﬂ}+6‘£
b =cosBi-sin j- 3k
c=2i+3j-3k
then find the values of the derivative of the vector function E’x(?x?) w.r.t. 0

atB:-g- and 0= . 10

FaHA GHIHT :

3 2
-fd—-)%-—Bi-Jzi+4d—y—2y=e‘+cosx
dx dx dx
1 g A |

Solve the differential equation :
d3y
-
W @ R 99 R fag 0, A Wy 7 AR ¥ waT i 6 W FARR 7 A
wafta e s & @ afte wE R, & |l e @ fag 0,, I Sl Sl T«
ﬁo,%mzhhﬁw%,%aﬁanvwéﬁa%mwemu@rﬁa
forr wan @ @t AR WA R, R

2 :
d—“‘—’+4£—2y=e’+cosx. 15
dx* dx

v2sin’ @

fag Afm R,> R, T (R,—R)): R, = -%N(“. 2gh )_1}: 1
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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 & 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 A
in the same vertical plane, with the same velocity v and same angle @ with the
horizon, its horizontal range is R,. Prove that R, > R, and (R,—R,) : R, is equal to

-l [l+ﬂ——)—l 5 |
2 v?sin’ @ 15

TS II[B 1222 i+ 42252 f+ 2%y? I;) -ndS
S

1 AA TG R el S @Had 2= 0 & FWR B 42 + 4% + 422 = | & I AW
R 3R xy-09a GRT QREg ® | 3 E-9ER0 WY R GG i |

Evaluate the integral .U[ 3 y222 i+4z%x* f+ z2 y2 ﬁ) -nds,
S

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

3
aaamutﬁm:‘-i?—:——fﬂziz—“-msﬂmaﬁﬁml
dx  3x“y° +8e"

Find the solution of the differential equation : Ly —ﬂs—ﬂ—
dx  3x?y® 486"

I x2p?+ y(2x + y)p + =0 T WA y=u dR xy=v T =Y &7 &F

o Hifg | s wliew W e T sk qufsg fF y+4x=0 sEew

R 1 U ot oww 2

Reduce the equation x’p?+)(2x + y)p + y?*= 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 Ag-Mer T 311 g, e o i o faelt seafr dar w o fag
¥ 3R g R sgies & e (R) = fm @ fag & 9w ?, s dar
% weR fow 2 | 3 sgies 1 afiea 98 AR W wef aRar € | PR Al &
T IR H A B O § R AGNESF & GHAS IUR () H AAR D07 § B
@ (tang—tanf) = HF Fid HifwC |

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

10
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8.(a)

8.(b)

8.(c)

IR T 9% 1 WY Y1 v e Yar ¥ qy v @ @ g st @ @ fag i
£ asrar < e % w1 amada Brsa 1 A tang % wAEA € | SR S fag
it 5 R 78 sATE uE RBRs 8, @ @ @ v fea fan ¥ e o e
Fr A R | '

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 tan6.
Further prove that if this ratio is constant, then the tangent makes a constant angle

with a fixed direction. 15
AT ®RR i @ swEn e feafafea wrEe am T @ g fif |
d*y .d

e 4 ~+3y(1) =10,

dz
y(O)—l,y'(0)=0 AR f(6), t 1 e feam mn wem # |

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

dZ
42 43y00= 1),

¥0)=1, y'(0) =0 and f{¢) is a given function of . 15

TF F, I-F% ¥ Je @ R @ o @i | ZA ¢ an ¥ vafim fern sman

%ﬁ%ﬁﬂm&(é—cr)%wﬁnﬁa%lwmﬂrﬂ%zﬁrwm%l
T AE W x*+ )t =c? B ?

A particle is projected from an apse at a distance e from the centre of force with

a velocity . ’-2#:—;19 and is moving with central acceleration AP - c2r) . Find the path

of motion of this particle. Will that be the curve x* + y*=¢? ? 20
w ey fag W ¢ ok afey fag e 7 & fod Freafafes wdefie fig Fif
V-0/)=V-+8(Y- )

[f(') ]mmﬁm@rﬁqaﬁtmﬁaaﬂﬁmmwﬁﬁql

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

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

identity. 15
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