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QUESTION P. ECIFIC INSTRUCTIONS
(Please read each of the followin tructions carefully before attempting questions)

1 W IgE
e % fafes

Maximum Marks : 250]

There are EIGHT questions jded in two Sections and printed both in HINDI and

in ENGLISH.

Candidate has to attemp questions in all,

Question Nos. 1 and Q‘é compulsory and out of the remaining, THREE are to be attempted _

choosing at least uestion from each Section.

The number of ks carried by a question/part is indicated against it.

Answers m be written in the medium authorized in the Admission Certificate which

must be gtaved clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
ﬁﬂed. No marks will be given for answers written in a medium other than the

on

e.

space

authon "

As e 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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(INSTITUTE OF MATHEMATICAL SCIENCES) @Uus—A / SECTION—A

1. (@ " AR TR A TH 3x2 R R 3N B TH 2x3 AR ¥ i@ B Cc=4.B w
FHegHAVIE TR 21

Let A be a 3 %2 matrix and B a 2x3 matrix. Show that C=A-B is a singular
matrix. 10

}b} ur wiewt ey =(1,0) 3R e, = (0,1) F =(2,-1)1;Eia2=(1,3]ﬁ:‘tfa$¥iﬁ§(ii

= FIfR |
Express basis vectors e =(1,0) and e, =(0,1) as linear c\ inations of

a; =(2,-1) and a, =(1, 3). O 10
A9 ﬁu’iﬁaﬁﬁﬁﬁslmu z)tanzmmr—er%mﬁﬂﬁl dmr foremme 2, 91 @
w8 A ?‘

Determine if lim (1 z}tan%— exists or not. Wormt exists, then find its value. 10

z—1 ..\

SEE ) <)
@ ;v} (‘Ll,_-;_{'u-%“‘ S

(d)%ﬁmhm—m n2 —r2 w1 9H @ /

n—)wn

Find the lmit fim 2=

n—e pn2

(e) ma%mx pil g#iﬂmx+y+2z=6ﬂlyﬂwm‘cﬁﬁﬁl

Find %&cnon of the straight line = i O ;1 = z+11 n the plane
M)= 6. y r{féJ ¥ ( PP 10
Qe = 1r ’5"‘ e <\ ,'{1:)

&\ \: Y
z.$mAmanxnm%,ﬁW%ﬁ IEH TH TF B €

1 imi i they have the same
Show that if A and B are similar nxn matrices, then they b 12

eigenvalues.

() g (1, 0) A TEE y? — 4x 7 H =R 0 T A

to the parabola y? =4x. 13

Find the shortest distance from the point (1, 0) P

. \'d-"'t:\ f

n wa s Al
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2 2

. o
The ellipse o e g—z- =1revolves about the x-axis. Find the volume of the solid of
a

revolution. 13

(d) Tas - @
&

ax+by+cz+d =0
ayx+byy+eqgz+dy =0

i z-31m o h =am gy AR \Q/
Find the shortest distance between the lines

ax+by+cz+d =0 @
AgXx+byy+coz+dy =0 \/

and the z-axis. v 12
O
3. (a) o= wiiFm fEy @v

x+3y-2z=-1
Sy+3z=
x-2y-

¥ fod fFuifa Hifd # Y FR-8 v ¢ o -4 e

(i) el e T B
(ii) mwﬁmm@#@‘ﬁ‘ﬁa%l

(iti) FIM ¥ e " o T 8

For /{ system of ]mear equations
x+3y=-2z=-1

&\ Sy+3z=-8

x-2y-5z=7
\e determine which of the following statements are true and which are false :
(i) The system has no solution.
(i) The system has a unique solution.

(i) The system has infinitely many solutions. 13
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fley=xy? 3R y>o0
z_xy2’ .‘qﬁ ySO

fi i o
uifd FRR = ©, 1)aﬂta_y[o, 1) A A e i ® ol e aiftre 76 2
Let

foy=xy? if y>0

=-xy?, if y<o0 @
&

g ; d
Determine which of % ©, 1) and S—J;(o, 1) exists and which does noét.

() TITTIS (x+y+2)2x+y—z2) =6z F T 596 Wl 5 gz ﬁ@j\ﬁﬁﬂ, W forg
(1,1, 1) % A 7ot &) -

Find the equations to the generating line the paraboloid
(x+Y+2)2x+y-2z) =62 which pass through the p 13 13

(d) xyz-waa # feérm, figstt (0, 0, 0), (0, 1, -1), ) 3R (1, 2, 3) ¥ R
T 1 FHRT 1 i | ’{‘ ¥

Find the equation of the sphere i &Elaﬂe passing through the points

(0, 0, 0), (0, 1,-1), (-1, 2, 0) and 12
4. (a) F (2, 3] W x? -5x2 +4 aﬂtﬁgﬁqwﬁmﬁﬁm
Find the maximum ;the minimum values of x*-5x24+4 on the
interval [2, 3]. 13
() w7 ki Qﬁs’lﬂﬁﬂﬂﬁlﬁl
xfaé
/g xdydx
Eva]ua@ integral r_Lfax +y 12

(c) aﬁ\% ﬁ:msﬂﬁ(o 0, 1) % sl Foremn s T 242 — 2 =4, z=0 ¥, T W

\ : Find the equation of the cone with (0, 0, 1) as the vertex and 2x2 —y =4,z=0
as the guiding curve. és,u) 13

(d) 3x-y+3z=8% @ N forg (1, 1, 1) # | TFRA T2 oA 1wl g il

Find the equation of the plane parallel to 3x-y+3z =8 and passing through

the point (1, 1, 1). 12
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(@) T ISR/ Solve :

. 10

() x=3t, y=3t?, z=3t> wiwwi T = 3 T AW fag w el s
Y=2z-x=0 %99 % Fv a0 Fiv |

Find the angle between the tangent at a
equations are x = 3t y=3t2, z=3¢3

general point of the curve wh@g
1

and the line y=z-x=0. Q

0
(c) & Ff/Solve : _ i6
(f

Y” -6y +12y' -8y =12e2* 427X

, O
@d i) f(tl=—ﬁﬂmmmw| @

A\
) _55°+3s-16 CJ?

t
{.5‘—1){5—-2}[s+.'3)EI'TI‘F‘{:'FI[‘T‘:I W@

2
Find the inverse Laplace transfo,—@g 55° +3s-16

Find the Laplace transform of ff) = L.

(5-1)(s-2)(s+3) 10

o) wF & Fl Wil ¥ wF fog § naiftm T dER, S vaew g ¥ d 70 W R ek
ot Soné 7 8, ) B @ TR AR IR T 0 e T ¥ e R AR
@R%,?ﬂﬁﬁﬂﬁﬁﬂﬁlﬁ@l

A particle projected fro given point on the ground just clears a wall of
height h at a dist d from the point of projection. If the particle moves

in a vertical pl d if the horizontal range is R, find the elevation of

the projection. 10

13

(a) wﬁﬁn‘i@'&
A
&\ |
(b) ey, < e e A e o D T Y, H 0 I x AR x, B 0w
%ﬁrm: v, 3R v, &1 IHR T F AR @ FfR)

A particle moving with simple harmonic motion in a straight line has velocities

v, and v, at distances x; and x, respectively from the centre of its path.
Find the period of its motion. -

(c) & FifsR/Solve :

dsz dy
S +2—=x-y=0
[dx y dx Y

12

13
y”"+16y=32sec2x
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(d) s e x2 +y2 +22 =a? FYB ST, A MIWH ST W T TR g

[ + 2) dydiz +(y+ 7) dadx + (x + y) dxdy]

F1 9 e

If S is the surface of the sphere x2 +y? + 22 =a”, then evaluate

H[{x+z} dydz +(y + z) dzdx + (x + y) dxdy] @
S &
using Gauss’ divergence theorem. é
N%
7. (@) =@ HA/Solve : @O 13

Q+x)°y"+(1+x)y +y = 4cos(lug[1+x)}
?=‘1(”"Si_nu}?+a(l co@ +buk
1 T i fded 3 e Q

Find the curvature and torsion o

(b) =&

r—-a(u s
& {1 cnsu]_;+buk 12

(c) W UM qwEn @v

5y’ +4y=e?
ng—gjr;{m;
12 3
Eak Q/

Solv;& initial value problem

&\ Y" -5y +4y = e

19 _, 8
; y0) =—, y'0)==
12
\ . 13

(d) asﬁlﬁﬂﬁ,ﬁﬁaﬁﬁlﬁx“yﬁmﬂl{4y2+3xy)c&_(3xy+2 2
dy = e
s %, 31 B o T w HRA =R

Find « and B such that x%P 5 . Sitbpeing Wdie &
(@y? +3xy)dx—f3xy+2x2]dy=0 and solve the equation, .

- ™. wYTR T
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8. (a) Hﬁ?ﬂﬁﬁﬁiu=u11+L-2Jr+u3k%Iﬂﬁﬁﬁ#icurl(curl'i.-')=grad(div-t;l—vg”-

Let3=u?+v-!+vz Sh V)= ivy)-V4 U

1 2J tvzk. Show that curl(curl v) = grad (div v) - V* v. 12

(b) =R T F W T @ @ e [~ydx+xPdy+z°dz w1 wm Fewfad
o

el faferet x? +y? =1 ol wmE x+y+z=1 % Whede C 21 C W APl xy-wEE

T qrrEd T % w2 @
Evaluate the line integral I—yadx+ xady+zadz using Stokes’ theorem. ?}@
c
C is the intersection of the cylinder x? +y* =1 and the plane x =1.
The orientation on C corresponds to counterclockwise motion in thﬂ\ ane. 13

(c) mﬁaﬁﬁ"=xy2?+(y+x]}%|ﬁﬁiﬁﬂﬁﬂaﬂsﬁﬂmm%ﬁaﬁ
y=x2 3R y = x TN TEE 87 W (VxF)- k 5 qHEbeH Fiod | N
Let FF =xy2?+[y+x)}?. Integrate (Vx;")-ic} over the @L‘n the first quadrant
bounded by the curves y = x? and y=x usin;ég ’s theorem. 13

(d) fly), Frs @ g 2xe? +3y2]dy+{3®?@}dx—0 I &, §a i 3R
o FEife |

Find f(y) such that (2xe? +3y2}f{g@\@+ f(y))dx =0 is exact and hence solve. 12

E * Kk %

§ B0 = [k

aL( 1+ e

G4 atdraces bt

@ g e (ak o
N\ |

i o

7 BS9—642

P 2 e 1 A e

Scanned by CamScanner


SAI
Stamp


	UPSC-CSE (IAS) 2018



