MATHEMATICS (TRra) 2018

Test Booklet

Mo. of pages in Booklet : 16
Mo of questions in Booklet @ 50

w94 / Time : 2 ©2 / Hours

(gfir § g=i =1 e : 16)
(g § v =t T : 50)

guifes / Maximum Marks : 200

INSTRUCTIONS
Answer all questions,
All questions carry equal Le. 4 marks.
Omly one answer is to be given for each question,
If more than one answers are marked, it would be treated
35 WICHE ANSWET,
Each question has four altzrnative responses marked seri-
ally as A, B, C, D Yoo have 1o darken only one circle or
bubble indicating the correct answer on the (MR An-
swer Sheet using BLUE BALL POINT PEN.

6. Y part of the mark(s) of each question i.e. 1 mark will
be deducted for each wrong answer. (A wrong answer
means an incorrect answer or more (han one answer for
any question. Leaving all the relevant circles or bubbles or
any question blank will not be considered as wrong an-
SWEL)

7. Calculator, Mobile phones or any other clectronics gadget
are not allowed. Candidates found copying or resorting 1o
amy unfair means are liable to be disqualified from this and
future examination,

8 Candidates should not write any thing any where excepl
on answer sheet or sheets for rough work. ’

9,  Afier the test is over, at the perforation point, tear the OME
answer sheet, hand over the original OME answer sheet 1o
the invigilator and retain the carbenless copy for your
record

10, Candidates who sit for the entire duration of the exam will
anly be permitied to carry their OMR sheet carbon less and
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. At the point x = 2, the function

)

{A) continuous (H)

« (B) discontinuous (570 )

(C) undefined (e

(D) none of these (¥4 & =it =) [..]

For Rough Work / 7% &4 &9

. The point of the curve ¥ = log x at which the tangent
to the curve is paralle] to the chord joining the points
x=land x=¢ 15

(% ye=logx Wﬂﬁﬁﬁ'ﬂﬂﬂﬁmﬁ@ﬁ
x =114 x=e¢ 5 foom ot dw Fwwm d, B
{A)e- 1

(B)e

(C) 1

(D)0 [...]

. The asymptote of the curve x* + 3% = 3axy is :

(T x* + 3% = 3axy W oA T ¥):
(AJx+y=10

(Byx+y-a=10

(Cl)x+y+a=0

Dhx=0 [....]

. The existence and nature of double point 'ﬂil'.l.d':ll: curve
(x=2) = y(y-17 is:

(75 (x-2) = y(y-1) & fow forg =t foromrmn

wH W #)

(A)node at (2.1) ((2.4)w )

(B) node at (2, 1) ((2, 1) WE)

(C)euspat (2, 1) ((2, 1) T F¥am) .
(D) none of these  (F7H # =¥ TE1 ) [...]
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2 For Rough Work / 7% &4 ¥ _

N
x4y
! .r+:1.= then (@t):

5 If (afg) w=sin”

du du
.I:'E +1}?a—}l =
(A) 2tann
(B) 2cotu
{C) tanu
(D) cotu [....]

7. The area of the loop of the curve gy° =r2{a-x:| is:
(%F ay” = xl{ﬂ—x} = Y W T §)

4a°

W5

2
®) 5%

16a*
© 5

(D) none of these (578 & = =) [...]

8. The perimeter of the cardioid r = a(l - cos8) is:

(%9 r = afl - cosf) MW ) :

(A)2a

(B) 4a

(C) Ba *

(D) 16a ' [..]




s
ellipse ﬂ—,+;% = 1 about its major axis is

(e =t st £ st & wfie: g A wPw S
s ¥) -
(A) mah

. (B) mahb?

(C) % nakt

4
(D) ma’h Joe]

P "

R
9. The volume of the solid generated by the revolution of

For Rough Work / 7% &4 ¥q

10,

L; j;z _I:_'! xdydxdy =

4
(A) 33

g
EH}E

2
(C) 33

4
(D) 33 ]

11.

The solution of the following differential equation is :
(o v ot o )

{1+ f}l+[r-e“"_1?J%=ﬂ

-1
(A) xe™ ¥ =tan~' y+ C
{B} r= EIIII'I._] _I-' +¢E“_ I.Hl'l_lj-'

(C) r= %etan"_p +ce tan”" p

(D) none of these (¥ & wif 741) [..]
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For Rough Work / TR wH B

12, The solution of the following differential equation is
(foret avere witm w ww 4
(»? -
D -3D+2)|y=
ke
(A) ¥ = qe* + 6™ — " + [:e‘" +£2:}IHE{] +e_"}
(B) ¥ = qe* + 6™ + (e"‘ + eﬂ*"}lng{1+e"}
(C) ¥ = g™ + cpe™ —EI+{E‘I+£ }Iﬂg{l+a’ ]
(D} ¥ = cie* +eae™* + &% + |{r’ +z2"'}|]ug{1+e "}
[-]
13. The solution of the following differential equation is :
(Fore et it w1 wE B ¢
2
rld—'}'l dy +2y=¢"
g e
(A) y=gx™" + e + 27l
B) y=gx +epx? + x5 .
(C) y =g~ + 07 + ¥ 26
D) y=gx™ +ex 2 + 5% [--]
14.1If y =au+bv be complimentary function of

dﬂ
differential equation a2 'P +P - +0y =8 and
y=A(x)u+ B(x)v begeneral solution, then A(x)
and B(x) are given by :
(afg ¥=au+bv HEH T HWHTH T

d* dy | dy
+P—+ A w1 91% w@F e
2 P tor= % #

¥ =.-![.t:|n + B(x)v mﬁriﬁh A(x) & B(x)
F i o Frm & W B )




dd dB

dﬂ' d‘l-' -
Eﬁ"—ﬁﬂ—ﬂ

dAd a8
(B) W tvoo = 0

di d.r‘ dv dB
. dr dx dx de
el dv
A— 4+ B =
(C) dx & Bd: '

d'_..-lldr-r df dv - R
ax d.t dxdx

(D) none of these (578 & % 741)

-

For Rough Work / 7% 14 &

15, The general solution of the following differential equation

is :
( o e weiteRTor w1 =aw e )
2
AL dy
{].'l'.'l.' }F+3xﬁ+_}f-ﬂ

l.’_h]}ﬂ.lel=¢|Iug{r+w}1+x3]+c2
{H]I"-‘-H]HE[I+ 1+ }+::2~u'l+
{c:ur=f1{x+ul'l+x’}+czdl+:=

(D) none of these (379 & = 78

16. The general solution of the following partial differential

equation is :

( Form it averme it = =amoes wet B

¥(y=z)p+y(z-x)g=2z(x-y)
(A) f(x+y,xyz) =0
(B) flx+y+z,xy)=
(C) flx=yp+z,xyz)=0 -
(D) flx+y+z,xpz)=0

]




R

17.

~r

Which solution of partial differential equation contains
no arbitrary constant :
{mmﬁmtfﬁﬂmﬂﬁﬁ ot e 3=
T g ) ¢

{A) Particular Solution (fafimEe Ta1)

(B) General Solution (=TT ¥91)

{C) Singular Sclution { fafas )

(D) (A) and (C) both {(A) e (C) 54} [....]

For Rough Work / 7% & ¥

18.

The solution of partial differential equation pg = xy
is:

(st srame welw pg = xy www )

(A z=ax*+* +¢

(B) 2az =’ + ¥ + ¢

(C)z=ax+by+c

D) az* = a®s® +3* + ¢ [....]

19.

The solution of partial differential equation
r—2s+1=01s:

(SR et Tl 25 =0 FEEE)
(A) z = (y—x)+ x4 (y - x)

B) z=dy(y=-x)+p2(y-x)

(€) z=@(y+x)+x02(y+x)

(D) z =& (y+x)+xds(y - x) [

20.

The particular integral in the solutionof logs = x + ¥
8 3

(logs = x+ y & wo | Tafe g 1)

(A) g=t¥

(B) ¢*

(C) ¥

(D) g*x-¥ . [...]




21.

Gradient of a scalar function {15 a vector :
( st T Rt W 1w )

(A) tangential to the surface f(x, y,z) =¢
(98 f(x,3z)=c T v )

(B) unit normal vector to the surface [ (x, y,2z)=¢
(98 f(x,p z) = ¢ W HAfvera v =fem)

" (C) normal to the surface flx,pmz)=c

(98 f(x,y z)=¢ W Afwera afen)
(D) none of these (T7H & FrE 781) [.]

o

"'-._9__.--"

For Rough Work / 7% =14 ¥

22.

A particle moves along the curve =0 - 41,
__-|.--=.r1.|-..-.1.pr z = fr? = 37, where 1 is the time. The
magnitude of tangential acceleration at f = 2 i :

(TFFIEE ¢ =1 - y=r +d, z=8-3",

o e ¥ = 2 T e e e )

(A) 16

(B) 32

(C) &

(D) 48 [...]

23.

The value of V° [:r'l},whm F=xi+ypf+zkis:

['{’z{r'J:] wAAE, T P o= xi+ ) + 2k )

(A) r?

(B) #!

{(C) O

) r~? [.oo]
24.If § = zxzi+_!,.-3_,|r+ 22k, then the value of

.:-‘r'v[r:arn’ﬁ} ig !

(3% & = 2% + 2 j + 22k, T div(curld) 1 WA
T .
(A0 :

(B) &

(C) 11

(D) none of these (¥ & ¥ 8 ) [.]




25. The value of | J'S (xdydz + ydzdx + zdxdy)
where § is a surfae of sphese x? + 32 + 2% = 4% is:
EI J:T (xdydz + ydzdx + zdxdy), =wei § =&
Pry i e mEE WAL
(A) % Ta
(B) 4ma’

(C) 12na”
(D) 4ra” [...]

TR
‘-.._l.ul_/

For Rough Work / 7% &4 #q -

26. The radius of the following circle is :
(T g9 =t fm &)

Pyt —dy—6z=12, x+2y+2:=122
29

M) 5

(B) 20

(C) %Jﬁ
(D) none of these (578 & = &) [...]

27. The point of the contact of the following spheres is :
(T it = s famg )

Py -dy—4z-7=10,
Pyt -4y -162465=0

(A) (1,2,6)

(B) (L2,-6)

(C) (1,-2,8)

(D) (~1,2,6) L]




(11 )
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28, The candition that the cone

ax® + by? +cz® + 2fyz + 2gzw+ 2hxy =0 has

* three mutually perpendicular generators, is :
(FF ax® + by +cz” + 2fyz + 2gzx + 2hxy = 0
i TR T W 1w Wi )

A a+b+e=0
(B) ab+ be+ca=0
(C) ab+betea= 2+ g%+ h?
(D) none of these (¥ & =15 =781 ) [...]

For Rough Work / 7% & g

29, The equation of tangent planes to the central conicoid
75% + 537 + 327 = 60 which are parallel to the plane
x+3y-z=01is:

(R w7 4 5T & 327 = 60 W P T R
A W e 2x+ 3y -z =0 FEER ) ;
(A) 2z +3y -z =23
(B) 2x+3y—z=%3/3

(C) 2x+3y—z=23
(D) none of thes~ (1 =g =8f) [....]

30, The number of normals drawn from an external point
to the ellipsoid is :
(o wme fareg & g Wit et et sfers] =
W )
(A)3
(B) 1
(C)2
(D)6 [...]




f‘"ﬁ"‘x

31.

_l.‘_‘-.__..‘_.r

The necessary conditions for the function
f(2) =u(x,»)+ tv(x ) tobe analytic, are :

(FA f(z) =u(x,y)+ ivix, v) ¥ faydfos 9 =t
HEATEE T L)

gv du  dv  ou
f“’ﬂ“ﬁ*ﬁ'ﬁ?

dv  du dv i
{B}E_E‘_}”EE_E

du  dv  du dv
(E}E—@=E'§;

(D) none of these (¥ # w¢ %) [...]

For Rough Work | 7% =/ #q

32.

The bilinear transformation that maps the points
z=24,-2 mto w =1, -1 respectively, is :
(fetfes wumme =t ﬁﬁﬁﬁ r=2i-2 T WHA:
w=1i,-1 % =i wan #, 1)

dz+ A

(A)w = iz+ 6

4+ 2
iz+ 6

(B) w =
3z +i
iz+6

_dz+
(D) w=——0 [....]

() w=

33,

ﬁl:
. (z+1)*
|z =3, isequalto:

The value of -[:l' [ Jd‘z, where C is a circle

2z
;-[C' [;—if-]dz,ﬂﬂfﬁﬂﬁ lz|=3 %, = =m

Bri
(A) F

I émi

®

32
(©) o

(D) none of these (7 & =g 781) [....]




34,

dz
(z-a]

The value of the integral L_, n=1234 .

ﬂ',

where z = a is inside the scimp*le closed contour C, is :

dz
(z-a)
e Hyn e O & o fom &, wm e 1)
(A) 2mi

L .Fc ym=234,.. w6 z=a

T

(13 >

For Rough Work | 7% &1 ¥

=

(B)0O

(C) 2nmi

(D) 2mai [..-]
35.If z),z5, 23 be vertices of an isoscales triangle, right

angled at the vertex z;, then :

(7% 2,23, 23 ww wnlpamg frga & oid €, 7 o 2,
WHTE R, 6

(Ayzl+23 + 23 = 225 (2 + 23)
(B) 5 +22 423 = 253 (1 + 73)

(C) zf +223 + 25 = zafg + 1)
(D) none of these (¥ & = =81) [...]

36,

Every group of order four is :

(ur =iz o wdw wgy B B) ¢

{A) abelian { Fr=E )

(B) non abelian ( 37 sméwt)

{C) not necessarily abelian ( STEE1 ¥ sveryges =)
(D) none of these (7 & i ) [....]

37.

Ifinthegroup G, a° = ¢ and aba™' = b°, Va,b e G
then the order of b 15 :

(AR TEGH o® =¢ T aba™' = b*, Ya b e G
o b w wfE ¥

(A) 32

(B) 5

(C) 31

(D) none of these (375 & = ) [..]




38.

(1
The number of generators of an infinite cyclic group is:
(rafifim wmta Ty ¥ e w5 gen b ;

(A)two (81

(B) two and only two (3 3 == 2)

(C) one (W=}

(D) any number (= Wi ) [..]

’,.._‘1...\

F_/

For Rough Work / % %14 ¥

. The order of permutation (F==4 =i Fifz ¥)

Gn[llidﬁﬁ?&ﬂ
301 4 2 8 6 9 7 5
(A)4

(B) 6

(C) 8

(D)9 [...]

- 40,

The number of cosets of subgroup H = {U,#} in the
group G = (Zg,+g ) is:

(F9F G =(Zg+g) & 39 w9y H={04} &
wEageEl W den )

(A)2

(B) 8

(C)4

(D)3 o]

41.

(A-V)=

(A) WA

(B) AV

(CYA+V

D)v-a [...]]

42,

n [n”“lr:.:"‘ + ﬁ."{.l""] =

(A) A"m !

(B) A"0"

{C}I II!Ll.l—'I{-;,J'l.l—]

(D) A" o™ [..]




ST

(1

43, |f I:"qﬁ:l I-I',D = ﬂ, hm = ]51 H':u = 5':', thr.n hﬁ}

s =
{A)20
(B) 25
(C) 35
(D) 30 0 [....]

50

For Rough Work / 7% &4 &7

-

44. From the following table, /'(5) =

(P wreil & F'(5) =) :

x: 0 2 3 4 7 9
flx):4 26 58 112 466 922
(A) 33

(B) %8

(C) 108

(D)9 [---]

45, In Simpson 3/8 rule, the number of sub intervals of the
interval of integration must be divided by :
(Faerem /s frely F T S0 % I9eTAEl W
He T @ fawfm ¥ wfieg?)
(A)2
(B} 1
(C)3
(D)6 [l

46, The number of feasible solution of the following LPFP
j.E'

( Form Yfier Share ween & w0 Tl S0 wem ) ¢
Maxz = 5x + 3y
g.1. r+y=6 x=23 y=zi
2e43y 23 x20, 20
{A)O
(B)1
(C)2
(D) infinite ( afifam) Ll




417,

The optimum solution of the following LPP is :
(For Yierm S ween = v wE )
Maxz = 45z + 55y

s.t. bBx+dys120°
3x + 10y < 180
ny=0
(Ayx=15 py=10
(B) x=10, y=13
(C)x=12, y=15
(D) none of these (¥ & =0 =) [...]

T

{16 )

For Rough Work |/ 7% % i

-

48.

If a system of linear equations has m eguations in
unknowns (m < n), then number of basic solutions is :
(g Yo it Fem F o = # m i
(m < n), i smart vl =t g ¥):

(A) ",
(B) ™,

(C) n
(D) m L]

49,

‘1‘]_-.;:551S={r::=[.r1,:2],x|z+f§51} 54

(Tgerg § = {x x=(x,15),58 +3 < 1} tuE)

(A) non convex set { AFETE TI=Y )
(B) concave set { #TERE T )

{C) convex set { FE =Y )
(D) none of these (57 # Fr§ 4f) o]
50. The number of cxtreme points of the set

S:{{r,y}:r+1}r5]l}, x=y52
X+ysS6, x-2ysl, xyz0}is:

(ogem §={(r,y):x+2p510, x-yps2

:+'_1-"5Ei. r-2rsl x,_}rzﬂl]
% o fagadl wt wem ) ¢ -
(A)6
(B) 5
(Cr4
(D) infinite { Ffifam) [....]




