<

MATHEMATICS (7fora)

Test Booklet 1\ [
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No. of questions in Booklet : 50 (gfirrt # yyHt &1 €& : 50)
W4 / Time : 2 ©< / Hours quiie / Maximum Marks : 200
INSTRUCTIONS R EC

1. Answer all questions. 1. weft el @ seR
2. All questions car‘ry equal.i.e. 4 marks. ‘ 3 ol rest @ ofe & sraln 4 50w
3. Only one answer is to be given for each question.
4. If more than one answers are marked, it would be treated 3. WO FY H el T € I

as Wrong answer. 4, T & ifire IR 3 T I H WY B SR IR A S
5. Each question has four alternative responses marked seri- | 5. ¥ ¥v7 & =R d=%feas s KA €, g w99: A, B, C,

ally as A, B, C, D You have to darken only one circle or
bubble indicating the correct answer on the OMR An-
swer Sheet using BLUE BALL POINT PEN.

6. Yapart 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 than one answer for
any question. Leaving all the relevant circles or bubbles or
any question blark will not be considered as wrong an-
swer.)

1, Caflculator, Mobile phones or any other electronics gadget
are not allowed. Candidates found copying or resorting to
any unfair means are liable to be disqualified from this and
future examination.

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

9. After the test is over, at the perforation point, tear the OMR
answer sheet, hand over the original OMR answer sheet to
the invigilator and retain the carbonless copy for your
record.

10. Candidates who sit for the entire duration of the exam will
only be permitted to carry their OMR sheet carbon less and
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. One of the asymptotes of the following curve is :
(Frm =% =t T a7 =it ?) ¢

x3+3x2y—4y3-x+y+3=0

A) y+x=1 (B) y-x=0
©C) 2y+x=0 MD)2y—x=0

. The radius of curvature of the curve

yz(a—x)=x2(a+x) at the origin is :
(= yz(ﬂ -x)= x° (@ + x) % w1 forg Tasman fieen
?):
(A)a B) av2
(©) 2a (D) 2a

. If y=alogx+bx? + x has its extremum value at
x:—l andxzz,thﬁl'l:
(A TH y=alogx+bx? +x F g x=—1 7w

x=2 WEHEHAAE, @) :

i & =2 Finlk
W a=2b=-5 (Ba=-2b=

(©a=2b=-1 (D)a=-—2,b=-%

. For the function z = tan~!

==

(FeH z = tan'l—i_'- & fom) .
Consider the following statements :
(g ol W foEmR =) ¢

_ L OZ L _oBlL
Sl;-_-x§+yay-0

? g ay2 )
whichone istrue 7 (F W Ta ¥ ?) :
(A) Only S, (¥ S, )
(B) Only S, and S, (%% S, a1 S, )
(C)All S, S, and S; (¥+ S;,S, 741 S;)

\3’_/

T
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(D) None of these (375 & =i 7&l)



. The points of inflexion for the curve y* = x(x +1)?

18 ¢

(w ¥* = x(x+1)? % forg 7 vhed fag ¥)
A) (3’12—‘\6] ®) (v3.£243)

© [;‘\,—;i@) D) (%ifg]

F B T

)

For Rough Work / 7% =14 &g

. The area bounded by the curve xy = 1, the x-axis and
the lines x = 1, x = 2 in square units is ;
(T xy=1,x-Fan @ x=1x=2 I IEg

e A A T) ¢
(A)O (B) 1
(C) log 2 (D)2 log 2

. The whole length of the loop of the curve
3ay? = x(x -a)’ is:
(% 3ay? = x(x - a) T Foee = Fegoi oward

%)
(A) 12a (B)da

©)(4/3)a ) (443)a

- lgn s

1 1
) 3 ®) -5
©1 D)- 1

» Volume common to two cylinders x? + 3 = 42 and
2 + 22 = g® in cubic units is :

RITH 52 + )2 = g 70 2° + 2% = & WoElE
ST AT A )

16 16
&) 5 a’ ®) 5o

(©) 84° (D) 164>
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10.1f (af) [0 & (1-x)"de= [ 2"(1-x)? ax,

For Rough Work / % &1 §g

then (A)p =
(A)y m B)ym+n
(C)m/n (D)2 n
11. The unit vector normal to the surface
3 4 y3 + 3xyz = 3 atthe point (1, 2, -1)1s:
(T8 2 + y3 + 3xyz = 3 HBfEF (1,2, 1) o gard
e ?) :
(A) (2i+3j+2k)  (B) (-i+3j-2k)J14
©) (~i+3j+2k) (D)(-i+3j+2k)/J14
12, If('QﬁI)f =tan~! (y / x), then () d:'v(gradf) =
(A) 2 B)1
C)-1 (D)o
13. 'Ihevectorf=£ is (afew f=-:- ?):
(A) rotational (i)
(B) solenoidal (wftnferss)
(C) irrotational (3TUiT4)
(D) None of these (37 & =¥¢ 7&T)
14. Value of the integral

Je (32 - 8y2)a'x+ (4y - 6xy)dy

where C is the boundary of the region defined by
x=0,y=0,x+y=11is :

(gHrEE Ic: (33:2 -8y2)dx+(4y—6xy)dy,ﬁrﬁ$1
CHufdM x=0,y=0,x+y=1Avfonfmd, =
T R) :

A) -3 ®)

©0 (D)

Wlth alw
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15. J L VuxVv.ads =

A E(ﬁCqu-dr, S5 s@chu-dr

(A) only equal to S; (Fa& S, & ST)

(B) only equal to S, (¥3& S, ¥ TTN)

(C) equal toboth S, and S, (I S, T S, & SER)

(D) neither equal to §; nor S,

(Ad S A S, F TNR)
16. The equation of the cylinder which intersects the curve ¥ ,
o

*+3y*+22=1, x+y+z=1 and whose
genéra.torsareparalleltothc axis of z, is :
(oS oh x? 4 2 422 =) x+¥y+z=13
yfaeSs R ® 99 SF W E  2-31% ¥ EHIRK 8, 39
ST W THE ®) ¢

A) x*+y? +xy—x-y=0
B) x> + 2 +xy+x+y=0
© x2+)*—xy+x+y=0

(D)x2+y2hxy—x—y=0

17.

Which of the following figure represents the figure of
reciprocal cone ?

. (frw ol & @ = w1 T3 =gorm vig @1 o #2)

Reciprocal cone
(Form W)
(A)

Cone (37%)

(B) (SqoRH W)
Cone (¥iF)

Reciprocal cone
(©) (=goF ¥iF)

Cone (9F)
(D) None of these (37 & #r§ &)
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18. The equation of the sphere which passes through the
points (1,0,0), (0,1,0) and (0.0,1) and has its centre on
theplane x+ y+2z=6, is:
(fagadl (1,0,0), (0,1,0) and (0,0,1) ¥ T o1&t aan
HE WA X+ Y+ z = 6 T feud 9@ S 3 e
)
(A) 2 + 32+ 2% —dx—4y-4243=0
(B) x2+y2+zz—r-y—z+3=0
O P +3y?+22+4x+4y+4246=0
D) x® +y*+ 22 ~4x—dy -4z =0
19. The equation 4x? + By? — Cz? = | will represent :
(T Ax? + By? — C22 = | wafila wiht) .
(A) Ellipsoid if (Srefgas 3f)A, B, C > 0
(B) Ellipsoid if (Sega=i af) A, B>0, C<0
(C) Hyperboloid of one sheet if
(T g8t stfeoeaeras afk) A, B> 0, C <0
(D) Hyperboloid of two sheets if
(feyeta siftmaeaw af&) A, B, C> 0
20. The equation of the right circular cylinder whose axis is
x =2y =—z and radius is 4, is :
(wepifores oefta deM &1 319 x = 2y = ~ 2z 1 fe
4 ¥ o gt gHite })
(A) 2x2 + 3% + 22% + 2yz + dzx + xy =172
(B) 31c2+i*33,w2-i-32:2 +2yz+4zx—xy =173
(©) 7x% + 9y% + 722 + 6yz —dzx + xy = 144
(D) 5x% + 8y + 522 + 4yz + 8zx — dxy = 144
, 213
[1+(ay  dx) ]2
2. F(3fR) K =
a’y
dx?

then the degree and order of the above differential
equation are respectively :

(3 37w srasher WHleHl W1 I g1 HfE AW )
(A)3,4 (B) 4,3

(©)2,3 (D) 3,2




o

22

IfD= % and z = log x , then the differential equation

o
xgz—+23~£—6x becomes :

(afg DE% gg91 z=logx, W WH®HIW

d’y , ,dy _
xdx—2+ 25 =6 'qaaﬂ%) :

(A) D(D-1)y = 6e*
(B) D(D -1)y = 6e**
(C)D(D-I-l)y = 6e®

(D) D(D +1)y = 6¢**

23.

d - :
The differential equation 3{' +xsin2y = x> cos? y is

reduced to linear form % + Pv =0, whereP and Q

are functions of x alone, by changing the variable as :
( STTERE T %+ xsin2y = x> cos’ y ¥ W=

frm § § frwd ftafia =t as w9 %+PV=Q,
&Y P adn Q Fere x ¥ e €, H wAra R e R) ¢
(A) sin2y =v
(B) tany =v
(C) cosy=v
(D) siny=v

(8>
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24,

The orthogonal trajectories of hyperbola xy = ¢ are :
(e xy = ¢ g T ¥) ¢

(A) y =cx

B) ¥ +y* =¢?
© 2 -y*=c

(D) x2 _y2 =f22




{9 )

25. The particular integral of the differential equation

N

(D2 +az)ny = cos(ax+b) is:

(Frawme wHimoT (D2+az)"y =cos(ax+b) =

(-1)" " . nm
(D) n!(Za)" sm(ax +b+ —Z—J

. If a and b are arbitrary constants, then the partial

differential equation (x —a)? +(y-b)% +2% = c?
becomes :
(3% q 7o b @@= TR € W AYw EwE THEW

(x-a)? +(y-bf+2 = wid):
(A) z=px+gy+pg-c’

@) 22 =p*+¢> +1+c

©) z-c=px+qy

(D) zz(pz+qf2+l)=c2

—

For Rough Work / T% %14 ¥

27.

The integral surface of the partial differential equation
x?_,,y_aﬁ:o satisfying the condition u (1, y) = y
x ay

is given by : :

(wfmre u(L,y) = y =t Hqe wO A i, s

du du
whww 5o+ Y5y =0 momsagEd) :

(A) u(x,y) '—% B) u(x,y) = 2{;:

2y

© u(xy)=x+y-1 0 u(%y) =25



280

The particular integral of

3’z o’z 3z - 2xty iq-
ax 3x3y+4a,v2 i

Pz , Pz 3%z _ 2my
(=3 ‘4axay+“;,yz = ™Y o fafem T }) :

For Rough Work / T% &T4 &g

(A) 2,27+ (B) (%) /2
©) (xez‘“"’ ) /12 (D) (xze'”-") /2
29. The solution of the partial differential equation

(93 ~3p2D' +3DD? - D'3)z S8 vt
(HifeTe SaeheT S
(p*-3p°p' +3DD" -D3)z=0mwmY) :

3 3
@A) 2 ¥ my+x) @ X M f(r+x)
n=l n=l1

(©) E f(+x) () Z -1 (y-x)

n=0 n=l

. Using Charpit’s method, the complete integral of

z=px+qy+p2+q2 is :

(erdfe fafa @ z=px+qy+p2+q2'ﬁiT“€!TT’fW
) :

(A) z=ax+by+a’+b°

B) z=a*x+b2y+a’ +b°

© .z=¢1:c+!;'2)h1-uz—b2

(D) z = ax + by + a* — b*

31,

lf' every element of a group G is its own inverse, then G
is :

(af T e G = W i5ge & I R 8, @ G
?):

(A) cyclic (FERE)

(B) finite (WRfH)

(C) abelian ( SAreEt)

(D) infinite (3afifir)




32. The generators of the cyclic group ({], =1, —:‘}, X) are:

(Wt wE ({1,-14,~},x) &% s §) .
(A) 1

(B) -1

(C) both iand i (S & i @er —i )

(D)i

For Rough Work / T% %14 &g

33.

Let S, denote the group of permutations on ten symbols
(1,2,3.....,9,10). The number of elements of Sio
commuting with the element 6 = (1357 9) is :

(T wifSTg <8 Wl (1,2,3,....,9,10) % w9 9g )
S)o @ frefia fien s 1 o 0= (13579) @
w0 fafi 8% a8, ¥ sraadl W Wen t) ¢

(A) 51 (B) 5-51

(C)-ls—ol—! (D) 5!-5!

. Every subgroup with index 2 is :

(i 2 &1en Y% SUGEE Har ?)
(A) Quotient group (fawm wqE)

(B) Normal subgroup (W81 3T99E)
(C) Cyclic group (=3 w9%)

(D) None of these (78 @ =i 7&T)

35.

Let fbe a homomorphism from a group G into a group
G'. Then which of the following is not true ? :

(TN TR G R G H it @ fm S a9

WEIT R ?) :

(A) f(e)=e', whereeand e' are identities of G.G'
respectively.
(f(e) =¢',TWedad e, G.G' & WA ToahF
)

® f(a!)=[/(a)] ".Vaes
(C) f(G) is a subgroup of G'

(f(G), G' =1 39gme &)
(D) None of the above

(39d% & q 1 T4)



. lim (cosx)™ " =

cotx

x—-0
(A)1
(B)0
©-1
(D) 172

For Rough Work / % &1 &g

37,

If a function “ / ° is continuous in the closed interval
[a, b], then in that interval /'
(3 wer f o S [a, b] ¥ G € a9 99 srwe A
T Sf) ¢
(A) Attains its infimum an infinite number of times.
(317 P =) =1 SR 9" w ¥)
(B) Unbounded (3mafiss ¥)
(C)'Nevcr attain its supremum
(379 Tow H Tt e T w R)
(D) Bounded (9fies #em #)

38.
~and f'(c)=0,then:

If the function f(x) = x(x + 3)e""’2 for xe [-3,0]

(x e[-3,0] Ffagakwem f(x) = x(x+3)e™?

aq f'(e)=0,%) :
(A)c=3

(B)e=-2

(C)c =3 and (A41) c =2
D) c=c

39.

If f(x) = Ax? + Bx+ C, then from first mean value
theorem, the value of ¢ is :

(A% f(x) = 4x* + Bx+ C, & ¥o% 7o 71 W @
pFAAR) :

A) 5

B

—_— A~
& =53
Bl wir Wl

L ™
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| 40.

\E

T
tan [I +x J when expanded in Taylor’s series gives :

(tan( 3+ x) a5 e ot e @ s B )

A) 1+x+x? +457+ ...

@) 1+2x+22 + 827 + ...

2 x4

(C)1+%+—ﬁ+ .....
(D) None of these (379 & 1§ 7€)

41.

1+iY"
The smallest positive integer # such that (l—_:) =1,

will be :
([:—t—:) =1 & HgE W 9 FAH 7 [E n H
HE W)

(A)4 (B) 8
©) 12 (D) 16

42.

If f(z) = u +iv isananalytic function of z(# 0) and
u=x3—3xy2.fheﬂ f(-’-’)=

@R f(z) =u+iv, z(# 0) = favdfyem wem ¥ aa
u=x -3x, @ f(2)=):

A) 2 +c

B) »* +3x%y

©) 22 +¢
(D) None of these (378 & =I§ &)

(13 )

=
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43,

The bilinear transformation which maps the points
z=1,i,—1 onthe points w = ,0,— i is :

(fomestl z = 1,1,—1 i forgaif w = 7,0, — i -H wiafafr
w0 aren fa e TR §) ¢

1+iz 1-iz

1-iz B) ¥ =177

1+ 2iz z
©O¥=13; @) ¥ =137

(A) w =




44.

s =
.
The value of _[Oﬂ 2%dz along the line x = yis:
(Y@ x = y & srgfem _[{:H Zdz mAAR) :
4i i
(A) 5 (B) 7

| 5
©3 ® 5

/"i:r'\

g
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45,

822

4
|zj=2 (2 + 1)

dz =

8ni o
(A) 2qie! (B) ¢

© e D) 0

. The rith divided difference of a polynomial of degree 7

is:

(n o1 AT SE9S W p & et sfm ¥) ¢
(A) a variable (& =1)

(B) a constant (T& 37%R)

(C) zero (H)

(D) None of these (378 & %I 7&T)

47.

In the difference table the first term of the series whose
second and subsequent terms are 8, 3,0, -1, 0, is :

(Ter S g § St F1 vy v feress e o wad
$8,3,0,-1,0,%1) :

(A)5

(B) 10

(C) 15

(D) 20

48.

F(3)+Af(2)+ A2 £ (1) + A% (1) =
(A)O

(B) Af(4)

©) A*f(4)

D) /(4)




_\‘-!
49. The central difference § is equivalent to -

fg\_

D
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(s 7R § T 2) .
(A)2sinh (ﬁz’?—)
(B) p—12
(©) A(1+A) 2
(D) All the above (394 @t)
50. For the data (37&sl % for) :
g 6 9 12
y@oy: -1 1 2 5

thcvalueof_[;2 y(r)dr , when computed by Simpon’s
1 .

3 rule, is:

(P % foram & Tor Y W, _[312 y()dt =1
?)

(A) 10 (B) 15
©9 (D)o




