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1.

10.

INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK
THAT THIS TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR MISSING
PAGES OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TEST BOOKLET.

ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C OR D AS THE CASE MAY BE IN THE
APPROPRIATE PLACE IN THE ANSWER SHEET.

You have to enter your Roll Numbér on the
Test Booklet in the Box provided alongside.
DO NOT write anything else on the Test Booklet.

This Test Booklet contains 100 items (questions}). Each item is printed both in Hindi and English.
Each item comprises four responsesTanswers). You will select the response which you want to mark on
the Answer Sheet, In case you feel that there is more than one correct®response, mark the response
which you consider the best. In any case, choose ONLY ONE response for each item.

You have to mark all your responses ONLY on the separate Answer Sheet provided. See directions in
the Answer Sheet.

All items carry equal marks.

Before you proceed to mark in the Answer Sheet the response to various items in the Test Booklet,; you
have to fill in some particulars in the Answer Sheet as per instructions sent to you with your
Admission Certificate. .

After vou have completed filling in all your responses on the Answer Sheet and the examination has
concluded, you should hand over to the Invigilator only the Answer Shect You are permitted to take
away with you the Test Booklet.

Sheets for rough work are appended in the Test Booklet at the end.

Penalty for wrong answers :

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE

OBJECTIVE TYPE QUESTION PAPERS.

(i) There are four alternatives for the answer to every question. For each guestion for which a wrong

" answer has been given by the candidate, one-third (0'33) of the marks assigned to that question

will be deducted as penalty.

(ii} If a candidate gives more than one answer, it will be treated as a wrong answer even if one of
the given answers happens to be correct and there will be same penalty as above to that question.

(iiit If a question is left blank, i.e., no answer is given by the candidate, there will be no penalty for
that question.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO
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16 sin® ¢
following ?

equals to which one of the

(&) sin 50 + 5 sin 30 + 10 sin O
(b) sin 50 — 5 sin 30 + 10 sin O
{c) sin50-538n30-10sin 9
{d) 'sin 50 + 5 sin 30 - 10 sin 0

2, If &, B, ¥ are the roots of the equation
2~ 2 + 5 = 0, then what is the value of
(u—i})((x—y)+([3—-'f B - o)+

(y—a)(y—-Pp)?

(a) 2
(b) 4
(¢} 5
d) 6

3. If &, B, v, & are the roots of the equation
px? + gx¥ + x® + sx + t = 0, then what is
the value of (o)t ?
(a) r/p |
(b} p/r
(e) rft
{(d) None of the above

4. If P represents the variable point z and if
|2z — 1} = 2| z| then what is the locus of P ?
(a) Circle '
(b} Straight line
(¢} Ellipse
() Hyperbola

5. What is the equivalent bma.ry number of
decimal (11- 8125),, ?
(a) 10111101
(b) 1010-1101
{¢) 1011-100011
{(d) 1101-10001
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8.

{2 -A)

" Let f be a mapping from the set X to set Y.

Let A, and A, be the arbitrary subsets of X
and let B, and B, be the-arbitrary subscts
of Y. Which one of the following does not
necessarily hold ?

(@) f(A; N Ay =f(AD N f(A,)
(b) (A, U Ay =1(A) U f(Ay)
(€@ (B, NBy=11(B)N 1By
(d 1B, UBy)=fTB)UT®B,

i

lWhat is the value of

[1 + cos (n/m} + i sin (a/n)®
[1 + cos{mn/n) — i sin (n/n)]™,

where n € Z* and n # 1 ?

(a) 1
(b)y 2
(e} -1
d -2

What is the value of a for'which the equations
3 +ax+1=0 and x4+ax +1—0 have a
cormmmon root, ?

(a) 2
(b) -2
e 1
(d -1

Consider the set S of aﬂ real numbers
except —1 and the binary operation * on S
defined by a + b = a + b + ab.

Consider the equation 2+x+2+2=2 in S.
Which one of the following is correct ?

(a) The equaticn has no solution in S

(b) ' The equation has a solution which is a-
" positive integer

(¢) The solution is
number

a positive rational

(d) The equation has a negative solution
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16 sin® 0 FrAfeiad ¥ 9 fows susx & ?
(8) sin 50 + 5 sin 30 + 10 sin ©
(b) sin 56 - 5 sin 30 + 10 sin 0
(¢) sin 50 — 5 sin 36 — 10 sin &
(d) sin 50 + 5 sin 30 — 10 sin' B

uﬁﬂmx3—2x+5=0$§?a,ﬁ,y§,?ﬁ
=P la-N+B-NP-a)+F-m)y-p
A T @ P

(a)
(b)
{c)
(d)

Gy o W

gfe Fiaor px? + g+ rxé +sx+t=0 ﬁt‘[ﬁ
o B,y,8 & @ Lp)! sramTrd ?

(a) r/p
(b) p/r

(c) rft
(d) IRfeRE d ¥ o 7

O PR g 2z o Pl a=ar & 3k i

|22z -1]=2]z| @ P eguy v &
(a) A

(b) RS @I

(c) dnfga

(d) fwRaeTa

TIATE. (11-8125), , B Tweeq f-amemly wemn @
g2 |

(a) 1011:1101

{(by 1010-1101

(¢) 1011-100011

(d) 1101-10001

{3 - A)

HF AT T X X wwd Y & $ig s

CfR ) W A X F W e A 3R A, ®

dm Y & W WEgd B, IR B, €

. Frafafed o & Towe 9o &9 anavas & &

(@) f(A; NAY=T(A)N Ay
(b) (A, U A, =T(A) U F(Ay)
© 1B, NByY=f1B) NI B
@ B UBY=Ff1BYUIT®BY

FenelZ R n=1
[1 + cos (x/n) + i sin (x/n)]"
[1.+ cos(m/n) ~ i sin (x/n)]™"
AT ?
(a) 1
by 2
{(c) -1
(@ -2

a &1 € T Fa1 & foa T adeson
Prax+1=03R P+ ax2+1=0 T
TS g @ P '

(a) 2

(b) -2

{cy 1

(d -1

fFar Hfse & sgea S § -1 & sl =
ardias g € 3R S W famed wifpar « &
a+b=a+b+aby uReig o man & |
THHOT 2+ x +» 2% 2 =2 foaR S &R |

Frferiaa & Q¥ A O @ 2

(a) wiiexor @ SN P ' A &

(b)  TNGOT T TE BT & SN B D D
quTics &

(¢) T 0B U Uiy wwam @

(d) |HIEHRUT B TS RUNHD T &

LY




10.

In the group (G, +g), where

= {0, 1, 2, 3, 4, 5} and +g 1s addition
modulu 6, what is the inverse of *
(2 +4 31 +g 4) 7

(a) O

(b) 2

{(¢) 3

{d} 5

11. Consider the following statements :

1. {1, 3], (5)) is a subgroup of
{[11, 2], (3}, [4], (5], [6)} under
multiplication modulo 7.

2. If G is a group of order 5, it has no
proper subgroup.

Which of the stalements given above is/are

correct ?

{a) 1 only

(bh) 2 only

(c) Both 1and?2

(d) Neither 1 nor 2

12.  Consider the following sets :

1. Z

2. {a+bJ§:a,beZ}

3.  The set of purely imaginary numbers ir
forr e R.

Which of the above sets are rings under

usual addition and multiplication ?

{(a) 1only

(b) 2 only

(c) 3 only |

(d}y 2 and 3

P-DTQ-J-NBU

13.

14.

(4 - A)

Consider the following permutations on

{1, 2 8,4, 5 86):

1 2 3 4 5 @
o=
3 1 4 5 6
1 2 3 4 5 8
T =
: 2 4 1 3 6 5
{1 2 3 4 5 @
u:
5 2 4 3 1 8

2. 2 = g

Select the correct answer using the code
given below :

(a) 1lonly

(b) 2 only

{c) Both 1 and 2

{d) . Neither 1 nor 2

Let C* denote the muitiplicative group of
Let G, be the
cyclic subgroup generated by 1 + i and G,
be the cyclic subgroup generated by

(1 + i)/¥2. Which one of the following is
correct ?

non-zero complex numbers.

(a) Both G, and G, are infinite groups

() G is finite, but G, is infinite group
(c) G, is finite, but G, is infinite group

(d) Both G, and G, are finite groups




10.

11.

12,
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FE (G, +g) ¥, G =
ﬁrmﬁmmw% | (2 44 37 +5 4) B

HH a1 B ?

{0,1,2,3,4,51 IR +,9 6

(a)
(b)
(¢)
(d)

th w QO

e T W R S

1. 7% 9N PH & FEE
{11, [21, [3], [4], [5], [6]} &1 0T JUGHE
(111, (31, (61 & |

2. e G B Ty ¢ owe WEs 52, O
I B I TR A ¥ o

mﬁ%ﬁaaﬂm#iﬁﬁﬁ:rm/@m?ﬁ%/%?

(a) &ad 1

(b) Had 2

(c) 13R 22H

@ F@isikadrz

Fr=fafEs el ) fER S5 -

1. Z7 _

2. {ai.-bﬁ:a,bem ) _

3. Y& TUH® G ir B g Sel
. re R

mﬁémWmew
& e aerg & ?

(a) dad 1
(b) e 2
{¢) wad 3
(d) 23k 3

13.

14.

(5 - A

{1, 2, 3, 4, 5, 6} R F=fRea Fradl | o)

0=
\.3 1 4 5 6 2
f1 2 3 4 5 6)
T =
2 4 1 3 6 5

2. |.12=0'6
T few e e @ 3uE @R HE IR g

(a) &ad 1

(b) oG 2 |
(¢) 13k 2aF
) a@raRaT2

’WW%_WW&W@HwéS
MR O I ae Ao fe 1+ i @ Fa

T IRE G, ¥ 3R (1 + 0/V2 ¥ T o
TRIR G, & | Preffam & & ol wdt @ 2

(@ G, AR G, A & 3T T &

(b) le%‘,ﬁﬁ(}zmw%

(0 G, &, &g G, 3= g @

@ G, 3R G, At & W= g &




15. Consider the following statements :

1. Let(R, +, =) be a ring. If (R, + ) is a
cyclic group, then R is a commutative
ring.

2. If an integral domain is infinite, then it
cannot be a field.

Which of the above statements is/are correct ?

(a) 1only

(b) 2 only

{(c) Both 1 and 2

{(d) Neither 1 nor 2

16. let Gbecagroupandlet ae G if O(a) = n
and k is any integer. Then which one of. the
following is correct ?

(a) 0" > n only

(b) O(a9)=zn

(© 0¥ <n only

(d) 0@X) <n

17.  Let R be a finite ring with unity 1. Let m be

the least positive integer such that ma = 0

for all a € R and let n be the least positive

integer such that n.1 = 0. Which one of the
following is carrect ?

(a} m and n may not exist

(b) m and n exist, but m < n

{c) m and n exist, but n < m

(d) mandnexistand m=n

18. Let R, and R, be two integral domains. Let

RixRy=(a,h)|]ae R,be R,} and

(a,b)+{c,d=(a+c,b+d),

(a, b) . (¢, d) = (ac, bd). Which one of the

following is correct ? |

{a) R; x R, is also an integral domain, but
not necessarily a field

(b) R, x R, need not be an integral domain

{e) R, xR, is not a ring

(d) R, xR, is a field

P—[.)TO.—J-NBU

19.

20.

21.

(6 - A)

Which one of the following statements is
not correct ?

{a) Every - integral domain D  has
characteristic zero or a prime.
(b) If R is a ring such that a2 = a, for all

ae R, then a+b =0 implies a = b.

{c) If R is a ring in which x* = x, for all
x € R, then R is a commutative ring of
characteristic zero.

*

(d)

A field is a commutative divisien Ting.

What are the points of the extrema of the
function

: x .
sin
y=£ = dt, x>0
(a‘} 0, + nx
(b) + nx only
(¢} nronly
‘-(d) 0, nx only

wheren =1, 2,3, ...

Let V be the vector space of all mappings from
R to B and let V,=1{tfe V] f(—x) = f(x)} and

Vy, = {fe V| f(—x) = - f(x)). Which one of the
following 1s correct ? ’ '

(a) Neither V, nor V, is a subspace of V .

(b) Vl is a subspace of V but V2 is not a

subspace of V

() 'V, is not a subspace of V but V, is a
subspace of V

(d) Both Vl and V2 are subspaces of V




15.

16.

17.

18.
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frfafes s | R Sifswe -

1. A A (R, +, ) ®E aed ¢ | aE (R, +)
% THF WE &, A R vP pHldRa @erd
2|

2, aﬁaﬁégpﬁaﬁumm% 1 a8 o &3
2 & |Har |

IoRfeiad sl & ¥ B 91/ I &8 ?

(a) a1

(b) I 2

(¢) 13k 2dFr

@ AAM 13RIV 2

TR At GHE WEe iR ae GaR 0@ =n
amkaﬁ'équﬁai%laﬁm%ﬁaaﬁ'&aﬂww
HE & ?

(a) Ofa¥) > n Fad

by O 2n

(¢} O <n &

(d') 0" <n

e wifse f6 g 1 & @ R 1 wia 9og 2 |
e @t & m ' g ees e & e
ma:O,'ﬁﬁfﬁaeR?ﬁ%USﬂ?nHFW

e e B e n. 1 = 0 FeiiRew 4 @

P TE & ?

(a) m3iRn & o & & w7 &

) m3IRnadmTE, fFgm<n

(¢) mﬁ?naﬁqﬂg,%n<m

(d) m3iIRnadA R Ea@T m=n

T @fFe B R, sk R, @ qoiidr w=r & | 99
o & R, x Ry = {(a, b} | a € Ry, b e Ry} oM
(a,b)+ (c,d) = (a +c, b+d),

(a, b) .
BT R g ?

(a) Rlngﬁ@ﬁum%,ﬁﬁm
Hﬁﬁira}aa‘r

R, x R, & Qi ura 81 3maeas T8 ¢
(c) RlxR2aa‘a=lﬁf’s‘

RIXRZGEEERTJT%

He, d) = (ac, bd). T Frfafag & |

19.

20.

21.

(7 -A)

Preaferitaa seml & @i ve vl 7@ & 2

(a) WRIF Qi w=t D -fmeer I s

HWIFY T BT & |

ge R tmaa g i A ae RS
frea-a d@a+b=0%a=Dbu
2

(¢) TRRPETaow e Byt afixe RS
fv x> = x, @ R U YT AReE0r Qe
© - PREAAET e 8 |

& wHfaRRg faws-aea & |

{b)

(d)

e

Siilt dt, x>0 ﬁimﬁ%?ﬁhﬁ

%
y=]
0

€7

(a) O0,*n=n
(b) & + nn
(¢c) &9d nn
(d) ®ad 0, nn

TEn=1,23, ...

o ST B R YR @ e aRime &«
e V& 3

V,=ife V|f(-x) =fx) 3R

Vzé{fEV|f(~x)=—f(x)}.

Frafoiea 4 3 ol w8t & 2

(a) TATV, R TGV, Vo umfe @

(b) V,, V& I # iFg V,, Vo Inwe
e @

(€} V,, V& Jmme 56§ g v, V@
i &

(d v, 3RV, 2 & VB Jowedr €




22. What is the dimension of the subspace |24, Let T : R® — R? be a linear transformation

generated by the vectors (2, 1, 4, 3), whose matrix representation with respect to
(2, 1,2, 0, (0,0, 2 3 and (4, 2, 6, 3) in ' 1 0 0
VvV = R*? ' o 1 o
standard ordered basis is .
1 0.
(a) 1 1
- _ 2 3 0
b) 2 What is the nullity of T ?
{c) 3 (9.) 0
(d) 4 (b) 1
(¢ 2
23. Iet f: R® -5 R® be a linear mapping | (dy 3

defined by f(a, b, ¢} = (a, a + b, 0) for all

(a. b, ¢) ¢ R%® What is the matrix of the [25. If a non-singular square matrix A satisfies
. 2 k

lincar mapping with respect to standard the equation I + A + A% & ... + A% =0,

basis (e, ey, e} ?. then what is A7l equal to ?

(a) Akl
1 0 0 | - (b) Ak
(@ |1 1 0 (&) —AF1 '
1 0 0 _ (d) - Ak
1 0 o : 26. If the set of equations
b+ax+{c+aly+@+hb =0,
k) j1 1 0 cx + ay + b =0, ax + by + ¢ = 0 are
0 1 0 : consistent, then which one of the following
. 15 correct ?
J. a+b+c=0
1 0 0 1 T
¢ |1 1 0 -2 a=b=c
0 . 0 1 . 3. a — b —-Cc= O .
Select the correct answer using the code
: given below : S
! . 0 0 (a) lor?2
0 0 o (¢) 2 only

(d) 3 only

P-DTQ-J-NBU {8 - A}




V=R H e (21,4, 3), @ 1,2 0,

29,
(0, 0, 2, 3) 0T {4, 2, 6, 3) ¥ AT IUTHRE B
fam o & ?
(a) 1
) 2
(cy 3
{d) 4
28. Wﬁ%@ﬁif:ﬂ3—>ﬁ3ﬁ'§’\"ﬁ§$ﬁ%ﬁﬂm
fla,b,c)=(a,a+b, OOF W (a,b,c) e R®®
fere aRenfie fosar mar @ | A R ey, ey, ey
& ane 39 Raw whifimor o snegg wn @ 2
1 0 0
(2 |1 1 ©
1 0 0
1 0 0
(b) 1 1 0
0 1 0
1 0 0}
{e) 1 1 0
0 0 1
1 0 0
@ |1 1 o
0 0 O
P-DTQ-J-NBU

24.

25'

26.

(9 -A)

- (c)

= efor f& T : B - R* o3 ew vk @
forer anegy Frewor w1 Bifa smaR & wme

1
0

. 21 TR guawnd e

W = = O
o o o O

2

(a)
{b)

W K= O

(d)

it B Lo a1 MR A FHER0
I+A+A2+....+Ak=0,35\f'\4ﬁ€m?,?ﬁ

A lH AR T ?

(a) Ak—l
(b) AK
(C) — Ak—l

(d) - Ak

Il IR e
(b+e)x+(c+ady+{(a+b)=0,

cx+ay+b=0, ax+by+c=0 9g &, @
FraffRea S s I & 2

1. a+b+c=0
2. a=b=c¢c
3. a—-b-¢c=0

A GE T BT FHT IE IR WE IR AT
(a) 1ar2 '

(b) ¥ad 1
(¢) ad 2
(dy &ada 3




cos@ —sin@ ' 31. What is the locus of the mid-points of the -
» then which one of | | chords of the cirele x%2 + y2 = 4 which

27. WA, = [
subtends a right angle at the origin ?

sin 9 cos O
the following is correct ?

(a) A, A. =A_ + A (a) x+y=2
8; o, 0, * o, ;
{(b) b y2 =1 .
0 ot % () x*+y?=2
(e) (A" = A 4 for any positive integer n @ x+y=1

(d) Ay =A™

32. The limiting case of an ellipse of which the

. 3 3 ' eccentricity tends to zero is
28. ‘leot T : R° — R® be a linear transformation '

given by T(x, v, 2) = (2x, 4x — y, 2x + 3y — 2) (a) straight line
for all (x, y, z) € R3 Which one of the b)
following is correct ?

circle

(c) parahola
(a)} T is onto, but not one-one .
' (d) ellipse
~(b) T is one-one, but not onto

(c) T is onto and one-one , 33. The co-ordinates of the foot of the
perpendicular from the origin to a straight

line is (h, k). What is the equation of the line ?
(a) hx — ky = h? — k?

{(d) T is neither one-one nor onto

29. What is the locus of the mid-point of a

focal chord of a parabola ? (b) hy + kx = 2hk
(b) Parabola _ d) hy-kx=20

{¢) Ellipse
34. 1If P, Q are (2, 3, 5), (-1, 3, 2) respectively,

(d} Hyperbola then what are the direction cosines of PQ ?
' (a) i 1 _1_
30. The diameters of a circle of area 154 sq & 3 BB

units lie along the lines 2x — 3y = 5 and

3x — 4y = 7. What is the equation of the ®) 11 1

circle ? J3' 3’ V3

(a) x2+y2+2x—-2y=62 1 1
(¢) =, 0, - T

(b) x2+y2+2x—.—2y=47 V2 2

2 2 _ _
Fc) X+ y% - 2x + 2y = 47 - <_% 0,_%>
(d) =% +y2—2x+ 2 =62 2 2

P-DTQ-J-NBU {10 - A)




—s5in 8
217.

sin 6 cos B

PN Ta g ?
(a)

af Aez[“’se J o frafifrm 3 3

Ay Ay = Ay +A

2 1 9y

(by A _ A, =A

— A
81" 9y

81 By
(c)

@ Ay = (B

28. WW%T:R3—>R3W&(X,MZ)_€R3$

WT(x,y,z)=(2x,.4x—-y,2x+3y-—z)7\efﬁm'

e e waaer & | e § ¥ e 9
272 ' '
(a)
“(b)
. {e)
(d)

T oS €, g bt T
T vho &, o= neees I8
T 3eoRH ¢ 3R vha &
T 3 o et & 3R 7 € o

29. f&FH wama I e TR FE S Aen-fag @

fegua e g ?

(a) dd

(b) Wayg

(c) g

(d) fowRaEEa

30. &Fpa 154 o @R o0 At gu & Y WA
@ 2x—83y=5 3R 3x-4y=7 mﬁ-_mﬁ

? | 99 & IeRo w1 # ?

(a) x2+y%+2x-2y=62

() x%+ y% + 2x — 2y = 47
(€ %%+ y% -2+ 2y =47

(d)y x2+y2—2x+2y=62

P-DTQ-J-NBU

(A" = A, T3 &t o7evss quries n & foe |

{11 - A}

31.

(D)

32.

33.

34.

Wﬁﬁmwmaﬂ%aﬁﬁ

x2 + y2 = 4 & nansl & Aen-fagit @ fegmy
TR ? :
(a}
(b) x2+y2=1

(c}

X+y=2

x2+y2=2

x+y=1

fora ddga @ Ibaar Y o R wgw BR @
T FHra w0 T E 2

(a) 9O T

(b gd
(¢} WRara

(d) ddgd

TAfeg @ &l WA W R 79 & UE-FdEe
(h, k) & | Y@ & wiexe & g 2

(a)
(b)
{c)
(d)

hx — ky = h? — k2
hy + kx = 2hk
hx + ky = h? + k?

hy - kx =0

e P,.Q ®Wer (2, 3, 5), (-1, 3, 2 &, & PQ
Rar=an T &€ ?

@ (% %
o G & 5)
(c) <——}§—, 0, ——J-1~2:>
1 1
@ <T£ % E)




35,

36.

37.

38.

P-DTO-J-NBU

If f(x,y,2)=0 is a homogeneous equation
in X, y, 2, then which of the following is
correet, 7

(a)
(b)

fix,y,-z)=10
f(x, -y, —=2)=0
(© fix,ry,t2)=0 Vrec R

(d) Both (b) and (¢)

Which is the nature of the intersection of the
set of planes

x+ay+b+c)z+d=0, x+by+(c+a)z+d=0
and x+cy+{a+blz+d=0 ?

(a)
(b)

They meet at a point
They form a triangular prism
(c) They pass through a line

(d) They are at équal distance from the

origin

How many arbitrary constants does the
general equation of a quadratic cone with a
given condition have ?

(a) 3
(h)y 4
(c) 5

{(d) Nonc of the above ' .

What is the cquation of a cylinder whose
generators are parallel to the axis of z and
which passes through the circle whose centre
is (a, 0, 0) and radius a and lying in the
xy-plane ?

{a) x2+y2-—2ax =0
b x?+y?2_-3ax=0
() x*+y2_—dax=0

d x2+y2—ax=0

39.

40.

41,

(12 - A)

—

A A A A A Al
Let i +2j +3k, b=1-3j +2k
A

o] M}
]

A
and =j — k. Whatis x equal to which is
—)

orthogénal to a and satisfies

- T
Cc

X Xb=bxec ?

A M
(a) 31 -k

.y A
(k) —-3i +k

s A A
() —i +2j -k

A A A

(d i-2j+k

- N ¥ . A
The vector b = 3i. + 4k is to be written as

A

— -3 P ’
the sum of a vector b, parallelto a =i + j

—
- and a vector b, perpendicular to a. What is

-

b, equal to ?

. A Fat
@ 155 +3)/2
M) 25(i +;)/3

© 210 +j)/2

(d) None of the above
- - R

Whatis d .{a x{b x{c xd )} equal to?
@ (@.d)[b,T,d)]

—)- i I
(b) (b.d}[a_,c,d]

e I T
() (b.a)la,c,dl]

e e e
(d) (a.c)[b,e,d]




35.

36.

37.

38.

P-DTO-J-NBU

'Uﬁ{x,y,-zﬁm'ﬂmf(x,y,z)=0?,E‘I‘T

e A Y s ad g »

(a) flx,y,-2)=0

b f(=x, -y, -z) =

(¢} f(rx, ry, rz) I= 0 vre R
(d) (b) T () A

i

x+ay+b+c)z+d=0, x+by+(c+a)z+d=0

3R x+ey+(@a+b)z+d=0 P A= F vl

maRTFEnd ?

(@) ¥roRgwPeme
(b) 3 e Berim i s &
© Yer@mATRIE
(d) %wﬁ-—g:%awq&m%

' easﬁewq%ammﬁaﬁs@ﬁsamaﬂﬁaﬂmﬁ

e W aRdd & 2

(a) 3

(b) 4

(¢) 5

(d) oRfEfEa & 3 2% 76

oy &vm & FFF -3 & woer € 3k 3 |
41.

@ ¥ Rar § e % (a, 0, 0) W & qw Sh
xy-ad ¥ feg & v o Bsar a 2, 39 o= &1
Yo a7 & ?

(@) x+y%—2ax=0
) x*2+y2-3ax=0
() x*+y’-4dax=0

@ x2+y?—ax=0

39.

40,

(13 - A )

wq T forar s &

-

+ b =i -3j +2k 3R
_k.®X TE a5 aweny
b x ¢ @ wT oAl R ?

(a) 31 -k

A A
(b) -31 +k

A A A
(d) 1 -2 +k

Y 'y A

WRe b =30 14k @ B =1 + ] SR
= i

aﬁmblwa’ R 79 e |fewr b, & AT B

—

b, fred W & ?

@ 15 +/2
® 25( +35)/3
@ 214 +3)/2

(d) JIRfefEg § ¥ B¢ &

d.@xibx(exd) SATRSE?

+

@ (&.d)b, 2, d]
’ e e I B ) R
(b) (b.d)la,c,d]
.
(¢ (b.a)la,c,d}
@ (a.c)b,e,d]




. e e :
42. The position vectors a, b, ¢, d of the points 45.
A, B, C, D respectively satisfy the equation
- - - - -
3a-2b+c¢-2d = 0. If AC and-BD mecet
at P, then what is the ratio in which P divides
BD ?
(a) 1:3
(b) 1:1 46.
¢} 1:2
dy 2:1
— A A M
43. The vector v = 2i + j — 3k when expressed
as a sum of a vector parallel to a = 3Ii\ - ;
and a vector orthogonal to a is 47.
) A A
(a) [(3/¥/10)i - (1/V10)j] +
Fa Fal A
(12 - 3/VIONi + {1+ (/YI0)] - 3k]
A & A
(M)  [3/2)i -(1/2)j1+ [(1/2)i +
- A A
(3/2)j - 3kl
N l Fa’ M
() 1B/Di — (/4] + (5/0i + {48,
A M
(5/4)] - 3k]
A A Fay A Fal
{d) 3i -j)+{-i +2j -3k)
4. If Tx+ 1)+ f(x-1)=2f(x)and f(0) = 0,
then what is f (n) where ne N ?
{a} nf(D)
(b) [f(1y"
c) 0
(d) n
P-DTQ-J-NBU ’ (14 -~ A)

If f(x) = 11 - x), g(x) = f[f(x))] and
h(x) = flg(x)], then what is f(x)g{x)h(x)
equal to ?

{a) -1

b) 0

) 1

&) 2

. 2IJ+1 + 31’1'!‘1
lim ——— - ?
n—e 2% 4 30

What is the value of
(a) 1/3
by 1

(_C) 3
(d) oo

X
If F(x)= —12- J {4t% — 2F(t)) dt], then what
x 4 .
o?

is F'{4) equal t
(a) 32/9

(b) 64/3
(c) 64/9
d) 16/3

Let f(x) = x — [x], x > 0, where [x] denotes
the integral part of x.

1. f{x) is continuous for all integral values
of x.

2.  f(x) is not differentiable for' positive
~ intepral values of x.

3. lim f(x) does not exist.
x—2

Which of the above statements are cbrrect ?
(a) 1 and 2 only

(b) 2 and 3 only

{c) 1 and 3 only

(d) 1,2 and 3




42, fegpit A, B, C, D & Refd wfer wwerl45. IRk f(o = 141 - %), gx) = f[fx)] 3R
2 b o d ik adeo h(x) = flgx)], @ £ gx hix) fHad R
? 3 2 %?
{a) -1
(b) 0
()

(d)y 2

—

82 -2b+c—2d=0 B A T ¢ | afe
AC 3R BD, P wR fisa & < BD & P f5u
argur # fasnfora oxar & 2

© 3
1 21'1"‘1 + 3n+1

lim
noe 20 4 30

BHF I ?
: 2
9.1 ' _ (a) 1/3
by 1
%W%mwé’ & Tl ve aRer ()
F AMBA & T4 W ooed A 5T ¢ ) 98 9o

®7? . g Fx) = -15 (J’ {4t2 — 2F'(t)} dt},
’ 4

X

oo

(@) 13/¥10)i — (1/¥10)]1+ Y F/(4) @ T & 2

[2 - (3/¥1001 + (L + (1/VT0 )] — 3k] (@) 32/9
' (b) 64/3

/21 - /25 1+ /27 + @ 64/9
| 3/2); - 3Kk) @ 16/3

~

A A A . In:f f - _ o
[(B/4)i —(1/4)j ] + [(5/4)1 + Eﬁ"a’me () X?Eﬂ; IX>0,‘31?T%[X]¢IX$T
- By -3k 1L x ¥ ) gl T & R 00 dad |

@ 6 D+ ov2f -k 2. x & ﬂa%as%glwﬁa%u mH B R 1o

' 3. lim f(x) TOHHA 78 & |
gt fx+ D +flx—1)=2fx) 3R () =0, oz ) R

AfmFTeTEBEne N? oRFrfE el F ¥ B S E 2
(a) n (1) (a) aad 13R 2

by f (" _ (b)y waa 23k 3

() 0 ‘ () &ad 13K 3

(d) n (d) 1,23k 3

Ll

P-DTQ-J-NBU




49. On the curve x° = 12y, what is the
interval at which the abscissa changes at
faster rate than the ordinate ?

(@) x|>4

) |x|<4

(€ |x|>2

dy |x | <2
50. What is the maximum value of k for which
: {cosx +sinx)+ 7{(cos x —sinx) +k<0?

(a} 10

(b) 8

(¢) -10

{d) None of the above

51. What is the point on the curve y? = 4x which
1s nearest to the point (2, 1) ?
{a) (1,2
(¢) (0,0)

(d) None of the above

52. If tangent at any point of the curve

y = x2 + &% + x + 5 makes acute angle

- with x-axis, then which one of the following
is correct ?
(@) |r|<1
(Y |A]<3

A1
(e} 0<A<3
(d} Ae(0,1)
P-DTO-J-NBU

53.

54.

55.

56.

Tet f(x)=

The normal to the curve at P(x, y) meets the
x-axis at G, If the distance of G from the
origin is twice the abscissa of P, then what is

‘the nature of the curve ?

(a) Circle

(b} Parabola
{c) Ellipse

td) .Hyperbola

What is the number of asymptotes of the

curve y = e""l2 +1 on (— oo, 00)?

{a) oo

(by 2

(c)

(d) o©

What is the figure formed by all the

asymptotes of the curve xzy2 =c? 2 + y2) ?
(a)
{(b) A rectangle

A parallelogram

(c} A triangle
{(d) A square

x
(1+x

T D22 and
)

g{x) = (fofof.....n times) (x), then what is
J x" 2 g(x) dx equal to ?

ny1-(1/n)
(a) (1+n;( )1 _ +¢
(1+nx™)1-(/n)
b
(b) " +c
ny1+{1/n)

@ Qtnx) +c
n+1l
(1+nxn)1+(lln)

d +
@ nn+ D ¢




49.

50.

51.

- 52,

P-DTQ-J-NBU

aH x° = 12y R, o8 a7 7 & e g5 &
MNedTRPEH NRadTRIdgd ?

(@) |x{>4
b |x|<4
A"
©. |x|>2
d |x|<2
k & a8 3ftrean 7= F=n £ Bras fae
{cosx+sinx)+ T(cosx—sinx)+ k<07
(a) 10
(bY 8
(¢} -10
@ e # W P

% y? = 4x R a7 g Fwar & o frg (2 1)?5
Fream & ?

(a) (L, 2) -

(b) (1, -2)

() (0,0

(d) oRfoRed & & &1 7= -
Hﬁy:x3+lx2‘+x+5$ﬁﬁfl\‘f%r_§q'\'ﬂﬂﬁ

AR x-318 Y G D1 Gt #, o Freieiea & &
B A & ?

(@) |rj<«1
(b) |a]<+3
(c) 0<i<3d

(d) »e(0,1)

53.

54,

65.

56.

{ 17 - A}

"I A@BE foo) =

wh @ Pix,y) W Afema x-38 94 G w® e

2ok gofag ¥ G & O P& yw & g &,
9P & aRT FOE ?

(a) TU
(b) Ydc™

(¢) <rdgg .
(d) fauaey

2 - .
AHEy=eF +1 & (= oo, o) W IF-QEA DI

T &8 ?
(a) oo

(b)
(e)
(d)

=R v

_—.cz(x +y2)a5mh31mf§@m
aﬂﬁﬂéﬁﬂq&%ﬂ??
(a) TS TR AGHS
(b) ©D A

(© s =

(d) ©P &

(1+x )lln' n>2 3k

g(x) = (fofof.....n times) (x},

ar I " Z2ogx)dx HHATIE ?

(1+nx™)1-(Vn}
(&) +c
n-1
. (1+nxn)1—(1/n)
b
(b) nm-1 ¢
© (14 nx™)HVm
(c) +C
n+1

ny1+{1/n)
d) (1+nx") te
n(n + 1)




59,

60.

P-DTO-J-NBU

If [x] denotes the greatest integer function of
x, then what is the value of

1/2
] K+ +x)-In(1-x)dx?
-1/2 ' '
(a) -1/2
(b) ©
(e 1
(A -2in(2)

What is the area enclosed by the parametric
curve x = (a cos t)/vn, y = (b sin t) /v

equal to ?

(a}  The area of a circle of radius ab

’ x2 y2

(b) The area of the ellipse — +t5 =1
a b

(c) The area of a rectangle of sides a and b

(d) None of the above

The length of the upper half portion of the-

cardioid r = a (1 + cos 0) is bisected by which i

one of the following lines ?

(a) 0=n/6
(b) O =mn/4
(¢} 0=rmn/3
(d) 6= 1'[/2l

What is the perimeter of the curve
r=2cos0?

(a} 2rn
(b} 3n ’
(c) dm
(d} 5r

61.

162;

63.

64.

The line segment x = 1 -y, 0 £y € 1 is
revolved about the y-axis to generate a

cone. What is its lateral surface area ?

(@ V2=
() n/V2
(¢) =m
(d) 2m
X (2 5t + 4
The function f(x)= I —_ dt has
- v 2+e ‘
0
(a) two maxima and two minima points
(b) two maxima and three minima points

(¢} three maxima and two minima points

(d)

one maximum point and one minimum
point '

Let f(x) = x° + 3x2 — 10x so that f(1) = — 6

"and f(2) = 0. By the mean value theorem,

there exists a number y in the open interval

(0, 1) such that f' (1 + y ) = 6. The value of y
turns out to be
(a) greater than 3/4

(b) between 1/2 and 3/4

(c) between 1/4 and 1/2

(d) less than 1/4

The eccentricity of the conic

(x—l)zt;anzq+yzsec2a= 1, 0sa<sn/2
as a function of o

(a)
(b)

is increasing
is decreasing
(¢) a’constant

(d)

does not exist




58.

60,

P-DTQ-J-NBU

57.

59.

aﬁ[x]%xﬁmwmﬁ%ﬁm%,
ar

1/2

J' Ux]+n (1 +x)—~In (1 —x)} dx
-1/2
B AT FTE ?

(ay -1/2
by 0
{c) 1

(d) -21In(2)

mﬁﬂ?ﬁx:(acos t)/\/;,_ y=1(b sint)/\E
BRI ORT 4T &% e e & ?

(a) Frear Jab awct v g & dAwer &

2 2 .
) Bga = + L = 1 % doww &

a b
(¢} g3 a TA b A 0F T B &AGA B
(d) IuRforfaa & & ®f =
Emrzé(-l+c059)353§ﬁﬁm%ﬁa§f

wars Feiefiaa § 3 e @ g/ waigwisa &
ST R P

(a) ©=n/6
(b) B =mn/4
(€ 6=n/3

(d) 0= TE/2

h r=2cos 8 @ ufem Far @ ?
(a) 2n
(b) 3=
(c) 4n
(d) b=

61,

62.

63.

64,

¢ 19 - A}

Q?E‘T-'\’E'Ex=1—y, 0<y< 1oyl & uRes
AT TR IE T wP & 5 & T | $u
g T8 & SA%A a1 & ?

(a) V2 n

b =/V2

(¢) =

(d) 2n
x! t2 —5t+4

B f(x):_[ ['—:)dt & e
o 2+e

(@ 2 e ik 2 R g

(b) @ 3z 3k Ffias fog
(¢) o A sk @ Pfias fag
@ s s fag R v Pt fag

A A3 E ®eH f(x) = x9 + 3x2 — 10x 5 &
f(1) = — 6 3R f(2) = 0. 7T AF TT & IR,
g s/ (0, DR T dEr y R R
f'(l+y)=6. yBIAATAE ?

(a) 3/4 ¥ affirm
b) 1/23R 3/4aF A

© 143k 12599 A

(d) 1/43 39

G

, (x-l)ztan2a+yzsec2a=1, 0<asxwf2

B Ihsal o B B B ¥Y A
(a) @Y
(b) grRmH ¥
() TP IR F
(d) &&=




65. Il A denotes the area between the catenary |69.
y = ¢ cosh (x/c), x = x; and x = x, and the
x-axis, and s stands for the length of the
intervening arc, then what is A equal to ?

(a) 1f(cs)
(h) s
(e c¢fs
(d) sfe
70.

66. Which one of the following differential
cquations  represents  the  orthogonal
trajectories of the family of curves xy = k2 ?

(a) xdy-ydx =0
(b) xdy+ydx=0
(c) xdx-ydy=0
(d) xdx+ydy=0
' v 71.

67. - What is the solution of the differential

. . dy  x(@Inx+1
equation — = ——m— — 7

dx siny+ycosy
(a) ysiny:lenx_i-c
(b) (1+y2)cosy=x2£nx+x+c
(c) ysiny+cosy=x+(x2/2)+c
(d) Nonc of the above
68. Consider the following statements :
1. If Ais an invertible square matrix, then
adj (AT) = (adj AIT.
2. If A is an invertible square matrix of 79
order n, then adj (adj A) = |A |2~ 2 A, )
Which of the above statements 1s/are correct ?
(a) 1 only
(b) 2 only
(¢} Both 1 and 2
(d) Neither 1 nor 2
P-DTO-J-NBU (20 - A)

The differential equation

(y —2x%dx - x(1 - xy)dy = 0 becomes exact
on multiplication with which one of the
following ?

(a) x

) x?

© 1D
d) ifx -

What is the general solution of the equation
6y" + by -6y =x7? '

{a) y=c e +¢ ™8 _ (x/6) ~ (5/36)
b) y=c;
(@) + ey e 4 (x/6) + (5/36)

2x/3
(@ y=c, e +c, e 4 (5x/36) + (1/6)

+ ¢y € 2 _ (x/6) - (5/36)

y=cpe

What is the differential
corresponding to the family of curves
vy = ki(x ~ k)?, where k is an arbitrary
constant 7

equation

dy)? d
(a) (i—) + 4xy2 [Ey) - 8y2 =0

dy 3 dy 2
(b) (dx] -4xy(dx] + 8y =0

dy 3 9 dy]2 _ [dy] 2
| _ — —_ =0
(c) [dx] x [dx 2y dx tdy

(d)

None of i;he above

What is the equation of the curve whose
tangent at any point (%, y) makes an angle
tan~! (2x + 3y) with x-axis and which passes
through (1, 2) ?

(a) 4 + 8x + 10y = 32 ¢Xx~-1
(b) 2+ 6x+ 9y =263~ 1
() 2x +3y=8¢3*-1

(d) None of the above

A




65.

66,

67.

68.

P-DTQ-J-NBU

afZ Y y = ¢ cosh (xfe), x = x;, T x = x,
3R x-3167 & &g & &b A Y Oifed 2 # R
g & T & TEE s A FaE o 8, O A e
TER & ?

(a) 1f(cs)

(b} es

() cfs

(d) sfe

Fretfefaa srapa wileol & ¥ @8 I & A
a5 pd xy = k? ¥ eI Wofedl S gt
&

(a) xdy—-yd.x:()

(b} xdy+ydx=0

fc) xdx-ydy=20

(d) xdx+ydy=0

!

3 d_y= )‘z(2£nx+l)
dx Siny+ycosy
g2

(a) ysiny=x2~lnx+c

o B a1

b) L+yDcosy=x>Inx+x+¢

(c) ysiny+cosy=x+(x2/2)+c :

(d) JRfeRea # & &% 7

frfefea s w faar Hifse

1. gk A S gapaoia of anegg ©, o
adj (AT) = (adj A).

2. dk ADE n B & Gl ot g &,
ar adj (adj A) = |A[P72 A

TRefa s A Yol A i &2 2

(a) oA 1

(b) Had 2

(¢) 13R 22

(@ AdridRaABT2

69.

70.

71.

72.

{21 — A}

Fabel TNHBROT (y — 2x°) dx — x (1 — xy)dy = 0
frafefaa 3 & fow ve F oT A R gUEY ¥

ST E P

(a) x
b =2
© /%

(dy 1/x

TRt ey'+5y'—6§=x T IS B T & P
(@) y=c, ™ +cye”d ~ (x/6) - (5/36)

b y=¢ e2*3 4 Cy e 32 _ (x/6) — (5/36)
© y=c e s, e 1 (x/6) + (5/36)
@ y=c, e 4, e 4 (5x/36) + (1/6)

S k VP W MR B, N ad P y = k (x - k)P
¥ I Hdhel THIGIUT T & ?

gy’ Z(d_Y)_ 2 _
(a) (dx) + 4xy I 8y =0

- d_y"_z(gf
(c).(dx] X T

@ e & o

g (1, 2) ¥ oA I 39 a% @, s fexit
%ﬁ(x,‘ y)WW%ﬁx-SI&T'?IE%’!’UTtan_l (2x + 3y)

EEY @, e B R P

(a) 4 + 8x + 10y = 32 ¢2*- D
(b) 2+ 6x + 9y = 26 3~V
(¢) 2x + 3y = 83—

(dy 3IaRfeRaa & @ = T8




73.  What is the solution of the equation
dy _y* | .
—_ 4 L = ?
xdx X Y
(a) In(y/x)-(1fx)=c
by Inx-—(x/y)=c
(¢) In (xfy) - Afxy=c¢
d) Inx+xfy)=c
74. The only curve for which subnormal is of
constant length is '
(a) circle
(b) ellipse
(¢) hyperbola
(d) parabola
75.  Two like parailel forces F, and F, act on a
rigid body at A and B. If F; and F, are
mterchanged in position, the point of
application of the resultant is displaced
through how much distance ?
(F, -T.)a
(a) 27
2(F, +F,)
(F,-F,)) a
by L _"2°°7
(F, +F,)
(F.+F,)a
(©) ——2—
' (F, - F,)
(F.+F) a
d 12
2(F, - F,)
along AB where AB is equal to a.
P-DTQ-J-NBU

76.

7.

78.

{22 - A)

Forces of relative maghitudes 5,1, 1, 3 act
along the sides AB, BC, CD and AD
respectively of a square ABCD of side
length a. What is the equation of the linc
of action along which the single resultant
acts ?

(a) x-y=a

b) 2(x-y)=a
(c) x-y=2a
d 2(y-x)=a

Let O be any point inside or outside a
triangle ABC such that three forces are
acting at O (whose magnitudes are
proportional to the sides) in a direction
making equal angles with the sides BC, CA,
AB. Then the resultant is

(a) dependent on the magnitudes of the

forces

{b) independent of the magnitudes of the
forces and equal to O

(c} dependent and equal to 0 only for a
particularly chosen magnitude

(d)

dependent on the magnitudes of the
forces and is never equal to 0

A square table stands on four legs placed
respectively at the middle points of its
sides. If W be the weight of the table and
W’ be the greatest weight that can be put
at one of the corners without upsetting the
table, then which one of the following is
correct ?

(a) W' =W

(b) W’ =2W
() W' =3W
(d) W' =4W




73.

74.

75.

P-DTQ-J-NBU

2 .
e W LY Ly memEd?
4

dx

@ I -/=c

(b) Inx-(x/y)=c¢

© InE/y-0Qfx)=c

W Inx+ x/y)=c¢

www%ﬂwmwaﬁém%
FTE P

(a) 99
(b) &g
(c) 3fageg

(@) W

q gy wa=R & F, 3R F, @ g5 s & 3R
A BwR Afpg € | Rk F, 3R F, &t feifa &
R uRafia ax fiar Fe, a‘rqﬁmﬁ&sm?ﬁ
m%ﬁ%ﬁ#@aﬁﬁwﬁﬁﬁmv

@) (F, -F,a
2(F1+F2)
b TR

F, + F,)
© (F, +F,) a

(F, - Fp)
(F, +F,) a

(d)
2(F, - F,)

AB® HiU-9 SEf ABTRR 2 ad |

76.

77.

78.

{23 - A)

e aikmmol 5, 1, 1, 3 9 9@, a GdS B YN
e 5 @ ABCD @& ¥amsii ®We¥r AB, BC,
CD 3R AD & @ fpamia § 1 ader aRomd
i frar3a & T e & 3T aHERvT
TR ?

(a) x-y=a

(b) 2(x~-y)=a

" {e) ;t—y=?.a

@ 20-%x=a

= e il Brgsr ABC & WieR a1 G’ W5
fag 059 yor ¢ 5 O w 9 &0 (5w aRmmr
et & aguRn € R e § orEim € S
ysmal BC, CA, AB ¥ W9H &0 &1 & | &
aRom T & ?

(a) e & aRmmt ) sl
(b) wc & gl ¥ TaF 3R 0 & W

() Fnik 3k 0 & =R Fad vo fagw vl
o & e

() Tat ¥ ool w R kR &N Mo &
. &RER T8

v aif ¢aet v el & wea fogell R W
MR RE e RZaamaRm waaikw
g Jfueay YR 2 B 5 e oF W 2aw @
fa1 3ee’y @ 5 aow g, @) FafoRaa 9 9
DI TH T € ?

(a) W' =W
(b) W' =2W
() W' =3W
(d) W’ =4W











































