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DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO
T.B.C. : N-DTQ-K-OCV TEST BOOKLET SERIES

Serial Nl_l b S

TEST BOOKLET 3
MATHEMATICS
Time Allowed : Two Hours Maximum Marks : 300
INSTRUCTIONS

1. IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK
THAT TIIE TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR MISSING
PAGES OL ITEMS, ETC. IF 50, GET IT REPLACED BY A COMPLETE TEST ROOKLET.

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

3,  ¥ou have to enter yvour Roll Number on the r
Test Booklet in the Box provided alongside. [ 17
DO NOT write anything else on the Test Booklet. | AR I

4, This Test Booklet contains 100 items (guestions). Each item is printed both in Hindi and English,

Each item comprises four responses (answers). You will select the response which you want to mark on
the Answer Sheet. In ease you feel that there is more than ene correct response, mark the response
which vou consider the best. In any case, choose ONLY ONE response for each item.

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

6. All items carry equal marks,

7.  Befure you proceed to mark in the Answer Sheet the response to varipus items in the Test Booklet, you
have to fill in seme particalars in the Answer Sheet as per instructions sent to you with your
Admiszion Certificate.

8.  After you have completed filling in 2ll your responses on the Answer Sheet gnd the examination has
comcluded, you should hand over to the lnvigilator only the Answer Sheet. You are permitted to take
away with yvou the Test Booklet.

9, Sheets for rough work are appended in the Test Bocklet at the end.

10, Penalty for wrong answers : -

THFERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CAMDIDATE IN THE

ORJECTIVE TYPE QUESTION FAPERS,

(i1 There are four alternatives for the answer to every question, For each question for which a wrong
answer has been given by the candidate, one-third (0-33) of the marks assipned to that question
will be deducted as penalty.

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

{iii) If a guestion is left blank, ie., no answer is given by the candidate, there will be no penalty for
that guestion.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO S0
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What iz the dimension of a space W
generated by (1, —4, — 2, 1), (1, -8, -1, 2),
(3,-8,-2,T0 7

w
b2
ey 4

dy 4

Consider the following statements associated
with an n-dimensional vector space V :

1. Every basis of V contains exactly n vectors.

2. No linearly independent subset af V has
more than n vectors.

Which of the statements given above isfare
correct ?

[a] 1 only

(b} 2 only

‘[5:/‘ Both 1 and 2

id) Neither 1 nor 2

Let T:R"™ 5> R" and Tixy)=0 for some
X # 0, %, = R". Then there exists a matriz A of
order n such that

Tx = Ax and A is non-singular
gingular
{0} = N(A)

(a)
(br” Tx = Ax and A is
(¢) KerT=

(d) None of the above

4,

C"I

{2-D)
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Consider the following statements :

1. The number of diagonal matrices

dpy 0
M=|0 d, 0|eDMyR) where R
P 3
: 0 0 d o it
is the set of real numbers such that
ME =1, is 27,
9. The number of diagonal matrices |
d, 0 0 |
M=[0 d, 0[e MR whereB|
|
0 (4] d3 |
is the set of real numbers such that |
M! =M, is 9. g

Which of the statements given above is/are
cam.‘r’: |

{a) ‘Lonly |

(h) 2 only

(¢) Both 1and2 ‘

(d) Nittior 1 nor 2 |
4 B

LetA=|3 4|y, () bea3x2matr
2

; |
over the set of integers.

Consider the following statements : |

1. For any n £ &, there exists a umquq
(x, y) € & x & such that 4x+3}r+2n-]

and 5x + 4y + Zn =10, ";__}

There exist only ﬁnitel:.r many
B e M, 5(Z) such that BA = [D

E‘r

oy |
5]
"Which of the statements given above is/ari
correct ¥

(a) 1 only

{h) 2 only

{c) Both 1 and?2
(d) Neither 1 nor 2
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ﬁ;_ What is the number of tangents to the curve |12, If x +4 | ¥ | = By, then y as a function of x is
r.- y = x* passing through the point (1, -3) ? {-x (a) continuous at x = 0
LI . (h) derivable at x =0 A -l
b 1 i v/‘,f)
0 (] E:-ﬂrfm—allx }{ﬁ? 'Qj‘]
d
@ 3 {d) MNone of the above
7. Let fix) = (x + 192 for x = L If glx) is the
function whose graph is the reflection of fix)|13. A(D, 2) B(1, 2) -
with respect to y = x, then what does glx) kﬂ/ -
equal to ? Y
() —vx -1, x20
3 i p
h =Z+1r= x>-1 - o D D2, D
© Jx +1, x2-1 s i
(@ -1, x20
B.  What is the curvature of the curve
y=x4—413+2[}x2atthem'igin? 3
(a) 1/10 I |
i li i ({_Hu'“ 0(0, 0) (1,0) E2,0
L.~ "'Tl':'ld Where iz the centre of mass of*&mhnmm
ot g OABCDE {shown aboye) of 30 g ?
Jar A Tk (@ (L1
9, The asteroid x = ¥5 cos® , y= V5 gin® t is (b)  (3/2, 3/2)
revolved about z-axis, What is the surface 5/6. 5/
area of the solid of revolution 7 (€@ (5/6,5/6) Y
{a) 12z sguare unit (d) None of the above
- W\ :
0 R S 14 A uniform triangular lamina ABC is
(c) = 8m square unit from the corner A and n
{(d) 6r sguare unit equilibrium the side BC makes angle o
107 If the line v = x 1§ tangential to the parabola with the horizontal. Which of the
y=x2+bx-kcattlmpoi.uttl,l},whatareﬂm following is correct ?
values of b, ¢ respectively 7 (a) 2tana=cotB-cot C
(al 0,-1 (bl tan o =cot B —cob C i
bl 1.1 - (¢) 2cota=tanB —tan C d
(c) -1,-1 (d) eota=tanB—tanC
W11 15. If the gravitational force varies as
11. Let the equation of the curve be x = a (8 + sin 8), the n'® power of the distance, the time
v = a (1 —cos f). IT 0 changes at a constant rate period of a satellite revolving the earth
A k, Lhen what is the rate of change of the slope in a circular orbit of radius ris| sonal
of the tangent to the curve at 8 =x/3 ? to -
(a) k (@) =+ 12 %
{b) m ."I b .r{'n - 12 L
fe) k/3 @ i [+ 10/ i
{d_] 21‘:,‘]'3 {d‘} ].—(!'l — 1};3
N-DTQ-K-OCV (4 -D) &
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Directions : For the three (03) items which follow :
Consider the curve x {32 + 32} = a(f AN y‘*j

16. What is the area of the loop of the curve 7

@ [2- E] aZ {/j%l%

| 2

ih) [2 + %]aﬁ

-9

(d) None of the above

17. What is area between the curve and the line
x+a=07
).z
s
® ( 2]“
L
(b) [a+5]32_ s
2
(¢) [1 + —E}a2
4
{(d) None of the above
18. Consider the following statements

1, There are two asymptotes of the curve
parallel to coordinate axes.

2.  There are no obligue asymptotes of the
curve,
Which of the above statements is'are correct ?

{a) 1lonly g

y‘z ﬂnl}" i ]
5 ™~ ﬂ.-wﬁ{q:}"/;_
¢} Both 1and2 L = e
<}

Directions : The following four (04) items consist of
fivo statements, Statement I and Stotement I You
are fn examine these fwo stefements carefully and
select the answers to these items using the code given
belmw :

Code :

{a) Both the statements are individually
true and Statement Il iz the correct
explanation of Statement L

(b) Both the statements are individually
true but Statement I is nof the correct
explanation of Statement I,

(e} Statement I is true but Statement II is
falze.

(d) Statement I is false but Statement 11 is
true,

Statement I : » Let H be a subgroup of (Q, +)
&/‘ wherg @ i= the set of rationals
and H = Q. Then § is not a

subset of {-l h:he H} for any
S :

%

positive integer o,

Statement IT : If G is any group and H is a
subgroup of G, H# G, then
[g": g € G is not a subset of H
for any positive integer n.

Let f : B —» M,(R) where My(E) is the set
of 3 x 3 matrices over B, be defined as
1 T+x~ x)
fix} = |2 1-—-x =x
! 3 x 4

Statement T - There exist infinite number of
% & B for which delerminant of
fix) is positive.

Staterment IT : There are exactly three real

\ G = numbers x  such  that
(d) Neither 1 nor 2 - determinant of fix) =10,
vt f*
N-DTQ-K-GCV W H\’:”"p | & -D)
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21. Consider B* = B\[0] which is a group under
multiplication.

Let [; B* — BE* be given by
firi=1ifr>0

=-1ifr<0
Statement I - Forany ry, vy € BY f(ryry) =
Statement I : H=lre B*: f(r)=1lisa
subgroup of B¥ and

R*:HUE—T:I‘EHL

@‘Smtemnt I: The lines sx + by + ¢ =0,
: hx+uy+a=0,mc+ay+h=ﬂ
\5 are concurrent if
2% + b® + ¢ = 3abe.
Statement I : The above three lines are

concurrent because the product
of their slopes is—1.

93. A particle is projected with a velocity of 10 m/s
t an angle of elevation of 60° with the
horizontal, What is the equatmn to trejectory

of the pru_]emle (g =10 ms™ %o

(a) Sy =2J3x— x2
(b) 2y = Jéx = 48

{0 y=23x— x2

(d) None of the above

24, A particle executes simple harmonic motion

ot along a straight line given by x = a cos (nt + 8)
where &, n, f are constants; x is the distance of

the particle from a fixed point O on the line at
time t. The velocity of the particle will be the
least in magnitude when ils distance from the
fixed point is
(a) Zero
(h) ta
¢) +af2

(dy +af4

N-DTQ-K-OCV

{g-0)

"ﬁf
of motion in a straight line is given

b:,r g = vtf2, where v is the velocity at any
instant t. Then which one of the following is
correct about the aceeleration f7

(a) [1is constant
(b fmust be zero
(¢) fis directly proportional to v

{11 fis inversely proportional to v

A particle of unit mass, initially at rest at a
distance R from a fixed point O is acted upon
by a centre of repulsion gituated at O
repelling with a force k/x®, where k is a
constant and v is the velocity of the particle
at a distance x from O at time t, Which one of
the following is correct 7

(a) Ravi=3k(R %)
(b)Y  Rxv? = 2k (R — x)?
(6 Rxw=2k(R-x

(d) Rxv®=2k(x-R)
,g'}

The campnnent of a vectur |.I parpendmu]ar
to the vectm:’j,‘ 8 H} — v What is v equal

" )
- —
hep =
{a) |}-| H
= -3
sl
||
~ —
© Awp, =
[

(d] None of the above
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28, What is the area bounded by the line 31. The curve in which the gradient of the nnrm:al
X cos o + y sin o = p, the x-axis and the at any point equals the ratio of ordinate to the
normal to the line from origin (o is the &bsm“afa_‘tf‘h’:“im__;_—'_ . 11“
angle the normal from origin makes with the | __(a}—an ellipse L
x-axis) 7 ’

; {(b) _a hyperbola vy em
(a) (p2 cos® a)f2 {e) a parabola ol

Y
o) e (d a n:_rlrtle
(¢ p?tana 82, What is the volume generated by
2 ¥ = a sin (nx) as the area lying between x = 0

@ (" tan @)/2 and x = 2 revolves about x-axis 7
T (a) ma®

2 The eguation to circle in polar coordinates is ®) 3
given by r = 8 cos B + b sin 8. What ie the =
centre of the circle 7 (¢) 4na’[3

v 3
@ @2+b2Y2, tan-! [E] e u-"'"k P () 2na”f3
a ‘Hg.- L o
'xﬁ "‘;’" 'Y»"'_’ —
M (@®>+b*)"%, tan? (%j v;&;’r““*-" 83, Whatis (7 xb)x (@ x¢)ed equal to?
o= g P ——
o a®+b%H1"2 m"I[E] M’"@. M x2[F B T
2 : a 5 A
o R - - S
@ GIEBE (E" A oV ® -dxT[T b 7]
NS iy
@ deb[d b ©]
30. OABC is a unit square where O is the origin, i -
The side OA makes an angle 45° with the M—d{? e
x-axis. What is the eguation of the diagonal
AC 7 (The square lies in first and fourth |4, A, B, C, D, E are the vertices of a regular
quadrants) pentagon whose centre is O such that
;, —_— = = o
5 2 & OA + OB + OC + OD = 4 EO.
(a) V=B KL What is the value of i ?
-
b y= T @ 0
(b} 1
(e) y=1
e} -1
(d x= B3
Ve (d) -4
N-DTQ-K-0CV | 10 - D )
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a8. Consider the following statements : ||

35/ Lot T =1 —Sand B =1 +2]. Whatis the
; 5 ‘ .
venErr coplanar with ?1}. b 'Iand perpendicular 1. Tha set of gintis BBy + =44 =0; ‘
to & ? ' . y-z+4=ﬂ,3x+23r+?.+ﬂ=ﬂ
A ,v;;% intersect in a line,
{a) 21 +1] 2 ", -
A
A A & 5 "N mll The sel of planes x —2-1=10,
1z \ /'V - q-"ﬁg'l x+y—2e-3=0,x-29+=z-3=0
&
_ A A ; \ e 5 x\'\,_,z form a triangular prism.,
e} =31 -—3j : (
A \'Ch Kf‘s . .
(d} ~Nene of the above ] @\K 1 Which of the statements given sbove is/are
\ correct ?
86, The vertices of a rectanguiar parallelepiped (a) 1 only
are O(0, 0, D), A(2, 0, 0), B0, 3, 0}, C(0, O, 4), N |
N2, 3, 0), E(0, 3, 4), F(2, 0, 4) and G(2, 3, 4), (b) 2 vnly
What is the shortest distance hatwaen 0
and BD 7 (c) Both 1 and 2 i“bﬁ
E
6 (d) MNeither ¥ nor 2
(a}) -—
J13 :
Q w\p_. )
[ - 1
(b} 12 “I 39, A cylinder is a surface generated by a straight
5 ¥ line which is always paraliel to a fixed line
Cg and is subjected to which of the following
y o conditions ?
{L ‘Irg
(d) None of the above 1. 1t may intersect a gl?ﬂ.ltm
£ 9. It may touch a given surface.
7. The&pheresxﬂ+v‘+':.2+3i+1.r*z—2 0
v and 3x% + 3v% + 2L 8 +3v+32-T=0 Which of the conditions givem above is/are
e correct 7
| | By
{a) intersect in two points ‘E—.. - e
J.laa’/;ntersect in infinite points (Y b 2 crly
j_?: 4%
{¢) touch each other " - o7 Both 1 andls
i
Bl
: .
(d) do not intersect h re “ (@& Either 1 or 2

D @ (229 (% %S
OTO-K-0 X 'D
N-DTQ-K-OCV X (@J ’@1 {12 \.
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40, Six forces, each equal to P, act along the edges | 43.
of a cube of side length ‘a’ taken in order,
ol which do not meet a given diagonal. Their
v resultant is a couple of magnitude
{fa) Z2Pa
(b) 2J3Pa
(c) 842Pa
(d} MNone of the above
41, If the forces 8P and 6P acting at a point (3, 2)
in Cartesian rectangular coordinate plane are
N/ perallel to the positive direction of x and y
axes respectively, then what is the algebraic
sum of the moments of the furces about the |44
origin 7
(a) 2P
{by B8F
(c) 14F
(dy -2P
“Wia.  Forces of magnitudes 2 N, v3 N, 5 N, ¥B N
and 2 N act respectively at one of the angular
points of a regular hexagon directed towards
the five other anpular points, Then what is
the magnitude of the resultant 7
45,
fa) 6N
) 10N
ey 18N
(dy 20N
N-DTQ-K-OCY {14 — D]

n ﬂq%‘t

\ (T, 2, 1, 0) )

- India's Largest IAS, UPSC, Civil Services Aspirants Community.

Let & denote the set of all real numbers.
LetA =ixeR -
n=14L2 3 ...

Let B = | x = B : x* is a rational number)
Consider the following stalements

is a rational number| for

1L AN B is a proper subset of A__, N B for
eachnz 1.

2. A, isa proper subse.t of A ,,foreachnz1.
Which of the statements given above is/are
correct 7

(a)
{b)
fe) Both 1 and 2
(d) Neither 1 nor 2

Congider the following statements :

1. Let A = {1, 23, 4, 5 6l Under
muihplmatmn modulo 7 there exist at
least three elements a € A such that

32=I.

2. Let G be a finite group.
LletSE=lxel :x3=e,x;te1. Then the
number of elements in G is even.

Which of the statements given above ig/are
correct ?

ja) 1 only

(b) 2 omly

{c) Both1and 2
(d) Neither 1 nor 2

1 enly

2 only

A
5
g

Se +d =10},
,h = Ic}, what is the

If V,=llab,cd:
?2 = 1{3, b'! c+ d) "
basis of V; N V, ?

{a} ‘i(ﬂ, -1, ﬂ: 1.:"- {[«]: E: ﬂ: l]l [19 ﬂs Ul '}H

~b

{ey  1(0,2,1,0,(,0,0 — }l
ELL

(d) I[(1,0,0, I}IL

!
TN A‘:r
R(""'\‘}. W
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ffafa;":"
AF
What is the equatiur‘a,/cﬁ- the plane which

46. If one of the two forces acting on a particle is | 50.
double that of the other and if 8 is the angle passes through the z-axis and is perpendicular
between the directions of the resultant and o thid Tine x-1 _y+2_ z-3,
the greater force, then which one of the . cosf  sin® 0
following is correct 7 \-ﬁ/

“x+ytan b =10
(a) 0 cannot be greater than /6 (b) xtanB+y=0
) - 8=
(b) 8 >n/6 ¢} x—ytan 0
ey {d xtanf-y=0
© 0<=wl6
(d) None of the above 51. What is the sct of all points where the gecond
derivative of the function x | % | exists ?
47, For the curve 2+ = 3x%, what is the ﬂ/ The set of all real numbers
A 2 :
Stk SR St ok The set of all non-zero real numbers
i : 8 e
{a) x+y=10 Q-.K\:FE‘#}__#‘\ r he set of all positive real numbers only
\_/L-b’i/ "?:_ _1 (d} The set of all negative real numbers
% 2 d} = '} 2 Oﬂl}'
, o Uf'ﬂ 52. Let G be an abelian |group under
(di None of the above ¢ “P i multiplication wnd lef
48, What is the kernel of T :R¥— B? defined H = {x &G ;o S the identity)
X x+2 .::f':/ K=[x:xe0l
by [y |— | x+y+2z |? T e Which one of the following is correct ?
2 +y+3
L + L = (a) H is a subgroup, but K 1is not a
; e subgroup
(@) fa(l1,-1)|achl 5
) (b) K is @& subgroup, but H is nol a
B le@,1,0]|xeck »}rf"‘“’“ o subgroup
o ke {c) Both H and K are subgroups
© e, 0-D]acH \y;;-'\_ (d) Neither H nor K is a subgroup
et
{d) None of the above
' ksinx + 2cosX -

49. ‘What is the value of the parameter o for (93, I ix) = = 1?[:;— is monatonically
which the function fixl =1+ ax, a=01is the ) . ; -
inverse of itself 7 increasing, then which one of the following 1s

correct 7

(a) -2 ' .
T (a) k=2p

\K ¢

= & by kz2 .

) 1 \3 L@/}? E @ k<l
@ 2 g "L}/ Lﬁ (d) k=-1
N o
N-DTCQ-K-0CV {18 - D)
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4. If fix) = 0 and f"{(x) = 0 on an interval I, |58. Consider the following statements :

then ? i ; ’
5 @ 1. There exist 3 x 3 matrices A, B over reals
{a) is non-increasing on I ,E,"T = such that AB is invertible but either A or

(b) is non-decreasing on T B 15 ok Spartible, N

2. Let A be a square matrix over reals. If
the adjeint of A is invertible, then A is

(¢) is not monotonic on I

(d) None of the above

invertible,
65. Let f(x) and g{x) be two functions \such that
gEx) = f(x) + Ax where x € [a, b] and Ais a Which of the statements given above is/are
constant, If gix) satisfies the conditions of correct 7
Rolle's theorem, then which one of the
following is correct ? (a) 1 only

b
i) Both 1 and 2

[ .
*fa/}/:; " ffb}—f:ay_ \ }g‘k“ﬁ J‘t/b}/ 2 only
= LY e '
_ ftb) —fla) % &
M a—b : _ﬁ'? (d) Neither 1 nor 2

fib—a)
As ————
(c) e
F(b) + f(a)
d) A= hi; . 59. If z is a complex number, then what is the

g—1 A

locus ofi amp f— =
9 LEt 1 4

56. What is the value of the derivative of q,f"g

|2~ 4| el AxT3 2 S0 | % (@ Straight line
(a) ; AT ,.{_J
e ﬁ"h A4 (b} Ellipse

) 2 aNEAL g
D ad (c) Hyperbola
(e} 3 k’“ r;/qc’ i _
@ o f/;}- (d) Circle

57. Ifone root of th ti
i fafh}x_%iq:_::ig[} 60, If P=IXEE!NX}=I]} and

is double that of the other, then what is the Q ={x = B : g(x) = 0], then what is
greatest value of b ? P M Q equal to ?

(a) 9/8 Ja) xe R:f(®)+g =0
(h) R/9 ' ® fxeR:f&)-gk =0
() -9/8 (c) !:F eB:fix). glx) =0}
(d) -89 -(«d‘)'/{x e B (£ + [gx® = o)
~ —
N-DTQ-K-0CV (18 - D}
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4
61. The vertex of the parabela is at (2, 1) and the

directri - = (0. Where iz the focus of
xisx_y+ ] =0 Whereis 16 W02 les,,, What is the greatest value of £() = _[ |t dt
1 "

the parabold™T _ — '|
(@ &1 Y p S JC&;?"J "3 1 >(
i 1 1 0 N
3, 0) ) nthemterva][—-—. .—]? s
! V) A SRy : r){} A
© (23 .‘L/L]"ﬂ'; (a) 3/8 I? l‘I
(dy (4,1 \ M4 ﬂ,’ -*"_.'"}
ey —3/8
62, If fla) =n ayl, a>1and [(x) = Ia"dx+ k ; /
(where k is a constant of integration], then @ -2
what is f(x) equal to 7 66. Let {lxzx,‘]...:n:kll2 be the binary number
a*—a*+1 obtained un converting the decimal number
e ina 101 !
g Consider the lllowing statements |
a*—a
(bl 1. k = 13.
ina 3
3 The number of j € 12, 3, 4, .., kl such
a = i i
(e a*+a®+1 @\h 'tl":at-xj—ﬂ_lstl!.._ :
In.a A Which of the statements given above is/are
=0, ya T\\ £ correet 7
@y TR o e (a) 1 only
Ina = (b} 2 enly
63. Let f() =x—|x—x*|, x e -1, 1] What is (¢c) Borh1and2
; the number of points at which £(x) is (d) Neither 1 nor 2

2 - =
dipoonRAES &7. Let n, m be positive integers. Let x; ;.. %p%, be

_$=f" No poinl the representation of n in the binary system
and let y_4.-¥¥, be the representation of m

i in the binary systcm.
ﬁ)' % LelA={j= 10, 1,2,,...h—1:-:xj=1| and
Ed} 3 B= h (=] Iﬂ', 1, 2, ,k—-ll}":i:].l
Consider the following statements
B4. 1f f(x) satisfics the requirements of Rolle’s 1. If n > m, then the number of elements
theurem in [1, 21 B.l'id f-'l:x:l' is mntinuuus . of A will be gIEH‘I:Br than thE-' nmnb-(—:’r Df
elements of B,
z 9 If n=1000, then A contains exactly
|1, 2], then what is the value of j frix)dx ? € elements and if m = 100, then B
contains exactly 3 elements,
] - ‘_l‘ Which of the statements given above is/are
v 0w B correct ?
: AN Tt (a) 1only
) 1 | (h) 2 only
@ -1 \ {¢) Both 1and 2
d) 3 - {d} MNeither 1 nor 2
N-DTO-K-OCV {20 -D)
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68.

70.

Consider the following rings under usual
addition and multiplication as Ting
operations .

1. (p+av2:p,qe B

2 {p+qv2:p,aeq

Which of the above rings isfare fields 7

(a) 1 only

Jbr” 2 only

[2) Both1and 2

{d) Meither 1 nor 2

Let (G, +) be a finite group with o{G] =n = 2.
For any g = G, let olg) denote the smallest

positive integer m such that g™ =e where
g™ = gwg+g ...... m factors,

Let max ofg) = 2 -
gelG —
Which one of the following is correct ?
{a) gy * 8 =Ey » g, for all g, g, € G only
if n ig & prime number.

fb} (G, #)is abelian only if n is a composite

number. y
(G, #) is abelian only if n is not.divisible
by pz for any prime number p. '|

(c)
{d) (G, )18 abelian irrespective of nature of
n.

Congider the following statements :

1. Let B be a ring such that xy|= 0 in B
implies either x = 0 ar y = 0| ris a
non-zero element of B such thtt'rz =,

1.

Consider the following stalements :

0 1 0
1. Let B=|0 0 1| and
o 0 o
1 0o 0
I={0 1 o0l
0 1

.t

Then (I-B){I+B +B% =1
p— - =

2, If T is a ring with identity 1 and if

t & Tis such that t° = 0 butt® = 0, then
(-0 (+t+t®+t)=1

Which of the statements given above is/are
correct ¥

(a) 1 only
(b} 2 only
{c) Both1and2

(d) MNeither 1 nor 2

then rx = xr = x for any x € B 72. Whatis lim §1-x% + x) equalta?
. s
2. In By, the ring of integers with addition N -
and multiplicative modulo 9, there 1 :* o
exists no element r, r 2 .LR — [0, 1} such : _,(_l)/ 0 "rf- b ﬁi
that r* = 1. - N & =
Which of the statements given above is/are ® 1 ';| Tk
correct 7 = N »r T
fa) 1 only @ =1 ,Ej{r S ”"
(b} 2 only e
i) Both1and?2 {d) IL does not exist o |
X - 4""
{d) MNeither 1 nor 2 o _;‘n
z /)/r%.‘ \(
N-DTQ-K-OCV (22 - D) y
Y o« - ¥}
t . = b
L

www _linscnortal.com


http://upscportal.com
http://www.upscportal.com

http://upscportal.com

P

L

78. If [.] denotes the greatest integer function,
b b

then whal is J [x]d=x + I [-x]dx equal to ?

fa} a->b

by

b)) 2(k&-b

e :

(df b-a oo i
y A~ X

L

74. What is the particular integral of

diy &y

AN
- la+b) — + = il }‘?
e“‘j [E(Hh_{jmab“ dx]] dx ,-3 i

_@/;x

o~ la-bix ':_'I"iPE'hR -:lx,'l] £

fe) €& _f [ @b ([geb™ dx)] dx g
(d) None of the above
75. What is the area of the region
[(x, ¥) 1 X% + y° 5|15w]? '
g
(a) (m-1)2 N 79.
(b) (= - 2)/4 ( ;
&
(o) (x+1)2 '—f
(d) (n+2)/4
N-CTQ-K-0OCY (24 - D )

fﬂ-

76.

‘w/’x‘z+:ﬂ2=4

- India's La,ng§t,IAS, UPSC, Civil Services Aspirants Community.

—
Let the unit vectors & and b be inclined at

= —
an angle 20 (0 s @ s mand |2 — b | < 1L
Which one of the following is correct ?

(a) '[d, -’Ei]u[%, ]
(b) [%g]u[%"n]
o b3el]

(d) None of the above

What iz the equation of a right circular
cylinder of radius 2 and having its axis along
the z-axis 7

e

(a) %% +y* =4s® A S
?'ﬁn"“' s v
() Xy =24 N ~

@) P eyi=2 43

Which one of the following system of curves is
the orthogonal trajectories of the curves
=87

%)/l'n.lﬂw:a{'2

(e} 1'2 = ce?d

(d) =

What is the differential equation of parabolas
having their foci at the origin and axes along
i

the x-axis ?
v s
\ < s

(a) y=2x+y) ¥y
h) y=2x—y¥y)¥y
(c) y=(-2x+yy)y
(d}) y==-2x+yy)¥y
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80, If x™ y" is an integrating factor of 83. Let C be the set of complex numbers.
- Y N th 1=1 d
ur fxiy: i TEKE _dx:] df ;cz :::m: i \ ;ﬁf = l'g[z_];'i. farh:];]f: ¢ ;trhig{clﬁne 0fat-l:um
are the values ol m an respectively ! foﬂuw'ing 14 eprreet 7
a) —=lf2, -1/2 (a) Thers can be only two possibilities for
' g(i), either g(i) = 1 or gli) = -1 .
s A
b -1/2, -5/2 (b} There can be only three possibilities for
ali)
(e) -5/2, B2 _(¢y There can be only four possibilities for
gli
) 2, -1z (@ There are infinite mumber of
possibilities for gli)
8l. Let w, B, v be the roots of the equation
x}-8x+6=0. g4, Let B denotc the field of real numbers.
B : Consider the group GL,(B), the gruup of 2 = 2
Consider the following statements : invertible matrices over B under matrix
G T - multiplication. Fix A ¢ GL,(B), ;
1L a*+p " +7 = p‘ for some pnmfe: nu:.nkaip. Chnsidet tHe Tapping’
9. 2pt+ p2y¥ 4P ®=n" for some £ GLy(R) - GL,(R)
composite number n. ’ Bes ABATL -
Which of the statements given above is/are Which one of the following is correct ?
correct ? {a) fis one-one but not onto
{a) 1 enly (b) fis onlo but not one-one
' {¢) fis one-one and onto
(b 2 only (d) fis neither one-one nor onto
() Both 1 and 2 _
1 85. If h is any arbitrary vector, then the general
(d) Neithg™ nor 2 solution of the egquation X e @ =pis
expressed as
82. If o and P are different complex numbers e
with |p| = 1, then what is the walue of (@) “—1’ P Piz
p-o |, a
1-ap| :
() (W x7) ¥
I:a} 0 x a)—Pp a_2
by 1,2 . = —
S/ @ —(hxT)+p
{c) 1
dy 2 -+ = ?
)y (h = a}+p;
N-DTO-K-OCV | 26 - D)
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86. What is the general sclution of B9,
() o
dx dx
e h“' b
(a) cx — %% o
WAr

by cx+c b

(c) e*x—c

( ex + o

where ¢ 15 a constant.

87. Consider the following statements :

1. It is impossible to find a polynomial
equation f(x) = 0 with real coefficients
whose only roots are _155—% and 1+ 2i. °

9 Iffix) = 0 is a polynomial equation with | gq
real coefficients and if fla + ib) = 0,
then fi+ a +ib) = 0, .

Which of the statements given above isfare

correct 7 -]

: ~ \;}' M)

a1/ 1 only X bp f

bl 2 only ; TR g

AN
(c]. Both Land @ mo o Xy b=
@_ . Neither 1 nor 2
%
£8. Consider the following stalements | 91,

1. K n n+l ns2 are the roots of

. %' -6 + 1Jx— 6 = 0 for some natural
number n, then any root of
Bx® — 11x2 + 6x = 1 = 0 will be a
rational number, '

2. There existe a cubic polynomial f(x)
with integer coefficients such that
fix) = 0 has no multiple rocts  but
£4x} = 0 has multiple roots.

Which of the statements given above isfare

correct 7

¥ 1 only

(b) 2 only

(c) Bothl1and2

id) MNeither 1 nor 2

N-DTQ-K-0CWV {28 - D}

Consider the following statermnents :

~ Thera exists a cyelic group G admitting

elements g, x (x # ) such that g" = e for
any n € N but x* = e for some positive
integer t. =

2, et G = <g>, where <g> represents

-/l-lfct cyelic group generated by g with
ofG) =18 If H = e.:gz:- n -:g3>, then
the number of elements in H equals 3.

Which of the statements given above is/are

correct 7 )

} 2ty a
{a} 1 only , ; L !
i . &
by 2 only ;f’ 4 | !
() Both 1 and 2 | A {. ‘}:i
-, ¥ ' On
(d) Neither 1 nor 2 A : Ty
i
Consider lhe group G = of non-zero

complex numbers under multiplication. Let
f:C* - C* be given by f(z) = 2!% for any
2 & 0", Let ® e C*  What is the number of
5 & O such that f(z) =w ?

fz) ‘07
by 2
e} 8
idy 16

Consider the following statements :

L. Let 8 = 2% U 3% where & denotes the
ring of integers under algebraic addition
and multiplication. I p,q & §; then

pg € S. However, there exist m, n & 8

such that m —n g 5.

9 et R be a ring of real numbers under
algebraic addition and multiplication,
Let n > 1 be such that x® =x .for all
xe B Ifa, b e B are such that ab = 0,
then ba =*0.

Which of the statements given above is/are

correct 7

{a} 1 only

(b} 2 only

i) Both 1 and 2
(1) Neither 1 nor 2
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a5.

o da)

96.
E

|97,

98.

-

99,

100,

92, Consider the following statements :

1.  Let (T, +, ») be a ring such that (T, +) is

a cydiec group. Then (T, + o) is a
: commutalive ring.

9 Let n= % Consider (T, &, ®) where
T w0, 1 2 s = W, B is addition
module n and @ "is multiplication
module n If (IL, @) js a subgroup of
(T, @), then for any Hy, hy € II,
hy@hy e H.

Which of the statements given above is/are

eorrect 7

(a) 1 only

(b3 2 only

i) Both1land?2

id} MWeither 1 nor 2

93. Consider the following algorithm :

Blep I pet N, M
StepT1: X+1

Y+«1
Step[II: ForK=1toM

do Xe (N-K+11*%X
Ye (N-K+1E*Y

Step IV: output X, Y

IFN = 10 and M = &, what are the values of X

and Y respectively in the above algorithm ?

(a}y 720, 120

(b} 720, 240

(c) 151200, 210

(d) Nomne of the above

94, Consider the following statements ;

L. Tet R bea ring with identity 1 such that
wy=0impliesx=0ory=0lfr;, 158 R
are such that vy ry = 1, thenryry = 1.

2. Let R be an integral domain with
identity. If r € R is such that r is
invertible under multiplication -and
r = r1, then there can be at most two
suchr.

Which of the statements given ahove isiare

corpect 7 -

2) 1 only

{b) 2 only

ied PBoth 1l and 2

id) Meither 1 nor 2

N-DTQ-K-OCY [ 30

-D}

Which one of the following is an odd
permutation ?

(1 2 3).(4 5 6)

() (1 2).(2 5 3 61.(1 3 2 4

(@) 64321 Y

W (12345673823

A certain memory has a capacity of 16 K x 32.
How many memory cells does it contain ?

{a) 32
{h} 16384
(c} 524268

{d) None of the shove
NOR operation for two inputs X and Y is

given as -
AP A

@ X+¥ 1

by XY

e X¥

(A X+ ¥

The line y = 1—5'--911& the curve y = In X on
{0, &) '
(a) intersect each other at an angle n/3

{b) mever interscct each other

,{ﬂfﬁlygx;&ac_t each other at an angle n/6

(d)  intersect each other at right angles
If £, and f, are the integrating [actors of the

dilferential eguations x% + 2y =1 and

dy _ 2}? = 1 respectively, then which one of
dx  x X

the following is correet 7

ay £ =zt

b) f,=x1,

© f=%%

) f=£

A plahe curve has the property that the
tangents from any point on the y-axis to the
curve arc of ‘constant length, What are the
orthogonal trajectbries of the family of s}mh
curves 7

{a) Circles

(b) Ellipses

{c) Straighl lines

{d) Parabolae
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