rime Allowed : Two Hours and Thi

NSTRUCT ION .
L E /
c:mmwcmz ;T OF THE o INTE | R

1 IMMEDIATELY AFTER i N
CHECK THAT THIS TEST B{}()KLEII DOE e REP[ \CED
MISSING ?AGES OR ITL‘ViS ETC AR SO GET | - l )
“ in the RU“ Num yer an
le.and f 0 discrcpancy at the

BOOKLET.

2. Please note that it is the csmdxdatc s rcsponﬁibigl}’ it; E:i:o;ny omission
ully and W

Test, Bookhe Seriés 4,0 © D earg of, Any omissian{dmrf.paucv wi

appropriate places in. the OMR Answer Sil
Answer Sheet liable. fcr re]ecliuu.

3. You have to enter your ‘Roll “MNumber on lhc I’cst
Booklet in the Box provided alongside. D NOT

write anything else on the Test. Booklet. -
4. This Test Bookict ¢ol contains 120 items (qucsuous) Each item is printed
_ Each item compn&cs four responses (answers), You will select the response
wer Sheet. In case you feel that there is more than one correct respe

LY ONE response

51dcr ihe bes" In any case, choose 0!
NLY the scparate Answcf Sheet. provided. Sece

bolh in Hindi and English.
which you want to
mnse, mark the
tor cach item.
directions

5; “You have to mar
: in the Answer She&.
6. All items carry

Before. you procecd""' the response (o various items in the Test Booklet,
l'in

‘iheut a3 per instructions -sent 10 you with your

ssponses on thc_ﬁmwcr Sheet and the examination has

or onlj ffm An,swar Sheet. You are permitted to take

NG_\ANSWERS MARKIZD B‘f’ A CANDIDATE IN THE

answcr {0 every question, For cach question for which
ndidat one—third of the ‘marks assigned to that
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4, What 18 wnteot(cosee 12) equal 107

' 1in 9 ‘
1. What is the value of cose€| =9~ 2
, n R ar Seana e
’ e L L ¥
4:'-""' a
(e (nipy = ol b A A b () g
e e o g o0 ﬁ) “‘{”.'J"“ﬁﬂ

2 _
(n) ot new) -
W B o
\(/b) f
2
vp) -
73 (c) %
(c) 2
| W) -2 a?
B 2. What is the value of 5 Ina ln'lnz,lt3glic l [‘4 h=3,c=2.
B What is cos3C equal 10
t cos(sn) + 005(7") +
. Zcos(-]-l-—’!-)ws( ") ? a) < /
s 17 )P A7 “4¥ 128 /
: g™ 2 (D‘ ?ﬂ".l, 1“‘ (e[ SH-.. ﬁ{ _I,.f'j
& N0 p b {5 ) X ‘4
3 H‘i{_“:' w-‘:_};~ (b) ﬁg /
'J ‘! (b) | \ofep 2 [ S /
B 2 ga T [ Qonbre, o)X
E: | 4 (o) 8
R (c) 4005(9-’!) cos(—’!-) y 64
CORT7)1T)  Rws NS gt S
- o e e O _‘md) "
- 1m ) (,,) T, 64
(d) 4co.'7(:’ cos| 15 B*LW"’ q«r!ﬂ& a.gg
e Ry 2 6. What is c0s36° - cos72° equal 107
n !
a) | rofR
,, §
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UL

2

24
quadrant, then what is the value of

7.1f secx =52 and x lies in the fourth

%
3.

10, If

PR
¥ o
| 42(sinx + cosx)sinx - cos.x) = 0

where 0<x <3607, then how many
values does x take ?

: I,. e “-;,e.} e, r
i _ 625 : P S AR
t () 68 @&f(b) -Dnly. two values s
" T (¢) Only three values Q *n
: 1. f ..
(:?.'i“% ANy - 25 ' ; , ..
oo Gr oSG v X () Four values
625 Yq = o i _
168 K2 e o AT ), Consider the following statements 1n
ey 1 LM\- 25 respect of the line passing through
343 > 5 origin and inclining at an angle of 75°
600 {Er}_, with the positive direction of x-axis ;
....... ‘ 1. The line passes through the point
(; i )
B, ' 23 ) i
A“Sel 2. The line entirely lies in first and
 third quadrants,
£ ot ; 3
'"_ﬁ!_‘h of the statements given ubove
 dsfare carrect ?
:(ai)-. f__qriiy
g Both | und 2
(@ Neither 1 nor 2
2, 1f P(3,4) is the mid-point of a line
segment between the axes, then what is
e equatioh o the line 7
. B-DFRG-S-MTH
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! i 1 three
Consider the following fof the next

t ]
13. The base A8 of an equilaternl triangle (i luoms hat follow :

ABC with side 8cm lies along the
y-axis such that the mid-paint of AH is Let £(x) be 8 func “,m catisfying f(x * _,.,-

®. e acgin_tod B lies soovs DX & N such that [(1)*
“origin. What is the equation of line [0/ () for all x, y such

passing through (8, 0) and parallel to
B i tbes&icd(,:’ (6 If if("'] w2044, then what 15 the

vl
value of n'?

W x=\3y-8=0

) x+33y-8=0

o o) 8
A0 Vir+y-83=0
1;3&“ (by 9
(d) Ji.t y=83=0
: (¢)
£ u.,‘!'hc centre. uf thc cmh. ]msslng' (d) 1]
; through origin and making positive
m:cpts 4 and 6 on the: coordinate

)

£
17, What is Z[(le-—lj equal to 7

L)
€~ ik (:' \ t i

&...‘-* '-l"‘:.'i | 3
(8) 341 44

2 37 4339
(e) 1023
"'(;r)“ 1364
w" Whm is 22 £(x) equal w7

L )

"H"\%B*t 1L Ny L4
(n) 1365
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Ccms‘idcf the following for the next three
(03) items that follow :

A university awarded medals in basket ball
football and volleyball. Only x studcnu;
{x < 6) got medal in all the three sports and
the medals went 10 a total of 15x students
it swarded Sr medals in haskc:ball’
(4x + 15) medals in football and (x+25;

~ medals in volleyball.

19. How many received medals in ex
two of the three sports ? Sy

Y 30- 35
(b) 35-7x

SRS

"_'-:"‘(d).'_lﬁ'é-'_S_x e

20, How many received mcdnis in at least

Anp‘}‘Q"l’.

Lok :(j_ ﬂ)
e ’(f:f (V2 112

the following for the next three

Consider
that follow :

(03) items
sin” 8 t:US2 9~

0
0 sinzﬂ and

Let A=|cos’0
sin2@ cos’ @ 0
¢ matrix and

‘c‘-l -l‘ t—a’::

here P is symmetri
tric matrix. )
el s
22, What is £ equal 10 ? 7

- aq (¥

@ 2 V) amtek 65§

Az 0 12| o Joit
0 0 ﬁg:"(‘l : ) & "f\\ -5 Q ) 2
BT PP T $01Y
0

Qis skew-symme

M ) =
c g‘.‘,‘\ (} - HAEW I‘,Q = \
{

@ (011
5 110 1] g i@l =T
110~ n el |
M an = L
ro -1 1) #(a i
(c) cos26| 1 O - (?j-‘ =
ERETREL LA
S A - [
T S 12 el
(@ cos20| V2 O -1/2 .
=T T e

g §
: Svie =
23, What is Q cqual to? i

20 W2 W2
(@ |V2 0 112
22 oo

011

A
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xt three

o for the N
24. What is the minimum value of Consider the f““?]w::%
determinant of 4 ? (03) items that follow i ol of
There are (WO points p and @ €0 c.lq north.
a leaning tOWen which JE0 IT‘:qu!i:;mncc y
P is at a distancc ¥ and Q15 8 The

from the foo

T . ; . son of the =
S 4 %Zﬂwpiglg?rzllﬁ" and 75° rcSpcc:ley.

P R

(©) o
28. At what height is the top of the tower

(d) 1! il . | .
: ' ~ above the ground level 7

. Consider- thc follmmng {fox the next i_l_i_t‘:éc'_j_:-\_
(@) items that follow:

 ABC is & trimgular plot with AB=16m, T
- pC=10m and CA=10m. A lamp post is
© The lamp post subtends an angle 45%at the

is tb‘h"sht of the lamp post‘;! :
e e

_ ithc'_-;i’x;q!iz]a@in'n of the tower to
horizontal, then what is cotd equal

5
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of nn
30, What is the length of the tower? i "V{ .-

(@ 2nx only

(l‘ﬂ' |
(a) ! where n is an integer
= ly
. 3 P : b that z 1S pure
I_, ¥ ‘: 4 2__3[3{.:4( ¥) 33. Whal_ 1S ar;gh. 0 such
m L 233 \ X imaginary :

B N

{'(b) : 2
(c) nma

(d) 2nr

T8 A e where n is an integer
&
i= 'J_—“ Lg-mm {,))

u\hmﬁj U“%ﬁder the following for the next three
(03) m.ms that follow :

Lct P be the sum of first n positive terms of
“an increasing arithmetic progression A. Let
Q be the sum of first # positive terms of
another increasing arithmetic progression B.
Lot P: Q= (5n+4): (9n+6)

34. What is the ratio of the first term of A
o that of B7
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What i i ir 10th terms ? 8. What is the ratio of the €
35 is the ratio of their 3 e s o he cxpansmﬂ (whcrn

expanded in ascending powers of x) 7

(@ 11729
(o) 2249 (®) Pq
() 3359 wAb) P19
35.1fd15mccommnn difference of 4, and (d) 1pg)

_ D is the common difference of B, then .
St whxch onc of the following is. always 39, Under what condition the coefficients
~ of x* and x# are cqual ?
(@) pig=T7:2
'W;b) 7 =712
(c) pig=2:17

' (d)'_fp; rg?=2:17

Constdcr !hc following for the next three
(03) Iu:ms thal follow :

: Con.'ndcr thc ward ‘QUESTION‘ 2

AL

40, _H_ow many 4 letter words each of two
vowels and two consonants with or
'_"wnhout mt,anmg, can be formed ?

-"'_(a) 36
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my S-Mtw words with or 44, What is the value of

" without meaning, can be formed such ayCy * sntu antn
consooants and vowels occupy 5
2 o L A
e iR e L e
® 576 .3
SCR L e

B R WA GRS - day apy ;
Gelee 48, What is the value of gy &n di ?

A——

agy @y @12
aHowmy&ktmwwdswm:m idzy du
without meaning, can be formed so

that all cmmmms are mgctbt:r? {n) O
() 1

- \grcl a
= )

46. Haw many four-digit natural numbers
are llmm such that all of the digits arc
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(¢ different p_cnn'utntions of the letters
{the word ‘MATHEMATICS' are

fofztic V& s
listed s in B dictionary, how many
‘words (with or without meaning) are

the list before the first word

“* " there in

- | o that stanis with C?
i , q“(jng“g;a"
() 302400

3t g2(=Y
0 400 oy

Y ~gm(2-x) e

9. Q- .
LRy L% WA

£0. Consider the dclcnnmum

ay @iz 00
A=lay dn 9B}

an M2 9%
. = Xy and the

If @yy=y2, G =% 990 ctively
minors of dy3, 423 433 arc respectt o
(z-») (z—Xh (y ) then what 15

P 2

value of A?

r:f(:!'"*) :
2. (a) z-a-00~*
Jo e

(b) (x=yXy- z)x - %)
(© x-»E- Ny~ 2E+Y +2)

o @y 2T

1 0 0
0 cos® sin®
0 sin8 -—cos

of the following arc correct ?

51'. If A= . then which

sl A adjd is a null matrix
sk ,_2 AV +adid is a null matrix
3A --;A_-“_‘ is a null matrix

“‘Select the correct answer using the
* ‘code given below:

@ Vand 2oy

2 and 3 only,
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- ) )
1Y Y .

ider the foll

by AR

oWIng satements :

X
(/

. mﬂ‘ﬂ of order 3 X 3  Yisa 55, Cons
il '[0rdcf ax3and Z 158 matrix 3
of O 3 x 2, (hen which of the 1. 24-4+6+...~P2ﬂ$"
following ar¢ correct 7 e
following P The Ltpru“»ton .. + 41 always
¥ (Z)')X e squan. matrix JAVIAR gwc.«, a prime pumber for eve
9 catrics. natural number A
ik % 3 Y(.IZ) is a squarL matrix havin
A 4 entries. : g Which of the above statements is/are
3 =
3, X(Y2) is not defined. correct ¢
Select: Ahe -cO correct answer using the Yy 1 only
Lo (b) 2 only
6. () Both 1nd2
(d) Neither 1 nor 2
'56 Let p é;(p>q) be the mots of the
: 0 S drnuc Elquatlo:lxs, ‘h';.“ qundrntm equatiott K2AbxtCT 0
‘“""” (2 uot 9 where . c>0- I P - g = =0,
: - then what is p q cqual to 7
: : £ ’s‘?\ -\ ¥
(=) 3\[5 L _“
(pradT apa -1 P9
(b) o€ Kﬁ“]) - \5P9.
N U we
©) 9ve N a
| : J\%e
Ror%, ol o

_\57' What is thu
: _"-:!ﬂ%ﬂbhd ina
";'sidcs each of

dsamuu‘ of a cxrclc

rcgular polygon of 12
lcuglh lem?
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w“ﬂ:{?, 8.9.-10. ll. 2. 13 ¥y 15,
" 16} and let £ 4 —» N bedefined by
S ¢ e highest prime factor of x. 5 T

)=

How many clements _a;c' there in the | X /
range of f7 S Y/, )/12_
(a) 7 B

AT

. LetRbea relation fmmN to N defined
| by R={(&y):xy e N and 2=}
. “'Which of the following are not

e P

e 621fP(A)=053P(B)=07 aﬂd

~ P(ANB)=03,

- then what is the value of “%
 pUNB) + PANB) + PANB)

L@
() 07

o © 08
@ 09

63, Five coins are tossed once. What is the

* probability of getting at most four




fair dice are thrown. What is ring war one s p °“‘_f’r :' certai
robahlhty ofgctnngamml greater on an average n maLmEllw that
) th;n o:cqunl to 157 voyage. What 18 h P obab! | arriv
o & o exactly 3 out of 5 ships would &
e g o . 19
1 ()
® 12

(©)

o
(3

—
\IQ
|00

1 ﬁ:.ata person hits a _*:;-._-_(d) 62

What' is the probability of /
shots ? card is drawn from & pack of 5
s ulhcr 2

mgd ; is 05.

-lasl,onc,hn in4
s _ cards. A gambler bets that 1t

spade or an ace.
winning are

The odds against his

cocflicient of correlation between
_ _ 3ges - of husband and wife at the time of
t is the marriage for a given set of 100 couples
3 balls " was noted to be 0-7. Assume that all
' . these. couples survive 1o celebrate the
sxlvcr jubilee of: their marriage. The
-~ coefTicient of correlation at that point

~of time will be

-
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{a construction job
¢ 10 strike. The

probability of strike 18 0-6. The pro-
: pability that the construction job gets
completed on time if there is no strike
is 0-85 and the probability that the
construction job gets completed on
time if there is 8 strike is 035, What is
the probability that the construction job
_will not be completed on time

" () 035

() 045

(¢) .0~s§¢"" |

: (d) 0-65

] Cons:dcr the follloii'ing\}_fbf thc nc.;tt {wo (02)
: tt\x_fat}'_-follogr s '

iation (SD) of

ety

nts of aclassin

at is the coefficient of variation of ‘
marks in Mathematics /4
b () 37:5%
| (b) 18.0%
() 38-5%
) 390%

Consider the following for the next three
(03) items$ that follow
d frequency

r the following groupe

Conside
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which one of the following
ions docs the funcnon

J(x)=(psecx)? + (g nm;cc:ac)2 : ; *
\f.attnmmxmmmn walue? (b) 0 r. Lol

what
lf! (sin r-!-cos x)dr-— k, then

(mn x+COS x)d"-’

niEE : 1sthewwc°f-[
PP - | @ k
: (b) 10k
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."_-I - diffcrcntial

of . f the ~07
: tion 0% ° 4 dx) =0
onsider the following statements : 85, What 15 l::;iod.r) 4+ cosx(dy e )
cquallOn -
1. The degree of the differential (_;_r_)_.x+c
. ; t-fz (_fz . (B) y= tan 2
equation dx+cos(‘k) =015 J.

2. The order of the differential equa-

3 Xl-x+C
2 V= Zlaﬂ(”’) -
tion % +c_os(é£) =0is 2. © ¥ :

dx
X\_9x+¢C
(d) yztan(-z—) 2X
Jares of first 71

L
{x be the mean of 59 be the square

. tural numbers and y
: ‘u"/l only ' 2; mean of first natural numbers.
lue

Which of the statements given above
is/are correct ?

1f £=33 then what is the va
y - a2

o
Both | and 2 :)" :;-4
(@ Neither 1 nor 2. - S
the differential equation ofthe "=y 34

' il;' ‘of parabolas having vertex at
j ;j_:’_i_l_g_i;g- positive y-axis ?

.composite number in the list of natural
numbers from [ to 507
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; : h equnl
f n>7, then what is the probubility
that Q(n, 7) is a multiple of 77

~“andom from n sct of first IO Antural

numbcts. What is the probability that ;Jﬂ A ml‘ " J v o lh‘
(x+y) is divisible by 4 7 o2, If .y 5

) 8 PR then what i8 5—?{- equal 107
CF - e i
_ = -;r‘ Vb l _
PRSP T
9 i ALy
..8.- g gt_! w¥iilk
& 45 _I:“..-. ) 2&_!____ IIIIIIIIIIII =

raudom l’mm
93, 1L=(x")", then which one of the
following is correct ?

o dy +xp(1 o+ 2nx) 5 ()
. w(@) o

\-\ 1

(0) dx - ~J‘(l+ln.\°)mu
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}L What is lhc maximum value of
I(sinx - cosx) + 4{¢0$3x - sin’x) ?

® 1

is the area of the region (in the
first quadrant) bounded by y=+1-x?,

oy '*0?
? .rnnd} .:.,4—3 o

1
(b) 57

(c) J':?:

(d) Lsmu does not exist
ftih‘f

z ‘1\"— )
equal to
o0 s i S35 <o
Al & LI
B
2 44 -A

ol B W

Aim. / (x) equul ta ?

(a) 0
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: - pambola x- — \-
j‘(x be a function such that the triangle is 8t thfcn‘;h of side of
&) = 8@ andf"(x) = —f(x). Lt parabola. If p 18 he length of the
- Kx)= {f{;}}z-f{g(x)j Then consider the triangle and g 1S ‘111“: hcoie of the
- thea wilic
Ah ttu: following statements : latus rectumi,
: following is correct ?
.BQ3)= -
- 1L.BO) gz . @ p=4
}r(l) mj ; (b) P-_-'\fg;;
is/are carrect 7 - =

B(-2, -4, -2), C(4, 6, 4) and
X8, 14, 12). Which of the following
statements is/are correct ?

1. The points are the vertices of a

35 _ rectangle ABCD.
then whhx,is'__% 2. The mid-point of AC is the same
' R as that of BD.
{4 *‘,,H”) \qu~) -Select the correct answer using the
octorH -l“ .. code given below : g

(a) 1 only

e (c) Both 1 nnd 2
. _(d) Nﬂlhcr 1 nnr 2
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given abov¢

ﬁ- . .. e 1 I ple o Uf l.hc swlcmcﬂts
Consider the equation of 8 sphere 3 v?:; corree
24P +2—ax—6y-82-16=0. is/2
Which of the following statements (@ 1o
is/are correct ?
(b) 2 only
1. z@ is tangent to the sphere. & _itd) Both 1 and 2
2. The centre of the sphere lies on @ Neither 1 nor 2
~ the plane x+y +2-9=0. — . e
Sele taaralll- ]fp =da
 Select the correct answer using the 114 PORS is 2 Pm”du!’ﬂ m-r
e ';ode givcn betﬂw: and Q.-—-S=B" then what 15 PQ
i R : to?
S €. 1»
(a) a+b.. -a' [._.. R i S

(c) Both 1and 2 | ®) a-b

(d) Neither 1 nor 2 <

R . ath

S - © —5—

109. A 1 cuts intercepts 204 l-on fhc

_“¢oordinate axcs. What are the direction e
cosines of the normal to the planc? & @ a; b

112146t a and b are two unit vectors such

that @+2b and 5,’;'._43_ are perpendi-
cular, What is the angle between a

and b ?

Consider the following statements:

ratios of y-axis can
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s

et 3, B and 2 be unit vecors ying
O e same plane, Whatis
{(ﬁ&zg)x(ﬁ-ﬁ)}.(%z?) ._
S
Fiat are the values of x for which the -
R angle between the vectors
252 f+3xj+k and f-2/+x%k

o is obn_l_sc?
" {ii) <x<2
(b x<0
=) x> 2

. (d) 0sx€2

sition vectors of vertices 4, B
and C of u_iangic ABC are respectively
Gok, 3i+/+sk and 3743k, What is
angle C equal to?

dy= [] - %, where [] is

itive, then whatis the .

i value of &7

@t
)0
(¢c) 1
(d 2

and g(x) = ket 2 such
s the

T
A C‘"‘”‘" %4 5

Af f(x) = 4x+ 1 :
that fog_(x]=gaf (%), ll;gn what 1

O
(c) 4
(dy 3

11 'hat is the minimum value of the

function J) = _Iagm(.rz +2x+11)7?

@0
(@)

119. What is J‘(.x""')z(l + Inx)dx equal to?

et | 5] A, In X

(o

un,What is _j_e_”"'llﬂm+xhu'}dx equal

< w‘_?_.' sl t’ + (fv,gﬂ‘t, X "é"._tj} n

= L= W ) Fette
r function. 1 .x 15 ot Rl S
eR RS el (e) xt e tc

dﬂasc"'%' Inx+¢

B - DFRG-S-MTH
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