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[Mathematics]

1. For two circles 2* + 3* =16 and =° + ¥ -2y =0, there
ia‘are
(@} One pair of common tangents,
(b} Two pairs of common tangents,
{c} Three common langents.
{d} No eommon tangents.

rﬂin{l], if x>0
x .

2. Let R — R be defined by fix) =
0, ifx=0

‘Then,

in) f is neither continuous nor differentiable at 0.
(b} F i3 contimuaous and differentiable at 0.

{c}f is continuous but not differentiable at 0.
{d} F iz not continuous but differentiable at 0.

3. A particle P starts from the peints 2, =1+ 2i, where
i =/~ 1 moves first horizentally away from the erigin
by 5 unitas and then vertically away from the origin by
3 units to teach to point z). From 2, the particle moves
2 units in the direction of the vector 1+ jand, then it
moves through an angle E in the anti-clockwise

direction on a circle with centre &t the origin, to reach
point z;. The point 2 is given by
(alB+ Ti (bl -7+ 8¢
(o) 7+ 6i (d) = G+ Ti

4, If Awa® —(b—¢f, where A is the area of the AABC,
then tan A equals

15 B
{ad 16 (b} F
&
{ch ﬁ {d) 2

B, Twao numbers o and & are chogen at random from a set
of first 30 natural pumbers, then the probability that
a® — b i3 divigible by 3 is

47 14
g hi —
‘B}Eg ”Eg:i'
1
i Ay —
{n}m L}ET
D= A AP H A A = » A

6. A man takes a step forward with probability 0.4 and
backwards with probability 0.6. The probability that
at the end of eleven steps, he is one step away from the
starting point is
(a) 462034)° (b} 462 0.04)"

(ch 4620147 (dyaBa024)®

7. Letx,,i=12 ., nbenobservations and w, = px, + &k,
i=1%...,n where pand k are constants, If the mean
of x; is 48 and standard deviation is 12, whereas the
mean of w,’s i3 55 and standards deviation iz 15, then

the values of pand k should be
(o) p=125k=-5 b)p==-126k=5
chp=25k=-5 (d) p=25 k=5
8 If x v,z are distinet real numbers and
x 2 Z4x°
y ¥ 2+y"|=0, then xyzis equal to
lz & 2+2°
E N {hi-1 (] (dy-2

9. Let fix) be a polynomial satisfying, f(0} =2, f'(0) =3
and M{x) = flx). Then, f(4)is &%ual to

Ble® - 1) be® -
() - 5t ib} _._2_31:_
24 2o
R W T

10. If a, a;, a,ay,..., 05,1, b are in AP, a, b, b,
By oy By _ g arein GPanda, ¢ . &, €5 -.- o Ogq -, BaTE
in HP, where a, b are positive, then the eguation
a,r* —hx + ¢, =0has its roots
{a) real and equal
{b) real and unegual
{c} imagmary
{d) one real and one imaginary

71. Solution set the inequality log(z + 20 x + 4)

+lﬂgu3i.t+2'lﬁilngﬁ7ia
{a)i-2, -1} (b){-23) (e)i-13) ()3, =)

A A =2 /) A ()



12.

13.

14.

15.

16,

17.

18.

74.

20.

21.

If a, b, care in GP and log a —log 25, log 25 —log Scand
logfc —loga are in AP, then a, b, ¢ are the lengths of
the gides of a triangle which is

(o} acute angle b} obtuse angled

(eh right angled {d} equilateral

If 2. 2¢+2 3x+3 are the firr three terms of a
geometric progression, then 4th (. m in the geometric
progression is
{a)- 135

el =27

(b} 135

[d) 27

IF{1+x-2¢)0 =1+ ax+as2® + ...+ ax'™, then the
value @, + oy + g +... + B 18

() 20 (b 30 ey 31 (d) 32

If & and b are the greatest values of **C, and *"'C,
respectively, then

faka =25 il b =2

fcha =5 {dla® =2h*

Let U7 and ¥ be two events of a sample spaces § and
Pl A) denote the probability of an event A. Which of
the following statements i true?

fah IF P = PVithenllf =V

(b if A7 =0then I = 8

(el IfIT ¥ = pthen I and V are independent.

id) I and V are independent then so are I7° and ¥,

If a man purchases a raffle ticket, he can win a first
prize of ¥ 5000 or a second prize of T 2000 with
probabilities 0001 and 0.003 respectively, What
should be & fair price to pay for the ticket?

(a7 11 (b ¥ 15

fod T 20600 {d) Mone of theae

I the mean deviation of the number 11+
1+2d,..., 1+ 100d from their mean is 255, then d is

equal to
{a) 10.1 (bl 10.2
() 10.3 (d) 10.4

1f 3 x, =80and 3 +* = 400, then a possible value of n
i=1 [ =1

among the following is

(a) ib) 12 fch 15 (d) 18

Let 8 be the setla e £ +:a <1001 If the equation
[tan® £] - tan x =0 has real roots {where [] is the
oreatest integer function), then the number of
elements in 8 is

{al 10 (b ad
(ch B {dy i
If gin® xtan x + cos” xeotx —gin2e =1 + tan x + colx,
x ell) o}, then x

an b= Sc Tn
‘.E.:l iﬂ-, E '“.1} !FEI 12

7 1ln x On
Wi e LT

DD A AP R A A = [ ] A

22, o' and b are non-zere non-collinear vectors such that

e |=2 a.b =1and the angle between a andbisg.

If r is any vectors gatisfying r.e =2, r.b =8,
{r+% —10b) -(a = b) =6 and r + 2a —10a = Ma = b},
then L is equal Lo

1 4
~ b2 — idk &
(a) 2 ih (e =

4

. In & chess tournament, n men and 2 women players

participated. Each player plays 2 games against every
of her player. Also, the total number of games played
by the men among themselves exceeded by 66 the
number of games that the men played against the
women. Then the total number of players in the
tournament is

{ab 13 (b 11 (ch @ (dy 7

Suppose A;, Ay, ..., Ay, are thirty sets each having 5
elements with no common element across the sets and
BB, ..., B, aren sets each having 3 elements with no

common element across the sets. Let | J A, - E.I B, =8
=1 F=1

and each element of S belong to exactly 10 of A’s and
exactly 8 of B,'s. The value of n is equal to

{a} 16 (b 30 (el 40 {d) 45
25 - & ﬂ::]:lm'r]' el where [x] denotes the
|x|+a, =<l

28.

27.

28.

greatest integer <z, If £ should be continuous at x =0,
then a must be

lah{l (hy1 ich 2 (dh-1
d 2 =-x+1 )
If x is real, then the minimum value of 7—— s
r x4+l
oy L (b e) 8 (L
2 a

If [eosxcos2reoeSede =A sin2e+ A sin 4x

+Aysinfz +A;sinBr+e, then the values of
Ay, Ay, Ag, A, are
[a]ﬂ—l I.Aﬂglﬁq:.l_'
1_2"% 4 & &
1 1 ol _ 1
ﬁbh'-l—é.ﬂg—ﬁ.-"-a—g?ﬂrq
1 1 1 1
— - :—-1_.,4,. =—,A =
e T T S T
1 1 1 1
|:|_ = — =— -, = —
e i e BT T
i
If j I_ i"‘.’:E,l:hEn.ILS-Equﬂ.I[ﬂ
|m‘.i-\|lﬂ': -1 'E
{a] log 2 by2log2
()3 log2 dyd log2

Equation of the tangents from the point (3, - 1) o the
ellipse 2¢" + 93" =3 ig
(8)2% -3y-3=0
0)2x + ¥ -3 =0

fh}g;'l: +3j.'—3 =1k
(A1) None of these



30. The position vectors of the vertices A B .C of a
tesrahedron ABCT are 1+ § + k. 1 and 3 i respectively
and the altitude from the vertex 1 to the opposite face
ABC meets the face at E, If the length ﬂzfjhe edpe BN

i5 4 and volume of the tetrahedron is TE' then the

Iezjig't.h of DE iz
{ajl thy 2 3 (k)4
i
31. If § and & are foci of the ellipse iﬂ + ":'? =1, Bis the
oI

end of the minor axis and BES is an equilateral

l.rlaingl&. then t.l';a emnh’icitl; aof the allipselis

{a) 3 (b 3 (] F 1} -
. The equation of the cirele passing through the point

14, 6) and whose diameters are along x + 2y - 5=0and

dxr—-y-—1=0ig

{adx” + ¥ —Sx —By-20=0

(Bx+ 7 -6 =2y -20=0

W+ ¥ =2 =4y =20=0

{diz® + 9% —dx -2y -30=0

33. In a paralielogram ARCH, P is the mid-point of AD.
Alzo, BF and AC intersect at & Then AG 6 iz equal
Lo

fay 18 thyd:1 el 2:1 (dil:2

34. The median A of AARC 18 higected at E and BE (s

extended to meet the side AC in F, then AF : FC is

equal to
all:3 br2:1 el 1:8 dia:i
35. Let plx) be & guadratic polynomial such that plih =1

If plx) leaves remainder 4 when divided by x — 1and it
leaves remainder € when divided by x + 1, then

la) pl-2)=11 (b} pi2) =11
(c) p(2)=10 (d) p{—2)=10
36. The tangent at the point (2, -2) to the corve

xy® —2x =401 - y) does not pass through the point

By-2-T (bi=4, )
(e} 4, 13 id) (8, &)
37. The integral j,,l'l + Zeotxfeosec 2 + oot x) dx;
[ﬂ o %Ej.lﬂwhm'e, iz a constant of integration) is
equal te
T o
:a}zm[sm§]+c (b2 log[wos | + €
& I:'
ic}4hg[ms E] + [dHIng[ﬂln EJ +
38. If all the words, with or without meaning, are written

using the letters of the word QUEEN and are

arranged as in English dictionary, then the position of

the word QUEEN is

(g} 47th (b 44th () 45th {) 46th

U
J
>

39, The curves satisfying the differential equation,
vz ={x + 3+ 1 dy =0 and passing through the point
{1, 1} also pasaes through the podnt ..

119 "1 1)
@|33) Mhal3—3)
T "1 1]
e s =2
@(-33) )3--3]
40, J3x -3 is equal to
30k —4 -
o Iy
fah -3 ikl %
1 1
e (d} —
L] Ve
47, The sum of infinite terms of decreasing GF is equal to

the greatest values of the function f{x) =x* + 3x - 9in
the interval [-2, 3] and the difference between the
firat two terms is F' (0. Then the common ratio of the

GPis
2 4
i Bx
m}23 { 134
; P piah
[t:}3 d) =

42, Mumber of onto {surjective) function from A o B if
Ay =8 and n(B} =1 ig
(a}2"-2  (ma%-3 (340 {d} 540

43. If] 2| <3 -1, then| 2 + 22008 o |is
(a) less than 2 R

(e} v3 -1 {d1 Wone of these

A eomputer producing fectory has only two plants T)
and T,. Flant T} produces 20% and plant T, produces
#0% of the total computer produced. 7% of the
computers produced in the factory turn out to be
defective. It iz known that Pleomputer turns out to
the defective given that it is produced in plant i)
= 10F {computer turne out to be defective given that it
is produced in plant T, ).
A computer produced in the factory is randomly
aelacted and its does not turn cut to the defective.
Then, the probahility that it is produced in plant T; is
36 47 L TE 75
ra) 7 b} oG el s 1) B

45 IfA >0 F>0and 4 +B=§, then the minimum value

of tan A + tan B is

(a)~2 - 42 (b) 4 -243
e (d}2 -3
B |

46. The mean of 5 ohservation is 5 and their varianes is
124, If thres of the ohservations are 1, 2, 6, then the
mean deviation from the mean of the data is
{a) 2.6 (b} 2.6
{c) 2.8 (dy 2.4



47. In a beauty contest, half the number of experts voted

51.

Mr. A and two-third voted for Mr. B 10 votad for both
and & did not for either, How many experts were there
in all?

(akl3 by 36
() 24 (d} Mone of these
. The value of scalar o and |} sach that for all

non-eollinear vectors @ and & such that
cla + 2h) -fdb -a) =01is

(aje=0p3=0
la=1LF=3

o=-2p=—3
lon==2f=3

49,

A foree of 78 grama acts at the point (2, 3, 6). The
direction ratios of the line of action being 2, 2, 1. The
magnitude of its moment about the line joining the
origin to the peint (12, 3, 4), is

{a)2 (b -136

{c] 36 {d} 0

Mumber of real selution of the equation
ginle") =5 +56"" 18

(a1

(bl

fe) 2 id} Infinitely many

| Analytical Ability & Logical Reasoning |

Which one of the given options fits correctly in the
blank space g0 that the pattern is maintained?

3 4 a

25 2 493 T 3
fa) 49 {b) &4 {1 81 id) 100

Statement 1 Out of total of 200 readers, 100 read
Indian Expresa, 120 read Times of India and 50 read
Hindu.

Statement II Out of a fotal 200 readers, 100 read
Indian Express, 121 reads Times of India and 50 read
neither,

How many people (from the group surveyed) read both

Indian Express and Times of India?

{a) The question can be answered with the help of
Statement I alone.

ib) Both, Btatement [ and Statement I1 are needed to
angwer the question.

() The question can be answered with the help of
Statement I alone,

(d) The question cannot be answered even with the help
of both the staterments

53. If 137 + 276 = 435, bow much is T31 + 6727

{a) 534 i{h) 1403 (e) 1623 (d) 1531

Dhirection (Q. No. 54) Study the information carefully
and anawer the questions given below

54. If we arrange the alphabets in the word “RATE" in the

English alphabetical order, word *AERT” is formed.
Then the third alphabet from the laft in this word in
“R". Bimilarly, from the word “OPEN' we get “ENOP”
and the third alphabet from left is “0", From the word
"CHEF" we get - "CEFH" and the third alphabet from
left is “F™'. From the word “T'YER” we get - “ERTY" and
the third alphabet from left is “T". From the word
“TOY" we get - "0TY" and the third alphabet from left

55.

56.

57.

58.

is “¥". If use all these letters, then a meaningful
English word *“FORTY" can be formed.

Now, find which of the following word set does not
give a meaningiul word in the similar way

{al SAME, ROOM, BEST, AUTO

{b] GOAT, PEST, WATT, ARMY

il MALE, FIND, LOST, THAT

{d) JUMP, LIME, DUME, SOME

Navjivan Express from Ahmedabad to Chennai leave
Ahmedabad at 6:30 AM and travels at 50 kmph
towards Baroda situated 100 km away. At 7:00 AM
Howrah - Ahmedabad Express leave Baroda towards
Ahmedabad and travels at 40 kmph. At 7:30 AM

Mr. Shah, the traffic controller at Baroda, realizes
that both the traing are running on the same track.
How much time doas he have to avert a head on
eollision between the two trains?

fa} 16 min  (h} 20 min  {c) %5 min (d} 30 min

If A, Band € are sets, then (A —{B - C) equals
allA - BlodA ) {(biA-B)-C
(clA=Blr{A-C) (difA - BYoiA-C)

Soeme friends planned to contribute equally to jointly
buy a CD plaver. However, two of them decided Lo
withdraw at the last minute. As a reault, each of the
had to shell out one rupee more than what they had
planned for. If the price (in ¥} of the CD player 13 an
integer between 1000 and 1100, find the number of
friends who actually contributed

{a) 44 (by 23 (e} 21 (d) 48

Two liguid A and B are in the ratio 5 - 1 in container 1
and 1 : 3 in container 2 respectively. In what ratic
should the content of the two containers be mixed so
as to obtain o mixtore of A and B in the ratio 1: 17
fapd -3 {by4:3

(epd -2 (d)3:4



59. In five flats, one above the other, live five
professionals. The professor has to go up to meet his
IAS officer friend. The doctor is equally friendly to all
and has to go up as frequently as go down. The
engineer has to go up to meet his MLA friend above
whose flat lives the professor's friend. From the
ground floor to the top floor, in what order do the five
professionals live?

{a) Engineer, professor, doctor, TAS officer, MLA
{b) Profeasor, engineer, doctor, [AS officer, MLA
(e} IAS officer, engineer, doctor, professor, MLA

{d) Professor, engineer, doctor, MLA_ IAS officer

60. Fresh grapes containg 90% water by weight while
dried grapes contain 20% water by weight. What is
the weight of dry grapes available from 20 kg of fresh

grapes?
(a) 2.5 kg (b) 2.4 ke
(e} 2 g (d) 10 kg

Directions (Q. Noa, 61 and 62) Answer the questions on
the basis of the information given below.

A B,C, I, E and F are a group of friends. There are two
heusewives, one professor, one engineer, ome accountant
and one lawyer in the group. There are only two married
ceuples in the group, The lawyer is married to D, who is
housewife. No woman in the group is either an engineer or
an accountant. C, the accountant, is married to F, who is
professor. A is married to a housewife. E is not a housewife.

61. What is E's profession?

(a} Accountant {b) Lawyer

() Professor (d) Engineer
62. How many members of the group are males?

fa) 2 b 3

el 4 id) Cannot be determined
63. Find the wrong number in the series 7, 8, 18, 57, 228,

1165, G994

{a) 228 (b 18 (el 6T idy 8

Directions (Q. Nos. 64 and 65) Each of the questions
given below consisis of a statement and /or a question and
two statement numbered [ and IT given below it. You have to
decided whether the data provided in the statementis)
i /are sufficient to answer the given question. Read the
bath statements and

Give answer (U) if the data in Statement | alone are
sufficient to answer the question, while the data in
Statement Il alone are not sufficient to answer the
question.

Give answer (V) if the data in Statement II alone are
sufficient to answer the gquestion, while the data in
Statement 1 alone are not sufficient to answer the
question.

Give answer (W) if the data either in Statement [ or in
Statement IT alone are sufficient to answer the question.

Give answer (X) if the data is both Statements I and II
together are not sufficient to answer the question,

Give answer (Y) if the data in both Statements I and 11
together are necessary to answer the question.

64. How much time will the leak take to empty the full
cistern?

L. The cistern is normally filled in 9 hra.
II. Tt takes ome hour more than the usual time to 1l

the cistern because of a leak in the hottom.
(a) V o e X dyy

65. How long will it take to empty the tank if hoth the
inlet pipe F and the outlet pipe B are opened
simultaneously?

I. R can fill the tank in 16 minutes.

II. F can empty the full tank in 8 minutes,
a) X by e ¥ v

66. How many positive integer less than 10,000 are such
that the product of their digits is 2107

{a) 36 ih} 42 ic) 48 (d) 54

67. Each of the five people K, L, M, P and Q is of a
different weight. It is known that the number of
people heavier than P i the same as the number of
people lighter than Q. L is the heaviest and K is not
the lightest. Wha is the lightest?

(a) M WL ch (d) P

68. John, Johny and Janardan participated in a race and
each won a different medal among Gold, Silver and
Bronze, not necessarily in that order. Each person
among them gives two replies to any question, one of
which is true and the other iz false (in any order).
When asked about the details of medals ohtained by
them, the following were their replies ;

John : | won the Gold medal. Johny won the Bronze
medal.

Johny : John won the Silver medal, I won the Gold
medal.

Janardan : Johny won the Silver medal. I won the
Gold medal.

Which among the following is the correct order of the
people who won the Gold medal, the Silver medal and
the Bronze medal, respectively,

ta} John, Johny, Janardan (b} Janardan, John, Johny
(e} dohny, Janardan, John (d) Janardan, Johny, John

69. Each of A, B, and C is different digit among 1 to 9.
How many different values of the sum of A, B and C
are posgible, if ABA « Ad =ACCA?

{a) 1 ib) 3 le) 7 (dy &



70.

71.

7.

73.

74,

75,

In a certain ¢ode language, if the word ‘BASKET is
eoded as ‘UFLTBC, then how ig the word ‘SIMPLE’
coded in that language?

(a) FMQNJT (b} FMQGN.J

(el FMOMNJH (d} MFNQTJ

A grocer sells half of the eggs that he has and another
half an egg to Anurag. Then he sellz half of the
balance egg and another half an egg to Deepak. Then
he sells half of the balance eggs and another half an
eggs to Shivani. In the end he is left with just 7 eggs
and he claims that he never hroke an egg. How many
eggs did he start with?

() 65 {h) B3 (eh 67 id) 69

There are cight peets, namely O, P, Q, R, 8, U, V and W
in respect of whom guestion are being asked in the
examination, The first four are ancient poets and the
last four are modern poets. The question on ancient and
modern poels is being asked in alternate vear's. Those
who like W also V, those who like 8 like R also. The
examiner who sets queation like 5. Last year a question
was asked on U, consideration these facts, on which poet
the question is most likely to be asked this vear?

{a) Q b K (el 8 {d1 W

A team must be selected from the ten probable
plavers. A, B, C. D, E, F. 3, H, [ and J are forwards, B,
( and H are points guards and I), F and I are defends.
The team must have at least one forward, one point
puard and one defender, If the team includes J, it
must alsa include F. The team must include E or B but
not both. If team includes G, It must include F. The
team must include exactly one among C, G I and F
cannot be members of the same team. D and H cannot
be members of the sams team. The team must include
both A and D or neither of them. There is no
restriction on the number of member in the team.
What could be the maximum size of the team that

include 37
(akd (i &
(ch 6 id} more than 6

How many 4 digit numbers can be formed from the
digits 2, 3, 5, 6. 7 and 9, which are divisible by 5 and
none of the digits is repeated?

(a) 216 (b} &0 fe) 24 (dh 25

P.Q. R 8 Tand Uare 6§ members of family in which
there are two married couples, T, a teacher, is married
to a doctor who is mother of R and U, Q, the lawyer, is
married to P. P has one son and one grandson. Of the
two married ladies one is a housewife, There is also
ane student and one male engineer in the family.

Which of the following true about the
granddaughter of the family?

(b} Zhe is an enginear

(d) Bhe is a doctar

15

tal Bhe is & lawyer
(¢} Ehe iz a student

U
J
>

76,

78.

1. All chickens are birds.

2. Some chickens are hens.
3. Female birds lay eggs

If the above three statements are facts, which of the
following statement must alse be a fact?

I. All birds lay eggs
I1. Some hens are birds

I11. Some hens are chickens

fa} I uly

by 1L and 111 only

icy 1, Il and I1I

(d) None of the atatements is g known fact

The number that comes next in the series 1, 2, 3, 6, 11,
20, 97, 68, ... is

{a) 105 (b 124

{c) 125 (d} 126

Using only 2, 5, 10, 25 and 50 paise coin, the smallest

number of coin regquired to pay exactly 78 paise, 69
paize and T 1.01 to three different persons is

(8} 17 (b 20
(z) 149 () 18
. What pair comes next in the following sequence
99, 90, 83, T8, ...
fad 75, Td (b 69, 57
(ch 6T, 59 (d) B3, 63

A dealer offers a cash dizcount of 20% and still makes
a profit of 20% when he further allows 16 articles to a
dozen to a particularly sticky bargainer. How much
above the actual price was the listed price of the
article?

{a) 100% (b} 805
el T6% (d} G6%
Directions (. Nos. 81-83) Read the [following

information carefully and answer the questions based on it

Twelve classmates A, B, C, L E, F, G . H, [, J, K and L are
sitting on a square table with 3 persons on each side. ABC
and GJK are sitting on opposite sides, A and L are adjacent
to each other but not on the left, D and E are on the same
side but not adjacent to each other. K is sitting diagonally
opposite Lo O,

&71.

83.

IT F ig sitting between D) and E, who is sitting to the
lefl of K7

{alH bl

{ciHorl {d} Mone of these

If H is sitting betwesn L and F, then he will be facing
{al I} M E (e) G (il

If G and E are facing C and H respectively, the
neighbours of K are

() J and H
(e H and 1

(h)d and E
(dyH and ™



B4

91.

82.

The integers 34041 and 32506 when divided by a
3-digit integers n leave the same remainder. What is
the value of n7

[a} ZB9 {b) 307 {e) 367 (dy 483

. The number of solid spheres, each of diameter 3 em

that ¢ould be moulded to form a solid eylinder of
height 54 ¢cm and diameter 4 cm is

{m) 16 (b} 24 (e} 36 fdy 48

A clock iz set right at 5 AM. The clock loses 16 m in
24 h. What will be the right time when the clock
indicates 10 PM on the 4th day?

(a) 11:15 PM {b) 11:00 PM

(e} 13:00 PM (d) 12:30 PM

A train overtakes two persons who are walking in the
same direction in which the train i3 moving at the rate
of 2 kmph and 4 kmph and passes them completely in
8 and 10 geconds respectively. Then length of the
traim is
{al T2 m
() 50 m

(b 54 m
(d) 45 m

88.

Decide which of the given conclusion legically follow
from the given statements{s).

Statements
All suns are moons,
Some moons are planets.
Conclusions

I. All moons are suns.
I1. At least some moons are planets.
(a) Either conclusion [ or IT {2 troe
(bl Meither conelusion 1 nor 11 is true
() Both conclugion [ and II are true
(d} Only concluaton IT is true

. Ten points are marked on a straight line and eleven

points are marked on another straight line. How
many triangle can be constructed with vertices from
the above pointa?

(&) 485 (la} S50 fc) 1045 d) 2475

The greatest number which on dividing 1657 and
2037 leaves remainders 6 and 5 respectively is

(a) 123 b} 127 feh 235 (d) 305

| Computer Awareness |

In IEEE single precizion floating point

representation, exponent is represent in e

i) 8 bit sign-magnitude representation.

(b & hit 2, s complement representation.

{c) Biased exponent representation with a bias
value of 127,

{d) Biased exponent representation with a bias
value of 125,

With 4-bit 2's complement arithmetic, which of the
following additions will result in an overflow?
(211111 + 1101

(b 01110 + 0110

(e 1101 + §101

(001 + 1011

If we can penerate a maximum of 4 beolean functions
using n boolean variables, then what will be the
minfmum value of 5?

() BRGGE (h} 16

feh 1 () 4

If the 2's complement representation of 8 number is
(0110108, what iz its equivalent hexadecimal
representation?

(al {110k,

(b){1A),

(e) {16,

(d1 (260,

U
J
>

L

ar.

For the circult shown below, the compenent of the
output F is

] D?)D_

| F

{e) X*

(a) O by X (dr1

. If N is a 16 bit signed integer, the 2's complement

represent of N i (F87B);. The 2's complement
representation of BNV is

{a){C3Da), (b)(187B), ch{FBT8), (dHB8TH),
The hase (or radix) of the number system such that
the following equation holds 312/ 20 =131 is

fa)d (b 4 {eh 5 (di B

. Which of the following represents (D4) is?

(@) (4, — (6B)yg
(e} (150, — (6D,

(b} (14E), - (TAk,
(d){1E4), - (AT,

. How many Boolean expression can be formed with

3 Boolean variables?

{a) 16 ih) 1024 feh 32 (dh 266

700.In an 8 bit representation of computer system the

derimal numhber 47 has 1o be subtracted from 38 and
the result in binary 2's cornplement is ..........

{a) 11110111 (bl 10001001

{c) 110110401 (dy 11110001



[General English|

101. Choose a phrasal verb replace the explanation in

bracketa “we must (he quick) ........... or we'll be late for
gchool™.
(&) act up (b hurry up
(c) fasten om {d} apeed in

102, Anne had to pay for everything because as usual,
) o — his wallet at home.
(a) had left {b) was leaving
ek left id} leave

7103. Extreme old age when a man behaves like a child.
{a) Imbecility {b) Senility
() Dotage {d} Buperannuation

104. ldentify the word that mean “to try achieve is

something in difficult circumstances despite of

sethacks”.
{a)] Persuade (b} Persevers
() Picturesgque id) Perpective

105. In the following a part of the sentence iz underlined.
Four different ways of phrazing the underlined part
are indicated below. Choose the best alternative
among the four cheice given.

When he entered the house, iL was @l sixes apd
SEVETLS.
{a) It was six ' clock when he enteved the house,
{b} Inmates were eulogized when he entered.
(e} House was in pandimonium.
{d} House was blisaful.

106. Fill in the blank choosing the correct adjective : The
phoenix is a ......... Bird.
{a} Mythical
(e} Natural

107. Which of the following is the correct passive of the
sentence “JOHN HAS EATEN THE APPLES?"
{a} The apples are being eaten by John,
{b) The applea are eaten by John,
{¢) The apples have been eaten by John.
{d) The apples will be eaten by John.

108. Choose one of the words that is most nearly same as
meaning of the given word Indemnify,
fa) Inaure (k) Compensate for loss
&) Assure id) Sure for damages
109. Select a word from the given alternatives which has
the same meaning as the underlined word.
He has a propensity for getting into debt.
(s} Tendeney (b} Aptitude
(¢} Characteristic {d} Guality

(b} Ethical
(dy Carnivorous

U
J
>

110. Belect the most suitable synonym from the given
chotees for the word : "ANTEDILUVIANT]

(a) Hecluse (b Maverick () Archaic  {d) Bellicoas

111, Belect the most suitable antonym from the given
choices for the word : ["SANGFROID™]
(a) Equanimity
(b} Steadiness
{e) Aplomb
{d)} Turbulence
712, The word PIN is used in four different ways. Choose
the option in which the usage of the word is incorrect
Or inappropriate.
(a) She combed her hair backwards and secured it with
& pin.
ib) Jack managed to grab the thief and pin him against
the wall until the police arrived on the scone,
ich It is imprudent to pin vour hopes on someone to help
you out of this situation,
{d} You can’t pin the blame at anyone without verifying
facts.
113.Pick the most appropriate substitute to the

capitalized word in the following sentence.

The weapon inspector’s report was not expected to

provide INCONTROVERTIBLE evidence of weapons

of mass destruction.

(a) Conclusive

(b} Digputable

(¢} Inconvenient

(d) Indecizive
Diirection (Q. No. 114) In the sentence given below a part
of sentence iz wnderlined, Four different ways phrasing the
underlined part are indicated as four cholees. Choose the
best alternative and mark its corresponding letter as your
ARFUEF,

714, A nation is built not by legizlation but by stirrings in
the hearts of the people.
{a) By legialation and inspiration.
ib) Not by laws but by the excitement of the people.
i) By law and by inciting the people.
id) More by the passion in the hearts of the people than

by laws,

115. Select the most suitable synonym for the underlined

word in the sentence,

All the members of organisation expressed jimplacable
opposition to the move,

ia) Indignant (b} Adamant
(e} Unified {d) Guixotic
A A =2 I A ()



Directions (Q. Nos. 116 and 117) There are two blanks in
the sentences given below, From the pairs of words given
below the sentence, choose the pair that fills blanks most

appropriately,
116. Private companies supplying ‘breakfast cereals’ have

started ............. 18 agriculture in poorer countries.
This has ........... the spectre of land grabs and political
conflicts.

(a) Spending , intendified.
(b} Dealing , inflated

(c) Ploughing , increased
{d) Investing , raised

117. Use the appropriate phrasal verb and complete the
sentence given below.

The new system in education is aimed at ............... the

difference between the rich and poor.
{a} Goof around ib) Evening out
(c) Glossing over {d) Give over

Direction (Q. Nos. 118-120) Read the following passage
and answer the given questions,

[ have myzelf, full confidence that if all do their duty, of
nothing is neglected, and if the best arrangements are
made as they are being made, we shall prove ourselves
once again able to defend our island home, to ride out
storm of war and to outlive the menace of tyranny if

necessary of year, if necessary alone. At any rate, that is
what we are going to try to do that is resolve of his
Majesty’s Government-every man of them, That is the will
of Parliament and the nation. The British Empire and the
French Republic linked together in their cause and in their
need, will defend to the death their native soil, aiding each
other like good comrades to the utmest of their strength.
Even theught large tracts of Europe and many old and
famous states have fallen or may fall into the grip of the
Grestapo and all the odious apparatus of Nazi rule, we shall
not flag or fall. We shall go on to the end, we shall fight in
France, we shall fight on the seas.

718, What does the term ride out the storm mean?
{a) Handle a crisis successfully
(b} Hide from o storm
{c) Hide in some place where one cannot be found
{d) Ride on boat at the time a storm
119, What does subjugate mean?
(=) Surrender th) Compare
{¢} Control {d} Abandon
120.“That is the resolve of his Majesty’s Government”.
What is their resolve?
() Surrender to the Mazis
(b} Negotiate with the Nazis
(e} Run away from the Nazis
{d} Fight the Nazis

Answers

Mathematics
1. (d) 2 ich a. {d) 4, (b} B, (A)
11. (b} 12, (&) 13. (2} 14. ic) 15. (&)
2. (o 22, ) 23, (a) 24, (d) 25, 12
31. ia) 32. o) a3, id) 34, {c) as. (7}
41. (e 42, (d) 43, ia) 44, g 45, (b}
Analytical Ability & Logical Reasoning
51, (b} 52, (a) 53, (o) 54, (d) 55. (b
&1, (d} 62. (b} 63. (a) B4. (d) 85, o
71. (B T2. (b} 73. (o) T4, (D) 75, o)
a1, (g} g2, (d) B3, (&) 84, (o) 85, (d)
Computer Awareness
g1, g 82, (b) 93, g 84, (d 85, {a)
General English
101, (k) 102, &) 103, (ch 104, () 105, (e
111. (d) 112, (d) 113. (&) 114, {2} 118, (b

{") Mo any given oplion |5 comect,

B. {d} 7. 1a) B. (d g, (b 1@, (o)
16, &) 17. {8} 18. (a) 19, {dh 20, (#)
26, (d) 27, (b 28, {b} 29. (b} 30, (o)
a8, (a) 37. {a) 38, o) 28, (a) 40. {d)
48. [c) 47, {2 4@, (a) 48, (b 50. {a)
BG. (a} &7. (d) 58, {d) 54, (d} B0. (=)
€6, (d) B7. (a) 68, (o) 69, (o) 70. (&)
76, (b 77, iz 78, (o) 79. (a) 80, (a}
BB. b B7. (c) gs. (d) g4, iz a0, (b
896, (a} g7. [c} 88, (b 89, (dj 100, {2}
106, (&) 107, (o) 108, (b 109, ia) 110, i<}
116, {d) 117. (hb) 118. {a) 115, (&) 120. (<)

A A R A A @



Answer with Explanations

Mathematics

1. (d) Given,

Centre (0,0}, r =4

P+ y-2¥=0

—0F + (y=1¥ =1

Coentre {0, 1), 5, =1
[stance betwesn their centre = (0= 1 + (1- 0)°
= \,ﬁ+_l =13 |
ir =y md=1wd
G5 <h~H

4+ ¥y =16

S Mo common fangent,
2. (o) We have,

r.taiugr 1 ] ifx=0

fim = {75 5
S
SRHLatx =1
= lim ::-_r.jn[y-l,:h'mh i l]:u:[-L =0
g 01" <) A=l -hr
(LHL at x= (= hand f[{H=0
EHL = LHL = f{0}
Hence, fixhis continuous at x =10
. [1]
xgin| — |—0
Again, RHD = lim ——%° = lim
v omil ;_u =i

% & & I o vy
mnl__{]-ll-l—“lEmlEJ_[ L 1land LHD= 0

if x<0

RHD = LHD

Hence, f{x) ie not differentiable at x= 0

3. {d) Given, A=Z =1+2i

1-+23) [E+ah

Moving horizgantally 5 unite we reach at B(6 + 23}, then
moving vertically 3 units, we reach C' = Z (6 + §i), then
maves + 2 unit in the direction of {+ j, we reach at D{7 + 6}

and then moves through an angle g with anti-clockwise

diroction, we reach at e £, (— 6+ Ti}.

s Thepoimt Z,=-8+ T

U
J
>

4, b} Given, Amg® =(h=o)f
= Jola=-a)(a= By (= ¢}

=(p-b+chfa+ b=-g

= s — a) (5= B) (5 — ) = (25— BB (25— 20}
= Joe=a) (5= b) (5= ch= 4(s= B {a=c)
- 5 {5— b (- c)

& Jols—a)(s—Bisg—-¢
- LT L5l S

4 Y se-a) 2

A 1
=¥ tan — = —

2 4

Ftan A2 2

Now, tand . 4. - 8/15

5. (a) We have, first 30 natural numbers,

Two number are salected o and bsuch that o® = b is
divisible by 3,
s} = mﬂ,
a’ — B i divisible by 3

5 {a+ & {n-b)=3m
If (o = by 1e multiple of 3, then o = & 13 multiple of 3
S Buch numbers are
(L4, 7, ... 28% (8, 5, ..., 290, (& 0, 9, ... 30) are posstbla.
: MG+ M0+ 0, = 46X B =136
{o + B is multiple of 3 then a® — & iz multiple of 3
Such numbers an: possible
(1, 2, {1, 53 ... 1, 29}, {{4, 2) (4, 5) ... | ... {28, ) ... 28, 26
Total =10 = 10 =100
Total numbers are 135+ 100= 235
- Required probability = —o0 = 222X 2 _ 47

L, 30=25 BT

]

6. (d) The man is one etep away from starting point after 11
atepa. This can happen in two ways

{i} He takes 5 steps forward and & steps backward,
{ii} He takes & steps forward and 5 steps backwards,
+ Probahility of first cose

= "M C 04)" (na)*
Prohability of second cose
=" {04)* (08
Hence, required probability
£ ||.,E|I fﬂl‘-_]" inﬁ-}l ¥ ILE.,[U Il}-l w-ﬂ':':'
="' (0.4 (06 (08 + D4
=0, (0.24)" = 462{024)".



7.

8.

fa) Given, w, = px, + &
x=d8 0,=12 T =56and o, =15

e pEh
=2 Bi= 4Bp+ & S
g, = pa,
= 15=12p
= ,FI'=1.25
O putting the value of pin Eq. (1), we get
k==F
{el} Given,
x ¥ 244
¥ ¥y 2+t (=0
¥ 2+
x =2 2| g x 2
= ¥ _'In'l 2 + ¥ J_'\: J‘r'l _u
g & 2| jg 2 =2
x 1 1 x &
= 2|y ¥ l+zeil ¥ ¥ |=0
¥ £ 1 1 £ &
x 1
= (v S|y ' L=l
= 1
iy nE+2=10
= yz=-12
M Given, A =2, =23
and M ix) = fix)
!
= %—JH@ By = fi]
Auxiliary equation =m* - 1=10 .
m=%1
Bolution of given differential equation is
:|r=ﬂ:+lrﬁ'-‘
= Flahmge® 4 ha "
fili=a+ b=2 e A1
[righ= o — b "
Fif=a-b=3 oo (i)
Solving Egs, () and (o), we get
5 1
u:—b-——
2 2
flrh = (56" = e7")
rm-%{ﬁe*—e'}
_1fBe" -1
H‘ﬂ—z[ 5 ]
fraym 31
DD A AP R A A = [ ] A

10. (o) Given, o o, a,,0,,0,,...,8, _,, hare in AP

a.fy, by BB bl B, barein GP

B 4B Cyponen Bypge raTE it HE
B b =13 = ool
2
. = Zab
at+h

Mow, o x’ - fix+e =10
D=1{)" - da,c,
D= gh— g0+ B Hob)

2 a+b

D= gh— 4gb
Dw=3ah<0

o Koots are imaginary.

(b} We have,

log(x+ Zy{x+ 4+ log, iz + H= é]ﬂg 57

1.

= bog (x+ 2 (x+ &) — bog, (v + 3= log, 7
- [w:ﬂi';::-»2}_1’.1:+-;]_n{lwll;e‘,Ir

x+ 2
=5 g 4% + )< log, 7
= (t+4<7
x+ 2=0
x= dand x> -2
xe{-21
{o) Given, @, &, care in GF and lopga - log 25 Jog 2% — Tog Sc
and log & — loga are in AP
g & =ac

and

12,

and Nlog 2h - log By =logn - log 2h+ log b — lowa
2h de
=4 Zlog— =log—
6 2h
b 2h
=4 2log—=—log —
de 2
=3 31ug§-ﬂ
de
= %:1
A
= E:E
&3
ra 23
Sides are u.Eu-j i
a4 9
ca{l* 4 14 '|
cosd = L 1;1" >4
St wlm S
4

5 Triengle 15 acute angle,
3. (a) Given, ¥, Zr+ 2 3x + 3are the first term of GP

il (Z¢+ 2" = o3z + )
= A’ + Br+ 4=+ B2

A A =2 /) A ()
» 0 °
U U ke O o 0 Y




14,

5.

16.

17.

18

= ot Bt d=ii
x+ d) g+ D=0
r=—d xa-—1

— ]
s Tarmsare— 4 =& -9

. B L
2

o, =- 4[:_5'-];.

Lr]
4

) We have.
I+ x— 2 m 14 a0+ ax + ..+ o 0"
Put == 1on both sides we, get
O=tem +a,+a, +o +..F00h, vee (1)
Putx=— 1on hoth sides, we get
Bhml—if + Oy =0 + 0, = Byt Oy .. i}
Adding Eqa. (3] and (i), wi get

Bdm B4 Ho, v, +0, T,

= B+ 0, ¥ Gyt = 3
{a) We have,
a ix the greatest value of " C,
oF = 0
ks the greatest value of “ ™ C
b= :I.n-l.'r_:.
A -_.2&
* nlEn - n)
o Zmi2n — I}
R
Wy gty
o= 2h
&) Pifni=0
if=t
gy’ =&

(i} Fair price of vicket = Expected value of ticket = & 5, %

w (R E s SO0+ (WO03 = 2000
=5+b6
=11

ftI.i.t‘=E1‘: d & 1~'r1'.;i+ e 1+ 1060

a0+ 14+ 100d) o gng
2 104
[11-1-B0d 4+ |1+ d—1-50d]|
ML Ty m e LB 100 —1- 50d |
1101

+2d4ﬂ

19, (dj Given,

21.

$r, = 80and Yo' = 400

4=l

Wi know that,
P@;{?&T
R

]
1@}[5&]
fy (53

= n>16
- Possibile valoe of x1s 18

. () Given, [tan®x] -tz =0

=  gapx=[tan®x]
tan x must be integer
r=tan 'ltan™" 4 tan ' 4, ... tan” " 100
=127 458678810
- Kumber of ¢laments in 5 = 10
(b We have,
gin‘xtant + cow ¥cotx —sHnle=1
+ tanx + ooty ca{0w)

= 1+ tanz{l—ein®z) + cotol — o' x)+ sin2r=1
= 1+ tan reost ¥+ cotxein®c + ainldx=0
= 1+ sinxcoex + coexsin T + ain By = ()
=3 14 Psiprocax + smix =0
= 1+ Zamie=10
=4 i§n21:=—-1
2
=5 pn ="+ Emm-E
] G
T 1In
LS — O m—
12 12

(B} Given, | u|=Z2anda-b=1

Angle betwean g and b iu%
a-b=|all ﬁlcr.-uE
3

1= 2% blx +
2

= fhi=1

r+ Za-100-{ax by=6

and ir + %a - 10b} = i(a = h)
Maxbiianxb)=8
Alaxb| =8
Alaf | bl anis =6
3
Andxind wp
4
=2
A A R A A N



23.

25,

fa) We have, n men and 2 women

Total number of games played by men among
themselves = 2.°C, = Em]—:;_ I
=R*-HN

Total number of games playved by men against women

w Iiln] = dn
n—n=4n + 66
= n®— 5 = G6=10
m-10d{n+6i=0
n=11
n#E-/
o Total number of players =11+ 2= 13

fef) We havo,
A )I=8r=L2% 3. .30

b
|JA =5%30=150= 5
Fa ]
But each element of Shelongs to exactly 10 of A 's
Ho, %‘ = 15 are distinet eloment in 5,
Alao each element of S belonge to sxactly 9 elements in 8. 's
and each B, contains 4 elements.

If 8 has n elemente in B,
aa

t‘hHﬂ. ? = I.E-‘
= =45
() Given,
Fraye cos[x], xz=0

el +a, x=0
f1{x) ie continuous at x = 0
lim flx)= lam fiz) = fi0)
;]fn“ []+ a= :t_i.rE‘ coa[x]

=1+ a = cogld
-1+ a=1
= gw=2
2
() Let y=X X+
- i o o o |

Fryvrapt y=r-z+1
iy =l+oy+ 0+ v—-1=0
* xR

¥+ 1 -Hy=020 [0 =M
¥+ Iy +1-4%"+ By —42 0
= 3 ~ 10y + 320
¥ - By - y+ A=20
(dy-Niy=3=0
(1
el=,3
vel ]
Hemee, minimuem valoe is %
DD A AP R A A = [ ] A
(J cl < el cl U (J

27,

28,

29,

) Lt

I = | coaxemsdreoa i oy

I= EI 2mosr coefirmoe e dy
fm %I{L‘(Iﬁ-ﬁt* cosdrh oos B oo
1
Im= S I{Ecnuﬁt o8 2y + Densdy coe2y) dy

f=if{-:u:usl:'l.:+ cogdy + cosfir + ops ) dr

;:.‘[Eﬂ’f , bindx  sinfix ﬂ'mﬂr]+ ¢

4 i . | i 2
I=Igin1t+i5m4x+_leinﬁ.r+ l—mnﬁxiﬂ
s 16 24 a2
Amtg el Log T
8 16 24 o
(i) Let
I= [ 1
..‘g“;f""]
Put E=l=l"=e dix=2di
== dx = ‘R—
=+ 1
--\,:lrj-l Ef
Lo R
{,“ - PP
] S chelE et 1 T
[ = b
2 [tan ',‘f'e"_—l—tan I]=®m/6
== Eikin 1 |I]-£+E=ﬂ
12 4 &
== .":'E‘:—l:tﬂn%=\"5

= g —1l=3=v"=4
= logd=2log2
(b} Equation of ellipse

'+ B =3
]
= Ig..+i =1
372 13
i r=
Here, a= IIE”'::: |=l
¥z V3
Equation of tangent of ellipse is
¥=mxt 2 4 1
V2 3
Since, thie is pazses through (3, - 1)
- —
=Bk vm” + 2
¥
- [3M+1]2=ﬁm-ﬁ+2

= B{Omt + B+ 1= BmT o+ 8
45m® + 3Bm+ 4=10



=% 45m° + Am+ Bm+ 4=0
_— 3o+ ZEm+ =0
= m==2/30r—2/15
- Bquation of tnngent

2+ Av-—2a

30. b) The position vector of vertices of A, A, € aof tetrahedron

ABCDarei+ j+k iand8i
A=fi+j+k

B=i
c=8
AB=-i-k
AC=21-j-k
118
ABxAC= 0 -1 -1=-27+2k
|-.a -1 -1

Valume of tetrahedron = % = k| AR = AC|

)

w‘r%

. =_1'|l.'jil..|':l4+-1
3 &

I
WE_Lon 2T
a fi

ho=2

Length of DE = 2

31. (a) Since, we know that

1—, PR ol
] fe
S5 = Joe
Of =k
Giiven, BSS is an equilateral triangle,
S
2

=-‘I—32ﬂ?=‘2=~\."§
2

a
We know, E=1—E; s
i
Siz'l—Ef': /_ —\
v R
el
4
1
—1 =
z

32, e} Diametre of circles are

£+ Zy=H=l )]
and ar-y—-1=10 R 1
Solving Eqs. (i) and (1), we get

=) y=2
= Centre of meele s (1, 2
Sinee, cirche is passes through (4, 6

r= 1j_l:-il.F+ﬁ = 2]_: = J8 +16=+26=5
Equation of civele,

=1+ {v=-2*=15
gty -y -4y -20=10

e} Griven,
ABCD g n parallelogrim and P is mid-peint af A0,
BP and AC intersect at

o

=

/5
A ]
In AAPG and ACEG
ZAQP = £0G8
ZOAP = £BOG
AAPG — ACHQ
AP _ AQ
BC OQ
AP _AY
AP 0f
A_Q = 1 ﬂl; 2
QC 2

. ek Given, Al is median of AABC

E I} is mid-point of BC
and E s mid-point of AD
Draw DM parallel to BEF

A

Im AATHM,
By md-point theoram,
F s mid-point of AM

In ABFC, i
3 is parallel ta BF and B is mid-point of BC
= By mud-poiat theorem.

M iz mid-point of FO

FM=1FC
2
AF=EFIL f- AF = FM]
AF 1
e 2
AF-FC=1:2
A A 2 N A 0
0 0 = 98381606 R 0 0Q



35,

37

(*) Given, pixd=ax™+ ho+ o
pifi=c=1
pli=a+ b+ 1=4
= g+ b=13 i)
pl-f=a—b+1=8
= a-h=5 vor {11}
Un aolving Egs. (1) and (1), we get
a=4 h=-1

pii=dr' —-x+1
pl-N=1+2+1=18
pH=16-2+1=15

(o) We have, v - 2y =dl— ¥}
Oin differentiating with respect to x, we gat
Ef}lg + 2yt - 2= —4&
dx ax
dy _2-2%' _ 1-x
d¥ 2y+4 xp+ 2
[‘f?."l Sl-@ey  1-8 7
drly.-n (HC-2D+2 -8+2 6
Equation of tangent at (2, — 2z
T
'+ Bm—{x=T)
! =1
Tr-6y=26
{~ 2=Thdoea not lie om the line Tx — Ay = 26
fa) Lt
I={./1+ 2eot ricosec & + cotx) dx
I=[1+ 2eotx cosec x + 2 oot x dx
ke .[1."1+ eotx + Zootx coser x + cot®x dy
I= I,‘"{:m-e::’;+ densecy cotx + cot’ x dx
I= f,‘l{cnieé.:r+ cotx) dx
I= Flmaec £+ cobx| dx
f:f{m}uét::+¢ut.:}d: ['.'JSE(D.E]]
I'= loglcosee x = cotx) + log sinx+
I'= logleogee x = cotx) {ain x)p + C
I = logll - coax)y+ C
T=log2sin®Z+ C = [=2log [a'u-.EJ +
2 2
{ep Givan,
Word QUEEN

Btarting with letters E the total number of words form
=41 = B4

Bbérting with N -%f .12
Btarting with @E = 31=§
Starting with QN = ;'- 3

The peaition of word QUEEN = 24+ 12+ 6+ 3= 45

39, {a) We have,
yidx—ix+ 3rhdy=10
ydx — xdy = 3y'dy
E‘.ﬁ.ﬂ.{}' —

4310
Un integrating bath sides, we get

Foyte
F

This curves ia passes through {1, 1)

1
-wl4 oe=gm(
1

=~ Curves are
I 1
—m Yy my
¥
|i,—l;|]it'on4:urvef=.::
L4 3
40, i) Let
£=tim_ Y3 =8

= lim

WA -3 S+ B (e -2+ JE

Ca fr e A - ) ([T - 4+ J2)(VEx + )

=Hm{:&-ﬂ}{,{2?i + 2y
=% [Er—4-2) (/3 + 3)
=I|mtt{'r_ﬂ{\|'2:__4"‘fz}
43 Q- ) (VB + T
3, mE_ 1
2" g 2
41. () We have,
Flixim x® % 3 =8
fiiry=ar'+ 3209 xeR
fl=Bi={=-2" + A-H -0
- f=f=9=-23
fid)=(3'+3n-9
w274 Q-0=27
fome = f{8) = 27
(1
Let the GP s g ar ar, .0 Fl <

- . b
B

Y =

1—r

and a-ar=]

all-rl= 3d=a= 4
1-r

a7 = ..i_=ﬁﬂ_—r}’=.].
a-r) |

= [—r-l_r-?
3

[ = f, = 27

Lo Fth=4]



42, (d) Number of onto functisns from A W B
when n{A) = & n(H) = dis

A
Y0720y =G = gt + e
ral

w3-3x 64+ T29= 732 - 192 =540

43, {a) Given,

lz]<+8-1

| 2%+ Zzcoseel S f 2 [F + | 2 eosn |

w |zl + 2|21 cosixl

Zlzf + 93]

W3 -1"+23=1

«3+1-2J3+2/3-2

<X

44. {c)Let 1] and T, be the event that computer 15 produced
by plant T, and T, respectively. Agan, let [P and MO be the

event that computer produced 1s defective and
non-defective reapectively

20 B
Piy=—,F 1-—PL|__._..
ot 100 t 10 L 16W)

Again let P(D/T )= 10 P{DIT, )= k
PD}T,) = k and P(DIT,) = i‘:.}

NﬂW.FED}I-PﬁF}P[DI’T'Ji P[T?:IPED-'T;]
T 20, 80 &k -

=
lI:H'.'I 100 1y 16
=} T=20k+ Bk
= _ki_l
4

1 1
POITY=_and PIOIT, )= —
Yy T

Mow, required probahility = P{T, /| N}
PT I PIND T}
P{T 'I-F"ff'lﬂ T ]-+ PfT,]PI:NDJ'Iﬂ
39
20 yf1--L 4
100 [ 4u i
E[]—E\I+ EEI—_I'“I 4 -l]-xﬁ
100 4] 100 40! 4 40
4x39 166 _78

M+ 4x 38 186 93
45, (b) Given, A= 0L B> 0
A+B=2
L

tanA + tan B
1-—tanA tan &
& tanA-i-t-a:lB'

A — =
6 1-tanA tanB

1- tanAtan B =-/3{tan A + tan B)
tand tan B =1-J/3{tan 4 + tan B)
By AM = GM

tand ; tan B = Jtan Atan B

= tanA + tan B 2 21— y3itan A + tan B)

tantd + B) =

>
>

U

J

48,

47,

= ftanA + tan BY = 41— J3(tan A + tan B}
= 2+ 4Ax - 420 tand + tan B = o
Mow, «f+d&flxk=4=0

- 43+ f4B+ 16

(x+ 2B - {x+ A+ H2 0D
Mininmem value of tan A + tan 8 = 4= 23

e} Let the numbers are 1, 2, 8. x,

E_I+E+ﬁlr+_}'

]
Baxey

=}

b=

=) K+ p=T16
& a._ = - B i
M.DIE}-“ B+ |2-B|+]6 _EI+IJ-‘ Bl 4| x=6l
]
M_LHE}T_4+_H_-|-1-_|-___:_:_:J-J.-—]{I
&
JB+ 1610 14
& 1]

fe) Let the total numbers of expert in beauty contest 15 3
nidy ==
2

= 2.8

nif) = I—;r

rid By =10

niALRE =6
AR =x-n{Ad LY =x2-6
A vl = nfd)+ n(B) - n(d B

xm 24
() We have, ol + Zhi—f{th-a} =10
- e+ fla+ {2n-4fh=10
at i+ = 0and 2n—48 =0
= a+P=0anda-2=0
e w=f=10
(i) Lt 8 be the foree
TR(Z + 2j + E"_E{znzh i
LA+ 4+
F=262+ 2]+ k)
Force acte at point P(2, 3, 6) the moment of F acting at P
about o line in the direction {]i'.i + ':I;_I + diryis eugal to

ragalve part along the line of moment of §
OF =21+ 3j+ 8k

Then F=



M=0PxF=28

bo pa sk
[t LI

]
a
2

nEﬂ—Ti+H]—EEF
Lt o bie unit vector in the direction 12§ + 3] + 4k
L= L2 + 8) + dk .i{1ﬂ+3}+4&3
1% + 8+ ale| 13
The moment of F ahout the given line j=
.M.ﬁ:ﬂﬂ—7ﬁ+si_ﬂmﬁmha}mh

=H-8+ H-B=—138
50. {a) We know that,
AM =M

= T VT

= F+5"22
Mo, ginfe") = & + 5°°
=5 sinfe’) = 2
Which is not poegaible

& Mo solution exista

Analytical Ability & Logical Reasconing

51, (b) The pattern is as follows

= {og+a*=5h

i
b ¢
Az, (B+ %" =26and (4+ 3)° =40
So, missing number = (5+ 3)° = & = |
52. {a) From statement I1
Total repnders = 200
MNumber of readers who read Indian Express = 100
Mumber of readers who read Times of India = 121
Number of readers who neither read Indian Express nor
Times of India = 50
a{A VB = nf{d)+ niB) - n{d ~H)
= 100+ 121 - (20— 5
m 321-150=T1

t Required number of people who read both Indian
E:.:pmas and Times of India = 71

53. (c) 187+ 276=435
B+ 3ul + T8+ P Tl +Ex &

= Oh 4 180 =285
Movar,
8| 285
135—5
=3 |
=di5

Similarly, 71+ 672 m T
(Tx®+ 3x 8 + 1B+ B8+ TuF +2x8)
= 473+ 442 =015

Mow,
) 8|35
B 114-3
8)14-2
[1-8
=» 1BZ3
{d} From option (a),
AEMS =M (%rd)
MR = 0 {3rd)
BEST =28 {ird)
ADTU =T {2rd)
. Meaningful word = MOST
From option {h),
AGOT = 0 {3rd)
EPET =2 8 (Grd)
AWTT = T (drd)
AMEY = R (3rd)
5 Mesnimpful word = SORT
From option (o),
AELM =L {&rd)
DFIN =1 (3rd)
LOST = 8 (8rd)
AHTT = T (Ard)
£ Meaningful word = LIST
From option {d),
JMPU = P {3rd)
EILM = L {3rd)
BDMU = M (3rd)
EMOE s O (Sed)

No meaningful word can be formed from P, T, M and 0.

- {b) Distance covered by Navjivan Exp. in %hr

= Speed x Time = mxé. 25 kin

According to the question,

4= Hemaining distaneo
Time

- (50 + 4 = 200=25)

Time
L K G0= 5 min
A

Relative spee

& Time = 25 [0 5h
o0

Hence, requived time to avert a head on oollision botween
the two traine = 80— 30 = M min



B6. {a) If A, B, and O are sete, then they can be
raprescnbed g

From the above figure, the only option that can be aatiafied
i option (a). Le. (A = B A O

57. (i) Lat the number of feiends and share of cach peraon be
xand v respectively. Then,

Total money = x% ¥ = &¥

According to the question,
- 2= (y+ D=xy
== otr-fyv-2=xy=x-2y=1

From option (d), x = 46

them, 48— By=2 =dd=2¥

=122

Henece, price of CD player = 46 « 220= 7 1012
£-7 1000 <% 1012 < £ 1100)

58. (d} Let both container mixed in x: 1, Then

Arcording to the question,
o
6 4.1 . Bx 1 _x 3
B R | 6 4 6 4
B 4
) E—E:E—l —! ELE
6 B 4 4 G 4
_t:E:E
15 4
-'-Rt!qu:iﬁdr-&tiu:x:l:i:lcmd

59, (d} The cwder ia as follows
4th — TAS officar
frd — MILA
Zad — Doctor
L5t —» Engineer/Professar
Ground — Professor/Engiteer

But from the given optisns, only option (dy follows, 1.e. frem
ground floor to top floor, order is profesaor, engineear,
dector, MLA TAS officer,

&80, (o) Total quantity of grapes = Z0 kg

Arcording to the guestion,
. (LO0 — S LT
2 Tatal gquantity of dry grapes = 3 = L
;. 4 s 100 (10— 200
= ﬂ = }Er- E .Eki'
100 &0
D= A AP B A A = ') A
cl [J c < ol c 0 [J

Sol, (81 and 62} According to the question,
1+] ; -} .

(Lawyer]
(=) Masriec Couple = Lo ]
c FiProlesson |- —Femals
{Bcrountant)
{4 i
E:I H{Huusa wife)
[Ergmeaer

67. (d} E is an Enginear,
62. (b} Throe members of the group are males.
63, fa) The pattern of the sories is g follows

=38
7 & iR 57 @ 1165 itz =)
t H H H S
141 #2423 xI+3 x4+-4 =G5+5 HELE

Hence, 228 is the wrong term.

{d) From statement [ and IT,
Let the leak empties full tank in 2 b, then part emptied in

&4.

1h by leak = 1
X
* soprding to the gueostion,
A P S M -
D ¥ A41 x 8 10
J W—F 1
x 50 £

Hence, leak will empty the full tank is 90k,

65, {e) From statement 1 and 11,
Part filled by pipe £ alone in 1 min = ]_112;
Part empried by pipe £, alonein 1 min = ;
. 3 1 1_1-% 1
nrdimg to the guestion, — — == —— = - —
Ao : X i B 18 14

[~ve pign mesns F, empties the tank]
Hence, the fell tank will empty in 16 min,

{ef) Prime factorization of 210 =2x 3x 6= 7

Ho, four digit numbers with combinations of the digits

{1, 8, 5, 7} and {2, 8, §, 7} and three digit numbers with
combinations of digits {6, 5, 7 will have the product of their
digits squal to 210,

Combination of four digits {1, 8,5, T=dl=4x = 2x1=24
Combination of four digita {2, 3,5, T = Hl= 4 dx2x1=24
Combmation of three digita (6. 5, Ti= = dx 2x1=4

Hence, total combinations = 24 4 24 4 @= 54
67, (o) According to the question.
LzQ>=E>P>MuaL>P>K>0Q>M
Clearly, M is the lightest.



88, (b} If we conzider John's Aret statement as true and

gecond statement as false, then John won Gold Medal and
Jobmy won stlver medsl. But this maks Johny's both
statements falac. Mow, we consider John'e first statement
a5 false and sceond statement A trys.

Bo, according to this, John won silver medal Johoy won
Bronge Medal and Janardan won Gald Medal

Mow, from above, Johny's first statement is true and second
statement ie falae.

Ales Janardan'es fret stetemaent s fulse and second
statement 1= frue,

fel IfA = ) then

i | e
| =t

1
|
1
1 & 1=
1E+1MBE+111
- E+1=0C
S, different combinations of values of A, B and C
=¢1, 2 3% (1, 3,4% (1, 4, 8), (L &, 6 (1, 6 7 (LT 8) (1,5 5

Henee, T different values of the sum of A, B and © ave
poesible ‘

FO. {o) As,

B A &5 K E T=—=U F

+1

(&) It ia better to anlve this question from the last. As per
the given condition after selling half an egg more than half
the number of egge to Shivani, the grocer was left wath 7
eggs. Therefore before selling eggs to shivani the grover

had (T+ %]Ei.a-. 15 epps.

So, after selling half an egg wore than half the number of
agrga by Deepak, the grocer was left with 15 egga.

Therefore, before selling eggs to Deepak, the grocer had
11

{lﬁ + T_S'JE ie 31 egge.

Similavly, before selling epgs to Anurag {i.e. at the start)
the grocer had [El + —;]2 L B3 cEgs.

(b Ancient - O, P, Q, R
Modern - 8, T, V, W
Last vear question was asked on 7 ie. on Modern,

U
J
>

73

74,

75,

7a.

7.

Bo, this voar the question will be asked on Ancient. The
exsminer who seta gquestions like § but 8 is 2 modern post.
Henee, the questionon B 12 most likely to be asked thiz
vear because the one who likes B ales likes B

fej The maximum persons in the tesm eould be 6 Le, G, F,
JADNEwGFJADEB

() Here, it is mentioned that repetition of digite, 12 not
ellowed,

MNow, for any number of four digits to be divisible by &, ite
unit place muat be occupied by &

Ho, the number of ways to f1ll last place = 1

and the nurmber of waye to fill remaining two places = 0,
. Required number =1x P,

a2 135}:1}(3:2!_

- iRl
(5— 3 7

= ]

fe} Avcording to the given information, arrangwment 15
alug follows

{Lawyir] D e+ Pl i{Housewifs)
Ban
(Tesathe) T:mﬂ-:é (Doctar)
MV w:har
R
SuderbEnginom| 1
| Exagd vozd (B 1a0T M

Bo, the granddavghter of the fnmily is 8 student and sithar
B or U ik A student.

(&)

{i) All hirds lay cggs. (%)
{ii) Some hens are hirda (¥)
{iii) Some hens are chickens, ()
fe) The pattern of the zeries 13 as follows
1+2=75
1+ 2+ 2= 8
2+ 3+ 6=11
4+ 6+ 11=30
G4 11+ 20w 37
11+ 204 37=68
20+ 37+ 68 =135



78. i(c) For T8 paise, 1% 50+ 2= 10+ 4x 2= Teoins B2, jd} A B o

For 6% paise, !
1% 504+ 1 10+ 1x B4 Tx 2= Geoins L=+ TDhE
For 101 paise,
1% B0+ 1% 25+ 2310+ 3 x 2= Tcoins s o T
Hence, required total mumber of coing . | -
=T 6+ T=18 i i [
1 ] |
79. fa) The pattern of the series is as follows I J &
EL %0 & 78 Clearly, H will be facing 1.
| i 1l Tl N |
) = 5 3 A 83. (a) A B G
I [ i
B0, (o) Let the CP of the article =3 x 1 ] |
: {100+ 20) L+ +0
Then, the 3P of the articls = xx e =¥ 1.2y
--He incurs loss becavse, he allows 16 articles to 12 artickes, = o i
Josa %= 12 100w 2 25 = 25%
i 4 H= LE
_ | i
- His P =3P x 10 =29 w95 8p | I \
100 K Jd G
Henee, 0.76 8F = L2z Clearly, the neighbours of K are H and J
=5GP =T18x B4. b} The difference betwesn both 34041 and 32508
This SP is come after giving a discount of 20% en MP = 34041 - 92506 = 1535
=~ MP xn—m:ﬁfﬂ= ap Ba, n should be a factor of 1035,
20 Factors of 1535 =1, 6§, 307, 1536
= MP x 100 =165 Here, 307 is a three digit factor of 1535.
- MP = 2« Sa, n = 307
It means that the article has been marked 100% above the 84041 and 32506 divided by 307 leaves remainder 271
eoet price. 85, () According to the gueation,
Bol. for {G. Mos, 81-83} n % volume of sphere = Valume of eylinder
Ly B C 4 4. (5
: I I =5 uxa:trﬂ:f:r:'.l': = nh-ﬁxlé]ntﬁ}zx!ﬂ
: T B4 3% 8 e
— H= i A 2 £yl
=k 4% 37
no= 458
T —DVE 86. b) Time from 5 AM of & particuler day to 10 M on the
[ | | 4th day is 8 hr, Now, the clock loses 16 min in 24 he or in
P': .I.l é other words, we can say that 22 hr 44 min of this clock ie
equal to 24 hr of the correct elock.
LLR L "?‘ ? "E [.‘3:3 + f’] oL hr af this clock = 24 hr of the correct chock.
1 | 1 &0 13
Lt ] e 2+ 80 hr of this ehmk:l[ﬂ‘”_{ L™ ED]hrnI'LhE eorrect clock
HA—— == = 80 hr of the correct clock
or 89 he of this clock = 90 hr of tha correct clock,
LK : TR Therefore, it is clear that in 80 hr this elock loses 1 he and
] T i henee, the correct time is 11 PM when this clock showe
L J G 10 P

Clearly, either Lor H is sitting to the left of K.



ar.

(1.8

el Let the speed and length of train be vand d
reapectively. Then

v=2=2 .1 ['.-Sjmed =M]
& Time
da
p—-d="1 ) 14
10
From Egs, (1) and (6§,
s v=2_10
v—d @
= By e 185= 100 = 400
v=22km'h
Frum Bas, () amd (1), wo got
5
faa_pu -
i% b
20% 2 ud
3
i = 50m
Henee, length of train = S0m
fl}
‘
Woores
Conclusions |- %
-
{u) Wa can get the triangles in twn different waye taking

twn points from the line having 10 peints {in “C, waye i.e.
4f waye} and one point from the line consisting of 11
pointe (in 11 waysl,

Bo, the mumber of trianple = 46 = 11= 493

Mow, takong two pointe from the lne having 11 pointe (in
", Le 55 ways) and one point from the lne censiating of
10 paints (in 10 ways), the number of triangle bere is

B5 % L= 550

Henee, required number af triangle = 495 + 550
= 1045
(&) HCF of (1857 — 6= 18531) and (2087 - 5= 2032
1651203201
__ 1861
A8 165144
1524
1271813
481
E
o Heguired greatest number= 127

93,

Computer Awareness
af.

fed The correaponding single precision doating number
can be represented as shown below,
il ———»

|_Sin | Bxponent | Manbssa |
I i B hilz 23 bits
The exponent field neesds to represant both posithve and
negative exponcniz. To do this, & bias g added ta the astual
exponent in order to get the atored expanent,
For IEEE single-precigion floats, this value s 137, Thus, ta

express an exponent of zere, 127 15 stored in the exponent
field.

. (i) 4-bik s complement can represent numbers from — 8

te 7. When two unsigned numbers are added, ovorflow
aocwrs, if thare is a carry out of the leftmost hit,

T option {b) & bit aumber is added with 4-dut pumber, so
overflow soones,

e} For n independent buolean variablos, esch taking one
particular boclean value, there are 2 different possible
combinationg. A boolesn funchion bas te sss1gn one
beolean value to each one of these combinstions. This
brings the pumber of different possible boolean functions
of n variables to o total of 2

When g = L we have only one boolean vaneble that can
take either booloan value, o we have only ' = 2different
cases. This produces 2 = 4 boolean functions of ene boolean
variahle.

{d} Given binary number = (011010,
One's complamant = 100101
Two'a complerment = 100101

+ 1

L0110

Converting this iwo's complement to hexadecimal forem,
| Qo1 |:'| !'I:I 114 |

L £
2 a

We get (26),,
(i Output of first XORgate e K =x @ x=10
Crstput of pecond XOE gate

¥y F
P> e

Fex@l=x
Mote if x = 1, then sutput is 1
if x= [y then output is 0
F,=0
Chaepuat of third XOHR gate F e 0@ x=0



96. (a) N = (FB7H), is 1111 1000 0111 1011 in binary. Note

that most significant bit in the hinary representation is 1.
which implics that the number is negative,

To get the value of the number perform the 2's complement
of the number, We get & ns - 1925 and BN aa -16400 Since
BV is also negative, we need to find 2's complement of it

(= 154063
Binary of 16400 = 001 1110000101000
s complement = 110000111101 1000= {(C3DE),,

97. (c) Lot ‘¥ be the hase or radix of the number sysbem.
e e Bt 12+ 22
The equation s —— — "
i i I R
=1 + 32"+ 1.y
3 [
?x_-_._t15=143+”1_
ax
P O i i
Uy x
Ax' x4+ 2 =24 Gx+ 2
r+{-axy=0
Hx -5+ 0

= x=5

Az base or radix of & number syvatem cannot be sero, hers
x= b

98. (b} From optich (b},
Binary representation of (14E),, = (G00L0I001 110
Binary representation of {(7A),, = - 000001111010

OO0 1010700
Hexadecimal form of (00011010100, = (D4),,
S0, (14E}, = (TA),, = (D),

09, (d) For three boolean variables (n = 3), there are @' = 8
different cases, giving us a total of 2* = 266 boolean
funations of 3 variables.

7100, (o) Decimal number 47 has tobe subtracted [mom 5
So, 38~ 4T =-0
We start with positive veraion of the number 1-31=8
In bit representation, binary form of 9

= Q001 041
1's complement = 11110116
2z complement = 11110010

11110111
General English

7107, (&) Hurry up is the correct answer as phrasal verh Thurry
up’ menns ‘showing haste or urgency’ which implics the
required meaning @ be guick.

T02. (c) Left ia the correct answer as the first elanse in the
gantence 15 referring to immediate (recent) past, so second
form of the verb is apprepriate heve.

103, (o) Dotage iz the correct answer as dotage’ means "a state
or period of decay marked by decline of poise and
alertness’ which is similar to the state of & child.

U
J
>

104. b} Porsevere is the correct answer as “persevers’ means
‘Lo pontinue deaspite difficeltics’, opposition or
discouragement’ which is similar to the required meaning
in the sentence,

105, {¢) House was in pandemonium 18 the correct answer as
the phrase ‘at sixes and sevens” means ‘in state of total
confusion wnd disarray or dizorder” which ie similar o
pandimonium.

106, (i) Mythical is the correct answer as the phoenix is
believed to be associated with the sun and obtains new life
by arising from the ashes of its predecessor according to
Egvpiian Mythology,

107. (c) The apples have been eaten by John is the corvect
pnswer s passive form of o present perfect fensze gentence
ig 1 passive subject {ohject) + hasthave+tbeen+V' (LI by
motive object {subject) + others.

108, /&) Compensate for loza is correct a3 Indemnify’ means 'to
provide (someone) with o just payment for loss or injury
which 15 similar to compensation.

108, {a) Tendency 15 correct ps ‘propensity’ means an
eatablighed pattern of behaviour’ which implies tendency.

110, () Archaie iz correct as “antidiluvian’ means 'dating or

auriving from distant past' which is similar to ‘archaic’.

711, id) Turbulence is eorrect as ‘sanglroid’ means evenness of
‘emotions or temper’ while turbulence’ means “a stute of
violence, agitation and disorder’ which implies opposite to

the given woed,

112. {d) You can't pin the hlame at anvone without verifving
furtz 1 correct as "pin at’ is no meaningful phrasal verb
while 'pin on’' and “pin against’ are meaningful, To blame
somesns ‘pin on’ is eorrect.

113, o) Conclusive is correct ag "incontrovertible’ meane ‘not
capable of being challenged or proved wrong” which
implies conclusive.

114. {d) More by passion in the hearts of people than by laws is
eorrect ps ‘stirrings” means passion and legislation means
Taw'’. So, & nation is not merely built by laws rather by
passion in the hearta of ita people

115. (b) Adamant is correct as ‘implacable’ mesns ‘sticking to
an opinion, purpose or course of action inapite of reason,
arguments or persuasion’ which is similar to ‘adamant’,

116. rd) Investing and roised is correct as ‘investing in
agriculture’ gives a meaning which results in ‘raised the
apectre of land grabs, Bo, the two are apt and
inter-relnted.

T17. rb} Evening out i correct az ‘evening out’ means 'gaining
or regaining balance, stability and uniformity, which
makes the sentence o meaningful statement.,

118. fa) Handle s crisis suecessfully is correct a5 passage is
ahout dealing with the hardships with vonfidence,
determination and hope.

118. (¢) Control is correct as “subjugate’ means ‘to bring under
one's control by force of arms' which 15 similar fo ‘conteel’,

120. (d) Fight the Nazis is correct as the concluding lines of the
pasange clearly highlight that the French are determined
to fight and net Mag or fall.



