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. The number of solutions to the equation z° +Z =0 is

(@ 2 () 3 (c} 4~ (d 1
Let f(x) =—log, x + 3 and a [1, 4], then f(a) is equal to

(@) [1, 3} (b} [2, 4]
(cy (1, 2} “(d) [1, 9]
The function f(x) =~ + &~ +11is
(-1 2
(a) periodic (b) ‘odd
{c) even {d) neither odd nor even

If (x +2y, x -2y) =xy, then f(x, y) is equal to
1 2. 2

b_—_ w2

{b) 4(X v

() Zl;-"""’)

1 2 2
a-— —
()8(x ¥}

1 z 2

- +
(c}z(x +y°)

Which of the folloWing function is periodic?
(a) f{x)=xcosx :
(b) f(x)=sin(1/x)
(©) f(x)=cosx
(d) f(x)={x}, the fractional part of x -

. The functions f and g are given by f(x)=(x), the
fractional part of x and g(x)=1/2 sin[x]n, where [x]

denotes the integral part of x, then the range of (g o f)
is

(@ -1 1 (b) {-1 1}

(© {0} (@).10, 1
The function f: R — R given by f(x)=3.2.sinx is

(a) one-one (b) onto.

{c) bijective (d) None of these

bi{" |4 4
value of b is (Note that I is identity matrix of order 2)
(@ 1. (b} 3 (c) =1 Ad) 2

The domain of the function f(x)=+/2x —1+ 3 -2x is
(a) (172, 3/2] (b} (172, 3/2)

10 00 )
Let A=|:2 }B—[ ] If A4°-~24 +1=B, then

(o) 11/2, ) {d) (-, 3/2)

The period of the function fx) =cosec’3x +cot 4x is
(a) n (b} n/8
(c) n/4 (d) n/3

11.

12.

13.

14,

15.

16.

17.

18.

x| ~-X

Let f : R — R be a function defined by f(x) =-e-l7;—,
e+

then N
/(a) fis both one-one and onto
(b) f is one-one but not onto
(c) f is onto but not one-one
(d) f is neither one-one nor onto

X .
S

The domain of y =—————=1
W =3x +2

(a) R~{1,2} _ ®) (~,2)
() (o0, 1) U(2, w0) (d) (1, )
If f(x 1) =2x® —3x +1, then f(x +1) is given by
(a) 2x° +5x +1 (b).2x° +5x +3
() 2%x° +3x+5 d).2x° + x +4

If y =log(x}and F =(3, 27) the set onto which the set F

is mapped contains
(a) (0, 3)
{@ (0. 1)

(by (1, 3)
(d) (0. 2)

If f:[l, ) —»[2, ) is given by f(x}=x+l, then
X
FH{x) equals to '

X (-b) x+‘}x'2—4'
1+ x? 2

2 _
Let the sets A=(2,4,6,8,..} and B(3,6,9,12,...} and .
n (A) =200, n(B) =250, then

(a8 n(AMB)=067
{c) n(A M B) =450

(a)

- (© @ x—yx* -4

(b) n(ANB)Y=66
(d) n(A M B)=380

. 15
Let ¢, =n(n!), then 21 t, is equal to
n=
{a) 15!-1
{c) 151+ 1
The number of values of the triple t{a, b, ¢} for which

acos 2x + b sin® x + ¢ =0 is satisfied by all real x is

(@ 0 (b) 2 -
(c) 3 (&) infinite

{b) 161-1
{d) None of these
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19.

20

21.

24

25.

26.

21.

28.

" digits and only odd digits appear twicely is

29.

The set of real values of x satisfying |x -1|<3 and
|x —1|21is

(a) £2. 4 :

(c) (-0, 2] U4, )

A man has 7 friends. The number of ways in which he
can invite one or more of his friends to a party is

(a) 132 {by 116

(c}. 127 (d) 130
For - the function f(x)=+/x,0<x <b, the number ¢
satisfying the mean value theorem is ¢ =1, then b is

(a) O (b) 4

(©) 2 (d) 3 .
In a geometric progression, if the sum of the first
four terms is equal to 15 and the sum of the second,
third, fourth and fifth terms is 30, then the sixth term

) [-2,0 w4
{d) None of these

equals to
(a) 16 (b) 32
(c) 48 (d) 64

The area of the triangle whose vertices are i, a, } where
{=./-1and o, are the non-real cube roots of unity, is

343 343

“(a) i ) _1/._.
2 4

{c) G (d) {g"

If z° is purely imaginary when z is a complex number of
constant modulus, then the number of possible values of
z is
{a) 4
(c) 2

(b} infinite
{(d} 1

If ® is an imaginary cube root of unity, then

(1+ o-of) equals to
(@ 128 @
c) ~128 @

(b) 128 & .
(d) -128 &

The number of ways in which the letters of word
ARTICLE can be rearranged so that the odd places are
always occupied by consonants is

(a) 576 ' (b) *C, x4!

(© 241 (d) None of these
Nine hundred distinct n-digit positive numbers are to be
formed using only the digits 2, 5, 7. The smallest value
of n for which this is possible is

(a) 6 (b) 8

() 7 (d) 9

Total number of 6-digit numbers in which all the odd

5
a) = (6!
(a) 2( )
{c) 6!

If o, p are non-real numbers satisfying x? —1=0, then
A+l o B

1
b) — (B!
()2(}

(ﬁ) None of these

the value of | @ A+ B 1 |is equal to
B 1 A+
(a0 ® X +1
© ¥ (d) None of these

3t.

32

3.

35.

37

38,

39.

Cy Ty 14
The value of the determinant |°C, °C, 1|is
i e 1
@ 0 (b) 80
{(c) —(61) (d) None of these
x 2 5
The sum of two non-integral roots of |3 x 3|=01is
5 4 x
{a} 5 (b) —18
{c) -5 (d) None of these

. n )
The sum of X 7 °C. is equal to

T=

(&) n2®"* () 2771 +1
(c) 2°" ! (d) None of these
1. 1 ' 1 .
+ + + e is equal to
1Un-19! 3!'(n-3)! 5!(n-5)
-1
(a) | for even values of n only
n! . i
zn—l
(b) ~ 1 for odd vatues of n only
zn-l'
(c) forallnelN
n!
(d) None of the above

‘sb;o

The coefficient of a®*° in the expansion of (a + b)*® is

@) %G, ®) Cyp
() 2 (d) None of these
1\ )
In the expansion of (xa ——ZJ the constant term is
| ®°
@) By by —2C,
() O (dy 1
sina —coso O
If A=|cosa’ sine 0| then A™? is equal to
0 0 1
(@ AT (b) adj (A)
(c) A (d) None of these
1 -1 1
IfA=|1 "2 0| then the value of | adj (4} | is equal to
-1 3 0
(a) b (b) 1
(©) 0 {d) None of these
cosx -—-sinx 0
If fix)=|sinx cosx 0/ then f(x + y) is equal to
0 0 1

(@) f(x) fly)
(c) fix)-fly)

(b) f(x)+ fly)
(d) None of these
n
The middle term in the expansion of (1 - lj- (1-x)"is
X

(b) _ZI’IC"
(d) None of these

(@) *'C, .
© —*"Cyoy .



4.

41.

19,

by the combined equation (x* + 7xy + ¥*) (v ~

cosC tan 4 0

. |sin B 0 —tan 4| has the value
0 sinB cosC
(a) sin Asin Bcos C (b) O
) 1 (d) None of these
The number of solutions of {cosx |=sin x, 0 <x <4m is
(@ 8 {b) 2
© 4 (d) None of_these
The maximum value of the function y=x(x- 1%,
0<x<2is
@) — by =
27 27
P :
{€) — ‘ (@) 2.
- 27 29

The formula 2 sin™ ' x =sin™ ! (2x+/1 ~x*) holds for

-1 1
(@ xe{(-10) (b) x €} ==, 5=
2 -2

@ xel0 1

"The value of tan { sin” 1(£)+cos' 1(1)} is
5 V3

{a) 17/6 {b} 7/16
(c) 6/17 {d) None of these
If cos™ ! x >sin™ ! x, then .
{a) x <0 h) ~1<x<0
1
) 0L x <—== d —1<x<—
V2 V2

The equation of the line segment AB is y =x, if A and B 4

lie on the same side of the line mirror 2x — y =1, then

image of AB has the equation

(a) 7x —y =6 b) x+y= -2
(c) Bx+y=9 (d) No_ne of these
The point (—1,1) and (1, —1) are symmetrical about the
. line
(a) y+x=0 (b) y=x

c) x+y=1 (d) None of these

The product of perpendicular drawn from the point
(1, 2) to the pair of lines x° + 4xy + y* =0 is

(a) 9/4 (b) 9/16
{c) 3/4 {d) None of these
The centroid of the triangle whose three sides are given

1) =01is
' 2
-, 0
(a) (3 ]
(c) (—7 E]
3 3

®) (7 zj
3°3

(d) None of these

. Two distinct chords drawn from the point (p,'.q) on the

circle x* + y* =px + gy, where pq # 0 are bisected by the
x-axis, then

51,

7 ,

57.

59.

. Let A=[2,3,4,...,
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@ |pl=lql M) p* =8q"
(c) p2 < 8q2 d) p*> 8qr2
If  A=(5-11), B=(7,-4,7), C=(1-610),

D=(-1-3,4), then ABCD is a
(a) square
(b) rectangle -
(c) rhombus
(d) None of these
The points A=(1,2,-1), B=(2,5,
D=(3,1,-2) are
(a) vertices of a square
(b) vertices of a rectangle
{c) collinear
(d) vertices of a rhombus

If (1, -1,0), (~2,1,8) and (-1, 2, 7) are three consecutive
vertices of a parallelogram, then the fourth vertex.is
(@) (0, -2, 1) ) (1,0, -1
(© (L~20) (d} (2.0, -1)

—2), € ={4,4,-3) and

. The 1ength of -the latusrectum of the parabola

x =ay’ +by +c is
(a) a/4 - {b) 1/4a
(c) 1/a (d) a/3

The equation of the tangent to the x? —2y? =18 which
is perpendicular to the line x ~y =0

(a) x+y=3

(b) x +y=3/2

() x+y+2=0

@ x+y+3J2=0

[a-b,b-c, c—a]is equal to
(a) laac| . (b 0
() 2labe] (d) None of these

I 1+8mX gy is equal to
1+cosx

2

(a)lextani+K (b) e sec :+K
: 2 2 2

() & tanx + K ) e* tang-+ K

. The sum of two non-zero numbers is 8. The minimum

value of the sum of their rec1proca1 is
1
~ b
(a) 2 { )
() % (d) None of these
1 n
The smallest positive mteger n, for which (1 ”] =1is
=il
(a) 8 (b) 12
{c) 16 (d) None of these

20,21] number is chosen at random

from the set A and it is found to be a prime number. The
probability that it is more than 10 is

(a) 5/10 (b} 1/5

{c} 1/10 {d) None of these
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61.

67.

69.

70.

n.

72

73.

- Computers rely on ......

Computer Awareness

The computer can read but not change the mformatmn

stored in
{(a) ROM
(c) KRAM

Technician A says that a digital signal is either on or
off. Technician B says that an analog signal changes
proportionally to the quantity. measured. Who is correct?

(a) Technician A only

{b) Technician B only

(c) Both technician A and B

(d) Neither technician A nor B

(b) RAM
(d) None of these

The binary system used by a digital computer consists of
(@) 10 numbers (b) 5 nurnbeps
(c) 2 numbers (d) 1 number

The frequency of an AC signal is determined by the
(a) peak value of the sine wave
(b) number of cycles per unit of time
(c). amplitude of the signal being generated
(d) All of the above

One cycle per ......
(a) second
(c) revolution

equals one hertz.
(b) minute
(d) Any of these

for their input signals.
(b) sensors
(d) All of these

Which one of the following networking terms is not
associated with the same 0SI layer as the others?’

(a) solenoids
(¢) actuators

(a) Router (b) Packet

{c) TCP {d) Ip
The largest, fastest, most expensive type of computer is
the ...... computer.

{a) personal {b) server

(c) -super {d) main trame

Acme Corp. sells 1000 different products to over 20000
customers. To record the sales and shipments they would
use a .
(a) wmd processor
(c) spreadsheet

{b) project manager

(d) database

A single application that combines the major features of
several types of the applications is called ......

(a) integrated software {b) a suit
(c) a combo package {d) high-end

Input, processing, output and storage are the steps in
the i

(a) information cycle

{b) information processing cycle

(c) data cycle

(d) data processing cycle

GIGO stands for ..... )
(a) Garbage Input, Garbage Output
(b} Gigabytes In, Gigabytes Out
(c) Garbage In, Garbage Out
(d) None of the above

The raw facts are called
(a) data
(¢} commands

{b) programs
{d) user responses

74,

75.

76.

7.

78.

79.

81

84.

VDT refers ......
(a) Vital Data Transfer
{b) Virtual Data Transfer
{c} Video Desk Terminal
(d) Video Display Terminal

The term multimedia refers to ..
{a) combination of sound and lmages with text and
graphics
(b) the combination of sound and images only
(c) music only
(d) movies with sound only

If a processor has a word size of 32 bits, compared to a
processor with a word size of 16 bits, it can process ......
at a time.
{(a) twice as much
{c) 'a fourth as much

Tf the bus width of a processor is 16 bits, that means .
that the processor can ...... 16 hits of data at a time.

{b} half as much
{d) the same amount

(a) add (b) transfer -
{c) count (d) think with
The speed of a printer can be measured in ......
(a) ppm (b) ips
(c} pps (d) None of these

Formatting a-disk .
‘{a) erases all data on the disk
(b) makes a backup copy of the data on the disk
(c) moves the data around on the disk to save space
(d) Ali of the above

To care for data on disks you should do all of the
following except
(a) avoid exposing disks to high heat
(b) avoid exposing disks to dust and smoke
(c) avoid bending the disks
{d) keep the disks near magnets 1o keep the magnetic
charge strong

A modem is used to .
(a) change incoming analog signals to digital signals and
outgoing digital signals to analog signals
(b) connect two computers using telephone lines
{c) connect a computer to a shared printer
(d) both (a) and (b)

ALANisa ...... Network.
{a) Long Array
(b) Local Area
(c) Land Access
{d) Line Area

A computer’s BIOS will ......
{a) check for the presence of peripherals like mouse,
sound card, scanner )
{b) run a check of memory
(c) be loaded first when the computer is powered on
(d) None of the above

.....

A backup program .
(a) makes a copy of files you select
(b) returns you to the previous program
(c) undoes the last change you made
{(d) None of the above



87.

9.

92.

93.

97.

98.

10d.

101.

When a computer is “swapping”, it is ...... ,
(a) moving data from the hard drive to the floppy drive
{b) moving data from memory to the swap file on the hard

drive
{c) moving data between registers in memory
(d) None of the above

...... than a background

A foreground task has more
task. ‘
(a) buffers
(c) registers

(b) microsecands
(d) time slices

Checking a computer program for errors is called ......
{a) bugging {b) debugging
{c) correcting {d) 'syntaxing

9.
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The computer itself uses ...... language.

(a) natural (b) assembly
{c) machine (d) high-level

The term BASIC is an acronym for ......
(a) Balanced Assembly System Integrated Code
(b) Basic All System Internal Code
(¢) Beginner's Assembly Syntax Instruction Code
(d) Beginner's All-purpose Symbolic Instruction Code

The must decide what a new program is to

......

accomplish.

(a) end user
(c) programmer

(b) systems analyst
{d} supervisor

Analytical Ability & Logical Reasoning

If a =3 and b =~ 2, what is the value of a® + 3ab -b%?

(@) & (h) -13 © 4 {d) —20
What is the next-highest prime number after 677
(a) 68 (b} 69 {c) 71 (d) 73

How many 3-inch segments can a 4.5 yard line be
divided inte?
" {a) 15

(c) b4

(b) 45
(d) 64

. Dave can deliver four newspapers every minute. At this

rate, how many newspapers can he deliver in 2 h?

{a) 80 (b) 420
{c) 400 (d) 480
If a=4, b=3 and ¢=1, then a(b-c)/bla-+b +c¢) is
equal to ’
(a) 4/13 (b) 1/3
(c) 1/4 (d) 1/6

. Archie’s gas tank is 1/3 full. If Archie édds 3 gallons of

gas to the tank, it will be 1/2 full. What is the capacity
in gallons of Archie’s tank?

{a) 28 (b) 12
(c) 16 (d) 18
What is 20% of 12/5, expressed as a percentage?
{a) 48% : (b) 65%
(c) 72% {dy 76%
90, 84, 79, 75, ......
(a) 62 by 72
(@ 71 (d) 70
...... ,6,16,31, 5
(a) 2 : “(b) 3
() 1 @) 5
If QLMU means SNOW, then JGQR means ......
(a) LION (b) KING
(c) BEST (d) LIST

A software engineer has the capability of thinking 100
lines of code in 5 min and can type 100 lines of code in
10 min. He takes a break for 5 min after every 10 min,
How many lines of codes will he complete typing after
an hour? ‘

(a) 250

(c) 248

(b) 253
(d) 255

102,

103.

104.

105.

106.

107.

108.
~P: A must be chosen

A two digit number is 4 times the sum of its digits.
When 9 is added to the number, the digits will get
reversed. Then what is that number?

(a) 10 ' (b) 11

(cy 14 (dy 12

A girl was born on September 6, 1970, which happened
to be a Sunday. Her birthday has again fall on Sunday in
(a) 1975 (b) 1976 (c) 1977 - (d) 1981

There are 19 hockey players in a club. On a particular
day, 14 were wearing the hockey shirts prescribed, while
11 were wearing the prescribed hockey pants. None of

.them was without either hockey pants or hockey shirts.

How many were in complete hockey uniform?
(a) 8 (b) 6 {©) 9 ) 7

Directions (Q. Nos. 105-108) These four guestions are to
be answered on the basi_s of ‘the following information.

A five members research group is to be chosen from the
mathematicians A, B, C and D, and the physicists E, F, G
and H. Atleast 3 mathematicians must be in the group.
Howevey, -

A refuses to work with D.

B refuses to work with E.

F refuses to work with G.

D refuses to work with F.

If B is chosen, who else would have to be in the group?
(a) F (b) G (©) A @ ¢

If B and C are chosen, which of the following is
definitely true? :

P: Ais chosen, @ : D is chosen, R : Either F or G is chosen’
{a) Ponly (b} Qonly
{c) R oniv {d) Q and R only

If G is rejected, which othei’ member could not work
with the group?

(a) A (b) B () D d) F
If H is chosen, which of the following must be true?

@ : B must be chosen
R : G must be chosen
(a) Ponly
(c} Ronly

(b)- Q only
(d) P, Qand R
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109.

110.

1.

112

113.

114,

115.

. (¢) Given, 2 + z=0

If the cost of -}th of kg is ¥ 0.60, then what is the cost

of 200 g?
{a) 42 paisa
{c) 40 paisa

(b) 48 paisa
(d) 50 paisa

Bhanu spends 30% of his income on petrol on scooter, %

of the remaining on house rent and the balance on food.
If he spends ¥ 300 on petrol, then what is the
expenditure on house rent?

(a) T h25 {b) ¥ 1000

(c) T 875 {dy 175

If the numerator of a fraction is increased by 25% and
denominator decreased by 20%, the new value is 5/4.
What is the original value? ‘
(a) 3/5 (b)y 4/5
(c) 7/8 (dy 3/7

The length of a rectangle is increased by 60%. By what
% would the width have to be decreased to maintain the
same area? .
(b) 60%

(a) 30%
{c) 75% (d) 37.5%
Thevalueof§+—5-+-7— ...+—17—+£—s
4 36 144 5184 8100
(a) 0.90 {b) 0.98
(c) 0.95 {d} None of these

A sporting goods store ordered an equal number of white
and yellow balls. The tennis ball company delivered 45
extra white balls, making the ratic of white balls to
yellow balls 1/5 : 1/6. How many white tennis balls did
the store originally order for?

(a) 450 (b) 270

{c) 226 (d) None of these

A student’s grade in a course is determined by 6 quizzes

and one examination. If the examination counts thrice

Let z=Xx+ iy

= X =y +2ixy + x— iy =0

=% (x* + x—yz)+ i2xy —y}=0+ 0
On comparing i

= x2+x-—y2=()and2xy——y=0

= x2+x~y2=0ar1dy{23<—])=0

= xz+x—y2=0andy=00|‘x=

[N

When y =0, then

X+ x=0
=5 x(x+1)=0
= x=0orx=-1
Whenx:%, then

1 1

—_—t - - ={

4 2 yﬁ

, 3
=5 = -
v 4

116.

117,

118,

119.

120,

Bnswers .. Soiutions

as much as each of the quizzes, what fraction of final
grade is determined by the examination?

(a) 1/6 {b) 1/5

(c) 1/3 (d) 1/4

A sum of money is divided among 4, B and € such that
for each rupee A and B gets 65 paise and C gets 35 paise.

If C's share is ¥ 560, the sum is .....
(a) ¥ 2400 {h T 2800
{c} 1600 {d) ¥ 3800

Joe’s father will be twice his age 6 years from now. His
mother was twice his age 2 years before. If Joe will be 24
two years from now, what is the difference between his
father’s and mother’s age?

(a) 4 (b) B

(c) 8 (d) 10

A traveller walks a certain distance. Had he gone half a
kilometre an hour faster, he would have walked it in 4/5
of the time, and had he gone half a kilometre an hour

slower, he would have walked 2% h longer. What is the.

distance? ‘
(@ 10km (b) 15 km
(c} 20 km (d) Data insufficient.

2 oranges, 3 bananas and 4 apples cost ¥ 15 and
3 oranges, 2 bananas and 1 apple cost ¥ 10. I bought
3 oranges, 3 bananas and 3 apples. How much did I pay?
(a) 10 (by 8
(c} 15 (d) Cannot be determined

A report consists of 20 sheets each of 55 lines and each
such line consists of 65 characters. This report is retyped
into sheets each of 65 lines such that each line consists
of 70 characters. The per cent reduction in the number
of sheets is closest to

(a) 20 (b) 5
{c) 30 (d) 356
5 e e 2
5 .
0+ 10, =1+ i0, 1+ \@:
2 2

143 .
and 2" iz-i are the required solutions.

So, the number of solutions is 4.

. (@) fix)=-tog,x+ 3
=log1 —log, x + 3
1
=log, -- + 3log, 2
X
1 ;
=log, - + log, 8
X
8
=log, —
X
: 8
= fla) = log, 5
Since, a€ll,4]
= 1<a<4



4. (a)

5. (d)

= ls151
4" a
8
= 22—%8
a
8
= log, 2 <log, - <log, 8
=2 1<flad <3
= : fa) €1, 3
f(x) — f(—x)
=|— ER. Y % Pl ... %, |
e* -1 2 e* -1 2
— e T d + X1
e* -1 e - 2
x xe*
= + x+
e* -1 1-e*
x xe¥
= + x -
e -1 e* —1
- xe* x(1—e*
=xxx + x= (x e}-f—x=-—x+x=0
g” -1 e’ -1
= f(x) = f(—x)
= f{x) is an even function.
Put x +2y=vand x -2y =v
= 2x=u+v,dy=u-v
- L e Urv o _u-v
z VT a
Now, from given
Hx + 2y, x — 2y) = xy
. + -
= flu,v) = E—X](u VJ
) 2 4
' i
8
2
=5 fix ) =%
f(x) = {x} is a periodic function with period 1.

6. () (gof)x = g(f(x)

1. (@)

8. b

8. (a)

= %((X))
= Esin[(x)}_ n

1
=—sin0 =0
2

0 <{x)<tand [x] =0 when x [0, 1)

Given, f: R —> R
= f(x) = sinx is a many-one function and also iato.

eofrofr oyl 1 0
"2 bjl2 b| [2+2b B}

Now, A —-2A+1=8B
107 fz 0] [ro]_foo
2+2b b |4 2bj |0 1] |4 4
0 o 1 foo
= 2 |=
2b-2 (b-1°] [4.4

On comparing

= - 2b—2=4 and (b= =4

= b=3

fix) = ,/Zx -1+ ,)3 —2x is defined when 2x —120 and
3=-2x 20

= leandxéE
2 2
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= Scyus
2 2

1 3}

= xX€|l=-,—
22

10. (a) Period of cosec’3x = —733

and period of cotdx =%
= Peried of cosed®3x + cotdx
= LCM of L2 and i
3 4
_LCM(n,m _®m _
HCF @3, 4) 1
fxt ~x :

-

M. (@ fx="—""—=0 when x <0
e’ +

-X
= f(x) =0 holds for negative value of x.
= f(x) is not ane-one.
Also, for x 20, f(x) =0
= f(x) is into {not onto)

12. (¢} y = —————— will be defined, if
Y& —3x+2

# —3x+2>0

= (x-x-2 >0
D - (s

—o0. 1 2 +x

= x<lorx>2

Hence, (-, 1} W(2, ©) is the domain.
13. (b) Ax—N=2x —3x+1
' = fix+2-D=2Ax+2° -Hx+2+ 1
= Fx+1)=2Ax" +4x+4) -Ax+ 2+ 1
=2x° +5x+3
14 ) F=327=G3 '
= log(x} goes from log3 to log3®
Le., log3 to 3log3
i.e., from 1 1o 3 for base 3

15, (b) f(x) =y =x + —
X

= xz+1=xy
= Z -y +1=0
+ -4
= x=&- ¢y 20)

=

- .
F][x):x+ 1‘:(2-—4
2

16. (b) A=1{2,4,6,8....... } contains [2—2—9] =66

Number divisible by 6 = n(An B) =66
17, ® t,=nn)=(n+1-Yn)=(@+D!-n!

15 15
= D.t,= 2. (n+D-nt=16!-1

n=1 n=1
18. (@) acos2x + bsif x + ¢=0
= al —2sin® %) + bsi x + ¢=0
= @+ +(b-2asif x =0
= a+c=0and(b—2a=0
= ’ a=2=—c
2

= Infinite number of triplets (a, b, ¢) will satisfy the given
relation.
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19. () |x-1<3=-3<x-1<3 = 1+a+B=0(-1+0+ 0’ =0anda-f=1)
1-3<x<3+1=>-2<x%<4 (1) By usingC; = C, + G, + G
[x-121=>x-15-1 orx-121 A+1 o« B Y B

= x<0orx=>2 ... (i)

Both Egs. (i) and (i) are satisfied, if @ -k+Bp 1 (=R A+p 1

x €[-2,01UI[2,4] B 1 A+of A1 A+ o
20. (c) Number of ways of inviting one or more from 7 friends is 1 « B
o+t .0 =27 —1=127 =M A+p 1
2. (b flx) =vx, x €[0,h] - 1 1 A+a
1 .
= f{X) = —— By using R, > R, - R), By > R, — R,
2Jx 1 o B
From mean value theorem, we have J
' 1o < D) — f@ = A+B-a 1-B
W= . : 1-a A+a-p
f(b) — F(0) Expand with respect to C,
= = —— o= 2
= fe=d =R — @ - af — (1 - a)(1 - )
1 b =A¥ - + a® —20f) - (1 + af —a - P)]
il 2 B =M ~o-0*+2-2+ o+ a1=¥
=% Vb=2=b=4 Pc, °c, 14| |1 10 14
22. (b) If ais the first term and r the common ratio of GP. then 30. @ |°G 504 1l=i5 5 1
2 3 _ :
a+ag+ar3+ar =15 () lscz 565 1 10 1 1
ar + ar® + ar® + ar* =30 L (i1) ;

Expand with respect to R,

* Dividing Eq. (ii) by Eq. (i), r=2 =4 +50—630 =576

Putting in Eq. (i), we get a=1

= tg = ar® =32 - x 2 5
23. (d) Vertices are i, a,p. - (@ z : 3=0
~1+ i3 .
) 1 43 1 =3 a=0= ——2—— Expand with respect to R,
ie,©,1,]|~=,— |and|-=,—— || = x(x* —12) — X2x — 20) + 56 —5x) =0
2" 2 2" 2 s =1=4f3
- : Pea’ =— = %> -43x+90=0
= (x -5)(x% +5x —18) =0
10 1 1 = Non-integral roots are given by X +5x-18=0
:Area=l_z I:i 1 =.1.|:_ [}_+1)+[£+‘_@ﬂ for which sum of roots = -5
) 2
2 ? %/5 2 2 2 4 4 32 (o I“anr =[,._1_)_.2nvlcr_1 =2n‘2nvlcrn1
IR C O | T -
2 2 g: o _ n 2n-1
1 '\/5 ‘\/5 = r=1r. Cr —gn'r‘il Cr-l -
=E(?]:T ‘ =20 P, + 20 £ P00, a1
28 (c) Let z=a+ ib —2n-3 @Y = g2
= =d - I + i2ab) . Y, )
i imagi ifd — pR = 33 (0 — + — + +...
2 is purely imaginary, ifd — b Q -1 3n-3t 5l(n-59!
= a== b, so for constant modulus two values of z are 1 )
possible. , B ["C,+ "Cy + "G5 +...]
25. (d) (1+ @ - oY) =(-20%" = -128e° ’1’ : gn-1
(v 14+ o+ m2=Oand0)3=l) . =—x-@2" = —.VneN
nt 2 nl
26. (d) Number of rearrangements with consonant at odd places 3. (b} General term
=4131=144 : T =18 8= pr
27. (c) The number of n digit numbers formed from 2, 5 and 7 e ik ’
will be 3”. Put 18-r=8
3" >900 ) = r=10
- e 7 ‘ So, Ty = 1861088'1710
So, least value of nis 7 : ». Coefficient of-a®h'® in (a + .b)Ia will be Bey =%,
28. (a) One odd number will appear twice and rest odd numbers 15 —_— 1Y
will appear only once. 35. (b) General term T, . ; = "C (x’) =7
: 6! 5 :
-. Number of numbers = 561 5 = 2(6!)' =150 (= K45 -50
29. (o) B -1=0 ) For constant term, put45-5r=0,r=9
5 2 ) W 9 9 _ 15 w0 S
= . x=10 0 : =7 C (-1 =-"Cg (v "C, ="C,_,)

i 15
= o=® and § = w® = Constant term is (-~ Cg).



36. (a) Given matrix is

[sinae —cos'a 0]
=|cos a sina -0
0 o0 1
Now, v .
’ sinoe ~cosa O sina cos a O
AAT =|cos a sino. O|l—cosa sina O
0 0 1j 1] 0 1
[t 00
=10 1 0|=1
‘p 01
Also, AAT =1
= Al=4AT
1 -1 1
3. ) A=j1 2 0 ¢ ladj (4| = A" " here, n=3)
‘ 1. 30
= |A|=1

= |aditA|=|AF =1
cosx —sinx O
38 (a) flx)=jsinx cosx O
| o o1
—(;os y -—siny O
= flyy=| siny cosy O
| o 0 1
. (cos (x+y) —sin(x+y) O
f(x) H{y} =| sin(x + y)

cos{x+y) O
il 0 01
= fx +y)
n JURRT-E . B
39. (a) [1 ~1J (1 -n"=(-pr L=
X

e FRG % e B 200 A= e 20 15 )
Coefficient of constant term (middle lerm) is
(- 1"*"C, =*"C,

cos C tanA 0]

sin B 0 —tanA

| O sinB cosC

Expanding along R )
= cos C sin B tan A -sinB tan A'cos C
=0
41. () |cos x| =sin x,0< x <4n

40. by

¥ = |cosx|

X

= x=Z g-Zon+ Zan-L
4 4 4
ie., 4 solutions are there.
42, (d) y=x(x -1 =x° =2x° + x
dy
dx
= Bx-D(x=1)=0

” : ay .
=3x° —4x + 1; for max or min value ofy-,d—):o
) %
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= x=1,1
3
dy
—L =6x-4;
dx?
1 &
At x=—,—¥<0,
3 dx

1. : .
So, x =§ is local maxima -

it ¥ 4
and max value=§ —=1| =—

3 27
- - n
43. (b) Since, *gsm Y2xal1 — ) <2
= T cosinlx<E
2 2
=N ESsin_]xSE
4 R
= ——}-‘SXS—]'—
NE; 2
1 1}
= XE| ——=,—F=
2 2

44, (d) cos'l[%_] is not possible.

As, cos™'x is defined for — 1< x < 1.
So, the given expression does not exist.
45, (d) cos™'x >sin"'x

b3 = 2 .
= -2—-sm x >sin” ' x
= : E>Zsin_1><'
2 .
5 _cat] T
= sin” X <—
4
— X< o)
Also, sin~! x is defined when
. -1<x<1 - (i)
From Egs. (i) and (ii), we get
—1<Sx<—
R - ,
-1 _1 , : m -y
46. (4) LlanB=—— =~ -+ tanl} = —A—-1L.
: 1+2 3 . : 1+ m m,
where
my.=slopeof 2x —y =1
m, =slopeoty=x
Y, - (L1
+ 458\
VLA i
3 . 20+,
4 9+4_ i
2tan®
= tan20= vtan20 = ———
\ 1-tan“6

. T
-Slope of required line, m =tan (20 + Z]
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47. (b)

48. @ ,

49. ()

50. ()

Hence, required image is
y—1=7(x —1), hence (-1,1) becomes (1,— 1)
= Tx —y =6
About y =x,(o,p) becomes (B, o) hence (~1,1) becomes
1,-1.
2 2
Vi +4xy + x5 =0,
-4x £ J16% - 4%

-

= y= =—2xi3/§x'

= y+@+PBx=0andy+2-VIx=0
=> Perpendiculars from (1, 2) are

|4 + V3] - |a-+3]
Let PO S . L and[)a _ FTNIL
8 + 443 V8 -4a3
_ 13 13
PR=TE" 7
(F+ Ty + ¥y -1 =0
Putting ] " Y—1_=0
ie.y=1in X +7xy+y =0
ives ¥+ Tx+1=0
g
—7+ 445
N e

So, vertices of triangle are _
~7+ /45 —7— /4!
[ 2” i,l] and (_[—-—3/-—5rl 1]

0,0), B
A0, 0) >

. Centroid = [(XI - X32 = '(H - Y; - YB)] |

= Centroid l‘;(-—g)
3 3

Given equation of circle is
X+ y2 -px ~-qy =0

(p. g} M

B (a, 0)

Equation of chord of the circle whose mid-point (o, () is
T =35 ‘

> X-axis

Le., x-a+y-0 —g(x + o) —%(y +0)-
C=af + (P —-pa—q-0.
p P_ - g 2
= XX~ =0~ —y=a° —pa
2 2 2y @

It is passing through (p'é qQ
p..po g 2

= = == —=a” - pa
£ 2 2? 22 P
@ a 5 .'.
= ad—pa—pu+%+%=0
= _ 2a? —3po+ p° + g% =0
Now, a has two distinct values
= D>0

= 9p° -8(p° + g9 >0 = p° >8q°

51,

52.

(c)

(b)

(d)

‘D(-1,-3,4) DRs=2,-3,6C(1,-6,10)

DR's=-6,-2,3 DR's =-6,-2,3

A(5,-1,1) DRs=2,-3,6B(7,~4,7)

Four sides are egual but angles are not right angles but
apposite sides are parallel, hence, it is a parallelogram.
Direction ratios of AC =4,5,-9 and

Direction ratios of BD=8,-1,3

and4 x8 + 5x(-1 + (-9)x3 =32-5-27=0

‘= ABCD is a rhombus.

D3, 1!—2) : DR'5=1,3,—1C(4,4,_3)

DRs=2,-1-1 DR's=2,-1, -1

A{(1,2,-1) DRs=1,3,-1 B(2,5,-2)

AB=J1+9+1=+11=CD

BC=Ja+1+1=+6=DA

All angles are right angles and oppusite sides are equal,
so it is a rectangle.

If {e, B, ) is the fourth vertex, then
Mid-point of both diagonals are 'same. ie.,
a-2B+1 y+8| [1-12-17+0|
{2‘2'2}_{2’2'7}
= a=2p=0y=-1

- Fourth vertex is (2,0, -1).

54, (c) Given, x =ay’ + by + ¢

55.

(a)

1 2 b c
= x=y" + —y+ -
a a
/ b)?‘ 1 B —4ac
= Ly+— == x+ =
s 2a)- a 4a

1
Latusrectum of parabola is —
a

Equation of any line perpendicular o x—y =0 is
x+yv=a ’ .

Now, x + y =ais a tangent to X _—Zy2 =18

= Roots of ¥* — 2(a - x)° =18 will be equal.

= Discriminant of x* —4ax + 24° + 18 =0 is zero.

ie., B* —4AC =0

16a° = 424" + 18)

=

= agt =24 +18
= 2£ =18

= a=3

Required tangent is x +y =3

56. (b) [a—b, b ~c,c—al =lab,cl-[ab,d =0

Alternate method

. ~{axb)=—(bxa)
[a—b, b—c, c— a]

{cxc)=0

=(a-b)-{b- o x(c- &)}
={a—b)-{bxc=bxa—cxc+ cxa}



{a—b) - {bxc+ axb-0+cxa}
(8~ b} -{axb+ bxc+ cxa}
a-{faxb)+a-(bxc)+ a-(cxa)
—b-(axb)-b-bxc)-b-{cxa) :
[aab] + [abc] + [aca] - [bab] ~ [bbc) - [bea]
=0 + [abc] + 0 — 0 — O - [abcj
=)

Wononu R

[*+ [abc] = [beall

57. (@) | %rie"dx

0S X
X, X
1 + 2cos--sin--
=| —=——=¢6%dx

b's
2cos? -
2

: .
=j (tani + —sed? i}e"afx =e* tan> + K
4 2 2 2/ 2

As, je"(f(x) + FLO)dx = e* f(x) + K

58. (c) Sum will be minimuin when both numbers are equal.

59.

B8

SRRRDR 2

(d)

(d)

(a)

(c)
(€

(d)

(d)
(h)
(b

ie., -t~ =~
4 4 2
Alternate method
Let x and y be non-zera numbers.

Then, Xx+y=8 ()
and l+l=R(lB[]
X ¥y .
1 1
= = — 4
x (8~x)
SR
dx ¥ @-%° x* @8-x°
dR

For minimum of R, — =
dx

>B-x=x*=8@8-20=0

= x=4

FR_ 2 2 &R 2 2 1

— =gt il =—+4+ —=—20

ax*  x' ®-x\ad J _, 64 64 16

So, the minimum value of H at (x =4) = l + 2 ='l.

4 4 2

1+ )" [2i) .
—| =tz ] =®"=1 st =1
)-8 r'e
= n=4
‘n  A=[3.4,....... 20,211 prime numbers  are

B={23571113,17.18]
P(chosen number is more than 10 given prime}

4
=> Probability = — = 1
8 2

ROM —» Read Only Memory is a non-volatite mermory.
Both technicians A and B are correct.
2 numbers. (0 or 1)

1t may be second, minute or revolution.
Sensors.

Packets. All other terms router, [P address, TCP are
involved in OSt layer as the other model like (TCP/IP).

(c) Super computer.

(d)-

(b)

- (@)

. {C)

They would use a_ database to record the sales and
shipments.

A Suit It consists of multiple apptications bundled
together.

Input. processing, out'put and storage are the four major

steps of data processing cycle. |
(16O — Garbage [n Garbage Out.

73.
- 14

75.

76.
71.
78.
79.
80.

81.
82.

84.
85.
86.
7.

2

- 94,

97.
98.

882

(a)
(d)
(a

—

(b)
(b
()]
(d)
(d)

~

(d
(b)
()

=

(a)
(c)
©)
{(a)

{c)

()

(b)
(b)
(<)
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Any raw material is called data.

VDT — Video Display Terminal.

Multimedia is a combination of sound and images with
text and grapbhics.

As 32 is twice of 16, so processing speed is half.
Transfer.

pps = point per second.

All of the above,

To care for the data on disks you should not keep the
disks near magnets to keep the magnetic charge strong.

Both (a) and (b)
LAN — Local Area Network’

A computer’s BIOS will
computer is powered on.

be loaded first when the

A backup program makes a copy of tiles you select.
Swapping It is moving data between rogistors in memory.
Reygisters.

Bugging 1t means checking a computer program for
errors.

Machine language, because computer understand only
Machine language ie., (0 or 1)

BASIC Beginners’'s All-purpose Symbalic
Code.

The syétem analyst must decide what a new program is
to be accomplished.

&£ +3ah-b°=9-18-4=-13

Prime number after 67 is 71.

Instruction

(c) 45 yard = % x3%x12 =27 %86 inch

(d)

{b)

{d

-~

—

(a

(b)

(c)

()

) . 27 x6
Hence, number of 3 inch segments = 5 =54
In 2h =120 min, 120 x4 =480 newspapers will be
detivered. :
Ab-—¢q 4 x2

1
Ha+ b+ 3x@B 3
If G is the capacity of tank, then

_._—=3:-C;~=336=18
2 3 6

12
20% of 12/5 is EO— x-=—x100% = 48%
: i0c b5 -

The pattern of the series is

90 84 79 75
R W | I, f N
" 5. -4 -3

The pattern of the series is
6 16 31 51

L4 AL 4
5 +10 +15 +

+ 20
As,
Q L M U
+ d’ +2 +2 + Z‘L
S N (o] w
Similarly,
G Q

+
LR
L 2
N
+
N
h——
"
[ 53
—l—
L
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101. (8) In 1 h 40 min work time is there.
In 15 min 100 lines are tackled, so in 40 min, for the first
30 min, 100 + 100 =200 lines will be typed, then 4 min
thinking will be followed by 5 min typing in which 50
v lines wilt be typed; so, 250 lines are typed an hour.
102. (d) Let ab be the number, then . '
102+ b=4a+4band 10a+ b+8=10b+ a
= a=1land b=2 o ’
=> Number is 12.

103. (d) .

On September. -+ “F7 7 -7 Dayd
1970 ' ~ Sunday
1971 Monday +1
1972 (leap year) ' Wednesday +2,
1973 ) Thursday
1974 . Friday
1975 Saturday
19786 (leap year) Monday
1977 Tuesday
1978 Wednesday
1979 Thursday
1980 ' Saturday
1981 Sunday.

104. (b) (AN B) = nlA + n(B) -~ n(Au B)
=14 +11-19=6
105.. (b) Keeping in view all the conditions given in the question,
B can be chosen in the following two ways.

. ‘Mathematicians: ~.Physicists 1 . .
(D ABC FH or GH
(II) BCD GH

From (1) Two physicists are FH and GH
From (II) only one way of choosing physicists exists.
Hence, if B is chosen, then G will alsa be chosen.

106. (c) If A is chosen, then mathematician chosen are ABC and
physicists chosen are F and H or G and H. It D is chosen,
mathematicians chosen are 8,C and D physicists chosen
are GH. From the above two cases, it is clear that
whether A is chosen or D is chosen either F or G is
chosen. )

107. (c) If G is rejected then, the member selected would be
ABC — FH.

Hence, if G is rejected D cannot be in the group. -
108. (b) If H is chosen, then the group of mathematician will

definitely include B.

60

109. (b). Cost of 200 g = e %200 = 48 paisa

110. (d

~

House rent per cent is 70% x 250'/0: 17.5%
As 30% = T 300, s0 17.5% =% 175

x y
111, (b) It ~ is original value, then
)4

5
X4 5 x 5 4 4 a
=T—= —=—X—X—=—
yx% 4 y 4 5 5 5
£ 4

112, @

~

if x,y are length and width, then
Area, A=xy '

8 5
If new length = EX' then new width = gy to maintain the

area.
= Percentage dgcrgzment in width
= EY'
=—L2-%x100% = 37.5%
3 o] 7 17 19

113, (d)l-[—+—+——+ ..... .+—-—-—+—]
L4 36 144 "' 5184 8100

1 .[5_ 7 17 19 :I
= e m—— L ——

4 |36 144 5184 8100

1 [ 7 17 19 ]
== — . +

9 |144 5184 8100

1 1

— —2=0.01
10 :

17 19
:::>§+ 5 + U + ssns +—+-——=1-001=0.99

4 36 144 5184 8100
114. (c) Let x be the original amount of white balls ordered, then
x+45 §
x 5
=5 x =225

’ 1x3 3 1

115. (c) Fraction of examination = —————- = -~ = —

1x3+6x1 9 3

16. (¢} C's share is T 560, so total money is

. 65+ 35 560 x100 -

560 x - = =

35 35

117. (¢) If F and M are ages of Joe's father and mother, then
(F+6)=222+6) = F=50
(M-2)=222-2) = M=42

1600

= . F-M=8
118. (b) If d is the distance and v the original speed, then
’ 4 d d
AL ;
5 v
2
=% dv+2=bv=v=2
d b5 d
Also, —+ == T
vo2 -
d 5 .2d .
= —t —-=— {on putting value v)
. 2 2 3
= "d=15km

119. (c) 2 oranges + 3 bananas + 4 apples cost T 15
" 3oranges + 2 bananas + 1 apple cost I 10
*» 5 of each costs ¥ 25

2
Hence, 3 of each will cost ?5 x3=% 15

120. (a) Number of sheets now required is
20 x55x65 220 110

— S —tvere

85 x70 14 7
110
20 ~
Hence, percentage reduction in sheet —2—0—1- x 100
= = x100=@%=21.4%
7x20

which is close to 20%.



