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TfassAaER-ta #@ (Ifda)-9g |, 1465
SCIENTIST/ENGINEER — SC (MATHS) - POST NO.1465

1. A 7 B ZanrT ¥@dd &9 & WA &l Hel T TIAehdl HA: % ag gl I Sl TEdaT §9
Y GHET T §oT ToAdhleled T HIAA Y, dF 30 TATAT & gl 8led I TR ..o gl
Probability of solving a problem independently by A and B are % and § respectively.
If both try to solve the problem independently, the probability that problem is solved is

@
b =
© 3
@ =
2. A={123}aRI & A & FR oReTRT FX T 9T et waet 6 FEr 2

Let A={1,2,3}. Then, the total number of distinct relations that can be defined over A
IS :

(@) 9°
(b) 3
() 2°
(d) 2°

3. el 37er9T 3Rl { JoFd 9 37k FEAT aTel T3 & Fel A ... gl
The total number of 9 digit numbers which have all different digits is:

(@ 10!
(b) 9!
(c) 9x9!
d) 10°
4. ofE wfERor8x3-14x2 +7x—1=0% A GP # § @ 30F AT oo gl
If the roots of the equation 8 x*- 14 x 2 + 7 x —1 =0 are in GP, then the roots are

@ 2,4,8
® L 3. 3

(c) 3,6,12
d 1,2,4
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5. X2 +2y?—2x+ 3y +2=03¥9a & IehEal oo gl

co
™M
3

Eccentricity of the ellipse x2 +2y?—2x+3y +2=0 is

1

(@) V2
b -
© =
@ o5
. Qu arv 3megg (Afeed) T Fa@ F3T IFTRCRTOR(3MANT) AT ... gl
[ 1 4 16]
4 16 1
16 1 4 ]
The largest eigen value of matrix
[1 4 16]
4 16 1
116 1 41
(@ 16
(b) 48
(o) 21
d) 64

. N & R A, TEF e (3xy?+n’x?y)dx+ (nx3+3x2y)dy=0,x+ 0 3fadher Gerawor

The non-zero value of n for which the differential  equation
(3xy2+n?x2y)dx+ (nx3+3x2y)dy=0,x+ 0, becomes exact is

(@) -3
(b) -2
(c) 2
(d) 3

[oe)

=
t
Q
=]

~~
QD
~—

(b)

N TS

~
O
~—

d) =
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9. a=3i+4j — 2k & TATR AT ARG ...cooo0cc....... gl
The unit vector parallel to a = 3i + 4j — 2k is
(@) V29 (3i + 4j — 2k)
1 . ,
(b) oo (3i+4j—2k)
() 29 (3i+4j—2k)
(d) 2—19 (3i + 4j — 2k)

104001+ 3+ 2242224 o AR & @A ¥
The sum of the series :
1+§+§-£+§-£-§+--- is equal to
(a) 3v2
(b) 9V3
(c) 5v7
(d) 3v6

11.#RFT A = [fc i]ﬁ|aﬁAﬂa@aﬂfﬁ$(mﬁ)m4as%,aﬁ ...........

Consider the following matrix, A = ch }3/] If the eigen values of A are 4 and 8, then

@ x =4y =10
(b) x =5,y =8

) x=-3,y=9
d x=-4y=10

2n+1 + 31’L+1

12. lim ——— s«/equals

n—-oo 2n4 3N

(@) 3
(b) 2
€1
(d) 0
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1 4 8
13. \2 10 22] e &l ... gl
0 4 12

1 4 8
The rank of the matrix |2 10 22]is

0 4 12
(@ 3
() 1
(c) 2
d) 0
Vs . s
COS— Sin—
14.afe A= s i]%,mwwW‘n’wmwm,uﬁAnmz
—SIn— COoS—
4

& dcHHAS 3TTg &

T LT
COS — Sin—

If A= + 4], then the least positive integer ‘n’, such that A" is the identity

. T
—Sin— COS-—
4 4

matrix of order 2; is:

(a) 4
(b) 16
(c) 12
(d) 8

15. x* +x—1 = 0 FHAFOT & aEAfaH AT B FET ..o, gl
The number of real roots of the equation x> + x — 1 =0

(@ 0
(b) 2
(1
(d) 3

16. Sin(67) + Cos(677) is

(@ V4+242
(b) V4—2v2
© V4+2V2
@) V4-2v2
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17. qige(16, 8) & @ x2 =32y T y? = 4x H fA=dE POT .o gl
The angle of intersection between the curve x? = 32y and y? = 4x at point (16, 8) is

(@ 60
(b) 90

(c) tan™? (S)

(d) tan~*(3)

18. 9 geHed T o & fav 1001 & geisfel AT ............... gl
The value of cube root of 1001 up to five decimal places is

(a) 10.03333
(b) 10.00333
(c) 10.00033
(d) 10.00003

19. 5 p=20—3]+kawm G=8l+¢ +4kTAR F & a & T AT e, g
The value of e when g = 20— 37 + k and § = 87 + ] + 4k are parallel is:

(@ -2
(b) -6
(c) -8
(d) -12

20. x = acos(0) y = bsin(0) sarr T g & &iFthel & UaT @]
Find the area of ellipse given by x = acos(8) y = bsin(0)
(@) 2mab
(b) mab
(c) 4mab
(d) ;mab
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21. ® = 2x%y —xz3 & O V20 #7T AW ... gl
Value of V2@, for ® = 2x%y — xz3

(@) 4y — 6xz
(b) 4xy — 62
(c) 4z — 6xy
(d) 4x — 6xz

22. 5sin(2t) — 3 cos(2t) FT ACATH FACK ............. gl
Laplace Transform of 5sin(2t) — 3 cos(2t) is

@ T
b) o=
©
@ T

23.T%h T H 3 oTel, 6 The JAT 7 sirel T & g g1 aF ST Pl Th-Udh aah S8 foiehrall SATar
g1 I ggel TAhrel 3G &I a9 ST H oIgl I@T T &, ar var ufd & uger Hehere arer i

& Fihe YT gIR fAdheral arel dig & altel glel T JiRishar T &2
A bag contains 3 red, 6 white and 7 blue balls. Two balls are drawn one by one. What is
the probability that first ball is white and second ball is blue when the first drawn ball is

not replaced in the bag?
@ =
(b) —
© =

(d) =
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2. x+Ay+1=0, Ix+y+1=0a9 x+y+21=0 & g0 A e A
3T A & GHERT AW ......... gl

The system of equations x+Ay+1=0, Ax+y+1=0andx+y+A1=0is
consistent. Therefore the possible values of 1 is

(@) -4zmorl
(b) -3amorl
(c) -2 =m/or 1

(d) -1amorl

25. gl #fifahT & 3, 10T & 4 TAUT TR &1 5 Gl &1 Iedh [a9F & Teh qocleh 1 qieaferd
Wg@ﬁmﬁmmwwmm%?

There are 3 books of physics, 4 of mathematics and 5 of chemistry. How many different
collections can be made such that each collection consists of one book of each subject?

(@) 60
(b) 64
(c) 53
(d) 52
. 1
26. 7{1_1%10 Zﬁ:lm I Hle ............... gl

c o W Ll F
The value of lim Yie=1 7 I8

(@ 2v2-1
(b) 2(v2-1)
() 2—-+2

@ >(vVz-1)

1
21, [ oo oo xy? 2% dxdydz F1 AT .......... &l

x=0

The value of f_ Jyeo S g xy? 2° dxdydz is

(@ =
(b) =
(© =
@ -
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28. P &1 10 % arfOh & Jod 4x4 Afgerd a=l| Afgarq -3P &1 arfoe ... gl
Let P be a 4x4 matrix with determinant 10. The determinant of the matrix -3P is

(a) -810
(b) -30
(c) 30
(d) 810
a -1 4
29. A =0 b 7]a¢ramﬁmqﬁﬁcﬁa:rﬁﬁwmﬁl g A & T3l 3ifAaerOe(3msae)
0 0 3
AT & O F1 AT FwA: 10308, @ a® 4+ b2 & IR gl
a -1 4
LetA =0 b 7] be a matrix with real entries. If the sum of the product of all the
0 0 3
eigen values of A are 10 and 30 respectively, then a? + b? equals
(@ 29
(b) 40
(c) 58
(d) 65
30. sraer wateor 2 = 22 o e Ao gl
dx x =2y 2
An integrating factor of the differential equation D 2x2_+32/ IS
dx x =2y
1
@ 3
1
(b)
©) vy
(d) y?
3l.%es R AV & et 6 X 6 ardfas Afeear &1 afeer gafte ae| ar ash gafaa dAftew @
gd IYFAE V &l fAEdR (SRAA) ..o gl

Let IV be the vector space of all 6 x 6 real matrices over the field R. Then the dimension
of the subspace V' consisting of all symmetric matrices is

(@ 15

(b) 18

(c) 21

(d) 35
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1

x2 —q?2

32. a # YR aEdas e A, a lim J[7sin(t?) dt oo, & FAE g

1

x2 —q?

Let a be a non-zero real number. Then lim f; sin(t?) dt equals
xX—a

(8) -sin(a?)
(b) icos(az)
©) —%sin(az)

(d) —i cos(a?)

33.R ® z, & 30 HI dgue derd =T [ F R &7 e A St §g9& x° + x + 1 g@RT SAfera

g1 an, R/, fsmar qor (@idie fen) o oeet 7 @@ e, 81
Let R be the ring of polynomials over z, and let I be the ideal of R generated by the
polynomial x3 + x + 1. Then the number of elements in the quotient ring R/I IS

(@ 2
(b) 4
(c) 8
(d) 16
34. sra@ma JHEOT (y? — 3xy)dx + (x* —xy)dy =0 1 TF FAGHAA AONF ............. gl

One of the integrating factors of the differential equation (y? —3xy)dx + (x? —
xy)dy =0is

@ 1/(x2y2)
(b) 1/(x?y)
© ey
@ Yty

35.3f¢ A 9 B, W& 3 x 3 aredfas Afeaw & & &fe (AB) = 18§, a &1 (BA) ... CH]

AESI
IF Aand B are 3 x 3 real matrices such that rank (AB) = 1, then rank (BA) can not be

(@ 0
(b) 1
€ 2
(d 3
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The value of i57 + — is:

i125

@ -1
(b) 0
(c) -i
(d) 2i
sin5x %'|

37. lim—Xah‘r HA e

Xx—0

. in5
Value of lim =2
x—-0 4X

(a)
(b)
(©)
(d) 1
38. p 9Q F YaT 5H R oFNT, S@d & px? +5x+2=033x2+ 10x+q=0 a=r &

alel HT AT

Find p and g such that px? + 5x + 2 = 0 and 3x2 + 10x + q = 0 have both roots in

common

O »lUl

@ p=:q=:
() p=4q=7:
© p=2q=4
d p=2q=3

39.af% 3=74+]+Kk, b=47+3]+4kd ¢ =1+ of + Pk taTad: ReaT(@fraeT Ra=e)
wfeer & @ & | = V3 E A sue Fie-ar v ¥
If 3=7+7+k, b=4i+3]+4k and &=7+of+ Pk are linearly dependant
vectors, also |¢| = /3, then which is true

@ a=1,=-1
(b)) a=1,p==+1
€ a=-1,=+1
d a=+1,p=1
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40. afg i = cos(60) + isin(60)g, ar z & AT FT §?

Ifi = cos(60) + isin(60) what is the value of z?
1 .V3
@ ;-1
1, .V3
(b) E + l?
V3.1
© 5-5

@ T+ 3

41. /—dzjz’ = 3fﬂ+4 & 3T T f33ft &1 gar oeng
dx dx
Find the order and degree of /ﬂﬁ =" /d—y +4
dx dx

@ 3,2

(b) 2,3

() 3,3

(d) 2,3
42. f(x,y) = <x;:yjz) % Wolel I THUTAAT T 33 ... gl
(x% v y?

The degree of homogeneity of the function f(x,y) = !

(@)
(b)
(©)
(d)

Nlw NIFRr Wk, WIN
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43. FFAfaf@d # & Sld-ar T THard g2
Which of the following equation is linear

(@ =+xy*=1

Zd_y — X
(b) x*—=+y=e
(© Z+3y=xy?

a
() x=>+y* =xy

44.dcA=[x:x€R, x2 =16 T 2X = 6]ecececeveceeeerenn. F e B
Theset A = [x:x e R, x? = 16 and 2x = 6] equal

@ @
(b) [2,58]
© [3]
(@) [1.2]

8
45.(x+%) & YEIUT H rad g &l 9T ofemy |
8
Find the fifth term in the expansion of (x + i)

(@ 8x

(b) 8C:
(c) 8Cux
(d) 8C,

46. Taerd y* = 9x & disc (4,10) & ToRa Tl (¢5ic) & vw HHEROT F Tar 9’|
Identify one of the equation of the tangent to the parabola y? = 9x which go through the
point (4,10).

@ y=3+9
(b) y==
(© y=2+3

@ y="5+9
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47. 3 dad Irfoosd oW A JEHCT Gdcd Gad & f(x) =e™ ; 0<x< oo & gamr
I™ATE, A FTET ... gl

If the probability density function of a continuous random variable is given by
f(x) = e™™; 0 < x < oo, Then the mean is

@ 0.1
(b) 0.5

(c) 2
@ 1

48.af& P(ANB) = 70% aar P(B) = 85% &, @ P(A/B) ......c.......... gl
If P(ANB) = 70% and P(B) = 85% , then P(A/B) is

14

@ —

(b) =

20
(©)

(d)

Olr ®©I

—

49.=f% || =8,|b| =3 @ [3.b | =12V3 & & |aXb |& &=
If |3 =8,[b| =3 and[d.b | = 12v3 . Then the value of [ Xb | is

@ 6
(b) 12v3
(c) 12
(d) 4v3

SO.ﬁﬁwBWHﬁerﬁaTﬁﬁ—B%wmﬂﬁaraﬁ%gﬁa b& & @ T
............... gl

If 3 and b are unit vectors then the angle between 3 and b for v3 @ — b to be a unit vector

(@ 90deg
(b) 30 deg
(c) 45deg
(d) 60 deg
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