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A particleis acted upon by constant forces 4i +j-3k and 3i +j-k which displaceit from apoint

i +2]+3k tothepoint 5 +4j+k . Thework donein standard units by the forcesiis given by
a) 40
b) 30
c) 25
d) 15

> a

Fa=FH+F,
=7 +2] -4k
s=4i+2] -2k
Wd=Fs

=28+4+8
= 40

If 3, b, ¢ arenon-coplanar vectorsand j isareal number, then the vectors 7 +2b + 3¢, \b+4c ad
(2»-1)c are non-coplanar for

a) all valuesof A
b) all except one value of A

c) all except two valuesof A
d) novaueof )

> C.

They are coplaner is

12 3
0 x 4]|=0
0 0 2h-

= M2%-1)-2(0) +3(0) = 0

1
i = A==
if =0 and 3

—

et U,V, W besuchthat U/ =1,v|=2,

W\ =3. If theprojection v along ¢ isequal tothat of w along

U and v, w are perpendicular to each other then |U -V +w | egquals
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Given |u| |u|
and v =0
Now let y =|G—V+W|
y2 =u? +v2 +W? - 2uv - 2v.w+ 2uW
=1+ 4+ 9-2uv -0+ 2uv
=14

y= .14

_ = = 1= =
Let 3,b and & benon-zero vectorssuch that (2xb)x¢ :§|b|| C|a. If g istheacute angle between

the vectors p and ¢, then sing equals

O (a.6)b=[b||E] a

coso + 1
3

Consider thefollowing statements:

1) Mode can be computed from histogram

2) Median is not independent of change of scale

3) Varianceisindependent of change of origin and scale.
Which of these is/are correct

a) only (1)

b) only (2)

c¢) only (1) and (2)

d) (1), (2), and (3)

> C.

Www. aieeepage.com

P2 of 8



66.

67.

PAEE - An exclusive institution for AIEEE training
AIEEE - 2004 Analysis

Mathematics

In aseries of 2 n observations, half of them equal aand remaining half equal -a. If the standard

deviation of the observationsis 2, then |4 equals

1
a) n
b) V2
c)2

5

2
d)T

x2+aZ+a’+...a2xtimes
SD=

2X

02=

0 va? =2
0 |a|=\/§

4
The probability that A speakstruthis 5 whilethis probability for B is %. The probability that they

contradict each other when asked to speak on afactis

3
a)2—0

1
b) 5

C)2—0

P(A) :g, PA =

3

1

5

P(B) ==, pg=1
4 4

then P(A)P(B) + P(A) P(B)
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A random variable X hasthe probability distribution :
ox: 1234567 8]
| p(X): |0.15/0.23]0.12/0.100.20 0.08 | 0.07 0.05 |

For the events E = { X isaprime number } and F = { X < 4}, the probability P(EC F) is:

a) 0.87
b) 0.77
c) 0.35
d) 0.50

> b.

P(EOF)=P(E) +P(F) -P(En F)
P(E) = 0.12 + 0.23 + 0.20 + 0.20 + 0.07 = 0.62
P(F) = 0.15 + 0.23 + 0.12 = 0.50

P(En F)=0.23 + 0.12=0.35
P(EF)=0.62+0.50-0.35=0.77

The mean and the variance of abinomial distribution are 4 and 2 respectively. Then the probability of

2 successesis:
37
256

219
256

128
°) 256

a)

b)

028
)256

> d.

mean O np=4
variance O npg =2

=

_ 1 A
4q—2<1—2 P=3

thenn=18
Then the probability of 2 successes

oo, FLE L - 28
20 20

256
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With two forces acting at a point, the maximum effect is obtained when their resultant is4N. If they

act at right angles, then their resultant is 3N. Then the forces are
a) (2+ JE)N and (2—\/§)N
b) (2 + J§)|\| and (2— J§)N

oL -3
o308 L

> C.

R=F2 +F2 +2FF,cos

given F+F, =4 (D
& F?+F7 =9 (2
solving (1) & (2)
we get F1:2+§
F2 :2—@

2

Inaright angle AABC, JA=90° andsidesa, b, c arerespectively, 5cm, 4cmand 3cm. If aforce

F hasmoments0, 9and 16in N cm. unitsrespectively about vertices A, B and C, then magnitude of

E is
a3
b) 4
05
d)9

> C.

Clearly g actsat pt A
and its components perpendicular to

—(=4)& =(3
AC&ABare4( ) EBD()

O/F Ev32+4% =5 {~-Ac& ABare['}
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Threeforces P,Q and g acting along 1A, IB and IC, where | isthe incentre of a AABC, arein
equilibrium. Then P:Q:R is

A B C
@) COS—:COS—:COS—
2 2 2

. A . B .C
b) Sh—:sin—:sin—
) 2 2

2

A B C

C) SEC—— :SEC—:SEC—
2 2 2

A B C
d) cosec— :cosec—:cosec—
2 2 2

. R B Q B R
snisoc- BT gnisoe-AtC| gnnsoo-ATB
p Q R p Q R
O 5 = =) O A = B = c
sin +C sin A+C sin a5 COS— COS— COS—
2 2 2 2 2 2

A particle moves towards east from apoint A to apoint B at the rate of 4 km/h and then towards
north from B to C at therate of 5 km/h. If AB =12 km and BC =5 km, then its average speed for its
journey from A to C and resultant average velocity direct from A to C are respectively

&)= kmihand > ki

4 4

b) = kmih and™’ ki
4 4

o = kmih and ™ kv
9 9

@ = kmh and L ki
9 9

> a
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Total distance

Average speed =
e Tota time

12+5
12 5
= 4+
4 5

zﬂkm/h
4

Tota Displacement
Total time C

V122482 *N
- 5 .¢" 5 k m

12 )
275 5km/h

Averge velocity =

13 ‘
:ka/h.from Ato C A 12 km B
4 km/h

o1 . . .
74, A velocity 2 m/sisresolved into two components along OA and OB making angles 30° and 45°
respectively with the given velocity. Then the component along OB is

a) %m/s
b) %(\/5-1) mis
c) -~ mis

d) %(\/E—\/?) m/s

> d
1.1
u:1/4.-5|n30 = 4 2 zi‘M‘m/s
sn7° 1 43,11 8
2 2 22
v
B W
45°
30°
@) >

A
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If t, and t, arethetimesof flight of two particleshaving the sameinitial velocity uand range R on the
horizontal, then t? +t3 isequal to:

a) u?lg

b) 4u?/g?

©) u?/2g

d1

> b

The only distinct case will be when angles of projection are
0& 90-6

2usind
g

th+t22 :EZUS'neEZJrEZU coseg
g g

Now t=
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