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DETAILED EXPLANATIONS

1. (d)
Let x = 6g+3
Then, x% = (6g +3)? =364 +36q +9

6(6g> +6q+1)+3
Thus, when x? is divided by 6, then remainder = 3.

2.  (b)
L.CM. of 5,6,7,8 = 840
Required number is the form 840k + 3
Least value of k for which (840k + 3) is divisible by 9 is k = 2.
840 x 2 +3 =1683

Required number

3. (a)
Total distance 10+ 8+ 12
Average speed = - =
Total time 1,11
4+4+4
= ﬂ=40km/hour
3/4
4 (a
1 . 1 . 1 . 1 _ 4X5Xx6+5x6+2x6+2x%x3
I1x2x3 2x3x4 3x4x5 4x5x6 Ix2x3x4x5x%x6
120+30+12+6 168
B 720 720
7
"~ 30
5. (d)
Let the number of papers be x.
Then, 63x +20+2 = 6bx
2x = 22
x =11
6. (c)
Let the numbers be x, y and z.
Then, x+y =45
y+z = 55
3x+z = 90
y =45-x,z2=55-y
z = 55 - (45 - x)
z =10+x
3x+10+x = 90
or x =20
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y =45-20=25
and z =10+20=30
Third number = 30

7. (a)
When a person sells two similar items (same selling price) one at a gain of say, x% and the other at
a loss of x%, then seller always incurs a loss given by;
2

% loss = fﬁ
52
Loss% = m= 0.25% loss

8. (c)
Let the initial investments of A and B be 3x and 5x.

A:B:C = (3x x12): (5x x 12) : (5x x 6)
= 36:60:30
=6:10:5
9. (d)
Originally, let there be x men
Less men, more days (Indirect proportion)

(x -10):x :: 100 : 110
(x-=10) x 110 = x x 100

10x = 1100
x = 110
10. (a)
Let 1 woman’s 1 day’s work = x
x
Then, 1 man’s 1 day’s work = 5
x
and 1 child’s 1 day’s work = 1
S 3—x+4x+6—x _ 1
o 2 4 "7
6x+16x+6x 1
4 -7
8 1
4 7
1.4 1
X = —X—=—
7 28 49

1 woman alone can complete the work in 49 days.

49

So, to complete the work in 7 days, number of women required = L2 7
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11. (b)
The area of the triangle formed by joining the middle points of the sides of a triangle is equal to

one-fourth area of the given triangle.
Let area of 15" A = A

Then area of 18th A = A
64
64

So, required ratio = T =64

12. (a)
All carrot are vegetable and all vegetable are food.

Food
Vegetable

Carrot

13. ()
Total population, P = 5000
Let the number of males be M
Number of females = 5000 - M

10
New number of males = MX(“‘@) =11M

15
New number of females = (5000 - M)(l + ﬁ) = (5000 - M)1-15
Total population = 1.1 M + (5000 - M)(1.15) = 5600
5750 + (1.1 - 1.15)M = 5600
(1.15 - 1.1)M = 5750 - 5600

0.05M = 150
150 30
= == =3000
M= 505~ 001

14. (c)

2
R
Difference between CI and SI for two years (CI—SI)zy =P (ﬁ) (which is interest on first year

interest)

12

2
—) =Rs.5.76
100

(CI-s1),, = 400(
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15. (a)
N=1Q) x 2471—¢+ 3(@92_+
odd power  odd power 4n power
of 9 of 4 of 3
Unit digit 9 x 4 +1 =7 unit digit
16. (d)
= x-6=11, x=17
|x—6|=11 or x—6=-11, x=-5
2y-12=8, y=10
2y-12[ =8 5 _q1o_g y-»

Possible values of % are

17’ 5’17’ _5 hence minimum value is —5 =
17. (c)
Series follows (-3 + 2); so, 46 is the odd number.
18. ()
For a number to be divisible by 4 its last two digit have to be divisible by 4.
Th H Tu
3x4x8 r1 23
_Tu 16
=96 2 4
3 2
3 6
52
5 6
\6 4

[T] and [u] can be filled in given 8 ways.
[H] can be filled in now only 4 ways as two digits are already occupied in [T] and [u].
[Th] can be filled in remaining 3 ways.

Total possible numbers = 3 x4 x8 =96

19. (b)
5! onwards every factorial will be a multiple of 120. Hence will be divisible by 24. So, remainder
will be due to
1x11+3x3! =19

20. (d)
S =log,2 + log,2% + log,2° ... log,213 =1+ 3 + 5+ 7...+13 = 49
(Sum of odd numbers = 1?)
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Alternative method:

Sap = g[lSt term + last term ]
7
21. (d)
4m/s B G
— 5 — T
D E s
T
VA |
Y
A C F H
10— 15 5
A 4 - Total distance  Area under (s — ) graph
VErage speeC T T Total time Total time
Total area = Ar(AABC) + Ar (Trapezium CDEF) + Ar (AFGH)
1><10><4+l(15+5)><2+l><5><4
2 2 2
= 50m
Total distance 50
= ————=—=1.66 .
Average speed Total time 30 m/sec
22. (c)

Different types of rectangles are:

1x1,1%x2,1%x3,1%x4,1%x5,1%x6— 6types

2x2,2%x3,2x4,2%x5,2%6—=5types

3x3,3x4,3%x5,3%x6—4types
4x4,4x5,4x%x6-—3types

Total different types of rectangles are 3 +4 +5 + 6 = 18

Note: Remember (1 x 2) and (2 x 1) is regarded same type of rectangle.

23. (a)
Let the work lasted for t days

Raman’s 2 days work + Ashok’s (t - 3) days work + Satish’s t days work = Total work done

2 t-3 ¢t
8 16 32
1 t-3 ¢
4 16 32
8+2(t-3)+t
32
3t+2

1

32
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3t = 30
t = 10 days
24. (c)
. . : 15
Quantity of pure alcohol in 400 ml solution = 775X 400 = 60 ml
Quantity of water in solution = 340 ml
According to the question
Let amount of alcohol to be added be x
60+x -
400+x
x = 100 ml
25. (a)
Probability of getting atleast 6 heads = Probability of getting 2 tails + Prob. of getting 1 tail +
Prob. of getting no tail
= 8C2 xi+ 8C1 xi+ SCO ><L =£.
256 256 256 256
26. (<)
ay 2| £y
e8] - (2]
dx dx
. Order and degree of this equation, are both 3.
= Option (c) is correct.
27. (b)
1x
Let I = J.J.(x-i-y)dydx
00
1 2" 1 2
= j[xy +y—:| dx = J[xz +—)dx
0 0 0
1
1352 38
- 15l
0 0
= % = 0.5sq.units
28. (b)
.o u = (x2+y2+z2)1/2
Ju 2x _X
o 2(9(2 +y2 +,22)1/2 u
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29.

30.

31.

Similarly,

Pu, du, u
ox?  ay? 9z

= Option (b) is correct.

(c)

PutD?=-22=-4

= Option (c) is correct.

()

(a)

o'u = —lx—xx+l—
o® W u u
Pu 242

W - R and

o%u B y2 +x2

07> u®

0%u 3 2(x2 + y2 + zz) B

1
= cos(2x —1
PL= 757 ( )

= ;cos(Zx -1)=
4)+1

- (1+4D)x

= %[cos(Zx —1)+ 4Dcos(2x —1)]

= %[cos(Zx —1) —8sin(2x — 1)]

i-b = |E|-‘E‘Cose

ixb = |ﬁ|~‘5‘sin9ﬁ

a 5‘2 = |Zi|2 ‘5‘2 (sin” 0 + cos?0) = |Ei|2 ‘I;‘

Comparing with general partial differential equation,

2 2 2
Aa f+Ba f +Ca §+Da—f+Ea—];+F=0
X

ox?  oxdot 9t
A=1,B=0,C=0,E=-1
Now, since,

d

B?2-4AC = 0

(xz +y2 +Zz)3/2 - (xz +y2 +Z2)1/2 Tu

(Put D2 = -22 = -4)

1+4D

1
———cos(2x -1
1-16D? ( )

ﬁces@x -1)

cos(2x —1)

(1—4D)(1+ 4D)
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.. Given partial differential equation is parabolic.

= Option (a) is correct.

The total area under the curve for any pdf is always equal to 1, hence

32. (b)
J:fx (x)dx =1
we—Zx
[ -
1(_) )
k((-2)),
1 —2x\*
‘5(6 )0 1
1
——(0-1) =
2k( ) 1
k =0.5
33. (d)
Rank of matrix A =2
= |A] =0
= W6 +4)+1(-4) =0
= 10n =4
u=2/5

34. (a)

The product of all eigenvalues of a matrix is equal to the determinant of the matrix.

Since A is a singular matrix,

i |A] =0
Hence, AMA, A
At least one eigen value = 0
Given that A o=1
A, =3
Ay =0
35. (d)

The auxiliary equation for differential equation is given by

D3-3D+2 =0
(D-1)(D2+D-2) =0
(D-12(D+2) =0

D=11,-2
= CF = (C;+Cy) " + Cye™
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36. (b)
4) 4 4| 4
lz| = | z——|*+2|SlE——|+ o
z) z z| |z
4
= |z] £ 2+
g
= |z|?2-2]z] -4 <0
[121-(5+1)][1z1-(1-5)] < o
1-v5 < |z] £ 5+1
37. (c)
The characteristic equation of the matrix A is
|A-A| =0
-5-1 -3
2 T
(-5-A)(-M)+6 =0
= M +50+6 =0

By Cayley-Hamilton theorem, every square matrix satisfies its own characteristic equation.
A2+5A+6 =0

A? = -5A -6l
A3 +5A2+6A =0
A3 = _5(-5A - 6]) - 6A
= 19A + 301
38. (d)
.. OF 9JF, 9F
V.F = 5, 7
ox dJdy oz

y? +2x%z—6yz

<u

sl
Il

Ne)

At (1, -1, 1),

39. (a)
By Cauchy’s integral formula

z 2mi d?
[y = ora=1®

where f(z) =z, f'(2) =1, f’(z) =0

So, [—=dz =0

z=1
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40. (c)
% = ex+y+x26x3+y
X
d
d_z = ¢Y [e"+x2ex3]
1
je_ydy = J(ex+x26x3)dx
eV = ex+fx2ex3dx+c
Letx®=t
= 3x’dx =dt
2d — ﬂ
= xidx =
dt
v o= "+ | —+c
—e Y J. 3
ex+1et+c
_e_y = 5
XS
e+eV+—+c =0
41. (a)
From figure,
r2 = a% - (h -a)? a
r2 = —h2+2ah
Now volume of cone, h—a N
1_,
= —nr'h
\% 3 -

v = g[—h3 +2ah?]

For ‘V’ to be maximum,

AV T a2 4 4an]= 0
dh 3
h =0 da
= - Y 3
2V Ciorno .
T orh =3 in icating a maxima
.. Volume is maximum with h = ?a

42. (a)
L [t?u(t - 3)]

e L[(t+ 3)2u(b)]
eFL[(#2 + 6t + u(h)]
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a(2 6 9
= @€ S(—3+—2+—)

s s° s
43. (a)
1 1 _oal 1 1
L [2— = i3
s —55+6 §—3 s-2
- (5
s=3 5=2
= (@ - eyl
44. (a)
DivV = V.V
= i(xy sinz) + i(y2 sinx) + i(z2 sinxy)
ox ay oz
= ysinz + 2y sinx + 2z sinxy
Now, at the given point
T T
x =0,y= I,
We have,
DivV = gsing+2xgsin0+2-g-5in0
- T
2
45. (b)
For Newton Raphson’s method
M)
et T Ty
We have to find x = o8
f(x) = x2-28
F&) = 2x
2 p—
x, = 56-% 2
2x
*o0
2 —
= 56-20 -8 _53
2x5.6
46. (c)
Residue at z = 0 will be,
1+ ¢ 1+¢°
Residue = It zX e —-re _
250 (51 z ) 1+1
+cosz
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47. (b)
Since A and B are independent, hence
P(AnB)=P(A)x P(B)=0.15x P(B)
Also P(AuUB)=P(A)+ P(B)-P(ANnB)
0.45=0.15+ P(B) - (0.15) x P(B)
=0.15+ P(B)(1-0.15)

=0.15+0.85P(B)
0.85P(B) = 0.45-0.15=0.30
pg) 030 _30_ 6
085 85 17
48. (a)
Given, x = b(2 - cosB), y = b(sin® + 0)
o bsin®
g - bsing,
dy
0 " b(cosB + 1)
dc _ dx/d®  bsin®
dy  dy/de  b(cosO+1)
2b sin(e).cos(e)
2 2 (e)
= ) = tan )
b x 2cos? (—)
2
49. (b)
lim 111(717+5x) (9 indeterminate form)
x=0 ¢’* -1 0

Applying L Hospital’s rule

. In(1+5x) _ .. 5 5
lim——— = lim————-=—
=0 ¢’ —1 =0 (1+ 5x)7¢’* 7
50. (b)
Probability of first item being defective,
15
p, = 50
Probability of second item being defective,
14
p, = 19
Probability of third item being defective,
13
p, = 8
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Probability that all three are defective,
15_14 13 _ 13

P = PPP=—X—X—=—+
172537507 49~ 48~ 560

0000
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