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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART : MATHEMATICS

010
IfA=|1 0 O0|and B be a 3 x 3 matrix whose entries are {1,2,3,4,5}, then the number of possible
0 0 1

matrices B such that AB = BA are :
(1) 240 (2) 320 (3) 120 (4) 100
(3)

A=

o =~ O
o O
- O

a
LetB=|p ¢
Xy z

Now AB = BA

p qr b a
=|a b c|=|q p
Xy z y X

= O

z

=>p=b,a=q,r=¢, x=y,&z=2
Hence number of such matrices are 5! = 120

The number of all possible numbers less than 10000 that can be formed using the digits 0, 2, 4, 6, 8
(without repetition) are :

165

1 digit numbers =5

2 digit numbers = 4.4 =16

3 digit numbers = 4.4 3 = 48
4 digit numbers =4.432 =96
Total =5+ 16 + 48 + 96 =165

If a circle 36x2 + 36y? — 108x + 120y + ¢ = 0 neither touches nor cuts the co-ordinate axis and point of
intersection of lines x —2y = 4 and 2x—y = 5 also lies inside the circle, then the value of c lies in :

(1) 81 <c< 156 (2) 100 <c < 156 (3)81<c< 150 (4)100 <c < 150

(2)

Intersection point of 2x —y =5 and x -2y = 4 is (2, —1)

So, (2, —1) lies indie the circle = S1 <0

36(2)% + 36(—1)2-108(2) + 120(-1) +c < 0
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- circle 36x2 + 36y? — 108x + 120y + ¢ = 0 neither touches nor cuts the co-ordinate axis so

2
P | 2| i ...k (il
2 ) 36

2
and 2—c <0 :(gj —%<o — ¢ > 100 ....(iii)

From (i), (ii) and (iii)
100 <c < 156

4. If line 2x + y = k, (k < 0) is a tangent to both the curves x? — y? = 3 and y? = ax, then the value of a is
Ans. 24.00
Sol.  Given slope of line (m) =—-2

slope form of tangent to the curve x2 —y2 = 3 is y = mx +va’m? —b?

= y=-2x%3

On comparing, with the equation 2x + y =k, (k<0) => k=-3

Now, slope form of tangent to the parabola y2 = ax is y =mx+ @

4dm
Butm=-2s0
(04
y=-2X+——
4-2) , —3-_¢
= 4><(— 2)
o =24
5. The number of all possible values of ne{1,2,3,_ _ _ _ 100} which satisfy the condition
11" >10" + 9" is:
Ans. (96)
Sol. Let11n>10"+9n ne{1,2,.3,___ _ 100}
= 11"-9"> 10"
= (10+1)"— (10-1)" > 10"
=2 ["C;10" ' +" C510" 2 " C10™ P +......] > 10"
= %["0110” +1Ca10"2 4" C 10" +...] > 100
= %[”01 +1C31072 4" C107% ... > 1
Clearly the above inequality is true forn>5
Forn=4wehavel 4+i =i 101 <1, Rejected
5 102] 5 (100
Hence, number of such ne{1,2,3,_ _ _ _ 100} is equal to 96
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6. If an AP, S1o = 530 & S5 = 140 (where Sn denotes the sum of first n terms of an AP), then the value of
S20 — Se is
(1) 1562 (2) 1862 (3) 1762 (4) 1662

Ans. (2)

Sol. S10 =530

$[2a+9d] =530

2a +9d =106

Ss =140

. (1)

g[Za+4d]:140

2a + 4d = 56

5d =50
d=10
a=8
Now,
S20— Se =

. (2)

10[2a + 19d] - 3[2a + 5d]
14a + 175d
14 x 8 + (175)10 = 1862

10
7. The value of r for which the term independent of x in the expansion of (QX’ + lZJ is 180 is:
X
(17 (2) 8 (3)9 (4) 10
Ans. (2)
Sol. Tkt = 19Ck (2x7)10-k (x)~2k = 10 210K x10r-rk-2k
Now, 10r—rk2k=0 = r= 2k
10—k
And °Ck (2) 0% =180 =k =8
¢ 2x8 P
10-8
—ix3 +2x2+3; x>0
8. If f(x)={ 3 ’ then interval in which f(x) is increasing, is :
3xe* &)

3
(4

Ans.

(B)

(2) (0, 1)
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2
Sol.  fi(x)={ P Hax x>0
3(xe*+e¥) , x<0

o0

9. If 22 +3z =0 has n solutions, then the value of Zlk is :
k=0 N
3 4 5 1
() 5 @ 3 @) ) 5
Ans. (2)

Sol. Letz=x+iy
(x+iy)2+3(x—iy)=0
X2 —y2 4+ 2ixy + 3x = 3iy =0
x2—y24+3x=0&2xy—3y =0
Case-1:y=0
X2—y2+3x=0
=>x=00rx=-3

Solutions are z=0 and z=—3

Case-2: x:§
2
x2—y24+3x=0
3V3 —343
> y=——0ry=———
2 2
Solutions are z = §+|3‘/_ dz-= g_iﬂ
2 2 2 2

Total number of solutions =n =4

1 1 4
So _— _—_ ' _Z Ans.
kzz(;ﬂ 13

~ \
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10 The number of solutions of the equation sin” x + cos” x = 1 in the interval [0, 4x] is :
(17 29 (3) 14 (4)5
Ans. (4)
Sol.  sin? +cos?x = 1, sin?x < 1 and cos?x < 1
sin”x < sin?x

C0S’X < c0os2x
S0, Sin’xX + cos’x < 1
sin”’x + cos’x = 1 when sin’x = sin®x & cos’x = C0S2X

Case-1: sinx=0,cosx=1 =x=0, 2r, 4=n

Case-2 :sinx=1,cosx=0 :x:%, 5?7:
Total number of solutions = 5
11. The sum of all natural numbers belonging to the set{1,2,3 ....... 100}, whose HCF with 2304 is 1, is
(1) 2449 (2) 1633 (3) 1449 (4) 2633
Ans. (2)
Sol. 2304 = 28.32
Hence n can not be multiple of 2 or 3
Then sum is
=n(1) - ("(2)+n(@3)—n(B))
(where n(a) means the sum of all numbers belonging to the set{1,2,3 ...... 100},which are divisible by a)
100x101 2x50x51 33x34 17x16
= > - 5 -3 x 5 +6 x >
= 5050 — 2550 — 1683 + 816
= 1633
x3 Ir{ 1+ axe* J
12. If f(x) is a continuous function defined as f(x) =< (1—cos2x)? | (1+xe*)? : x<0 ,then the value
o ;o x>0
of ais
-2 2 1 -1
(1) £y ) 3 (©) 3 (4) 3
Ans. (1)
Sol. = 220_ e 2 l’{ 1+OLXSX2J
(1-cos2x) (1+xe”)
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im X2 xx  In(l+axeX)—2In(+xe)
X—)074s'n4x X

im 1 In(l+oxe*)—2In(1+xe”)

x—>0" 4 X
iim 1 fn(1+axex)ocex 2£n(1+xex) x
=x—>0’z OLeX - OLeX e
im 1
2 ')'(io,z{ocex _Zex}
- 1(0-2)
lim

NOW, X_)0+ a = (X

-+ f(x) is continuous function so

o—2 -2
=0 =>g=—

4 3

cos™ Vx% —x+1
Sin_1 2x -1
2

3
@ 5 (3) 1 (4)2

13 If the domain of f(x) = is (o + B], then the value of o + B is :

Ans. (2)

2x —1
Sol. 0<x2-x+1<1 and O0< 5 <1

= Xx(x=1)<0 & 1<2x<3

= xe[0,1] n xe [l’g}
22

= X e (1,1}
2

1
Hence a+[3=§+1=%

=1, (a > b) and Ez is such

2 2
14. Let E1 and Ez be two Ellipses with same eccentricity. Where E, = X y_2

—+
a2
that it passes through the end points of major axis of E1 also end points of minor axis of E1 are foci of

E2. Find the eccentricity of E+

/\/5—3 /\/§+3 V5 +1 V5 -1
(1) —5 (2) > 3) 5 4) 5
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Ans. (4)
Sol.

(0,—k)
2
Eccentricity of Eq is e = €° =1—:_2

2
Eccentricity of Ez is e = €? _1-2

k2
b2 a2 a2
2
So, € =1——2=1—k—2:>k:F ....... (i)
Also ke=b .. (i)
b2
From equation (i) and (ii) e = )
a
b2
Since e® =1-— = e?=1-¢
a
=>e’+e-1=0
J5 -1
=>e=
2
15. Value of x for which [eX]? + [e*+1] =3=0 is
(1) [e, €7 (2) [0, €] ) [e, (n2] (4) [0, n2]
Ans. (4)

Sol. [eX? +[e*+1]=3=0
[e¥]? + [eX] —2=0
Let[eX] =t
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tt+t-2=0
(t+2) (t=1) = 0
t=1, -2
[e1] : 1, -2 (-2 is not possible)
[e*] =1
xe[0, (n2]

eX(2—x2)

(1=x1-x2

(1) e |1*X 4 ¢ @ & [1*X 4+ c @) e* =X, c 4) eX[”_ij
1-—2x 1—x 1+ x 1-x

Ans. (2)

16. Evaluates I dx

e*(2—x?)
Sol. |= | ——————=dx
J.(1—x)\/1—x2
1
1 1+x )2
= |e + dx
J. (1_X)3/2(1+X)1/2 [1_)()
2 1
1+x)2
f(x) = = f'(x) =
( ) (1_)() ( ) (1_X)3/2(1+X)1/2
== je"(f’(x)+f(x))dx
=eXf(x) +C = eXWIH—X +C
1—x
17. Four dice are rolled and the outcomes are put in 2 x 2 matrices. Find the probability that such a matrix
will be non singular and all its entries are different.
71 80 30 25
1) — 2) — 3) = 4) ==
()81 ()81 ()71 ()71
Ans. (2)
Sol. X :[a b}
c d
X|=ad-bc =0
1 2
(16) 3 )}8+8 possibilites
(34) (62)
. . 16 80
R d probability =1 - — = —
equired probability 5 = 81
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18. Find the values of A & p for which the system of equations
X+y+z =6
3x + 5y + 5z = 26

X + 2y + Az = p has no solution

(N a=2, =10 (@) a=2, pn=10 B)A=3,u=10 @) r=2,pn=10
Ans. (1)
Sol.  Forno solution A =0

A=0

11 1

3 5 5/=0

1 2 A

=1(51-10)-1(31-5)+1(6-5) =0

=2L-4=0
=>Ai=2
6 1 1
Ai=|26 5 5 =0
p 2 2
1 6 1
A,=|3 26 5| =1(52-5u)—6(6—-5) + 1(3n—26)
1 p 2

=52-5u—-6+3n—26
A2 =20-2u
11 6
Az;=3 5 26 =1(5p—52) —1(3n—26) + 6(6 —5)
1 2 pu
Az =2p—20
Case-l
A=2,u=10=>A=0,A1=0,A2=0,A3=0
system of equations are
X+y+z =6
3x + 5y +5z= 26
X + 2y + 2z = 10 has infinite many solutions
Case -l
A=2,u=10=>A=0,A1=0,A2#0,A3=0

system has not solution
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19.

Ans.

Sol.

20.

Ans.

Sol.

The number of elements in the set {xeR : (x| — 3) [x — 4| = 6} is equal to

(1)3

(3)

(x| =3) x4 =6
Case - 1

x>4
(x=3)(x—4)=6
X2—7x+6=0
(x=1)(x—-6)=0
Xx=1,6=>x=6
Case -2
O<x<4
(x—3)(4-x)= 6
x2—-7x+18=0
D < 0, No solution
Case -3

x<0
(x-3)(4-x)=6
(x+3)(x—4)=6

x2-x-18=0

L1473
2

L, _ 1173

-2

sin? x

(2) 4 ()2 (4) 1

0(7'53

==
-
a

i i

(1) 50(e — 1)
3)

100n . o

sin“ x
I dx
ol
0
e T[
.2
sin“ x
= dx
e TE

= 100]3
0

[LH] X:1+4n2 , & € R where [X] is greatest integer function, then a is
e

(2) 150(e~' —1) (8) 200(1 —e™) (4) 100(1 —¢e)

= SOI e/ [1- cos2x]dx
0
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= 50[e"‘/“ x(—n)]g —SOIe"‘/“ cos2xdx
0

SO{e‘”"[qxcost +23in2xﬂ

& 0

@+

= — 50n(e = 1) — &2){6_1 (ﬂj . l}

(1+4n? T

=50 x (-n)(e' - 1) —

2007’ (1—e™)
:> ——

So a =200(1 — e
1+4n? { )
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