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1 fA=|1 0 0|and B be a 3 x3 matrix whose entries are {1,2.3.4,5}, then the number of possible
10 0 1

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

Sol. A=|1

=
=l
-

let B=|p g 1|
x y z|

MNow AB = BA

p gr| [b a
=la B Cl=|q P
Ix y 2z Yy X

= 0

d

=p=ba=0 =6 X=¥. 88=7

Hence number of such matrices are 5! = 120

2 The number of all possible numbers less than 10000 that can be formed using the digits 0. 2, 4, 6, 8
(without repetition) are :
Ans. 165
Sol. 1 digit numbers = 5
2 digit numbers =4.4 =16
3 digit numbers =4.4 3 = 48
4 digit numbers =4.43 2 = 96
Total =5 + 16 + 48 + 96 =165

3 If a circle 36x + 36y= — 108x + 120y + ¢ = 0 neither touches nor cuts the co-ordinate axis and point of

intersection of lines x =2y = 4 and 2x—v = 5 also lies inside the circle, then the value of ¢ lies in : 2
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3 digit numbers =4.4 3 = 48
4 digit numbers =4.432 =96
Total =5+ 16 + 48 + 96 =165

3 If a circle 36x= + 36y — 108x + 120y + c = 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 ¢ lies in :
(1) 81 <c < 156 (2) 100 < c < 156 (3) 81 <c < 150 (4)100 < c < 150
Ans. (2)
Sol. Intersection pointof2x—y=5and x 2y =4is (2, 1)
So, (2, 1) lies indie the circle = S1 <0
36(2)% + 36(—1)*—108(2) + 120(-1) +c <0
g [ ¢ [y
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.+ circle 36x® + 36y* — 108x + 120y + ¢ = 0 neither touches nor cuts the co-ordinate axis so

.-_3\2 C

—_—

gl =
g g

andfPf-c<0 = ‘

= .....{iii)
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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 £v¥a°m° —b?
= 'y =—8x+3

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

Now, slope form of tangent to the parabola y* = ax is y = mx +ﬁ

Butm=—-2 380

y=-2x+ -
4-2) g &
4x(-2)

=24
b. The number of all possible values of n={1,2.3,_ _ _ _ 100} which satisfy the condition

117 >100 4+ 97 is:
Ans. (96)
Sol. Let 11" = 10" + 9" ne{1,23, __ 100}

= 11" G0= 400

= (10+1)" = (10-1)" > 10"

=2 ["C10" 47 C310M 3 " G107 % .. ] > 10"

— 1 [C10" 4" C410" 247 G 10™ 4 +......] > 107
5

e '15[n’31 +"C4310 Eog Cs10 1 F ] 2 1

Clearly the above inequality is true forn = 5

i 4 4 (101 .
Forn=4wehave — |[4+— |=— [=SE ~ah & Rejected
B 10" 5 1100
Henre niimher nf siich n={1 2 3 100 ig 2nnal tn 9R o
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6. If an AP, S10 = 530 & Ss = 140 (where 5. denotes the sum of first n terms of an AP), then the value of
Seo— Sg IS
(1) 1562 (2) 1862 (3) 1762 (4) 1662
Ans. (2)

Sol.  Sio=530
15— [2a+ 9d] = 530

2a +9d = 106 ...i( 1)
S5 =140

—;{23+4d]:14ﬂ

2a+4d=56 ...(2)
5d = 50

d=10

a=48

Now,

Son— S =

10[2a + 19d] — 3[2a + 5d]
14a + 175d

14 x 8 + (175)10 = 1862

- 10

b
7. The value of r for which the term independent of x in the expansion of [EXF - | is 180 is:
\ X

(1) 7 (2) & (3) 9 (4) 10
Ans. (2)
Sol. Tket = mcﬂ {Exrjlﬂ—'«. (x}—Ek — 1DCK D0k} 10712k

NOW. 10r =tk igk=0 1=
10—k

And YCy(2)10*=180=k=8
2x8 3 =
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3) (=3} &
_1.-| |_1T _‘E|
(1) |13 ] @) (0, 1) @ |2 @ |32]
Ans. (B)
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v = 4 ¥=0
Sol. fx)=] 4 H4x x>

13(xe* +6*) , x<0

9. If z2 +37 = 0 has n solutions, then the value of Z% g
n'
k=0

] A 5 4 o
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9. If z2 +37 =0 has n solutions, then the value of Z—L is : »
k=0 I
3 4 5 1
1) = 2) — 3) . — 4) —
i @ 3 (3) 2 @ 5
Ans. (2)

Sol. letz=X+1y
(x +iy)2+3(x—iy)=0
X2 —y2 4 2ixy + 3x—3iy =0
X -y 4+ 3x=0&2xy -3y =0
Case-1:y=0
X —y*+3x=0
= X=00r=-3
Solutions are z=0 and z=—3

Case-2: x = E
2

X —y*+3x=0

33 33

> = el £ e p———
Y 2 X 2

3J3

Solutions are 7z = E+ i— and z = E —j—
2 2 P
Total number of solutions =n=4

SDZT:. 1 =ilﬁms.
?-;(}45 1=

3

| -
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10 The number of solutions of the equation sin”x + cos’ x = 1 in the interval [0, 4#] is : £
(1) 7 (2) 9 (3) 14 (4) 5
Ans. (4)
Sol. sin?x + cosex = 1, sin?x < 1 and cos2x = 1

sin'x = sin®x

COS’'X = cos3x

S0, SiN“X + cos7X < 1

sin’X + cos’x = 1 when sin“x = sinx & cos’x = c0s%X

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

Case-2 :sinx=1,cosx=0 :-x=’—; 5—21
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) = (n(2) +n(3)—n(6))
(where n(a) means the sum of all numbers belonging tlothe set{1,2, 3 ...... 100}, which are divisible by a)
100x101 2x50x51 33 x 34 17x16
= > - > -3 x 5 + 6 x >
— 5050 — 2550 — 1683 + 816
= 1633
, %° I ((1+axe* |
12. If f(x) is a continuous function defined as f(x)=1 (1—cos2x)® | (1+xe*)? | x < 0 ,then the value
v . x=0
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12. It t(x) 1s a continuous function detined as f(x)={(1—cos2x)* | (1+xe*)" | - X< 0 .,then the value -
(¥l s x=D
of o is
-2 2 1 =
1= 2= 3 = (4) —
Ans. (1)
lim x> | (1+axe* )
S5l =00 n |

(1—cos2x)? | (1+xe*)?
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_im  _X°xx_ In(l+axe®)—2In{1+xe*)
=0 4din* x X

_iim 1 In(l+axe”)—2In(1+xe")

x+0 4 X
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a-2__ 2 i
= —
4
. cos 'WxZ—x+1 . .
13 If the domain of f(x) = — is (o0 + B, then the value of o + i is :
. qf2%x—1)
Jon (2
, 2
1 3
1) — 2) — 3) 1 4) 2
(1) > (2) > (3) (4)
Ans. (2)
2x -1
Sol. O=<x2—-x+1<1 and Oc< 5 =]
=5 X(x-1)=0 & 1<2%<3
. xe[01] & xe[22
2 2|
1
= Xe |—.1
]
H i L 1 2
ence a+f=—+1=—
F 2 2
) x2 y2
14. Let Ey and Ez be two Ellipses with same eccentricity. Where E, =— 1 s =1, (a > b) and Ez is such
52

that it passes through the end points of major axis of E1 also end points of minor axis of E1 are foci of
Ez. Find the eccentricity of E1

(V53 (V543 J5 +1 J5 -1

(1) "2 (2) i 5
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Ans. (4)
Sol.

(0,-kK)
2 b*
Eccentricity of Erise = € =1-—
a
2
Eccentricity of Ezis e = e? =1 Wz
b2 42 2
So, e =l-—=tl-—s k== ... i
a k= b )
Also ke=Db T
b2
From equation (i) and (ii) e = =
a
b2
Since e° =1-—5=e*=1-¢
a

—eiip—1=0
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(1) [e. €7] (2)[0. €] (3) [e. (2] (4) [0. /n2] .
Ans. (4)

Sol. [e%]? + [e*+1]-3=0
[€¥? + [e*] —2=0
Lt fex] =1
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2+1-2=0
(t+2) (=1) = 0
t=1,-2
[e*] : 1, -2 (-2 is not possible)
[ =1
x<[0, /n2]
16. Evaluates J A A x) dx
(1—xW1—x2
(1) e*,j% Tt (2) EK\’H +C (3) EH\’H* C (4) x{%}?ﬁc
Ans. (2) =
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e*(2—x>
16. Evaluates j &) dx
(1—xW1-x?
14+ X% 1+ X 1-x (1+x)
1) e*/—=+C 2) e 1 3) e* +6 4) X224 C
1) e'yi2 S ) el e
Ans. (2)
e*(2—x?
Sol. I=| 2-X) 4
(1= xW1—x2
|
. (1+x)2 |
- je" 3_21 1,2+[1 %1% Ldx
‘(1—:.{}-* (A+x)e \1-x)
= 1
(1+x )2
f{x) = =§(x) = e -
\ —x] (1—x)%2(1+ x)"2
S je“{f'{xj—f{x}}dx
1
=e*f(x) + C = e* X 40
11-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 H81 |[]I'ﬂ ”?1
Ans. (2)
sol. Xx=|? ﬂ
C/ i
| =ad —bc =0
1.6) (3,2 -
(L) { ”8+8 possibiliies
(34) (62)]
Required probability =1 — L ..

6* 61 '
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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) — e Wi
(}81 “81 H?T ”?1
Ans. (2)
la b
Sol. W=l
lc d
x| =ad —bc =0
1.6 ;
(16) (3,2) |-8+8 possibilifes
(3.4) (62)]
. _— i6 80
Required probability =1 - — = —
1 E 4 g4 81
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18. Find the values of & & u for which the system of equations
X+y+Z =56
3x +5y + bz= 26

X + 2y + 2z =u has no solution

<% 5 L 4N L | + Y 4 M e B mn 4MN fAN 5 Lt | R
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18. Find the values of &4 & u for which the system of equations
X+y+Z =6
3x+5y +5z= 26

X+ 2y + ».Z = has no solution

(1)Aa=2,u=10 (2YA=z2,u=10 (3) A= 3, u=10 (H a2, nus10
Ans. (1)
Sol. For no solution A =0

A=1

1700 g

N, T =0

1 2 )

= 1(5+—10) —1(3L—5) + 1(6—-5) =0

—2i—4=0
=4 =0
G
Ay=l26 5 =1
u 2
118 1
As=3 26 = 1(52 — 5u) —6(6 — 5) + 1(3p — 26)
1

=52-5u—-6+3u—26
A2 =20-2p

11 6
Az=[3 5 28 =1(5u—52)-1(3n—26) + 6(6 —5)
1, B

Az=2u—20
Case-l
r=2.U=10=A=0D. A =0.A2=0.A3=0 uf
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u 2 Zl
1 B
A,=|3 26 5 =1(52—5u)—6(6—5) + 1(3u — 26)
1 i

=52-5u—-6+3u—26

Ao =20—-2p
1 B
=13 5 26 =1(5u—52)—1(3u—26) + 6(6 — 5)
12 p

Az =2u—20

Case-l

A=2 l=M=A=0A1 =0 As =G A=
system of equations are

X+y+Z =6

JXx+by+5z= 26

X + 2y + 2z = 10 has infinite many solutions
Case -l

=2, U=z10=2A=0,A1=0,A220,A320

system has not solution
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19. The number of elements in the set {x<R : (|x| — 3) |x — 4| = 6} is equal to
(1)3 (2) 4 (3) 2 (4) 1
Ans. (3)
Sol. (|jx|-3)|x—4|=6
Case - 1
X=4
(x—3)(x—4)=6
X —Tx+6=0
(x-1)(x—6)=0
X =1, b
Case -2
0<xech
(x—3)(4-x%x)= 6
X—7x+18=0
D < 0, No solution
Case -3
x=0
(—x =3)(4—x) =6
(x +3)(x—4)=6

X?-x—18=0
1£4/73
W o —
2
1-J73
p
2
1M0x ., =2 7
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. 1=478
2
00x :
1—‘ sin® x dl an’
If |-' x [x1) 1+ 4+2 . o € Rwhere [x] is greatest integer function, then ¢ is
0 =l | "
MENES
(1) 50(e — 1) (2) 150(e ! — 1) (3) 200(1 —e") (4) 100(1 — e}
Ans. (3)

20.

1007 . a
sin“ x
Sol. ! X
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— B0 * -‘x{—njh—SD[e ' cos2xdx
0
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Resonance"
Faaaimy tur belfles fnrrorTos

- 5[}[-:3 ALE x{—n)}; —5DIE MR cos 2xdx
3

L )5

SD{E “""'-|'_—1><cc}52><+255n2x
T /o

= 50 x (-n)(e' —1) - |
3 4|
S
LS -)l
—_—,\—501(5_1_1} _LRE|VE 1!_1J+1
(I#4m), \=) =
T 1
2 EDGR {1 e } SG o= Eﬂﬂ{1 —E_1:I

——

1+ 472
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