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PART : MATHEMATICS

1 There are 6 white and 4 black balls in bag. A dice is thrown and number indicate on dice, number of

balls are drawn from the bag, then probability that all drawn balls are white.

4 1 2 5
1355 2) — £~ 4
()5 ()5 (3)5 ()7

Ans. (2)

Sol.  Probability of all drawn balls white

_1[50, c, °C, . °C, ‘it_:_i_ﬁgj_}
6

== ¢, ¥ g, i 0c, & oG, it g, 10c,

1| 6 6x5 6x5x4 6x35x4x3 6x120 24
-+ + + - 4 =
6[10 10x9 10x9x8 10x9x8x7 10x9x8xTx6 10x9x8x7

) 6 1 -

- —

= +— + + +
10 18 36 9x8x7 36x7 90x56

T | 1 1 1

=—f— e —}
10 18 36 84 252 90x14

1= 1 1

+—+—+ .
10 12 84 252 1260

127 8 1
= Sem—" o | ——
1260 84 252
127 +£+L_2S4+240+10_ 504 1
1260 21 252 2520 2520 5
2. If Sis the set of values of &, u for whicha =27 —j+k. b=i+2j+ukand ¢ =3i —4j + 5k are coplanar and
A—un=>5thenfind ¥ 80 (A2+ pu2)
J..pesS
Ans. (2290)
Lo—=1 1
Sol. (1 2 u=0
3 -4

A(10+4p) + 1(5-3u) + 1(—4-6) =0
10 +4ip +5-3u-10=0

10 +4hn —3u=5......(I)

And  A=5+p....... (i)
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Ans.

Sol.

Ans.

Sol.

10(5+u) + 4u(5+n) —=3u=5
10p+20pn—-3pu+4p2+50=5
4 +27u+45=0

4+ 12u +15u +45=0
4u(p+3) + 15 (u+3)=0

15
p=-3 or 2

i (7]

_ 15
A=5-83=2 or A=5- T

saoh 14)- (9444222, 2g0= (13, 20k = 1040 + 1250 = 2290

Number of 3 digits numbers formed by using digits 1,3, 5, 8 which are divisible by 3, if repetition of
digits is allowed in a number, is -

(1) 22 (2) 25 (3) 28 (4) 31

(1)

Sum of three digits is 3 then digits are 1, 1, 1

Sum of three digits is 9 then digits are 1,3,50r 3, 3, 3

Sum of three digits is 12 then digits are 1, 3, 8
Sum of three digits is 15 then digits are 5, 5, 5
Sum of three digits is 18 then digits are 5, 5, 8
Sum of three digits is 21 then digits are 5, 8, 8
Sum of three digits is 24 then digits are 8, 8, 8

3 3!
Now possible number are =1+3'+1+3!+1 +'?'l+':;+[
=1+6+1+6+1+3+3+1
=22

Let a and b are two positive numbers. Two A.M's b/w them are A, and A, . Three GM's b/w a and b

are G, G, and G, then value of G¢ + G% + G% + G?G2 =

(1) G,Ga(A, + AP (2) G,G4(A, + AP
(3) G,G4(A, + AL F (4) G,G,G,(A, +A,)
(3)

2a-+b 2b

Aq = and A2=3+T = A +A, =(a+h)

3

also G, =(a%)*,G, =Vab,Gj = (ab®)*
G{ =a’b, G =a®b?, Gj =ab’
= G} + G3 + G +G{G3 =a'b+a’b’ +ab” +a’b*
= atla® +2ab+b?)
= ab(a + b)?2
= G,Gs(A; +ALF
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5. Number of real solution of the equation x [x| -5 [x +2 | + 6 = 0 is/are —
(11 (22 (3)3 (4) 4
Ans. (3)
Sol. X|x|-5x+2|+6=0.
Case-l X<-2, X245(x+2)+6=0
%2 =bx ~16=0
25 25
x2—5x+~4—=16+—4-
R
5,489
2 2
589 __5.V8
2 2
Case-ll -2<x<0
-x2-bx-10+6=0
X2+5x+4=0 = x-1,-4
X =-1 X=—4
Case-lll x=0
X2—-5x-10+6=0
x2-5x-4=0
K:Si\/ﬁ
2
>(35.“/41 | v 5—vJ41
2 2

Number of solution = 3.

6. Let ABCD be a quadrilateral E and F are mid points of AC & BD respectively.
If (a8 ~BC)+(AD —~DC) = k EDthen value of k is equal to

(1)2 (2) 3 (3)4 (4)6
Ans. (3)

Sol. LetP.V.&A B,C,Dare abc and d resp. mid-point of AC is E
— P.V. of E are [é'd]
2

Mid point of BD is F
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D(d) )
c(c)
A(a)
B(b)

— P.Vof F are {b—f]

(A8 - Bc] (;Tp_aé):(s_a)_(e_5)+(a_a)_(a_a}
= 2(b+d)—2(a+6)

4{ 6;&}_(:&;6]}:4 =

r Mean of 50 observation is 10 and standard deviation is 8 but one observation 50 is misread as 40. then
correct variance. is
(1)171.8 (2) 172.8 (3)192.4 (4) 164.5
Ans. (1)
50
by \I
=l =5
Sol. 50 10= ¥ x; 00

correct ¥ x; =500-40+50=510
“\;'1 3
=X _(10) =64

50

50
X[ =8200
Correct xx? =8200—407 +50°
8200+900
9100

=164

bl
Py

¢ a X e
Correct variance o* = —“L —(x)
5

‘)]l)(l ! "&l[)
50 50 )
=182-10.20

=171.8
8. A person forget PIN of ATM card. PIN has four digits and all digits are different. Greatest digit in PIN is
7. Sum of first two digits of PIN is equal to sum of last two digits of PIN, then maximum number of
unsuccessful attempts is
(1) 72 (2) 36 (3) 71 (4) 18
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Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

1.

Ans.

(3)

Let the correct ATM PIN is abced. (a,b,c.d  digits) suchthata +b =c +d
Let maximum {a, b} =7 = a+bcantake 7 8, 9, 10, 11
(0,7Y)a+b=7=c+d=7case(1,6),(2,5), (3, 4), (4, 3),(5, 2), (6, 1)
(1,7)a+b=8 = c+d=28case (2, 6), (3,5), (5, 3), (6,2)
(2,7Ya+b=9 =c+d=09case (3, 6), (4 ,5), (5,4), (6,3)
(8,77a+b=10 = c +d=10case (4, 6), (6, 4)

(4,7)a+b=12 =c¢ +d =11 case (5, 6), (6, 5)

Hence total Number of allow = (18)

Now a, b can be in charged by 2 method and in place of a, b we can be take c, a also.
So total number of attempt = 18 x2 x2 = 72

So maximum number of unsuccessful attempt = 72-1= 71

f(x) = maximum {1 + x+ [x], x + 2, x +2[x]} 0= x < 2.
If number of non-differentiability point is 'b' and number of point of discontinuity is 'a' then a + b is equal
to (where [.] denotes G.I.F)
(1)2 (2) 4 (3)3 (41
(1)
f(x) maximum {1+x+[x], x + 2, x+ 2[x]}
=[x+3 0<x<2
| 6 x=2
f(x) is discontinuous and non-differentiable
at x =2 only
=a=1b=1
a+b=2

Let f(x) = log (4x2 + 11x+9) + sin-'(4x + 3) + cos™! [&3*‘6 ] and domain of f(x) is [, B] us equal to

(12 (2)3 (3)4 (4)6
(3)
42 +11x+9>0 and-1<4x+3<1 and —1s%s
D<0 -4<4x<-2 -3<10x+6<3
1
€ ~{<xXg=— -— <X<g -—
SoxeR X< > 10<x< 10

So Domain of f(x) is x e [_ 9 __11
10" 2

Now |10(u—li]=‘10[‘%+%]’=l-g+ﬂ >
\

The negation of the statement

A:pa(an(~pvaQ)is

(Mpa~q @~prq B)~pv~q (4)~pnrq
(3)
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Sol.

12,

Ans.

Sol.

13.

Ans.

Sol.

pAa(@n(~pva)

=qa(Pa(~pva)

=qn (pa~p) v (p ~0)

an(cv(paxaq)

anr(pnrq)

=(p~q)

Hence negation of the above statement is (~p v ~q)

The value of [—I——[]t-[—l: o I—L]*[—lq |—-!— - +v'1]+ .................. = & (whena, B are
o R W o SRS vl o) N M RS T M B
coprime) the value of (« + j3) is equal to
(1)2 ()3 (3)5 (4)7
(4)
L) 0 e S R 8 N SO S ) _2

Given = 273 22373 5121 0 B 3

| |
let x = i&y:;
B '{(x | )r)ﬁ-(!a2 + Xy +-y2)+(x"+x1y+xy2 ' )")4-......}—%

e s

K2+ 3 xt e )-ly2+ 3 +y +]—::

X-y
S

l=x -y 2

- X=Y¥ 3

1 I

putx= < andy=-
we get E=3
i
Sou+p=7

— 2
A plane is passes through the points A(1,1,1), B(-2,3,2) and C(0,3,0) and line X—J = Ltl: == intersect

4= N

this plane at point P, then distance of P from origin is
(1) V341 (2) v241 (3) V131 (4) V347

(1)
Equation of plane is
x-0 y-3 z-0

=0 1-3 1-0(|=0

-2-0 3-3 2-0

X v-3 z

1 =2 1|=0

-2 0 2
X(—4-0)-(y—-3)(2+2)+z(0—4)=0
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—-4x-4y+12-4z=0
X+YFHZ=3 o vieimiren (1)
Let point Pis (1 =2i.,—2 -1, 4))
1-20—-2-A+4L=3
A=4
So P(-7, -6, 16)
Distance OP = 4936+ 256 =341
14. ! dx o 'u+l - i_n4
. 1{(5+2.\'—.'_’,\1}(_]+c2'4‘)_uh‘l—[ 3 ]fmd“ P

Ans. (21)
Sol. I

| = J' - dx )
I r20-x-20-x7] rre? 9]

]=![ dx : :

"f5*2K+4x—2x'](] +C--t4\)

[
L= dx

“q n ~ 5 |

i

(5+2x—2x7)| 1+ P
=

| W24

=
I=] , __dx A
;|(5+2x—2x~}(|+e-—-4.\)‘| (2)

From (1) and (2)

9 — dx i
0(54+2x=2x7)
1 I
._l=lj dx =l dx i
20 2 2011 B
o) )
— I
=1 =l 2 2
2" Wi 'Iv'n ]
—' =
Va 2 2],
' G
So I:‘—.I_fn ”l,]_f]]
V11 L 10

Hence a =v11, p=+10
— at=p* =121 =100 = 21

15. Let A={x:x=3"-3isamultiple of 7, 10 <n < 100 } then number of elements in the set A is equal to
Ans. 15
Sol. 3"-3divby?7. =3"=7L+3

= 3"=3 (mod7) form
Now = 3' =3 (mod7)

= 32 - 2 (mod7)

= 3% - 6 (mod7)
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= 3* . 4 (mod7)
= 35 = 5 (mod7)
= 3% = L (mod7)
= 37 = 3 (mod7)
So we can say that 3" - 3 is divisible by 7 iffn=1,7,13,19,25,..........
as 10<n=<100
=n=13, 19, 25, 31,...., 97
Hence number of element in set Ais 15

16. Matrix A having order m such that |A| = (m)=" then value of |n adj (adjmA)| =
(1) n™ (n)m-m-b? (2) n™ ()1
(3) mn(n,(m—n}{m—ilz ) nm(m){m_n}(m_n?
Sol. |Al=m™
[n adj(adj mA)| = n™ |adj(adj mA)|
=n"|mA |”"’“1
= ™ mmm | A m-n?

LR _qe
=M mmim 1}mn:m 1)

2
nm m(m—n}{m—n

17. Number of common tangents of circles x2 + y2 — 13x — 15y + 13 =0and x2 + y2—-6x—6y—7=01s
(1)3 (24 (3)2 (4) 1
Ans. (3)

3 18 7 ( 275_52 342
SO'. (‘][l—[—- J.rl — E)+:‘ -I_“‘ rﬁJ—](19+--- ~= = ‘_4— zt)<2
o 4 4 4 V4

C,(3.3)r, =v9+9+7=425=5

2 2 -
c\cx=J(E—3J Br fF e,
= 2 7 ) 4 4 4 2

Henceri—ra<ciCa<rn + Iz
So number of common tangents

2
18. If(a+bx+cx2)'° = zpix' and p: = 20, pz = 240 then value of 2(a+b+c) is equal to (where a,b,c,eN)

i=0
(1)18 (2)12 (3)16 (4)10
Ans. (1)
]
Sol general term = —,m a"(bx)? (ex?)"
[ iry 0!
Coefficient of x' = p, wi.u"h =20
g o
a’h=2.... (1)
Coefficient of x2 = p, = ALTARRL R LR R
- 82t o 9o

45 atb2+10a%-= 240

9 a%h2+2 a%=48.......(2)
By(1)a,beN=a=1,b=2
By (2)c=6
Hence 2(a+b+c) =18
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19. Orthgocentre of a triangle having vertices as A (1, 2), B(3,-4) and C(0, 6) is

(1) (-129, -37) @) (7,3) (3) (129, 37) (4) (<37, -129)
Ans. (1)
A(1,2)
E
Sol. @-4) D S0.5)
. O4 _ 10
T

Equation of altitude AD is

3
y-2= 5 x-1)
3x-10y +17 =0 (1)
Mg - ?—:; =-3

Equation of altitude CE is

1
-6==(x-0
y S(X )
x=3y+18=0 (2)

Point of intersection of both altitudes is

H (=129, -37)

20. Area of region bounded by curve 2y2 = 3x, line x + y =3 and y = 0, excluded area of circle (x = 3)2 + y2 =
2 and above x-axis is A then the value of 4(r + 4A) is equal to
(1) 21 (2) 28 (3) 42 (4) 49

Ans. (3)

Sol.
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33

NG

x+y =3

J
ra |

By solving
X +y = 3 with 2y? = 3x
3 3
Wehavex= — &y= —
2 Y 2
So required area

(e
e
= !'.I__J_; x dx + j:{s_.xij
1 2

—area of sector of circle

%\ s &

1)) Waf

2 %|, 2\2/)U2) 4| 2
A=§+g_£=21—2n
2 8 4 8

= 4 (n+4A) =42
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