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Sol.

4

g5 "

PART : MATHEMATICS

An AP, consists of 2k elements in which sum of all even termms is 55 and sum of all odd termns is 40 and
last term exceeds 15" term by 27 then find k.

(5)
& +aa+ ... +axk=55 (1)
a1 +as +a+ ... +azxk-1=40 (2)

equation (1) — (2)
d+d +....+d=15
kd =15
and e =27 +a
a+(2k-1)d =27 +a
2kd-d =27
30-d=27 =d=3andk =5

4 boys and 3 girls are to be seated in a row such that all girls sit ingether and two particular boys B
and Bz are not adjacent to each other. Then the number of ways in which the amangement can be
done.

(432)

= 51 Bz Ba Ba

G G2 Gs > All together

—— (1l s B By

For B: and Bz

4z %21 x31 %31

43

x 2xbxb =432,

2 _Bt+15

:.:]"
If fix)= I = dt. Then find number of point of maxima and minima of fix).
D

(5)
fix) =

4 2
X B:-:_ '15:2:-:! 0
B

=
_ 2x(x? -5){x* -3)
3 3

fix)

fix) =

e
2x(x—¥3)(x—¥5 ) (x+4¥3)(x+¥5)

e

--|+'| L —|+

] | = If |
—h e 0 43 45

Number of points = 5.
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Sol.

£4

The number of relations, onthe set {1, 2, 3} containing (L 2) and (2, 3), which are reflexive and
transitive but not symmetric, is

(3)

R is reflexive == R have (1, 1), (2, 2), (3, 3)
R is fransitive

-~ eneR - g3eR

={1, 1}, (2, 2}, (3, 3), (1, 2), (2, 3). (1, 3}}
Clearly Ry is reflexive & transitive but not symmetric
Similarty
Rz ={(1, 1), (2 2),(3,3), (1, 2). (2, 3), (1, 3). (3. 2)}
Rs ={{1, 1), (2 2). (3, 3), (1, 2), (2, 3). (1. 3). (2, 1)}
So four relations.

If 2x* +({cosf)x—1 =0, 6 < [0, 2x] has roots « and . Then maximum and minimum value of o +f% is
M and m then find 16(M +m)7?
(25)
2 +{cosf)x—1 =0
—c::sﬁ 1

o +p = uﬁ——

o5

o+ 07 =la +pF - 2ap - =

+1

! 2
at+f? =la? +p7F - 2a%p* = 1 Eﬂfﬂ 7'1] _E_

;

cos’ B

ad 4 { ~1I - =

Maximum when cchB =3

—|...1l 2

Mimimum when cosh =0

: ol |
m=1-— ==
A

) i 2 B
16(M+m) —1q s zl =25,



g

let A and B are bwo events such that P(A —~ B) =

P(AUB) .

122 — Tx +1 =0, then —=——=
Pla~B)

3
4

ol Alp |
"8/
P{A.-wB}F[A.--.EJ__l

P(B) P(A) 12

—  P(ALP(B) = 11;]

&)
F[ﬁ]+F(E =t
B a) 12

" -
P2 4P 2 |-
L B

i Al 12
PlA~B)
P(B)

E__
A

l

MNow,
PlACB)_ 7
T OPA) 12

Sy
TP{A}IJ 12

P(A ~ B) [ b

o

10

=P(A) +P(B)— PlA
ey 1o

10 10 10

P(A) +F(B) =

Now, P(A . B)

P(A_B) F"{A ~B)

Now,

1-P(A-B) Y 7g

10

is equal to

|

.. (i)

. {iii)

{from i)

~ B)

1

P(AmB) P{AUB)

If 6 = [0, 2x] satisfy the system of eguations 2sin® =cos26 and cos®d =3sinb, then the sum of all real

values of 8 is -
3n
1 iy
(1) 5
(2)

2simll =cos20 ...0i)
25t =1 - 2sindp

P

and

4sind =1
sind =i-—1
2
From abowve,
O == L
6 6

~1-P(AuB) , 6

2
1 4
10

bid I
3) = 4) —
(3) 5 (4) 3
cos® =3sind  ....{ii)
2(1 — siréf) =3sind
2sirdd +3sind - 2 =0
sind ——1 =0 e = EE
2 6 6

sinfd =— 2 = Mot possible

= 2 and F| - Flf%] are roots of equation
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B.

Ans,

Sol.

MEI
kll

LetA={,2 3, 4}&B={14 9 16}; Iff: A —» B then number of many one function from A to B are

(1) 127 (2)151 (3) 232 (4) 280
(3)

A B
Total number of funciions rom A —» B=4.4.4.4 =(4)*

Total number of ore-ore function A — B =4!
Therefore toal number of many one function A — B will be (4)* — 4!

=232
Let @ and b be two unit vector such that angle between 3 and b is-;E.If:t_a +3b and 24

perpendicular to each other then the product of all possible values of & is
(6)

given |al1
IbE1
' : bl §
.-b=_
=
_ab
|allbj
1 an
2
(~a +3b). (2@ +ib) =D
on solving,
A7 410k +6 =0

product of roots =6

+ib are
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; . . =1 =3 —4
10. Gwer:apmntl‘{l.—l,ﬂ}andlmex =L 22

find perpendicular distance between the point

2 4 =i
and line.
(1) V35 @3 @) 17 (@) E
Ans. (1)
Sol.
! P20
Q (2h +1, 44 +3, — 2 )
PQ.€=0 (c=(24-2))
2. (2n) +4{45 +5) +(-2) (2. +4) =0
il
==
2
Distance between point Q(0, 1, 5) &P (1, -2, 0) = V35
11 If system of equations x 4y +2z =6, 2x+3y +az =a +1.
—x — 3y +bz =2b has infinitely many solution then find value of 7a +3b.
Ans. (16)
Sol. For infinite solution, aP1 +[iPz =P3

o (X +y +22—-6) +p (2x +3y+az—a—-1)=—x—3y +bz- 2b
(e 4200 +{o +38W + (2a +af)z- 6 — (a2 +1)p =— x-3y +bz- 2b
Comparing coefficient of x, y, z and constant

a+Zfh=-1 .{L]I-| a4 thena =3
a+3p=-3 ..(ii)]
2o +af =b 1)
- 61 —(a+1)p =2b {iv)
Put «, [} in equation (jii) and (iv)
23 -2a=b = 6=b+2a v
—-6i3)-{a+1)(-2) =-2b
= -184+2a+2=—-2
2Za+Z2b=16 = a+b =8 v}
By solving (v) and (vi)

a=-—2and b =10
Then 7(=2) + 3(10) =16.



12 If 2{1+i)+Z(1-i}=4 divides area bounded by |z — 3] < 1 into two areas « and |} then find value of

e — Pl -
(1) ;EL <1 (2) ;z' =T 3) % M}#;
Ans. (1)
o
/]

Lne  z(l+)+2(1-0)=4
(x+ )L+ i)+ (x—iy)1-i)= 4
X—y=2 R
crde: (x— 32 4y <1 _....{ii)
point of intersection x =2, 3
it = area of sector AB — area of AAOB
2 pE 2342 2

2k 2 4 2

o (3-3)-3.

" i
- = + =41
la I’EI-2 # 5

3 =3

s - T M:a-fﬁenﬁmmemmema
=l F1

Ans. (465)

230 F & 3012%,,-30,
e g 30, ;rdu r) 3Q
30 1
30,

S ;
-30) 2%, 1|
r-1

% L

E 1,
=30> 29, (30 +1)-r)
r=1

30
=30) 29. -(30-(r-1))

_ 3 _ E 1)
= "-I'Fzzgﬂm _{E]Z[r_ lll' B{.-L
=1 F=l

= (301 - 2% -30d29). 2%
- (30§ —15-29'2%

— (900 435)2%

=465 . 2%

oo =465
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14. Find area bounded by curve v =x* — 4dx + 4 and y* =16 — Bx .
Ans. (83)
Sol. Pointof Intersection

v =16- 8x

l(x—212f =16-8x
(x—2)* = 8 (x- 2)
=2, x-2=-12
=0

&

3 ] . \
Area:j“ T6-8x - (x—2) Hx - | L6-8XE (x-2 -m_m_‘ﬁ-f g
) 3 12" 3 3

il oo

3 = 3
= (48
5 ) ; | )

15.  If tr{M) denates sum of the diagonal elements of a 3 x 3 matrix A, |4 -—51 and let B = adj(adj(24)) and

triA) =3 then find |g + ir{B)
Ans. (280)
Sol. adj(adja) =|4"* A

B = adj (adj28) = |24 72 - (274 )2A)

= 2%% (2A)- 8A

E

|B|I =83 |a| = 256
tI'{E] =Et1'{ﬂ.} =8 x3 =24
|4 + r{B) =280



16.

17.

Sol.

Distance between two parallel lines L1 & L is 5. Find the square of side length of equilateral triangle
ABC where B & C are on lines L1 & Lz respectively and A is between the lines, one unit away from L.

(28)
2 (120
X
A5
G
14 X
]
I B L3
In AABP
1
coshh ==
X
In AMCO
cos (120%- &) =j
X
[I—_-—lcnsﬁ-.-ﬁstrﬂ =—
| 2 2 _
(1143, 1) ,
| 2 g x? |
— ¥ =28

X5in X sin I

x

jex.:'_ - 2?5.

T e
f—ﬁ\’;l

Let : fix)= a =sin’ x

fx)=sin!x

1_2

1 1—x°

fix)=sinlx +
. {1— sz{i Ir 1-x

)= a* Xsin "X

1-x

AE
E_{_l‘*_ 2 _xle
L 2] B3

dx =g (x) +C. Find ‘;{



