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50. (A)
L J
PART B
SECTION A fan 0= %
sin 20 = 2tan® tan?
1+ tan“0
-1 (cos x—sinx 2
tan (cosx+sinx> _ 2(3)
4
— ! (m) i
1+tan x 4
-3
tan%—tanx %
=tan |
1+ tan-; tan x _ 12
K]
= tan~ <tan<£—x>> . -12 .
4 = sin |2 tan 3 + cos (tan \/5)
T 3n
Here, — 4 <x< 4 = 12 + cos (tan_] <tan l))
13 3
3n X
=~ . 2, o (..£e<1 £>>
oo ? 13 3 173 2° 2
373<fo<3 :Q_i_l_
~(54)< (53 s
4 Y <€(T2 _ 24+13
. 26
4 _ 37
26
5 3.
sin (2 tan”* g) + cos (ta;f1 ﬁ) [ ) X =e 7

sin (2 tan”" %)

Now, Take tan™! % =0,

log ¥’ = log e* 7
~ ylogx=(x-y)loge
o ylogx=x-y




AN

ylogx+y=x
y(logx+1)=x
X

Y- 1+ log x

Now, Differentiate w.r.t. x,

dy d ( X )
1+log x

dx  dx

(1+log x) %(x) - x%(l +log x)

(l+logx)2
B (1+logx)(1)-x~(0+17)
(1+logx)2

1+logx—1
(1+logx)2

@ B log x
dx (1+ log x)2

I :/ dx
Vx=1)(x-2)

-~ dx
/\/x2—3x+2

T

1 =log|x+ % e s/x2—3x+2|+c

o

(=4, 0)

(0, —=4)

> X

4
N gl <£)]
2 2 4,
=8 sin'(1) - 0

-3(3)
=4n
Required area = 4|1|
= 4(4n)

= 167 sq. unit

6.

> y=usinx,x=0and x = nt from this area of region is A.

N

: ) T

Y

T
I = fsinxdx

0

us

= (_ cos )C)O

=—cos m+ cos 0

=(-1)+1
=1+1
=2
A = I
=2 sq. unit
7.
dy 1-)°
- 4+ —
~ dx 1-x° 0
dy 1-y°




®

S 1Y

dx x/l—x2
dy __—dx
-y V1-2

— Integrate both the sides,

, / dy f —dx
1- y2 V1- X
L osin\(y) = —sin”\(x) + ¢

L osin\(x) + sinTl(y) = ¢

Which is required general solution.

A(1, 1, 2), B2, 3, 5), C(1, 5, 5)
AB =(2,3,5-(,1,2)

=(1,2,3)
=i +2] +3k
BC =(1,55-(2,3,5)
:(719250)
=1 +2] +0k
Area of AABC = %IEXB—C)I ....... (1)
ik
Now, ABxBC =|1 23
-120
=—6i —3] +4k
|AB x BC| = y/36+9+16
= /61

61
From equation (1), A = 5 89 unit

b, =3i +2j +6k

b, =i +2j +2k

Suppose, Angle between two lines is o then,

b b,
cosa=g ......... (1)
| 5] 5, |
=(@i +2] +6k) (i +2] +2k)
3+4+12

=19

b, | = +/9+4+36

b - b,

1 2

=3
From equation (1),
19|
(7)(3)
_ 19
21

19
— 1 ==
(04 cos (21 )

Therefore, Angle between two line is cos™! <%>

cos o =

roo=(i +2] +3k)+ni -3]+2k),LeR
i %2+ 3k;

)
Il

b, =i =3 +2k

and 7 =4i +5] +6k
+uRi +3j +k)ypeR

a, =40 +5] +6k;

b, =2i +3j +k

ik
Now, b xb, =|1 =32
2 31
=9{ +3] +9%
z 0
Lines are intersecting lines or skew lines
a, ~a, =30 +3] +3k
|’ x b, | = /81+9+8l
= Y171

Now. (&~ a) (5% B,)
=@i +3] +3k) (=97 +3] +9k)
=-27+9+27
=9
=0

.. Line are skew lines.
Shortest distance between two skew lines,

(4, = a)-(5 %5,
|5, %5,

9
V171

‘o

w
W

2

O

unit

B



11.
;> If a multiple of 3 comes up, throw the die again and if

any other number comes, toss a coin,

Die is thrown

3,6 1,2,4,5
again throw die coin is tossed
1,2,3,4,5,6 H, T

S=1{G,1),3,2),3,3),3,4),(3,5), (3, 6), (6, 1), (6,
2), (6, 3), (6,4), (6, 5), (6, 6), (1, H), (1, T), (2, H),
(2, T), (4, H), (4, T), (5, H), (5, T)}

Event A : at least one die shows a 3,

A=1{G,1),(3,2),(3,3),(3,4), (3, 5), 3, 6), (6, 3)}

r=717
7
P(A) = %
Event B : tail on coin
B={1,T),2,T),#T),(S D
r=4
4
P(B) = 20
AnNnB=¢
PANB)=0
PB|A)=0

12.

[y Since E and F are independent, we have,

PEnF)=PE)-PF 1
EnF S
. (ENF) E
(EnF) EANF E'nF
From the venn diagram in Fig., it is clear that
E N F and E N F’ are mutually exclusive events
and also E=(E N F) U (En F).
Therefore P(E) =(E N F) +P(E n F)
or P(E N F’) =P(E) - P(E N F)
= P(E) — P(E) P(F) (by (1))

= P(E) (1 - P(F))
= P(E) - P(F")

Hence, E and F’ are independent.

13.

14.

SECTION B
1, x>0
Here f: R > R, f(x) = 0;, x=0
-1; x<0

Take, x, = 2 and x, = 3,

fO) =1 f(xy) = 1

x, # x, But f(x)) = f(x,)

. fis not one-one function.
(Here, Take infinite value such that x, and x, are
different.)

Range of signum function = {-1, 0, 1} # co-domain
fis not onto function.

Note : Heref: R > R

..
T Bads W 70 is also signum function.
0 ; x=0
123
Take, A = [4 5 6]’
-7 -8 -9
B [ 2 4 6 ]

Suppose, order of matrix X is m X n
Here, order of matrix
A is 2 x 3 and order of matrix
Bis 2 x 3.
For defining XA,
Number of column of X
= Number of Row of A.
Find the matrix X

123 -7 -8 -9
SothatX[456}—[2 4 4}

n=2
Order of XA = order of B
mx3=2x3
m =2
Therefore, order of matrix
X must be taken as 2 x 2.

ab
cd
Here, XA = B

IR S Y

at+4b 2a+5b 3a+6b _ -7 -8 -9
ct4d 2c¢+5d 3c+6d 2 4 6

Suppose, X =




15.

a+ 4b = -7
2a + 5b = -8
c+4d =2
2¢ + 5d = 4

Solving equation (1) and (2),
2a + 8b = — 14

2a + 5b = - 8

- +
3b =-6
b=-2

Put b = — 2 in equation (1),

2a — 16 = — 14

2a =2

a=1

Solving equation (iii) and (iv),
2¢ + 8d = 4

2¢ + 5d = 4
3d =0
d=0

Put d = 0 in equation (iii),
2¢c+0=4

e =2
Therefore, a = 1, b = — 2, ¢
1 -2
X:
2
538
A=12 01
123

Co-factor of the element 2 A,

Co-factor of the element 0 A,

Co-factor of the element 1 Ay,

A= ay Ay T anAsy, T aynAg,
(2)(7) + (0)(T7) + (1)(=7)
14407
=17
A =7

=2,d=0

38
=D [9-16]
=D
=7

58
=C0) 3
=) [15-8]
=7
53
“CD
=D [10-3]
=D @)
=7

16.
Take both the sides /log,
ylog(cosx) = xlog(cosy)
Y % log(cosx) + log(cosx) % v
_ .4 d
=X log(cosy) + log(cosy) P
, dy
LY Cosx (= sinx) + log(cosx) I
1 oy
=X Cosy (- siny) I + log(cosy)
dy dy
.. —y tanx + log(cosx) 2 W* tany I + log(cosy)
i/ 0, b il = +
. log(cosx) e xtany iy og(cosy) + y tan x
dy
I [log(cosx) + xtany] = log(cosy) + ytanx
. ﬂ _ ytanx + log(cosy)
" dx xtany + log(cosx)
17.

W)= (- 2)7
f&) = (x(x - 2)°
= x*(x — 2)?
= x2(x? — 4x + 4)
S(x) = x* — 4 + 4x?
S = 4 - 1207 + 8x
= 4x(x* - 3x + 2)
=4dx(x - 2)(x - 1)
— For finding intervals,

fx) =0
dx(x = 2)x—-1)=0
x=0 x—2=0 x—1=0
x=2 x =
| | |
f 1 i
—00 0 1 2 o

> Vxe (00 =2x<0,x-2<0,x-1<0
=>xx-2)x—-1)<0
= 4dx-2)x-1)<0
= fx) <0

- f1is strictly decreasing function in the interval of

(=0, 0).

- Vxe (0,1 =>x>0,x-2<0,x-1<0
=>xx-2)x-1)>0
S>4xx-2)(x—1)>0
=fx>0



. fisstrictly increasing function in the interval of (0, 1)
- Vxe(l?2) =>x >0,x-2<0,x-1>0
Sxx-1Dx-2)<0
=>4dx-1)x-2)<0

=f‘x <0

.. fis strictly increasing function in the interval of (0, 2)
=>x >0,x-2>0,x-1>0
=>xx-1Hx-2)>0
=>4x-1)x-2)>0

= ‘x>0

.. fisstrictly increasing function in the interval of (2, o)

- Vxe (2

Since, A+b+c=0 we have,
a (d+b+c)=0
of d-d+a b+d ¢c=0
Therefore, a@ - b+a - c=—|a F=—1 .. (1)
again b - (a+b+c)=0

—

or a-b+b - c=—|7|2=

-6 .. 2)
Similarly, a - c+b - c=—4

Adding (1), (2) and (3), we have
20d - B+b - c+d - ¢)=-21

or 2u =-21, ie, p= %

L 7 =0 -2] +3k)+u-i + ] <2k)
@ =1 -=2] +3k;
and 71)=—f+j'—2/€
L: 7 =@ -] -k)y+s(i +2j-2k)
a, =i -] - ks
and 72>:l'+21—2k
Now, b1 ><b2
ik
=l-11 -2
1 2 -2
=2{ — 4] -3k
£ 0

.. Lines are intersecting lines or skew lines,

= JQ2P+16+9

20.

4 — 4

= -] -ky—(i -2] +3k)
=07 + j -4k
Now, ('@, =)~ (b xb;)
=i + ] —4k)y @i -4 -3k)
=0-4+12
=8=0
Lines are skew lines.

Shortest distance between two skew lines,

(a5 =) (5, %5,
[,

unit

8
/29

The shaded region in Fig. is the feasible region ABC
determined by the system of constraints (2) to (4),
which is bounded.

The coordinates of corner points A, B and C are (0,5),
(4,3) and (0,6) respectively.

Now we evaluate Z = 200x + 500y at these points.

H PN
::'5,; Q 75‘
BEE N ‘B&A}}
3
1 N
B S
0 C H 4 5 9 ”27‘1‘?76 §
ST
ey e
Corner Point Corresponding value
of Z
0, 5) 2500
4, 3) 2300 - Minimum
(0, 50) 3000

Hence, minimum value of Z is 2300 attained at the point

4, 3).



21. 5 -1 2] [-10 0 -5] [600
> Two fair dice are thrown, =19 -2 5|+|-10 =5 —-15|+(0 6 O
006

.S 0—-1-2 -5 +5 0
.. Sample space -

=, 1), (1, 2), (1, 3), (1, 4), (1, 5), [5-10+6 ~1+0+0 2-5+0
(1, 6), (2, 1), (2, 2), ... (6, 6)} — [P 710%0 =275+ 6 57150
10-5+0 —-1+5+0 -2+0+6
~ n(S) =36 _
Event A : we obtain 6 on 1% die 11 _1 _130
{(6, 1), (6, 2), (6, 3), (6,4), (6, 5), (6, 6)} -5 4 4
n(A) = 6 ‘
Event B : we obtain 2 on 2™ die I -1 2
23. A= -2
(1,2),2.2),(3,2),(4,2), (5,2, (6,2)} S
n(B) =6 > Co-factor of element 1. A, =(-1) 8 _32‘
~ANB=1{62)
=(1)(0-0)
~n(AA~B)=1 i
n(A) 6 1 -
P(A) = 2S) 36 6 Co-factor of element 1 A, =(-1) i 32‘
~ n(B) _ 6 _ 1 =(=1)9+2)
PE= ) T a6 T 6 o
1 1
. . -4 01 30
- PA) - P(B) = ¢ x g Co-factor of element 2 A, =(-1)* 1 0‘
1
- L =(1)(0-0
36 (1)(0-0)
ANB) -
Pan - MA00 2
n Co-factor of element 3 A, =(-1) 0 3
1
= 36 =(D(3-0)
=3
. P(A) - P(B) = P(A N B) s
. Event A and Event B are independent events. Co-factor of element 0~ A,, =(-1)* 1 3‘
=13-2
SECTION C 71( )
I
22. Co-factor of element 2 A,; =(-1) 10
o AY SALA =-1(0+1)
2 0 1][2 0 1 =-1
=12 1 3112 1 3 -1 2
1 =10ll1 =10 Co-factor of element 1~ A, = (-1)* 0 -2
[440+1 0+0—1 2+0+0 =12-0
= [4+2+3 0+1-3 2+3+0 =2
12—-2+0 0—-1+0 1-3+0 Cort fel 0 A —(1y 1 2
5 _1 o-factor of element 5 =1 3 o
A2 =[9 -2 5 —_1(2-6)
0 -1 -2 g
Now, AZ — 5A + 61 1 -1
, Co-factor of element 3~ A,; =(-1)°
5-1 2 2 01 100 30
=(9 -2 5|-5/2 1 3|]+6/0 10 =1(0+3)
0-1-2] |[1-10 Joo1 _3




24.

0 3 2
adj A =|-11 1 8
0 -13
1 -1 2][0 3 2
AadiA) =13 0 —2f[-11 1 8
10 3[([0 -13
[0+11+0 3—-1-2 2-8+6
=[0+0+0 9+0+2 6+0-6
| 0+0+0 3+0-3 2+0+9
11 0 0
Afadi A) =|0 11 0
0 0 11
o 3 2l[1 -1 2
(adj A)A =1|-11 1 8|[3 0 -2
0 -13|]1 0o 3
0+9+2 0+0+0 0-6+6
=|-11+3+8 11+0+0 —22-2+24
0-3+3 0+0+0 0+2+9
(11 0 0]
(adj A)A =[0 11 0
10 0 11}
1 -1 2
Al =3 0 -2
1 0 3
=10-0)+109+2)+2(0-0)
=11
100
AlL, =110 10
001
11.0 0
=lo0 11 0
0 0 11

From equation (1), (2) and (3),
A(adiA) = (adjA) A=|A| 1

y = 500e™ + 600e7*

Diffeentiate w.r.t. x,

d
ay =500 €™ (7) + 600 ¢ ™ (-7)
Now, differentiate again w.r.t. x,
2
. ﬂ — 7x —7x
e =500 e™ (7)(7) + 600 e ™ (=7)(-7)
g
" d—}; =49 (500 ™ + 600 )
x
2
dy

" ? =49y

. (1)

. Q)

25.

26.

We have
f) =3+ 43 - 1232 + 12
or f(x) 12x3 + 12x% — 24x
=12x (x — D(x + 2)
or f‘x) =0atx=0,x=1and x =-2.
Now, f(x) = 36x + 24x — 24
=12 (3x*+2x-2)

f"(0)=-24<0
or f')y=36>0
f"2)=72>0

Therefore, by second derivative test, x = 0 is a point
of local maxima and local maximum value of f at
x =01s fl0) = 12 while x = 1 and x = — 2 are the
points of local minima and local minimum values of
fatx=—1and - 2 are f{1) =7 and f (- 2) = — 20,

respectively.

i 5x dx

(x+ 1)(x*+9)

5x __A +BX+C
(x+ 1(x*+9) x+1 ¥ +9

L =AM+ 9) + Bx+ O)x + 1)
— Now, Take x = —1,
. =5 = A(10) + (Bx + C)(0)

A= —L
LA= 5

— Now, Take x = 0,
2. 0=9A + B(0) + C(1)
-9

'.0:7+0+C

R
s C= >
— Now, Take x = 1,

~5=10A+ B+ O)2)
© 5=10A+ 2B + 2C

-.5=ﬁ+2B+2<2>

2 2
L 5=-5+2B+9
2B =1
ono L
.B= 5
S5x dx

(r+1)(x*+9)

RN
_—1 [ dx +/‘2x 2
2 J x+1 P19 &




27.

™

_ 1 dx 1 2x
"2 ) o ) e ®
9 dx
+7
27 x¥*+9
d
-1 [_ds 1/@‘*“”d
N A B P
N gf dx
2 (xr+@3y
-1 1
:Tlog‘x+l|+zlog(x2+9)
“al5)an(3)
I = 2 g+ 1]+ L log @2+ 9
2 og |x | 4 og (x )
+%tan’]<%>+c
2y cotx—4 (1)
dx y colt x X cosec X

2}
Comparing equation (1) with d—J; + P(x) y = Q(x)
P(x) = cot x

Q(x) = 4x cosec x

— Integrating factor

LF. =

B [ P(x) dx
_ ef cot x dx

log | sin x|
e g

= sin x

—  Multiply equation (1) with sin x,

dy

I sin x + y cot x sin x = 4x cosec x sin x

% (y sin x) = 4x

ysinx:/4xdx

ysinx=2*+c¢

- Ifx=% and y = 0, then
OZZRT2 +c
o
~ oX

— Putting the value of ¢ in equation (1),

y sin x = 2x* —

2
T

2 >

where, sin x # 0

e

Which is the particular solution of given differential

equation.



