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Q.1

(a) f : R — R 1s defined as f (x) = 3x
Let x,y €R such that f (x)= f (y)
=>3x=3y
=>x=y
.. fis one-one

Also, for any real number (y) in co-domain r, there exists> in R such that

3)-43)->

.. f 1s onto.

Hence, funstion f is one-one and onto.

] "T o -] n
(b) lLettan +3 =x. Then, tanx = Jr: = tan :

: ; . : - T
We know that the range of the principal value branch of tan ' is i
L =
s tan” V3
3
{ { -
| n n 2n
Let sec™ (-2)=y. Then, secy=-2=- m:c‘ ‘:scc\ n =sec
\ \ 3
: ; : |m |
We know that the range of the principal value branch of sec™ 1s [U,n ]f-g 5 [
g
: 2n
sec” (=2)=

A

t

~
(PSR
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(©)

A and B are symmetric matrices, therefore, we have:

(1)
[( A-B) = ,r‘—n']

[(_m)' =B r]
[ﬁ (1]

1and B'=B

A
Consider (AB- BA) =(AB) -(BA)
—BA-AB

= BA- AB

=—(AB-BA)

.(AB-BA) =—(AB- BA)

Thus, (AB — BA) is a skew-symmetric matrix.

V. 1
A exists and 4 ' = —adjA.
(d) since A is an invertible matrix, A
. - . a b
As matrix 4 isof order 2, let A = :
| c d_
_ d b
Then, | A = ad - bc and adid = I
C a |
Now,
d -b
A A
1" = —adid =
o a
A A |
d -b
A A 1 | d b 1 |
- ‘ ~ad h(') AV | :
¢ a A |—¢ a Al A 1
| A
1
sdet(A47')=
det(4”)=
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(e) Let y =x% +3x+2

Again Differentiating w.r.t.x

d (dy) _d(2x+3)
dx

E dx

d’y d(2x) N d(3)

dx?2 dx dx
2
y
—==2+0
dx?
d’y
dxz 2
- ix
® .=
J sin? x cos? x
1
= R .(lx
f sin? x cos? x
- 2
sin® x + cos® x :
= .dx Using sin® x + cos® x = 1
f sin? x cos? x ( g )
(02 2
sin® x cos® x
= S T .dx + . A .dx
f sin? x cos? x f sin? x cos? x
1
=[ —— .dx + [—— .dx
COos“ Xx sin®- x

= [sec? x. dx + [ cosec’x.dx

= tanx —cotx+C

using Isecz x.dx=tan x

and_[ cosec’x.dx = —cotx

[SRINAGAR]
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2\ 2
@ (i’ );] +(Z—yj +sin[fl—yj+l=0
X X X

The given differential equation is not a polynomial equation in its derivatives. Therefore,
its degree is not defined.

(h) vector *is a unit vector if P/ =1
Now,
|hal=1
=>[1||al=1
-1
=>al=— A#=0
=>a=L [|Zz|:a}
|2

a- . . 1
Hence, vector™*is a unit vector if a=—

Al

(i) Itis given that|d| = 3 and |B| = 3;—5
We know thatd X b = la] |5| sin @ A, where i is a unit vector perpendicular to both @ and b and
between @ and b.
Now, @ X b is a unit vector if |& X Z;l =1,s0
|dx5|=1=>l|&||5|sin9ﬁ|=1 =>||Ei||5|sin9|=1

3% Xsin@ =1 in@ = ! 0 =
il — S — = = —— = —_——
S1 S1 \/.2

- T . . - .5 b3
Hence d X b is a unit vector if the angle between @ and b is s

The correct answer is (B).
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() Let
E : A speaks truth
F : A Lies

H : head appears on the toss of a coin

We need to find the Probability that head actually appears, if A

reports that a head appears
i.e. P(E|H)

P(E) . P(H|E)

PEEIH) = 5E BHIF + PE) . PHTE)

P(E) = Probability that A speaks truth

P(H|E) = Probability that head

appears, if A speaks truth

1
2

Putting values in formula,

Putting values in formula,

P(E|H) =

P(F) = Probability that A lies
= 1-P(E)

P(H|F) = Probability that head

appears, if A lies

N | =

[SRINAGAR]
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Section B

Q2: [Itisgiven that f: R« — R is defined by i x
One-one:
f(x)=/(»)
N I
Tx oy
=>X=Yy

~fis one-one.

Onto:
1 ..
x=—eR, (Existsas y#0)
It is clear that for ye R., there exists y such that

fisimrlens
\V)

~f is onto.
Thus, the given function (f) is one-one and onto.

/

: 1 | e . n
s (‘a]_-"- — =—sin f]—sm[—f :
Let sin™ - Thensiny = < L6 ) 6

We know that the range of the principal value branch of sin”

lis

/

[ n) 1]

Jand sin\ 6/ 2

I
VA
oo

g n
15 ——.

6

o
Sin |——
-
\ - J

Therefore, the principal value of

Yoo Fard Wonk Leads to Strong Foandation
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Q4

(i) Let
It can be observed that in the second row, two entries are zero. Thus, we expand along

the second row for easier calculation.

-1 =2 3 -2 3 -1 X
A= u_5 0 ms 0 v—(—rl)s _Sz(r—l_ms):—-lz
OR
3 =1 —i
g0 o -1
g =5 ©
3| S-ely Jeealy S

=3(0(0) - (=5) (-1)) + 1 (0(0) - 3(- 1)) =2 (0(-5) - 3(0))
=3(0-5)+1(0+3)-2(0-0)

=3(=5)+1(3)+0

=-15+3

=-12

| SRINAGAR | Your Fard Werks Leads to Strong Foundation
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Q5 Atx =5

f(x) is continuous at x = 5 if

lim f(x) = £(5)

L.H.S R.H.S
Lim f(x) £(5)
= lim (5x —3) =5(5)-3
Puttingx =5 ==
= 5(5) - 3 ke
= 22

Since, L.H.S =R.H.S

Hence, f is continuous at x=5

2x + 3y = siny
Q.6

Differentiating both sides w.r.t.x

d(2x+3y) _ d(siny)

dx dx

d(2x)

+ d(3y) — d (siny)

dx dx

(Derivative of sin xis cos x)

5 d_x 3d(y) _ d (siny) " dy

-+

dx dx dy

dy dy
2+3—=cosy X —
dx Y dx

dx

[SRINAGAR]
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dy dy
~ N ——— —
cosy " 3 i 2

dy B
= (cosy—-3)=2

dy 2

dx (cos y—3)

Q7: LetRadius of circle=r

& Area of circle= A

We need to find rate of change of Area w. r. t Radius

, dA
i.e. we need to calculate o

We know that

Area of Circle = A = rr?

. . dA
Fmdmg;
dA _d(mr?)
dr ~  dr
g4 )
dr - dr
dA
pl m(2r)
dA
e 2nr
When r=3cm

| SRINAGAR | Your Fard Werks Leads to Strong Foundation 10
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dA
—=2nr
dr

Puttingr=3cm

dA

— =2nx3
drily =3

dA "

i = 6n
drily =3

Since Areais in cm? & radius is in cm

dA

— = 6n cm?/cm
dr

Q8: Consider |= f(ax +b)?dx

- f[azx2 +b%+2abx)dx

=a3fx2d><+b2fdx +2abf><d><

3
X S X -
2?+b2x+2ab —+C

4

=a

2.3
| = g ; +b%x+abx?+C

[SRINAGAR]
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Q9: [xsinx dx =xfsinxdx—f(%fsinxdx)dx
=—XCOSX — f—cosxdx

=—xcosx+ [cosx+C

=—Xxcosx+sinx+C

Magnitude of @ = V1% + 12 + 22
ld|=vI+1+4=6

-
l

Unit vector in direction of @ = ﬁ .a
a

Q I1: Direction cosines of a line making angle a with x — axis, 8 with y — axis

and y withz—axis are/, m, n
I=cosa, m=cos B, n=cosy

Here, @ =90°, 8 =135°, y =45°,

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 12
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So, direction cosines are

I=cos90° =0

m = cos 135° = cos (180 -45°) =-cos45° =

il

n=cos45° =

il =

Section C

QI2: A relation R on a set A is said to be an equivalence relation if and only if the
relation R is reflexive, symmetric and transitive. The equivalence relation is a
relationship on the set which is generally represented by the symbol “~".

Reflexive: A relation is said to be reflexive, if (a, a) € R, for every d € A.

Symmetric: A relation is said to be symmetric, if (a, b) € R, then (b, a) € R.

Transitive: A relation is said to be transitive if (a, b) € R and (b, c) € R, then (q,
c) eR

R = {(a, b): a < b*}
.f l L .sz. since i >
It can be observed that = </ =
=R is not reflexive.
Now, (1,4) e Ras 1 < 42
But, 4 is not less than 12
~(4,1)¢R
~R is not symmetric.
Now,
(3,2), (2, 1.5)ep
(as 3 < 22 = 4 and 2 < (1.5)? = 2.25)
But,. 3 = {1.5) =225
+(3,1.5) &R

~ R is not transitive.

Hence, R is neither reflexive, nor symmetric, nor transitive.

| SRINAGAR | Your Fard Werks Leads to Strong Foundation 13
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Q 13 J [ COsSr SN

-SIN& COSd

r COsSdr =3INna ‘

|sing  cosa

| cosa  Ssina
SN LS or

‘A CosS sin

sina cosa |
! [L'U‘\h’ }(l.'i‘?‘.l".{:l L3 [ - 51N ﬂ']{ hlnf!]

| (sina)(cosa ) +(cosa )(-sina)

(cosa)(sine)+(-sina)(cose) |

(sina)sine )+ (cosa)(cosa)

COS™ @ +8in° & SIN (& COSCr = SIna COs &

| SIN ¢r COS (X = SIN £ COS (r SIN° & + CO58™ &
| ]
!

e r

L0 I

Q.14:The feasible region determined by the constraints, x +y < 4, x >0, y >0, is as follows

The corner points of the feasible region are O (0, 0), A (4, 0), and B (0, 4). The values of Z at these
points are as follows.

Corner point | Z = 3x + 4y

0(0, 0) 0
A(4, 0) 12
B(0, 4) 16

— Maximum

Therefore, the maximum value of Z is 16 at the point B (0,4).
| SRINAGAR |
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Q:15(a) f{x)=(2x—1)

Square of number cant be negative

It can be 0 or greater than 0

Hence,
Minimum value of (2x —1)? =0
Minimum value of (2x — 1%) +3=0+3=3
Also,
there is no maximum value of x

= There is no maximum value of f(x)
®f(x) =x3+1
Finding f'(x)

d(x3+1)
dx

{x) =

3x?

Puttingf’(x) = 0

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 15
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Finding f”(x)
f'(x) = 3x2
(X)) = 6%
Finding f’(x) atx =0
f7(0)=6x0=0

Sincef”(x)=0atx=0
~ The point x = 0 is neither a point of local maxima nor a point of

local Minima

Hence x = 0 is point of inflexion
Hence, there is no minimum or maximum value
2 2

Q. 16:The given equation of the ellipse, f—6 + K} =1 can be represented as

It can be observed that the ellipse is symmetrical about x-axis and y-axis.
. Area bounded by ellipse = 4 x Area of OAB

Area of OAB=J.04 vdx

| SRINAGAR | Your Fard Werks Leads to Strong Foundation 16
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2
=J.431/1—x—dx
0 16
=§J.4\/16—x2dx
4 Jo
4
=3F\/16—x2 +§sin_l ﬂ
0

4|2

%[zm +8sin”'(1) —O-Ssin“(O)]

e
= Jlan]

=3r

Therefore, area bounded by the ellipse =4 Y 3n = 12n units
Q.17: The given vectors are a=i—2j +3k and b=3i—2j +k

r

"-i:\;'l: 9" :' ¢}: :\,"|¢4’t):\{'l4

b

VI H(2) +1P =Jo+4+1=V14
Now, a-b =(i-2j+3k)(3i -2 +k|

1.3+(-2)(-2)+3.1

[SRINAGAR]
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a-b =lal h-‘cns 2
Also, we know that
~10=14V14 cos @

10
= coslt) = —
14

o 5)
= ¢/ = cos |?

/

Q.18: Angle between two vectors

& F=a, + ub, isgivenby

—_— —

b,.b,

cos 0= |—=—=
|b,||b,|

Eiven, the pair of lines is

?:(Zi—5j+lAc)+/1(3i+2j+61Ac) r=(7i-6k)+pu(i+ 2j -

So, @, =21 - 5] + 1k So, a,=7i+0j - 6k
b, =30 +2j + 6k b, =11 +2j + 2k
Now,

b,.b, = (31 +2] +6k) . (11 + 2] + 2k)
=(3x1)+(2x2)+(6x2)
=3+4+12

=19

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 18
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Magnitude ofE=x/37 + 27 + 62
|b;| =V9 + & + 36=v49=7
Magnitude of b, = V12 + 22 + 22
|by|=vVI+24+4=v9=3

Now:

cos 0=

cos 0 =

19
~0=cos?? (—)
21

19
Therefore, the angle between the given vectors is cos 1(5)

Q.19: Let y = (logx) ¥
Taking log both sides

logy =log (logx)“°%*
logy =cos x.log (logx) (As log(a®) = bloga)

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 19
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Differentiating both sides w.r. t. x.

d(logy) _ d(cosx.log(logx))
dx - dx

d(logy) (Q) _ d(cosx.log(logx))
dx \dy/ = dx

d(logy) (dy) _ d(cosx.log(logx))
dx dx) ~ dx

1 dy _ d(cosx.log(logx))
y dx dx

Using product rule in cos x . log (log x)

(wv) = uv + vu
1 dy d(cos x) d(log (log x))
— — = —— . log(logx) + . COS X
y dx dx g( g ) dx

1dy 1 d(logx)

i smx.log(logx)+logx. IxCOSX

1dy _ . 1

S ax - smx.log(logx)+logx X —.C0SX

1 dy _ . Cos X

Das sinx . log (logx)+x —

4y y (—sinx . log (log x) + e )

x log x

| SRINAGAR | Your Fard Werks Leads to Strong Foundation 20
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Putting values of y

dy

dx

dy
dx

Section D

(log x)°os* (—sinx . log (log x) + —= )

x log x

cos x

(log x)°°s* ( —sinx . log (log x))

x log x

(@ Let 14" =1

~2x dx = dt

_>'[l+\ (

i = j dt

=log|t|+C

=log|1+x*|+c

=log(1+

x)+C

w) Let1+logx=t

dx = dit

X

(l+(
= [—

one part

)L\)

dx = J.l “dt

.

S

(1+logx)
= -

-
b,

[SRINAGAR]
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(a) Let IZJE cos® x dx

Icoszxdxzj 1+cos2x x:£+51n2x:l x+sm2x _F(x)
2 2 4 2 2

By second fundamental theorem of calculus, we obtain

/ |‘|E‘|—un)
1l{m sinm) (. sin0 ".1
==l = |—| 0+ [
2|12 2 )\ 2 )|

(b)Let 1= |x+2]dx
It can be seen that (x +2) <Oon [ -5, -2]and (x +2) > O on [-2, 5].

I =] e 2 [ (e 2y ([Lre=] r@+[ 1)

| i)- *:(-3)-»( ;) -:(-5)}[(‘?~ +2(5)- ;--:(-3)

— [
W

"
=-]|2-4_-2
" 2

M5

+10 |+ ’ +10-2+4
25 25

=—2+4+'T—I(’)+-'1—'+|()—2+4

- ‘\()

= 4

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 22
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Q.21:(a) Given

P(A)=0.8 ,P(B)=0.5 & P(B|A)=0.4

Now,
P(BN A
PlBlA)=“ o0
04 PAN B)
0.8

P(ANB)=0.4 x 0.8

P(A N B)=0.32

_P(AN B)
(b) PAIB) =— o=

(©) P(AUB)=P(A)+P(B) - P(AN B)
=0.8+0.5 - 0.32
=1.3 -0.32
=0.98

OR

| SRINAGAR | Your Fard Werks Leads to Strong Foundation 23
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4 Red (R) 2Red (R) |
I 4 Black {B) | I_6 Black (Em
Bag | Bag Il

Let B,: ballis drawn from Bag |
B, : baii is drawn from Bag ii

R: ball is drawn is red

We need to find

Probability that ball is drawn from Bag |, if ball is red

=P(B, |R)

P(B1) . P(R|B1)

So, P(B, |R) = P(B,).P(R|B1)+P(B;y) .P(R|B,)

P(B, ) = Probability that ball is P(B,) = Probability that ball is
drawn from Bag | drawn from Bag

=1 ot

T2 T2

mim i ) D aualyalatile $ls nd Ihall mim il Baalyalsiile Sland luall
FI{K|DB,) = Fropaoliity tnat pall FI{K|D,) = Frobapiity tnat pail
I

is red, if drawn from Bag is red, if drawn from Bag Il

Putting values in formula,

X
LV [N Y

P(B1|R)=

BN
+

2 x
2

X
N -

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 24
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B

D=

+
B =

I
colw|coIN

wilmN

(2) (2x )
The given relationship is y =sin™' | ——
\ |+ x° J
. !( 2x )
y=sin"| : J
\ |+ x° }
—_— (‘;l\ 19 == 2‘\.
— DML V-
o Iex

Differentiating this relationship with respect to x, we obtain

d , . d( 2x )
(siny)= ‘ . |
dx dx\1+x" )
dv d| 2x )
= Cos y—=—| —— (1)
dx de\l+x

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 25
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The function,—2*—. is of the form of ¥
1+ x° v

Therefore, by quotient rule, we obtain

~ o d { )
d( 2x ) (I+.r‘).(;Y(Z.r)—l.\‘-;‘_(H.\")

i (1+x°)

(l+\ ) —-2x- [()+°1] 2+ 2x? —4x° (I—\ )

de\ 1+ x°

= " -(2)
14+ 2} (1+2Y l|¢.-\
+x7) (1+x7) x')
. 2x
Also,sin y =
|+ x°
7"
Al . W
AISO,sIny = =
1+ x°
/ (1+x7) —4x’
:cos'v:\{l—sm I— l = z
‘ \1+x?) (I+_\‘")
Also,siny = 2"',
1+ x°
. . l "\ 2 7\
fr— I 2x Y (l-—.\") —4x°
= cosy=4/l-sin" y = |‘|"’_:l = [——
|IANES (I+.\“)

_ |3'("-":): _1-x
\“l e )_‘ 1+%° (3)

From (1), (2), and (3), we obtain

2 2
|- x* (_ (I X

1+ x° d\' (|*,‘ )

| SRINAGAR | Your Fard Werks Leads to Strong Foundation 26
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ax + by* = cosy
(b)

Differentiating both sides w.r.t. x

d(ax +by®) _ d(cosy)

dx dx

d(ax) + d(by®) _ d(cosy)
dx dx dx

ay’) _ d

dx
a— +b 0 = zCosY

dy? d d (cos d
a i b o) s 2 (cosy) x X
dx dy dx dy

A" dy _ dlcosy)  dy

+ —_—
a+b dy dx dy dx

ay . ay
29X —=— —
a+ b.2y T siny —=

dy
dx

a + 2by.%=—siny

Zby.z—z +siny Z—i’ =0—a

d :
ﬁ(Zby +siny)=—a

dy _ -a
dx 2by + siny

OR

Step 1: Putin form % +Py=Q
ax

dy :
pr + 2y =sinx (1)

| SRINAGAR | Your Fard Werks Leads to Stnong Foundation 27
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Step 2: Find P and Q

Y o o =
+Py=Q
dx

Comparing (1) with

~P=2and Q=sinx

Step 3: Find integrating factor, IF

IF = ef Pdx
IF = f 2dx
IF = e%*

Step 4 : Solution of the equation

yxI.F=[Q XI.F.dx+c

Putting values,

X e** = [sinxe**dx + c

<

ZA'HY (3)

(e

Let] = [sinxe

I= J.sin x.e** dx

Integrating by parts with

J ) g(x) dx = f(x) [g(x) dx — [[f'(x) [ g(x) dx] dx
Take f (x) = sin x & g (x) = e**

I=sinxfe2".dx—f[%sinxfezxdx ]
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62 2x

X
. e
I =sin x— - [cos x — dx
2 2

Again using by parts with

Jf@) g(x)dx = f(x) [g(x)dx — [[f'(x) [ g(x) dx] dx
Take f (x) = cos x & g(x) = e**

4 cosx fez"dx]dx
x

_l : 2x_l[ 2x _
I=3sinxe > [cosx [e*dx fd

o 2x_l[ E e s - ]
I=ssinxe > |cosx [— — [(=sinx) [—-dx

1 . x 1 e®® 1 :
I==sinx e®* —= [cosx,—+,— fsmxez"dx]
2 2 2 ' 2
L . 1 [cosxe?* 1
2%

1 . 1 1
I=-sinxe? —=cosxe?* ==1 +C
2 4 4

1 1 .
I+;‘I=Z[25mxe2" —cosx e®]+C

5] 2x .
= =2_[2sinx —cosx] +C
4 4

2x .
I=?[25mx—cosx] +C
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Now,

Putting value of 1 in (2)

oy €3 )
ye“*=—/1[2sinx —cosx] +C
e ]

Dividing by e**

y=-[2sinx — cosx] + Ce ?*

UL =
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