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Question 1: [12]

Question 1: Select and write the appropriate answer from the given alternative in each
of the following sub-question [6]

Question 1.1.1: [2]
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Solution:
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w1 3]
Ll -_4 2
- Tl =3
|—4 2 |
o [1 3}
Tla -2
o -1 -3
“l-4 2|

Question 1.1.2: [2]
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Solution:

Question 1.1.3: The measure of the acute angle between the lines whose direction
ratiosare3,2,6 and -2,1,2is . [2]

Solution:

I x —24+2x1+6x2

cosf = | — ‘
V3 + (27 + (6)%/(—2)° + 12 + 22
|-6+2+12| 8 8
| Vvaose | 7Tx3 21
8

= 0 = cos l(g)

Question 1.2: Attempt Any Three of the Following [8]
Question 1.2.1: [4]

Write the negations of the following statements :
1) All students of this college live in the hostel
2) 6 is an even number or 36 is a perfect square.

Solution: 1) p: All students of this college live in the hostel.
Negation :

~ p: Some students of this college do not live in the hostel.



2) p: 6 is an even number.
g: 36 is a perfect square.

Symbolic form:pvq

~~(pVva)=~pA~q

Negation :

6 is not an even number and 36 is not a perfect square.

Question 1.2.2: If a line makes angles q, B, y with co-ordinate axes, prove that cos 2a +
cos2B +cos2y+ 1 =0. [4]

Solution 1:

Consider cos 2a + cos2p + cos2y+ 1
— (2(‘.0520 1) + (2coseﬂ —~ 1) ¢ (2c0527 — 1)

= 2(cosza + cos? B + cos® ) =3

=2(1)—-3 [~cos® a + cos® B + cos® y=1]
= —1
.. cos 2a + cos 2p + cos 2y = —1

c.cos2a+cos2p +cos2y+1=0

Solution 2:
L.H.5: cos 2a + cos2p + cosdy + 1

— 2cos’a— 1+ 2cos®f— 1+ 2cos®y—1+1
= 2{-:052::: + c052ﬁ+coszﬂr} — 2

=2x1-2

=2-2

=0

= RH.S

Question 1.2.3: Find the distance of the point (1, 2, —1) from the plane x - 2y + 4z- 10 =
0. [4]

Solution: The distance of the point (x1 y1 z1) to planeax+by+cz+d =0



D=

R11+by1+r:21+d‘
va®+ b+ c?
L (xqyqz9) = (1.2.-1)

a=1hb=-2c=4

D ‘1—2{2)+4(—1]—1n ‘—1?‘ 7
. a - — — | = units
vIit4rtie NETH VOS]

Question 1.2.4: Find the vector equation of the lines which passes through the point
with position vector 4 — 7 + 2k and is in the direction of ~2i 3 +k  [a]

Solution:

leta =41 — j + 2k

b=-2i+j+k

Equation of the line passing through point A(@) and having direction bis

+Ab

a
(41 .- 2 2k) + ,\(~2§ + 34 i;)

7

[l

]l
[l

fa=31—25+7kb =51+ j—2kande =i+ j— kthenfind a. (B x 2)

Question 1.2.5: [2]
Solution:
a; a3 as
a(bx ) = [abe| = [by by by
1 €2 C3
3 -2 7
albxe)=5 1 -2
1 1 -1

=3-1+2) + 2(-5+2) + 7(5 -1)

= 3-6+28

=25
Question 2: [14]
Question 2: Attempt Any Two of the Following [6]

Question 2.1.1: By vector method prove that the medians of a triangle are concurrent.
[3]



Solution:

Jiilicd
pE——

1|
Il

Let A, B and C be the vertices of a triangle.
Let D, E and F be the midpoints of the sides BC, AC and AB respectively.

let GA =a,GB=b,GC =&,GD =d,GE = & and GF = f be position vectors
of points A, B, C, D, E and F respectively.

Therefore, by midpoint formula,

_ Bie _ _ate .. ath
d = C,§=ﬂ+cand‘f=a+

2d = b+ &,2e=a+¢ and 2f =a+ b
2

2d +a=at+bté,2ée +tb=a+b+éand 2f +té=a+b+ec
2d +a 2e+b 2f+é atb+c
3 3 3 3
—_ E _
Let §=ﬂ+ re
3
_at+b+e (2d+(1)a  (2e+ ()b (2)f +(1)z
Wehave g = 2 = 2 = 3 = 2

If G is the point whose position vectoris ~ then from the above equation it is clear that
the point G lies on the medians AD, BE, CF

and it divides each of the medians AD, BE, CF internally in the ratio 2:1. Therefore, three
medians are concurrent.

Question 2.1.2: Using the truth table, prove the following logical equivalence:
p—qg=(pAq)V(~pA~aq) [3]

Solution:



1 2 3 4 5 6 7 8
A B

p g p~d | pPAg ~p ~q | ~pA~q| AVB

T T T T F F F T

T F F F F T F F

F T F F T F F F

F F T F T T T T

By column number 3 and 8

p—q=(pPAQ)V(~pA~q)

Question 2.1.3: If the origin is the centroid of the triangle whose vertices are A(2, p, —3),
B(q, -2, 5) and C(-5, 1, r), then find the values of p, q, r. [3]

Solution:
Let @, b, € be the position vectors of AABC whose vertices are A(2, p, =3), B(q, =2, 5) and C{=5, 1, 1)

sa=2i+pj—3kb=gqi —2j+5ke=-51+ j+rk

Given that origin O is the centroid of A ABC

11

a+b+

[N W=l

~ 0=

tbt+eEe=LC

=i

2 +pj—3k+j—2j+5k—5i+j+rk=0

= (24qg-5)i+(p—2+1)j+(-3+5+r)k=0i+0j+0k

by equality of vectors

2+q-5=0=0q=3

p-2+1=0=p=1

3+5+4r=0=r=-2

~p=lg=3andr=-2
Question 2: [14]
Question 2.2 | Attempt Any Two of Following [6]

Question 2.2.1: Show that every homogeneous equation of degree two in x and Yy, i.e.,
ax? + 2hxy + by? = 0 represents a pair of lines passing through origin if h?-ab=0. [3]

Solution 1: Consider a homogeneous equation of the second degree in x and y,



az”® + 2hazy + by’ = Oueeeeeer (1)

Casel:Ifb=0(i.e, a =0, h # 0), then the equation (1) reduce to ax?+ 2hxy=0
i.e, x(ax+2hy)=0

Casell:Ifa=0andb =0 (i.e. h # 0), then the equation (1) reduces to 2hxy =0, i.e,xy =0
which represents the coordinate axes and they pass through the origin.

2hzy 7

a ‘
Case lll: If b # 0, then the equation (1), on dividing it by b, becomes =4 b 1 yz =0
.2 4 2h gy GIZ
R L S

2h he™ B’
On completing the square and adjusting, we get y2 1 sz + b;r — bf - %IQ

hoN* AT —abY »
y+?z = B2 x

h vVh?— ab

( h+ VAZ - ab)
L= 5 T

-~ equation represents the two lines y = (

—h + VhZ - ab) ( ~h — V% - ab)
5 z and y = 3 T

The above equation are in the form of y = mx

These lines passing through the origin.

Thus the homogeneous equation (1) represents a pair of lines through the origin, if
h2-ab > 0.

Solution 2: Consider a homogeneous equation of degree two in x and y

az? + 2hzy + by® = Do (1)

In this equation at least one of the coefficients a, b or h is non zero. We consider two
cases.

Case I: If b = 0 then the equation



az® + 2hzy =0
z(az + 2hy) =0

This is the joint equation of lines x = 0 and (ax+2hy)=0

These lines pass through the origin.

Casell:ifbz0
Multiplying both the sides of equation (i) by b, we get

abz? + 2hbzy + b%y® = 0

2hbzy + b%y® = —abz?®

To make LHS a complete square, we add h%x? on both the sides.
b%y? + 2hbry + h2y? = —abz® + h%z?

(by + hz)® = (h® — ab)2?

(by + hz)? = [( h2 — ab):r]2

(by + hz)? — [(ﬂ)xr —0

[(by + hz) + [(\/ﬂ))z]] [(by + hz) — [(Jﬂ)z” —0
It is the joint equation of two lines

(by + hz) + [(\/ﬂ)z — 0 and (by+ hz) — [( hZ — ab)z —0

(h+ vh? —ab)z +by=0 and (h— VA%~ ab)z + by =0
These lines pass through the origin when h2-ab>0

2 2
From the above two cases we conclude that the equation 2%~ 1+ 2hay +by” =0

represents a pair of lines passing through the origin.
Question 2.2.2: [4]

c—A —
InﬂABGpmwethattan( 5 )=(E ﬂ)n::m;—

Solution:



In AABC, by sine Rule

b
a c _x

sindA sinB - sinC
s~ a= ksinA b =ksinB, c = ksinC

Consider,

c—0 ksinC — ksin A
ct+a ksinC +ksin A
sinC —sin A

sinC+ sin A

(C—A) (C—a) B
L tan — cot —
2 C+a 2

Hence proved

Question 2.2.3: [4]
[1 2 —2—‘
Find the inverse of thematrix 4 = 1 -1 3 0 lusing elementary row transformations.
0o -2 1
Solution:
[1 2 —E-I
A=1-1 3 0
0o -2 1J

= 1[3] - 2[-1] - 2[£]
—34+2-4=1+#0= A ! exist

We know



1 2 -2 1 0 0
-1 3 o0l4a'=|l0 1 0
0 =2 0 0 1
R, >R, +R
1 2 -3 1 0 0
0 5 —=2l47=|1 0
0 =2 1 0 0 1
R, - R, + 1R,
1/2 =3 1 0 0
0 1 0 l47=(1 2

S
|
o
[S—
o

0 1

1 0 =2 =1 3 L4
0 1 -0 (4t= L, 2
0 0 1 T 2 5
R —R +2R,
1 0 0 3 2 6
01 olda?=|1 1 2
0 0 1 2 2 5

3 2 6
4 E=l1 1 2

% 2 5
Question 3: [14]

Question 3.1: Attempt Any Two of the Following [6]



Question 3.1.1: Find the joint equation of the pair of lines passing through the origin
which are perpendicular respectively to the lines represented by 5x? +2xy- 3y2 = 0. [3]

Solution 1:
Comparing the eguation 5z° + 2y 3y2 = 0, we get,

a=>52h=+42b=23
Let mqy and m; be the slopes of the lines represented by 5% + 2zy- 3y2 =0

2h 2 2
_T fr —_—3 == E ...... |:1:]
a 5
mmiz = E -

my + ma =

Mow required lines are perpendicular to these lines

_ 1
their slopes are —— and — —
myq Mg

Since these lines are passing through the origin, their separate equations are

1 1
y=——z and y= —
my Moy

r

S.myy = —x and mey = — =T

z+my=0and + moy =10

their combined equation is

(z +myy)(z + may) =0

2 + (my + ma)zy + mymay® =0
2 —5

x‘-l-gxy-l-Tyz:D

3z% + 2zy — E-y? =0

Solution 2: Given homogeneous equation is
5x2+2xy-3y?=0

Which is factor sable

5x? + 5xy - 3xy - 3y?=0

5x(x +y)-3y(x+y)=0

(x+y)(5x-3y) =0

~X+y=0and 5x - 3y = 0 are the two lines represented by the given equation



=Their slopes are -1 and 5/3
Required two lines are respectively perpendicular to these lines.

= Slopes of required lines are 1 and 3/5 and the lines pass thought origin

=~ Their individual equations are

= lxandy = ——=z
¥ i 5

lex-y=0and3x+5y=0
<. Their joint equation is

(e -y) B+ 5y) =0

3z? — dxy + bry — E}yz =0

322 + 22y — 545 =0

Question 3.1.2: [3]
. . r—1 -3 z x—2 +1 z—4
Find the angle between the lines ¥ 2 g _ ¥ =
4 1 8 2 2 1
Solution:
_ T ) . . r—1 y— 3 z xr— 2 v+1 z—1 )
Let @ and b be the vectors in the direction of the lines = ¥ = 0 and 2 = 5 = 1 respectively.

cd=4i+ j+8kandb=2i +2j+k

S ab=4x2+1x24+8x1=8+2+8=18
and

lal=v16+1+64=v81=9
b=va+1+4=+v0=3

Let O be the acute angle between the two given lines.

18 2

b B
al. |B] 0x3 3

2
g = o =t
CioSE (3)

Question 3.1.3: Write converse, inverse and contrapositive of the following conditional
statement : If an angle is a right angle then its measure is 90°. [3]

. cos f =|

Solution: Converse: If the measure of an angle is 90° then it is a right angle

Inverse : If an angle is not a right angle then its measure is not 90°.



Contrapositive: If the measure of an angle is not 90° then it is not a right angle.
Question 3.2 | Attempt Any Two of the Following [8]
Question 3.2.1: [4]

3 12 56
Provethatsin™!| — | +cos™ | —= | =sin | —
5 13 65

Solution:
12

1
Let cos —_—
£ 13

T

and let sin = Y

3

sin y= g

4
S.Ccosy = ry

susing sin(x+y)=sinxcosy + cosxsiny

5 4 12 3

= — X —+ — X —
13 5 13 5

20+ 36
~ 13x5
56
" 65
. _q 96
:.x*y:sm g
cos | E+srilzl 1 E=sil:l L a—ﬁ
13 5 65

Hence proved.

Question 3.2.2: Find the vector equation of the plane passing through the points A(1, 0,
1), B(1,-1,1) and C(4, -3, 2). [4]

Solution: Let the p.v. of points A(1, 0, 1), B(1, -1, 1) and C(4, -3, 2) be



=]
Il
=
L
o
o~
[f
LN

-j+kandé =41 — 35+ 2k
b—a=—j3c—a=31—-3j+k

i 7 k
(b—a)x(c—a)=|0 —1 0|=—7i+3k

3 -3 1

Equation of plane through A, B, C in vector form is

(F—a).[(b—a) x(¢—a) =0

(F—a).(—i+3k)=0

Fi(=3 +3k) ={T+ k). (T 1+3k) ==14+8=2

L7 (—T4+-3k) =2

Question 3.2.3: [4]

Solve the following LPP by graphical method:
Minimize Z = 7x +y subjectto 5x +y=5,x+y=3,x=0,y >0

Solution: First we draw the lines AB and CD whose equations are 5x+y=5and x+y =
3 respectively.

Line In equation Points on x Points on | Sign | Feasible region
y
AB 5x+y=5 A(1,0) B(0,5) > | Non - origin side
AB
CD X+y=3 C(3,0) D(0,3) > | Non - origin side
of line CD

1 unit = 1 cm both axis

\ B(0..5)




Common feasible region BPC

Points Minimizez = Tx +y
B(0.5) ZB)=T7(0)+5=5
1 5 1 D
Pl —, — =T —+ — =
(2.2) Z(P) ”{g}g 6
C(3.0) ZIC)=Tx3)+ 0 =21

Zisminimumatx=0,y=5and min(z) =5

Question 4: [12]
Question 4.1 | Select and write the appropriate answer from the given alternatives in
each of the following sub-questions : [6]
Question 4.1.1: [2]
Let the p. m. f. of a random variable X be __
P = 2% forx=-1012
=0 otherwise
ThenE(X)is
1
2
0
-1
Solution: 0
X -1 0 1 2
o 4 3 2 1
R TV TV TR 1/
4 2 2
)C.P.,X} ﬁ 0 ﬁ ﬁ

Z:EP{:E] =0

Question 4.1.2: [2]



if [: 2——18:.:9:{2 = 1_1; then the value ofkis
(&)
{8)
<

L) -

e | s | | =S| =

Solution: %

¢ 1 T
1= —dx=—
02(l+(2x)) 16
1 1 > x 7
: —X—[tan 1(2.\‘)] —
2 2 A
= = T
tan~ 2k —tan" 0=2—
4
2k =
1
==
2
Question 4.1.3: [2]
Integrating factor of linear differential equation :% +2y—zlogxis
1
z?
1
£

H H
L]



Solution:

12

d 2
—y+—y=mlog;r
dx T

2
P=—

I

2
I.F =¢l7% — c2logz _ ;2

Question 4.2: Attempt Any Three of The Following

Question 4.2.1:

cosx — Sin x
Evaluatefs’ [—2} dz
sin” z

Solution:

IZ/ez[coso;r B sin;r]dz
sin“z  sin“z
/’ I[cot T.cosecT cosecz]
= [e
fi(z) f(z)

/cz[f(z) + fi(z)ldz = €e"f(z) + C

s I=—e".cosecx + C

Question 4.2.2: [2]

) . dy
2 3
if y = tan® (log =*), find 5%

Solution 1:
y = [tan(3 log :t)]2

differentiate w.r.t. x both side

d 3
oy 2[tan(3log z)] x sec’(3logz). —

dz T
g dy o 6 3 2 3
L= ;tan(log.r ).sec”(logz”)

Solution 2:

[6]
[2]



Given y = tan® (log :1:3)

dy
We need to find —
dx

Consider y = tanz(log 13)
= y = tan’(3 logz)
= y = [tan(3log :1:)]2

Differentiate with respect to xx on both sides we get

B 2[tan(3 log z)|. sec?(3 log z). 4
T

R g [tan(3 log z)]. sec®(3log )
: % = g tan (log 2:3)] . sec? (log :1:3)
Question 4.2.3: [2]

22

Find the area of ellipse T - il 1

Solution:
Required area = 4 Area (OAPB)

1
~Required area = 4/ 2v/1 — z2dz
0
1 1
= 8[;\/1 —z2 + —2-sin ‘(i)]
0

1
= 8[{0 . lsin‘(l)} - o]

1

=8 x PG 2w sq. units

T T



Question 4.2.4: Obtain the differential equation by eliminating the arbitrary constants
from the following equation: [2]

y=clegr+cgﬂ 2z

Solution:

9. _9.
y=cie” + cze 2x

differentiate w.r.t. x.

dy
‘ 2z ‘ —2z
— = 2c1e”* — 2c9e

dx

Again diff. w.r.t. x.
&’y
dz?

= 4(('.1«‘3.2I + co€ 21)

2z

2: ) —_
= 4c1e”" + 4eqe

:4\/
2

Y 4y =0
dz

Question 4.2.5: [2]

Given X ~ B (n, p)
If n=10and p = 0.4, find E(X) and var (X).

Solution: Given,n=10,p=0.4
g=1-p=1-04=0.6

Now, E(X) =np=10x0.4=4
Var(X) =npg=10x0.4x0.6=2.4



Question 5: [14]
Question 5.1: Attempt any TWO of the following [6]
Question 5.1.1: [3]

Eualuatef . 1 dz
Jd+2sinx +coszx

Solution:

e -

2
Bt kan —;- = tThen dz = ——dt

+ 12
) 2t 1—¢2
sinz = and cosz = >
1+4£2 1+ #2

2dt/ (1 + t2)
S =
/ 342

() + (55)
g 2/ dt/(1+ %)

3(14£2) 14t +(1-£2)
148

_2/ dt _/ dt
a4 ) (141241

=tan (t+1) +ec
= tan l[tan(%) + 1)] +c

Question 5.1.2: [3]

Ifz = acos’t y = asin’t,

Show that % o (%)—i



1
Now y = asin®t = a(sint)3 = sint = (ﬂ) )
a

d d
. =~ = a—(sint)® = a.3(sin t)zzi?(sin t)
— 3asin’tcost .. (2)

: T\T
Also, z = acos’ t = a(cos.t)J => cost = (—)
a

2 dzr ' 2 d
hn = a.3 cos tdt (cost)

= 3acos® t(—sint)
= —3acos’tsint s

From (1), (2) and (3).

dy 3asin®tcost _ sint (y)"',r
dr  —3acos?tsint  cost x
Question 5.1.3: [3]

Examine the continuity of the function:
, log 100 + log(0.01 + =)
¥) =

100
T , for =£0= Tfarx—l},atx—ﬂ.

Solution:

log 100 + log(0.01 log(1 + 100
forz # 0, f(z) = 28100+ 0g(0.01 + )  log(1 + 100z)

3x dx
For continuity at x = 0, f(0) = f(0) = f(0 *)
- lim f(z) = lim 28 71002) ! (~100) = 220
z-50 T30 3z -0 (14 100x)(—3)
Y . log(14100z) 1 100
~jig fle) =lim ——— =lm 00z 10 = =

100
AsfiD) =f(07) =f(0 ™) = T the function is continucus at x= 0.

Question 5.2: Attempt any TWO of the following [8]



Question 5.2.1: Examine the maxima and minima of the function f(x) = 2x3 - 21x? + 36x -
20. Also, find the maximum and minimum values of f(x). [4]

Solution 1:

flz) = 22° — 212° + 36z — 20

f'(z) = 62 — 42z + 36

For finding critical points, we take f'(x)=0
62" — 422+ 36 =0

a’ — Tz +6=0

(x-6)(x-1)=0

For finding the maxima and minima, find f"(x)
f'(x)=12x-42

For x=6

f'(6)=30>0

Minima

For x=1

f'(1)=-30<0

Maxima

Maximum values of f(x) for x=1
f(1)=-3

Minimum values of f(x) for x=6
f(6)=-128

~ The maximum values of the function is -3 and the minimum value of the function is -
128.

Solution 2: f(x) = 2x3 - 21x% + 36x — 20
- F(x) = 2(32%) — 21(22) + 36(1) — 1
= 62> — 42z + 36 = 6(z — Tz + 6)

=6(x-1)(x-6)

f has a maxima/minima if f'(x) = 0

i.eif 6(x-1)(x-6) =0



ieifx-1=0 orx-6=0

ieifx=00orx=6

Now f"(x) = 6(2x) - 42(1) = 12x - 42

~f'(1)=12(1)-42=-30

~f'(1)<0

Hence, f has a maximum at x = 1, by the second derivative test.
Also f'(6) = 12(6)- 42 = 30

~ f'(6) >0

Hence, f has a minimum at x = 6, by the second derivative test.
Now, the maximum value of f at 1,

f(1) = 2(1%) — 21(1%) + 36(1) — 20

=2-21+35-20 = -3

and minimum value of fatx =6

f(6) = 2(6%) — 21(6%) + 36(1) — 20

=432 -756+ 216 - 20 = -128

Question 5.2.2: [4]

@+ I

+ e

1 1
P that —
rove tha f g dz 92 log

@ — I

Solution:

/az,ll.zdrz/(a G I)l(a *‘I)dx

=i (a—z)+(atz)
2a (a —z)(a+ z)

1 1 |
= ( + )dl‘
2a atx a— T

1 1
:———[/ d;rf/ 2 d:r]
2a a+tx a—zT

1 logla — 1
= — |logla + z| + —M + C = —|logla + z| —logla — z|| + C
2a 1 2a
1 + T
= —log e +C
2a i




Question 5.2.3: [4]

L1} ik
Prove that: f flz)dz = 2-[ flz)dz ,if f (x) is an even function.
—i [

=0 if f (%) is an odd function.

Solution:

/‘: flz)dz = /(‘: f(z)dz + /: f(z)dz

-/: f(z)dz =1+ /0‘1 flz)dz

0
NowI=/ f(z)dz

Put x=-t

dx = - dt

Whenx=-a,t=aandwhenx=0,t=0

0
I= f F(—t)(—dt)

_ /a * Htyat
= /0 B [ /a b Fli )i —— /; ’ f(a:)d:z:]
= A )b [ L ; P /b ¥ f(t)da:]

Equation (i) becomes



fif(z]dz: ff(—z)dﬁfﬂx)dz
_ £ F(-2) + £(@)|dz... (id)

case 1 If f(%) is an even function, then f{-x) = f(x).

Thus, equation (i) becomes

ffz]dz—f[f —I-_f(;r]dm—sz iz

Case 2! If f(x) is an odd function, then f{-x) = -f{x).

Thus, equation (i) becomes
f f(z)dz = fn [—f(z) + f(z)|dz =0

Solution 2: We shall use the following results :

| f(-\')dx:—Lf £ (x)dx (1)
[ f(x)dx=][7(t)at 0}

If c is between a and b. then

If(.\')d.\'=j.f(.\')d.\'+J.f(.\')d\' 18}

Since 0 lies between -a and a. by (3). we have.

f(.\')d.\':J.f(.\')(lff-f-]f(.\‘)=]’1+I2 ....(Say)



InZ,. put x =—¢. Then gy = —dt
When x=—a.—t=-a et =4

When x=0.—7=0 ..7r=0

_ff(x)dxz_Tf(—r)(—dr)zj.f(-r)dr

o

f(~t)dr By (1)]

ot

Il
) S,

f(=x)dx ....[By(Z)]

.'.j.f(.\')a’.\'=i_f(—.\')d\'+jf(.\')dx‘
(1) Iffis an even function. then 7 (—x)= f(x) - mthis case.
.[f(x)dx:J'f(x)d\'+.[f(.\')dx=ij(n')d\'

(i) If fis an odd function. then 7 (—x)=—7(x) .. inthis case.

=)

jf(,.\')dx=j'—f(.\-)d\-+:|1f(,\-)d\»=_J'f(_\-)d\-+j'f(1.)d\. 0.

0

Question 5.2.3: [4]

L1 11
Prove that : f flz)dz = 2/ flz)dz , if f () is an even function.
—i 0

=0, if f (%) is an odd function.

Solution:
a 0 a

/ f(z)da:z/ f(z)dz + f(z)dz
a a 0

/: flz)dz =1+ /: f(z)d=z



NowI = / : f(z)dz

Put x=-t

dx = - dt

Whenx=-a, t=aandwhenx=0,t=0

0
T / F(—t)(~dt)

= /a * Hetyat
_ /0 )t . [ /,, b flz)dz = — /b y f(:::)d:c]
_ A )b [ ﬁ b FlaYdar= A ] f(t)d:c]

Equation (i) becomes

/ f(z)dz = L " H—a)dz+ A " Hz)dz

case 1: If f(x) is an even function, then f(-x) = f(x).

Thus, equation (ii) becomes
[ s@aa= [(15@) + f@idz =2 [ fia)da

Case 2: If f(x) 1s an odd function, then f{-x) = -f(x).

Thus, equation (ii) becomes
[ f@ta= [(1-1@) + fa)ldz =0
a 0

Solution 2: We shall use the following results :



[ f(x)dx==] F(x)dx (1)

b

[ £ (x)ax=[ 7 (1)ar )

a

If c is between a and b. then

5 c b
[f(x)ax=[f(x)ax+[f(x)dx (3
Since 0 lies between -a and a. by (3). we have.

].f(.\')d\‘:J‘f(.\‘)d\'+]f(.\'):[1+12 ....(Say)

InZ,. put x =—. Then gy =—gt
When x=—a.—t=-a ri=a

When x=0.—=0 ..7=0

= | £ (xydg={ f(—t)(=dr)= [ £ (~t)ar
:jf(_,)d; [ By (1)]
=j.f(—.\')d.\' [B\(Z)]

j f(‘.\')a’.\'=j‘f(-—.\')d\'+j.f(_.\')d\'

-a 0 0
(1) Iffis an even function. then f(—x)= f(x) - inthis case.
.[f(x)d\'=J'f(.\')a’.\'+jf(.\')d\'=Z.ff(x)a'.\-

(i) If fis an odd function. then f(—x)=—7(x) .. inthis case.

0

jf(f")d\'=]z'—f(-\')d\'+f.f(.\')a’.\'=—j.f(.\')d\'+j'f(x)d\- =0.

Question 6: [14]

Question 6.1 | Attempt any TWO of the following [6]



Question 6.1.1: [3]

2
-9
i fz) = — T +a for x> 3
T —
=5, forx =3
— 922 + 3z + B, forx =3

i5 continuous at x = 3, find cand B.

Solution: “-f is continuous at x =3

» lim f(z) =lim = £(3) D)

(z —3)(z+3) +a]

2 _
Nowlim_f(:z)—lim(:c g+a)=im[
z—3

T34 Tz 30 z—3 T3

:%[($+3)+a]=(3+3)+a:a+6

and

lim f(z)=lim (22° +32+8) =2(3)" +3(3) + B=18+9+B=27+5

3

Also f(3) = 5 ...(given)
~From(1)wegeta+6=27+B=5
~a+6=5and27+B=5
~oa=5-6=-1landB=5-27=-22
=>~s0a=-1andp =-22

Question 6.1.2: [3]

o ody Br +1
Find =¥ ity — tan | —2
e gy Ty (3—:—‘5:2)

Solution:

5 1
let y = tan —L—;)
3 —z—6z*

st 5z +1
= tan
1+2—z— 622

= tan l( = (39:?:27;(;’” o 11))

- 1 (B32+2)+2x—31)
= tan ((1 — Bz +2)(2z 1) )




y = tan 1(3z + 2) + tan (22 — 1)

Differentiate w.rt. x

dy 3 2
Tz 1+ (zt2? 1+ (2217
B 3 ) 2
14922+ 122 +4 1+422 —4r+1
3 1

+
9z2 + 12z + 5 222 —2r + 1

Question 6.1.3: [3]
A fair coin is tossed 9 times. Find the probability that it shows head exactly 5 times.
Solution:
Let X = no. of heads shows
I S
TS ORTR 9T

126
512

= 0.2460

Question 6.2 | Attempt any TWO of the following [8]
Question 6.2.1: [4]

Verify Rolle’s theorem for the following function:
f(x) =x?-4x+100n |0, 4]

Solution: Since f (x) is a polynomial,
(i) It is continuous on [0, 4]
(i) It is differentiable on (0, 4)



(i) f(0)=10,f(4)=16-16+10=10
~f(0) =f(4) =10
Thus all the conditions on Rolle’s theorem are satisfied

The derivative of f (x) should vanish for at least one point c in (0, 4). To obtain the value
of c, we
proceed as follows

f(x) =x%-4x+10

f(x) =2x-4=2(x-2)

~f(xX)=0=>(x-2)=0

nX=2

~3c=2in (0,4)

We know that 2 € (0, 4)

Thus Rolle’s theorem is verified.

Question 6.2.2: [4]
Find the particular solution of the differential equation:

y(l+ log::}lj—; —zlogz =10

wheny=e®andx = e

Solution: Given equation is

dz
y(1+logz)— —zlogz =0
dy

Sy(1+ logz)dz = zlog zdy

Separating the variables
1 1+ logz
1. Virlogs

dz
Y zlogzx

Integrating, we have

'/ldy:/lrlogrd;r
Yy zlogzx



clogly| = log|zlog z| + loge
. log|y| = log|ex log z|
s~y = cx log x is the general sclution

. 2
Giwvenx =g y=g°

~e“=celoge
e =c.e
.c=e

~y = ex.logx

Question 6.2.3: Find the variance and standard deviation of the random variable X

[4]

whose probability distribution is given below :
X 0 1 2 3
P(X = x) 1/8 3/8 3/8 1/8
Solution:
T P piT;
0 1/8 0
1 3/8 3/8
2 3/8 6/8
3 1/8 3/8
Tatal 12/8
12 3
EEXJ=.U=ZP£11= ?_E

PiT;

3/8
12/8
9/8

24/8 =3



[ 3 3
Standard deivation of (X) = 0, = 1 C %



