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Question: 1 (Answer any one guestions)
a.

i. Find the differential equation of the family of lines passing through the origin.

Answer:
Equation of line passing through the origin is:

y—0=m(x-0),or

= y=mx, or

dy

—/ =m 1
Ix (1)

dy

Now, substituting, m = I in equation (1) as,
X

y = mx, or
dy
=|—1|X
Y (dx)
dy

Therefore, y = [djx is the required differential equation.
X

i. Ifa=2i+j+3k,and b=3{+5j-2k.Then, find [axb| .

Answer:
From given value we get

i ]k
axb=2 1 3

35 -2
=i{1.(-2)-5.3}-j{2.(-2)-3.3} +k{2.5-3.1}
=i{-2-15} - j{-4-9} +k{10-3}
=i(-17)-§(-13)+k(7)
=171 +13]+ 7k
= [axb| = (17)? + (13 + (7} =+/289+169+49 507

b. Answer any one question:

Evaluate:
1
i. 2/ [234]and
3
Answer:
1 234
2 [234]= 46 8
3 6 9 4

[2x1=2]
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i 1 -2{[1 2 3
12 312 31

Answer:
1-2||123] [1-4 2-6 3-2
2 3231 2+6 4+9 6+3

[3-41
8 13 9

c. Answer any three questions:

a1
i. Find the principal value of Sin ™ (—J
V2

Answer:

1
Letsin®| — | =
[ﬁj g

s.siny =

- Sin(

s.sin y=

=

N
5=

N |

Hence, principal value of sin” (1) =

m
J2) 4

ii. Evaluate: Icos4 xdx .

Answer:

jcos“xdx = J‘(coszx)2 dx

2
_ I(1+c032xj dx
2

= %j(1 +2C08 2X + cos? 2x)dx

=1.[ 1+200$2X+M X
4 2

:1I §+200$2x+1cos4x X
47\ 2 2

113 sin2x 1 sin4dx
=—|=x+2. +—. +cC

4|2 2 2 4

3 sin2x  sindx
=—xX+ + +C

2 32

iii. Using differentials, find the approximate value of V26 .
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Answer:

Letf(x) = /x < fi(x) = !

2JUx

For =+/26 = /25 +1,
take xg = 25
and h=1.

- f(x,) = f(25) = /25 = 5;

1

f'(x.)= ——

%) 2x5

=0.1

Using the formula for approximation,
f(x, +h)=1(x,)+hf(x,),wehave

=26 =5+1x0.1=5.1.

iv. Letf:R — Rbe definedbyf (x) =3x-2and g:R — Rbe defined by g(x) =X

Answer:

(fog)(x)=f(g(x))=f(X;2j=3(X;2j-z
X+2-2

=x=lg (x)

.'.(fog)=lR

v. Usingthe property of determinants,=0

Answer:

Applying ¢4 — ¢, + C3

a-b+b-c+c-a b-c c-a [0 b-c c-a
b-c+c-a+a-b c-a a-b/=[0 c-a a-b
c-ata-b+b-c a-b b-c| [0 a-b b-c

=0 [Since the elements of C1 are all zero}

. N L
vi. Evaluate:sin| —-sin | -—
3 2

Answer:

Sin|f —-sIn -—
3 2

N L Iy
=sin| —+sin  —
3 2

+

show that fog = IR'
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d. Answer any one question:

2x+1, x£2
i. For what value of k is the following function continuous at x=27? f(x) =<k , X=2
3x-1, x32

Answer:
.. f(x) is continuous at x = 2
lim f(x)=1lim f(x)=f(2)

X0

lim2x+1=Ilim 3x-1=k

X—o0 X—o0

consider,lim3x-1=k

X0

6-1=k=>k=5

ii. Evaluate: J'secz(7—4x)dx
Answer:
Letl= I=.[sec2 (7-4x) dx
Let7—4x=m, -4dx =dm

=>l= jtanm+c=-1tan (7-4xyc
4 4

e. Answer any one question:

_ 3
i. Prove the following: tan™y + tan™ (1 2x2j S (113)(_3)(2j
—-3x

- X
Answer:
- 2X
A -1 1-x2
LHS =tan™ tan
2X
1-X 5
1-X
[ 2
- 1- +2
=tan1 x(1-x%) 2x
i 1-x7 -2x
i 3
= tan"1| 2 X2 =RHS
_1—3x
N . e » 1+ x°
ii. Prove the following: Cos[tan™ {sin(cot™ y)] = i
+X
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Answer:
LHS = cos[tan™ { sin (cot-1 x)}]

el

=cos tan'1 sin[sin'1

=cos | tan
L \/1+x2
-1 1+x2
= COSs | cos
L \]2+x2
/ 2
VX RHS
\/2+x2
Question: 2

a. Answer any one question:
i. Evaluate .[(1- XWX dx.

Answer:

I=] (1-x3/x dx
:I=I Q/;-x)dx

1 3
N =Jx2dx - jx2dx

3
x| 2

>l=—-=

)

5

x| 2
-— 72 +C

H

2

. 2 31 -3 -4 6 )
i. If = , write the value of x.
4 PR i

Answer:
2 31 -3 _ -4 6
5 7)\-2 4 -9 x

2 6 -6 +12 -4 6
= =
5 -14 -15 +28 -9 X
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PR P

By the equality of matrices, we have x = 13.

b. Answer the following questions: [3]
x+1x+2 x+a

Show that [x+2 x+3 x+b|=0, where a, b, care in A.P.
X+3 x+4x+c

Answer:
‘> a, b, carein A.P.
S.b—a=c-b (1)

Xx+1x+2 x+a
Now L.H.S. =[x+2 x+3x+b
X+3 x+4x+c
x+1 x+2 x+a Xx+1 x+2 x+3
1 1 b-a | = 1 b-a |[Using(1)]
1 1 c-a 1 c-a

=0 [-:Rz andR, are identical] =RH.S.

Operate:r, - R, -R;iRy ~Ry-R, = 1
1

OR

Find the co-ordinates of the foot of the perpendicular drawn from the point A(1, 8, 4) to the line
joining the points B (0, -1, 3) and C(2, -3, -1).

Answer:
x-0 y+1 z-3 x y+1 z-3
_ _ _ _

0-2 -1+3 3+1 -1 1 2

Equation of line through B(0,-1,3) and C(2,-3,-1) is
Any pointon (1) is P(-r, r-1, 2r+3).

Let now AP _L BC
d.r.s.ofBCare-1,1, 2

d.r.s.of AP are —r-1, r-1-8,2r+3-4
i.e., -(r+1),r-9, 2r-1

5
5 () 14(-9)1+(2r-1)220 = 6r-10=0 = r=_

55 10 5219 o . .
o= —-1,—+3|= -55? This is the required foot of the perpendicular,
c. Answer the following questions:

Express the vector a=5i- 2]+ 5Kk as sun of two vectors such that one is parallel to the vector

6 = 3? + 12 and the other is perpendicular toB .
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Answer:

Here 5=5T-2]+5l2

Any vector parallel to b=3i+kis A b

Let c be the vector L tobs.t.

a=c+Ab

s>c=a-Ab

Now b.c=0 36.(5-)\6)=0 >ba-Abb=0 = (31 +k).(51-2j+5k) -(3i+k).(37+k)=0
=>15+5-A(9+1)=0PA=2

.. Vector parallel to b is 2b = 6] + 2k

Vector L to B isE =a-2b =(5?-2]+5I2)-(6f+212) :-T-2]+312

OR

Find A so that the four points with position vectors —6i+ 3]+ 2k, 3i+ k]+ 4k , and 5i+ 7]+ 3k and

~13i+1 7]— k are coplanar.

Answer:

Let A(-6i + 3] + 2k);B(3i + Aj + 4K);

C(5i +7]+3k); D(-13i +17j -k)

< AB = (37 + \j + 4Kk) - (-6 + 3j + 2Kk)
=9i+(\-3)i+2k

AC=11i+4j+k;

AD =7i +14]j - 3k.

Now A,B,C,D are coplanar. [KE? AC Kﬁ} =0

9y-32
o114 1]=0 ©9(-12-14) — (y - 3)(-33+7) + 2(154+28) < y = -2.
714 -3

OR

By hypothesis, perimeter of the window = 20

T

2
Using properties of integral, evaluate : j f(x) dx, where f ( x ) = sin|x|+ cos|x|

2
Answer:

z

Letl= j.f(x) dx

z

2

where f(x) = sin|x|+cos|x| < f(-x) = sin|-x| + cos|-x

= sin x| + cos|x| = f(x)
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- 1= 2| (f(x)dx) [Q f(x) is even function]

O =N N

=2 [sin\x\ +cos\xﬂdx =2

i
|

=2 -(cosn-cos0j+(sinﬂ-sin Oj =4,
2 2

O =N N

[sin x + cos x| dx {Qx =xin<x < n} = 2[-cos x +sin x]g
2 0

OR

Ramesh appears for an interview for two posts A and B for which selection is independent. The

1 1
probability of his selection for post A is gand for post B is B Find the probability that Ramesh is

selected for at least one of the posts.

Answer:

1 1
leen.P(A)—g,P(B)—;
Since selection for posts A and b is independent= P(A ~B) =P(A).P(B)
1 1
X
6 7
1
=
Now P (selection for at least one post) = P(A 8 B) = P(A) + P(B) - P(A N B)
1 1 1

+

-1 1 2x -1 3x-x3
Prove that tan 'x+tan =tan | ——=-

1-x2 1-3x2
Answer:
L.H.S:tan'1x+tan'1 2x
2
1-x
“+ 2X
2
=tan| —1-x"
1-x 2X
1—x2
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2
=tan| 12X

=tan

1| 3x- x3

=tan >
1-3x
Question: 3

a. Answer any one question:
i.  Find the derivative of than x* w.r.t.x from the first principle.

1 x—x3+2x 1—x2 }

[5x1=5]

Answer:

Lety = ’(anx2

Letdx beasmallincrement inx anddybethecorresponding incrementin the value ofy.
Ly+0y = tan(x + 6y)2

Now (2) -(1) >

oy = tan(x + 6x)2 - tanx2

2

2

B sin (x+6x)2 sin X

cos(x + 6x)2 COS X

_sin(x+ 6x)2 cos x2 - cos(x+ 6x)2 sinx2
- 2

cos(x + 6x)2 COSX

sin [(x + 6x)2 - xz}

2

cos (x + 6x)2 CcOS X

sy  sin [(Zx +5x) 6x] 1
= _~ = —
ox

cos (x + 6x)2 cosx2 X
~ sin[(Zx +6x) 6x] 2X + OX
[(ZX * 6X)6X] . cos(x+ 6x)2 cosx?
Nowproceedtolimitsasdx — 0.
S dy 2X 2 2

L= =1 =2xsec” x
dx cosx“ cosx
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sin(2tan'1x)
i. Evaluate: j;zdx.
1+ X
Answer:
sin (2tan'1x)
Lett=] — _ /dx
1+x2
_ d
put:tan 1x=t:> X2 =dt
1+x

1
s 1=[sin2t dt =24032t+c

1 -1
= Ecos(Z tan x) +c.

b. Answer any two questions: [5x2=10]

2
i. Find the value of [ (2x2-3)dxaslimitof sums.
0

Answer:
Here f(x) = 2x2 - 3;
A=0,b=2andnh=2-0=2
2
[ @2x2-3)
0

limh
[ Oxf @pf ©+2n) }

limh
=h -0

|34 @h2-3 y @ @2n2 }3}1

limh
1 “1yn @n-1
=h—>0[-3nh+3+2h3 (h-1)n @n )}

6
limh ]
=h- O[-3x2+3 @2-0x2 (2x2-0ﬂ

(- nh=2andh-0)
16 2
+ —J—

3 3

=-6

ii. Draw a rough sketch and find the area of the region bounded by the two parabolas y2 =
4x and x* = 4y by using method of integration.

Answer:

The given parabolas are

y? = 4x ()
X2 = 4y ....(id)

(i) an d(ii) meet at (0,0) and (4,4) area of the required region
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(y1 'y2 ) dx

OoO—h

(2)
(4, 4) (1)

X

0 (H,G)Q

w

1 X
4 3

0

16 ,
8- .64=?sq.un|ts

12
3 1 2
iii. If A= 12| show that A = 5A + 71

Answer:

1 1
= A’=AA= 3 3
4 2001 2
[8 5
5 3
- A2—BA+7I
(8 5
_ = 3 1 .7 10
-5 3 12 0 1
(8 5 15 -5 70
= + +
-5 3 +5 10| [0 7
_[5-5+0 8-15+7
|-5+5+0 3-10+7

e
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2 7 65

iv. Using the property of determinants and without expanding, show that |3 8 75

Answer:

2 7 65 2 7 63+2
LHS={3 8 75|=|3 8 72+3
5 9 86 5 9 81+5

2 7 63| |2 7
3 8 72|+|3 8
5 9 81 5
277

3
5

1
©
a W N

8 8|+0
9 9

5 9 86

i. An oil company requires 13,000, 20,000 and 15,000 barrels of high grade, medium grade
and low grade oil respectively. Refinery A produces 100, 300 and 200 barrrels per day of
high, medium and low grade oil respectively whereas the Refinery respectively. If A costs
Rs. 400 per day and B costs Rs. 300 per day to operate, how many days should each be

run to minimize the cost of requirement?

Answer:

Let refineries A and B run for respectively x and y days. By hypothesis, we have the L.P.P as

Minimise:
¢ = 400x + 300y
subject to the contraints

100x + 200y =13000 x+2y 2130
300x +400y 220000 < 3x+4y =200
200x +100y = 15000 2x +y 2150
x=20,y=20 x=20,y20.
Nowdraw thelines :
x+2y =130 (1)
3x+4y =200 ..(2)
2x+y =150 ..(3)
(1)and(3)meetat

170 110 . I
P(S, ).Thefeambleregloms

APF (unbounded)anditisshaded.
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170 110
<

{0, 50) (2)

0 | E A
(75, 0) (130, 0)
200
{—3= 0)

Now valueofc = 400x + 300y
at  A(130,0) is 52000
at F(0,150) is 45000

170 110) . 101000
at Pl — —|is = 33666.67
3 3 3

N 170 110
costismin.atp T—

3

170
=>Refinery Ashould run foerays and

110
Refinery Bshould run for Tdays

d
ii. Solve the differential equation: (1 + x2) d—y -2xy = (x2 + 2)(x2 +1).
X

Answer:

dy 2
Y. 2 y=x*s2. (1)

dx 1+x

We can write the given D.E. as
: . dy

Is a linear D.E. On compairing by d—+Py =Q
X

-1

2x 2x
Here, P = - ,Q=x*+2 > [Pdx =-] dx. =-log 1+ x2 =log 1+ x2
2 2
1+x 1+Xx
log 1+x2 -1
Pdx 1
I.F.=eI =e [ ] = 1+x2 = .
2
1+ X
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2
) 1 X~ +2
Here the sol. of (1) is y.72=J27dx+c =[] 1+
X +

2

X~ +1

}dx +c =x+ tan'1x +cC
1+x 1

:>y:(1+x2)(x+tan_1+x+c).
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