Maharashtra State Board
Mathematics and Statistics
Sample Question Paper - 2
Academic Year: 2024-2025

General Instructions: The question paper is divided into four sections.

1. Section A: Q.1 contains Eight multiple-choice types of questions, each carrying
Two marks. Q.2 contains Four very short answer type questions, each carrying
one mark.

2. Section B: Q.3 to Q.14 contains Twelve short answer type questions, each
carrying Two marks. (Attempt any Eight)

3. Section C: Q.15 to Q.26 contain Twelve short answer type questions, each
carrying Three marks. (Attempt any Eight)

4. Section D: Q. 27 to Q.34 contain Eight long answer type questions, each

carrying Four marks. (Attempt any Five)

Use of Log table is allowed. Use of calculator is not allowed.

Figures to the right indicate full marks.

Use of graph paper is not necessary. Only rough sketch of graph is expected.

For each multiple-choice type question, it is mandatory to write the correct

answer along with its alphabet. e.g., (a) ....coe...... P{(o) IRTR— J{(S —

V{(c) IR ,etc. No mark(s) shall be given if ONLY the correct answer or the

alphabet of the correct answer is written. Only the first attempt will be

considered for evaluation.

9. Start answer to each section on a new page.
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SECTION -A

Q1. Select and write the correct answer for the following multiple-choice type of
questions:

1.1. Choose correct alternatives :

The direction ratios of the line which is perpendicular to the two lines

x—17 y+ 17 z—6 z+5 y+3 z—4
ot — and = == are

2 -3 1 1 2 —2 '



1. 4,5,7
4,-5,7
4,-5,-7

> W

-4,5, 8
Solution

The direction ratios of the line which is perpendicular to the two lines

x—-T7 y+17 2z-6 and z+5 y+3 z—4
2 -3 1 1 2 =2

are 4,5, 7.

1.2. Choose correct alternatives :

The vector equation of line 2x - 1=3y+2=2-2is

1.

=3I

1. 2. - .
= <2'1? - 3j+2kt> +)\<3i+2j+6k>

2F =7+ (22+3’+E>

= 1’2 ~ 2 ~ N
3.7 = (E’L—j> +)\<z—2_7+6k)
4.7 = (%+3’) +A(%—23+6E)
Solution

The vector equation of line 2x - 1=3y + 2

o (1: 2 o : 3 ™
—z—2|sr_<§1 §J+2k)+l(3l+2j+6k)

1.3.

1 1 1 b
If/ — 5 .dxr=a-+ , then )
5 | logzx (log z) log 2

1. a=e,b=-2

a=e,b=2
=-e,b=2

> W N

a=-e,b=-2



Solution

‘1 1 1 b
Iff — ) .dr =a+ ,thena=¢, b = -2.
9 | logz (log z) log 2

Explanation:

‘1 1 1 b
Given that, / = 5 |-dr=a+
2 |logz  (logz) log 2

Put logx =z

= X =¢?

= dx=e?dz
e 1
/ R ! .d:z::f [l—i]ez.dz
o | logz (logm)2 g2l 2 2
1 1 1
:/ ez[—+d(—)].dz
log2 z z

1 1
= [ez. —]
z log 2

_ 2
~° log 2
~a=eandb=-2

1.4. Select the correct option from the given alternatives:

The general solution of secx=+2is___
1. 2nmw + Z,n cZ
2.2nm + g,n €Z
3.nmw+ g,n €Z
4. 2nm + %,n <A

Solution



The general solution of sec x = V2 is 2nmt &+ g,n € Z.

1.5. Choose the correct option from the given alternatives :

2
rzc—1
If f(x) = ) , for every real x, then the minimum value of f is
v+ 1
1. 1
2. 0
3. -1
4. 2
Solution
x?—
If f(x) = 3 , for every real x, then the minimum value of fis =1.
zc+1
Explanation:
21 241-2 2
f(x) — r pr— r + — 1 —_
2+ 1 2+ 1 2+ 1

Therefore, =1 < f(x) < 1
Hence, f(x) has minimum value -1 and also there is no maximum value.

Alter: We have

. @D @12 4
(22 +1)" (22 +1)°

fx)=0

> x=0

Now g = @ 1)°4 — 42.2(22 + 1) 2z

(z2 +1)*



(2% +1)4 — 16z(x)
(22 +1)°
_ —122%+4
) (22 +1)°

Therefore, f(0) > 0 and there is only one critical point that has minima. Hence, f(x)
has the least value at x =0

fmin - f(O) ==-1/1=-1
1.6. Choose correct alternatives :

The shortest distance between the lines

7= (%+23+E) +A(€—3+E> and 7 = (22—3—5) +p(2f2+3’+2ﬁ) 5

—_

w

MEREIEReIEE

Solution

The shortest distance between the lines

- (2+23+E) +A(%—3‘+E) and 7 — (2%—3'—E> +p(2i+3’+2ﬁ) is

S

1.7. Select the correct option from the given alternatives:

The principal solutions of equation cot 8 = /3 are

T T
1.67?
T 5w
2.6,?
3 T 8
6’ 6
T ™
4.?,5



Solution

. . . n Tn
The principal solutions of equation cot 6 = V3 are 6’ 6

1.8. The area of triangle formed by the lines x> + 4xy +y?=0and x-y-4=01is :
4 ,
1. — sq units

8

2. —— sq units

V3

16 )
3. —— sq units

4. —— sq units

V3
Solution

The area of triangle formed by the lines x? + 4xy +y>=0and x -y - 4

.8 .
= 0is ——=_sq_units.
3

Q2. Answer the following questions:

2.1.

XI5

Evaluate:/ rsinz.dzr
0

Solution

/? zsinz.dz
0
, Poorifd .
= lw/smm. d:c] —/ l—(m)/smm.da:].dw
0 o Ldz

- [m(—cosa:)]og —/05 1.(—cosz).dx

. 3
= —[z cosz|; +/ cosz.dx
0

= —[gcos g - 0] + [sina:]o%



=0+ (sin T sinO)
2
=1
2.2. Determine the order and degree of the following differential equation:
ﬁ _ 2sinz +3
dr dy
dz
Solution
The given Differential equation is
dy  2sinz+3

dr dy
dz

2
(%) =2sinx+ 3

d
This D.E. has highest order derivative d_y with power 2.
X

= The given D.E. is of order 1 and degree 2.

2.3. Determine the order and degree of the following differential equation:

3
1 — =8—
" (dw) ] dz?

Solution
dy 212 dzy
On squaring both sides, we get
3 2
dy \*|" _ 2 [y
2

This D.E. has highest order derivative d_:z with power 2.
T

The given D.E. is

=~ The given D.E. has order 2 and degree 2.



2.4. Check whether the following matrix is invertible or not:

{ cos@ sin 0]

—sinf cosf

Solution

l cosf@ sin 6]
Let A =

—sinf cos@

cosf sin@ 2 . 5
Then, |A| = =cosO+sinB=1%£0

—sin@ cos@

=~ Ais a non-singular matrix.
Hence, Ais invertible.
SECTION - B

Attempt any EIGHT of the following questions:
Q3. Differentiate the following w.r.t.x:
tan[cos(sinx)]
Solution
Let y = tan[cos(sinx)]

Differentiating w.r.t. x, we get

dy ;
- = %{tan[cos(sln )]}

= sec?[cos(sin z)]. . [cos(sinz)]

= sec’[cos(sin z)]. [ sin(sin z)]. sinz)

2
= —sec?[cos (sinx)]-sin(sinx)-cosx.

Q4. Find the separate equations of the lines represented by the equation 3x2 - 10xy -
8y?=0.

Solution
Given pairs of lines 3x? - 10xy - 8y?=0
= 3x% - 12xy + 2xy - 8y? =0



= 3x(x - 4y) + 2y(x -4y)=0
= (x-4y)3x+2y)=0
Separated equations are:
3x+2y=0andx-4y=0
Q5.

Find the vector equation of the plane passing through the point having position

vector i + 3 + % and perpendicular to the vector 47 + 53' + 6k.

Solution

Let position vector of point A be a

~

G=i+j+k

alson :4%4-534-675

wa.di= (i+j+F). (4+5)+6k)
= (D@ + (MG) + (1)(6)

=4+5+6

=15 .(1)

= The vector equation of plane is

.M

Ql

T.

n
F.<4%4—534—6E) =15 ..[From 1]

Qeé.

. T— y—4 z+4 .
Show that the line T =5 5 passes through the origin.
Solution

x
The equation of the line is T = =

The coordinates of the origin O are (0, 0, 0)



; 0 z— 2 0—2 5
orx =0, = = -
1 1
y—4 0—-4
Fory =0, = =2
2 2
z+4 0+ 4
F =0, = =2
orz ) )

= Coordinates of the origin O satisfy the equation of the line.
Hence, the line passes through the origin.
Q7. Solve the following :

Find the area of the region bounded by the curve y = 4x?, Y-axis and the linesy=1,y =
4,

Solution

By symmetry of the parabola, the required area is 2 times the area of the region
ABCD.

From the equation of the parabola, x° =

NS

the first quadrant, x > 0
1

SLX = 5\/@

4
.. required area = / z-dy
1

1 4



1
|
"o
|
—

Q8. State if the following is not the probability mass function of a random variable.
Give reasons for your answer

Z (3 |2 (1 |01

P(Z)|0.310.2/0.4|0]0.05

Solution 1
P.m.f. of random variable should satisfy the following conditions:
a. 0<pi<1
b. Ypi=1
Z |3 (2 |1 [0]-1

P(Z)|0.310.2/0.4|0]0.05

Here Ypi=0.3+0.2+0.4+0+0.05
=0.95#1
Hence, P(Z) cannot be regarded as p.m.f. of the random variable Z.

Solution 2



Here, pj20,Vi=12..,5

Now consider,

5
Y P =03+02+04+0+005
i=1

=095 #1

. Given distribution is not p.m.f.

Q9. Write converse, inverse and contrapositive of the following statement. "If voltage
increases then current decreases”.

Solution

Let p: Voltage increases.

q: Current decreases.

Then the symbolic form of the given statement is p—q.
Converse: g—p is the converse of p—q.

i.e. If current decreases, then voltage increases.

Inverse: ~p—~q is the inverse of p—q.

i.e. If voltage does not increase, then-current does not decrease.
Contrapositive: ~q—~p, is the contrapositive of p—q.

i.e. If current does not decrease, then voltage does not increase.

Q10. Find the value of k if lines represented by kx? + 4xy — 4y? = 0 are perpendicular to
each other.

Solution

Comparing the equation kx? + 4xy - 4y? = 0 with ax? + 2hxy + by? = 0, we get,
a=k2h=4andb=-4

Since lines represented by kx? + 4xy - 4y? = 0 are perpendicular to each other,

a+b=0



~k-4=0

~ k=4,

Q11.

If the vectors 2 — q3' + 3k and 4i — 53 + 6k are collinear, find q.

Solution
The vectors 2¢ — q}' +3kand 4i — 53' + 6k are collinear

=. The coefficients of 2, 3, % are proportional

_q_3
-5 6
1

2

G I<ENT N\

5
S q = 2
Q12. Given X ~ B(n, p) if p=0.6 and E(X) = 6, find n and Var(X).

Solution

Given: p=0.6 and E(X) =6

6
- _10
"= 06

Now,q=1-p=1-0.6=04

=~ Var(X) = npq
=10x0.6%x0.4=24

Hence, n=10, Var(X)=2.4

Q13. Solve graphically: 3x +2y >0
Solution

Consider the line whose equation is 3x + 2y = 0.



The constant term is zero, therefore this line is passing through the origin.

=~ One point on the line is O = (0, 0).

To find another point, we can give any value of x and get the corresponding value of y.
Putx=2,weget6+2y=0ie.y=-3

~A=(2,-3),is another point on the line. Draw the line OA.

To find the solution set, we cannot check (0,0) as it is already on the line.

We can check any other point which is not on the line.

Let us check the point (1, 1).

Scale : On both X-axis and
Y-axis : 1 cm =1 unit
\ %
.(’

4

Y

Whenx =1,y =1, then 3x + 2y = 3 + 2 = 5 which is grreater than zer.

= 3x+2y>0in this case.

Hence (1, 1) lies in the required region.

Therefore, the required region is the upper side which is shaded in the graph.
This is the solution set of x + 2y > 0.

Q14. Find the inverse of the following matrix.

e 3l

Solution



Let A = 2 -3
AT 9

2 -3
~|A] = =4-3=1%0
-1 2

~ AT exists.
Consider AA™T = |

_ 2 -3 AT _ 10
-1 2 o1
By Rq + R, we get,

1 -1 A 11
-1 2 !
By Ry + Ry, we get,

1 -1 1 11

A_ =
0 1 1 2

By Ry + Ry, we get,

e
ol ]

SECTION - C
Attempt any EIGHT of the following questions:

Q15. Show that the following points are collinear:
P=(4,52),Q=(3,24),R=(528,0).
Solution
Let E, a,F be position vectors of the points.
P=(452),Q=(3,24),R =58, 0)respectively.
Thenp = 43 +5j + 2k, q = 3i + 27 + 4k, r = 5i + 8 + Ok

Pa=q-p



- (3§+23+475) - (42+5§'+27€-.‘)

= —i—35+2k

=_(2+33—275) ..... (1)
andQR=r—q

- (5%+83+0’15) _ (32+23‘+4’1;‘)

= 2i + 65 — 4k

_ 2(% 35— 2’15)

= 2.PQ ..[By(1)]

~. QR is a non-zero scalar multiple of PQ

= They are parallel to each other.

But they have point Q in common.
. PQ and QR are collinear vectors.

Hence, the points P, Q, and R are collinear.

Q16. Evaluate the following integrals:

/ﬁm

Solution

/;.dmz/ 2 xﬁ+ w+3.dm

Ve vai3 Vi Vai3  JVitvaid
2(vz+vz+3)

=/ z— (z+3)

.dz

= _g/(\/;—l—\/m)dm

= _§/$%dw_§/($+3)%-dw

2 z? 2 (w+3)% te
3 (3) 3 (3)
=—%[x%+(m+3)%]+c



Q17. For the differential equation, find the particular solution (x - y?x) dx - (y + x%y)
dy=0whenx=2,y=0

Solution
(x-y>) dx-(y+x%)dy=0,whenx=2,y=0
X(T-y?)dx-y(1+x%)dy=0

z y
dr — dy=0
1+ 0 12

2 2
T dx— J dy=0
1+ 22 1— 12

Integrating both sides, we get

2z —2y
dot [y -
/1+:c2 v 1— g2 y=a

Each of these integrals is of the type

@)
[ e =tegf(@)] +

= The general solutionis log |1+ x?| +log |1 - y?| = log ¢, where ¢ =log ¢
~log |(1+x3)(1-y3)| =logc

2101 -y)=c

When x =2,y =0, we have

(1+4)(1-0)=c

~Cc=5

= The particular solution is (1 + x?)(1 - y?) = 5.

Q18. Differentiate the following w.r.t. x: xtn-x

Solution
Lety = gt '@
Then log y = log (:z:t““l_lx) = (tan'z)(log z)

Differentiating both sides w.r.t. x, we get



Q| =
of
8
|
of
8
—
ﬁ.
<)
t:sl
)
p o —
—
=]
]
8
o~

= (tan™'z). dix (log z) + (log z). dia: (tan™'z)

1
1+ 22

Cdy [ta.n_l:c log = ]

= (tan'z) x é + (log z) x

Cde Y T +1+;c2

. [tan 1z log z
=$tan 19:[ _|_ g 2]
T 1+=x

Q19. Find the principal solutions of the following equation:

, 1
sin20 = ——
2

Solution
, 1
sin20 = ——
2

Since, 0 € (0, 2m), 28 € (0, 4n)

. ]- . T . T . T
sin20 = —— = —sin — =sin{n+ — | =sin| 27 — —
2 6 6 6
T T ) .
= sin (37r - €> = sin (47: — E) ....... [ sin (T + B) = sin(Rm-06) =

sin(3m + 6) = sin(4m - B) = -sin 6]

. . In . 11xn . 19xn . 23n
S8in20 =sin — =s8in — =sin — = sin ——
6 6 6 6
n 11xn 19xn 23n
n20= — or20= — or20=— or 20= —
6 6 6 6
n 11xn 19x 23n
0=—or0=—orf=—or 6 = —
12 12 12 12

. . , 7n 1ln 197 23=n
Hence, the required principal solutions are 12 .

27 127 127 12



Q20. Evaluate:
/ sin® z(1+ 2cosz)(1 + cos w)2. dz
0

Solution

Let| = / sin® z(1 + 2cosz)(1 + cos z)?. d
0
= / sin? z(1 + 2 cos z)(1 + cos z)°. sin z. dz
0

= / (1 —cos®z)(1 + 2cosz)(1l + cos z)?. sinz. de
0

Put cosx =t
& = sinx.dx = dt.
= sinx.dx = -dt

Whenx=0,t=cos0=1

When x=m, t=cosm=-1
-1
o= / (1— ) (1 +2¢)(1 +t)*(—dt)
1

-1
:_/ (L42t — > —2¢%) (1 + 2t + t7). dt
1

-1
=— [ (Q+2t—t* -2t +2t+ 4t —2¢> —4t* + 2+ 26° —t* — 2t°). dt
1
-1
=/ (1+ 4t + 4> — 2> — 5¢* — 2t°). dt
1
[ 2 3 ¢4 5 5\
=—|t+4( =) +4(—=)-2(=)-5(—)-2(=
1(3) +1(5) (%) #(5) (),
1

[ 4 1 -1
_ 2_3__4_5__6
= -t+2t 3t 2t t 3t]1

[ 4 1 1 4 1 1
——-(—1+2—§—5+1—§)—<1+2+§—§—1—§>]




—_1+241+11 14242 1 4 1
| 3 2 3 3 2 3

[ 4 1 1 4 1 1
- - —1+2———5+1———1—2——+—+1+—]

i 3 3 3 2 3
[ 8
| 3

Q21. In a box of floppy discs, it is known that 95% will work. A sample of three of the
discs is selected at random. Find the probability that none of the floppy disc work.

Solution

Let X = number of working discs.

p = probability that a floppy disc works

gl 9519

“PETP 900 T 20
19 1

andq—‘l—p—l—%—%

Given:n =3

X ~8(3,
20

The p.m.f. of X is given by P(X = x) = "C, p*q"*

T 3—x
ie. p(x) = 302(%) (21—()) ,x=0,1,2,3

P(none of the floppy discs work) = P(X = 0)

i E 19\°/ 1 \3°
70 =035 ) (35)

1 1
=1x1 — =
She 200 20° 8000

1
8000

Q22. Find the centroid of tetrahedron with vertices K(5, -7, 0), L(1, 5, 3), M(4, -6, 3),
N(6, -4, 2)

Hence, the probability that none of the floppy disc will work =



Solution

Let G be the centroid of the tetrahedron K, L, M, N.

Let p, 7, m, n be the position vectors of the points K, L, M, N respectively w.r.t.

the origin O.

Then, p = 5i — 7] + Ok

Let G(g) be the centroid of the tetrahedron.

Then by centroid formula

lr'r'zﬁ

@l
||

Lo—|

(51—7g+0 k) (%+53+3E) n (4%—63+375) + (62—43+2E)]

(16. 12+ 8k)

e »AI»—-»&I

—3j+2k
Hence, the centroid of the tetrahedron is G = (4, -3, 2).

Q23.

If G and b are two vectors perpendicular to each other,
prove that (Ei - 5)2 = ((_i — 5)2

Solution

a and b are perpendicular to each other.

nd-b=b-a=0 .



=d-a+a-b+b-a+b-b
=G-a+0+0+b-b ..[By(1)]
=12
= [af*+[3]
a2
RHS=(*—b)

=a-a—a-b—b-a+b-b
=d-a+b ..[By ()]
:]”\24-‘52

“ LHS = RHS

Hence, (Zi + 5)2 = ((_1' = 5)2

Q24. Integrate the following functions w.r.t. x :

1+z
z.sin(z + log z)

Solution
1
LetI:/ ot dz
z.sin(z + log x)
=/ | 1 .<1+m).dm
sin(z + log x) x
1 1
:/ - A —4+1).dx
sin(z + logz) \ z
Putx +logx =t
1
<1—|——>.d:c=dt
x
1
.-.I:/ - dt:/cosectdt
sint




=log |cosect-cott| +c
=log | cosec(x + log x) - cot(x + logx) |+ c.

Q25. Find the Cartesian co-ordinates of the point whose polar co-ordinates are:

3 37
4’ 4

Solution

3
Here,r= —and 6 = —
4 4

Let the cartesian coordinates be (x, y)

Then,

« 6—3 37r_3 ( 7r)
= T COSs —4COS 4 —4COS T 4

3 s 3 1 3
=——C08 — = —— X — =

4 4 4 V2 4v/2
. 3 . 3w 3 . 7y
y=rsinf = —sin — = —sm<7r— —)
4 4 4 4

3. w 3 1 3

— X
4 4 4 /2 4+/2

3 3
.. The cartesian coordinates of the given point are (—— —)

42 42

Q26. Find the probability distribution of the number of successes in two tosses of a

die, where a success is defined as number greater than 4 appears on at least one die.

Solution 1

When a die is tossed twice, the sample space S has 6 x 6 = 36 sample points.
~n(S)=36

Trial will be a success if the number on at least one die is 5 or 6.

Let X denote the number of dice on which 5 or 6 appears.

Then X can take values 0, 1, 2



When X=0i.e., 5 or 6 do not appear on any of the dice, then

X={(1,1),(1,2),(1,3), (1, 4), (2, 1), (2, 2), (2, 3), (2, 4), (3, 1), (3, 2), (3, 3), (3, 4), (4, 1),
(4,2),(4,3),(4,4).

'P(X—O)——n(X) o2
T T n(S) 36 9

When X =1, i.e. 5 or 6 appear on exactly one of the dice, then

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

n(X) 16 4

“n(S) 36 9

When X =2, i.e. 5 or 6 appear on both of the dice, then
X={(5,5), (5, 6), (6, 5), (6, 6)}
~n(X)=4

n(X) 4 1

.-.P(X:Z):n(s) =25=7

= The required probability distribution is

X o 1 2
P(X = 4 4 1
X=x 73 979
Solution 2

Success is defined as a number greater than 4 appears on at least one die
Let X denote the number of successes.
= Possible values of Xand 0, 1, 2.

Let P(getting a number greater than 4)=p
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SECTION -D
Attempt any FIVE of the following questions:
Q27. Solve the following:
Find the maximum and minimum values of the function f(x) = cos?x + sinx.

Solution

2

f(x) = cos<x + sinx

PV VN SR
s f(x) = I (cos T —}—sm:c)

= 2cosT. —
cos . — (cosz) + cosz

= 2 cosx (-sin x) + cosx

= —sin 2X + COS X

d
and f'(x) = d—(— sin 2z) + cos x
x

d
= —cos2z. —(2z) — sinzx
x

= -C0S 2X X 2 - sinx

=-2C0S 2X - Sinx

For extreme values of f(x), f'(x) =0
s =sin2x+cosx=0

s =2sinxcosx+cosx=0

5 oS X(-2sinx+1)=0
~cosx=0or-2sinx+1=0

T . 1 . T
. COS X = COS 5 or sinx = 5 — sin —

6

™ ™
SX= —OoOrx= —
2 6

(i) f(g) = 2cosT — sin g

=-2(-1)-1=1>0



T
.. By the second derivative test, f is minimum at x = 2 and minimum

™
valueof fat x = 5

:f(%):cos2%+sin§:0+1:1
(ii) f(%) = —2cos % — sin %
1 1
- 2(=) - =
2 2
= 3<O
)

7r
. By the second derivative test, f is maximum at x = r and maxmuum

™
valueof fatx = — is

= f(%) = cos? %+sin %
2

(V3 L1005

| 2 2 4

Hence, the maximum and minimum values of the 5 function f(x) are 1

and 1 respectively.
Q28.
d%y d

Ify = log(m +vVz2+ a2) , show that (a:2 t a2)—2 +z— =0.

dx dx

Solution
y = log<m + V2 + a2)m

= mlog(:c + w2+a2)

d d
d—)): =m— [log(:c + w2+a2>]
1 d
=m X .—(ac+ m2+a2)
£B+1/$2+0,2 dx



m 1 d , 2]
= 1 (:c +a)
z+vVzi+a 2v/x22 + a2 dX
1
= X |1+ (2x—l—0)]
x+ Va2 +a? i 2v/x2 + a?
m vVz2l+a?+z
= X
x+Va?+a? V2 + a?
dy m
dx ‘/$U2+0,2
5 dy
2
+adx m

: ay\"_ >
(a: +a)(dm) =m
Differentiating both sides w.r.t. x, we get
2 2 :1..%% ’ EE ’ fi 2 2 __fi 2
@i (@) + (&) w6 =50

dy d [dy dy 2

2, 2

'.' 2 2 O :0
(:c+a)>< I dx< )+< )x(:c+)

d
Cancelling 2d—y throughtout, we get
X

d’y  dy
2
(w +a ) 122 +x Ix =0.

Q29. Solve the following differential equation:

2 2
COS ydy + COS™ T dm _ O
Zr
Solution
2 2
COS COoS™ o
. Y dy + dz =0

sy cos?ydy+xcos?xdx=0



1 2 1 2
(%ﬁ%%)dyo

= X(1+ cos 2x) dx +y(1 + cos 2y)dy =0
s~ xdx+xcos2xdx+ydy+ycos2ydy=0

Integrating both sides, we get

/a:d:c -+ /ydy s /wcos 2zdx + /ycos 2udy = c¢1 ... (i)

Using integration by parts

/m cos 2zdx = :L'/cos 2zdxr — /[di(m)/cos 2:cd:r] dz
x
sin 2z sin 2z
—w( 5 )—/1. 5 dz

T sin 2z 1 cos2z

ST T3
_ T sin 2z n cos 2x
2 4

ysin2y  cos2y
2 + 4

Similarly, /ycos 2ydy =

=~ From equation (i), we get

x> y?» xsin2zx cos2x  ysin2y cosy c
Z = ¢
2

Sttt T T

Multiplying throughout by 4, this becomes

2x% + 2y? + 2x sin 2X + €0S 2x + 2y sin 2y + €0s 2y = 4¢;

5 2(X2+y?) + 2(x sin 2x +y sin 2y) + cos 2y + cos 2x + ¢ =0

where ¢ = - 4

This is the general solution.

Q30. In AABC, if cot A, cot B, cot C are in A.P. then show that a2, b?, c2 are also in A.P.
Solution

By the sine rule,



sin A _ sin B _ sin C' k
a b c

=~ sin A=Kka, sin B=kb, sin C=kc ...(>i)

Now, cot A, cot B, cot Care in A.P.

~cotC-cotB=cotB-cotA

~cotA+cotC=2cotB

cos A cos C

" =2cotB
sin A + sin C ©
- sinC'cos A +sin AcosC P
. sin A.sinC -
sin(A + O)
SnAsmC 2P
sin(x — B) 2 cot B A+B+C
L= = + b + =
sin A.sinC o [ ]
. sin B B 2cos B
"sinA.sinC  sinB
: sin” B =2cosB
"sinA.sinC
. k2b2 B a2 + c2 o b2
" (ka)(ke) 2ac
. b? B a+ % — b?
T ac ac
s b2=a2+ 2 - b2
s 2b%=a2+ ¢

Hence, a2 b? c2arein A.P.

Q31. Integrate the following w.r.t. x :

(3sin—2) - cos z

5 —4sinx — cos?zx
Solution

(3sin—2) - cos z
Let | = - -dx
5 —4sinxz — cos?x




3
. 8
8 = ~ +
. —~~ (4} d
= 8 8 o A\ = .
8@ S _ —
ol '@ = ~
&) | O | =t 8 — N \n”u/
. ) Q| 4 = - |7} <
o 8 \QMHI & o ) . ~ QWL B
2 .
_ el N~ .m ~ <C | | o o ~
o _ o N | ®m |+ + - [a'n) ~ || +
ol R7) S I
8 0 _ < _ +~ . + -
m | g+ s ! + = ~ ] ~N H — N
Lo . e}
m | B~ 2| 8 T o e ~ U= & o ¥ I ™| |
S e - PO T g S o+ ~ -
_ | | “ = 1} > - | _ << i [aa] = ) <C INT
e o 27 x T~ B w _ [ + ) ™~ o
I E Rl «~« Y o o L I © | ~
/ / / n w 1 N— | | w < I <C 1 Ml o —~o _
+— m _ / - — “ <C 1 +— " ~ < " o™ /4”«\ I
I I I & .. " [} m 5 1 @8 5 « I N < -
. - Ce o <t o (o | . ot e



_ 1 2

t—2)"" 1
=3log|t—2|+4-u-—+c
—1 1
= 3log|t — 2| —
og| | (t_2)+c
3loglsinz — 2| L
=3loglsinz — 2| — —— +e¢
e (sinz — 2)

Q32. Using the rules in logic, write the negation of the following:
(PVQA(@QV~r)
Solution

The negation of (p vV q) A(qV ~r)is

~[pva)Aa(gv~n]

=~(pVvQq)V~(qV ~r)...(Negation of conjunction)
=S(~pA~qQ)VI~qA~(~N] e (Negation of disjunction
=S(~pA~Q)V(~QAT) o (Negation of negation)
=(~qA~P)V (~qAT) ..., (Commutative law)

=S(~QPA(~PVID) ... (Distributive Law)

Q33. Find the co-ordinates of the foot of the perpendicular drawn from the point
2 — j + 5k to the line 7 — (11% _9j— 87%) + x(mi 45— 1175).

Also find the length of the perpendicular.
Solution

Let M be the foot of perpendicular drawn from the point
P(2’2 — 3 + 575) on the line.

F = (11% _ 95— 875) + x(loi Yy . 11@)

Let the position vector of the point M be



(112 Y 875) + x(mi 45— 11E)

= (114 100)% + (—2 — 4)j + (—8 — 11k
Then PM = Position vector of M - Position vector of P

- [(11 F100)i 4 (—2 — 40)F + (—8 — m)@} . (2% i+ 5%)

= (9+100)i + (—1 — 42)j + (—13 — 1)k

Since PM is perpendicular to the given line which is parallel to
b=10i — 4 — 11k,

PMLb

. PMb=0

[(9 F100) + (—1— 4) — 11(—13 — m)E]. (10% Y. 11@) -0
=~ 1009+ 100) - 4(-1-4N)-11(13-11A) =0

~90+100A+4+16A+ 143+ 121A=0

%~ 2370+237=0

SA=-1

Putting this value of A, we get the position vector of M as i+ 2_}' + 3k.
-. Coordinates of the foot of perpendicular M are (1, 2, 3).

Now, PM = (2—}-23—}—3/];:) — (2'2—3-{—5/];)

- —i+3j—2k

~ |PM| = \/(—1)2 +(3)* + (-2)?
=v/1+9+4
=14

Hence, the coordinates of the foot of perpendicular are (1, 2, 3) and length of
perpendicular = V14 units.




Q34.

Ifg:i—H?—i— ﬂandzzj— k. find avectorBsatisfyinggx b = c and

a-b=3.

Solution

Given, 5:?+]+|2,E:j—|2
LetB:xf+yj+zlz
Thena-b =3 gives
(T+]+|2). (x?+y]+zf<)=3

SOE+ O+ MW(@) =3
Also,x+y+z=3 ..(1)

Also,c=axb

Tk
j—k= 11
yz

X = =

= (z-y)i- @-%)j+ (y - 0k
i

= (z-y)i + (x-2)j + (y - Xk

By equality of vectors,

z-y=0 ..(2)
x-z=1 ..(3)
y-x=-1 ..(4)
From (2),y=z

From(3),x=1+z

Substituting these values of x and y in (1), we get
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