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MSBSHSE Class 12th Maths Question Paper
With Solutions 2019

QUESTION PAPER CODE J - 60

SECTION - A

Select and write the most appropriate answer from the given alternatives for
each question. [6]

Question 1: The principal solution of cot x = —+3 are

(@m/6,5m/6 (b) 5t/ 6, 7T/ 6
(c)5m/6,11m/6 (d)m/6,11m/6

Answer: (c)

cot x = —+/3
cot x = - cot (m/6)
=cot(m-m/6)
=cot (2m - / 6)
= cot (b / 6)
=cot (11m/ 6)

Question 2: The acute angle between the two planes x +y + 2z =3 and 3x - 2y

+2z=T7Is

(a) sint (5 /v102) (b) cos? (5 / +102)
(c) sint (15 /102) (d) cos™ (15 /+102)
Answer: (b)

The acute angle between the two planesx +y + 2z =3 and 3x - 2y + 2z = 7.
cos 0= |n1 N> / N1 n2|
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np=i+j+2k andn,=3i-2j+2k

il =12 +12+22 =6

Ing| = V3% + (-2)% + 22= 17
cosO=1(G+j+k).(3i-2j+2k)/V6.V17I
cosO=1(1x3)+(1x-2)+(2x2)/V102]|
=13 -2+4/+102 |
cosO=15/v1021|

0=cos?5/+102

Question 3: The direction ratios of the line which is perpendicular to the lines
with direction ratios -1, 2, 2and 0, 2, 1 are

(@ -2,-1,-2 (b) 2,1, 2 (©)2,-1,-2 (d)-2,1, -2
Answer: (d)

1(2-4)-j(-1) +k(-2)

=-2i+j-2k

Question 4: If f(x) = (1 + 2x)**, for x # 0 is continuous at x =0,
then £(0) = g

(@) e (b) €? (c) 0 (d) 2

Answer: (b)
f(0) =lim ., [(1 + 2x)V>]? = ¢?

Question 5: fdx /9x%+1=_

(@) (1/3)tant (2x) + ¢ (b) (1/3)tant (x) +¢
(c)(1/3)tant (3x) + ¢ (d) (1/3) tan (6x) + ¢
Answer: (c)

I=/dx/9x*+1
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=(1/9) fdx/ x>+ (1/3)?
=(1/3)tan? (3x) + ¢

Question 6: If y = ae™ + be™X, then the differential equation is

(a) d?y / dx? = 25y (b) d?y / dx? = -25y
(c) d?y / dx? = -By (d) d?y / dx? = 5y
Answer: (a)

y = ae® + be™x
dy / dx = 5ae® - 5be™>*
d?y / dx? = 25y

SECTION -B

Question 7: [16]
Write the truth values of the following statement:

(i) 2 is a rational number and 2 is an irrational number.
(ii) 2 +3=50r V2 + Y3 =15

Solution:
[i] Let p:2 be a rational number, g:y2 be an irrational
number.

The given statement is p * q.
The truth value of pand qis T.
The truth value of p~ qis T.

[ii]Letp=2+3=5whichisT.
q =2 + 3 =5 which is F.
The truth value of the given statementis TVF=T.

Question 8: [a] Find the volume of the parallelepiped if coterminous edges are
given by the vectors 2i + 5j - 4k, 5i + 7j + 5K, 4i + 5] - 2k.
OR
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[b] Find the value of p if the vectorsi - 2j + k, 2i - 5] + pk and 5i - 9] + 4k are
coplanar.

Solution:

[a] Volume of the parallelepiped = [a * b * ]
a=2i+5j-4k

b =5i + 7j + 5k

c=4i+5j-2k

2 5 4
5 7 5
_l4 5 -2
=|2(-14-25)-5(-10- 20) - 4 (25 - 28)|
=|-78 + 150 + 12|

= 84 unit®

OR

[b]Ja=i-2j+k

b =2i-5j+pk

c=5i-9)+4k

Since a, b and c are coplanar vectors, their scalar triple product is 0.
a.(bxc)=0

1(-20+9p)+2(8-5p)+1(-18+25)=0
-20+9p+16-10p-18+25=0

-p+3=0

-p=-3

p=3

Question 9: Show that the points A (-7,4,-2),B(-2,1,0)and C (3,-2, 2) are
collinear.

Solution:
A(-7,4,-2),B(-2,1,0)and C (3, -2, 2).
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If the area of the triangle formed by these points is zero, then, the three points are
collinear.
If the value of the determinant of the three vertices is zero, then, the points are
collinear.
=-7(2-0)-4(-4-0)-24-3)
=-712)-4(-4-2(0Q)
=-14+16-2
=0
The three points A (-7, 4,-2), B (-2,1,0) and C (3, - 2, 2) are collinear.

Question 10: Write the equation of the plane 3x + 4y - 2z = 5 in the vector
form.

Solution:

The equation of the given plane is 3x + 4y - 2z =5.

Let r = xi + yj + zk be any vector in the plane and 3, 4, -2 are direction ratios of n,
which is normal to the plane.

n=3i+4j-2k

(Xi+yj+2zK).(3i+4j-2k)=5

r. (3i +4j - 2k) =5 which is the required form.

Question 11: If y = x*, then find dy / dx.

Solution:

y =x*----(1)

Taking log on both the sides,

logy = xX*

logy = x log x

On differentiating both sides,
(1/y)*dy/dx=[x*1/x]+logx*1
dy/dx =y (1 +log x)

=x*(1 + log x)

Question 12: Find the equation of a tangent to the curve y = x> + 4x + 1 at
point (- 1, - 2).
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Solution:

y=x?+4x+1

dy/dx=2x+4
(dy/dx)at(-1,-2)=2(-1)+4=2

Slope of the tangent at the point (-1, -2) =2
Equation of the tangent at the point (-1, -2) is
y-(-2)=2[x-(-1)]

2x-y =0

Question 13: Evaluate: [e* (1 + x) / cos? [xe*] dx.

Solution:

Let I = [eX(1 + Xx)/ cos? [xeX] dx
Put xe* =t

Differentiate with respect to x
xeX+e**1=dt/dx
e*(x+1)dx =dt
I=[[1/cos?t]dt

= [sec?tdt

=tant+c

JeX (1 +x) / cos? [xe*] = tan (xe¥) +C

Question 14: Evaluate: [o™?sin? x dx.

Solution:

Let I = [¢™2sin?x dx

= [o™2[1 - cos 2x] / [2] dx
= [(x/ 2) - (sin 2x / 4)]™
=[(m/4)-(sinm/4)]
=m/4

SECTION -C
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Question 15: [18]
[a] In AABC, prove thatsin ([B-C]/2)=([b-c]/a)cos (A/2)
OR
[b] Show that sin [5/13] + cos™ [3/5] =tan™ [63 / 16].

Solution:

[a] RHS = ([b-c]/a)cos (A/2)

= [(ksin B -ksin C)]/[(ksin A)] * cos (A/?2)

=k (sinB-sinC)/ksin A*cos (A/2)
=2[cos[B+C]/2][sin[(B-C)]/2]/2sin(A/2)cos(A/l2)*cos(Al2)
=2cos([m/2]-[A/2])sin([B-C]/2)/2sin(A/2)

=sin[(B-C)/2]

= LHS

OR

[b] Taking RHS:

=>sint5/13+cost3/5
=>tan'5/12+tant4/3
Stant[(5/12+4/3)/(1-[5/12] x [4/3])]
= tan"! [{(15 + 48) / 36} / {(36 - 20) / 36}]

= tan! (63/13)

= LHS

Question 16:

Question 16: If A ((2)) and {(.E_;}] are any two points and R ((r)) be a point on the line segment AB dividing it
internally in the ratio m:n, then prove that

Solution:
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((@)), (b)), (7)) be the position vectors of A, B, R respectively.
((AR)) = (") - (@), (RB)) = (b)) -~ ()
R is a midpoint of the line segment AB and A-R-B which divides the AB in the ratio m:n.

AR/ RB =mn

O

n((AR)) = m((RB))
n((F) - (@) = m((b)) - ((F))

(F)(m+n) = m(b) + n(a)
((F)=m (b)) +n((@)/m+n

Question 17: The equation of alineis2x -2 =3y + 1 =6z - 2, find its direction
ratios and also find the vector equation of the line.

Solution:

The cartesian equation of the lineis2x-2=3y +1 =6z - 2.
2(x-1)=3(y+1/3)=6(z-1/3)

Dividing by 6 on both sides
(x-1)/3=y+(1/3)/2=2-(1/3)/1

The direction ratios of the line are 3, 2, 1.

The line passes through the point (1, (-1 /3), (1/3)).
LetA=(1,(-1/3),(1/3))

The line passes through the point having the position vector.
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a=1li-(1/3)j+(1/3)k
b=3i+2]+k
The line is parallel to the vector b.
The vector equation of the line is
((F) = (@) + 1 (b))
((F) == (1/73)j+ (17 3)kl+ R [3i +2j + K]

Question 18: Discuss the continuity of the function

f (x) =[log (2 + x) — log (2 — x) /tan x], for x # 0
=1 ,forx=0

at the point x = 0.

Solution:
Here f (0) =1 ---- (i)
L=1lim,,f(X)

=1lim ., F(X) =lim -, log (2 + x) - log (2 - X) / tan x

=lim _olog [(2 +x) /(2 - x)]/ [tan X]

=lim olog ([L+x/2)/(Q-x/2)]/x)/(tan x) / x
=lim, _olog[(+x/2)-log (1-x/2)/x]/lim ., (tan X/ X)
=1--- (i)

From (i) and (i), lim ., f (x) = f (0).

The given function is continuous at x = 0.

Question 19: [a] The probability distribution of a random variable X, the
number of defect per 10 meters of fabric is given by

X 0 1 2 3 4

P(X=x) |0.45 0.35 0.15 0.03 0.02

Find the variance of X.

OR
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[b] For the following probability density function of X, find

[(]P (X<1)

[ii] P (X[ <1)

if f(x)=x%/18,-3<x<3

=0, otherwise

Solution:

[a]
Xi Pi PiXi piXi2
0 0.45 0 0
1 0.35 0.35 0.35
2 0.15 0.30 0.60
3 0.03 0.09 0.27
4 0.02 0.08 0.32

Total 0.82 1.54

E <X) = p =) piXi=0.82
Var (X) = Zpix# - p?
= 1.54 - (0.82)2
=0.8676

Var (X) = 0.8676

[b] [1] P (X < 1) = [5'f(X)dx
= [5' (x?/18) dx

= (1/18) * (x3/ 3)*

=14/27

=0.5185

[ii] P (IX] <1)=P(-1<X<1)=/[1F(X) dx
= f-ll (X2/18) dx
= (1/18) * (x3/3)..1
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=1/27
=0.03704

Question 20: Given X ~ B (n, p). If E (X) =6, Var (X) = 4.2, then find n and p.

Solution:

X ~B(n,p); E(X)=6, Var (X)=4.2
E(X)=np

Var (X) = npq
Var(X)/E(X)=npq/np=q=4.2/6=0.7
g=0.7

p=1-q=1-0.7=0.3

np==6

n=6/p=6/03=20

Question 21: Find the symbolic form of the given switching circuit. Construct
its switching table and interpret its result.

S
£ S’l S:?'
RS o
&

Solution:

Let p,q denote the statements that the switches S;, S, are closed respectively.

Let ~p, ~ g denote the statements that switch S; and S, are closed respectively. The
symbolic form of the given switching circuit is (p v q) and (~p and ~q).

The switching table for the given switching circuit is as follows:
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p q p q v —a—] ArB
1 1 0 0 1 0 0
1 0 0 1 I 0 0
0 1 1 0 1 0 0
0 0 1 1 0 1 0

In the last column of the switching table, each entry is zero, i.e. itis a
contradiction. Hence, no current will flow in the circuit irrespective of the
positions of the switches.

Question 22: If three numbers are added, their sum is 2. If two times the
second number is subtracted from the sum of first and third numbers we get 8
and if three times the first number is added to the sum of second and third
numbers we get 4. Find the numbers using matrices.

Solution:

Let the three numbers be X, y and z.
X+y+z=2--(1)
(x+z)-2y=8
X-2y+z2=8---(2)
3X+y+z=4---(3)

Therefore,

X+y+z=2---(1)
X-2y+z2=8---(2)
3X+y+z=4---(3)

The matrix form of these equations are

L

On applying the row operations,
X+y+z=2---(1)
3y=6--(2)

-2y -2z=-2----(3)
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From (2),y =-2
From (3),
-2*-2-22=-2
4-2z2=-2
6 =2z
z=3
X+y+z=2
X-2+3=2
X+1=2
x=1
The required numbers are 1, -2, 3.

Question 23: [a] In triangle ABC, with usual notations prove that b? = ¢? + a2 -
2a cos B.

OR
[b] In triangle ABC, with usual notations prove that (a - b)? cos? (C/2) + (a +
b)?sin? (C/2) = c2

Solution:

[a] Consider that for triangle ABC, 4B is in a standard
position i.e. vertex B is at the origin and the side BC is
along the positive x—axis. As ZB is an angle of a triangle,
Z B can be acute or 4B can be obtuse.

Y
Y- A F 3
A (ccos B, ¢sinB) A (¢ cop B, ¢sin B)
¢ b b
C

) R ) A X
B a ¢ = © B u C
(0, 0) (a. 0) (0, 0) (@, 0)
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Using the cartesian co-ordinate system in the above figure,

we get B=(0,0) : A= (c cos B, c cos B) and C = (a,0)
Now consider | (CA) =b

b?=(a - c cos B)? + (0 - ¢ sin B)?

By distance formula,

b? = a2 - 2 ac cos B + ¢?cos?B + ¢?sin’B

b? = a2 - 2 ac cos B + ¢? (sin’B + cos?B)

b?=a?+c?-2accos B

[b] Taking LHS,

=(a-b)>cos?C/2+ (a+hb)’*sin?C/2

= (a® + b? - 2ab) cos?C /2 + (a% + b> + 2ab) .sin C/ 2
=(@>+b?cosC/2-2abcos’C/2+ (a%+b?).sin>?C/2+2absin?C/2
= (@ +b?) (cos?C /2 +sin?C/ 2) - 2ab (cos’C / 2 - sin®C / 2)

= (a® + b?) - 2ab cos C {By cosine Rule}

= c?

Question 24: Find ‘p’ and ‘q’ if the equation, px? - 8xy + 3y? + 14x + 2y + q =0
represents a pair of perpendicular lines.

Solution:

Given general equation is px? - 8xy + 3y? + 14x + 2y + q = 0.
a=p,h=-4,b=3,9g=7,f=1,c=q

Since the equation represents perpendicular lines;
athb=0

p+3=0

p=-3

a=p=-3

Since the equation represents a pair of lines.
-3(3q-1)+4(-49-7)+7(-4-21)=0
-9q+3-160-28-175=0

-250-200=0

-25g = 200

g=-8
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p:-3’q:-8

Question 25: Maximise: z = 3x + 5y subject to
X+4y <24, 3x+y<s2]l,x+y=<9,x20,y20.

Solution:

Endpoints Value of z = 3x + 5y
(0, 6) 30
(0,0) 0

hitpsfbyjus.com
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(7,0) 21
(6, 3) 33
(4, 5) 37

Z is maximum at the point (4, 5).

Question 26: If x = f(t) and y = g(t) are differentiable functions of t, then prove
that y is a differentiable function of x and

dy/dx =(dy/dt)/(dx/dt), where dx/dt # 0.

Hence, find dy / dt if x = acos? t and y = asin? t.

Solution:

Let 6x and dy be the increments in x andy y, respectively, corresponding to the
increment ot in t.

Since x and y are differentiable functions of t,

dx / dt = lim.q) (8x) / (8x) and dy / dt = lim (5~ (8y) / (&t)...(1)
Also, as (6t—0), (6x—0) ... (2)

Now , (8y) / (8x) = (dy) / (6¢) / (&) / (&¢) ... (6t # 0)

Taking limits as (5¢=0),

limse~o) (By) / (8x) = lims.~o) (8y) / (5¢) / (6x) / (&¢) as (6t = 0)
Taking limits as (5¢=0),

limse—o) (8y) / (8x) = lims.—o) (8y) / (St) / (8x) / (St)

liM (e, (By) / (8%) = (lim(se-o) (By) / (8) / (lim(s,g) (3x) / (31)

= (dy/dt)/ (dx /dt)...[ By (1) and (2)]

~" The limits in RHS exist.

lims,—o) (8y) / (6x) exists and is equal to dy / dx.
dy/dx=(dy/dt)/(dx/dt)ifdx/dt #0

Hence

X = a cos’t

dx / dt = 2acost (-sint)

y = asin’
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dy /dt=2asintcost
dy / dx = (dy / dt) / (dx / dt)
= 2a sint cost / -2a cost sint
=-1

Question 27: [a] f(x) = (x - 1) (x - 2) (x - 3), x <€ [0, 4], find ‘¢’ if LMVT can
be applied.

OR
[b] A rod of 108 meters long is bent to form a rectangle. Find its dimensions if
the area is maximum.

Solution:
[a] f(x)=(x-1) (x-2) (x-3), x<«][0,4],
f(x)=x3-6x2+11x-6
As f (x) is a polynomial in X,
(i) f (x) is continuous on [0, 4].
(i) f (x) is differentiable on (0, 4).
Thus, all the conditions of LMVT are satisfied.
To verify LMVT we have to find ¢ & ¢ <€ (0, 4), such that
()=f4)-f(0)/4-0 ... (1)
f(4)=04-1)4-2)(4-3)=6
f(0)=(0-1)(0-2)(0-3)=-6and
f'(x)=3x?-12x + 11
f'(c)=3x*-12x+11
From (1),
f(4)-f(0)/4-0=3c?-12c+11
(6-(-6))/4=3c?-12c + 11
3=3c¢?-12c+11
3¢?-12c+8=0

=12 + (144 - 96)) / 6
c=12 ++48) /6
[2 /313
R /3

2 *
c=2=%

hitps:/byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJuUs

The Learning App

Both the value of c lie between 0 and 4.
OR

[b] 2x + 2y =108

y=54-x

Now, area of rectangle = xy = x (54 - x)
f (X) = 54x - x?

f'(x)=54-2x

f"(x)=-2

For extreme values f'( x) =0

54 -2x=0

X =27

f"(27)=-2<0

Area is maximum when x =27 ,y = 27
The dimensions of rectangle are 27m * 27m.
It is a square.

Question 28: Prove that: fdx / Vx?+a? = log |x + «x?>+ a%| +c.

Solution:

LetI=/[1/+x?+a?dx
Putx=atan 0

tan@=x/a

dx =asec?0 do

I=/1/+(a’tan’0 +a?) asec’0d 0O
= [ (a . sec?0)/(a (1 +tan? 0)) dO
= [ (sec? @)/ (sec 0) dO
=[sec®.d0

=log [sec @ + tan 0| + ¢;

=log |x /a + J(sec?0)|+c;
=loglx/a++1+tan?0|+c
=log |x/a+ 1+ x?/a%|+cy
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=log Ix/a+J@*+x%/a+c
= log |x + (x?+a?|-loga+c;
Jdx / Vx?+a? =1log |x + Vx?+a?|+c,wherec=-loga+c

Question 29: Show that: [o™* log (1 + tan x) dx =T/ 8 log 2.

Solution:

As j; ' fa)dz — /ﬂ " fla— o)dz

o s

Let I = fdlog(l + tanz)dz = /dlﬂg(l 4—1:311(i —m))dm
0 0 4
:/" 1ﬂg(1 + Hﬂ)g{m
2
= log| —— )dz
/,; Ug(l—l—taﬂm)

1 T
=f log 2dx — f log(1 + tanz)de
0 0

=f log 2da — I
0

T
HenceZI:f log 2dzx
0

m ]_ m
and ] =log2 x — x — = —log2
Bex g4 3 T gk

Question 30: [a] Solve the differential equation (dy / dx) + y sec x = tan x.
OR
[b] Solve the differential equation (x +y) dy /dx = 1.

hitps:/byjus.com
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Solution:

[a] P =secx Q =tan x

IF = gfsec xdx — g loglsecx +tanx) = gacy + tanx

y *IF = [Q * IF

vy (sec + tan x) = [(sec x + tan x) tan x.dx
= [sec x tan x + [ tan?x dx

= secx + [(sec?x-1)dx

y(secx +tanx) =secx +tanx-x+c¢

[b] (x+y)dy/dx=1
dy/dx=1/x+y
dx/dy=x+y
dx/dy+(-1)x=y
Comparing withdx /dy + P *x =Q,
P=-1,Q=y

— ef—lydy =gV

The general solution is

x (IF)=/Q*IFdy + c
xe¥ =y [eYdy+c
xe¥=-ye¥-e¥+C
(x+y+1)=ce

hitps:/byjus.com
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