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Important Questions for Class 12 Mathematics

SECTION -1

Q.1. (A) Select and write the correct answer from the given alternatives in each of the following:

i. The principal solution of the equation cot x = 3 is
T T
A) — B)
(A) P (B) g
5w Sn
c — D) —-—
© P (D) 3
ii.  Ifthe vectors —3§+4j—2lA<,§+2lA<,f—pj are coplanar, then the value of p is
A -2 B) 1
<© -1 D) 2
*iii. Ifthe line y =x + k touches the hyperbola 9x* — 16)” = 144, then k =
A 7 B) -7
©) 7 (D) ++/19
(B) Attempt any THREE of the following:
i. Write down the following statements in symbolic form:
a. A triangle is equilateral if and only if it is equiangular.

b. Price increases and demand falls.

2 2
ii. IfA= [4 ; } , then find A™' by adjoint method.

iii.  Find the separate equations of the lines represented by the equation 3x* — 10xy — 8)* = 0.

*iv. Find the equation of the director circle of a circle x* + y* = 100.

v.  Find the general solution of the equation 4 cos” x = 1.

Q.2. (A) Attempt any TWO of the following:

i. Without using truth table show that p<>q=(pAqQ)Vv(~pA~Qq)

ii.  If0 is the measure of acute angle between the pair of lines given by ax” + 2hxy + by’ = 0, then

prove that tan 6 =

2./h*—ab

,a+tb=0.
a+b
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Show that the line x + 2y + 8 = 0 is tangent to the parabola y” = g Hence, find the point of
contact.

Attempt any TWO of the following:

The sum of three numbers is 9. If we multiply third number by 3 and add to the second
number, we get 16. By adding the first and the third number and then subtracting twice the
second number from this sum, we get 6. Use this information and find the system of linear
equations. Hence, find the three numbers using matrices.

Find the general solution of cos x + sin x = 1.

If @ and b are any two non-zero and non-collinear vectors, then prove that any vector T

coplanar with @ and b can be uniquely expressed as T =t;a + t,b, where t; and t, are
scalars.

Attempt any TWO of the following:

Using truth table examine whether the following statement pattern is tautology, contradiction
or contingency.

Pr~9(P—>9

Find k, if the length of the tangent segment from (8, — 3) to the circle x* +y* — 2x + ky—23 =0
is V10 units.

Show that the lines given by

x+1 _ y+3 _ z—4 and x+10 L y+1 N z—1 I
-10 -1 1 -1 -3 4

Also find the co-ordinates of the point of intersection.

Attempt any TWO of the following:

Find the equation of the locus of the point of intersection of two tangents drawn to the
23 2

hyperbola x7_y? = 1 such that the sum of the cubes of their slopes is 8.

Solve the following L.P.P. graphically:
Maximize : Z = 10x + 25y
Subjectto: x <3, y<3,x+y<5x>0,y>0

Find the equations of the planes parallel to the plane x + 2y + 2z + 8 = 0 which are at the
distance of 2 units from the point (1, 1, 2).

Section — 11

Select and write the correct answer from the given alternatives in each of the following:

Function f(x) = x* — 3x + 4 has minimum value at x =

3
A) 0 (B) -
3
© 1 (D) 5
I L log x dx =
X
(A) log (logx)+c (B) %(log x) +c

(C) 2logx+c (D) logx+c
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Order and degree of the differential equation

33 2
{IJ{d—yJ } = 73):_)2/ are respectively —

dx
(A) 2,3 B) 3,2
©) 7,2 (D) 3,7

Attempt any THREE of the following:
If x = at’, y = 2at, then find %

Find the approximate value of +/8.95 .
Find the area of the region bounded by the parabola y* = 16x and the line x = 3.
For the bivariate data r = 0.3, cov(X, Y) = 18, o, = 3, find o,.

A triangle bounded by the lines y = 0, y = x and x = 4 is revolved about the X-axis.
Find the volume of the solid of revolution.

Attempt any TWO of the following:
A function f(x) is defined as

f(x)=x+a ,  x<0
=X , 0<x<l1
=b-x , x=>1

is continuous in its domain. Find a + b.

Ifx=a (t—%j,y=a (t+%),then show that

gle
<=

Evaluate : _[ B %
+5c0sx

Attempt any TWO of the following:
An insurance agent insures lives of 5 men, all of the same age and in good health. The

probability that a man of this age will survive the next 30 years is known to be % Find the

probability that in the next 30 years at most 3 men will survive.

The surface area of a spherical balloon is increasing at the rate of 2 cm*/sec. At what rate is
the volume of the balloon is increasing when the radius of the balloon is 6 cm?

The slope of the tangent to the curve at any point is equal to y + 2x. Find the equation of the
curve passing through the origin.

Attempt any TWO of the following:
If u and v are two functions of x, then prove that

Jov as=ufvar- | ¢ Jvas | av

The time (in minutes) for a lab assistant to prepare the equipment for a certain experiment is a
random variable X taking values between 25 and 35 minutes with p. d. f.

f(x) = %, 25 <x <35 =0, otherwise.

What is the probability that preparation time exceeds 33 minutes? Also find the c. d. f. of X.
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iii.  The probability that a certain kind of component will survive a check test is 0.6. Find the

probability that exactly 2 of the next 4 tested components survive.

(B) Attempt any TWO of the followinzg:

ii.

If ax” + 2hxy + by? = 0, show that d—); =0.
dx

Find the area of the region common to the circle x> + * = 9 and the parabola y* = 8x.

*iii.  For 10 pairs of observations on two variables X and Y, the following data are available:
D (x=2) =30, D (y-5) =40, Z(x—2)2 =900,
S (y-5) =800, Y (x—2)(y—5)= 480.

Find the correlation coefficient between X and Y.
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SECTION -1

Q.1. (A) Select and write the correct answer from the given alternatives in each of the following: (6)[12]

ii.

iii.

(B)

ii.

*ii.

*1v.

Q.2. (A)

ii.

*il.

If A={2,3,4,5, 6}, then which of the following is not true?

(A) dIxe Asuchthatx+3=8 (B) dxe Asuchthatx+2<5

(C) dxe Asuchthatx+2<9 (D) Vxe Asuchthatx+6>9

If 2x + y = 0 is one of the lines represented by 3x* + kxy + 2)” = 0, then the value of k is
1 11

A — B) —

(A) 5 (B) 2
5 —11

c - D) —

© 5 (D) >

If a line is inclined at 60° and 30° with the X and Y-axes respectively, then the angle which it
makes with Z-axis is

(GYRRY (B)

ala ~|a

©) D)

T
2
Attempt any THREE of the following:

1 2
IfA= [3 4} and AX =1, then find X by using elementary transformations.

With usual notations, in AABC, prove that a(b cos C — ¢ cos B) = b’ - ¢’

Show that the equation of a tangent to the circle x> + y* = a” at the point P(x;,y;) on it is
XxXxp tyyr = a’.

Find k, if the line 2x — 3y + k = 0 touches the ellipse 5x* + 9)* = 45.

Find the co-ordinates of the point, which divides the line segment joining the points
A(2, -6, 8) and B(— 1, 3, — 4) externally in the ratio 1 : 3.

Attempt any TWO of the following:
Using truth table, prove that ~p Aq=(pVv Q) A~p

Find the values of p and q, if the following equation represents a pair of perpendicular lines:
px’ — 8xy +3)* + 14x + 2y + q = 0.

Find the equations of tangents to the parabola y* = 12x from the point (2, 5).
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Attempt any TWO of the following:

The cost of 2 books, 6 notebooks and 3 pens is * 40. The cost of 3 books, 4 notebooks and 2
pens is ~ 35, while the cost of 5 books, 7 notebooks and 4 pens is * 61. Using this information
and matrix method, find the cost of 1 book, 1 notebook and 1 pen separately.

Show that the product of lengths of perpendicular segments drawn from the foci to any
2 2
tangent to the hyperbola )26_5_;)_6 =1 is equal to 16.

Attempt any TWO of the following:

Construct the new switching circuit for the following circuit with only one switch by
simplifying the given circuit:

s, * ]
S, o
S;
1 —/ 0—0/7 o—/ ~—— @)
T S. S, Si

Find the locus of a point, the tangents from which to the circle x* + y* = a’ are mutually
perpendicular.

Find the shortest distance between the lines

x+1 :y+1 : z+1 and x-3 :y—S _ z—7‘
7 -6 1 1 -2 1

Attempt any TWO of the following:

X1 = y;—l = z-4|-2 and the plane 2x +y -3z + 4 =0.

Find the angle between the line

Solve the following L. P. P. graphically:
Minimize Z = 6x + 2y

Subject to

5x+9y <90

x+ty>4

y<8

x20,y>0

Find the volume of a tetrahedron whose vertices are




Q.4. (A) Select and write the correct answer from the given alternatives in each of the following:
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A(-1,2,3),B(3, -2, 1), C(2, 1, 3)and D(-1,

-2, 4.
SECTION - I

Ifx'=¢"7, then Y
dx

I+x log x 1-logx 1—x
(A) e © —== (D)
1+logx (1+logx) 1+logx 1+logx
I; -
I1+cos x
(A) tan (1j+c (B) 2tan ( j +c
2 2
(C) —cot (zj +c (D) —2cot (zj +c
2 2,
If X ~ B (n, p) and E(X) = 12, Var(X) = 4, then the value of n is
(A) 3 (B) 48 ©) 18 (D) 36

Attempt any THREE of the following:
Find the equation of tangent to the curve y = 3x* —x + 1 at P(1, 3).

Evaluate: I

x(x 1)dx

Solve the differential equation y —x % =0.

In a bivariate data, n = 0
Find cov(X, Y).
A random variable X ~ N (0, 1). Find P(X > 0) and P(X <0).

Attempt any TWO of the following:
Examine the function for maximum and minimum f(x) = x* — 9x” + 24x.

=25, y=30and > xy =7900.

If y = f(x) is a differentiable function of x such that inverse function x = () exists, then

prove that x is a differentiable function of y and j; (dlyj where ;E 0.
dx
The probability distribution of X, the number of defects per 10 metres of a 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.

Attempt any TWO of the following:

If V1—x" +4/1-y> =a(x —y), showthatgx y

—X

Solve the differential equation cos” x % +y=tan x.

|
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Find the area of the region bounded by the curves y* = 4x and 4x* + 4y* = 9 with x> 0.
Attempt any TWO of the following:

Find the approximate value of tan™" (1.001).

Examine continuity of the function f(x) at x = 0, where

fix) = 10" +7°—-14" -5 forx#£0
1—cos 4x

10 ,forx=0

7

The probability that a person who undergoes a kidney operation will be recovered is 0.5. Find
the probability that of the 6 patients who undergo similar operations:

(a) none will recover

(b) half of them will recover.

Attempt any TWO of the following:
Prove that:

2
j\/a2+x2dx=%\/a2+x2 +a?log|x+ Vxi+a® |+

Find the volume of the solid generated, when the area between ellipse 4x” + 9)* = 36 and the
chord AB, with A = (3, 0), B =(0, 2), is revolved about X-axis.

Find Karl Pearson’s coefficient of correlation between the variables X and Y for the
following data:

X 11 i/ 9 S 8 6 10
Y 10 8 6 5 9 7 11
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SECTION -1

Select and write the correct answer from the given alternatives in each of the following:

Which of the following represents direction cosines of the line?

1 -3 1

1
A) 0, - 0, ——
(A) N (B) P
V3ol 1 gy
© %53 2%

2
[3 and A (adj A) = KI, then the value of ‘K’ is

4
A) 2 (B) -2
© 10 (D) -10
The general solution of the trigonometric equation tan’0 = 1 is
(A) 6=nni§,neZ (B) 6=nni%,nez
©) 6=nni§,nez D) O6=nm,neZ

Attempt any THREE of the following:

Ifa, b, c are the position vectors of the points A, B, C respectively and 2a +3b—5¢c=0,

then find the ratio in which the point C divides the line segment AB.

y+t4 _z-5
7

. . . . x—6 . .
The cartesian equation of a line is 3 = , find its vector equation.

Equation of a plane is ;-(3i—43+12ﬁ)=8. Find the length of the perpendicular from the
origin to the plane.

Find the acute angle between the lines whose direction ratios are 5, 12, — 13 and 3, — 4, 5.
Write the dual of the following statements:

a. pPvAaT
b.  Madhuri has curly hair and brown eyes.




Q.2. (A)

ii.

iii.

(B)

ii.

iii.

Q3. (A)

ii.

iii.

(B)

ii.

iii.

BYJU'S

il T Learning App

Important Questions for Class 12 Mathematics

Attempt any TWO of the following:

— + _ _ —
1= y3 1= Z41 and xl 3 = y2k=% intersect, then find the value of k.

If the lines

Prove that three vectors a , b and ¢ are coplanar, if and only if, there exists a non-zero linear
combination xa + yb +zc = 0.

Using truth table, prove that
~pArq=(pPVYPA~D.

Attempt any TWO of the following:

In any AABC, with usual notations, prove that
b>=c’ +a” — 2ca cos B.

Show that the equation x* — 6xy + 5)” + 10x — 14y + 9 = 0 represents a pair of lines. Find the
acute angle between them. Also find the point of intersection of the lines.

Express the following equations in the matrix form and solve them by the method of
reduction:

2x—-y+z=1,x+2y+3z=8,3x+y—-4z=1.

Attempt any TWO of the following:

Prove that a homogeneous equation of degree two in x and y (i.e., ax’ + 2hxy + by* = 0),
represents a pair of lines through the origin if h* — ab > 0.

Find the symbolic form of the following switching circuit, construct its switching table and
interpret it.

S
0—>——>—~/: > o
S'
__ s
. 2

IfA,B,C,Dare(1,1,1),(2,1,3),(3,2,2), (3, 3, 4) respectively, then find the volume of the
parallelopiped with AB, AC and AD as the concurrent edges.

Attempt any TWO of the following:
Find the equation of the plane passing through the line of intersection of the planes

2%~ y+2=3, 4x 3y +52+9=0and parallel to the line x;—l - y13 _ 223‘

Minimize: Z = 6x + 4y

Subject to: 3x + 2y > 12,
x+y=5,
0<x<4,
0<y<4.

Show that: cos™ (ij +cos! (Ej =cos ! (ﬁj )
5 13 65
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SECTION -11

Q.4. (A) Select and write the correct answer from the given alternatives in each of the following:
1. Ify=1—cose,x=1—sin6,thenﬂat6=Eis
dx 4

A) -1 (B) 1

1 1
o = D) —
©) 5 (D) NG

ii.  The integrating factor of linear differential equation

Y +ysecx=tanxis
dx

(A) secx—tanx (B) secx-tanx

(C) secx+tanx (D) secx:-cotx

iii.  The equation of tangent to the curve y = 3x” — x + 1 at the point (1, 3) is
(A) y=5x+2 (B) y=5x-2

1 1
©) y=_-x+2 D) y=_-x-2
5 5
(B) Attempt any THREE of the following:
i. Examine the continuity of the function
f(x) =sinx — cos x, forx =0

=-1 , forx=0
at the point x = 0.

ii.  Verify Rolle’s theorem for the function
f(x)=x*—5x+9on[l, 4].

1i.  Evaluate: I sec"x - tan xdx

iv.  The probability mass function (p.m.f.) of X is given below:

X=x 1 2 3

1 2 2

P(X = - = =

(X =) 5 5 5
Find E(X?).

v.  Given that X ~B (n =10, p). If E (X) = 8§, find the value of p.
Q.5. (A) Attempt any TWO of the following:

i. If y = f(u) is a differentiable function of u and u = g(x) is a differentiable function of x, then
prove that y = f[g(x)] is a differentiable function of x and Y. b ﬂ .
dx du dx

ii.  Obtain the differential equation by eliminating the arbitrary constants A, B from the equation:
y = A cos (log x) + B sin (log x)

2
x
1i.  Evaluate: '[(xz " 2)(2x2 +1) dx
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Attempt any TWO of the following:

An open box is to be made out of a piece of a square cardboard of sides 18 cms by cutting off
equal squares from the corners and turning up the sides. Find the maximum volume of the
box.

2a a a
Prove that: j f(x)dx= I f(x)dx + jf (2a —x)dx
0 0 0

If the function f(x) is continuous in the interval [-2, 2], find the values of a and b, where

f(x) _ Sinax

-2, for-2<x<0
=2x+1, for0<x<1
=2byJx*+3-1, forl<x<2

Attempt any TWO of the following:

dy _ y+x’+)’

Solve the differential equation: —
dx X

A fair coin is tossed 8 times. Find the probability that it shows heads at least once.

If x")% = (x + y)"'%, then prove that % =2,
X

Attempt any TWO of the following:
Find the area of the sector of a circle bounded by the circle x* + * = 16 and the line y = x in
the first quadrant.

Prove that:

2
J\/xz —a’dx= gxlxz -a’ —%log‘x+\/x2 -a’

A random variable X has the following probability distribution:

+c

X=x 0 1 2 3 4 5 6

P[X=x] | k | 3k | 5k | 7k | 9k | 11k | 13k

a. Find k.
b.  Find P(0 <X <4).
c. Obtain cumulative distribution function (c.d.f.) of X.
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SECTION -1

Select and write the correct answer from the given alternatives in each of the following
sub-questions:

i£[a b c]=0and p= =2 ==X t= X% hen apebag+er
[a b c] [a b c] [a b c]
is equal to
(A) 0 B) 1 < 2 (D) 3
2 0 0
The inverse of the matrix [0 1 0 | is
0 0 -1
% 0 0 —% 0 0
(A) 01 0 (B) 0 -1 0
10 0 -1 0 0 -1
-1 0 0 |
0 0 1 0 0 1
L 2]

Direction cosines of the line passing through the points
A(—4,2,3)and B(1, 3, -2) are

1 5 1 1 -5
A s Py B s s

&) NGRS ®) RN RN TR
(C) +£5+1,£5 (D) =51, %+/51, 451

Attempt any THREE of the following:
Write truth values of the following statements:

a. /5 is an irrational number but 3 + /5 is a complex number
b. dneN such thatn+ 5> 10

If c=3a— 25, then prove that [5 b EJ =0
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Find the vector equation of the plane which is at a distance of 5 units from the origin and
which is normal to the vector 2i +j +2k .

The Cartesian equations of the line are:

3x+1=6y-2=1-z

Find its equation in vector form.

Find the direction ratios of a vector perpendicular to the two lines whose direction ratios are
-2,1,-1 and -3, 4, 1.

Attempt any TWO of the following:

Using truth table, prove the following logical equivalence (p Aq) > r=p —>(q—>r).

Find the joint equation of the pair of lines through the origin each of which is making an angle
of 30° with the line 3x +2y— 11 =0.

Show that 2sin”" (%) =tan"' (2—74j .

Attempt any TWO of the following:
Solve the following equations by the method of reduction:
2x—y+z=1,x+2y+3z=8,3x+y—-4z=1.

Show that volume of parallelopiped with coterminous edges as a,b and c is [5 b EJ,
hence find the volume of the parallelopiped whose coterminous edges are i+ j, 3 +kk+i.

Solve the following LPP by using graphical method.
Maximize: Z = 6x + 4y,
Subjecttox <2, x+y <3, 2x+y<1,x>0,y>0.
Also find maximum value of Z.

Attempt any TWO of the following:

In AABC with usual notations, prove that

2 asin2%+csin2% =(a+c-b)

If p: It is a day time, q : It is warm, write the compound statements in verbal form denoted
by—

a. pPA~q
b. ~p—oq

c. qep

If the lines > —1 ~2 ;1 = ZZI and = I 3 =Y ; K =% intersect each other, then find the value

of k.

Attempt any TWO of the following:

Parametric form of the equation of the plane is

§=(2i+ﬁ)+ki+u(i+2j—312).

A and p are parameters. Find normal to the plane and hence equation of the plane in normal
form. Write its cartesian form.

If the angle between the lines represented by ax” + 2hxy + by” = 0 is equal to the angle
between the lines 2x” — 5xy + 3)” = 0, then show that 100(h” — ab) = (a + b)".

Find the general solution of sinx tanx = tanx — sinx + 1.
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SECTION -11

Select and write the correct answer from the given alternatives in each of the following

sub-questions:
The differential equation of the family of curves y = cie" + c,e ™ is

& d2

(A) dxf+y 0 (B) gf—yﬂ)
2 2

(C) ‘jx—f+1=0 (D) jx—fﬂzo

If X is a random variable with probability mass function
P(x)=kx, forx=1,2,3
=0, otherwise

thenk=......

1 1°
(A) 3 (B) 7

1 2
©) s (D) %
If sec( J =a’ , then 2)2/ =

dx

y B) x
© < D) 0

x

Attempt any THREE of the following:
If y = sin '(3x) + sec™’ [ij , find d_y
3x dx

Evaluate: J. xlogxdx.

h
If"‘2+8x

The probability that a certain kind of component will survive a check test is 0.5. Find the
probability that exactly two of the next four components tested will survive.

dx = 6 , then find the value of h.

Find the area of the region bounded by the curve y = sin x, the lines x = —g, x = gand
X-axis.
Attempt any TWO of the following:
Examine the continuity of the following function at given point:
f(x) = M, forx #8
=8 ,forx=8atx=28

If x = ¢(t) is a differentiable function of ‘t’, then prove that
[fGode = [FLo@W Ode

Solve 3¢" tan y dx + (1 + €%) sec® y dy = 0. Also, find the particular solution when x = 0 and
y=T.
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(B) Attempt any TWO of the following:

i. A point source of light is hung 30 feet directly above a straight horizontal path on which a
man of 6 feet in height is walking. How fast will the man’s shadow lengthen and how fast
will the tip of shadow move when he is walking away from the light at the rate of 100 ft/min.

log x

ii. Evaluate: .‘-m
+logx

iii.  If x = f(t), y = g(t) are differentiable functions of parameter ‘t’ then prove that y is a
differentiable function of ‘x’ and

dy
dy gt dx
—Z=dt 2o
dx dx’dt
dt

Hence find % ifx=acost,y=asintt.

Q.6. (A) Attempt any TWO of the following:

i. Show that the function defined by f(x) = |cos x| is continuous function.
, 2 2
ii.  Solve the differential equation 28 u.
X
iii.  Given X ~ B(n, p). If n =20, E(X) = 10,
find p, Var. (X) and S.D.(X).
(B) Attempt any TWO of the following:
i. A bakerman sells 5 types of cakes. Profits due to the sale of each type of cake is respectively

3,725, 2, 1.5, ° 1. The demands for these cakes are 10%., 5%, 25%, 45% and 15%
respectively. What is the expected profit per cake?

ii.  Verify Lagrange’s mean value theorem for the function

fx)=x+ l,xe [1, 3]
X

b b
iii.  Prove that: [f(x)dx = [f(a+b-x)dx

f f(x)
Hence evaluate: -[f( i fasbom
X a+b—x

a
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SECTION -1

Select and write the most appropriate answer from the given alternatives in each of the
following sub-questions:

2.0 0
IfA=|0 2 0], thenA’=

0 0 2
(A) 6A (B) 12A (C) 16A (D) 32A

The principal solution of cos™ [—%) is

08 T 2n 3n
A) — B) — c — D) —
(A) 3 (B) - © 3 (D) 5
If an equation hxy + gx + fy + ¢ = 0 represents a pair of lines, then
(A) fg=ch (B) gh=cf (C) th=cg (D) hf=-cg

Attempt any THREE of the following:

Write the converse and contrapositive of the statement-
“If two triangles are congruent then their areas are equal.”

Find ‘k’, if the sum of slopes of lines represented by equation x* + kxy — 3y> = 0 is twice their
product.

Find the angle between the planes ;(2;+3—ﬁ) =3 and ;(;+2:|+12) =1.

The cartesian equations of line are 3x — 1 = 6y + 2 = | — z. Find the vector equation of line.
If £=§+2_Ai, E=—2i+3, E=4f+3:i, find x and y such that E=x£+y5.
Attempt any TWO of the following:

IfA,B,C,Dare(1,1,1),(2,1,3),(3,2,2), (3, 3, 4) respectively, then find the volume of the
parallelopiped with AB, AC and AD as the concurrent edges.

Discuss the statement pattern, using truth table: ~(~p A ~q) v q

If point C(c) divides the segment joining the points A(a)and B (b) internally in the ratio

~ mb+
m : n, then prove that ¢ = mbrha.

m-+n
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Attempt any TWO of the following:

Find the direction cosines of the line perpendicular to the lines whose direction ratios are
-2,1,-1and -3, -4, 1.

In any AABC, if a’, b’, ¢* are in arithmetic progression, then prove that cot A, cot B, cot C are
in arithmetic progression.

The sum of three numbers is 6. When second number is subtracted from thrice the sum of
first and third number, we get number 10. Four times the third number is subtracted from five
times the sum of first and second number, the result is 3. Using above information, find these
three numbers by matrix method.

Attempt any TWO of the following:
If © is the acute angle between the lines represented by equation ax’ + 2hxy + by’ = 0, then

2\/h*> —ab

,at+tb=0.
a+b

prove that tan 6 =

x=1_y+l _z-1 and ¥—3 S ke
3 4 1 2

If the lines

intersect each other, then find the

»—|N

value of ‘k’.

Construct the switching circuit for the following statement:
[pv(pAQ]VI(~qrr)Vv~p]
Attempt any TWO of the following:

Find the general solution of cos x — sin x = 1.

Find the equations of the planes parallel to the plane x — 2y + 2z — 4 = (0, which are at a unit
distance from the point (1, 2, 3).

A diet of a sick person must contain at least 48 units of vitamin A and 64 units of vitamin B.
Two foods F; and F, are available. Food F; costs * 6 per unit and food F, costs * 10 per unit.
One unit of food F; contains 6 units of vitamin A and 7 units of vitamin B. One unit of food
F, contains 8 units of vitamin A and 12 units of vitamin B. Find the minimum cost for the
diet that consists of mixture of these two foods and also meeting the minimal nutritional
requirements.

SECTION - 11

Select and write the most appropriate answer from the given alternatives in each of the
following sub-questions:
A random variable X has the following probability distribution:

X=x | =2 | -1 0 1 2 3
P(x) 01 | 01]02]02]03]0.1

Then E(x) =
(A) 038 (B) 09
(€ 0.7 (D) 1.1

If I3x2 dx =8, then the value of o is
0

A) 0 B) -2
© 2 (D) 2
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iii.  The differential equation of y = St

X
&Y _dy dy dy
A) 2] o2 By 2P0
(A) x(l} xl y (B) 12+x1+y
dyY  dy d’y dy
O 2| Y- D) X .Y )
©) x(]J xl y (D) nr g y

(B) Attempt any THREE of the following:
V1=x% -sin”' x+
I—-x"-sin” x+1 dr
Vi-x?

ii. Ify= \/sinx+\/sinx+,/sinx+....oo, then show that % =_2cosx1
y_

I Evaluate: jex {

%
iii.  Evaluate: _[
0

+cosx

iv. Ify=e", show that x% =ylogy.

v. A fair coin is tossed five times. Find the probability that it shows exactly three times head.

Q.5. (A) Attempt any TWO of the following:
i. Integrate: sec’ x w.r.t. x.

ii.  Ify= (tan_lx)z, show that
d? b%

dy
1+x%) —= +2x(1+x%) Z-2=0
(I'+x9) o x ( x)dx
1
i, Iffoo) = [m(? xﬂ ,forx#0

=Kk, for x=0
is continuous at x = 0, find k.

(B) Attempt any TWO of the following:

. . . . 4

i. Find the co-ordinates of the points on the curve y = x — —, where the tangents are parallel to
X

the line y = 2x.

2
ii.  Prove that: J.\/x2 -a’dx= %\/xz -a’ —%log‘x+\/x2 —a’|+c
T xsinx
iii.  Evaluate: I -
o I +sinx

Q.6. (A) Attempt any TWO of the following:
i. Find a and b, so that the function f(x) defined by

f(x)=-2sinx, for-m<x< —g

. m o1
=asinx+b, for—- — <x<—
2 2

Y1 . .
=COoS X, for 3 <x <7 is continuous on [T, T].
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d 3 99x”

x -y ly
If lo =2, then show that — =
gio (xs 3 j i

+y 101y*

Let the p.m.f. (probability mass function) of random variable x be

P(x) = (ﬂ(%) (g) Cx=0.1,2.3.4.
X

= (0, otherwise
Find E(x) and Var (x).

Attempt any TWO of the following:

Examine the maxima and minima of the function f(x) = 2x° — 21x* + 36x — 20. Also, find the
maximum and minimum values of f(x).
Solve the differential equation (x* + y*)dx — 2xydy = 0.

Given the p.d.f. (probability density function) of a continuous random variable x as:
2

f(x)=x?,—1<x<2

= (), otherwise
Determine the c.d.f. (cumulative distribution function) of x and hence find P(x < 1),
P(x <-2), P(x>0), P(1 <x<2).
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SECTION -1

Select and write the most appropriate answer from the given alternatives in each of the
following sub-questions:

If pAq=F, p—> q=F, then the truth value of p and q is :

A T, T (B) T.F
) FT (D) EF
1 4 2
IfA™ = % 2 -5 4 |and|A|=3,then (adj. A)=
I -2 1
1 4 =2 1 2 1
(A) % N @ B) |4 -5 -2
Rl 2 4 1
1 42 -1 4 2
© |2 -5 4 D |2 5 -4
1 W 12 1
The slopes of the lines given by 12x* + bxy — y* = 0 differ by 7. Then the value of b is :
(A) 2 B) +£2
© =1 D) 1

Attempt any THREE of the following:
In a A ABC, with usual notations prove that:

a—bcosC _ cosB

b-acosC cosA

Find ‘k’, if the equation kxy + 10x + 6y + 4 = 0 represents a pair of straight lines.

If A, B, C, D are four non-collinear points in the plane such that AD+BD+CD= 6, then
prove that point D is the centroid of the AABC.

Find the direction cosines of the line

cz=—1.
2 3
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Show that the points (1, 1, 1) and (=3, 0, 1) are equidistant from the plane
f.(3i+4j—1212)+13:0.

Attempt any TWO of the following:

Using truth table prove thatp <> q=(p A q) Vv (~p A ~q).

Prove that a homogeneous equation of second degree, ax’ + 2/xy + by* = 0 represents a pair of
straight lines passing through the origin, if h> — ab > 0.

Prove that the volume of a parallelopiped with coterminal edges as a.b, c is [5, b, c_:] . Hence

find the volume of the parallelopiped with coterminal edges i+ 3,3 +kand K+ 1.

Attempt any TWO of the following:

1 3 3
Find the inverse of the matrix, A=|1 4 3| by using column transformations.
1 3 4
In AABC, prove that : tan (A-B) = (a — bj. cotg.
a+b 2
Show that the lines XJ;I =Y ;3 il Jlr A ;and %:y_—37 =% er / are coplanar. Find the

equation of the plane containing them.

Attempt any TWO of the following:
Construct the simplified circuit for the following circuit:

B s, |

Sl S3.—
—— ——
S; S, S,

Express —i- 33 +4k as a linear combination of vectors 2i + 3 - 4lA<, 2i- 3 +3k and 3i+ j —2k.

x-7 y-7 z-6

Find the length of the perpendicular from the point (3, 2, 1) to the line 5 5 3

Attempt any TWO of the following:
Show that the angle between any two diagonals of a cube is cos™ (%)

Minimize : Z = 6x + 4y
Subject to the conditions:

3x+2y> 12,

x+y=>5,

0<x<4,

0<y<4

If tan"(x_lj+cot"(x+2j=2;ﬁndx.
X = x+1 4
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SECTION -11

Select and write the most appropriate answer from the given alternatives in each of the
following sub-questions:

Ify=sec’ (;/:\/_J+ _l(f/%\—/_lJ hnjz—

1
(A) x B) —
X
<© 1 D) 0
2 sintx :
.f ————dx, then the value of T is:
Jsin” x+cos” x
2
A 0 B) =
T T
c - D) =—
© 5 (D) I
The solution of the differential equation % =sec x —y tan x is:
(A) ysecx=tanx+c (B) ysecx+tanx=c
(C) secx=ytanx+c (D) secx+ytanx=c
Attempt any THREE of the following:
Evaluate: I !
x log x log (log x)

Find the area of the region bounded by the parabola y* = 4ax and its latus rectum.
Find k, such that the function

4
k| [;x=0,1,2,3,4.k>0
P(x)= X

0  ;otherwise;

Is a probability mass function (p.m.f.).
Given is X ~ B (n, p). If E(X) = 6, and Var(X) = 4.2, find the value of n.

Solve the differential equation y — x % =

Attempt any TWO of the following:
Discuss the continuity of the function

f(x) = l_s—mxpforx;t T
; 2
——x
2

=3, forx=£,
2
atx = T
2

ii. Iff'(x)=k(cos x —sinx), f'(0)=3 and f (g) =15,

iii.

find £'(x).

. . 1 (3cosx—2sinx
Differentiate cos ™ (—j W.I. t. X

Ji3
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Attempt any TWO of the following:

1 i a’+x°
S L
x*Na® + x* a x

A rectangle has area 50 cm’. Find its dimensions when its perimeter is the least.

+c

Show that: _[

Prove that : I fx)dx=2. _[ f(x) dx, if f(x) is an even function.
-a 0

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

Attempt any TWO of the following:

If y = f(u) is a differential function of u and u = g(x) is a differential function of x, then prove
dy du

— X —

du dx

Each of the total five questions in a multiple choice examination has four choices, only one of
which is correct. A student is attempting to guess the answer. The random variable x is the
number of questions answered correctly. What is the probability that the student will give

atleast one correct answer?
Iff(x)=x"+a, for x>0

that y = f[g(x)] is a differential function of x and % =

=2Jx*+1+Db, forx<0andf(%)=2,

is continuous at x = 0, find a and b.

Attempt any TWO of the following:
Find the approximate value of cos (89°, 30"). [Given is: 1° = 0-0175°C]
Solve the differential equation:

x+y % = sec (x* + »7). Also find the particular solution if x =y = 0.

Find the expected value, variance and standard deviation of random variable X whose
probability mass function (p.m.f.) is given below:

X=x 1 3
P(X =x) E
5

(VNN SR N)

4
5




Q.1.

Q.2.

(A)

ii.
iil.

(B)

ii.

iii.

iv.

@
1.

ii.

BYJU'S

The Learming App

Important Questions for Class 12 Mathematics

SECTION -1

Select and write the correct answer from the given alternatives in each of the following
sub-questions:
Inverse of the statement pattern (p v q) = (p A q) is

A prgd—>pPva B) ~pvad—>@rq
© (pv~q—>(pr~q) D) (pAr~q—=>(~pVv~q)
If the vectors 2i — q} +3kand 4i- S_Ai +6k are collinear, then value of q is

5 5
(A) 5 (B) 10 ©) = (D) 2

If in AABC with usual notations a = 18, b = 24, ¢ = 30 then sin % is equal to

1 1
= By 4
J5 J10
Attempt any THREE of the following:
Find the angle between the lines
T =3i+2j- 4f<+x(i+2j +212) and

(A) O —=

C
© NG

ﬁ_
w

T= 55—212+u(3i+2j+6f<)

If p, g, r are the statements with truth values T, F, T, respectively then find the truth value of
(rtAq)e>~p

2 3
IfA= [3 s } then find A" by adjoint method.

By vector method show that the quadrilateral with vertices A (1, 2, —1), B (8, -3, —4),
C(5,-4,1),D (-2, 1, 4) is a parallelogram.

Find the general solution of the equation sin x = tan x.

Attempt any TWO of the following:
Find the joint equation of pair of lines passing through the origin and perpendicular to the
lines represented by ax® + 2hxy + by> =0

Find the principal value of sin ' (_—J

Np)
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Find the cartesian form of the equation of the plane T = (I+3)+ s(f—j+2f<)+t(f+2j+f<)

Attempt any TWO of the following:
Simplify the following circuit so that new circuit has minimum number of switches. Also
draw simplified circuit.

—>—o/:—o/:—>—

S1 Sz,

—>—¢ &— ¢ —p ]
A S]’ SZ y
—P—/O—O/:—P—
Sy’ Sy
: |1 HO
A line makes angles of measures 45° and 60° with positive direction of y and z axes
respectively. Find the d.c.s. of the line and also find the vector of magnitude 5 along the
direction of line.
Maximize:
z=3x+5y
Subject to: x +4y <24
3x+y<21
x+y<9
x20,y>0

Attempt any TWO of the following:

+1 _ y+1 _ z+1 and x-=3 _ y=5 _ z-7
-6 1 1 -2 1

Show that the points (1, —1, 3) and (3, 4, 3) are equidistant from the plane

S5x+2y—T7z+8=0

In any triangle ABC with usual notations prove ¢ = a cos B + b cos A

) i ¥ X
Find the shortest distance between the lines

Attempt any TWO of the following:

Find p and k if the equation px* — 8xy + 3)* +14x + 2y + k = 0 represents a pair of
perpendicular lines.

The cost of 4 dozen pencils, 3 dozen pens and 2 dozen erasers is ~ 60. The cost of 2 dozen
pencils, 4 dozen pens and 6 dozen erasers is ~ 90 whereas the cost of 6 dozen pencils, 2 dozen
pens and 3 dozen erasers is ~ 70. Find the cost of each item per dozen by using matrices.

Prove that the volume of the parallelopiped with coterminus edges as a,b,c is [E,B,E] and
hence find the volume of the parallelopiped with its coterminus edges 2i+53—4f<,
5i+7j+5k, and 4i+5j-2k .

SECTION - 11

Select and write the correct answer from the given alternatives in each of the following
sub-questions:

dy } % d*y
The order and degree of the differential equation 1-{3) = (@J are respectively.
(A) 2,3 (B) 3.2
<) 2,2 (D) 3,3

byjus. com
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1

—dx =

[t
A) 1 (B) -2
© 2 (D) -1

If the p.d.f. of a continuous random variable X is given as
2

f(x) = x?for—l <x<2

=0 otherwise.
then c.d.f. fo X is

X1 X1
A) —+— B) ——
(A) PR (B) 99

X1 1
C) —+— D) —+—
© 4 4 D) 9%’ 9

Attempt any THREE of the following:
Ify =sec Jx then find %

x+1
Evaluate : I #
(x + 2) (x + 3)
Find the area of the region lying in the first quandrant bounded by the curve )* = 4x, X axis
and the linesx =1, x = 4.
Solve the differential equation sec’ x tan y dx + sec’ y tan x dy = 0

Given X ~ B(n, p) if E(X) =6, Var (X) = 4-2, find the value of n and p.

Attempt any TWO of the following:

)

If the function f (x) =
) x-log(1+2x)

, for x # 0 is continuous at x = 0, find f (0).

Evaluate : _[ l dx

3+2sinx+cosx

If y = f(x) is differentiable function of x such that inverse function x = f™' (y) exists then prove

that x is a differentiable function of y and % = ; , where % #0

dy (dyj
dx
Attempt any TWO of the following:
A point source of light is hung 30 feet directly above a straight horizontal path on which a
man of 6 feet in height is walking. How fast is the man’s shadow lengthening and how fast
the tip of shadow is moving when he is walking away from the light at the rate of 100 ft/min?

The p.m.f. for X = number of major defects in a randomly selected appliance of a certain type
is

X=x 0 1 2 3 4

P (x) 0-08 | 0-15 | 045 | 027 | 0-05

Find the expected value and variance of X.
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Provethatj f(x)dx=j f(a—x)dx
0 0

n

% sinx
hence evaluate j— dx
0

sinx+cosx
Attempt any TWO of the following:
Ify = e™*+ (log x)™"* then find %

If the probability that a fluorescent light has a useful life of at least 800 hours is 0-9, find the
probabilities that among 20 such lights at least 2 will not have a useful life of at least 8§00
hours. [Given : (0-9)" = 0-1348]

Find o and B, so that the function f (x) defined by

f (x) =2 sin x, for —n Sxﬁ—g

. i s
=qsinx+f, for—- —<x< —
2 2
T . .

= cos x, for E <Xx < m is continuous on [, 7]

Attempt any TWO of the following:

Find the equation of a curve passing through the point (0, 2), given that the sum of the
coordinates of any point on the curve exceeds the slope of the tangent to the curve at that
point by 5.

If u and v are two functions of x then prove that :

[ uwvde=u| de—j[%jvdx} dx

Hence evaluate .f x e’ dx

Find the approximate value of log;, (1016) given that log;,* = 0-4343.
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SECTION -1

Select and write the most appropriate answer from the given alternatives in each of the
following sub-questions:

The negation of p A (q > 1) is

(A) pv(~qvn (B) ~pa(@—>1)

©) ~pA(~q—>~1) D) ~pviga~n)

Ifsin”'(1 —x) — 2 sin"'x = g then x is

A) —— B) 1
(A) 5 B)
1
<€ 0 (D) 3
The joint equation of the pair of lines passing through (2, 3) and parallel to the coordinate axes is
(A) xy—-3x-2y+6=0 B) xy+3x+2y+6=0
) xy=0 D) xy-3x-2y-6=0
Attempt any THREE of the following:
1 -1
) . 1 2 3
Find (AB) ifA= B=1 2
1 -2 3 | 2

Find the vector equation of the plane passing through a point having position vector
3i— 2} +k and perpendicular to the vector 4i+ 3j+ 2k .

If ]_)z i- 2j+lA< and a =i+ 4}—212 are position vector (P.V.) of points P and Q, find the
position vector of the point R which divides segment PQ internally in the ratio 2:1.

Find k, if one of the lines given by 6x* + kxy +y* = 0 is 2x + y = 0.

If the lines x—1_y-2_z-3 and x—1_y=5_z-

6 are at right angle then find the
-3 2k 2 3k 1 =5

value of k.

Attempt any TWO of the following:

Examine whether the following logical statement pattern is tautology, contradiction or contingency.
[(p—>a)Aql—=>p

By vector method prove that the medians of a triangle are concurrent.

Find the shortest distance between the lines ;=(4i—j)+7»(i+ 23—312) and

;z(i—j + 21A<)+ u(i+4:i—5f<) where A and p are parameters.
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Attempt any TWO of the following:
In AABC with the usual notations prove that

(a—b)* cos? (%j + (a + b)’ sin® (%) =%

Minimize z = 4x + 5y subject to 2x + y > 7, 2x + 3y < 15, x <3, x> 0, y > 0. Solve using
graphical method.

The cost of 4 dozen pencils, 3 dozen pens and 2 dozen erasers is ~ 60. The cost of 2 dozen
pencils, 4 dozen pens and 6 dozen erasers is ~ 90 whereas the cost of 6 dozen pencils, 2 dozen
pens and 3 dozen erasers is ~ 70. Find the cost of each item per dozen by using matrices.

Attempt any TWO of the following:
Find the volume of tetrahedron whose coterminus edges are 7i +k, 2i +5j—3k and 4i+3j+k.
Without using truth table show that

~(pvaVv(prq =~p
Show that every homogeneous equation of degree two in x and y, i.e., ax> + 2hxy + by> = 0
represents a pair of lines passing through origin if h*> — ab > 0.

Attempt any TWO of the following:

If a line drawn from the point A(1, 2, 1) is perpendicular to the line joining P(1, 4, 6) and
Q(5, 4, 4) then find the co-ordinates of the foot of the perpendicular.

Find the vector equation of the plane passing through the points i+ 3 —2k , i+ 2_Ai +k s
2i - 3 +k . Hence find the cartesian equation of the plane.

Find the general solution of sin x + sin 3x + sin 5x = 0.

SECTION -11

Select and write the most appropriate answer from the given alternatives in each of the
following sub-questions:
If the function
f(x)=k+x, forx <1
=4x+3,forx>1
is continuous at x = 1 then k =

(A) 7 B) 8 © o6 (D) -6
The equation of tangent to the curve y =x* + 4x + 1 at (1, —2) is

(A) 2x-y=0 (B) 2x+y-5=0

€ 2x-y-1=0 D) x+y-1=0

Given that X ~ B(n = 10, p). If E(X) = 8 then the value of p is

(A) 0.6 (B) 0.7 (C) 0.8 (D) 04

Attempt any THREE of the following:
If y=x", find d_y
dx

The displacement s’ of a moving particle at time ‘t’ is given by s = 5 + 20t — 2t*. Find its
acceleration when the velocity is zero.

Find the area bounded by the curve y* = 4ax, X-axis and the lines x=0 and x = a.

The probability distribution of a discrete random variable X is:

X=x | 1]2]3]4]5
P(X=x) | k | 2k | 3k | 4k | 5k

Find P(X < 4).
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BYJU'S

The Learming App

Important Questions for Class 12 Mathematics

Evaluate: J-&dx

V36 —cos’ x

Attempt any TWO of the following:
If y = f(u) is a differentiable function of u and u = g(x) is a differentiable function of x then
prove that y = f(g(x)) is a differentiable function of x and Y = Y X du .
dx du dx
The probability that a person who undergoes kidney operation will recover is 0.5. Find the
probability that of the six patients who undergo similar operations.
a.  None will recover.
b.  Half of them will recover.

T

Evaluate:
;[az cos” x + b*sin® x

Attempt any TWO of the following:

Discuss the continuity of the following functions. If the function have a removable

discontinuity, redefine the function so as to remove the discontinuity.

X

X X

fo)= 2= forx=0
6 1 }
atx=20

= log(%), forx=0

Prove that:
2
I\/az —x*dx= gxlaz — 3 +%Sin_1 (£j+ c
a

A body is heated at 110°C and placed in air at 10°C. After 1 hour its temperature is 60°C.
How much additional time is required for it to cool to 35°C?

Attempt any TWO of the following:
2a a a

Prove that: [ f(x)dv=[f(x)dx+ [f(2a - x)dx
0 0 0

1+logx
x(2 +logx)(3 + log x)

Ify=cos™ (2x\/1—x2 ) , find %

Attempt any TWO of the following:

Solve the differential equation cos(x + y)dy = dx

Hence find the particular solution for x = 0 and y = 0.

A wire of length / is cut into two parts. One part is bent into a circle and other into a square.
Show that the sum of areas of the circle and square is the least, if the radius of circle is half
the side of the square.

The following is the p.d.f. (Probability Density Function) of a continuous random variable X:

Evaluate: j

fo)=2, 0<x<8
32

=0  otherwise
a.  Find the expression for c.d.f. (Cumulative Distribution Function) of X.
b.  Also find its value at x = 0.5 and 9.




