Class 12
Group A [1x11=11]
Rewrite the correct option in your answer sheet

Model Questions Subject : Mathematics

1. The value of _1;‘/__3 + _1_2‘/__3 is
a) 1 b) 2 c)0 d)-1
2. In how many ways can the letter of the word ‘CALCULUS’ be arranged?
a) 1260 b) 5040 c) 720 d) 3780
3. Thevalue of tan™13 + tan‘1§ is
Q) w b) 1 c) g d) oo
4. If sinx = 1, which one is the solution of x,
a) nmt(-1)"7 b) 2nm £~ ¢)2nm+>  dynm+3
5.  Which of the following gives the area of parallelogram
a) @axb b)d.b ¢) |@ x b| d) >|d x b
6. The length of minor axis of g + 31’—2 =1is
a) 10 b) 25 c)8 d) 16

7. In binomial distribution which one indicate the variance.
a) np b) \/np C) npq
dx .
8. The value:ffﬁ is ) )
a) sin! —-+C b tan~? ~+C ) sinh™1 —+C

d) \/npq

d) cosh_lz +C

3
9. By using the L-Hospital rule, the solution of lim (x—x) is

X—00
a) — b) 0 )1 d)e
10. The solution of the system 3x —y = 5and 3x —y = 18 is
a) Inconsistent and dependent b) consistent and independent
c) Inconsistent and dependent d) inconsistent and independent
11. A person of mass 50kg jumped from a certain height and landed on a ground with a
velocity of 10ms~1. He is brought to rest in one tenth of second. What is the force
acting on the person
a) 500gN

b) 5000N c) 50 N

OR

d)ON

Consumer’s surplus is given by
Q
a) PyQo _foop aqQ
Q
c) foode—PoQo

b) PoQo — [, £(@) dQ
d) [ £(Q) dQ — PyQy

Group B [5x8=40]
6
12. a) Find the general term of (x2 + i)
b) Find the value of (1 +l+l+i+...)(1 —i+l—l+---)
1! 2! 3! 1! 2! 3!

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

c) Given the algebraic structure (G, x) with G = { —1, 1} and where x stands for the
operation of multiplication, find the inverses of elements of G.
State the principle of mathematical induction method. Applying it prove that:

1
1-2+2-3+3-4+---+n-(n+1)=§n(n+1)(n+2)

a)lfx+vy+z=xyzshowthattan™'x + tan"'y +tan"1z = 7.

b) Showthatdx (b +¢&)+bx (6+ad) +Ex (@+b)=0.

The following table gives the normal weight of a baby during the first six month of life
Age in month 12 3 5 6
Weight 5|7 8 10 12
a) Find the regression equation of weight on the age

b) Also estimate the weight of baby at the age of 4 month

a) State mean value theorem

b) What is the expression of [

dx
d x2+49
c) Find the solution of d—z = % by separation of variable method.

d) Write any four indeterminate form
e) Find the slope with x —axis of the tangent of x? + y? = 25 at (—3,4)

2
Integrate by using partial fractional method [ %

Use simplex method and maximum z = 5x — 3y subjectto 3x + 2y < 6,x — 3y <
4,x,y = 0.
State Newton third law of motion. A shot of 400kg if projected form a 40 metric tons
gun with a velocity of 600 meter/sec. Find the velocity with which the gun would
commence to recoil, if free to move in the line of projection.
OR

The revenue function and the total cost function are R(x) = 18x — 2x2 and C(x) =
2x + 24, find
a) The value of maximum profit.
b) Find the quantity at which neither profit nor loss gained.

Group C [8X3=24]
a) There are 50 workers employed in a sugar factory. If the total daily wage of the
employees is Rs. 5800 when a man get Rs. 120 and a woman gets Rs. 100 daily, find
the numbers of men and women employed in the factory by using matrix.

0 n?
b) Zn=1m =e—1
a) Show that the line joining the points (1, 2,3 ) and (—1, —2, —3) is perpendicular to
the line joining points (—2,1,5) and (3, 3, 2).
b) Find the equation of plane through the intersection of the planes x + y + z = 6,

2x + 3y + 4z + 5 = 0 and perpendicular to the plane 4x + 5y — 3z = 8.
a) Verify Rolle’s theorem for the function f(x) = x(x — 3)? for x € [0, 3]

b) Solve % + %y = x2 giventhat y = 1 when x = 1.




10.

11.

12.

13.

Group A [1x11=11]
Rewrite the correct option in your answer sheet
If 1, w, w? are the cube roots of unity then
a) w=w? b)w?=w?® c)l1+w+w?=0 d)1+w=w?
Number of 5 digit odd numbers that can be formed from the integers 0, 1, 2, 3, 4 are

a) 36 b) 48 c) 96 d) 120
If cosec™1x = sin™1 i then which of the following is not the value of x?
1 1 3
The principle value of 8 which satisfies cotd = 1 and cos 8 = _\/ii
3 51 4T 7T
If d-b =3, |d x b| =4 then the angle between d and b is
a) g b) cos‘lz c) cos‘lg d) cos‘lg
The distance between the point (2, 3,4) from the plane 3x — 6y +2z+ 11 =0s
a) 0 b) 1 c)2 d)3

The mean of binomial distribution is 12 and the standard deviation is 3 then the no of

trials are

a) 12 b) 24 c) 36
d3y

2
The degree of the differential equation — + 5 Y 44

dx3 dx?
a) 1 b) 2 c)3 d) 4
x—sinx

According to the L- Hospital Rule the value of 1irr(1) is equal to
X—

a) 3 b) 7 0% d) 5
When Gauss forward elimination method is used for solving the equations

3x + 4y =18...(i) and 3y — x = 7 .... (ii) we apply the operation like
a) equation (i) +4 equation (ii) b) equation (i) +3 equation (ii)
c) equation (i) + equation (ii) d) equation (ii) +3 equation (i)
If P and Q be two like parallel forces acting at A and B whose resultant R acts at C
then

a) P.AC = Q.BC

d) 48

() +5-0

x3

b) Q.AC = P.BC

OR
If the demand and supply intersect at a point under the pure competition the it is called
a) economic point b) equilibrium point c¢) turning point d) point of intersection
Group B[5x8=40]
The binomial expression for two algebraic terms a and x is given as (a + x)™.
a) Write the binomial theorem for any positive integer n in the expansion form
b) Write any one property of binomial coefficients.
c) Write the general term of the expansion
d) Write the single term for C(n,r) + C(n,r — 1).
e) How many terms are there in the expansion?
Using the principle of mathematical induction for every natural number n, prove that

d) none

14.

15.

16.
17.

18.

19.

20.

1 n
13735 57 "t @m—Dan+ D zn+1
a) Evaluate : cos (sin‘1§+ sin™! i)

12
b) Inany triangle ABC prove by vector method

a b c

sin A sinB sinC

The following table gives the normal weight of a baby during first six months
Age in month 1 2 3 5 6
Weight 5 7 8 10 12

Estimate the weight of baby at the age of 4 month

Find from the first principle the derivative of log (sing)

dx
8.) Integrate f 1+sinx+cosx

b) Write the difference between the derivative and antiderivative.

Solve the LP problem by the Simplex Method

Maximize: Z = 40x + 88y Subjectto:2x+ 8y <60;5x +2y <60, x,y=>0
If R is the horizontal range of a projectile and H is the greatest height, prove that its

sy . N R2
initial velocity is JZg (H + +16_H)

OR

If the demand function is P = 85 — 4Q — Q?, find the consumer surplus at the demand
4 units and the price 64 units. Also make a revenue function for the demand equation
P =20 + 5Q — Q2. Obtain the standard quadratic equation for marginal revenue,
where Q represents the number of units demand and P represents the price.

Group C[8x3=24]
A mixture is to be made of three A, B, C which contains nutrients P, Q and R as shown
in table below. The quantity of P, Q and R are 45 units, 54 units and 45 units resp.

Units of nutrients per kg of the food
Food P 0 R
A 2 2 4
B 3 5 0
C 4 3 5

a) Express the information in equation form.

b) Solve the equation using matrix method

c) If the cost per kg of food A, B, C are Rs. 300, Rs. 240, Rs 180 respectively, find
the total cost of mixture by matrix method.

21. a) Find the angle between the lines whose direction cosines are given by the equations

22.

l+m+n=02lm—mn+2nl=0
b) Find the center, vertices, foci, eccentricity and length of latus rectum of the ellipse
9x% +4y2+18x—16y+11=0
a) Solve : xZ—z + 2y = x%logx
b) Show that the set of positive rational numbers form an abelian group under the
composition defined by a * b = %.



Group A[11x1=11]

Rewrite the correct option in your answer sheet.

1.

c)

10.

11.

From 10 person, in how many ways can a selection of 4 be made so that one particular
person is always included.

a) 21 b) 84 c) 30 d) 504
If z = cos 6 + isin @, then the value of z™ + zin is
a) 2nsin 6 b) 2ni sin 6 C) 2ncosé@ d) 2nicos @

Which of the following relation is correct

a) sin"lx+coslx = % b) cos™1(—x) = w — cos™
¢) sinlx =cos™1v1—x2 d) all of the above

A particle moves in a curved path having equation tan px = cotqx. The general solution
for x is

1x

a) px=nm+qx b)px=nn+(§+qx)

c) px=nm+ (g — qx) d) none of the above

If a, B and y represent the angle made by a line segment with x—, y—, z — axes
respectively then which of the following relation is correct:
a) cos?a + cos?p + cos?y =—1 b) cos? a + cos? B + cos?y =1
b) cos?a + cos?B + cos?y =0 d) cos? a + cos? B = cos?y
If @ and b represents the two adjacent sides of a parallelogram, then the area of the
parallelogram is

a) d-b b)d x b c)|d- bl d) @ x b|
If r is the correlation coefficient between two variables x and y then
a) |rl<1 b) r is independent of change of both origin and scale
c) r is geometric mean between two regression coefficients d) all of the above
If y = f(x) be the function
Statement 1: The differentiability of the function at a point implies that the continuity of
the function at that point.
Statement 2: The continuity of a function at a point is the necessary but not sufficient
condition for the existence of the derivative of the function at that point.
statementl is true and statement 2 is false. b)statement2 is true and statement 1 is false
both statements are true d) both statements are false.

2
A general second order differential equation is written in the form % +P Z—z +Qy =R,

then

a) P and Q are function of x but R is constantb) Only R is function of x

c) Only Q is function of x d) P, Q, and R are function of x.
An inequality is given by ax + by < c and r is a non-negative variable such that ax +
by + r = c then

a) x and y are basic variable but  is surplus variable.

b) x and y are decision variable but r is surplus variable.

c) x and y are basic variable but r is slack variable.

d) x and y are decision variable but r is slack variable.

a and B are the angle of projection of a projectile with the same velocity such that
horizontal range remains the same then

12.

b)

13.

14.

b)

16.

b)
c)
d)
e)

17.

18.

19.

20.

21,

22.

a) a+B=90° b)a—=90°c) a=45°p >45°
Group B[8x5=40]
a) In the study of elementary group theory, Mr. A says that “every element in group (G, o)
has unique inverses.” Do you agree with him? Justify
In binomial expansion of (a + b)™ write the general term to find the given expansion.
0 n?
C) Show that anlm =e—1
a) Using the principle of induction prove that x™ — y™ is divisible by x — y
b) Form the quadratic equation with rational coefficient whose one root is 3 — v/2
a) Solve sin? @ — 2 cos 6 +% =0

b) Ifd+b+c=0provethatd xb =Db x &

d) a < 45°% B = 45°

. @) The regression coefficient of x on y and y on x are 0.84 and 0.32 respectively. If

arithmetic mean of x and y series are 42 and 26 respectively. Find two equations of lines
of regression.

In an observation of 200 students it is found that the average pass students is 60%. Find the
mean and variance of the observation if the observation follow binomial distribution

a) A circular copper plate is heated so that its radius increases from 5 cm to 5.06 cm. Find
the approximate increase in area.

Write geometrical meaning of mean value theorem in a sentence.

Write the expression of the standard integral [ Va2 — x2 dx
In a function y = f(x) how can we find the derivative of f(x) as stated by definition?
Write the condition to use the L-Hospital Rule to find the limit of real valued function.

2
Integrate [ m dx by using the concept of partial fraction. Write the concept of

fundamental theorem of integral calculus.
Use the simplex method to maximize the function z = 15x + 12y subject to the
constraints 2x + 3y < 21,3x+ 2y <24x >0,y >0
a) How can you determine the force applied on a moving body with varying mass and
constant velocity? Two men, one stronger than the other have to remove a block of stone
weighing 270N with a light plank whose length is 6m if the stronger men is able to carry
180N , how must the block be placed so as to allow him that share of the weight.
Group C[3x8=24]
a) Use the row equivalent matrices to solve the equations:
x+y+z=1,x+2y+3z=4,x+3y+7z=13
b) State the De Moivre’s theorem. Use Euler’s formula to prove De Moivre’s theorem .
Write any one use of De Moivre’s theorem
a) The earth is supposed to move around the sun in an elliptical orbit. If p and q are the
farthest and nearest distance of the earth from the sun in an elliptical orbit find the
equation of locus of the Earth in the standard form
b) Find the direction cosines of two lines which satisfy the relation 21 + 2m — n = 0 and
Im + mn + nl = 0. Also find the angle between these lines.

a) Solve the differential equation sin x Z—z + ycosx = xsinx

b) Use the concept of differential equation to find the equation of the curve passing
through the point (2, 1) if the slope of the tangent to the curve at any point (x, y) is
xz_yz

2xy



10.

11.

Group A [1x11=11]
Rewrite the correct option in your answer sheet

. 637 637
The value of the expression (— % + %g) n (_ % _ l\/2_§) i
a) —1 b) 0 c)1 d) i

If one root of the equation 4x2 — 2x + p — 4 = 0 is the reciprocal of the other, then
the value of p is

a) 8 b) —8 c) —4 d) 4
All the solution of the equation sin 2x = — sin(—x) in the interval [0, 2rr] are
a) 0 b) 0,5, 0) 0,7 OER

The general solution of the trigonometric equation 3 sec? x — 4 = 0 are

a) E+2nn,5—n+2n7r b)E+2nn,11—n+2nn
3 3 6

6
C) §+nn,5?n+nn d)%+nn,117n+nn
If @ is aunit vector and (¥ + 2d) - (X — 2a) = 0 then the value of |X] is
a) 4 b) 7 c)8 d) 2
2 2
The length of latus rectum of the ellipse = + - = 11s
a) 2 b) 3 c)4 d)5
If two books are selected at random without replacement out of four books, then the
number of possible selection is

a) 4 b) 2 c) 6 d)3
The slope of the normal to the curve y = x3 + 2x2 + 3x — 4 at (—3,2) is
a) -18 b) 18 c) -1/18 d) 1/18
. . : dy\* azy\°
The order and degree of the differential equation (d—z) +4 = (d—x}Z’) are resp.
a) 2,6 b) 2,3 c)1,4 d) 2,12

You have a system of three linear equations with three unknowns. If you perform
Gaussian elimination and obtain the row-reduced echelon form

1 -2 4 :6
(0 1 0 : —3) , then the system has

0 0 3 :0
a) aunique solution b) no solution
c¢) infinitely many solution d) finitely many solution
If two like parallel forces 38N and 86 N are acting at a distance of 6cm then the
resultant and its position are
a) 416N,1.24 cm from Q
c) 124 N,4.16 cm from P

b) 124 N,4.16 cm from Q
d) 416N,1.24 cm from P

OR
Consider the macroeconomics model :G = 30(government expenditure), I =
90(planned investment), C = 0.8 Y 4+ 20 (consumption)andY = C+ G + I (
equilibrium). If the government expenditure rise by 1 unit, then the change in the value
of national income Y is
a) 13 b) 10

c)8 d) 18

12.

13.

14.

15.

16.

17.
18.

19.

20.

Group B[5x8=40]
a) State the De Moivre’s theorem. Using it find the square root of 2 — 2+/3i.
b) If the roots of equation (c? — ab)x? — 2(a? — bc)x + (b? — ac) = 0 are equal
prove that either a = 0 or a® + b3 + ¢ — 3abc = 0.
a) Using the principle of mathematical induction for every natural number n, prove that
2+4+6+8+-+2n=nn+1)
b) Solvethesystemx +2y+3z=6,2x+4y+z=7and3x + 2y +9z =14 by
row-equivalent matrix method.
a) Express cos™! 2 +2 tan‘lé in terms of sin™!
b) Find the equation of the hyperbola with the focus at (-5, 0) and the vertex at (2, 0)
a) For the observations of the variables X and Y, the following results are obtained
YX =50,3Y = 75,¥X? = 700,¥.XY = 500,n = 32. find the equation of line of
regression of Y on X. Estimate the value of Y when X = 25.
b) Find the binomial distribution having mean = 12 and variance = 8.

Compute the integral @) [ —2— (a > b > 0) b) [ = dx

a+b cosx 4 x2+x-2
. . . 1
Write the Bernoulli’s equation. Solve ﬁ Tty = x2y®

A small industry manufactures necklaces and bracelets. The combined number of
necklaces and bracelets that it can handle per day is not more than 24. Each bracelet
take 1 hour of labour to make and each necklace takes a half hour. The total number of
hours of labour available does not exceed 16. If the profit on the necklace is Rs. 80 and
the profit on the bracelets is 50.

a) Formulate the given problem mathematically.

b) For maximizing profit, how many each product should be produced daily? Solve

the problem by the simplex method.

a) A uniform beam 4 m long is supported in a horizontal position by two rope which

are 3 m apart, so that the beam projects one meter beyond one of the props. Show that

the force on one of the props is double of that on the other.

b) A ball is projected at an angle 30° to the horizontal and land on the surface of
height 10 m which is 20+/3 m. away from the point of the projection. Find the
velocity of projection and its striking velocity on the surface. (g = 10m/s?)

OR

If the fixed cost for a good is Rs. 18, the variable cost per unit is Rs. 4 and the

demand function is P = 24 — 2Q. Find the expression for the profit function in

terms of Q. What is the maximum profit? For what value of Q does the firm break
even?

The demand function for a commodity is P; = 113 — x2 and the supply function

P, = (x + 1)2. Find the consumer’s surplus at the equilibrium market price.

Group C[8x3=24]

a) An examination paper consists of 12 questions divided in to two parts A and B. Part

A contains 7 questions and part B contains the remaining questions. A candidate is

required to attempt 8 questions selection at least 3 question from each part. In how

many ways can the candidate select the question?

a)

b)



y2 y4— x3 x4

b) Ifx=y—-2+% -2 4. showthaty =x+5 +5 +2 4 ...
c) LetG ={1,—1,i,—i} where i is an imaginary unit and * stands for the binary
operation for the multiplication. Show that (G, *) forms a group.
21. a) Find the direction cosines [, m, n of two lines which are connected by the relation
l+m+n=0mn—2nl—2lm=20
b) Define the vector product of two vector. Interpret it geometrically. Find the area of
the triangle determined by the vectors 37 + 47 and —57 + 7J.

22. a) Let f(x) = eS™*, Find dif(x) from first principle.
. . * x x\™*
b) Find the derivative of (sinh; + cosh ;)
c) State L’ Hospital Rule, Using it, find the value of lim (L - L)
X

-1 \x—1 Inx



