THE ASIAN SCHOOL, DEHRADUN

CLASS 12 SUBJECT Mathematics CHAPTER-1 Relation and Function  MM-30
Q1. On the set A ={1,2,3}, check whether the relation R ={(1,1), (2,3)] (3,1)} is reflexive, symmetricand | 1
transitive.
Q2. Find gof and fog whenf : R+ R and g : R * R are defined by f(x) = 2x +3, g(x) =x"+5. 1
Q3. Let f={(3,1)] (9,3), (12,4)} and g = {(1,3)] (3,3), (4,9), (5,9)} find fog and gof. 1
Q4. Let * be a binary operation on the set | of integers, definedbya*b =2a+b-3.Find 3 * 4. 1
Q5. Examine whether the binary operation * on R defined by a * b = ab +1 is associative or not. 2
: X) = , X # =, show that fof (x) = x.
Q6 Iff(x) =22, x # =, show that fof 2
Q7. IfR={xy): x+2y=_8}isarelation on N, then write the range of R. 2
Q8. Show that the relation R on the set A = {1,2,3,4,5}, given by R = {(a,b) :la bl is even} in an | 4
equivalence relation. Show that all the elements of {1,3,5} are related to each other and all the
elements of {2,4} are related to each other but no element of {1,3,5} are related to any element of
{2,4}.
Q9. Show that f: N» N defined by 4
F(n) §==,ifnis odd
7 if nis even is many one onto function.
Q10. Prove that the intersection of two equivalence relations on a set is an equivalence relation. 6
Q11. Let X be a non empty set and let * be a binary operation on P(x) (the power set of X) defind by A*B | 6
= AUB V A,B,e P(X). Prove that * is both commutative and asociative on P(x) find the identity
element w.rt. * on p(x). Also show that @ € p (x) is the only invertible element of PIX)
THE ASIAN SCHOOL, DEHRADUN
CLASS 12 SUBJECT Mathematics CHAPTER- 2Inverse Trigonometric Functions  MM-30
Q1. Evaluate tan™ {2cos (2,sin™"1/2)} 1
Q2. Find the principal value of sin -2sin” 1 1
2
V2
Q3. Evaluate tan™ v/3 - sec (-2) + cosec’ 2 1
V3
Q4. Evaluate : tan™ (tan %”) 1
Q5. . P .1 ,COSX —Sinx T n 2
Simplify : tan (—C Siminx) ,mg X<
Q6. Simplify: tan ([ ,a<x<a 2
Q7. Prove that tan? {Lifcosx - Nizcosyy 7 % 2
v1+cosx + v/1—cos 4 2
2
Q8. Prove that cos [tan™} sin (cos™ )] iz—:; 4
Q9. Prove that tan'ﬁ + tan® + tan% + tan'lé =7 4
Q10. Prove that 6
. ab+1 -1 b+l -1 ca+ly
i) Cos(a_ ) +COoS (b_c) + C0S (C_a)—n
i) If cos™ 2 +cos™ > = a, prove that
x—z 2 osa+L =sin a
a ab b2
Q11 i) Solve tan™ (== +tan(ZY) =Z 6
x—2 x+2 4

i) Solve 2 tan™ (cos x) =tan™ (2 cos x)
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CLASS 12 SUBJECT Mathematics CHAPTER- 3 Matrices MM-30
2 0 -1j
Find theinverseof |5 1 0 | by using elementary row transformations. 6
0 1 31
1 3 21 |1
Findx if [1 x 1] |2 5 1f |2|=0 4
15 3 21 |,

In a election, a firm promoted his candidate in 3 ways; telephone, house visits and letters. The cost per contact is given
in Matrix A & the no. of contacts of each type made in two cities x & y is given in matrix B. Find the total amount spent
by firm. 4

40 Telephone Telephone House visit Letter

i - - R A

50 Letter
Express the given matrix as a sum of a symmetric and a kew, symmetric matrix. If 4
3 3 -1
A= |-2 -2 1
-4 -5 2
IfA= [3 1]show that A~ 5A + 7 1= 0. Hence, find A™. 4
-12

A trust caring for handicapped children gets Rs 30,000 from its donors. The trust spends half of the funds received for
medical and educational care of the children and for that it charges 2% of spent amount from them and deposits the
balance amount in a private bank to get the money multiplied so that in future the trust functions regularly. What
percent of interest the trust should get from the bank so that it receives an interest of Rs. 1800? Using matrix method
finds the rate of interest. Do you think the people should donate to such trusts?

4

Ifthe matrix A=[a b c ], evaluate AA’ where A,’ is the transpose of A. 2

Construct a 2x2 matrix A=[ a;] whose elements are given by a;; =(i -j)? 2
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CLASS 12 SUBJECT Mathematics CHAPTER- 4 Determinants MM-30
. Using properties of determinants, prove that 4
a—b—-c 2a 2a
2b b—c—a 2b =(a+b+C)°
2c 2c c—a-—>b
l1+a 1 1
. Proving that 1 1+b 1 |=bc+ca+ab+abc 4
1 1 1+C

. A school wants to award its students for Honesty, Regularity & Hard work with a total cash award of Rs. 6000. Three
times the award money for hard work added to that given for honesty amounts to Rs.11000. The award money for
honesty and hard work together is double the one given for regularity. Find the award money for each value, using matrix

method suggest one more value which the school must include for awards. 4
. Evaluate the determinant: 1+i 1-i 2
1-i 1+4i
. Using properties of determinants prove a’ cb ac + c?
a’ +ab b? ac = 4a’b’c® 4
ab b” + bc c?
If area of triangle is 35 unit® with vertices (2, -6) (5, 4) and (K, 4) then find K. 4
Solve the following system of equations by matrix method 4
3x-2y+32=8
2x+ y- z=1
4x-3y+2z=4
If x, y, z are different and X X 1+x° 4
y ¥y 1y =0
z 72 1+7°

Then show that 1+xyz=0
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CLASS 12 SUBJECT Mathematics CHAPTER- 5 Differentiation MM-30
Q1. Iff(x) =loge (logex), find f'(e) 1
Q2. Iff(x) =x +1, find % (fof ) (X) 1
Q3. Iff'(1) =2andy =f (logex) , find 2> atx=e 1
Q4. ify = x Ixl, find % for x <0. 1
Q5. ify=x" findz—z atx=e 2
6. - ) 1-cos2x . 2
Q Ify=tan-1, | <=2 find dy/dx.
Q7. Ifx=a (0 + sinf),y=a (1 - cos @) find dy/dx 2
Q8. — cinl 1y o dy 4
Ify =sin™x, prove that : (1 —x )dx2 = 0.
Q9. Ify = (xcosx)* + (xsinx), find 4
Q10. N 6
FvI—x® + J1—y° =a(xX’-y%,Prove thatdy/dx = ;— —
Q11. Ify = {log(x + /x2 + 1}%, show that (1+x?) y, + Xy;= 2. 6
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CLASS 12 SUBJECT Mathematics CHAPTER- 6 Applications of Derivatives MM-30
Q1. An edge of a cube is increasing at the rate of 10 cm/sec. How fast is the volume of the cube increasing 1
when the edge is 5 cm long?
Q2. Use differentiates to approximate /25.2 1
Q3. Find the slope of tangent to the curve x* + 3y +y*=5at (1,1) 1
Q4. Find the max. and min. values of f(x) = - Ix-11 + 5 without derivative. 1
Q5. A particle moves along the curve 6y = x*+2. Find the points on the curve at which y — coordinate is 2
changing 8 times as fast as the x — co-ordinate.
Q6. Verify Rolle’s theorem for the function f(x) = x*—5x + 6 at [2,3] 2
Q7. Find the equation of tangent to the cure y = 5x° + 6x + 7 at (1/2, 35/4) 2
Q8. Find the equation (s) of normal () to the curve 3x* - y* = 8 which is (are) parallel to the line x + 3y = 4. 4
Q9. Find the intervals in which f(x) = sinx +cosx, 0 <x < 2w is increasing or decreasing. 4
Q10. Show that of all the rectangles inscribed in a given circle, the square has the maximum area. 6
Q11. If the sum of the lengths of the hypotenuse and a side of a right angles trioangle is given, show that the | 6

area of the triangle is maximum when the angle between them is /3.




Class X1l — Chapter 7 (Integration)
Mathematics Test

1

dx

2+
QL. a) f;‘4+ dx

dx

Q2 Evaluate fsm

Q3. Evaluate [ YAFSX = gy
Vv1+ Cosx

Q4. Evaluate [2(Vtanx + vcotx )dx

x tan x

Q5. Evaluate [

0 (Secx+tanx)

dx = n(%— 1)

T int
Q6. Evaluate [2 ———

Sin*x+ Cos*x

dx
Q7| mGsn
4

X
B e

/1—\/5

Q10. [(x —3) Vx2 + 3x — 18 dx

5
Q11. Evaluate: j|x—2|+|x—3|+|x—5|dx
2

4
Q12. Evaluate: j(xz —x) dx as limit of sums
1

nl2
Q13. Find the value of Isin7 x dx

-2

1 b) J-1+35inzx+8€oszx

4+4=8



QL.
Q2.
Q3.
Q4.
Q5.

Q6.

Class XI1 — Chapter 8 (Application of Integrals)
Mathematics Test

Find the area of the region bounded by the curve x? = 4y and the line x = 4y — 2
Using Integration, find the area of region bounded by x? + y? = 16 and y? = 6x.
Using the method of integration. Find the area of the region bounded by the lines
3x-2y+1=0,2x+3y—-21=0andx-5y+9=0
Prove that the curves y* = 4x and x* = 4y divide the area of the square bounded by x = 0,
x=4,y=4andy =0 into three equal parts.
Sketch the graph of y = I x + 3 | and evaluate the area under the curve y = | x + 3 | above x-axis
and between x =-6tox =0

Using integration find the area of the following region:

{(x, y): [x+2| <y £420-x° }
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CLASS 12 SUBJECT Mathematics CHAPTER- 9 Differential Equation MM-30
QL Determine the order and degree of the differential equation : 1
d? dy\3 - d
xy— +x()°y. =~ =0.
Q2. Show that y = x. sinx is a solution of the equation: xy =y +x +/x2— y2. 1
Q3. Form the differential equation corresponding to the curve% + % =1 1
Q4. Find the general solution of the different equation dy/dx = 132 1
Q5. Find the equation of the curve passing through the paint (1,1) whose differential equation is x . 2
dy = (2x*+1)dx.
Q6. Find a particular solution of the differential equation : 2
0C+x2+x+1) Z—z=2x2+x,yzlwhenx=0.
Q7. Find the particular solution of the differential equation log (Z—z) = 3x + 4y given thaty = 0 when 2
x=0.
Q8. Show that the differential equation (x — y) z—z = x + 2y is homogeneous and solve it. 4
Q9. . . . fem2vx oy ey _ 4
Show that the general solution of the different equation NS % lax - 1.
Q10. Show t hat the general solution of the different equation z—z + % =0isgivenby (x+y+1) 6
=A (1 —x-y-2xy).
Q11. The volume of a spherical ballon being inflated changes at a constan state. If initially its radius is 3 6

units and after 3 sec. It is 6 units. Find the radius of the ballon after t seconds.




Class XII — Chapter 10 (Vectors)
Mathematics Test
QL. Find », if (21+6j— 14k)x (—xj+7k)=0
Q2. Find X , if the projector of =i +j + 4k on b = 2i + 6] + 3 k is 4 units.
Q3. Show that the vectors a , b, 2are coplanar if @ + b,b+¢ T+ dare coplanar.
Q4. Find a unit vector perpendicular to each of the vectors @ +b and @ — b whered = 31+ 2j + 2k and
b=1+2j-2k. 2

Q5. 1f ¥ =31+ 4j+5k andy =2i+j—4k thenexpressy =d+b ,whered isparalleltoZandbis LtoZ. 4
Q6.Letd=1+4j+2k andb=31—2j+7k &=2i—j+4k.Finda vector # which is L to both @ and b

and p.c=18 4
Q7. The scaler product of the vector i + j + k with the unit vector along the sum of vectors 21 + 4] — 5k and

NT+2j+3kis 1 Find x. 2
Q8.1fd+b+¢&=0 and|d| =3, |b| =5, |]=7, then find the angle between @ and b. 2

Q9. The scalar product of the vector @ =2 i+ j+ k with a unit vector along the sum of vectors b= 2i+ 4j — 5k
and ¢ = x 1+ 2j + 3k in equal to one. Find value of %, and hence find unit vector along b+ & 4

Q10.find the value of x so that the vectors i + j + k, 21 + 3] — k and —i +x j + 2 k are coplanar.
Q1. 1fd x b=¢& x d andd x ¢= b x d thenshow that (@ — d) is parallel to (b — &).
Q12. If a, b are unit vectors such that vector @ + 3b is L to 7@ — 5b , then find the angle between d and b. 2
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CLASS 12 SUBJECT Mathematics CHAPTER- 11 MM-30
Q1 If a line has direction ratios 2, -1, -2, find its direction cosines.
Q2. Find the vector equation of a line which passes through the point 2i - j + 4k and in the direction of
I +] —2k.
Q3. Find the angle between the planesT. (2i -j+k)=6andr. (I+j+2k)=5
Q4. Find the vector equation of a plane at a distance of 5 units from the origin and has | as the unit
vector normal to it.
Q5. Find the vector equation of the line passing through the points (-1, 0,2) and (3,4,6)
Q6. Find the value of p so that the lines 131 = 7y2—_p14 = ? nd 7;;x = yT_S = % are the right angles.
Q7. Find the equation of the plane through the intersection of the planes 3x -y +2z—-4=0and x+y +z
—2=0and the point (2,2,1)
Q8. Find the equation of the line passing through the point (1,2,-4) and perpendicular to the lines
x—8 y+19 z—10 x—15 y—29 z=5
- = = and = ==
3 —16 7 3 8 -5
Q9. Find the distance of the point (-1, -5, -10) from the point of intersection of the line r = (2i -j + 2k)

+A (3i +4j +2k) and the pIaneT (i-j+k) =5

_y-7 _

Q10 Find the length of perpendicular from the point (1,2,3) to the line ’%6 Z;—7
y

5
Q11. | Prove that the lines xSLl = yT” = ? and % = %4' = ? are coplaner. Also, find the plane

containing these two lines.
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CLASS 12 SUBJECT Mathematics CHAPTER- 12 Linear Programmins Problem MM-30

QL

A cooperative society of farmers has 50 hectare of land to grow two crops X and Y. The profit from
crops X and Y per hectare are estimated as Rs 10,500 and Rs 9,000 respectively. To control weeds, a
liquid herbicide has to be used for crops X and Y at rates of 20 litrer and 10 litres per hectare.
Further, no more than 800 litre of herbicide should be used in order to protect fish and wild life
using a pond which collects drainage from this land. How much land should be allocated to each
crop so as to maximize the total profit at the society?

Q2.

A manufacturing company makes two models A and B of a product. Each piece of model a requires
a labour hours for fabricating and 1 labour for finishing. Each piece of model B requires 12 labour
hours for fabricating and 3 labour hours for finishing. For fabricating and finishing, the maximum
labour hours available are 180 and 30 respectively. The company makes a profit of Rs 8000 on each
piece of model A and Rs 12000 on each prices of model B. How many prices of model A and Model B
should be manufactured per week to realize a maximum profit?

Q3.

A dietician wishes to mix two types of foods in such a way that vitamin contents of the mixture
contain at-least B units of vitamin A and 10 units of vitamin C. food | contains 2 units/ Kg of vitamin
A and 1 unit/jkg of vitamin C. Food Il contains 1 unit/kg of vitamin A and 2 unit/kg of vitamin C. It
costs Rs.50 /kg to purchase food | and Rs70/kg to purchase food Il. Formulate this problem as a LPP
to minimize the cost and find the minimum cost.

Q4.

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours on
machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on machine B to
produce a package of bolts. He earns a profit of Rs. 17.50 per package on nuts and Rs. 7.00 per
package on bolts. How many package of each should be produced each day so as to maximize his
profit, if he operates his machines for at the most 12 hours a day ?

Q5.

An aeroplane can carry a maximum of 200 passengers . A profit of Rs.1000 is made on each
executive class ticket and a profit of Rs. 600 is made on each economy class ticket. The airline
reserves at-least 20 seats for executive class. However, at-least 4 times as many passengers prefer
to travel by economy class than by the executive class. Determine how many tickets of each type
must be sold in order to maximize the profit? What is the maximum profit?
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CLASS 12 SUBJECT Mathematics CHAPTER- 13 Probability MM-30

Ql. If 2P(A) = P(B) = % and P(A/B) = § , find P(AUB) 1

Q2. Let E and F be evenis. With P(E) = 3/5, P(F) = 3/10, and P(ENF) = 1/5. Are E and F independent. 1

Q3. If P(A) =1/2,P/AVB) = 3/5 and P(B) = p. Find p if they are mutually exclusive. 1

Q4. If P(A) =Y, P(b) =% and P(ANB) = 1/8, find P( not A and not B) 1

Q5. Probability of solving a problem by A and B are % and 1/3 respectively. If both try to solve the 2
problem independently, find the prob that the problem is solved.

Q6. Consider an experiment of throwing a die, if a multiple of 3 comes up, throw the die again and if any | 2
other number comes, toss a coin. Find the probability of the event the coin shows a tail ,given that
at least one die shows a 3.

Q7. A pair of dice is thrown 4 times If getting a doublet is considered a success, find the probability of 2
two successes.

Q8. Suppose that 90% of people are right handed. What is the prob.that at most 6 of a sample of 10 4
people are right handed?

Q9. Two cards are drawn without replacement from a pack of 52 cards. Find the mean, variance and 4
standard deviation of the number of kings.

Q10. A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn 6
and are found to be both diamonds. Find the prob of the lost card being diamond.

Q11. Bag | contains 3 red and 4 black balls and Bag Il contains 4 red and 5 black balls. One balls is 6

transferred from Bag | to Bag Il and then a ball is drawn from Bag Il. The ball so drawn is found to be
red. Find the prob that the transferred ball is black.







