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5> MARKS

CHAPTER 1 — Application of Martrices and Determents

8 -6 2
1. fA=|-6 7 —4|verifythat A(adj A) = (adj A)A = |A|l; (Eg.1.1)
2 -4 3
cosa 0 sina
2. fF(a) = [ 0 1 0 |, showthat [F(a)] ! = F(—a).(EX1.1-3)
sina 0 cosa
[—4 4 4] 1 -1 1
3. fA=|-7 1 3landB =1 -2 —2] find the products AB and BA and hence solve the
5 -3 -1l 2 1 3
system of equationsx —y+z=4, x—2y—2z=9,2x+y+ 3z =1.(Eg.1.24)
[—4 4 4] 1 -1 1
4. fA=|-7 1 3landB =1 -2 2] find the products AB and BA and hence solve the
L5 -3 -1l 2 1 3
system of equationsx —y+z=4, x—2y—2z=9,2x+y+ 3z =1.(Eg.1.24)

5. Solve, by Cramer’s rule,system of equations
X1 — Xy = 3,2x1 +3x, + 4x3 = 17,x, + 2x3 = 7.(Eg.1.25) Jume 23

6. Solve the systems of linear equations by Cramer’s rule: 3x + 3y —z=11,2x —y + 2z = 9,4x +
3y + 2z = 25 (Ex. 1.4 1(iii)

7. Solve 2—2_2_1=014241 _2=-02-3_211=0(Ex 141(v)

x ¥y z x y z X ¥y z

8. Investigate for what values of 4 and u the system of linear equations x + 2y +z=7,x+y +
Az = p,x + 3y — 5z = 5has (i) no solution (ii) a unique solution (iii) an infinite number of
solutions. (EG 1.34)

9. Investigate the values of A and u the system of linear equations 2x + 3y + 5z = 9,7x + 3y —
5z = 8,2x + 3y + Az = y, have (i) no solution (ii) a unique solution (iii) an infinite number of
solutions. (EX 1.6 - 3)

10. Determine the values of A for which the following system of equations x + y + 3z = 0, 4x +
3y +1z =0,2x + y+ 2z = 0, has (i)a unique solution (ii) a non-trivial solution. (EX 1.7 - 2)

11. Find the value of k for which the equations kx =2y +z=1,x —2ky +z=-2,x — 2y + kz =
1 have (i) no solution (ii) unique solution (iii) infinitely many solution (EX 1.6 - 2)

12. Solve the system of linear equations by matrix inversion method: x + y+z—2 =0,6x — 4y +
52—-31=0,5x+2y+2z =13 (EX1.3

CHAPTER 2 — Complex Numbers
. 19+9i\1° 8+i \15. L

1. Show that (i) (2 + i/3)'° + (2 — iv/3)is real and (ii) (E) - (E) is purely imaginary.
(Eg.2.8)

\ . =10 . . .y (19-90\12  r20-5i\12,

2. Show that (i)(2 + iv/3)  + (2 — iv/3)"Yis real and (ii) (W) — (7—61') is purely
imaginary. (Ex.2.4 - 7)

3. Let z;, z,and z;be complex numbers such that
|zl = |z, = |z5| =7 >0and z, + z, + z;3 = 0, P.T. % = r. (Eg.2.15)

1 2 3

4. |If z,, z, and zzare three complex numbers such that |z;| = 1,|z,| = 2,|z3] =3 and |z; + z, + z3| =
1, Prove that |9z, z, + 42,25 + z,z3| = 6. (EX.2.5-7)

5. If z= x + iy isa complex number such that Im (fzz:) = 0. Show that the locus of z is 2x?2 +
2y2+x —2y =0.(Ex.2.6 - 2)

6. Ifz = x + iyand arg (g) = g, then show that x% + y% = 1. (EG 2.27)
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7. Ifz=x+ iy andarg (%) = %, then show that x2 + y%2 + 3x — 3y + 2 = 0. (EX 2.7 - 6) June’
23

8. Solve the equation z3 + 8i = 0, where z € C. (EG 2.34) March ‘23

9. Solve the equation z3 + 27 = 0. (EX 2.8 - 5)

10.If w # 1is a cube root of unity, show that the roots of the equation (z — 1)3 + 8 = Oare —1,1 —
2w,1 - 2w?. (EX2.8-6)

11.If2cosa = x + iandZ cosf=y+ 3%show that
N X Y . .. I
) " +o = 2cos(a—B) (i) xy > = 2i sin(a + B)
(iii) ’;—n - i’—m = 2i sin(ma — np) (iv)x™y™ + xmlyn = 2 cos(ma + npB). (EX2.8-4)
12. Show that the points 1,_71 + i‘/;and _71 - i\/; are the vertices of an equilateral triangle. (EG 2.14)

CHAPTER 3 THEORY OF EQUATIONS
1. If2 + iand 3 —+/2are roots of the equation x® — 13x°> + 62x* — 126x3 + 65x2 + 127x —
140 = 0, find all roots. (EG 3.15)
2. Find all zeros of the polynomial x® — 3x> — 5x* + 22x3 — 39x2 — 39x + 135, if it is known that

1 + 2iand v/3 are two of its zeros. (EX 3.3 - 5)

3. Solve the equation 6x* — 5x3 — 38x2 — 5x + 6 = 0if it is known that § is a solution. (EX 3.5-7)
4. Solve the equations (i) 6x* — 35x3 + 62x2—35x+ 6 =0, (EX3.5-5)
5. Solve the equations (ii)x* +3x3—3x —1 = 0.(EX3.5-5)
6. Solve the equation 2x3 + 11x? — 9x — 18 = 0. (EG 3.18) June 23
7. Solve the following equation: x* — 10x3 + 26x2 — 10x + 1 = 0. (EG 3.28)
INVERSE TRIGONOMETRIC FUNCTIONS
1. Todrawy —sinx andy = sin™1x
2. Todrawy —cosx and y = cos™ 1x
3. Todrawy —tanx andy = tan™x
4. Find the domain of (i) f(x) = sin™?! (MT_Z) + cos™?! (1_T|x|) EX. 4.2-6(i)
: (%, _1(3
5. Find the value of (iii) cos (sm (5) tan (4)) (EX4.3-4)
: Ny (1) 14 )
6. Find the value of (ii) sin (tan 5(2) cos (5)).(EX 43-4)
in | @ IS -1(2
7. Evaluate sin [sm (52 + sec 1(24)]. (EG 4.1260)
8. Prove that (ii) sin™! -+ cos™t 5= sin™t - (EX45-4)
9. Provethattan™'x+ tan"ly + tan™1z = tan™? [w] (EX4.5-5
1-xy—-yz—zx
10.Iftan"1x + tan ' y + tan~1 z = m, show that x + y + z = xyz. (EX 4.5 - 6)
11.1fcos ' x + cos ™ty + cos™'z =mand 0 < x,y,z < 1, show that x? + y2 + z%2 + 2xyz = 1.

(EG 4.22) Maxch ‘23

12.1f a4, a,, as, ..., a,is an arithmetic progression with common difference d,
an—a,

P.T. tan [tan_1 (1+jla2) + tan~! (1+Zza3) +..+tan? (ﬁ)} = Traia (EG 4.23)

T

13.Solve tan™"! 2x + tan™* 3x = 7, if 6x% < 1. (EG 4.27)

14. Find the number of solution of the equation tan™1(x — 1) + tan™'x + tan™(x + 1) = tan™! 3x.
(EX 4.5 - 10)
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CHAPTER 5 - TWO DIMENSIONAL ANALYTICAL GEOMETRY-I11
Find the equation of the circle passing through the points (1,1), (2,—1) and (3,2). Eg.5.10

A road bridge over an irrigation canal have two semi circular vents

each with a span of 20m and the supporting pillars of width 2m. to write the equations that model

the arches. Eg.5.13

A semielliptical archway over a one-way road has a height of 3m and a width of 12m. The truck has
a width of 3m and a height of 27.m. Will the truck clear the opening of the archway? (Fig.5.6)
Eg.5.30

A bridge has a parabolic arch that is 10m high in the centre and 30m wide at the bottom. Find the
height of the arch 6m from the centre, on either sides. EX. 5.5-1

A tunnel through a mountain for a four lane highway is to have a elliptical opening. The total width
of the highway (not the opening) is to be 16m, and the height at the edge of the road must be
sufficient for a truck 4m high to clear if the highest point of the opening is to be 5m approximately .
How wide must the opening be? EX. 5.5-2

Parabolic cable of a 60m portion of the roadbed of a suspension bridge are

positioned as shown below. Vertical Cables are to be spaced
every 6m along this portion of the roadbed. Calculate the lengths of first two of these vertical cables
from the vertex. EX. 5.5-5

2 y2

Cross section of a Nuclear cooling tower is in the shape of a hyperbola with equation ?% abvrhe
Ya

| Y
150m | |
l /'v, ‘

S The tower is 150 m tall and the distance from the top of the tower to the
centre of the hyperbola is half the distance from the base of the tower to the centre of the hyperbola.
Find the diameter of the top and base of the tower. EX. 5.5-6

A rod of length 1.2 m moves with its ends always touching the coordinate axes. The locus of a point
P onthe rod, which is 0.3 m from the end in contact with x —axis is an ellipse. Find the eccentricity.
EX. 5.5-7

Assume that water issuing from the end of a horizontal pipe, 7.5 mabove the ground, describes a
parabolic path. The vertex of the parabolic path is at the end of the pipe. At a position 2.5 mbelow
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10.

11.

12

the line of the pipe, the flow of water has curved outward 3m beyond the vertical line through the
end of the pipe. How far beyond this vertical line will the water strike the ground? Eg.,6.5

On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum height of

4 m when it is 6 m away from the point of projection. Finally it reaches the ground 12 m away from
the starting point. Find the angle of projection. EX. 5.5-9

Show that the line x — y + 4 = 0 is a tangent to the ellipse x? + 3y? = 12. Also find the coordinates
of the point of contact. EX. 5.4-3

. Find the equations of the tangent and normal to hyperbola 12x? — 9y? = 108 at 8 = g (Hint:

use parametric form) (EX 5.4 - 6)

13. Find the vertex, focus, directrix, and length of the latus rectum of the parabola x? — 4x — 5y — 1 = 0. Eg.5.17

14. For the ellipse 4x2 + y2 + 24x — 2y + 21 = 0, find the centre, vertices, and the foci. Also prove that the
length of latus rectum is 2. Eg.5.21

15. Find the centre, foci, and eccentricity of the hyperbola 11x2 — 25y2 — 44x + 50y — 256 = 0. Eg.5.24

CHAPTER 6- APPLICATIONS OF VECTOR ALGEBRA

1. By vector method, prove that cos(a + ) = cosa cos§ — sin a sin 5. Eg.,6.3

2. Prove by vector method that sin(a — ) = sin a cos § — cos « sin . Eg.,6.5

3. Using vector method, prove that cos(a — ) = cosa cosf + sinasin f.EX.6.1 -9

4. Prove by vector method that sin(a + ) = sina cos 8 + cosa sin §.EX.6.1 — 10

5. Prove by vector method that the perpendiculars (attitudes) from the vertices to the opposite sides of a
triangle are concurrent. Eg.,6.7

6. fd=20—j, b=1—]—4k, ¢=3j—kandd = 27+ 5] + k, verify that (i) (@ x b) x
(éxd) =ab,d]é¢—[abéd C(i)(axb)x(éxd)=][dédlb-[b¢c ddEg,623

7. Wd=20+3]—k, b=30+5]+2k &=—1— 2]+ 3k, verify that (i) (d xb) x & = (d.8)b —
(b.&)a (ii)d x (b x¢) = (d.&)b— (d.b)¢. EX.6.3 — 4

8. Show that the lines %3 = y_—_f,z —1=0and xT_() & %,y — 2 = 0O intersect. Also find the point
of intersection. EX. 6.5 — 4

9. Find the non-parametric form of vector equation, and Cartesian equation of the plane passing
through the point (0,1, —5) and parallel to the straight lines 7 = (7 + 2] — 4?) +s(21+37+
6k)and 7 = (i — 37 + 5k) + t(i + / — k). Eg. 6.43

10. Find the vector parametric, vector non-parametric and Cartesian formof the equation of the
plane passing through the points (—1,2,0), (2,2, —1) and parallel to the straight line xT_l =
2 = T (EG 6.44)

11. Find the non-parametric form of vector equation, and cartesian equation of the plane passing through

x—1 y+1 z-3 x+3 y-3 Z+1

the point (2,3,6) and parallel to the straight lines — == =7 and — === EX 6.7-1

12. Find the parametric form of vector equation, and Cartesian equations of the plane passmg through
the points (2,2,1), (9,3,6) and perpendicular to the plane 2x + 6y + 6z = 9. EX.6.7 — 2

13. Find parametric form of vector equation and Cartesian equations of the plane passing through the
points (2,2,1), (1,—2,3) and parallel to the straight line passing through the points (2,1, —3) and
(-1,5,-8).EX.6.7 — 3

14. Find the non-parametric form of vector equation of the plane passing through the point (1,-2,4)
and perpendicular to the plane x + 2y — 3z = 11 and parallel to the line — X7 y_+3 EX 6.7—-4

15. Find the parametric form of vector equation, and Cartesian equations of the plane contalnlng the line
7# = (1—7+3k) + (21 — j + 4k) and perpendicular to plane #. (i + 2] + k) = 8.EX.6.7 — 5

16. Find the parametric vector, non-parametric vector and Cartesian form of the equations of the plane
passing through the points (3,6,—2),(—1,—2,6) and (6, —4,—2). EX.6.7 — 6

By Samy Sir, PH:7639147727 Page 6

Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com



https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net www.Trb Tnpsc.Com

17. Find the non-parametric form of vector equation, and Cartesian equations of the plane ¥ =
(61 —7+k) +s(~T+2]+k)+t(-57— 4f — 5k) EX.6.7 — 7

CHAPTER 7 - DIFFERENTIALS AND PARTIAL DERIVATIVES

1. A conical water tank with vertex down of 12 metres height has a radius of 5 metres at the top.
If water flows into the tank at a rate 10 cubic m/min, how fast is the depth of the water
increases when the water is 8 metres deep? (EX. 7.1 - 8)

2. Saltis poured from a conveyer belt at a rate of 30 cubic metre per minute forming a conical pile
with a circular base whose height and diameter of base are always equal. How fast is the height
of the pile increasing when the pile is 10 metre high? (EG 7.9)

3. Aladder 17 metre long is leaning against the wall. The base of the ladder is pulled away from
the wall at a rate of 5 m/s. When the base of the ladder is 8 metres from the wall. (i) How fast
is the top of the ladder moving down the wall? (ii) At what rate, the area of the triangle formed
by the ladder, wall, and the floor, is changing? (EX. 7.1 - 9)

4. A police jeep, approaching an orthogonal intersection from the northern direction, is chasing a
speeding car that has turned and moving straight east. When the jeep is 0.6 km north of the
intersection and the car is 0.8 km to the east. The police determine with a radar that the
distance between them and the car is increasing at 20 km/hr. If the jeep is moving at
60 km/hr at the instant of measurement, what is the speed of the car? (EX.7.1-10)

5. Aroad running north to south crosses a road going east to west at the point P . Car A is driving
north along the first road and car B is driving east along the second road. At a particular time
car A is 10 kilometres to the north of P and travelling at 80 km/hr, while car B is 15 kilometres
to the east of P and travelling at 100 km/hr. How fast is the distance between the two cars
changing? (EG 7.10)

CHAPTER 8 - DIFFERENTIALS AND PARTIAL DERIVATIVES

1. Ifu =sin™? (%), Show that x% + yg—; = %tan u. (EG 8.22) June 23
ov

2

- x'+y Gy i) -
2. Ifv(x,y) = log( x=y3),4pro:/e Ehatazix +y 3y 1. (EX8.7-5)
_ 5x°y*+7y“xz*—75y°z . ow ow ow _
3. Ifw(x,y,2) = log( iy ), find x =~ + Yoy +z—~. (EX8.7-6)

3 3

+y
x=y

: , ¥ ] d . .
4. Using Euler’s theorem u = tan™?! ( ) prove that xa—z +y a—l; = sin 2u.(creative)

CHAPTER 10 - ORDINARY DIFFERENTIAL EQUATIONS
1. The growth of a population is proportional to the number present. If the population of a colony
doubles in 50 years, in how many years will the population become triple? (EG 10.27)
2. Therate of increase in the number of bacteria in a certain bacteria culture is proportional to

the number present. Given that the number triples in 5 hours, find how many bacteria will be
present after 10 hours? (EX.10.8-1)

3. Find the population of a city at any time t, given that the rate of increase of population is
proportional to the population at that instant and that in a period of 40 years the population
increased from 3,00,000 to 4,00,000. (EX. 10.8 - 2)

4. Assume that the rate at which radioactive nuclei decay is proportional to the number of such
nuclei that are presentin a given sample. In a certain sample 10% of the original number of
radioactive nuclei have undergone disintegration in a period of 100 years. What percentage of
the original radioactive nuclei will remain after 1000 years? (EX 10.8 - 6)

5. Suppose a person deposits 10,000 Indian rupees in a bank account at the rate of 5% per annum
compounded continuously. How much money will be in his bank account 18 months later? (EX
10.8-5)
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CHAPTER 11 - PROBABILITY DISTRIBUTIONS LAPLACE

1. Asixsided die is marked ‘1’ on one face, ‘2’ on two of its faces, and ‘3’ on remaining three faces.
The die is rolled twice. If X denotes the total score in two throws. (i) Find the probability mass
function. (ii) Find the cumulative distribution function. (iii) Find P(3 < X < 6)(iv) Find
P(X = 4).(EG11.8)

2. Asix sided die is marked ‘1’ on one face, ‘3’ on two of its faces, and ‘5’ on remaining three faces.
The die is thrown twice. If X denotes the total score in two throws, find (i) the probability mass
function (ii) the cumulative distribution function (iii) P(4 < X < 10) (iv) P(X = 6) (EX11.2 -

2)
3. Arandom variable X has the following probability mass function.
X 1 2 3 4 5 6
f(x) k 2k 6k S5k 6k 10k

Find (i) P(2 < X < 6) (ii)) P(2 <X <5) (iii) P(X < 4) (iv) P(3 < X ) (EG 11.10)

4. Arandom variable X has the following probability mass function.
x 1 2 3 4 5
f(x) k2 2k? 3k2 2k 3k

Find (i) the value of k (ii) P(2 < X < 5) (iii) P(3 < X) (EX11.2-6)
5. Suppose that f(x) given below represents a probability mass function,
x 1 2 3 4 5 6

f(x) c? 2c? 3c? 4¢? = 2c

Find (i) the value of ¢ (ii) Mean and variance. (EG 11.16)
6. If X is the random variable with probability density function f (x) given by,
x—1,1<x<?2
f(x)z{—x+3, 2<x<3
0, Otherwise
find (i) the distribution function F(x) (i) P(1.5 < X < 2.5) (EG 11.12)
7. If X is the random variable with probability density function f (x) given by,
x+1 —-1<x<0
f(x)z{ —x+1,0<x<1
0, Otherwise
then find (i) the distribution function F(x) (ii) P(—0.5 < X < 0.5) (EX11.3-5)
8. The probability density function of random variable X is given by

k, 1<x<5
fx) = {0, Otherwise

(i) P(X <3) (ii) P(2 < X < 4) (iv) P(3 < X) (EG11.14)
9. Let X be arandom variable denoting the life time of an electrical equipment having probability
ke™?*, forx >0
0, forx <0
Find (i) the value of k (ii) Distribution function (iii) P(X < 2)
(iv) calculate the probability that X is at least for four unit of time (v) P(X = 3). (EG 11.15)

. Find (i) Distribution function

density function f(x) = {

10. The probability density function of X is given by f(x) = {ke?, forx>0pgjng
0, forx <0

(i) the value of k (ii) the distribution function (iii) P(X < 3) (iv) P(5 < X) (v) P(X < 4). (EX
11.3-4)

11. If the probability that a fluorescent light has a useful life of at least 600 hours is 0.9, find the
probabilities that among 12 such lights
(i) exactly 10 will have a useful life of at least 600 hours;
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12.

10.

11.

(ii) atleast 11 will have a useful life of at least 600 hours;

(iii) at least 2 will not have a useful life of at least 600 hours. (EX 11.5 - 6)

On the average, 20% of the products manufactured by ABC Company are found to be defective.
If we select 6 of these products at random and X denote the number of defective products find
the probability that (i) two products are defective (ii) at most one product is defective (iii) at
least two products are defective. (EG 11.22)

CHAPTER 12 -DISCRETE MATHEMATICS
Verify (i) closure property, (ii) commutative property, (iii) associative property, (iv) existence
of identity, and (v) existence of inverse for the operation +5 on Zg using table corresponding to
addition modulo 5. (Eg. 12.9)
Verify (i) closure property, (ii) commutative property, (iii) associative property, (iv) existence
of identity, and (v) existence of inverse for the operation X;; on a subset A = {1,3,4,5,9} of the

set of remainders {0,1,2,3,4,5,6,7,8,9,10}. (Eg. 12.10)

Define an operationx on Q as follows: (a * b) = aTer, a,b € Q. Examine the

closure,commutative, and associative properties satisfied by * on Q. (ii) Define an operationsx

b . . 4 ) .
on Q as follows: (a * b) = %, a,b € Q. Examine the existence of identity and the existence of

inverse for the operation * on Q. (Ex. 12.1-5)

. . b .
Define an operationx on Q as follows: (a * b) = a?, a,b € Q. Examine the closure,

commutative,, associative ,examine the existence of identity and the existence of inverse for the
operation * on Q. (similar creative)

1 01 O 0 1 0 1 1 1 0 1
LetA=<0 1 0 1),B=(1 0 1 0),C=<0 1 O)beanythreeBoolean

1 0 0 1 1 0 0 1 1 1 1 1
matrices. Find (i) AV B (ii) AAB (iii) (AVB)AC (iv) (AAB) Vv C . (Ex. 12.1-8)

LetM = {(i i) i x ER— {0}} and let * be the matrix multiplication. Determine whether M is

closed under *. If so, examine commutative and associative and examine the existence of
identity, existence of inverse properties for the operation * on M . (Ex. 12.1-9)

0 0

closed under *. If so, examine commutative and associative ,examine the existence of identity,
existence of inverse properties for the operation * on M . (similar creative)

Let Abe Q\{1}. Define xon Aby x *x y = x + y — xy.Is * binary on A? If so, examine the
commutative and associative properties satisfied by * on A. (ii) Let A be Q\{1}. Define *x on A
by x *y = x + y — xy.Is x binary on A? If so, examine the existence of identity, existence of
inverse properties for the operation * on A. (Ex. 12.1-10)

Let A be Q\{—1}. Define xon Abya* b =a+ b + ab.Is * binary on A? If so, examine the
Commutative, examine the existence of identity, existence of inverse properties for the
operation * on A. (similar creative))

Verify (i) closure property, (ii) commutative property, (iii) associative property, (iv) existence
of identity, and (v) existence of inverse for following operation on the given set. m*n = m +
n—mn; m,n € Z. (EG 12.7

Prove thatp — (=q Vr) = =p V (=g V r) using truth table. (Ex. 12.2-15)

LetM = {(a 0) a €ER— {O}} and let * be the matrix multiplication. Determine whether M
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2 MARKS

CHAPTER 1

1. IfA= [Ccl Z]is non-singular, find A71. (EG 1.2)

2. If Ais a non-singular matrix of odd order, prove that |adj A| is positive.(EG 1.4)

3. If Ais symmetric, prove that then adj A is also symmetric. (EG 1.7)

cosf —sind,
4. Prove that [sin 0 cosd ]IS orthogonal. (EG 1.11)
-1 2 2
5. IfadjA=|1 1 2|find A~ (EG1.6)
2 21
0o -2 0
6. Ifadj(A)=]|6 2 —6|findA™1 (EX1.1-9) June ‘23
-3 0 6
7. Verify the property (A7)t = (A7 1)T with A = [i 3 . (EG 1.8)
CHAPTER 2
1. Simplify (i) 219%™ (i) X220, iS50 (iii) i%° + lsig (EX2.1-6)
. . 1+i\3 1-i\3

2. Simplify (:) — (E) .(EG2.4)

3. If z; = 2 4+ 5i find the additive and multiplicative inverse of z;. (EX 2.3 - 3)

4. Which one of the points i, —2 + i ,and 3 is farthest from the origin? (EG 2.11)

5. Find the square rootof 6 — 8i.(EG 2.17)

6. Show that |3z — 5 + i| represents a circle, and, find its centre and radius. (EG 2.19)

7. If z; = 24 5i find the additive and multiplicative inverse of z;. (EX 2.3 - 3)

2 2

8. If w # 1lis a cube root of unity, then show thatZtletcw | arborco’ g (EX2.8-1)

b+cwtaw? = ctaw+bw?

9. Ifw # 1isacube root of unity, show that (i)(1 — w + 0?)°(1 + w — w?)® = 128 (EX 2.8-8)

CHAPTER 3

1. If a, B and y are the roots of the equation x3 + px? + gx + r = 0, find the value of }; ;_y in terms of
the coefficients. (EG 3.3)

2. Construct a cubic equation with roots 1,1, and —2 (EX 3.1 - 2)

3. A 12 metre tall tree was broken into two parts. It was found that the height of the part which was left
standing was the cube root of the length of the part that was cut away. Formulate this into a
mathematical problem to find the height of the part which was cut away. (EX 3.1 - 12)

4. Find a polynomial equation of minimum degree with rational coefficients, having 2 + v/3ias a
root. (EX3.2-1)

5. Find a polynomial equation of minimum degree with rational coefficients, having 2i + 3 asa
root. (EX3.2-3)

6. Solve the equation x* — 9x% + 20 = 0. (EG 3.16)

7. Discuss the nature of the roots of polynomials: (i)x2°8 + 1947x1950 + 15x8 + 26x° + 2019

8. Discuss the maximum possible number of positive and negative roots of the polynomial
equation9x® — 4x8 + 4x7 — 3x% 4+ 2x5+ x3 + 7x2 + 7x + 2 = 0. (EX3.6- 1)

9. Show that the equation x° — 5x° + 4x* + 2x2 + 1 = 0 has atleast 6 imaginary solutions. (EX
3.6-3)
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10. Find the exact number of real roots and imaginary of the equation x° + 9x7 + 7x> + 5x3 + 3x.
(EX3.6-5)

CHAPTER 4
1. Find the principal value of sin™?! (sin (5?”)) (EG 4.3)
2. Sketch the graph of y = sin Gx)for 0 <x<é6n (EX4.1-3)
-1 i =l
3. State the reason for cos (cos( S )) * (EX4.2-2)

4. Find the principal value of sin™? (?)(in radians and degrees). (EG 4.1)
5. Find the principal value of sin™1(2), if it exists(EG 4.2)
: . _1(-1

6. Find (i) cos (ﬁ) (EG 4.6)
7. Find the period and amplitude of

() y =sin7x (if) y = —sin (3x) (iid)y = 4sin(—2x). (EX4.1-2)
8. For what value of xdoes sin x = sin™? x ? (EX 4.1 - 5)

Find the value of sec™! (%g) (EG 4.13)

CHAPTER 5

1. Find the general equation of a circle with centre (—3, —4) and radius 3 units. (EG 5.1)

2. Find the general equation of the circle whose diameter is the line segment joining the points
(—4,—-2)and (1,1). (EG5.4)

3. Examine the position of the point (2,3) with respect to the circle x? + y? — 6x — 8y + 12 = 0. (EG

5.5)
4. If y = 4x + c is a tangent to the circle x? + y? =9, find c. (EG 5.12)

5. If y = 24/2x + c isa tangent to the circle x? + y? = 16, find the value of c. (EX 5.1 - 8)
6. Find the equation of the tangent to the circle x? + y? — 6x + 6y — 8 = 0 at (2,2 ). (EX 5.1-9)

CHAPTER 6
1. fd=-3i—j+5k b=1—2]+k, &=4j~5k,findd. (b x¢). (EG6.12)
2. Find the volume of the parallelepiped whose coterminus edges are given by the vectors 27 — 37 +
4k, T+ 2] — k and 37 — J + 2k. (EG 6.13)

3. Show that the vectors 7 + 2 — 3k, 27— + 2k and 37 + ] — k are coplanar. (EG 6.14)
4. Show that the points (2,3,4), (—1,4,5) —and (8,1,2) are collinear. (EX 6.4 - 9)
5. For any vector d, prove that 7 x (@ x7) +j x (@ xJ) + k x (@ x k) = 2d. (EX6.3-2)
6. 1fd,b,¢ d are coplanar vectors, then show that (@ x b) x (¢ x d) = 0 (EX 6.3 - 6)
7. Find the distance between the parallel planes x + 2y —2z+1=0and 2x + 4y —4z+5 = 0.
(EG 6.51)
CHAPTER 7

1. The temperature in celsius in a long rod of length 10 m, insulated at both ends, is a function of
length x given by T = x(10 — x). Prove that the rate of change of temperature at the midpoint
of the rod is zero. (Eg. 7.2)

2. Aperson learnt 100 words for an English test. The number of words the person remembers in
t days after learning is given by W (t) = 100 x (1 — 0.1t2),0 < t < 10. What is the rate at
which the person forgets the words 2 days after learning? (EG 7.3)

3. Ifthe volume of a cube of side length x is v = x3. Find the rate of change of the volume with
respect to x when x = 5 units. (EX. 7.1 - 4)
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4. Ifthe mass m(x) (in kilograms) of a thin rod of length x (in metres) is given by, m(x) = v/3x
then what is the rate of change of mass with respect to the length when itis x = 3 and x = 27
metres. (EX7.1-5)

5. Evaluate the limit lin% (Sinmx) (Eg.7.35)
X—
6. Evaluate: ill{)lo (x ) m € N. (Eg. 7.42)
CHAPTER 8

1. Find df for f(x) = x? + 3x and evaluate itfor (i) x = 2and dx = 0.1 (ii) x = 3 and dx =
0.02 (EX8.2 - 2)

2 - 2
2. Show that F(x,y) = x”+5xy—10y~

3x+7y
3. Ineach of the following cases, determine whether the following function is homogeneous or
not. If it is so, find the degree.

is a homogeneous function of degree 1. (EG 8.21)

_ o, 3 . _ 6x%y3—my>+9x*y
@ fx,y) =x*y +6x°+7 (i) h(x,y) = 2020x2+2019y2
Nerorar

(iii) g(x, y, Z) =
4, Ifu(x,y) =

(iv) U(x,y,z) = xy + sin (y ) (EX8.7-1)

4x+7y

ﬁ,prove thatx—+ya Eu. (EX8.7-4)

CHAPTER 9
1. Evaluate: fi(sin2 x + cos* x)dx (Eg. 9.37)

2. Evaluate: J? ans X 7| dx. (Eg.9.38)
3. Evaluate: f x3(1 — x)*dx. (EG 9.42)
4. Evaluate: f x2(1 —x)3dx (EX 9.6-1)
5. Evaluate the following: (i) f02 sin® xdx (i) fog cos’xdx (EX9.6-1)
6. Evaluatet (i) fooo x%e™3*dx (EX9.7-1)
CHAPTER 10

1. Determine the order and degree (if exists) of the following differential equations:

OL=xty+s @@ (df) +4(2) +ey=5cos3x () L2+ 3(L)" = x210g(L2)

(iv) 3 (%) = (4 + (%) ) (v) dy + (xy — cosx)dx = 0 (EG10.1)

2. Express each of the following physical statements in the form of differential equation.
(i) Radium decays at a rate proportional to the amount Q present. (EX 10.2 - 1(i))
(ii) The population P of a city increases at a rate proportional to the product of population and
to the difference between 5,00,000 and the population. (EX 10.2 - 1(ii))
(iii) For a certain substance, the rate of change of vapor pressure P with respect to
temperature T is proportional to the vapor pressure and inversely proportional to
the square of the temperature. (EX 10.2 - 1(iii))
(iv) A saving amount pays 8% interest per year, compounded continuously. In addition, the
income from another investment is credited to the amount continuously at the rate of
“ 400 per year. (EX 10.2 - 1(iv))
3. Assume that a spherical rain drop evaporates at a rate proportional to its surface area. Form a
differential equation involving the rate of change of the radius of the rain drop. (EX 10.2 - 2)
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CHAPTER 11
1. Two fair coins are tossed simultaneously (equivalent to a fair coin istossed twice). Find the
probability mass function for number of heads occurred. (EG 11.5)
2. Three fair coins are tossed simultaneously. Find the probability mass function for number of
heads occurred. (Eg. 11.2-1).
3. Four fair coins are tossed once. Find the probability mass function, mean and variance for
number of heads occurred. (EX 11.4 - 4)

CHAPTER 12
1. Letd = [(1) ﬂ ,B = [é ﬂ be any two Boolean matrices of the same type. Find AV B and 4 A
B. (Eg.12.8)

2. Determine whether * is a binary operation on the sets given below. (ii) a *x b = min (a,b) on
A ={1,2,3,4,5} (iii) a * b = a+/b is binary on R . (Ex. 12.1-1)

3. OnZ,define @ by (m @ n) = m™+ n™: m,n € Z.Is Q binary on Z? (Ex. 12.1-2)

4. LetA = {a ++/5h:a,b € Z}. Check whether the usual multiplication is a binary operation on
A. (Ex. 12.1-4)

5. How many rows are needed for following statement formulae? (i) p V.-t A (p V —s)
() ((pAQ) V (ArV =s)) A (=t Av) (Eg. 12.12)

6. Establish the equivalence property: p —» q = —p Vv q (Eg. 12.17)

7. Using the equivalence property, ST.p & g = (p Aq) V (=p A =q). (Eg. 12.19)

8. Construct the truth table for the following statements. (i) -p A =q (ii) =(p A —q) (Ex. 12.2-
6)

9. Check whether the statement p — (q — p) is a tautology or a contradiction without using the
truth table. (Ex. 12.2-12)

10. Verify compound propositions are tautologies or contradictions or contingency (p A q) A
-(pV q)(Ex. 12.2-7)

3 MARKS

1. Verify (AB)~! = B~1A lwith 4 = [(1’ _43],3 - [_02 :i] (EG 1.9)

2. IfA= [_85 _34], verify that A(adj A) = (adj A)A = |A|l,. (EX 1.1 -6)

_ 1 tan x T 1—1 _ [cos2x —sin2x i
3. A=|_ o 1| showthatATA™! = [Sin e | Ex11-11)
2 =2 43
4. Find the rank of the matrix [-3 4 —2—1] by reducing it to an echelon form. (EG 1.18)
6 2 =17
CHAPTER 2

1. Find the value of the real numbers xand y, if the complex number (2 + i)x + (1 — i)y + 2i — 3
and x + (—1+ 2i)y + 1 + iare equal. (EG 2.2)
2. If|z| = 2showthat3 < |z + 3+ 4i| < 7.(EG2.13)
3. Show that the equation z3 + 2z = Ohas five solutions. (EX 2.5 - 9)
4. Obtain the Cartesian form of the locus of z in each of the following cases.
(D) |z| = |z — il (ii) (|2z —3 —i| = 3(Eg2.21)
z—41
z+41

5. If z = x + iyisa complex number such that

| = 1.Show that locus of z real axis(EX 2.6 - 1)
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CHAPTER 3
1. If pand gare the roots of equation [x? + nx + n = 0,show that \/g + \/g + \/% =0.(EX3.1-9)

2. If the equations x2? + px + g = 0,and x2 + p’x + q' = 0,have a common root, show that it must be

equal to 2222 o L (EX 3.1 - 10)
q—q b -p

3. Form a polynomial equation with integer coefficients with \/%as aroot. (Eg.3.10)

4. Ifa, B,yand § are the roots of the polynomial equation 2x* + 5x3 — 7x2 + 8 = 0,find a
quadratic equation with integer coefficients whose roots a + § + y + dand afyé. (EX 3.1 - 8)

CHAPTER 4
1. Find the value of sin™! (sin 5;” cos g + cos %nsin g) (EX4.1-7)
2. For what value of x , the inequalityg < cos 1(3x — 1) < mholds? (EX 4.2 - 7)

X
7—=,—1<x <1.(EG411)

4. Find the value of (iii) cot7*(1) + sin™? (%g) — sec™(—V2) (EX 4.4 - 2)
5.Find the value of tan™1(—1) + cos™! G) + sin™t (%)(EG 4.10)

3. Provethat tan(sin"!x) =

CHAPTER 5
1. Find the centre and radius of the circle 3x% + (a + 1)y2 + 6x —9y + a + 4 = 0. (EG5.9)
2. Ifthe equation 3x2 + (3 — p)xy + qy? — 2px = 8pq represents a circle, Find p and q . Also
determine the centre and radius of the circle. (EX 5.1 - 12)

CHAPTER 6

1. With usual notations, in any triangle ABC, prove by vector method that SiiA = SizB = Siflc

2. Prove by vector method that an angle in a semi-circle is a right angle. (EX 6.1 - 3)

3. Prove by vector method that the area of the quadrilateral ABCD having diagonals AC and BD is
~|AC x BD|. (EX 6.1 - 6)

4. Forces of magnitudes 5v2 and 10+/2 units acting in the directions 37 + 4j + 5k and 107 + 6] — 8k
respectively, act on a particle which is displaced from the point with position vector 47 — 3] — 2k to
the point with position vector 67 + j — 3k. Find the work done by the forces. (EX 6.1 - 12)

oyl _zogqdtt_oytl

5. Ifthe straightlines xT ) Sand — = % are coplanar, find 4 and equations of the

planes containing these two lines. (EX 6.8 - 4)

.(EG 6.4)

CHAPTER 7

1. If we blow air into a balloon of spherical shape at a rate of 1000 cm? per second. At what rate
the radius of the balloon changes when the radius is 7cm? Also compute the rate at which the
surface area changes. Eg. 7.7

2. Find the acute angle between the curves y = x? and x = y? at their points of intersection
(0,0), (1,1). (EG 7.15)

3. Show that the two curves x? — y? = r? and xy = ¢? where c, r are constants, cut orthogonally.
(EX. 7.2-10)

4. Prove that among all the rectangles of the given area square has the least perimeter. (Eg. 7.65)

5. Find two positive numbers whose product is 20 and their sum is minimum. Ex. 7.8 - 2

CHAPTER 8
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1. Assuming log;, e = 0.4343, find an approximate value of log;, 1003. (EX. 8.2 - 4)
2. The trunk of a tree has diameter 30 cm. During the following year, the circumference grew
6 cm. (i) Approximately, how much did the tree’s diameter grow?
(i) What is the percentage increase in area of the tree’s cross-section? (EX. 8.2 -5)
3. The time T, taken for a complete oscillation of a single pendulum with length 1, is given by the

: l . : . .
equation T = Zn\/;, where g is a constant. Find the approximate percentage error in the

calculated value of T corresponding to an error of 2 percent in the value of . (EX 8.1 - 6)
4. Show that the percentage error in the nt" root of a number is approximately % times the

percentage error in the number. (EX8.1-7)

CHAPTER 11
1. Two balls are chosen randomly from an urn containing 6 white and 4 black balls. Suppose that
we win * 30 for each black ball selected and we lose * 20 for each white ball selected. If X
denotes the winning amount, then find the values of X and number of points in its inverse
images. (EG 11.4)
2. The cumulative distribution function of a discrete random variable is given by
0, —o<x<—1
| 0.15, -1 <x<0
0.35, 0<x<l1
F(x)_{ 0.60, 1< x < 2
| 085 2<x<3
kl, 3<x<o
(ii) P(X < 1) and (iii) P(X = 2). (Eg. 11.9)
13.If u and o2 are the mean and variance of the discrete random variable X, and E(X + 3) = 10
and E(X + 3)? = 116, find p and o2. (EX 11.4 - 3)

. Find (i) the probability mass function

CHAPTER 12

1. Verify the (i) closure property, (i) commutative property, (iii) associative property
(iv) existence of identity and (v) existence of inverse for the arithmetic operation + on Z, =
the set of all even integers. (Eg. 12.4)

2. Construct the truth table for (p V q) A (p V =q). (Eg. 12.16)

Show that (i) =(p A q) = —pV —q (ii) =(p = q) = p A —q. (Ex. 12.2-8)

4. Provethatq - p = —-p - —q(Ex.12.2 — 9)

w
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BOOK BACK ONE WORDS WITH ANSWER

CHAPTER 1

APPLICATIONS OF MATRICES AND DETERMINANTS

1. If|adj(adj A)| = |A|°, then the order of the square matrix 4 is
(@) 3 (b) 4 (©) 2 (d) 5
2. If Aisa 3 x 3 non-singular matrix such that AAT = AT and B = A~'AT, then BBT =
(a) A (b) B (oI (d) B"
_[3 5 . , . ladjB| _
3. IfAl—[l 2],B—ad]AanldC—3A,then T
(@) 3 (b) 5 © (@1
1 —2]_[6 0 _
4. IfA[% 42]_[0 ]thenA_ . N
(@) [1 _741 (b)[ 1 4] () [—1 1] (@ [2 1]
5. IfA=; 2],then 9 — A -
(a) A1 (b) = (c) 341 (d) 241
20 1 4 . 1
6. IfA= 1 5] and B = [2 0] then |adj (AB)| =
(@) — 40 (b) — 80 (c) — 60 (d) —20
(1 x O
7. IfP=|1 3 0 |istheadjoint of 3 X 3matrix A and |A| = 4, then x is
12 4 -2
(@) 15 (b) 12 (c) 14 (@) 11
3 1 -1 a1 Q12 Q33
8. IfA=|2 -2 0 |andA ! =|az1 4z az3|thenthe value of a,;is
1 2 -1 a3 Gzz dz3
(@) 0 (b) —2 (¢) =3 @ -1
0. If A, Band C are invertible matrices of some order, then which one of the following is not true?
(a)adj A = |A|A1B (b) adj(AB) = (adjA)(adjB)
(c)detA™! = (detA )‘1 (d)(ABC)™' =Cc~'B~1471
-1 _ 12 Y 1 - -1
10. If(Al;) : |12 ) Jandar =1 7 tlr;enf’ o
(@) [3 8 ] (b [3 2] @[5 4 (@ [—3 2 ]
11. IfATA™'is symmetric, then A% =
(@) A71 (b) (AT)? (c) AT (d) (4712
12. IfAis a non-singular matrix such that A™! = [_52 _31] then (A7)
-5 3 5 3 -1 -3 5 -2
@[3 4l »|> Z e, S @}
3 4
13. IfA=[> ;|and A" = A" then the value of x is
o
* s
-4 -3 3 4
(@) - (b) — (0 ¢ @
I o
1 tan —
14. IfA = 0 2[and AB = I, then B =
—tan— 1
| 2
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(a) (cos2 g) A (b) (cos2 g) AT (c) (cos? 0)I (d) (Sln )A
15. Ifd = [_C‘;isnge CSE;Z] and A(adj A) = ['8 2],then k=
(a) 0 (b) sin 6 (c) cos B (d)1
16. IfA = [é _32] be such that AA~! = A, then A is
(a)17 (b) 14 ()19 (d) 21
o [2 3 o _[1 =2 . .
17. IfadjA = [4 _1] and adjB = [_3 1 ,then adj(AB) is
-7 -1 -6 5 -7 7 -6 =2
@[5 ® [, JJ @[ @ [ ol
1 2 3 4]
18. The rank of the matrix | 2 4 6 8 |is
-1 -2 —3-4l
()1 (b) 2 (c) 4 (d)3
19. Ifx%yb =e™ x¢y% =™ A= T: b| A,= |a m| = |a Z| then the values of x and y are
respectively,
(@) e/, elis/t) (b) log(8y/A3) ,log(8y/As) 3
(c) log(A;/A,),log(As3/A) (d) e(81/83), g(82/hs)
20. Which of the following is/are correct?
(i) Adjoint of a symmetric matrix is also a symmetric matrix.
(ii) Adjoint of a diagonal matrix is also a diagonal matrix.
(iii) If Ais a square matrix of order nand A is a scalar, then adj(14) = 1"adj (A).
(iv) A(adj A) = A(adj A) = |A|I
(a) Only (i) (b) (ii) and (iii) (¢) (iii) and (iv) (a) (i), (ii) and (iv)
21. Ifp(A) = p([A|B]), then the system AX = B of linear equations is
(a) Consistent and has a unique solution (b) consistent
(¢) Consistent and has infinitely many solution (d) inconsistent
22. If0 < 6 < w and the system of equations x + (sin8)y — (cos8)z =0, (cosO)x —y +z =
0, (sin8)x — y + z = 0 has a non-trivial solution then 6 is
2w 3m 51 T
(@) — (b) ()~ d)
1 2 7 3
23. The augmented matrix of a system of linear equationsis [0 1 4 6 |. The system has
0 0 A—7u+5
infinitely many solutions if
(@A=7u+-5 )A=-7,u=5 @WA+7,u+-5, (A=7,u=-5
2 -1 1 3 1 -1
24, LetA=|—-1 2 —1]and 4B=|1 3 .If B is the inverse of 4, then the value of x is
1 =3 2 -1 1 3
(a) 2 (b) 4 ()3 (d)1
3 -3 4
25. IfA= -3 4] then adj(adjA) is
0fF—-1 1
3 -3 4 6 —6 8 -3 3 —4 3 -3 4
(a) [2 -3 4 (b) [4 —6 8] (c) [—2 3 —4‘ (d) [0 -1 1]
0 -1 1 0 -2 2 0 1 -1 2 -3 4
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CHAPTER 2
COMPLEX NUMBERS
1. im it 2 4 3
()0 (b) 1 (c)—-1 ()i
2. Thevalueof }2,(i™ + i" D)is
@1+ i (b) i (o1 (o
3.  The area of the triangle formed by the complex numbers z, iz and z + izin the Argand’s diagram
is
1
(@) 5lzI? (b) |zI? (©)2lzl? (d) 21z
4.  The conjugate of a complex number is %.Then, the complex number is
1 -1 -1 L
(@) — 3 (b) — ©) = @ =
_ (V3+i) (3i+4)? .
5 Ifz= etz , then |z|is equal to
(a) 0 (b) 1 (c)2 (d)3
6. If zis a non zero complex number, such that 2iz? = Zthen |z|is
(@ ; (b) 1 ()2 (@3
7. If|z — 2 + i|] < 2,then the greatest value of |z|is
(V3 -2 (V3 +2 (c)V5 -2 (d)V5 + 2
8. If |z — S| = 2,then the least value of |z|is
(a)1 (b) 2 (c)3 (d)5
9. If|z| = 1,then the value of s
1+z )
(a) z (b) z (©) - (d)1
10. The solution of the equation |z| — z = 1 + 2iis
(@)5-2i (b) 2>+ 2 ()22 (d)2+2i
11. If|z| =1,|z,| = 2,|z3| = 3and |92,z, + 42,23 + z,z3| = 12,then the value of |z; + z, + z3is
(@)1 (b) 2 (c)3 (d) 4
12. If zis a complex number such that z € C\R and z +§ € R, then |z|is
(a)0 (b)1 (c)2 (d)3
13. Let z;, zyandzzbe complex numbers such thatz, + z, + z; = Oand |z;| = |z,| = |z3| = 1,then
712 + 2,% + z3°%is
(a) 3 (b) 2 (1 (d) 0
14. If% is purely imaginary, then |z|is
(@) 5 (b) 1 (c) 2 (d) 3
15. Ifz = x + iyis a complex number such that |z + 2| = |z — 2|, then the locus of zis
(a)real axis (b) imaginary axis (c¢) ellipse (d) circle
16. The principal argument of ﬁis
-5 -2 -3 —~
(@) — (b) =~ © @
17. The principal argument of (sin 40° + i cos 40° )is
(1) —110° (b) —70° (c)70° (d) 110°
18, If(1+i)(1+2)(A+30)...(1+ni) =x+ iy, then 2.5.10 .... (1 + n?)is
(@)1 (b) i () x2 + y? (d)1+n?
19. Ifw # 1isacubicrootofunity and (1 + w)” = A + Bw, then (4, B)equals
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(a) (1,0) (b) (=1,1) (@01 (d)(1,1)
o (1+iV3)" .
20. The principal argument of the complex number 4i(1—i\/§)ls
2 5
@ 5 (b) < © ~ (d) 5
21. Ifa and B are the roots of x? + x + 1 = 0, then a2°2° + p2020jg
(@) —2 (b) —1 ()1 (d) 2
3
22. The product of all four values of (cosg + sin §)4is
(@) —2 () -1 ()1 (d) 2
1 1 1
23. Ifw # lisacubicrootofunityand [1 —w? —1 w?|= 3k, then kis equal to
1 w? w’
(a) 1 (h) — 1 (c)V3i (d) —+/3i
1+v30) 1.
24. The value of (1—\/§i) is
(a) cis%’r (b) cis 4?” (c) — cisz?n (d) — cis%”
. z+1 w w?
25. Ifw =cis ey then the number of distinct roots of | ¢ 7+ w? 1 =0
w? 1 zZ+w
(a)1 (b) 2 (c)3 (d) 4
CHAPTER 3
THEORY OF EQUATIONS
1.  Azeroofx3+ 64is
(@) 0 (b) 4 (c) 4i (a) —4
2. If fand gare polynomials of degrees mand nrespectively, and if h(x) = (f o g)(x), then the
degree of h is
(a) mn (b)m+n (c)m™ (d)yn™
3. A polynomial equation in xof degree nalways has
(a) ndistinct roots (b) nreal roots (¢) nimaginary roots (d) at most one root.
4. Ifa,p andy are the roots of x3 + px? + qx + r = 0, then Zi is
| P 1 —q
(@) = (b) - (© 1 ()
5.  According to the rational root theorem, which number is not possible rational root of 4x7 +
2x* — 10x3 — 5?
(a) =1 (b) 54 (c) 45 (d)5
6. The polynomial x3 — kx? + 9xhas three real roots if and only if, ksatisfies
(@) k| <6 (b)k=0 (o) |kl > 6 (d) |kl =6
7.  The number of real numbers in [0,27]satisfying sin* x — 2 sin? x + 1is
(a) 2 (b) 4 (o)1 (d)
8. Ifx3+ 12x2 + 10ax + 1999definitely has a positive root, if and only if
(a)a=0 (b)ya>0 (6)a<0 (d)a<0
9. The polynomial x3 + 2x + 3has
(a)one negative and two real roots (b) one positive and two imaginary roots
(c) three real roots (d) no solution
10.  The number of positive roots of the polynomial ¥.7_, "C,.(=1)"x"is
(a)0 (b)n () <n (ar
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12.
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14.

15.

16.

17.

CHAPTER 4
INVERSE TRIGONOMETRIC FUNCTIONS

The value of sin™1(cosx),0 < x < mis

(a) w —x @)x -2 3) 5 -x @ x-—n
Ifsin™x +sin~ty = 2?”then cos™ ! x + cos™ 1y is equal to
(@ = (b) % (© = (d)m
sin"12 — cos1 2 + sec™12 — cosec 1 2 is equal to
5 13 3 12 18
(a) 2w (b)) m (©)0 (d) tan™? ~
Ifsin™! x = 2 sin~! « has a solution, then
1 1 1 1
(a) |6¥|S\/—7 (b) |a|275 () lal <% @) lal A3
sin~1(cosx) = = — x is valid for
2 - a- 3T
(@) -m<x<0 (ho<x<m (© S <x<- @) T<x<~
Ifsin™x +sin"ty +sin7lz = 3771, the value of x2017 4 2018 72019 _ mis
(@) 0 (b)1 (c)2 (d)3
Ifcot™tx = zs_n for some x € R, the value of tan™! x is
—TT Vi T —TT
(@ 7, (b) 5 © 7 (@) +
The domain of the function defined by f(x) = sin™t+/x —1is
(a) [1,12] (b) [-1,1] (c) [0,1] (d) [-1,0]
Ifx = o the value of cos(cos™! x + 2sin! x) is
24 24 1 -1
@ - |2 ) [2 OF @ 2

tan~! G) + tan™?! (3) is equal to
(@) scos™(3) (b) 5sin"* () () stan™" (3) (d) cos™1(3)

If the function f(x) = sin"%(x2 — 3), then x belongs to

(@) [-1,1] (b) [V2.2]
© [-2,-v2]u [v2,2] (@) [-2,-v2] n[v2,2]
If cot™ 2 and cot™! 3 are two angles of a triangle, then the third angle is

T 3n T T
(@) (b) (©) ¢ @ 3
sin~! (tan E) —sin™?t <\/§) = Z Then x is a root of the equation

4 X 6

(A)x*—x—6=0 (b)x?2—x—-12=0
(Ox*+x—12=0 (Dx?+x—-6=0
sin"1(2cos?x — 1) + cos (1 — 2sin? x) =
(@) 5 (b) 5 © 5 @ ¢
If cot™*(Vsin @) + tan~*(v/sin @), then cos 2u is equal to
(1) tan? a (b) 0 (c)—1 (d) tan 2«
If|x] <1,then2tan!'x —sin™?! :;2 is equal to
(a) tan™1 x (b) sin"x (©)0 (dm
The equation tan™! x — cot™ x = tan™! (%) xhas
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a) no solution unique solution
luti b) uni luti
¢) two solutions infinite number of solutions
luti d) infini ber of soluti
18. Ifsin™'x 4+ cot™! G) = g, then x is equal to
1 1 2 V3
(@) 5 (b) % Oz @
19. Ifsin™?! g + cosec™?! G) = g then the value of x is
(a) 4 (b) 5 (c) 2 (d)3
20. sin(tan~'x),|x| < 1is equal to
X 1 1 X
(@) 7= (0) 7= ©) 770z d) 77—
CHAPTER 5
TWO DIMENSIONAL ANALYTICAL GEOMETRY-II
1.  The equation of the circle passing through (1,5) and (4,1) and touching y — axis is x% + y? —
5x — 6y +9 + A(4x + 3y — 19) = 0 where A is equal to
(@) 0,=2 (b) 0 (€)% (@ =
2.  The eccentricity of the hyperbola whose latus rectum is 8 and conjugate axis is equal to half the
distance between the foci is
4 4 2 3
(@) 3 (b) 7 © 3 (@) 3
3. Thecircle x? + y?2 = 4x + 8y + 5 intersects the line 3x — 4y = m at two distinct points if
(a) 15<m< 65 (b) 35 <m < 85
(c)—85<m< -35 (d)—35<m< —15
4.  The length of the diameter of the circle which touches the x —axis at the point (1,0) and passes
through the point (2,3).
(@) 2 OF () 5 (d)
5. Theradius of the circle 3x? + by? + 4bx — 6by + b?> =0 is
(a) 1 (b) 3 (c) V10 (d) V11
6. The centre of the circle inscribed in a square formed by the lines x? — 8 — 12 = 0and y? — 14y +
45 =0is
(a) (4,7) (b) (7,4) () (94) (d) (4,9)
7.  The equation of the normal to the circle x2 + y2 — 2x — 2y + 1 = 0 which is parallel to the line
2x +4y = 3is
x+2y=3 (2)x4+2y+3=0 (3)2x+4y+3=0 ()x—2y+3=0
8. IfP(x,y) be any pointon 16x2 + 25y2 = 400 with foci F; (3,0) and F,(—3,0) then PF,; + PF, is
(a) 8 (b) 6 (c)10 (d) 12
9. Theradius of the circle passing through the point (6,2) two of whose diameter are x + y = 6 and
X+2y=4is
(a) 10 (b) 2V5 (c) 6 (d) 4
2 2 2 2
10. The area of quadrilateral formed with foci of the hyperbolas % — Z—Z = 1and % — % =—1is
(@) 4(a? + b?) (b) 2(a? + b?) (¢) a? + b? (d) 5 (a? + b?)
11. Ifthe normals of the parabola y? = 4x drawn at the end points of its latus rectum are tangents to
the circle (x — 3)? + (y + 2)? = r?, then the value of r? is
(a)2 (b) 3 (1 (d) 4
12. Ifx +y = kis a normal to the parabola y? = 12x, then the value of k is
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(a)3 (b) —1 ()1 (d)9
2 2

13. Theellipse E;: % + y: = 1 isinscribed in a rectangle R whose sides are parallel to the coordinate
axes. Another ellipse E, passing through the point (0,4) circumscribes the rectangle R. The
eccentricity of the ellipse is

V2 V3 1 3
(@) 5 (b) 2 Z(C) 2 @

14. Tangents are drawn to the hyperbola % - y: = 1 parallel to the straight line 2x — y = 1. One of
the points of contact of tangents on the hyperbola is
@ (;5%) ®»GEE OGwe @6ED

15. The equation of the circle passing through the foci of the ellipse 91(—6 + y? = 1 having centre at
(0,3)is
(@x*+y*—6y—7=0 (b)x?>+y2—6y+7=0
(A)x?+y2—6y—5=0 (A x?+y?—6y+5=0

16. Let C be the circle with centre at (1,1) and radius = 1.If T is the circle centered at
(0,y) Oypassing through the origin and touching the circle C externally, then the radius of T is
equal to

V3 V3 1 1
(@) 5 (b) - (c) 5 d ,

17. Consider an ellipse whose centre is of the origin and its major axis is along x —axis. If
itseccentrcity is 35 and the distance between its foci is 6, then the area of the quadrilateral
inscribed in the ellipse with diagonals as major and minor axis of the ellipse is
(a) 8 (b) 32 (c) 80 (d) 40

18. Area of the greatest rectangle inscribed in the elllpse == + — =1is
(a) 2ab (b) ab (c)Vab @

19. Anellipse has OB as semi minor axes, F and F' its foci and the angle FBF' is a right angle. Then
the eccentricity of the ellipse is

1 1 1 1
(@ 3 ®) 3 (©) 3 § @) &
20. The eccentr1c1ty of the elhpse (x=3)2%+ (y-— 4)2 —is
1
(a) 7 (b) g () ?ﬁ (d) 7

21. Ifthe two tangents drawn from a point P to the parabola y? = 4x are at right angles then the
locus of P is
(@)2x+1=0 (b)x=-1 (0)2x—1=0 (dx=1

22. The circle passing through (1, —2) and touching the axis of x at (3,0) passing through the point
(a) (=5,2) (b) (2,-5) (c) (5,;2) (d) (=2.,5) .

23. Thelocus of a point whose distance from (—2,0) is 3 times its distance from the line x = _T is
(a) a parabola (b) a hyperbola (c) an ellipse (d) acircle

24. The values of m for which the line y = mx + 2v/5 touches the hyperbola 16x2? — 9y? = 144 are
the roots of x2 — (a + b)x — 4 = 0 then the value of (a + b) is
(a) 2 (b) 4 (©)0 (d)—2

25. Ifthe coordinates at one end of a diameter of the circle x? + y2 — 8x — 4y + ¢ = O are (11,2)
the coordinates of the other end are
(@)(=5,2) (b)(2,-5) (©)(5,-2) (d)(=2)5)
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CHAPTER 6

APPLICATIONS OF VECTOR ALGEBRA

1. Ifdandb are parallel vectors, then [51, c, E] is equal to
(@) 2 (b) — 1 ()1 (d) 0

2. Ifavector a lies in the plane of ﬁ and ¥, then
@lapgil=1  WIapil=-1 @[ap¥]=0 @[ap7]=2

3. Ifd.b=b.¢=¢c d=0,then the value of [51, b, E] is
() [dl|B|fe] OREE ()1 (d) -1

4. Ifd,b,¢ are three unit vectors such that d is perpendicular to b, and is parallel to ¢ then d x
(b x €) is equal to
(a) d (b) b . (@& (d) 0

5. If[d,b,é| = 1, then the value of a;(bj 9 bCxa) E'Saf ”2 is

(¢xa).b = (dxb).c  (¢éxb).d

(a)1 (b) —1 (c)2 (d)3

6. The volume of the parallelepiped with its edges represented by the vectors 7+, 1+ 2], T+] +
ik is
(@ 7 (b) 5 Gk @ 7

7. If & and b are unit vectors such that [51, E, a X B] = %, then the angle between d and bis
(@) = (b) 5 © 3 OF

8. Ifd=1+j+k b=1+] ¢=7and(d@xb)x = Ad x ub, then the value of 1 + y is
(a)0 (b) 1 (c) 6 (d)3

9. Ifd,b,2are non-coplanar, non-zero vectors such that [EL, b, 5] = 3, then {[& X b,bx¢&éx &]}2 is
equal to
(a) 81 (b)9 (c) 27 ()18

10. Ifd, b, are three non-coplanar vectors such that d@ x (b x ¢) = b—g, then the angle between a
and b is
(@ 7 (b) = © 7% @

11. Ifthe volume of the parallelepiped with a x b,b x & ¢ x d as coterminous edges is 8 cubic units,
then the volume of the parallelepiped with (@ x E) X (B X ¢), (5 x &) x (¢ x d)and (¢ x d)(dx
I;) as coterminous edges is,
(a) 8 cubic units (b) 512 cubic units (c) 64 cubic units (d) 24 cubic units

12. Consider the vectors d, b, ¢ d such that (d@ x b) x (¢ x d) = 0 Let P, and P, be the planes
determined by the pairs of vectors @, band? d respectively. Then the angle between P; and P, is
(@) 0° (b) 45° (¢) 60° (d) 90°

13. Ifa x (l; X 5) = (d’ X 5) x ¢, where @, b, ¢ are any three vectors such that b.¢ #0and d.b # 0,
then @ and ¢ are
(a) perpendicular (b) parallel
(¢) inclined at an angle g (d) inclined at an angle g
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14. Ifd=20+37—k, b=1+2]—5k, &=370+5]— k, then a vector perpendicular to @ and lies in
the plane containing b and ¢ is
(@) — 177 + 217 — 97k (b) 171+ 21j — 123k
(c) — 171 — 217 + 97k (d) — 171 —21j — 97k
15. The angle between the lines 963;2 = y_—+21,z = 2and xT_l = 2y3+3 = %Si
(@ < (b) 5 © 3 @ 5
. x—2 y-1 z+2 ;. . .
16. Iftheline 5 -5 = Tlles in the plane x + 3y —az + f = 0, then (a, f) is
(a) (=5,5) (b) (—6,7) ©6G-5 @(6-7)
17. The angle between the line ¥ = (7 + 2j — 3k) + t(27 + J — 2k) and the plane 7. ([ 4+ ) + 4 = O'is
(a) 0° (b) 30° (c) 45° (d)90°
18. The coordinates of the point where the line # = (67 — J + 3k) + t(—7 + 4k) meets the plane
7.(i+j—k)=3are
(Cl) (2'1'0) (b) (71 -1, _7) (C) (1'2' _6) (d) (5' —__ 1)
19. Distance from the origin to the plane 3x — 6y +2z+7 =0is
(a) 0 (b) 1 (c) 2 (d)3
20. The distance between the planesx +2y +3z+7 =0and2x +4y +6z+7 =0is
V7 7 V7 7
(@ 35 (b) () 5 (D35
21. Ifthe direction cosines of aline are %,%, %, then
(a)c =43 (b)c=+V3 (c)e>0 (do<c<1
22. The vector equation 7 = (7 — 2] — k) + t(67 — k) represents a straight line passing through the
points
(@)(0,6,—1) and (1,-2,—-1) (b)(0,6,—1) and (—1,—4,-2)
(¢) (1,-2,-1)and (1,4,-2) (d) (1,—2,—1) and (0,—6,1)
23. Ifthe distance of the point (1,1,1) from the origin is half of its distance from the plane x + y +
z + k = 0, then the values of k are
(@) £3 (b) £6 (c) -39 (d)3,-9
24. Ifthe planes 7.(2i — A/ + k) = 3 and 7. (47 + J — uk) = 5 are parallel, then the value of A and u
are
(@) 5,-2 (b) 5,2 (©)5, -2 (d) 5,2
25. If the length of the perpendicular from the origin to the plane 2x + 3y + 1z =1,1> 0is %, then
the value of 4 is
(a) 2V3 (b) 3vV2 ()0 (@1
CHAPTER 7
APPLICATION OF DIFFERENTIAL CALCULUS
1.  The volume of a sphere is increasing in volume at the rate of 3w cm3/sec . The rate of change of
its radius when radius is %cm
(a)3cm/s (b)2cm/s (c)lcm/s (d) 12cm/s
2.  Aballoonrises straight up at 10 m/s. An observer is 40 m away from the spot where the balloon
left the ground. Find the rate of change of the balloon’s angle of elevation in radian per second
when the balloon is 30 metres above the ground.
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(a) %radians/sec (b) 215 radians/sec

(o) i radians /sec (d) é radians /sec

The position of a particle moving along a horizontal line of any time t is given by s(t) = 3t? —
2t — 8. The time at which the particle is at rest is

(@)t=0 (ht=1 at=1 (dt=3

A stone is thrown up vertically. The height it reaches at time t seconds is given by x = 80t —
16t2. The stone reaches the maximum height in time t seconds is given by

(a) 2 (b) 2.5 ()3 (d) 3.5

Find the point on the curve 6y = x3 + 2 at which y —coordinate changes 8 times as fast as

x —coordinate is

(@) (4,11) (b) (4,—11) (c) (-4,11) (d) (—4,-11)

The abscissa of the point on the curve f(x) = +8 — 2x at which the slope of the tangent is
—-0.257?

(a) —8 (b) —4 (c) -2 (d)0
The slope of the line normal to the curve f(x) = 2cos4x atx = % is
() - 43 (b) —4 © 5 () 443
The tangent to the curve y% + xy + 9 = 0 is vertical when
(@y=0 (b)y==3 y=1 (dy=13
Angle between y? = x and x? = y at the origin is
3 4 T T
(a) tan_lz (b) tan_lg (c) 2 (d) .
What is the value of the limit }ci—rg (cotx - i) is
(a) 0 (b) 1 (c) 2 (d)
The function sin* x + cos* x is increasing in the interval
W wkE R @
The number given by the Rolle ’s Theorem for the function x3 — 3x2,x € [0,3] is
(@)1 (b) V2 GE (d) 2
The number given by the Mean value theorem for the function %, x € [1,9]is
(a) 2 (b) 2.5 ()3 (d)3.5
The minimum value of the function |3 — x| + 9 is
(@) 0 (b) 3 (c)6 (d)9
The maximum slope of the tangent to the curve y = e*sinx,x € [0,27] is at
(@x== (B)x == Ox=m (@) x ==
The maximum value of the function x%e~%*,x > 0 is
@ ; ®) 5, © @ %
One of the closest points on the curve x? — y? = 4 to the point (6,0) is
(a) (2,0) (b) (¥5,1) () (3,V5) (@) (VI3,-+3)
The maximum product of two positive numbers, when their sum of the squares is 200, is
(a) 100 (b) 257 (c) 28 (d) 2414
The curve y = ax* + bx? with ab > 0
(a) has no horizontal tangent (b) is concave up
(¢) is concave down (d) has no points of inflection
The point of inflection of the curve y = (x — 1)3is
(a) (0,0) (b) (0,1) (c) (1,0) (d) (1,1)
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CHAPTER 8

DIFFERENTIALS AND PARTIAL DERIVATIVES

1.  Acircular template has a radius of 10 cm. The measurement of radius has an approximate error
0f 0.02 cm. Then the percentage error in calculating area of this template is
(a) 0.2% (b) 0.4% (c) 0.04% (d) 0.08%
2.  The percentage error of fifth root of 31 is approximately how many times the percentage error
in 31?7
1 1
(@) (b) ¢ (c) 5 (d) 31
3. Ifu(x,y) = eX*+¥* then Z—z is equal to
(a) ex“+V* (b) 2xu (c) x%u (d) y*u
4, Ifv(x,y) = log(e* + eY),then % + g—; is equal to
1
X 4 oY
(a)e* +e (b) 3X+ey (c)2 (d)1
5. If(x,y) =xY,x>0,,then a—:is equal to
(a) x¥ logx (b) ylogx (c) yay1 (d) xlogy
2
6. Iff(x,y) =e™,then ;{—afy is equal to
(a) xye™ (b) A+ xy)e” (o) (1 +y)e™” (d) (1 +x)e™
7. If we measure the side of a cube to be 4 cm with an error of 0.1 ¢m, then the error in our
calculation of the volume is
(a) 0.4 cu.cm (b) 0.45 cu.cm (c) 2 cu.cm (d)4.8 cu.cm
8.  The change in the surface area S = 6x2 of a cube when the edge length varies from x, to x, + dx
is
(a) 12x¢ + dx (b) 12x,dx (c) 6xydx (d) 6 xg + dx
9. The approximate change in the volume V of a cube of side x metres caused by increasing the side
by 1% is
(a) 0.3xdx m3 (b) 0.3x m3 (c) 0.3 x%m?3 (d) 0.03 x3m3
10. Ifg(x,y) = 3x2 =5y + 2y%, x(t) = et and y(t) = cost, then%is equal to
(a) 6€*t +5sint —4 costsint (b) 6e?* —5sint + 4 costsint
(c) 3e?* + 5sint + 4 costsint (d)3e?* —5sint + 4 costsint
11, Iff(x) = ﬁ, then its differential is given by
- 1 -1
(a) - dx (b) 17 dx (o) mdx (d) mdx
12. Ifu(x,y) = x%+ 3xy +y — 2019, then (6_u) is equal to
0x/ (4,5)
(a) —4 (b) -3 (c) -7 (d) 13
13. Linear approximation for g(x) = cosx,atx = gis
(@) x+7 () —x+7 @x—7 (D) —x—7
14. Ifw(x,y,z) = x%(y—z) + y*(z—x) + z?(x — y) , then is
(@) xy +yz + zx (b) x(y + 2) (c) y(z + x) (d)o
15. Iff(x,y,2z) = xy + yz + zx , then f, — f, is equal to
(a) z-x (b)y—1z (0)x—z d)y—x
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CHAPTER 9

APPLICATIONS OF INTEGRATION

1.  Thevalue off W ) )
OF Ok oF O
2.  Thevalue of f_zllxl dx is
(@ ®) ; GF @’
3. Foranyvalue ofn € Z, fon e’ * c0s3[(2n + 1)x] dx is
(a) % (b)m ()0 (d) 2
4. Thevalue of f_in sin? x cosx dx is
2
(@ 3 OF (c) 0 (@) 2
4 _ 2 _q (x*+1 .
5. Thevalueof [, [tan 1 (xf+1) + tan™! (xxz )] dx is
(a)m (b) 2m (c) 3m (d) 4w
T a5 _
6. Thevalueof [ [2x7 39;0:33 x+1] dx is
4
(a) 4 (b) 3 (c) 2 (do
7. Iff(x) = fox t cos t dt, then % =
(a) cosx —xsinx (b) sinx + xcosx (c)xcosx (d) x sinx
8. Theareabetween y? = 4x and its latus rectum is
8 5
(@ ; () 5 ©3 @ 2
3 ) \ 3 3 3
9.  Thevalue of [ x(1 —x)%dx is
1 1 1 1
(@) 7000 (3 500 (©) Too10 (@) o001
10. The value of fo — 5cosxls 3
Y3
(a) > (b) () = (d) 2m
11. If F(vz:l-)z) = 90 then n is
(a) 10 (b) 5 (c)8 (d)9
12. The value of f¢ cos® 3x dx is
2 2 1 1
(a) 3 . (b) 5 (c) 5 (d) 3
13. The value of [/ sin* x dx is
(@) 3 (b) = (0 = (@) =
14. The value of fooo e 3%x2dx is
7 5 4 2
15.
(a) . (b) 1 (c)3 (d) 2
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16. The volume of solid of revolution of the region bounded by y? = x(a — x) about x —axis is
3 3 3
(a) ma® (b) == () ™= (d) ™=

17. IffCo) =[]
is

= %[f(a) — f(1)], then one of the possible value of a

(@) 3 (b) 6 (©)9 (5
18. The value of fol(sin‘1 x)? dx is

(@ ~1 B = +2 ©Z+1 (@)= -2
19. The value of ['(VaZ — x )3dx is

(@) ™ (b) & (c) & (@) Z&
20. If [* f(t)dt = x + [, tf(¢)dt, then the value of £(1) is

(@) ; (b) 2 (01 OF

CHAPTER 10

ORDINARY DIFFERENTIAL EQUATIONS

1
1
1. The order and degree of the differential equatlon + ( ) + x4+ = 0 are respectively
(a) 2,3 (b) 3,3 (c) 2, 6 (d) 2,4
2.  The differential equation representing the family of curves y = A cos(x + B), where A and B are
parameters, is

2 2
@%Z-y=0 BM+y=0 (© =0 (@) £5=0
3.  The order and degree of the differential equation v'sin x (dx + dy) = cosx (dx — dy) is
(@) 1,2 (b) 2,2 () 1,1 (d) 2,1
4.  The order of the differential equation of all circles with centre at (h, k) and radius ‘a’ is
(a) 2 (b) 3 (c) 4 (1

5.  The differential equation of the family of curves y = Ae* + Be ™, where A and B are arbitrary
constants is

d
(a)—+3I—0 (b) -y=0 (0)£+y=0 (d)—+Y—0
6. The general solution of the dlfferentlal equation Z—z = % is
(@xy=k (b)y = klogx (©)y =kx (d)logy = kx
7.  The solution of the differential equation 2x Z—z — vy = 3represents
(a) straight lines (b) circles (¢) parabola (d) ellipse
8. Thesolution ofz—z +p(x)y =0is
(a) y = ceJpax (b)y =ce JPx () x = ce~ Sy (d) x = celPay
9. Theintegrating factor of the differential equation z—z +y= j—yis
A
(@ 5 (b) = (c) 2e* (d) e*
10. The integrating factor of the differential equation Z—z + P(x)y = Q(x) is x, then P(x)
2 1
(a) x (b) x— (o) < (d) x%
1 /dy 1 dy 3 .
11. The degree of the differential equation y(x) = 1 + + (dx) + Fs(a) +.... s
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(a) 2 (b) 3 (o)1 (d) 4
2
12. Ifp and q are the order and degree of the differential equation yz—z + x3 2732/ + xy = cos x, when
(@)p <q (b)p=q ©p>q (d) p exists, q does not exist
. . . . dy 1 .
13. The solution of the differential equation i NeEr—i Ois
(@)y+sinlx=c (b) x +sin"ly =0
(c) y?+2sin"lx=C (d)x?+2sin"ly =0
14. The solution of the differential equation Z—Z = 2xyis
(@) y = Ce* (b)y=2x%+C ©@y=Ce™+C (dy=x2+C
15. The general solution of the differential equation log (%) =x+yis
(a)e*+e¥Y=C b)ye*+eY=C (c)e*+e¥=C (de™+eV=C
16. The solution on—z =2Y"*is
(@2*+2Y=C (b)2* —2Y =C (c)2—1x—21y=c (Dx+y=C
y
17. The solution of the differential equation L_Yy ¢("y) is
dx x ¢r(;)
Y\ = Y\ = Y\ = Y\ =
@xp(E)=k  ®e(H)=kx  (©@yp(¥) =k @ ¢ (%) = kv
18. Ifsin x is the integrating factor of the linear differential equation é + Py = Q,then Pis
(a) logsinx (b) cosx (c) tanx (d) cotx
19. The number of arbitrary constants in the general solutions of order n and n + 1 are respectively
(a)n —1,n (b)yn,n+1 On+1,n+ 2 (dn+1,n
20. The number of arbitrary constants in the particular solution of a differential equation of third
order is
(a) 3 (b) 2 (o)1 a@o
. . . . dy x+y+1,
21. Integrating factor of the differential equation T wey
1 1
(a) ey (b) x+1 (c) N (dVx+1
22. The population P in any year t is such that the rate of increase in the population is proportional
to the population. Then
(a) P = Cekt (b) P = Ce™kt (c) P = Ckt @dprP=cC
23. P isthe amount of certain substance left in after time t. If the rate of evaporation of the
substance is proportional to the amount remaining, then
(a) P = Ce*t (b) P = Ce ¥t (c) P = Ckt drP=cC
24. If the solution of the differential equation z—z = % represents a circle, then the value of a is
(a) 2 (b) —2 ()1 (d) —1
25. The slope at any point of a curve y = f(x) is given by Z—z = 3x2 and it passes through (—1,1).
Then the equation of the curve is
(@)y=x3+2 (b)y=3x%+4 (c)y=3x3+4 (dy=x3+5
CHAPTER 11
PROBABILITY DISTRIBUTIONS LAPLACE
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2
1. Let X be random variable with probability density function f(x) = {%’ x = 11 Which of the
, X <
following statement is correct
(a) both mean and variance exist (b) mean exists but variance does not exist
(¢) both mean and variance do not exist ~ (d) variance exists but Mean does not exist.
2.  Arod oflength 2l is broken into two pieces at random. The probability density function of the
1
shorter of the two piecesis f(x) = {7’ 0<x< l.
0, l<x<?2l
The mean and variance of the shorter of the two pieces are respectively
112 112 12 112
(@ 5.5 (b) 5.~ 15 d 3.5

3. Consider a game where the player tosses a six-sided fair die. If the face that comes up is 6, the
player wins * 36, otherwise he loses " k2, where k is the face that comesup k = {1, 2,3,4,5}. The
expected amount to win at this game in " is

19 -19 3 -3
(@) — (b)—- () 5 (d) —

4., A pair of dice numbered 1, 2, 3,4, 5, 6 of a six-sided die and 1, 2, 3, 4 of a four-sided die is rolled
and the sum is determined. Let the random variable X denote this sum. Then the number of
elements in the inverse image of 7 is
(o)1 (b) 2 (©)3 (ad)4

5. Arandom variable X has binomial distribution withn = 25and p = 0.8 then standard
deviation of X is
(a) 6 (b) 4 ()3 (ad)2

6. Let X represent the difference between the number of heads and the number of tails obtained
when a coin is tossed n times. Then the possible values of X are
(a@)i+2n,i=0,12...n (b)2i-n,i =0,1,2...n
(o)n-i,i =0,1,2...n (d)2i+2n,i=012...n

7.  Ifthe function f(x) = 11—2for a < x < b, represents a probability density function of a continuous
random variable X, then which of the following cannot be the value of a and b?

(a) 0and 12 (b) 5and 17 (c¢) 7 and 19 (d) 16 and 24

8.  Four buses carrying 160 students from the same school arrive at a football stadium. The buses
carry, respectively, 42,36, 34, and 48 students. One of the students is randomly selected. Let X
denote the number of students that were on the bus carrying the randomly selected student. One
of the 4 bus drivers is also randomly selected. Let Y denote the number of students on that bus.
Then E[X] and E[Y] respectively are
(a) 50,40 (b) 40,50 (c) 40.75,40 (d) 41,41

9. Two coins are to be flipped. The first coin will land on heads with probability 0.6, the second
with Probability 0.5. Assume that the results of the flips are independent, and let X equal the
total number of heads that result. The value of E[X] is
(a) 0.11 (b) 1.1 (o011 (d)1

10. Ona multiple-choice exam with 3 possible destructives for each of the 5 questions, the
probability that a student will get 4 or more correct answers just by guessing is

11 3 1 5
(@) 5 (b) 3 ) 53 (d) 55
11. IfP(X=0)=1-P(X =1). IfE[X] = 3Var(X), then P(X = 0).
(@) 2 (b) 2 (©) ¢ () 5
12. If X is a binomial random variable with expected value 6 and variance 2.4, Then P(X = 5) is
10\ (3\° [2\* 10\ /3)10 10\ /3\* 2\ 10\ (3\° /2\5
@FE G ®E0E ©FE G @FE 6
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. . : . _fax+bh,0<x<1
13. Therandom variable X has the probability density function f(x) = { 0, Otherwise
E(X) = é, then a and b are respectively
(a)1 and% (b) %and 1 (¢)2and 1 (d)1and 2
14. Suppose that X takes on one of the values 0, 1, and 2. If for some constant k, P(X = i) =
kP(X=i—1)fori=12and P(X =0) = % Then the value of k is
(@) 1 (b) 2 ()3 (d) 4
15. Which of the following is a discrete random variable?
I. The number of cars crossing a particular signal in a day.
I1. The number of customers in a queue to buy train tickets at a moment.
I11. The time taken to complete a telephone call.
(a) Iand I1 (b) II only (¢) I only (d) Il and I1I
16. Iff(x) = {Zx, O<x<a is a probability density function of a random variable, then the value of
) 0, Otherwise ‘
ais
()1 (b) 2 (©)3 (d) 4
17. The probability function of a random variable is defined as:
X -2 -1 0 1 2
f(x) k 2k 3k 4k S5k
Then E(X ) is equal to:
1 1 1 2
(@) — (b) - (c) 5 (d)
18. Let X have a Bernoulli distribution with mean 0.4, then the variance of (2X-3) is
(a) 0.24 (b) 0.48 (c) 0.6 (d) 0.96
19. Ifin 6 trials, X is a binomial variate which follows the relation 9P (X = 4) = P(X = 2), then the
probability of success is
(a) 0.125 (b) 0.25 (c) 0.375 (d) 0.75
20. A computer salesperson knows from h is past experience that he sells computers to one in every
twenty customers who enter the showroom. What is the probability that he will sell a computer
to exactly two of the next three customers?
57 57 193 57
(@) o5 (b) 753 (©) o5 (d) 5,
CHAPTER 12
DISCRETE MATHEMATICS
1.  Abinary operation on a set S is a function from
(a) S-S (b)(§xS)—-S (c) §S>(SxS) (d)(§xS)—>(5x%xS)
2. Subtraction is not a binary operation in
(@R (b) Z ()N (d)Q
3. Which one of the following is a binary operation on N?
(a) Subtraction (b) Multiplication  (c) Division (d) All the above
4. Intheset R of real numbers ‘ *’ is defined as follows. Which one of the following is not a binary
operation on R?
(a) a*b = min(a.b) (b) a * b = max(a,b)
(Daxb=a (d)ax*b=aP
5. The operation * defined by a *x b = % is not a binary operation on
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(@) Q* (b) Z (©)R (@ cC
6. Intheset Q define a®@b = a + b + ab. For what value of y, 3@ (y®5) = 7?
(@)y =2 B)y=7 ©y== @)y =4
7. Ifa*b = a? + b? on the real numbers then x is
(a) commutative but not associative (b) associative but not commutative
(c) both commutative and associative (d) neither commutative nor associative
8.  Which one of the following statements has the truth value T ?
(a) sinx is an even function. (b) Every square matrix is non-singular
(¢) The product of complex number and its conjugate is purely imaginary
(d) 5 is an irrational number
9.  Which one of the following statements has truth value F ?
(a) Chennai is in India or 2 is an integer
(b) Chennai is in India or 2 is an irrational number
(c) Chennai is in China or 2 is an integer
(d) Chennai is in China or 2 is an irrational number
10. Ifacompound statement involves 3 simple statements, then the number of rows in the truth
table is
(a) 9 (b) 8 (c) 6 (d)3
11. Which one is the inverse of the statement (p V q) = (p A q)?
(@(@nrq)-> (Ve (b)=(pVvqg) > @Aq)
(C)(ﬂp \% ﬂq) - (—|p A —|q) (d)(_lp AN —|CI) - (—|p \% —|(I)
12.  Which one is the contra positive of the statement (p V q) — r?
(@-r->(EpAaqg B)-r->@PVvey (©r->{@Aq) (dp-(qvr)
13. The truth table for (p A q) V —q is given below
P q @VvaV(=9)
T T (1)
T F 2)
F T (3)
F F 4)
Which one of the following is true?
€9) 2 | 3| @
(@) T T T T
(b) T F T T
(c) T T F T
(d) T F F F
14. Inthe last column of the truth table for =( p V =q) the number of final outcomes of the truth
value 'F' are
(@) 1 (b) 2 (c)3 (d) 4
15. Which one of the following is incorrect? For any two propositions p and g, we have
(@)= (Vg =-pAr-q ()= (Ag) =-pV-q
(©-(PVq=-pVv-q d-(p=p
16.
p q (pAq) = (=P)
T T 1)
T F )
F T (3)
F F 4)
Which one of the following is correct for the truth value of (p A q) = (=P)
O [ @13 &
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17.

18.

19.

20.

By Samy Sir, PH:7639147727

(@) T T T T

(b) F T T T

(c) F F T T

(d) T T T F
Thedualof =(pVvq) V[pV (p A-r)]is
(@-(p@Argp)AlpVv(pA-r)] b @V AlpA(pV-ar)]
@ =(@ApA[pA(pAT)] W-@ArgA[pA(pV-r)]
The proposition p A (=p V q) is
(a) atautology (b) a contradiction
(c¢) logically equivalenttop A q (d) logically equivalentto p V g
Determine the truth value of each of the following statements:
(a)4+2=5and6+3 =9 (b)3+2=5and6+1=7
(c)4+5=9and1+2= 4 (d3+2=5and4+7=11

(€3) @ | 3G &

(@) F T F T

(b) T F T F

(c) T T F F

(d) F F T T

Which one of the following is not true?

(a) Negation of a negation of a statement is the statement itself.

(b) If the last column of the truth table contains only T then it is a tautology.
(c) If the last column of its truth table contains only F then it is a contradiction
(d) If p and q are any two statements then p < q is a tautology.
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