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1.APPLICATIONS OF MATRICES AND DETERMINANTS

1. If adjA = [i 3 ]and adjB = [ 2] then adj (AB) is

@) [_77 :é] () [:g —10] ©) [:1 —9] (d) [_56 —_120]
1 2 3 4
2. The rank of the matrix [ 2 4 6 8 ] is
-1 -2 -3 —4

(a1 ®2 ()4 (d) 3
3. 1f xyP = e™ xCyd = e" A= |m b| A,= |a m| A= |a b| then the values of x and y are respectively,
(a) e“2/80), g8a/h0) (b)log(A1/A3) , log(Az/A3)
(c) log(A2/4y) Jlog(A3/Ay) (d) e(1/29), g (82/85)
4.1FA = [ ] B=adjA and C=3A , then '“l"’f'
OF CERENCE @1
safaly =0 ofthen A=
(@) H _42] () [—11 LZL] ©) [—41 ﬂ @ [LzL _11]

6. If [adj (adjA )|= |A|° , then the order of the square matrix A is
@3 (b4 ©2 (5

7. 1f Ais a 3x 3 non-singular matrix such that AAT = ATAand B = A"1AT , then BBT =
@A (0B (©f (d) B”

8.1f A= [Z 3] then 91, — A =

@A () - @347 (@ 24

120 1 4 4 B
9.1f A= [1 S]and B= [2 O] then |adj(AB)| =
(a) —40 (b) —80 (c) —60 (d) —20
3 1 -1 a1 Q12 Qg3
10.If A = -2 0|&4l= [a21 azz azs]then the value of a,3 is
1 2 -1 azi Gzz d4szs
(@) 0 (b) 2 (c) 3 (d)-1

11. If A, B and C are invertible matrices of some order, then which one of the following is not true?

(@) adjA=]A |A~1  (b) adj(AB)=(adjA)(@djB) () detA~! =(detA)"* (d) (ABC)"!=C-

12.1f (AB)™1 = _1129 177] and A™! = [_12 _1], then B~1
2 =5 8 5 31 8 -5
(@) [—3 8 | (b) [3 2 ©f 1l @ [—3 2 |
13. If AT A~tis symmetric, then A% =
(@A™ (b) (AT)? (c) A" (d) (A7)?

14. If A'is a non-singular matrix such that A= = [_52 _31] then(4™)~1 =

@7 3 o> ] o3 7 @ 7

1B—1A—1
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3 4
15.1f 4 = |° g] and AT = A~ then the value of x is
5
-4 -3 3 4
@)+ (b) — ©< (d);
(1 x O
16.1fP=|1 3 0 ] is the adjoint of 3x3 matrix A and |A |=4 ,then x is
2 4 =2
(@) 15 (b) 12 (c) 14 (d) 11
1 tang
17.1f A= 2l and AB =1, ,thenB =
—tan; 1

@ (cos?2)a  (0) (cos?2) AT (©) (cos?O)I  (d) (sin?3)A
18. 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 A'is a square matrix of order nand A is a scalar, then adj(14) = A"adj(A)
(iv) A(adjA )= (adjA)A=|A]l
(@) Only (i) (b) (ii) and (iii) (c) (iii) and (iv)  (d) (i), (ii) and (iv)
19.1f p(A) = p[(A|B)] then the system AX = B of linear equations is
(a) consistent and has a unique solution (b) consistent
(c) consistent and has infinitely many solution  (d) inconsistent

k 0
0 k

(@) 0 (b) sinb (c) cosb (d1
21. If 0 < 6 < m and the system of equations x + (sinf)y — (cos@)z = 0, (cosf@)x —y +z =0,

20.1F 4= %0 S0 ang AGadja)= |

—sinB cosf ],then S

(sin@)x + y — z = 0 has non-trivial solution then 8 is

271 3T 51 bi4
@7 (b) = ©= ()
_[2 3 -1 _ .
22.1f A —[ ] be suchthat A4~ = Athen A is
5 =2
(a) 17 (b) 14 (c) 19 (d) 21
3 -3 4
23.1fA=|2 -3 4],then adj(adjA) is
0 -1 1
3 -3 4 6 —6 8 -3 3 —4 3 =3 4
@) [2 -3 4| (b) [4 —6 8] © [—2 3 —4] (d) [0 -1 1]
0 -1 1 0 -2 2 0 1 -1 2 -3 4

1 2 7 3
24. The augmented matrix of a system of linear equations is [0 1 4 6
0 0 A—7 u+5

. The system has infinitely many

solutions if
@A=7u#-50OA==7u=5 C)A#7,u*-5 (A=7u=-5

2 -1 1 3 1 -1
25.LetA=|-1 2 —1] and 4B = [ 1 3 x ] . If B is the inverse of A, then the value of x is
1 -1 2 -1 1 3
(@2 (b) 4 (c)3 (d)1

20f 123
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2.COMPLEX NUMBERS

_ (B+D)3(3i+4)?
T (8+60)2

@~o (b) 1 (c)2 (d)3

2. If z is a non-zero complex number, such that 2iz? = z , then |z | is
(@) (b)1 (©2 ()3

3. If | z-2+i|< 2 then the greatest value of |z | is
@Vv3—-2 ®V3+2 (@©+V5-2 (d)+V5+2

4. The solution of the equation |z|-z=1+2i, is

1LIf z then |z | is equal to

3 . 3 . 3. 3,
(3)5—21. (b)—5+21 (C)Z— El (d)2+zl

.M 4 "1 4 (nH2 4 nt3 g
@0 (M1 (-1 (di

6. The value of Y13,(i™ + i"1),is
@11+i (i (1 (o

7. The area of the triangle formed by the complex numbers z,iz and z+iz in the Argand’s diagram is
@5lz2 012> ©3lz  (d)2lz]?

8. The conjugate of a complex number is %,Then, the complex number is

@5 O ©5 @

1

i+2 i+2 i-2
1 1 1

9.1f w # 1isacubicroot of unityand |1 —w? -1 w?|= 3k, thenk=
1 w? w’

(@1 (b)-1 (c)V3i(d)—V3i
10. If a and B are the roots of x2? + x + 1 = 0 then a2%2% + 2020 js
@-2 ®-1 ©1 (@2

3
11. The product of all four values of (cos% + isin g)“ is

@2 ®-1 (1 (d?2

1++/3i 10,
12. The value of (1—\/§i) is
. 2T . AT . 2T . 41
@) Cis— (b) Cis— (© -Cis— (d) -Cis—
. z+1 w?
13. If w = cis < then the number of distinct roots of | ¢ 7+ w2 1 [=0
w? 1 Z+w

(@1 (b) 2 (c)3 (d) 4

14. 1f z is a complex number s.t z € C\R and z + i € R, then |z| is
(@0 (b)1 (c)2 (d)3

15. z;, z, & z3 be three complex numbers such that z; + z, + z; = 0 and | z;|=| z,|=| z3|=1, then z;%2+2z,% + z32 is
@3 (M2 (©1 (@O0

16. If g is purely imaginary, then |z | is

@; ®1 ©2 (03
30f123
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17.If |z - §| = 2, then the least value of |z | is

@1 (M2 (©3 @5

18. If |z]=1 , then the value of—~2—is
1+z

@z ®z (©; @1

19.If z = x + iy is a complex number such that [z+2|=|z-2 |,then the locus of z is
(a) real axis (b) imaginary axis (c) ellipse (d) circle

20. The principal argument ofﬁ IS

—-2T —-3n

@@= = ©= @@=
21. The principal argument of (sin40° + icos40°)° is
(@) -110°  (b)-70° () 70°  (d)110°
221 (1 4+ D)1+ 20)(1 4 30) ... (1 + ni) = (x + iy), then 2..5.10 ... .... (1 + n?) is
@) 1 () i ©x2+y% () 1+n?
23. If w # 1is a cubic root of unity and (1 + w)” = A + Bw , then (A, B)=
(a) (1,0) (b) (-1,1) ©@©1) (@1

4i(1-iv3)

2T T 51 T
@ (b) - © (d)3
25. If | z1|=1, |z,]=2, |z3|=3 , and |9z, z, + 42,25 + z,23 |[=12 then the value of |z; + z, + z3] IS
(@1 2 (3 (d) 4

24. The principal argument of the complex number

3.THEORY OF EQUATIONS

1. The polynomial x3 + 2x + 3 has
(a) 1 -ve and 2 imaginary zeros (b) 1 +ve and 2 imaginary zeros
(c) 3 real zeros (d) no zeros

2. The number of +ve roots of the polynomial ¥.7_on¢,.(=1)"x" is

(0 (b) n ©<n (dr
3. If fand g are polynomials of degrees m and n respectively, and if h(x) = (f+g)(x), then the degree of h is
(@) mn (b)m+n (c)ym™ (d) n™

4. A polynomial equation in x of degree n always has

(a) n distinct roots (b) n real roots (c) n complex roots (d) at most one root.
5.1f a, B and y are the roots of x3 + px? + gx + r, then 2% is
@2 X ©! @
6. A zero of x3 + 64 is
@ao (b)4 (c) 4i (d) -4
7. The polynomial x3 — kx? + 9x has three real zeros if and only if, k satisfies
@k|<6 k=0 (c)|k|>6 (d)|k|=6
8.The number of real numbers [0,27]in satisfying sin*x — 2sin?x + 1 is

@2 (M4 (©1 (o 4 0f 123
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9. 1f x3 + 12x2 + 10ax + 1999 definitely has a positive zero, if and only if
(@a=0 (b)a>0 (c)a<0 (d)a<0
10. According to the rational root theorem, which number is not possible rational zero of 4x” + 2x* — 10x3 — 5?
@-1 (b (©Ff (@5
4.INVERSE TRIGNOMETRIC FUNCTIONS

1. If sin™! x = 2sin~! « has a solution, then
1 1 1 1
@lalss Olaks  ©laks @lapbs
2. sin"Y(cosx) = g — x is valid for

@-1<x<0 (B)0<x<m (-7<x<Z (-7<x<

NE

3_7'[
4
3. The value of sin"!(cosx) 0<x <mis
(@) m—x (b)x—g (c)g—x dx—m
4. 1f sin"1x + sin~ly = 2?7[ then cos~1x + cos ™1y is equal to
21 T T
@ (); @7 W=
5.1fsin"tx+sin"ty+sinTtz= 37”, the value of x2017 4 12018 4 72019 _ W’Olﬂm is
(@0 b1 (2 (3
6. If cot™ x = 2?” for some € R , the value of tan™? x is
-7 s Vi -1
@7 O ©f A+

7. The domain of the function defined by f(x) = sin™*Vx — 1 is

@[12] (b)[-11] ©[01]  (d[-1,0]
in~1 3 _ cos~1 12 -15_ -113

8.sin”! - — cos™! =+ sec™! S — cosec™ — isequal to

@2r (7 (0 (d)tan! =
9.1f |x| < 1, then 2tan™1x — sin™! == is equal to

1+x
(a) tan™1x () sin'x ()0 (dm
; -1, _ P -1(1

10. The equation tan™"x — cot™'x = tan (ﬁ) has

(a) no solution  (b) unique solution  (c) two solutions  (d) infinite number of solutions

11. If sin™1x 4 cot ! G) =~ then x is equal to

1 1 2 V3
(a); (b) % ©% (d) =
12. If sin™?! g + cosec‘lz = g, then the value of x is

(a) 4 (b) 5 (c) 2 (d)3

13. sin(tan™'x), |x| < 1 is equal to

P

x 1 1
0= Oz O Uas

50f123
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14. 1f x = § the value of cos (cos™'x + 2sin™1x) is

-2 o o o

15. tan™? G) + tan™t (%) is equal to
(a) % cos™1 (%) (b)%sin‘1 (g) (c) % tan™1 (%) (d) tan™?! G)
16. If the function f(x) = sin~1(x? — 3), then x belongs to

@11 (V221 (©[-2-v2]u[v22] (d) [-2,—v2]

17.1f cot™'2 and cot~13 are two angles of a triangle, then the 3rd angle is
T 3 T T
@, - © (d)3
18. sin™1! (tan E) —sin™t (ﬁ) =Z Thenx is a root of the equation
4 x 6
(@x?—x—6=0 (b)x?—x—12=0 ©x?+x-12=0 (dx?2+x—-6=0
19. sin™1(2cos?x — 1) + cos™ (1 — 2sin%x) =
Vs T T T
@3 ) ©7; @3
20. If cot ™ (Vsina) + tan™'(Vsina) = u , then cos2u is equal to
(a) tan®a (b)0 (c)-1 (d) tan2a

5.TWO DIMENSIONAL ANALYTICAL GEOMETRY

1. If the normal 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 2 is

(@2 (b)3 ©1 (d) 4
2. 1f x + y = k is anormal to the parabolay? = 12x , then the value of k is
()3 (b) -1 ©1 (@9

2 2
3. The ellipse E;: % + y: = 1is inscribed 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

@2 oL © @2

2 2

yZ

2
4. Tangents are drawn to the hyperbola % -5 =1 parallel to the straight line —y = 1 . One of the points of contact

of tangents on the hyperbola is
1

0D 06D 06D oA

5. The eqgn of the circle passing through the foci of the ellipse ’16—2 + 3;—2 = 1 having centre at (0,3)is

@x*+y2—6y—7=0 (Ox*+y?’—-6y+7=0 (C)x>+y>—6y—-5=0 ()x>+y>2—6y+5=0
6. Let C be the circle with centre at (1,1) and radius =1. If T is the circle centred at (0,y) passing through the origin ang

touching the circle C externally, then the radius of T is equal to

@% o @ OF
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7. Consider an ellipse whose centre is of the origin and its major axis is along x-axis. If its eccentricity is % 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
(@8 (b) 32 (c) 80 (d) 40

2 2
8. Area of the greatest rectangle inscribed in the ellipse = +2 = 1 is
a b

(a) 2ab (b) ab (c) Vab (d)
9. An ellipse has OB as semi minor axes, F and F’ its foci and the angle FBF ’ is a right angle. Then the eccentricity o
the ellipse is

1 1 1 1
@ % (b) 5 ©; W@z
10. The eccentricity of the ellipse (x — 3)% + (y — 4)? = %2 is

@2 M 05 O=
11. If the 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 (¢)2x—1=0 (d)x=1
12. The circle passing through (1,-2) and touching the axis of x at (3,0) passing through the point

@52 (125 (©6-2) (@25
13. The locus of a point whose distance from (-2,0) is %times its distance from the line x = _7 is

(a) a parabola (b) a hyperbola (c) an ellipse (d) a circle
14. The values of m for which the line y = mx + 2+/5 touches the hyperbola 16x? — 9y? = 144 are the roots of
x%2 — (a+ b)x — 4 = 0, then the value of (a+b) is

(@2 (b)4 ()0 (d) -2
15. If the coordinates at one end of a diameter of the circle x? + y? — 8x — 4y + ¢ = 0 are (11,2) the coordinates of
the other end are

(@) (-5, 2) (b) (2,-5) (© (5,-2) (d) (-2,5)
16.The equation of the circle passing through (1,5) and (4,1) and touching y -axis is
x2+y?2—5x—6y+9+A(4x + 3y —19) = 0 where 1 is equal to

—-40

@0=5" ®0 (©F (="

17. The eccentricity of the hyperbola whose latus rectum is 8 and conjugate axis is equal to half the distance between

the foci is

@; ®xF ©F O

18.The circle x? + y? = 4x + 8y + 5 intersects the line 3x — 4y = m at two distinct points if
@15<m<65 (b)35<m<85 (c)—85<m<-35 (d)-35<m< 15
19. 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).
6 5 10 3
@< (b) ©5 (d)
20. The radius of the circle 3x2 + by? + 4bx — 6by + b?> = 0 is
(@1 (b) 3 (c) V10 (d) Vi1
70f123
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21. The centre of the circle inscribed in a square formed by the lines x2 —8x—12=0 and y%2 — 14y + 45 =0 i
(a) (4.7) (b) (7.4) © (94  (d)49)

22. The egn of the normal to the circle x? + y? — 2x — 2y + 1 = 0 which is parallel to the line 2x + 4y = 3 is
@x+2y=3 (B)x+2y+3=0 (c)2x+4y+3=0 (d)x—-2y+3=0

23. If P(x, y)be any point on 16x2 + 25y2 = 400 with foci F; (3,0) and F,(—3,0) then PF, + PF, is
(@8 (b)6 (c) 10 (d) 12

24. The radius of the circle passing through the point (6,2) two of whose diameterare x + y = 6 and x + 2y = 4 is
() 10 (b) 2v/5 ()6 (d) 4

2 2 2 2
25. The area of quadrilateral formed with foci of the hyperbolas % — % =1 and % — 2’—2 =—1is

(@)4(a® + b?) (b) 2(a® + b?) (c) a® + b? (d) %(a2 + b?)

6.APPLICTIONS OF VECTOR ALGEBRA

LIifd=i+j+kb=t+j,é=1 and (d x B)X ¢ = Ad +ub then the value of A + u is
(@0 (b1 ()6 (d)3
2. If @, b, ¢ are non-coplanar, non-zero vectors such that [d@, b,é] = 3 then {[@ X b,b x &,&x @ ]}? is equal to

@8l (b)9 (€27 (d)18

3.1fd,b,¢ are three non-coplanar vectors such that a x ( b x 5) = b—j; then the angle between a and bis

T 3 4
(@) (b) + ©+ (d)m
4. If the planes 7. (2i — Aj + k) = 3 and 7. (41 + j — uk) = 5 are parallel, then the value of A and p are
1 -1 -1 1
5.If length of perpendicular from the origin to the plane 2x + 3y + Az =1,A>0is % then the value of A is
(@) 2v/3 (b) 3v2 (c)0 (d)1
6. If the volume of the parallelepiped with @ x b,b x & &x @ as coterminous edges is 8 cubic units, then the volume
of the parallelepiped with (@ x b) x (bx &), (bx &) x (¢ x @) and (¢x @) x (@ x b ) as coterminous edges is,
(a) 8 cu. units (b) 512 cu. units (c) 64 cu. units (d) 24 cu. Units
7. If @ and b are parallel vectors, then [d, ¢, b] is equal to
@2 (-1 (@1 (@O0
8. If a vector & lies in the plane of Eand y , then
@[&B71=1 O[&FV1=-1 ©I&F71=0 (d)[&F7]=2
9.1fd.b = b.¢ = ¢.d = 0 then the value of [4, b, ] is
@]lallpllél () slalbllel @1 (-1
10. If &, b, ¢ are three unit vectors such that is @ perpendicular to b, and is parallel to ¢ then @ x (73 X E) is equal to

@d (b)b ©¢é (0o

L2 a(bxé) | b.(éxa) , ¢(axb).
11. If [a, b, ]=1 then the value of L + COrMCHE is
(a1 (b)-1 (c)2 (d)3 8 of 123
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12. The volume of the parallelepiped with its edges represented by the vectors i + f, &+ 2j, i+ ]+ mk is
T s T
@3 (b) 3 ©mn  (d
13. If d@ and b are unit vectors such that [d, b,d x b] = %,then the angle between d and b is

@I O ©F OFf

- -

14. Consider the vectors d, b, ¢, d such that (@ x b) x (¢ x d) = 0. Let P;and P, be the planes determined by the

pairs of vectorsd, b andé, d respectively. Then the angle between P; and P, is
(a) 0° (b) 45° (c) 60° (d) 90°
15.1f @ x (b x &) = (@ x b) x &where @b, are any three vectors such that b.¢ # 0 and d.b # 0 then @ and ¢ are
(a) perpendicular  (b) parallel (c) inclined atg (d) inclined at %
16.1f d=20+3j—k,b=1+2j—5kand &= 30+ 5] — k then a vector perpendicular to d and lies in the plane
containing b and ¢ is
(@)—17i 4+ 21j — 97k (b)17 i+ 21j — 123k (c)-17i—21j + 97k (d)—17i — 21j — 97k
x—2  y+1

17. The angle between the lines— ===,z = 2 and —
3 -2 1 3 2

@2 ®F ©F @I

18. If the Iinex3;2 = y_—_; = Zzﬁ lies in the plane x + 3y — az + 8 = 0 then (o, B ) is

@) (-55) (b)(-6,7) (c) (5,-5) (d) (6,-7)
19. The angle between the line # = (i + 2j — 3k) + t(2i + j — 2k) and the plane 7. (i + /) + 4 = 0 is
@0°  (b30°  (c)45°  (d)90°
20. The coordinates of the point where the line # = (61 — j — 3k) + t(—i + 4k) meets the plane 7. (1 + j — k) = 3 are
@(2,1,00 (b)(7,-1,-7) (©) (1, 2, -6) d) (5,-1,1)
21. Distance from the origin to the plane3x — 6y +2z+ 7 =0 is
(0 (b)1 (c)2 (d)3
22.The distance between the planes x + 2y +3z+7 =0and 2x+4y+6z+7=0Is
@5 O ©F @

. . . . 111
23. If the direction cosines of a line are it then

x—1 2y+3 z+5 .
= 4 = —S

@c=43 (b)c=+V3 (c)c>0 (d)0<c<1
24. The vector equation 7 = (i —2j— E) + t(61 — k) represents a straight line passing through the points
(@)(0,6,-1) and (1,-2,-1)  (b) (0,6,-1) and (1,-4,-2)  (c) (1,-2,-1) and (1,4,-2) (d) (1,-2,-1) and (0,-6,1)
25.1f the 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)-3,9 (d)3,-9

7.APPLICATIONS OF DIFFERENTIAL CALCULUS

1.The minimum value of the function |3 — x| + 9 is
@ao (b) 3 (c)6 (d)9
9 of 123
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2.The max slope of the tangent to the curve y = e*sinnx, x € [0,2m] is at
4 s 3
(a)x—z (b)x—; ©x=m (d)x—?

3.The maximum value of the function x%2e=2*,x > 0 is
(a) (b) 5 (©) (d) =

4.0ne of the closest point on the curve x? — y? = 4 to the point (6,0) is
@20 ®E51) () @V5 ([d)(V13,-V3)

5.The maximum value of the product of two positive numbers, when the sum of squares is 200, is
(a) 100 (b) 25V7 )28  (d)24V1ia

6.The curve y = ax* + bx? with ab>0

(a)has no horizontal tangent (b) is concave up (c)is concave down (d)has no point of inflection

7.The point of inflection of the curve y = (x — 1)3 is

@00 (b (01 ()10 (d 11
8.The volume of sphere is increasing in volume at the rate of 3= cm3 /sec. the rate of change of its radius is % cm

(@) 3cm/s (b)2cm/s (©)lcm/s  (d) %cm/s
9.A balloon rises straight up 10 m/s. an observer is 40m 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 30metres above the
ground.

(@) %radians /sec (b) %radians/sec (©) %radians /sec (d) %radians/sec
10.The position of the 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 (t=; (©t=1 (d)t=3
11.A stone is thrown up vertically. The height it reaches at time t seconds is given by x = 80t — 16t? the stone
reaches the max height in t seconds is given by

(@2 (b)25 (c)3 (d)3.5
12.Find the point on the curve 6y = x3 + 2 at which y-coordinate change 8 times as fast as x- coordinate is

(a) (4.11) (b) (4,-11) (c) (-4,11) (d) (-4-11)
13.The value of the limit }ci_% (cotx - %) is

(a)0 b1 (©2 (d)eo

14.The tangent to the curve y2 —xy +9 = 0 is vertical when

@y=0 (y=+/3 ©y=; (y=43

15.Angle between y? = x and x? = y at the origin is
-13 _1 (4

@tan'2 @)t (3)  ©F (@

16.The function sin*x + cos*x is increasing in the interval
5m 3m T 5T T T T

@5 O] ©Fi @
17.The no. given by Rolle’s theorem for the function x3 — 3x2,x € [0,3]is

@1  ®VZ (@ (@2

10 of 123

Kindly send me your questions and answerkeys to us : Padasalai.Net@gmail.com



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net - No.1 Educational Website in Tamilnadu

18.The abscissa of the point on the curve f(x) = +/8 — 2x at which the slope of the tangent is -0.25?
@-8 (-4 (-2 (d)O

19.The slope of the normal line of the curve f(x) = 2cos4x atx = % is
@-43 B4 ©2 (d) 4V3

20. The number given by the Mean value theorem for the function i,x €[1,9]is

@2 ®25 (©3 ()35

8.DIFFERENTIALS AND PARTIAL DERIVATIVES

1If g(x,y) = 3x2 — 5y + 2y?, x(t) = e and y(t) = cost,then % =
(a) 6e2t + 5sint — 4costsint  (b) 6e%t — 5sint + 4costsint
(c) 3e?t + 5sint + 4costsint  (d) 3e?t — 5sint + 4costsint

20f f(x) = ﬁ then its differential is given by

-1

1
@ e

dx (@) —zdx () _=dx

3.Ufu(x,y) = x% + 3xy + y — 2019 ,then z—:‘ |(4,_5) is equal to

(a) -4 (b) -3 (c)-7 (d) 13
4. A circular template has a radius of 10 cm. The measurement of radius has an approximate error of 0.02 cm. then the

percentage error in calculating area of this template is

(@ 0.2% (b) 0.4% (c) 0.04% (d) 0.08%
5. The percentage error of fifth root of 31is approximately how many times the percentage error in 31?
1 1
@5 () 5 ()5 (d)31

6. If (x,y) = eX*+¥* then Z—Z is equal to

(a) e**+V* (b) 2xu © x?u  (d)y*u
_ v v .
7. 1fv(x,y) = log(e* + e¥) ,then T 3y 1S equal to
1
(a) e* + e¥ ) = () 2 (d)1

8.The change in the surface area S = 6x2 of a cube when the edge length varies from x, to x, + dx is
(@) 12xy +dx (b)) 12x,dx () 6xpdx  (d) 6xy + dx

9.1f f(x,y,z) = xy + yz + zx, then f, — f, is equal to
@z—x (b)y —z C©)x—=z (dy—x

10.The approximate change in the volume V of a cube of side x metres caused by increasing the side by 1% is
(@) 0.3xdxm?3 (b) 0.03xm3®  (c) 0.03x?>m3  (d) 0.03x3m3

T .

11.Linear approximation for g(x) = cosx at x = S is
s s T s
(a)x+5 (b)—x+; (C)X—E (d)—X—E
— 2 _ 2(, _ 2 _ a_w a_w a_w .
121fw(x,y,z) =x*(y—2z) + y“(z—x) + z°(x — y), then P 3y +5- 1S

@)xy +yz+ zx (b) x(y + 2) ©) y(z+x) (d)o
11 of 123
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13. Ifw(x,y) =xY,x > 0 , then Z—V: is equal to

(@) x¥ logx (b) ylogx (c) yx¥™1  (d)xlogy
a%f .
14.1f f(x,y) = e®¥ ,then ﬁ is equal to

@ xye™ (b)) (A +xy)e™ ()X +y)e™ (d) (1+x)e™
15. If we measure the side of the cube to be 4 cm with an error of 0.1 cm, then the error in our calculation of the
volume is

@04cucm (b)045cu.cm (c) 2cu.cm  (d)4.8cu.cm

9.APPLICATIONS OF INTEGRATION

T

1.The value of [?sin®xcosxdx is
2

@; 03 (©0 (d)3
2.The value of f_44 [tan‘1 (xffil) + tan™! (%)] dx

@m (b) 21 (c) 3w (d) 4m

T (2x7-3x5+7x3—x+1 .
3.The value of f_%( — ) dx is
@4 @®3 (@©2 (@O
2 ax
4.The value of fgm is
s s s
@2 0 ©F @ n

5.For any value of n € Z, [* e *cos3x[(2n + 1)x]dx is
@7 (b)r ()0  (d)2

6.The value of f_zllxldx is

(a3 b © 3 @3

2 2
— [ ar _
7.1f f(x) = [ tcostdt, then — =
(@) cosx — xsinx (b) sinx + xcosx (C) xcosx (d) xsinx

8. The area between y? = 4x and its latus rectum is

(a)2 (b)3 (©3 ()3

9.The value of fol x(1—x)dx is
1 1 1 1

(a) 11000 (b) 10100 (C) 10010 ( ) 10001
10. The value of f:% is

@3 Or  ©F @2
1LIf [T f(O)dt = x + [ tf()dt , then the value of £(1) is

(a)5 (b) 2 ©1  (d:

r(n+2) .

12.1f T 90 thennis

(a) 10 ()5  (c) 8 (d)9 12 0f 123
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13.the value of [¢ cos®3xdx is

1

2 2 1
(@3 b); © 5 (d) 3
14. The value of fol(sin‘lx)zdx is
m? 2 2 w2
(a)r—l (b)7+2 (C)T-I'l (d)r—z
Z5. The value of [ * e=3*x2dx is
7 5 4 2
@ - (b) - © 5 @5

16. the value of [*(Va? — x2)’ dax is

3ma*
8

©I= ()

8

71’3 77.'4'
(a) == (b) 2

17. The value of [ sin*xdx is

(a) = T ©F @F
18.1F [ —
(a)4 M1  ©3 (@2

19.the volume of solid of revolution of the region bounded by y? = x(a — x) about x-axis is

dx = gthen ais

(2) ma® (b) & © ™= (@) =

in 2
esmx

20.If f(x) = ff?du, x> 1and ff dx = %[f(a) — f(1)], then one of the value of a is

X

(@3 (b) 6 © 9 (d)5

10.ORIDNARY DIFFERENTIAL EQUATIONS

1.Integrating factor of the differential equation 22 = X*1
dx x+1
1 1
(a)m (b) x+1 (C)ﬁ dvx+1

2.The population P in any year t is such that the rate of increase in the population is proportional to the population.
Then

@P=cet (O)P=ce ™ (C)P=ckt (dP=c
3. P is the amount of certain substance left in after time t. If the rate of evaporation of the substance is proportional to
the amount of remaining, then

(@P=ce’ ()P=ce ™ (c)P=ckt (d)Pt=c

ax+3
2y+f

4.1f the solution of the differential equation Z—z = represents a circle ,then the value of a is

(a) 2 (b) -2 ©1 (d)-1
5.The slope at any point of a curve y = f(x) is given by Z—i’ = 3x2 and it passes through (-1,1). Then the equation of
the curve is

@y=x3+2 BOy=3x2+4 (@©)y=3x3+4 (d)y=x3+5

1
6.The order and degree of the differential eqn % + (Z—z) /s +x7a=0 are respectively

(@) 23 (b) 3,3 (c) 26 (d) 2,4 130f123
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7.The differential egn representing the family of curves y = Acos(x + B) where A and B are parameters, is

d%y _ a’y _ @y _ ax _
@-=z-y=0 () Z+y=0 (c)-5=0 (d)dyz_o

8. The order and degree of the D.E Vsinx(dx + dy) = Vcosx(dx — dy) is

(@12 (b) 2,2 (11 (d)2,1
9. The order of the differential equation of all circles with centre at (h, k) and radius ‘a’is
(a) 2 (b)3 ()4 (d)1

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

d%y _ ay dy - w_ =
@IZ+y=0 (MTZ-y=0 @©Z+y=0 @Z-y=0

dx? dx
11.Tthe general solution of the differential equation Z—i’ = % is
@xy=k (b) y = klogx ©)y=kx (d) logy = kx

12.The solution of the differential equation % = 2xy
@y =ce* (b)y=2x2+c () y=ce™* +c (dy=x%+c
13.The general solution of the differential equation log (Z—i’) =(x+y)
@e*+e?¥=c bh)e*+e¥=c(C)e*+e’=c (de*+eV=c

14.The solution of Z—z = 2Y=x

1 1

@2+2=c (0)2"-2Y=c () z—5=c @x=y=c
. . . - dy y @(X) .
15.The solution of the differential equation —= == + —2%is
ax x o)

@)=k o) =k ©y0(2)=k Do()=ky
16.1f sinx is the integrating factor of linear differential egn % +Py=0Q
(@) logsinx (b) cosx (c) tanx (d) cotx
17.The number of arbitrary constants in the general solution of order n and n + 1 respectively
@n—-1,n ((Mnn+1 c)n+1,n+2 dn+1,n
18.The solution of the differential equation ZxZ—f; —y =3 represents
(a) straight line (b) circles (c)parabola (d) ellipse
19.The solution of% +px)y=0is

@y= celpax (b)y = ce~Jpax (c) x= ce~Ipdy (d)x = celpay

20.The integrating factor of the differential equation % +y= HTy is

i b ﬁ A X d X
@5 b= (©) Ae (de
21.The integrating factor of the differential egn Z—i’ +p(x)y = Q(x) is x, then p(x) is

@x ®F ©X @

. . _ dy 1 (dy\? 1 [dy\3 .
22.The deg of the differential eqn y(x) = 1 + =t (E) + 53 (E) + .-

@2 [®3 (@©1 (a4

14 0f 123
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23.If p and q are the order and degree of the differential equation yZ—i + x3 (dz

Yy _
dxz) + xy = cosx, when

@p<q (p=9g (c)p>q (d)pexistand q does not exist

24.The solution of the differential equation Z—i’ + =0is

@y+sinlx=c ()x+sin"ly=c (©y*+2sin"lx=c (d)x?+2sin"ly=c
25.The number of arbitrary constants in the particular solution of the differential equation of third order is
(@3 (b) 2 (c) 1 (d)o

11.PROBABILITY DISTRIBUTION

1. Let x have a Bernoulli distribution with mean 0.4 then variance of (2X-3) is

(@)0.24 (b)0.48 (c) 0.6 (d) 0.96
2. If in 6 trials, X is a binomial variable which follows the relation 9P(X=4)=P(X=2)then the probability of success is
(2)0.125 (b)0.25 (c)0.375 (d)0.75

3. A computer salesperson knows from his 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
@) 553 (b) 5 (©) 35 ()2

2
F,XZI

4.Let X be a random variable with probability density function f(x) = { which of the following

0, x<1
statement is correct?

(a) both mean and variance exist ~ (b) mean exist but variance does not exist

(c) both mean and variance do not exist (d)variance exist but mean does not exist

5.A rod of length 21 is broken into two pieces at random. The probability density function of the shorter of the two

1

piecesis f(x) = {l y0<x<l The mean and variance of the shorter of the two pieces are respectively
0,Il<x<?2l
112 112 12 112
@35 (b) 5. = ©L; 3.5

6.Consider a game where the player tosses a six sided fair die. If the face that comes up is 6, the player wins Rs.36,
otherwise he loses Rs. k2,where k is the face that comes up k = {1,2,3,4,5}.
The expected amount to win at this game in Rs. is
(a) 2 (b) = OF (D=2
7. 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 the bus. Then E[X] and E[Y] respectively are
(a) 50 ,40 (b) 40,50 (c) 40.75,40 (d) 41,41
8IFP(X =0) =1—P(X = 1). IfE[X] = 3Var(X), then P(X = 0) is

(a)= (b) = OF OF
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9.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 if elements in the inverse image of 7 is
(@1 (b) 2 (c)3 (d)4
10.A random variable X has binomial distribution with n=25 and p=0.8 then standard deviation of X is
(@) 6 ()4 (c) 3 (d)2
11.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 value of X are
@i+2ni=012,..n (O2i—-ni=012..n cn—-ii=012..n (d)2i+2n,i=012..n

12.1f the function f(x) = %for 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?

(@) 0and 12 (b) 5and 17 (c) 7and 19 (d) 16 and 24
13. If X is a bionomial random variable with expected value 6 and variance 2.4 then P(X = 5) is

@NE'E ®ME” 0ME'E oME ()
14.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

(@) 0.11 (b) 1.1 (c) 11 (d)1
15. On a 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

@.= O Oy O

243 243 243

ax+b 0<x<1

16. The random variable X has the probability density function f(x) = { 0. otherwise

and E[X]=, then
a and b respectively
(@ land>  (b);and1 (c) 2and 1 (d)1and 2
17. Suppose that X takes on one of the values 0, 1 and 2.If for some constantk ,P(X =i) = kP(X =i —1) fori =
1,2 and P(X = 0) = then the value of k i
(@1 (b) 2 (©3 (d)4
18. 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.

(@ land Il (b) 11 only (o)l only (d) Iand 111
2x, 0<x<a . - . . . .
19.1f f(x) = { 0, otherwise is a probability density function of a random variable , then the value of a is

@1 (b) 2 (c) 3 (d)4
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20. The probability mass function of a random variable is defined as

x -2 -1 0 1 2

Ffx) |k |2k |3k |4k |5k

Then E[X] is equal to
(@) (b ©3 OF

12.DISCRETE MATHEMATICS

1. The operation = defined by a * b = a7b IS not a binary operation on

@Q" (b) z ©R @c
2. In the set Q defined a®b = a + b + ab for what value of y, 30(y©5) = 7?
@y=3 )y == @y==  (@y=4

3.1f a*b =+a? + b? on areal numbers then * is
(a) commutative but not associative (b) associative but not commutative
(c) both commutative and associative(d) neither commutative nor associative
4. Which one of the following statements has the truth value T?
(a) sinx is an even function (b) Every square matrix is non-singular
(c) The product of complex number and its conjugate is purly imaginary ~ (d)v/5 is an irrational number
5. Which one of the following statements has the truth value F?
(a) Chennai is in india or v/2 is an integer (b) Chennai is in india or v/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
6. A binary operation on a set S is a function from
@S->Sb)(SExS)=S () S>ExS) @WExS)->(Sx%xS)
7. Subtraction is not a binary operation in
@R (b) Z (©N (d)Q
8. Which one is the contrapositive of the statement (pvq) — r ?
(@) -1 = (=pa—gq)  (b) or =(pvg) ()T — (pAq) (d)p — (qvr)
9. The truth table for (paq)v—q is given,

ik e of the fofton e p q (prq)v(—q)
whnic (01I')16 0(2) e(;)) O\I(\:;]g IS true: T T {“]
@T T T T T F (b)
T F T T F T (c)
©@T T F T F F (d)

T F F F

10.In the last column of the truth table for —=(pv—q) the number of final outcomes of the truth value ‘F’ are
@1 (b) 2 ()3 (d) 4

11.Which one of the following is incorrect? For any two propositions p and g , we have

(@ = (pvqg) = —pr—q (b) =(prq) = —pvgq (¢) = (pvq) = —pvgq (d) ~(=p) = 319
17 0f 12
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12. which one of the following is correct for the truth value of (paq) = —p

H @ 6 @ : ‘1{ ) > P
@T T T T @
T F (b)
(b) F T T T v T ©
C
(c) F F T T
F F (d)

@T T T F - —
13. Which one of the following is a binary operation on N ?

(a) subtraction (b) Multiplication  (c) division (d) all the above
14. In the set R of real numbers ‘=’ is defined as follows. Which one of the following is not a binary operation on R?

(@) a * b = min(a, b) (b) a * b = max (a, b) (©)axb=a (d)axb=aP
15. If a compound statement involves 3 simple statements then the number of rows in the truth table is

(@ 9 (b)8 (c) 6 (d)3
16. Which one is the inverse of the statement (pvq) = (pAq)?

@) (prq) » (pvg) (b)) =(pvg) = (pAq)  (€) (=pv—q) = (=paagq)  (d) (=pA=q) = (=pv—q)
17.Determine the truth value of each of the following statement?
(@) 4+2=5 and 6+3=9 (b) 3+2=5and 6+1=7 (c) 4+5=9and 1+2=4  (d) 3+2=5and 4+7=11

(@ (b) (c) (d)

@ F T F T
T F T F
3 T T F F

4 F F T T
18.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 the truth table contains only F then it is a contradiction

(d) If p and g are any two statements then p < g is a tautology
19.The dual of =(pvq)v[pv(pa—r)] is

@) ~(r@a[pv(pa-r)] (b)) (a@A[pa(pv—r)]  (€) a(pa@)a[palpar)]  (d) —(pag)a[pa(pv-r)]
20.Tthe proposition pa(—=pvq) is

(a)atautology  (b) a contradiction  (c) logically equivalent to pag (d) logically equivalent to pvgq
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VECTOR ALGEBRA

FORMULA:
@ -b = |d||b|cos 6
@ x b = |d||b|sin 6 A

Work doneW =F - d

-

Torquet =7 X F

> 7 > 7

a, b are perpendicular vectors & d - b = 0

1

2

3

4

5 d,b,¢ are coplanar vectors & [d,b,¢] = 0
6

7 db are parallel vectors & d X b=0

8

Volume of parallelepiped with coterminous vectors V = |[d, b, ¢]| Cubic units
Equation of straight lines

If @ = a;0 + a,f + azk and b = b1 + b, + b3k are two vector thenthe scalar product (or dot product) is
denoted by a - b and is calculated by a- b = a;b; + ayb, + aszbs

~

and the vector product (or cross product) is denoted by @ x b, and is calculated by d X b = |a; a, aj
by b, bs

=
=

If 6 is the acute angle between the line 7 = @ + tb and the plane 7 - 7i = p, then 6 = sin™? (Ib~ﬁl>

Letd = a0 + a,f + ask, b = byl + byj + bsk, & = c;1 + ¢,] + c3k. Then,

a, a, as
we have @, b, ¢ are coplanar & [d,b,¢] =0 by by b3[=0
i € C3
X2 —=X1 Y2—=Y1 22— 21
If two lines =2 = X200 = 2281 g %2 = X7%2 — 2722 jytergect, then | D1 b, b; (=0
bl b2 b3 dl d2 d3 d d d
1 2 3
Vector Equation/ Parametric Non Parametric Cartiesan Equation
5> > i - - - e 2\ X —X y_yl Z_Z1
7=d+sb+tc F—-a)-(bxc)=0 1
( ) by b, b; |=0
1 C2 C3
> - T - - - 7 - >1 X — X y—W zZ— 7
7=(1—-s)a+sb+tc F-a)-[(b—d)xc|=0 L
[( ) ] Xy —=X1 Y2—Y1 Z2—Z1|=0
G C2 C3
> - i - - - i - - - _ X —X y - yl zZ — Zl
r=1-s—t)d+sb+tc F—-a)-[(b—a)x(c—-a)|=0 1
[( )] Xy —=X1 Y2—Y1 Z2—Z1|=0
X3 —X1 Y3—)YV1 23— 71
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5 MARKS

1. By vector method, prove that cos(a — B) = cosacosf + sinasinf
Solution:
Let @ and b are two unit vectors

a = cosai + sinaj

b = cospi + sinfj

b-a

|5|I&| cos(a—B)=cos(a—B)————> (1)
b-a = (cosfi+ sinfj) - (cosai + sinaj)
= cosacosf + sinasinff — — — —— (2)

From (1)&(2) cos(a — B) = cosacosp + sinasinf

2. By vector method, prove that cos(a + B) = cosacosf — sinasinf
Solution:
Let @ and b are two unit vectors

a = cosai + sinaj

cosf — sinf3j

b=
a= |B|Id| cos(e+pB)=cos(a+pB)————(1)

S

b-a = (cospi —sinfij) - (cosat + sinaj)
= cosacosp — sinasinff — — ——- (2)

From (1)&(2) cos(a + B) = cosacosf — sinasinf

3. By vector method, prove that sin(a — ) = sinacosf — cosasinf
Solution:

Let @ and b are two unit vectors

a = cosai + sinaj

S
Il

cosfi + sinfj

~

|b|ldIsin(a — B)(k) = sin(a — B)(k) — — === (1)

i ik
cosfp sinf8 0
cosa sina 0

bxa = (sinacosp — cosasinB)(k) ————- (2)

From (1) & (2)
4. By vector method, prove that sin(a + ) = sinacosf + cosasinf
Solution:
Let @ and b are two unit vectors

a = cosai + sinaj

b = cospi — sinBj

b x @ = |b|ldlsin(a + Bk = sin(a + Bk ————— (1)

el

v

s
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T j k
cosff —sinf O
cosa sina 0

= (sinacosp + cosasin)k — — ——— @)

From (1)&(2) sin(a + B) = sinacosf + cosasinf

5. Prove by vector method that the perpendiculars (attitudes) from the vertices to the opposite sides of a

triangle are concurrent.
Solution:

—

0A=d ,0B=b, OC=2¢

AD1BC ; BE LCA Toprove CFLBA

Case:1 AD1BC Case:2 BE L CA
AD-BC =0 BE-CA=0
0A-BC=0 OB-CA=0

04 - (0C—-0B) =0 0B -(0A-0C) =0

- (é-b)=0 b-(@-3)=0

(0A—0B)-0C =0
BA-0C=0= BA-CF = 0= CFLBA

Hence, the perpendiculars (attitudes) from the vertices to the opposite sides of a triangle are concurrent.

6.1fd=i—j b=1i—j—4k ¢=3j—kandd = 2i + 5j + k verify that
(@xb) x (¢ xd) = [ b,d|¢ - [ab,c]d

Solution:
I A A " R
axb=1|1 =1 0|=14-0)—j(-4—-0)+k(-1+1)=4i+4
1 -1 —4
IO R - -
éxd=lo 3 —-1/=1B+5)-j(0+2)+k(0—-6)=81—2j—6k
2 5 1
R P 7k )
(@xb)x(¢xd)=|4 4 o =i(-24-0)—j(—24-0)+k(-8-32)
8 -2 —6
= —241 + 24 — 40k
. 1 -1 0
[ bdl=|1 -1 —4/=1(-1+20)+1(1+8)+0(5+2) =28
2 5 1
. 1 -1 0
[@b,c]=]1 -1 —-4/=11+12)+1(-1+0)+03+0) =12
0 3 -1

[d,b,d]¢ — [d,b,¢]d = 28(3f — k) — 12(20 + 5] + k)
= —241 + 24] — 40k
Hence (d x 5) x (¢ x d’) =4, b, j]g_ [a,g,g]g
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7.1fd=2i+3j—k b =3i+5j+2kand¢=—i—2j + 3k verify that @x (bx¢) = (d-é)b— (a-b)¢
Solution:

~

. i ;] k A X
bxé=|3 5 2|=i15+4)—j(9+2)+k(-6+5)=191—11j—k
-1 -2 3
. i j  k A )
ax(bxc)=[2 3 —1|=0(-3-11)—=j(=2+19) +k(-22-57) =—141—17j— 7%
19 -11 -1

d-é=(21+3]—k) (-1—-2/+3k) =2(-1) +3(-2) - 1(3) = -11

Qu

b= (20+3]—k)- (30 +5)+2k) =2(3) +3(5) - 1(2) = 19
(@-&)b—(d-b)é =—11(31+ 5] + 2k) — 19(~1 — 2j + 3k) = —14i — 17] — 79k

Hence @ x (bx &)= (d-&)b—(d-b)é

8. 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 = (i + 2j — 4k) + s(2i + 3j + 6k) and
¥=(i-3j+5k)+t(i+j—k).

Solution:

X—=X1 Y—=V1 Z— 24
CE:| b1 b, bs |=0
G C2 C3
x—0 y—1 z+5
= 2 3 6 |[=0
1 1 -1

x=0(=3-6)—-@-1D(=2-6)+(z+5)(2-3)=0
—-9x+8y—2z—-13=0

NPV.E: (7F—d) (bx&)=0

9. Find the non-parametric form of vector equation, and Cartesian equation of the plane passing through the

point (2,3,6) and parallel to the straight lines =% =231 =23 gpq 23 _y3 _z*1

2 3 1 @ 2 5~ 3
Solution:
Gd=20+3j+6k b=20+3j+k ¢&=20—-5/-3k
VE: #=d+sb+t¢

7= (2i+3]+6k)+sQi+3j+k)+t(2i—5]—3k)

X—X1 Y—=V1 Z2— 21
C.E: b1 bz b3 =0

22 0f 123
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x—2 y—3 z—6
=] 2 3 1 (=0
2 -5 -3

(x—2)(-9+5) - (y—-3)(-6—-2)+(z—6)(-10—6) =0
—4x+8y—16z2+80=0 (or) x—2y+4z—-20=0
NPV.E: (7F—d) (bx&)=0
= 7-(1-2/+4k)—20=0

10. Find the non-parametric form of vector equation and Cartesian 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 — Ty

-1 1"
Solution:
aijkl?:AZj—sfca 3i—j+k
VE: #=ad+sb+té
P=@{—-2]+4k)+s(@+2j—3k)+tBi—j+k)
X—=X1 Y=V Z— 73
CE:| b1 b, b; |=0
1 (%] C3
x—1 y+2 z—-4
= 1 2 -3 (=0
3 -1 1

(x—1DQ2-3)-@+2)1+9D+(Z—-4)(-1-6)=0
—-x—10y—=7z4+9=0 (or) x+10y+7z—-9=0
NPV.E: (7F—d)-(bx&)=0
= 7-(1+10j+7k)—9=0

11. Find the parametric form of vector equation, & Cartesian equations of the plane containing the line
7 = (i —j+ 3k) + t(2i — j + 4k)and perpendicular to plane 7. (i + 2j + k) = 8.

Solution'
d=i—j+3k b=201—j+4k C=1+2j+k
VE: #=ad+sb+té

P=@0—74+3k)+sQi—j+3k)+t@+2j+k)

X—=X1 Y—=V1 Z2— 7
C.E: b1 bz b3 =0
Cq cy C3
x—1 y+1 z-3
= 2 -1 4 |=0
1 2 1

x-DE1-8)-@+D2-49H+=-3)¢+1) =0
—-9x+2y+5z2—4=0 (or) 9x—2y—5z+4=0
NPV.E: (7F—d) (bx&)=0
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12. Find the non-parametric form of vector egn, and Cartesian eqns of the
plane 7 = (61 —j + k) + s(—i + 2j + k) + t(—5i — 4j — 5k).

Solution:
d=6i—j+k b=—-1+2j+k ¢&=-51—4j—5k
VE: #=d+sb+té
7= (6i—j+k)+s(—i+2j+k)+t(—5i—4f — 5k)
X—X1 Y—=Y1 Z2— 21
CE:| b b, bs |=0
c1 Cy C3
x—6 y+1 z—1
= | -1 2 1 |=0
-5 —4 -5

(x—6)(-10+4)—(y+1DG+5 +(Z—-1A+10)=0
—6x — 10y +14z+12=0 (or) 3x+5y—-7z—-6=0
NPV.E: (F—d) (bx&)=0

13. Find the non-parametric and Cartesian form of the egn of the plane passing through the points
(-1,2,0), (2,2,-1) and parallel to the straight line %1 = % = %

Solution:d = —i+2j+0k b=2i+2j—k ¢c=i+j—k

V.E:#=(1-s)d+sbh+td

PF==s)(—i+2)+s@i+2j-k)+t@+]-k)
X—X1 Y—YV1 Z—271

Xo—=X1 Y2—Y1 Z2— 21
1 C2 C3

C.E: =0

x+1 y—2 z-0

=|2+1 2-2 -1-0[=0
1 1 -1
x+1 y—2 z—0
3 0 -1]=0
1 1 -1

x+DO+1)—(y—2)(-3+1)+(z—-0)(3-0)=0
x+2y+3z—-3=0
NPV.E: (F—ad)-[(b—ad)xé]=0

14.Find the non-parametric form of vector eqn, Cartesian eqns of the plane passing through the points (2,2,1),
(9,3,6) and perpendicular to the plane 2x + 6y + 6z = 9.

Solution:d =2 +2j+k b=91+3j+6k ¢&=20+6j+6k
VE:#=(1—s)d+sb+té
7= (1-5)2i+2]+k)+s(9i+ 3] + 6k) + t(2i + 6] + 6k)
X—=X1 Y=V Z—Z

CE:|X2—=X1 Y2—=Y1 Z—Z1{=0
1 (&) C3
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x—2 y—2 z—-1
=19-2 3-2 6—-1|=0
2 6 6
x—2 y—2 z-1
7 1 5 =0

2 6 6

(x—2)(6-30)—(y—2)(42—-10)+ (z—1)(42-2) =0
—24x—32y+40z+72=0 (or) 3x+4y—5z—9=0

NPV.E: (F—d):[(b—d)x¢]=0

15. 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).

Solution:

d=20+2j+k b=1-2j+3k ¢=-31+4j—5k

V.E:#=(1-s)d+sb+t¢
7= (1-5)(Q2i+2]+k)+s(@— 2]+ 3k) + t(=3i + 4] — 5k)
X=X Y=V1 Z—12,

Xo—=X1 Y2—=Y1 22— 21
C1 cy C3

C.E: =0

x—2 y—-2 z-1
1-2 —-2-2 3-1
-3 4 -5
x—2 y—-2 z-1
-1 -4 2

-3 4 -5

= =0

=0

(x—=2)20-8) -y —-2)5+6)+(=z—-1)(—-4—-12)=0
12x — 11y —16z+14 =0

NPV.E: (F—d):[(b—d)x¢]=0

= 7- (120 - 11j — 16k) + 14 =0
16. Find the parametric vector, non-parametric vector and Cartesian form of
the equations of the plane passing through the three non-Collinear points
3,6, -2), (-1, -2,6) , and (6, 4, -2).
Solution: @ =3+ 6] —2k b=—-i—2j+6k ¢&=60+4—2k

VE #=(1—s—1t)d+sb+té

7 =(1-s—t)(3i+ 6] —2k) + s(—i — 2] + 6k) + t(6i — 4] — 2k)

X—X1 Y=Y Z—Z2Z3
CE:|X2—=X1 Y2a—=Y1 Z— 21 =0
X3 —X1 Y3—DY1 Z3— 21

x—3 y—=6 z+2
=|-1-3 -2—-6 6+2|=0
6—3 4—-6 =242
x—3 y—6 z+2
—4 -8 8 |=0
3 -2 0
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(x=3)(0+16)— (y—6)(0—24) + (z+2)(8+24) =0
16x —48 + 24y — 144+ 322+ 64 =0 (or) 16x+24y+32z+128=0
2x+3y+4z—-16=0
NPV.E: (F—d) [(b—d)x (E-ad)]=0
=7-(20+3/+8k)-16=0

DISCRETE MATHEMATICS

Important Points:

Let * be a binary operation on S

i) Closure property : Va,b €S = a*b €S

ii) Commutative property : Va,b € S[a* b =b * a]

iii) Associative property : a x (b xc) = (a*b) *cVa,b,c €S

iv) Existence of identity : a x e = e * a = q, e is the identity element

1 1

v) Existence of inverse : a™!istheinverseofaa*xa ' =al*xa=e

1.Verify closure, commutative, associative, existence of identity, and existence of inverse formsn =m+n —
mn, m,neZ

Soln:
Closure property: m,neZ, clearly m +n—mneZ
-~ closure property true
Associative property: (I *m) *x n=l* (m *n)
xm)sn=_(+m—-Im)ysn=_IL+m—-Im)+n—((+m—Ilm)n
=l+m+n—Im—mn—nl+Imn
Similarly, l*(m*n) =l+m+n—Im—mn—nl+Imn
-~ associative property true
Identity property: m*e =exm =m
m*e=m >m+e—me=m = e—me=0
2e(l-m)=0=2e=0
= identity property true
Inverse property: m+sm ™l =m lxm=e =0
msm =02 m+mI-mm?!1=0
s>ml-mml=-m
> m1l1l-m)=-m
m1l="1" €z
. 1-m
~ Inverse property not true
Commutative property: m*n=m+n—mn=n+m-—-nm=nxm
-~ commutative property true

2.Verify closure, commutative, associative, existence of identity, and existence of inversefor x x y =x+y —
xy, V x,yeQ \ {1}.
Soln:
Closure property: x,yeQ\ {1}, x#1, y#1 =x—-1#0, y—1+%0
s>x-1Dy-1)+0
Sxy—x—y+1+0

> xy—x—y+-1

> x+y—xy+1

x*y # 1 ~ closure property true
Associative property: (x *y) * z=x * (y * z)
Sk*xy)rz=x+y—xy*z=x+y—xy)+z—(x+y—xy)z
=X+y+z—xy—yz—2zx+Xxyz 26 of 123
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sxx(y*xz)=xxY+z—yz2)=x+WY+z—yz)—x(y+z—-yz)
=X+y+z—xy—yz—zx+Xxyz
- associative property true
Identity property: x xe = e*xx = x

= xX*e=x
>x+e—xe=x > e—xe=0
2e(l—-x)=0 = e=0
-~ identity property true
Inverse property: x *x 1 =x"lxx=e =0
= x*x1=0
= x4+xl-xx1=0 = x t—xxt=—x
= x11-x)=—x = x 1= %EQ \ {1}

=~ inverse property true
Commutative property: m*n =m +n—mn
=n+m-—-nmm=n*m
-~ commutative property true

. . .. . . . . X X
3. Verify closure, commutative , associative, existence of identity, and inverse for M = {(x x) €R
Let «be the matrix multiplication.

Soln:

Closure property: Let, A = (i i) B = (5 i) v xy#+0=2xy+0
_(x XY Y\ _ (2xy 2xy

AB = (x x) (y y) - (ny ny)

= closure property true

. . _xxyy_nyny)u_

Commutative property : /;B = (Zx x) (y y) = (ny 2xy) Xy = yx
_ (Y I\(x x\_ (2yx Z2yx

BA = (y y) (x x) - (Zyx 2yx>

-~ commutative property true

Associative property:

Matrix multiplication always satisfies associative property
Existence of identity property: A*E=E*A=A

G )E =G %)

Gzex 2= G %)

2ex =x
1 1
1 1 2 2
2e=1=e=- 2e=1=e=-~E=|] 1
2 2 11
2 2
-~ identity property true
11
; ; . -1 _ g-1 _ro_|2 2
Existence of inverse property: A*xA™" =A""*A=F = i1
2 2
1 1
(x x)(a a)_ 2 2
x x/\a a/ |1 1
2 2
11
(Zax Zax)_ 2 2
2ax 2ax 11
2 2
1 1 1 1
2ax == —Sa=— ax =- = a=—
2 4x 2 4x
i 1
. -1 _ | 4x 4x
AT = 11
4x  4x

= inverse property true

- (03}
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4. Verify closure property, commutative property, associative property ,existence of identity, and existence of
inverse for the operation x4 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}.

Soln:

Closure property:

All elements in the table are in set A

-~ closure property true

Commutative property:

Symmetry about diagonal

-~ commutative property true
Associative property:

X, always associative property true

Identity property:

Identity element 1eA

-~ identity property true

Inverse property:

Each row and column contain 1

-~ inverse property true.

Inverse element of 1,3,4,5 and 9 are 1,4,3,9 and 5 respectively.

h

e
h

g |t = =

A e | D [ R | L

e | = | [ [ |

WL | [
L]

Lt | W
= | NS |

5. Verify closure property, commutative property, associative property,existence of identity, and existence of
inverse for the operation +5 on Z5 using table corresponding to addition modulo 5.
Soln:Zs = {0,1,2,3,4}

Closure : All elements in the table are in set Z5
= closure property true

. + (0|1 2|3 4
Commutative property: 0 ol1l213 |4
Symmetry about diagonal 1 1127314 0
-~ commutative property true 7 213140 1
Associative property: 3 3401 2
+ 5 always associative property true 4 4lol1l2 |3
Identity property:
identity element OeZ5
-~ identity property true.

Inverse property:
Each row and column contain 0
inverse property true
Inverse element of 0,1,2,3 and 4 are 0,4,3,2 and 1 respectively.

6. Verify closure, commutative, associative, identity, and inverse property
foraxb =aT+bv a,beQ

Soln:
Closure property:

Clearlya,beQ = aT”’ eqQ
-~ closure property true
Associative property:
atbic
(a*b)*c=(a—+b)*c= 2 =a+b+2¢:
2 2 4

2
(axb)*c#ax*(bxc)
-~ Associative property is not true
Identity property:axe=exa=a
axe=a

ate

2
Sat+e=2a >e=a
Uniqueness of identity is not preserved
Because we substitute ‘b’ instead of ‘a’ we get identity is ‘b’.

b+c
b+c) a+t——  2a+b+c

a*(b*c)=a*(— > 2
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-~ identity property is not true
Inverse property: x xx ™1 =x"1xx =e
identity property is not true

-~ inverse property is not true

Commutative property: a * b = aTJ’b — bta _ bx*a

2
.. commutative property true

COMPLEX NUMBERS

Important Hints:

Rectangular form of a complex number is x + iy real part is x, Imaginary part isy.
The conjugate of the complex number z = x + iy is x —iy and is denoted by Zz

If z = x + iy then modulus of z is |z| = \/xZ + y2

Triangle inequality:

For any two complex number z; and z,, |z; + z,| < |z;| + ||

i |z| +a ib [|z]—a
ik — -
a+ib \/ 2 |b| 2

Additive inverse of z is —z multiplicative inverse of zis 1/z
zisreal ifany only if z = Z and z is purely imaginary ifand only if z = —Z
Distance between two complex numbers, z; and z, is |z; — z,|

|z — zy| = r is the complex form of the equation of a circle. Centre is z, and radius is r.

5 Marks

1. If z = x + iy is a complex number such that Im (

2x2+2y* +x—2y=0.
Soln: Given Im (2,Z+1) =0

iz+1

2z+1
iz+1

) = 0, show that the locus of z is

putz = x + iy
Im (2(x+1y)+1)

i(x+iy)+1

0

Im (2x+i2y+1) 0

ix+i2y+1

x+1)+i2y
Im( (1-y)+ix )

0 2x+1 2y
1-y (1) @«

2y(1-y)-x(2x+1)\ _
( (1-y)2+x2 ) =0

2y —2x2=2y?—x=0 (or) 2x2+2y* +x—-2y=0
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2. If z = x + iy is a complex number such that Re( 1) = 0, show that the locus of z is x* + y* = 1.
Soln: Given Re( +1) =0

putz =x+ iy
x+iy—-1\ _
Re (x+iy+1) -
(x—1)+iy\ _ _
Re ((x+1)+iy) =0 l x—1 l y
x+1 y
(x—D)(x+1)+y?%\ _
( (x+1)24y2 ) =0

3.If z = x + iy is a complex number such that arg (g) = % show that the locus of z is x* + y? = 1.
Soln: Given arg (Z 1) =z

putz =x + iy ’
arg (i) =3
o (28) =3

tan~ (y(x+1) y(x- 1)
)

3 x—1 1)y (4)
ixﬂ @)y l

(x—-1)(x+1)+y?2

(y(x+1) y(x—-1
(x—1)(x+1)+y?

((x 1) (x+1)+y?
y(x+1)-y(x—1)

x2—1+y2=0 = x?+y?=1
4.1f z = x + iy is a complex number such that arg (;;’)

x> +y*+3x—3y+2=0.
Soln: Given arg (;;;) =z

4

= %, show that the locus of z is

putz =x + iy
x+iy—i\ _ L
arg (x+iy+2) T
x+i(y-1)\ _ T
arg ((x+2)+iy) T4 (3) X

v>((1) y—1(4)
lx +2 2 vy l
-1 (GHD-D-xy\ _ 7
tan (x(x+2)+y(y—1)) T4
(x+2)(y-1D)-xy\ _ T _
(x(x+2)+y(y—1)) - tan4 =1
x+2)(-D-xy=x(x+2)+y(y—-1)
xy+2y—x—2—xy=x*+2x+y*—y
2y—x—-2=x*+2x+y*—y
x24+y*+3x—-3y+2=0

Try yourself

If z = x + iy is a complex number such that arg (%)

= g show that the locus of z is
V3x2 +3y%2 -2y -3 =0.

30 0f 123

Kindly send me your questions and answerkeys to us : Padasalai.Net@gmail.com



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net - No.1 Educational Website in Tamilnadu

5.1f z = 3 + 2i, represent the complex numbers z,iz, and z + iz in one Argand plane. S.t. these complex
numbers form the vertices of an isosceles right triangle.

Soln: Given, z = 3 + 2i
Then iz=i(3+2i)=3i—2=-2+3i;
z+iz=1+5i
Let zy=2z2=3+2i 2z,=iz=-2+3i z3=z+iz=1+5i

AB = |z, — 2, =|(3+20) — (=2+3D)|=|5—i| =/(5)2+ (-1)2 =26 3 2 9ol 1 2 3 aRe

BC = |z, — z3] = |(=2 4+ 3i) — (1 + 50)| =|-3 — 2i| = /(-3)2 + (-2)2 =
V13

CA = |z3 -2z =|(1 +50) — (3 +20)|=|-2+3i| =/(-2)2 + (3)2 =13
BC? + CA? = AB? = (V13)? + (V13)2 = (W/26)? = 26 =26

-~ Given complex numbers form the vertices of an isosceles right triangle.

6. Show that the points 1, _71 + i? and % — i?are the vertices of an equilateral triangle.
. _ -1, V3 1 .3 Im
Soln: Let zZ1 = 1 Zy = 7+ 17 Z3 = 5—17 __1+i£
22
-1, .3 3, .V3 9 3 12 \
4B =z -zl = 1= (F+iY)|= [+ig]= f+3=5="3 \
-1, .3 -1 .3 , -
BC=lz;— 75l = |(F+15) - (F-i%)| =lo +iv3| = V3 O/ Re
SN
-1 .3 -3 .43 9 3 12 o i
CA=lz-ml=|G-iy)-1]=F-iF]= f+1=[T="3 2 2

AB=BC=CA .. Given points are the vertices of an equilateral triangle.

7. 1f z4, 2z, and z3 are three complex numbers S.T |z4| =1,| z| = 2, |z3| = 3 and |z{ + z, + z3| = 1, show that]
|92122 +4z,23 + zyz3| = 6.

Soln:

Given |z4| =1,|z3| =2, |zz| =3 and |z; + 2z, + 23| =1 v |z|? = zZ
le_1= 1,2272=4 ,ZgZ_3=9

192125 + 42123 + 2223| = | 237232123 + 23 222123 + 21212, 23|

= |212,23(Z35 + 73 + Z;)|
= |2z12223(2z1 + 2, + z3)|
= |z4l| z2|| z3| | 21 + 25 + 23|

=1x2x3x%x1

8. If z4, 2z, and z3 are three complex number S.T. |z4| = | z,| = | z3| =r > 0and z; + z, + z3 # 0. Prove that

Z123+2923+232Z¢ =7
Z1+2y+23 '

Soln: Given |zq4| = | z;| =|z3| =7 v |z|? = zZ
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Z123+22723+212Z3

21231273
2 12122+2223+21 23|
[ 1| z2|| 23|
_ .2 12122+2323+21 23|
|z1 + 2 + 23| =" ——5——
_ |z1z2+2223+2,4 23|
r
Z12Zp+2223+232¢
zZ1+22+23

9. Suppose z4, z, and z3 are the vertices of an equilateral triangle inscribed in the circle |z| = 2. 1f z; =1 +
iv3, then find z, and z;.

Soln: Given, |z| =r =2and z; = 1+ iV/3;

0=0t=tan‘1(?)=E

3
. Euler’s form of z,; = re'® = Zeig <
1

Clearly, z, is rotation of z;anti-clockwise by 2?"

2T T 2T

Z, = z,e'3 = 2e'3e's = 2" = -2

Clearly, z5 is rotation of z; clockwise by 2?"

&= & = —i 1 .V3 o
Z3 = z.e '3 =2e3e '3 =2e 3:2(5—17):1—1\/5

10. Triangle inequality.
Statement:
For any two complex numbers z4, z,, we have |z, + z,| < |z4| + |z,]

Proof:
|21 + 221? = (21 + 22) (21 + 22)
= (21 + 23)(z1 + Z2)

=21Zy + 2123 + 221 + 237

= |z1* + |22/ + 2173 + 212,

= |z11® + |22|* + 2Re(z173)
|21 + 22|% < |211? + |221* + 2]|21Z3] = |24]* + |22]* + 2]24]122] = (|24] + |22])?
Taking square root on both sides, we get |z; + z5| < |z4]| + |2,]

11.Find the fourth roots of unity.

L
Soln: Given z* =1 / \
z = (]i)zz — (e10)4 f \
i n [ )
zZ = (§;(0+2k1r))4 k=0,123 3 '.“\\ 0 “,“‘IJJFI—RC
Fork =0, z=e"=1 ~~.::-.L;'_';/
L L ]
Fork =1, z=e+=ez2=1

Fourth roots of unity
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12. Find the cube roots of unity.

1
Soln: Given z3 =1 =z = (1)3

1
z = (&)

7= (ei(0+2k1t))% k=0,12

2km

z=e"3 k=0,1,2

— — pi0 — -
Fork =0, z=e"=1 Cube roots of unity
2T ;
= -1 . V3 -1+iv3
Fork =1, z=e3 ==+ =28
2 2 2
4
i— -1 .V3 -1-iv3
= = 3 = ]— =
For k =2, z=e >~ i >

13. Find all the cube roots of V3 + i

1
Soln: Let z3 =re'® = z = (re'?)3

1
We have to find  z = (V3 +1i)?

r= /(\/§)Z+(1)2 =2, 0=a=tan‘1(%)=§

1
l.(1+12k)1r 3
z=|e ¢ ) k=0,12
l.(1+12k)7t
Zz=e 18 k=0,1,2

i
For k =0, Z=e18
PLEi
Fork =1, Z=e 18
25
For k = 2, Z=e 18

14. Solve the equation z3 + 8i = 0, where z € C.
Soln:
Given z3 +8i=0

23 = —8i
z3 = 8i® = (2i)?
1 1
z=[2)}F =z =2i1]s
anL
z = 2i(e'0)3
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1
z = 2i(e!0*2km)3 ; | =0,1,2

2k
z=2ie'3s ; k=012
Fork = 0, z =2ie'" =2i
2m _

Fork =1, z=2ie‘?=2i(71+i§)=—i—\/§
Am _

Fork =2, z=2ie‘?=2i(71—i“7§)=—i+\/§

TWO DIMENSIONAL ANALYTICAL GEOMETRY

Important Points:
Circle:
e Equation of circle having centre (0,0) & radius r
x2+yt=r
e Equation of circle having centre (h, k)& radius r
(x —h)?+ (y—k)? =12
e Equation of circle having (x;,y;) and (x,,y-) as end points of diameter
(x—x)x—x)+ -y —y2) =0
e Equation of circle in general form
x2+vy2+29x+2fy+c=0

Centre (—g,—f) radius =+/g?+ f?—c

2

5 Marks

1. Find the equation of the circle passing through the points (1,1), (2,—1), and (3, 2)

A(1,1),B(2,-1),C(3,2)

M; =Sl fAB = = =-2
! opeo Xy — X1 2-1

End points of diameter B, C

(x=—x)x—x)+ -y —y2) =0
x=2)x=3)+@+DHHr-2)=0
x?+y2—5x—y+4=0

2.Find the equation of the circle through the points (1, 0), (—1,0), and (0, 1).
(0,1

End point of diameter of (1,0), (—1,0)

Centre(0,0), radius=1 (—1,3}7 —(1,0)
Equation of circle x? + y%2 =1
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3.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. )

Solution: x-y =4 =10 x?+3y? =12
_ LA A
y=x+4 12+4—1
y = mx + 4
m=1 c=+4 a? = 12 b = 4

Condition: ¢? = a?m?+ b?
a’m?+ b= 12 x 1+4=16=¢*
X-y+4=0 isatangentto x>+ 3y’ =12

: —_ 2 bZ
Point of contact: ( acm ,—) = (

c

-12x1 4)
4 a4

= (3.1

4.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.

Soln: Equation of downward open parabola x? = —4ay — ——— (1)
At (15,-10)
(1) = (15)% = —4a(-10) = a === ?

W=22=-4(Z)y-——— @

At (6, _yl)

(2) = (6)2 = =4 x 22 (=)

36X40 (54 B
= = =1.6
axz2s 1 Y1

Required height is 10—y; = 10 — 1.6 = 8.4 m

5. A tunnel through a mountain for a four lane highway is to have a elliptical opening. The total width of th¢
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?

2 2
Soln: Equation of ellipse = + 7> = 1 — ——— (1)
Givenb=5(1)=>Z—z+?5’_j=1____>(2)
At (8,4)
2:>82+42_1=>82_1 16_25—16_9_(3)2 R
@=zt5s= a2 25 25 25 \5 ~
82_(3)2:8_3: 40
@2~ \5) T4 5 %73

6. At a water fountain, water attains a maximum height of 4m at horizontal
distance of 0.5 m from its origin. If the path of water is a parabola, find the y
height of water at a horizontal distance of 0.75 m from the point of origin.

-~

Soln: Equation of downward open parabola x? = —4ay — ——— (1)
At (—0.5,—4)

0(0,0 05 4
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_Ne - _aq(— _1
(1) = (=3)* = —4a(-4) =a=
B
¥ =m"ea)” T " \16)”
At (0.25,—y;)
1\2 1 64
@=() =—4x 50w = Zp=n=>n=1
Required distanceis 4 —y; =4—1=3m

7. An engineer designs a satellite dish with a parabolic cross section. The dish is 5m wide at the opening, and th¢

focus is placed 1.2 m from the vertex

() Position a coordinate system with the origin at the vertex and the x -axis r y
on the parabola’s axis of symmetry and find an equation of the parabola. (x,2.5)
(b) Find the depth of the satellite dish at the vertex. G s
2. .
Soln: Equation of rightward open parabola y? = 4ax — ——— (1) “5’ *
Givena = 1.2 b 4

(i)equation of parabola y? = 4 x 1.2 X x = 4.8x

y? =48x — ——— (2)
(iAt (xq,2.5)
(2)= (2.5)?=48x; = —o=x ~x=13m

8. 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.

Soln: Equation of upward open parabola x? = 4ay — ——— (1)
At (30,13) =30 = 4a(13) = a="2>

Equation of parabola x? = 4 x %y = x? = %y -——(2)
(DAt (6, 1)

) =62=y = 2=y =y =052

Height of the first cable is 3 +y; =3+ 0.52 = 3.52

(DAL (12,52) 900 144x13
2 _ 200 X
(2)=12° = 13 2 900

Height of the second cableis 3+ y, =3 +42.08 =5.08 m

2 2
9. Cross section of a Nuclear cooling tower is in the shape of a hyperbola with equation % — & = 1 The tower
is 150m 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.

2 2
Soln: Given Equation % - & =1-——>(1)
At (x4,50)
(x1)? _ (50)% _ (x1)?* _ (50)?
M=%~ =125 =14 442
2 on2 [442450
x,% =30 [—442 ]

x; = 2447 + 502 = 45.41
= the diameter of the top is 2x; = 2(45.41) = 90.82

At (x,,100)
(x2)? _ (100)? _ (x2)* _ (100)?
D= 302 442 1= 302 1 442
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44241002
xzz =30% |———
442

X, = 2 V447 + 1007 = 74.49

-~ the diameter of the top is 2x, = 2(74.49) = 148.98 m

10.A rod of length 1.2 m moves with its ends always touching the coordinate axes. The locus of the point P on
the rod 0.3 m from the end in contact with x-axis is an ellipse. Find the eccentricity.

Soln: From the triangle ACP 8

2 09
sinf =22 = sin20 =2 — ——— (1) \
0.3 0.09 DI\ P(x.5)

From triangle BPD 1 0.3
O\ A

y

2
X X

cosf = — = c0s%0 =1 — ——— (2) 0 N
0.9 0.81

ot ont
0.81 0.09

. 2-p2 0.81-0.09 0.72 8 242
Eccentricity e = /a b= | = /_:\F:_fm
a 0.81 0.81 9 3

11. Assume that water issuing from the end of a horizontal pipe, 7.5 m above the ground, describes a parabolic
path. The vertex of the parabolic path is at the end of the pipe. At a position 2.5 m below 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?

M2+ ()?% > = c0s*0+sin?f = 1

Soln: Equation of downward open parabola x? = —4ay — ——— (1) .
At (3,-2.5) V054)
(1) = (3) = —4a(-25) = a== rus.y.x
B
9 .
x2 =—-4 (1_0)y - —(2) l — ~ A,
At (x,,—7.5) i A

(2) = (x,)? = —4 x 110(—7.5)
= (x)?=9%x3=1x =3/3m

12. On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum height of 4m
when it is 6m away from the point of projection. Finally it reaches the ground 12m away from the starting
point. Find the angle of projection.

Soln: Equation of downward open parabola x? = —4ay — ——— (1)
At (6,—4)
(1) = (6)? = —4a(—4) = a=2==2
(D) =>x?=—4ay =>x>=-4(3)y=x>= -9y ———— (2)
dy I)/

(2) d.w.r.t.’x’$2x=—9a - x

LAy 2x '

Tdx T -9 4 2(=6) /4 ‘
At (=6,—4) = & = 2C9 1
dt( 6' ) T dx -9 A(-6,-4) B(6, —4)
=2 = tanf ==

dx 3 .

. _ -1(4

~ 8 =tan (3)
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13.Points A and B are 10km apart and it is determined from the sound of an explosion heard at those points at
different times that the location of the explosion is 6 km closer to A than B . Show that the location of the
explosion is restricted to a particular curve and find an equation of it.

Soln: 2ae =10 = ae=5; 2a=6 =a=3

12 3e=5 = e= g > 1, .~ The curve is an hyperbola.

2 _ 20,2 2 _of? _ 2 _ o259 2 _

b2 =a?(e?—1) = b —‘3(921)=>b2—92(9)=>b =16
i g X _Y _ Xy

Equation of hyperbola is ;—5_1:9 16—1

14.The maximum and minimum distances of the Earth from the Sun respectively are 152 x 10 km and
94.5 x 10° km. The Sun is at one focus of the elliptical orbit. Find the distance from the Sun to the other
focus.

AS =945 x 10° km,SA’ = 152 x 10® km Earth
a+c =152x10° ‘o
a—c =945x10° 5 4

Subtracting 2c¢ = 57.5 X 10® = 575 x 10° km

Distance of the Sun from the other focus is SS’ = 575 x 10> km.

15.A semielliptical archway over a one-way road has a height of 3 m and a width of 12 m. The truck has a
width of 3 m and a height of 2. 7 m. Will the truck clear the opening of the archway? (Fig.)

Soln.

From the diagrama = 6 and b = 3

Equation of ellipse asﬁ + ¥ 1
q p 62 32 - :

Substituting x = 1.5 = %and solving for y

(E)Z v
3ty =1
9
' =9(1-)
135
=T
y =Y5_590m

Thus the height of arch way 1.5 m from the centre is approximately 2.90 m. Since the truck's height is 2.7 m, the
truck will clear the archway.

8.Dif ferentials and Partial Derivatives

linear approximation : L(x) = f(xq) + f'(x¢)(x — x¢)

1. Find the linear approximation for f(x) =v1+x,x = —1,at xy, = 3.Use the linear
approximation to estimate f(3.2).

L(x) = f(x) + f' (o) (x — x0)

f(x)=v1+x, xog=3,Ax =0.2and hence f(3) =Vv1+3=2. 38 0f 123
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11
2W1+3 4

! — 1 ! —
f(x)—Z\/H—xﬁf(?’)—

L(x) = f(x0) + f'(x0)(x = xo)

Ul

— 24 (-3 =14
TeTRY Ty

f(32)=vV42=L(3.2) = % +Z = 2.050

2.Use linear approximation to find an approximate value of V9.2 without using a calculator
f(x) =vx,xy =9,Ax = 0.2

f9) =3,

1 1 1

! _L ’ - —
f(x)_Z\/J? ’ f(x)_Z\/‘;_(ZX3)_6

L(x) = f(xo) + f' (x0) (x — xo)
V9.2=f(9)+f(Dx—9)

1 0.2
=3+2(92-9) =3+-~=30333

Euler th N L
uler theorem : 9% yay—nf

du du 1
,show thatx—+ya =—tan u

+
3.If u =sin™! <&>
vx+./y ox 2

o xty
u = sin <m>
[ x+y
f—SlDU—(m)
Degree =n = N.degree — D.degree
1 1

=1——==—
n 2°2

~ u(x,y)is a homgeneous function of degree isn = >

By Euler theorem,
of of
X—+y—=

dx yay_nf

39 0f 123
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2 Q. _ 1.
xa(smu)+ya(smu) =5 sinu
u o _1g
XCOs u——+ ycos uay = sin u
Ju Ju 1 .
cosu(x—+y—) =Ssmmu
1sinu
+y ay T 2cosu
au ou 1
xa+y£ —Etanu
4-If()x2+2 tht6+6u3
Af u(x,y) = ———,provethatx—+y —u.
JX+y 0x dy 2
x% 4+ y?

u(x,y) = ity

Degree =n = N.degree — D.degree
1 3

:2——:—
n 272

3
~ u(x,y)is a homgeneous function of degree isn = 5

By Euler theorem,

af of
ax yay_nf
au ou 3
ax yay 2
24 y? v v
5.If v(x,y) = log Xty provethatxa—+yay 1
| & x% +y?
v(x,y) = log Xty
X2 4 y2
f=ev= Y
xX+y

Degree =n = N.degree — D.degree
n=2-1=1
~ v(x,y)is a homgeneous function of degreeis n =1

By Euler theorem,
of of

xa+y$=nf
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61 _ 5x3y* + 7y*xz* — 75y3z* nd 6w+ 6w+ ow
Afwx,y, z) =log 21y fin X yay Z 5

S5x3y* + 7y2xz* — 75y3z4>

w(x,y,z) = log( 21y

5%y + Ty?xz* — 75y32*
f =e% = 2 y2

Degree =n = N.degree — D.degree
n=7-2=5
~w(x,y,z)is a homgeneous function of degreeis n =5

By Euler theorem,

of  _of of _
Yax P Vay i
de% N de% w .
ax y ay - ( )e
Wav N av N av _cow
xe % ye” 3y zeW P e
ov ov ov e
Yox Yoy ez T

7.Prove that g(x,y) = xlog (%) is homogeneous, what is the degree? verify Euler's theorem for g

_ Y
g(x,y) = xlog (;)
Degree =n = N.degree — D.degree
n=2-1=1
~ v(x,y)is a homgeneous function of degreeis n =1

By Euler theorem,

af af
YtV =W
152282 ) )
« y 1 1
- x[(l)log ;+x (y/x) x? ] y[ (y/x) x]

y x =y x 1]
= xllog = . R
x[ogx+x y x2]+y[x 7 %
- Y X
—x(log;—1)+y(;)
Yy
= xlog = —
xogx x+x
=xlo Y
gx 9
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DIFFERENTIAL EQUATIONS

1. The rate 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?
Soln: Let A be the no.of bacteria at present

dA

) t [ A
dA 0 | A4,

= = kA 5 34,

= A=Ceft——— (1) 10 | ?

Let A, be the initial no. of bacteria

ie, t=0,A4=4,

() =>4,=Ce® = A, =C

v A= Agert — ——— (2)

Put A=34, att=>5

(2) = 34, =Age’* = 3=e5

A=?att =10 A=Ay’ = A=4,(%%)? = A=A4,(3)% =94,

2. 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.
Soln: Let A be the population of a city at present

dA

ar 4 t [A

dA
T 0 | 300000
= A=Ceft———— (1) 40 | 400000
Let 3,00,000 be the initial population of a city t ?

i.e, t=0,4=30000

(1) = 3,00,000 = Ce® = 3,00,000 = C
.~ A =3,00,000e* — ——— (2)

Put A = 4,00,000 at t = 40

(2) = 4,00,000 = 3,00,000e*%%

N §=e4°k =>log(§)=40k = k=%lo-9(§)

ilog(i)t 4L
A = 3,00,000e40 3 = A= 3,00,000(5)40

3.The engine of a motor boat moving at 10 m/ s is shut off. Given that the retardation at any subsequent time
(after shutting off the engine) equal to the velocity at that time. Find the velocity after 2 seconds of switching off
the engine.

Soln: Let A be the no.of bacteria at present

%«A t A
a=A g 1?0
= A=Cet————> (1)
Let 10 be the initial velocity
ie, t=0A4=10
(H)=>10=Ce® =>10=C 42 of 123
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W A=10e"t — ——- (2)
A=?att =2
2= A4=10e72(or) =4=10/,

4.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?
Soln: Let A be the no.of bacteria at present

Z—‘: < A
= ¥ - 0.054 K005

dt t X
= A=Ce"% - —— (1) 0 |10,000
Let A=10,000 be the initial deposit 15 ?

i.e, t=0,4=10000

(1) = 10,000 = Ce® = 10,000 =C
% A =10,000e%05 — ——— (2)
putt = % =1.5 then A=?

3
(2) = A =10,000e"°% = 4 =10,000¢°°75

5.Assume that the rate at which radioactive nuclei decay is proportional to the number of such nuclei that are present
in 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?

Soln: Let A be the no.of bacteria at present
dA

< A
dt
&= —ka t A
0 100
= A=Ce ™ -——— (1) 100 90
Let A, be the initial no. of bacteria 1000 ?

ie, t=0A4=4,
(1)$A0=Ceo = A0=C
v A= Age ™ — ——— (2)
Put A=A, at t =100

(2) = —Ag = Age 0%
9 _ _-100k _ -1 2
= 0" ¢ =>k—10()log(10)

t = 1000, then A=?
@) = A = Age —19%= 4 = A4ge~ L9 ()]

9 10
= i = 31010‘9(1_0) = (i)
Ao 10

Percentage of radioactive nuclei ix1oo—(i)10><1oo iy
ercentage of radioactive nucle ™ =3 (or) 05

6.Water at temperature 100°C cools in 10 minutes to 80°C in a room temperature of 25°C .Find(i) The temperature of
water after 20 minutes (ii) The time when the temperature is 40°C. [log% = —0.3101; log5 = 1.6094].
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daT
= S = k(T - Ty)

=T —T, = Cekt

T S
=T -25=Celt ———— (1) 0 | 100
Put T=100 at t=0 10 | 80 | %
1)=C =75, 20 °?
? | 40
(1) = T —25=75e* — ——— (2)

Put T=80 at t=10,

(2) = 80-25 =75e10k — 55 = 7510k
55 _ 10k 10k _ 11 _1 11
75 € = e _15:>k_1olo‘g( )
Put t=20, T=?

2
(2) > T — 25 = 75e2%% =T=25+75(e'%)? =T=25+75 (ﬁ) = T = 65.33

Put T=40, t=?
_ kt 15 _ kt 15 _ 15
(2) > 40-25 =75k =2 =¢ :log(ﬁ)—kt:ﬂog(g)
_ 1 ] (11>t
~10°%9\15
10l0g(L8
= Ogl(zs) — ¢ = 53.46 min
log(33)

7. At 10.00 A.M. a woman took a cup of hot instant coffee from her microwave oven and placed it on a nearby
Kitchen counter to cool. At this instant the temperature of the coffee was 180°F, and 10 minutes later it was 160°F .
Assume that constant temperature of the kitchen was 70°F . (i) What was the temperature of the coffee at 10.15A.M.?
(i1) The woman likes to drink coffee when its temperature is between 130°F and 140°F.between what times should she
have drunk the coffee?

Soln: t T | S

dar 0 | 180

E«T—Tm————> (1) 10 | 160

ar _ _ 15 | ?
= i k(T —T,) 20

? 1130
=T-T, =Cekt

? 1140

=T—-70=Cel ———— (2)

At T=180 at t=0

(2)=C =110

(2) = T —-70 =110k — ——— (3)
At T=1600 at t=10

(3) = 160 — 70 = 1101

Att=15, T=?
— k
(3) = T — 70 = 110kt 44 0f 123
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=T=70+110e15%
15

—=T=70+110 (%)E

= T =151.33
At T=130, t=?
(3) = 130 — 70 = 110e*¢
60 _ Kkt
110
=1 ( 6 ) =kt
°9\11) =
6) = Liog (2
= log (H) - 10log (11) t
10log(<
= "gﬁn) — ¢ = 30.20 min
tog(3;)
At T=140, t=?
140 — 70 = 110eX* = 2= = ekt = log (%) = kt = log (1_71) = Llog (%) A
10log(Z
= Ogg“) — t = 22.52 min
tog(53)

She drunk coffee between 10.22 min to 10.30 min

8.A pot of boiling water at 100°C is removed from a stove at time t = 0 and left to cool in the kitchen. After 5 minutes,
the water temperature has decreased to 80°C , and another 5 minutes later it has dropped to 65°C. Determine the
temperature of the kitchen.

Soln:

—xT-—T,
dt m

dar

=T —Ty = Cekt — ——— (1)
At T=100 at t=0 S
(1) =100—-T,, =C

()= T—T, = (100 —T,)e* — ——— (2)
At T=80 at t=5

(2) >80 —T,, = (100 — T,;))e%*

sk _ 80-Tp
100-Tp,

0 100

10 65

= e

At T=65 at, t=10

(2) = 65—T,, = (100 — T,,)e0k
10k

65— T,
=ellk=— "
100 — Ty,

65-Tm (€5k)2 _ (80—Tm )2
100-Ty, 100-Tp,

(65 — T,,)( 100 — T;,,))=(80 — T, )?
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9.A tank initially contains 50 litres of pure water. Starting at time t = 0 a brine containing with 2 grams of dissolved
salt per litre flows into the tank at the rate of 3 litres per minute. The mixture is kept uniform by stirring and the well-
stirred mixture simultaneously flows out of the tank at the same rate. Find the amount of salt present in the tank at any

timet>0.

Soln: 22 = IN — OUT t A
22 = 50-0.014 0 0

22 = —0.01(4 — 50000)

= A—5000=Ce 001t — ——— (1)

Put A =100, t=0

(1)= 100-5000=C = C = —4900
~ A —5000 = —4900e 001t

10.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.

Soln: Let A be the no.of bacteria at present
dA

o & A
S =ka
= A=Ce"———— (1) t A
Let 4, be the initial no. of bacteria 0 Ap
ie, t=0,4=4, 50 | 24,
(1) =>4,=Ce® = A4,=C ? | 34,
v A=Agert — ——— (2)

Put A =24, at t =50
(2) = 24, = Ape’% = 2 = 5%k

1
=k —%logz

Put A=34, att =?

(2) = 34, = Age™t

=3 =el = log3 =kt
= log3 = (5—10 log2)t

t =50 log3

log2’

11. A radioactive isotope has an initial mass 200mg, which two years later is 50mg . Find the expression for the
amount of the isotope remaining at any time. What is its half-life? (half-life means the time taken for the radioactivity
of a specified isotope to fall to half its original value).

Soln: Let A mass at present

a4 x A
dt
4 _ kA t A
dt
= A=Ce M ——— (1) 0 200
Let 200 be the initial mass 2 150
ie, t=0,4=200 ? 100

— (p0 —
(1) =2200=Ce” = 200=C 46 of 123
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o~ A=200eF — ——— (2)
PutA =150 at t =2

(2) = 150 = 200e 2k

= %: e % = log G) = -2k

Put A=100 at ¢ =?
(2) = 100 = 200t

12. In a murder investigation, a corpse was found by a detective at exactly 8 p.m. Being alert, the detective also
measured the body temperature and found it to be 70°F. Two hours later, the detective measured the body temperature
again and found it to be 60°F. If the room temperature is 50°F, and assuming that the body temperature of the person
before death was 98.6°F, at what time did the murder occur? [log(2.43) = 0.88789;10g(0.5) = —0.69315].

Soln

dr T
—_— 0( —_
dt mn
daT
=T — Ty = Cekt tpTe
— = kt _ __ 0 70
=T -50=Ce — (1D 5 50 .
Put T=70 at t=0 t, | 986
1H)=C =20
(1) = T —50 = 20e* — ——— (2)

Put T=60 at t=2
(2) = 60-50 =20e2k

= ez"zé =>k=%log(%)

Put T=98.6, t=?
(2) = 98.6 — 50 = 20e*¢
48.6 .t - _1 1
=5 =e" = log(2.43) = kt = log(2.43) = > log (2) t
__2log(2.43)

t = =t= —-2.56

tog(3)
~ the murder time is 8 — 2.56 = 5:30 PM

13. A tank contains 1000 litres of water in which 100 grams of salt is dissolved. Brine (Brine is a high-concentration
solution of salt usually sodium chloride) in water runs in a rate of 10 litres per minute, and each litre contains 5grams
of dissolved salt. The mixture of the tank is kept uniform by stirring. Brine runs out at 10 litres per minute. Find the
amount of salt at any time t.

LA g
Soln: i IN — 0oUT " A
E=6_1A=300_3A 0 100
dt 50 50
dA -3
i E(A —100)
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-3
= A—-100=Ces’ ———— (1)
PuuA=0,t=0
(1)= -100=C

3

A—100 = —100e50"

14 The equation of electromotive force for an electric circuit containing resistance and self-inductance is E = Ri +
Where E is the electromotive force is given to the circuit, R the resistance and L, the coefficient of induction. Fing

the current i at time t when E = 0.

Soln: Given E = Ri + Lz—i

= Gret eeh ot

Integrating factor, IF=elPdt = ¢/ 1t — o

Complete solution i(IF)=f Q(IF)dt + ¢

Rt
R B[R . Rt EfeT . _E _Re
l(eL)—fZ(eL)dt+c = leL_Z<_>+C:l_E+Ce L
_Rt
PUtE=0 = i= ce L

PROBABILITY DISTRIBUTIONS

1.A six sided 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. Find (i) The probability mass function. (ii) The cumulative distribution function.(iii) P(3 <
X <6)(iv) P(X = 4).

. 212333

Soln: The random variable X takes the value 2,3,4,5 and 6. : ; R R
(|||)P(3<X<6) =P(x=3)+P(x=4) +P(x=5)

4 12 26 2 3 4 4 5 5 5

36 ' 36 ' 36 36 < T3 T s Te 2 (3|4 ]45]5 5

pmMF [ 1 | 4 110 | 12 | 9 34|55 ]66 6

36 | 36 | 36 | 36 | 36 ST s s el cts

(ivyP(X=4) = P(x =4) + P(x =5)+P(x =6) CoF | T | 5 | 15 | 27 | 36 ST s s te et

_10 12 9 _ 31 3 | 36 | 36 | 36 | 36 ~ 1

_36 36 36 36

2. A six sided die is marked ‘1’ on one face, ‘3’ on two of its faces ,and ‘5’ on remaining three faces. The die is rolled 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). +]1]3[3]5 |5 |5
Soln: The random variable X takes the value 2,4,6,8 and 10. 12446 |6 |6
346 6|8 |8 |8
X 2 4 6 ] 10
PME | 1 | 4 |10 | 12 | 9 3|46 )68 |8 |8
36 | 36 | 36 | 36 | 36 568|800 10
CDF | 1 | 5 | 15 | 27 | 36 5| 6|8 8|10 10|10
36 | 36 | 36 | 36 | 36 568|810 1010
(i) P(4 <X < 10)
=P(x=4)+P(x:6)+P(x=8)
_ 4,10 _ 26
T 36 ' 36 ' 36 36
(ivV)P(X=6)=P(x=6) +P(x =8)+P(x =10)
_10 12, 9 _ 31
T 36 ' 36 ' 36 36
................................................................................................. 48 of 123
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3.A random variable X has the following probability mass function.
x 1 2 3 4 5 6

f(x) |k |2k |6k |5k |6k | 10k

Find(i)) PR <X <6) (i) P2<X<5) (i) PX<4) (ivVP3<X)
Soln: Given f is P.M.F

AEf@) =1
k+2k+6k+5k+6k+10k=1

30k=1 = k=—
30

x 112 3]|4|5]|6

fx)| 1] 2[6]5]6 |10

30{30(30(30(30](30

H 6 5 6 17
HPR2<X<6)=P(x=3)+P(x=4) +P(x=05) —54‘54‘5—5
.. 2 6 5 13
(iP2<X< 5)—P(x— 2)+P(x=3)+ P(x=4) —54‘5'{'%—5
. 1 2 6 5 14
(i) PX<4)=P(x=1)+P(x=2)+P(x=3)+ P(x=4) v e v s
. 5 6 10 21
(IV)P(3 <X) —P(X—4) +P(X— 5)+P(X—6) —54‘54‘5—5
4. A random variable X has the following probability mass function.
X 11 2 3 4 |5
f(x) | k? | 2k? | 3k? | 2k | 3k
Find(i) PR <X <5) (i) P(3<X)
Soln: Given f isPMF =Y f(x)=1
k? +2k* +3k?*+ 2k +3k =1
6k?+5k—1=0
x 2 3 4 5
k=-1 ,k=% flx) 1 Z 3 Z 1z |3 18
3 | 36 |36 | 6 36 |6 36

. 2 3 12 17
MHPR2<X<5)=Px=2)+P(x=3) +P(x=4) —gﬁ'g‘i‘g—g
.. 12 18 30
(II)P(3 <X) —P(x—4)+P(x— 5) —g-l-g—g
5.The cumulative distribution function of a discrete random variable is given by 01 i—ee<x<0
find z ;0<x<1

Q) The Probability mass function f(x) Flx) = % ilsx<2

(i) P(X < 3) : 2=x<3

(iii) (i) P(X = 2) = ;3<x<4
Soln. 1 7 AL x < oo
The values of the discrete random variable X . 0 i 5 3 7

F(x) 1 3 7 9 1

are 0,1,2,3,4. 3 z z o
. - . . f(x) 1 5 12 1 1 1
(i) The Probability mass function f(x) : 3T zorss o 1 AT 19
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- _pox _ oS4 lz_8 %
(I)P(X<3)—P(X—0)+P(X—1)+P(X—2)—10+10+10—10—5
.. 2 1 1 4 2
(“)P(XZZ)_P(X_2)+P(X_3)+P(X_4)_E+E+E_E_E

015 ;-1<x<0
035 ;0<x<1
060 ;1<x<?2
085 ;2<x<3

6.The cumulative distribution function of a discrete random variable is given by F(x) =

1 ;3<x<
Find (i)the probability mass function (ii )p(X < 1) and(iii) P(X = 2)
The values of the discrete random variable X are —1,0,1,2,3.
x -1 0 1 2 3
(i)The Probability mass function f(x) : Fx) 0.15 035 0.60 0.85 1
(0 0.15 0.20 0.25 0.25 0.15
(1) PX<1)=PX=-1)4+PX=0)=0.15+0.20=0.35
(iPX=22)=PX=2)+P(X=3)=0.25+0.15=0.40
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Applications of Matrices and Determinants

2, 3 Mark Questions:

2 -1 3
Find the inverse of the matrix |-5 3 1
-3 2 3
Solution:
2 -1 3
|Al= -5 3 1|=2(9-2)+1(-15+ 3)+3(-10 +9)
-3 2 3
= 2(7)+1(-12)+3(-1) = 14-12-3 =-1%£0
2 A 3 2 A3
'9-2 —3+15 —10+97 =5 3 1 -5 3 «r
o -3 2 3 -3 2 %
adjA= | 6+3 6+9 3—-4
-1-9 —-15-2 6-5 2 13 2 -17%
a —/5/ 3 1 —5 3 X
=3 2 3 -3 23
[ 7 12 11" 17 9 -10
adiA =| 9 15 -1 :[12 15 —17]
| —10 -—-17 1 -1 -1 1
) [7 9 -10 -7 -9 10
AT = cadjA=— 12 15 -17[ =[-12 -15 17
-1 -1 1 1 1 -1

If A= [_85 ‘34], verify that A (adj A) = (adj A) A= |41,

Solution :
adj A= [g g]
ar= |5 S =24-20=4
|A|12:4[(1) (1)= g 2] ........... 1)
A (adj A) = g 2 .................. 2)
(adj A) A= [g 2] .................... 3)

From (1), (2) and (3)
A (adj A) = (adj A) A = |A]I,
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_[0 -3 _[-2 -3 . 1_ p-14-1
IfA—[1 4]andB—[0 _1],ver|fythat(AB) =B A
Solution:

_ [0 =31[-2 -3] _[04+0 O0+37_70 3
AB'[ Ho -1 1-2+0 —3—4_[ ]
_ _a. . _[-7 -3
|AB| =0+ 6 = 6; adJ(AB)—[Z 0]
1-_1 _ 7 -3
(AB)™* = - ad] (AB) = [2 o] ......... (1)
-1 _1_1 - _3
B4 _6[2 0] ..................... )
From (1) and (2)
(AB)‘1 =B 1471
If A= ]andB [ 3] verify that (AB)"1=B"1471
7 5
Solution:
_ 3 21[-1 -3 _[-3+10 -9+471_7[7 -5
AB= [7 5 [5 ]_[—7+25 —21+10/ " l18 -11
_ 12 i _[-11 5
|AB| =-77 + 90 = 13; adj (AB) 15 7
1-_1 _1[-11 5
(AB)™ = - adj (AB) = - | 2 7] ......... (1)
“14-1_1[-11 5
B4 _13[_18 1Y W )
From (1) and (2)
(AB)"1=B"1471
2 -4 2
Findamatrix AifadjA=|-3 12 —7]
-2 0 2
Solution:
A=+ adj (adj A)

J_
ladjA| = 2 (24 -0) +4 (-6 -14) +2 (0 + 24)
= 4880 + 48 =16

JladjA| =V16 =4
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CH A O e
24-0 14+6 0+2471 jg o 3 Z/’f
adj (adjA)=] 0+ 8 4+ 4 8—-0 /2, 0 2 2 _4 2/
Ay -y K
24 20 24717
=|8 8 8
4 8 121
24 8 4]
=120 8 8
24 8 121
) ) 24 8 4 6 2 1
A=imadj(ade)=iZ 20 8 8|=%x]|5 2 2
24 8 12 6 2 3
1—8 1 4
IfAza 4 4 7| Provethat A1 = AT
1 -8 4
Solution:
AAT =| = AT = A1
. -8 4 1
AT:; 1 4 -8
4 7 4
1—8141—841 18100 1 0 O
AAT=§4 4 7|51 4 -8 :8—1[0 81 0]:01o:|
1 -8 4 4 7 4 0O 0 81 0 0 1
At = AT
cosa 0 sina
If F(a):[ 0 1 0 ]showthat(F(a))‘le(-a)
—sina 0 cosa
Solution:
rcos(—a) O sin(—a)
F(—a) = 0 1 0 ]
|—sin(—a) 0 cos(—a)
cosa 0 —sina
F(—a)=| 0 1 0 ] ........ (1)
lsina 0 cosa
cosa 0 —sina
(F(a))‘lzl 0 1 0 ] ........ (2)
sina 0 cosa
From (1) and (2), (F(a))™! =F(-a)
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o -2 0
8. Ifadj(A):[6 -2 —6],findA‘1
-3 0 6
Solution:
ladjA| = 0 (12 -0) +2 (36 -18) + 0 (0 +6) =36
JladjA| =/36 =6
-1 _ 1 .
A" = i—ladelad]A
. 0 -2 0
:ig 6 -2 —6]
-3 0 6
-1 2 2
9. IfadjA=|1 1 2|, find A1
2 21
Solution:
ladjA] = -1(1-4) —2(1-4)+2(2—-2)= 3+6+0=9
Jladjd] = V9 = 3
L . -1 2 2
A = £ o——adjA=% |1 1 2]
! 2 21
10.  Verify the property (471)"! =(A™HT with 4 = [i 3
Solution:
|A| =14 —-9=5
.. [7 -9
adjA = [—1 2]
1 _ 1 .. 1[7 =9
A —IAIad]A—S[_1 2]
-1\t -1 7 =1
@t =gl S (1)
™~N—1 - 1[7 -1
(A7) _5[_9 2] ....................... (2)

From (1) and (2)(4"1)T = (4T)™!
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cosO —sinO

<ind Cose] is orthogonal

11. Prove that [

Solution
If AAT=ATA =1then A is orthogonal
_[cos@ —sinf r _[cos@ sinb
- [sine cosf ] = 4= [—SinH 0059]

T— cos —sinO1[ cosO@ sin6

A4 [sinﬁ cosf ] [—SinH cose]

_ [ cos?6 + sin*6 cos sinf — siné cos 6
sinfcosO — cosBsinb sin?0 + cos?0

1 0

0 1

~ A'is orthogonal.

AAT = [ =1 similarly ATA=1

12.  Find the matrix A for which A [_51 _32] = [174 ;]

Solution:
o= 7]=n=lf Jlo
R Flley

pi=ZadiB=-1[ 7]
S C (S P e N e

__1=21 -71_13 1
A= 7[—7 14] [1 —2|
3 2 5
13.  Find the rank of the matrix |1 1 2| by minor method
3 3 6
Solution:
3 2 5
LetA=|[1 1 2| ThenAisamatrix of order 3 x 3
3 3 6
o(A) <min (3,3)=3
3 2 5
A= 1 1 2[=3(6-6)-2(6-6)+5(3-3)=0
3 3 6
3 2|._ _
[1 1J_3—2_1¢0
.'.p(A):Z
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14.

15.

16.

2 -2 4 3
Find the rank of the matrix [—3 4 -2 —1‘ by reducing it to an echelon
6 2 -1 7

form:
Solution:
The rank of a matrix is equal to the number of non-zero rows in a row —echelon

form of the matrix.

-3 4 -2 —1|~[0 2 87JR3_)R3_3R17

6 2 -1 7 0 8 -—-13 -2

A=

2 =2 4 3 2 =2 4 3
~[0 2 8 7 ]R3—>R3—4R2~O 2 8 7]R3—>R3+(—15)
0 0 —-45 -30 —> 0 0 3 2
s~ p(A) =3
1 -2 3
Find the rank of the matrix= |2 4 —6| by minor method
5 1 -1
Solution:
1 -2 3]
LetA=12 4 -6 p(A) <min(3,3)=3
5 1 -1
1 -2 3
JA|=12 4 —6| =1(-4+6)+2(-2+30)+3(2-20)
5 1 -1
=2+56-54=4
~p(A) =3
1 1 1 3
Find the rank of the matrix [2 —1 3 4 |byreducing it to an echelon form:
5 -1 7 11
Solution:

The rank of a matrix is equal to the number of non-zero rows in a row-echelon form of
the matrix

1 1 1 3 1 1 1 3
R, » R, — 2R
A=|2 -1 3 4]~[0 —3 1 —2] L,
5 -1 7 11 0 -6 2 —4 73 773 1
1 1 1 3
~[0 -3 1 —2] Rs— Rs- 2R>
_>
0 0 0 0

p(A) =2
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7. A=[> 3 ]show that A?-3A-712=0 Hence find A*
Solution:
2 _ _[5 3 5 31 _[25—-3 15—-6] _ [22 9
A'AA'[—1 —2”—1 —2]_[—5+2 —3+41 7 -3 1
2 an_71.-[22 9]_ .[5 31_-1 0
A23A-Tlp= |77 /| 3[_1 _2] 7[0 :
_[22-15—-7 9-9-0 _ _
=|535°% 1167 Al = ~10+3 = =7
_ [0 071 _ .o [-2 =3
—[0 0 = 0. ade—[1 5]
-1 _ l 2 3
4 - 7[—1 —5]
18.  Solve 2x-y =8 ; 3x + 2y =-2 Using matrix inversion method
Solution:
2 —=111*¥1_ 18
5 bk L
AX =B
12 -1 _ T |
|A|_|3 2|—4+3—7;£0,ade—[_3 ,
1ot .. 12 1
R T 7[—3 2
X=A'B
_172 1178
“71l-3 2”—2]
_1116—-271_1 14]:[2]
71-24 —-41 71-28 —4
LX=2, y=-4
19. Solve%+2y=12,§+3y=13 by Cramer’s rule
Solution:
13 2] _qg . 4-
A—Z 3 =9-4=5
_ 112 21 _ —
A1—|13 2] =36-26 =10
13 12| _oaq o4 =
2= |, 13| =39-24=15
x - - T2
'.x=% , y=3

57 of 123

Kindly send me your questions and answerkeys to us : Padasalai.Net@gmail.com



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net - No.1 Educational Website in Tamilnadu

20. Solve: 5x -2y +16=0,x+ 3y —7 =0 Dby Cramer’s rule

Solution:
5X—2y=-16, x+3y =7
5 -2 _
A—|1 3| = 15+2 =17
A _716 _32| = .48 +14 = -34
_ 15 -16] _ _
A2—|1 7| = 35+16 = 51
— M _ 34
=3 T 17 T 2

== = = =3
Y A 17

x=-=2 ,y=3

Important points:
1

1. At =
Al

adjA

2. Al=+ ——adjA

— JladjAl
1 . .
3. A== mad] (adjA)
4. The rank of a matrix is equal to the number of non-zero rows in row-echelon

form of the matrix

5.  Matrix inversion method: AX=B ==>X= A"'B

6. Cramer’s method:
_ M _ A _ A
XK= Y= 3 2757
7. If AAT = ATA = I then A is orthogonal
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COMPLEX NUMBERS

Important Hints:

>

YV V VYV V

VVYVYYVY V

i?= -1, = —i, =1, =1

Rectangular form of a complex number is X + iy real part is X, Imaginary part is y.
The conjugate of the complex number z = x + iy is x —iy and is denoted by z

If z=x + iy then modulus of z is |z| = \/x% + y?

Triangle inequality:

For any two complex number z; and z,, |z, + z,| < |z;| + |z]|

Va+ib :J_r[ ey 2 /'Z'Z‘“]

Additive inverse of z is —z multiplicative inverse of z is 1/z

zisreal ifanyonly if z=7Zand z is purely imaginary ifand only ifz=-Zz

Distance between two complex numbers, z, and z, is |z; — z,|

|z — z,| = r is the complex form of the equation of a circle. Centre is z, and radius is r.

Two Marks Questions:

1.

a. Simplify:  §1948 — 1869
- i1948 _ i—1868 i_1
=1-(1)+
— l —
=1- 1_2 =14+
. . . 1 1
b. Simplify: ¥+ 5 = .83+ 5=+ 3
. X
=—i— =
X0
L
= —i — 1_2
=—i+i=0
10
c.Simplify: D i™" =514 2 4 iS4+ 060 [v 514 524 B4+ 5 =0
=1
=i59+ i60 — i56.i3 + l'60 l'55+ l'56+ l'57+ l'58 =0
=—i+1=1-1i
Do it yourself:
Simplify: a) i 7192 + 2018 b) Y10, i )i i?i3...i%
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If z=5-2i, w=-1+3i find a) z —iw b) z2 + 2zw + w?
a)z—iw=5-2i-i(-1 + 3i)
=5-2i+i-3i?=8—1
b)z2 +2zw+w? = (z+w)? = [(5—20) + (-1 +3i)] = (4 +1i)?
=42+ {2+ 8i=15+8i

Do it yourself:

(i) zw (ii) 2z + 3w
Ifzy, =1-3i, z,= —4i, z3=5 prove:(z,2,)z; = z,(2,23)
LHS = (z,2,)z;3 = {(1 — 3i) (-4i)} 5= (-4i+12i%)5

= -20i+60i? =-60 — 20i
RHS = z,(z,2z3) = (1 — 3i)){(—4i)5}= (1 - 3i) (-20i)
=-20i + 60i2 = —60 — 20i

Do it yourself:

(z1+ z) +z3= 2z + (2, + 23)
Write in rectangular form:

() -G

1+i X 1+i _ (1+0D)? _ 1+i%+2i _ 2

1—i 1+i 12-i2 2 2

1-i _ 1-i _ (1—-1)? _ 1+i%-2i _ -2i _

1+i T 1-i 12-i2 2 2

N 3 N\ 3
1 1- . . . . . .
(1_2) - (1_+i) =) =) =P+ =20 = =20

Ifz = (2 +3i) (L—i) find 2!
z=(2+3)(1-i)=2-2i+3i-3i2 =5+
1 _1 1 1 5-i  5-i 5—i

Z _= —,m = —

z 5+i 54+i  5—-i  52—i2 26

Do it yourself:

1) Write

ngfzii in the x + iy form, hence find its real and imaginary parts:

2)If z2,=3-2i, z,=6+4i find 2—1 in the rectangular form
2
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Write 31 + i in rectangular form:

o 1 o AXQHD e, 2+
3L+ —= —3i+ 2D = 3i+ 72
— _3| + ﬂ — —15i+2+i - 2—14i _ 2 Ei
5 5 5 5 5

If z= X + iy, write Re(iz) in rectangular form
Re(iz) = Re(i(x —iy)) = Re(ix+y) =y
Do it yourself:

1) (5 + 9i) + (2 -4i) 2) Re(1/5)
. i(2+0)3
Find 1102
_ lillz+i]®2 1 (Va+ 1)3 _ \/E _ 545

5 -

|i (2+0)3
|1+i|2 ViFl)’ V2 2

(1+10)2

Do it yourself:

Find the modulus of the following:

21 2.(1— )1

" 3+4i

If |z| = 3, provethat7< |z+ 6 —8i|] <13

*lz1] = |zol| S 121 + 25| < |24 + |2,
letz, =z, 2z,=6—8i 1z, = V36 + 64 =10
llzl — 16 —8il| < |z+6—8i] < |z|+10
3—10/ < |z+6—8i] < 3+ 10
7 < |z+6-8i] <13
Do it yourself:

If |zl =2, P.T. 3 < |z+3+4i] <7
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10. Find the square root of the following:

i) -6 + 8i ii) -5 — 12i
= _ |z|+a |z| -a
Va+ib =+ [ / . |b| ]
Let z = -6+8i a=-6, = |z| = V36 +64 =
6 ¥ 8= i[ 10+2(—6) |8| 10—(— 6)] +[\/—+l\/—]
ii) 2 = -5-12]

a=-5, b=-12
|z| = V25 + 144 =13

N =Sy [ o 1o /13-2(-51 - 4[2 - 31

Do it yourself:
V6 +8i, 4+ 3i-find
11.  Obtain the Cartesian form of the locus of z = x + Iy in each of the following:

1. [Re(iz)]* =3 2.z =12z1
z=x+ly
iz =i(x +iy) =ix-y = —y + ix =Reliz] = -y
[Re(iz)]? = (=¥)? = 3
y2—-3=0
2.7 =zt
x—w= x+iy
x+iy)x-iy) =1
x?2 +y2=1

Do it yourself:
i) |z]| = |z —i] i) |z+i| =1]z—1]
12.  Show that the following equations represent a circle and find its centre and radius
1. [2z+2—4i| = 2
(=2) |z+1-2il=1
|z — (=14 2i)] = 1 Itisof the form |z — z,| = r and so it represents a circle
Centre = -1+2i = (-1, 2) radius = 1

2. |3z—-6+12i| = 8
(+3) |z—2+4i| = 8/3
|z — (2 — 4i] = 8/3
Centre =2 —4i = (2, -4) radius =8/3
Do it yourself:
1. |z—=2—-1i|= 3 2. [3z—-5+i|= 4
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13. If z=3+2i thenshowthat z iz and z+iz form the vertices of an isosceles
right triangle
A=2z2=3+2i
B=iz=i(3+2i)=-2+3i
C=z+iz=1+5i
AB = |z —iz|
=3+ 2i+2—3i|
=|5-il=v25+1= V26

BC=l|iz—z— iz|

= |~z| = -3 - 2|
=Vo¥Z = VI3

AC=|z—z— iz|
= |- izl
=12-3i|=+V4+9 = V13
AB? = AC? + BC*
& AABC is an isosceles right triangle.

KW

o C(L.9)

. ! » AG.D)

THREE MARKS QUESTION

1. Find the values of the real numbers x and y, if the complex numbers
(3-i)x - (2-i)y +2i +5and 2x + (-1 + 2i) y + 3 + 2i Equating real and imaginary parts
(3-D)x —(2-))y + 2i+5=2x + (-1 + 2))y + 3 + 2i
X—IX—-2y+iy+2i+5=2x -y +2iy + 3 + 2i
3X—-2y+5=2x-y+3 X+ty+2=2y+2
X—y+2=0...(1) X-—y=0............ 2)
D+@2)= -2y+2=0
y=1 fromequ. (2x-1=0

Do it yourself:
Find the value of the real numbers and y if the complex number

(2+i)x + (1-i)y + 2i -3 and x+(-1+2i)y + 1 +i are equal
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Find the additive and multiplicative inverse of -3-4i
Solution: let z=-3-4i
Additive inverse of z => -z =3 +4i

1

Multiplicative inverse of z=> = = ——
1x(—3+4i) _ —3+4i _ —3+4i
(—3-4i)(—3+4i) 9+16 25
Do it yourself:
1). Find the additive and multiplicative inverse of 2+5i

2) Ifz1 = 3,22 =-7i,z3=5+4i then prove that zi(zo+z3) =21 22 + 2123
1

The complex numbers u, v and w are related by -= i + % . If v= 3-4diand

w = 4+3i find u — in rectangular form.

1 1 1
=4 =
u v w
1 1
3— 4i 4+ 3i
1 3+4i 4-30 _ 7+i
u 9+16 1649 25
_ 25 _ 75(7-i) __ 25(7-i) _ 7-i
7+i (7+0)(7-1) 50 2

Which one of the points 10-8i, 11+6i isclosesttol +i
Letz=1+1i, z1=10-8i, z2=11+6i

|z = z1] = |(1+1) = (10 - 8)| = |-9+9i| = VBI +81 = V162
|z — 2| = [A+)— (11— 6))| = |10 — 5i| = VI00 + 25 = V125
V125 < V162

z2 =11+ 6i is closest to 1 +i
If z1, z2zand zsare complex numbers such that |z,| = |z,| = |z3]

|2+ 2z, + z3| =1 find the value of  |[=+ =+ 2|
Zl Zz Z3
|z1] = 25l = |z5] =1
|z, =1 =  z7;=1

Z_].:1/21!:>Z_2:1/Z2 ’ Z_3:1/Z3
=+ =4 i|:|Z_1+ Zp+ Z3l=lzi + 7o+ z3|=lz + 25 + 23] =1
Zq Zy Z3

Show that the equation z2? =z has four solutions:.
2 =

A Z

|z%|=1z] = ||

|z%| = || |z|=1

|z|(]z]| —1) =0 |z%| =1

|z]| =0 zzZ =1

z =0 is a solution & z=1/,

2 _ = 1

z° = Z= ;
z3=1 z3-—1=0 It has 3 non zero solution including zero solution, there are four
solutions.

Do it yourself:
1. Show that the equation z*> + 2Z =0 has five solution
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Theory of Equation

Important Points:
1. Quadratic equation is ax> + bx + ¢ =0

The roots are o, B

El = (X+B = -

SIS

I, = af 22
If roots are given then the equation is
x2—-Z;x+32,=0
2. Cubic equationis ax3+bx>+cx+d =0
The roots are o, B, y
L, =atfty = _Z
Z, = of+Py+yo ==

d
I3 =afy =—-

a
If roots are given then the equation is
x3—Zx%2+ I,x—3%; =0
3. Fourth degree equation is
ax*+bx3+cx?+dx+e =0

The roots are o, B, vy, &
Iy= oty =2

T = oftoy+tad+Py+pitys = o
Zy = aPy + ofd + ard+pyd =—%
e

I, =afy 6 ==

a

If roots are given then the equation is
x4 _21x3 + szz _E3x+ 24 = O
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If a, B are the roots of the equation 17x? + 43x — 73 = 0 construct a quadratic equation
whose roots are a + 2, B +2
Solution:

17x?+43x -73=0

a=17, b=43, c¢=-73

_ b _ 43
Bo=atp=-0 =3
— - - _7
2, = op = a 17
Givenrootsare o+ 2, B +2
_ _ _ _ﬁ _ _4-3+68
YL =a+2+B+2=a+pB+4= 17+4— T
- 2
17
¥, = (a+2)(B+2)=aPf + 200+ 2B +4
=op+2 (a+p)+4
_ 73 —43
=—5+2(37) +4
_-—73-86+68 _ —91
Y T 17
& equation x> — I;x+ 2,=0
2 25, 91
TR 0
x17 17x?> - 25x-91=0
If a, B are roots of 2x% — 7x + 13 = 0 construct a quadratic equation whose roots are
a? , B2 (Eg: 3.2)
Solution:
2x2-7x+13=0

a=2, b=-7,¢c=13

fm o= 2= (2]

c 13
=ab=0= 5
To form the equation whose roots are a?, 2

Y= a?+pB? = (a+ B)?—2ap
_(7\? 13) 49
=(3) -2(3) = 7 -13
_49-52 -3
T4 T 4

13\2_ 169
5, = a2 =(ap)?=(Z) ==
& equation x2 —X%;x+ Z,=0
2 _ (=3 169 _
X (4)x+ " =0
24+3x+ 2 =0
4 4

X 4 4x%2+3x +169=0
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Find the polynomial equation of minimum degree with rational coefficients,

V5 — /3 asaroot.
(Eg 3.2 (4))
Solution: V5 — /3 isaroot
V5+ V3, —V/5++v3, —V5 —+/3 arealso roots
x=V5 — V3
squaring both sides: [(a-b)? = a? + b?— 2ab]
=5 - V3) = (V5) + (V3) - 2v5v3
x?=5+3-2V/5v3
x2 = 8- 2+/5V3
x?-8= —24/5v3
Again squaring on both sides
(> - 8)* = (- 25V3)’
x* + 64 — 2x%(8) = 4(5)(3)
x* + 64 —16x? = 60
nxt—16x2+ 64—-60=0
x*—16x*+ 4=0

Form a polynomial equation with integer coefficients with % as a root

(Eg: 3.10)
_ V2
X2V
. . 2 _E
Squaring on both sides X°=%
Again squaring on both sides
xt =2
3
3x*— 2=0

having
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Show that the equation 2x%—6x + 7 = 0 cannot be satisfied by any real values of x
(Eg 3.11)
Solution::
Discriminant A = b? - 4ac

Herea=2, b=-6, c=7
A= (-6)? - 4(2) (7) = 36 —56
A= -20<0
A <0 the roots are imaginary

If x 2 + 2(k+2)x + 9k = 0 has equal roots, find k (Eg 3.12)

Solution: Equal roots A = b? — 4ac
Herea=1 b=2(K+2), c=9k
Equal roots A =0
~[2(k+2)]2 - 4(1)(9K) = 0
a(k+2)? -4(9k) =0 4
=4 (k+2)2— 9k =0 -4’ 1|5
KZ+4+4k—-9k = 0
K2-5k+4 =0
(k-4) (k-1)=0
k=4, k=1
Solve the cubic equation 2x3—9x%+ 10x =3 (Eq.3.3-6(i))
Solution:
2x3—9x% + 10x = 3 First rewrite the given equation as below

2x3—9x?+10x -3 =0

The Coefficients are 2 — 9,10, -3

Sum of the coefficients=2-9+10-3=12-12=0
~x= 1 isroot

If sum of the coefficients

x=1|2 9 10 -3 6
o 2 7 3 6| -1 |-7
2 7 3 J‘o 62 | -1/2

2x2—-7x+3 = 0 -3 -1/2

X-3)(x-%)=0 .. x=3, xX=%
Solution: x=1, x=3, x=1/2
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Solve the equation: x3-3x?-33x+35=0 (Eg: 3.17)
Solution:
The co-efficients 1 -3 -33 35 36
Sum of theroots  1-3-33+35 = 36-36 = 0 12 -3 9
& X= lisareal
x=1|1 -3 -33 35
0 1 -2 -35
1 -2 -35 0
x2-2x-35=0 - -35
(x-7)(x+5) =0 -7‘ 5 ‘ -2
XxX=7, x=-5
& Solution: x=1, x=7, x=-5
Solve the cubic equation 8x3—2x2—7x+3 = 0 (Eg3.3 6(ii))
Solution:
The co-efficient are 8 -2 -7 3
N > S
S1 S2
S1=8-7 =1, SH=-2+3 =1
$1=S, &x=-1 isaroot
X =-1 l 8 2 -7 3
0 10 -3
8 -10 3 L
4
8x2—10x +3 = 6 | -4 [-10
(x=3)(x —%) -6/8 |-4/8
x=2, x=1 -3/4 |-1/2
Solution: x=-1 x= i, X = %
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10. Solve the cubic equation 2x® + 11x2-9x -18 = 0 (Eg: 3.18)
The co-efficient are 2 11 -9 -18
\></
S1 S
S1=2-9=-7, S2=11-18=-7
S1= S & Xx=-1 isaroot
x=-1 2 11 -9 -18 36
0 -2 -9 18 12 -3 9
2 9 18| 0 1212 | -3/2
2x2+9x-18 =0 6 -3/2
(x+6) (x—3)= 0
X=-6, x= %
& Solution: X=-6, x = ; , X =-1
11.  Solve the equation: 7x3—43x2=43x -7 (Eg: 3.27)

Solution: 7x3 — 43x%2 = 43x -7

Rewriting the equation in correct order 7x3 —43x? - 43x +7 = 0

The coefficients are 7 -43 -43 7
N
S1 Sz
S1=7-43 =- 36, S;=-43+7 =-36
S1=S2 & x=-1lIisaroot
x=-1 7 -43 43 7 49

0 -7 50 -7 49 | -1 | -50
7 -50 7 0 -49/7 | -1/7

7xX2-50x+7 =0
1 —
x-7) (x-3) =0
X=7, x= E
7

. 1
& Solution: x=-1, x=7, x=-
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12.

13.

Solve : x*+3x3-3x-1=0 (Eg3.5 5(ii))
Solution:
The coefficients are 1 3 0 -3 -1 [Note x2term is missing]

Sum of the coefficientsl +3+0-3-1=4—-4=0

& X =1isaroot
/9&\

1 3 0 -3 -1
\_/\/
S1
S1=1+40-1=0 , $=3-3=0
$1=S, & x = -lis a root
x =1 ‘ 1 3 0 3 -1
0o 1 4 4 1
X =-1 1 4 4 1 0
o -1 3 -1
1 3 1 0
X2+3x+1 =0
a=1, b=3, c=1
_ —b + Vb? —4ac
x= 2a
_-33/3a® _ -3£V9=F  _ -3%V§
- 2(1) a 2 C2
& Solution: x=1, x=-1, x= _BZ\E X _3;\/5

Solve the cubic equation 2x° — x? -18x + 9 = 0 if sum of its two roots vanishes:  (Eg3.3(1))

Solution: Clearlysum =2-1-18+9=0
x =11isnot a root
S1# Sy & X =-1isnota root
x=2, x=-2 are also not roots
By trail putx =3
x=3

2
0 6 15 -9
2

Remainderis0 x =3 isaroot

Put x=-3
x=-3 2 5 -3
’ 0 -6 3
2 -1 0
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Remainder is 0 x = -3is also a root
Note Clearly sum of two of its roots 3 -3 = 0 vanishes

2x-1=0
2x=1
X=%

~.solutionx =3, x=-3, x=%

14.  Find all zeros of the polynomial x8 — 3x® — 5x* + 22x3 — 39x2 — 39x + 135 if it is known that
1+2iand /3 are two of its roots (Eg 3.3 (5))
Solution :

The rootare 1 +2i, 1-2i, V3,-V3,a, P
B =1+20+1-2i+ V3-V3+ a+ f= —SLlamt ol
2+a+p="2=3
OFB=1 coreeeenn, (1)
Constant

T = (1+20)(A-20)(V3)(=V3) aB = Coefficient of x5

(12 +22) (-3) ap = 135/1 =135
(1+4)(-3) ap =135

5(-3) o= 135
_ 135 _
OCB —_—15 =-9
off =-9
X2~ (aB)x+ap =0
x?-x-9=0
X = -b+Vb2-4ac _ 1+./(-1)2-4(1)(-9) _ 1+V1+36 _ 1++37
- 2a B 2 B 2 T2
Solution : 1+2i, 1-2i, V3,- \/§,1+;/3_7 , 1_;/3_7
15.  Solve the equation: x*~9x>+20=0 (Eg: 3.16)
Put x>=vy 20
Y29y +20=0 5 \ 4\ 9
(y-5)(y-4)=0
y=5 y=4

y=51fx*=5 =>x=+/5

y=4If x¥*=4=>x=1%2
Solution x=2,-2,V5, =5
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Solve the equation: x*—14x?+45=0 Eg: 3.3(7)
Put x2=y 45
V2 -1y +45=0 9 \ -5\ 14
(y-9)(y-5)=0
y=9, y=5

y=9 If xX*?=9=>x=43
y=5 If x)=5=x=+/5
Solution x=3,-3,v/5, —/5
16.  Solve: 6x* —35x3 +62x> - 35x + 6 =0 (Eg3.5.5 (i)

Solution: This is a reciprocal equation

X = 2put
6 -35 62 -35 6
0 12 46 32 -6

6 23 6 3 | 0

Remainder is 0, x=2isaroot

X=2

x = 3is a root
X=3 6 -23 16 -3
\ 0 18 -15 3
6 5 1 o
6x2—-5x+1=0

1 1
(x=3)(x-3)=0
Since the given equation is a reciprocal equation
Xx=2, Xx=3 areroots Xx=%, x=1/3arealso root
& Solution x=2, x=3, x=1%, x=1/3
17. Solve: 6x*—5x3-38x?—-5x +6=0, ifitis known that x = 1/3 is a solution
Solution: This is a reciprocal equation
Givenx =1/3isaroot Xx= 3isaroot

X=3 6 -5 -38 -5 6
0 18 39 3 -6

X=-2 6 13 1 -2 0 X=-2
o) -12 -2 2
6 1 -1 0

Remainder x =-2 is a solution
The given equation is a reciprocal equation x = -1/2 is also a solution
&Solutionx =3, x=1/3, x=-2, x=-%
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18.

19.

Solve : x*—10x3 +26x> - 10x+1=0 (Eg: 3.28)
Solution:

. 1 _
Put : xt+ - =y

y?- 10y + 24 = 0 24
y—-dly —-6) =0 -4 ’ -6 ‘ -10
y=4, y=6
() Ify=4x+i=4 o =4 2r1=4x
X2—4x+1=0 x:_bi— '2'(’12_4“ a=1 b=-4c=1
X_4i (-4)2-4(1)(1) _4+V16—4 _ 4++12
B 2 B 2 T2
:44_-\/4><3:412\/§ :2(2i\/§) -2 + \/§)

2 2 2

x%+41

(i) 1Hy=6 >x+-=6- =6 x>+ 1=6x

_6+v(=6)2-4(1)(1)
2
_ 6i\/36—4:6i\/3_2 _ 6 +V16 x2

- 2 2 2

SSENE 23494

X2—-6x+1=0 X

Solution: 2+V3,2-+3,3+2V2,3-2V2
Discuss the maximum possible number of positive and negative roots of the polynomial
equation 9x° —4x8 +4x" —3x8 + 25 + X3+ TX?+ 7x+2=0 (Ex: 3.6(1))
Solution:  P(X)=9x%—4x®+4x" —3x® + 2x°+ x3+ Tx? + 7x+2=0

P(x) + - + - +
N NN N

1 2 3 4

Number of sign changes in P(X) is 4

+ + + +

Maximum number of positive roots is 4
P(-x): - - - - - - + - +

Number of sign changes in P(-x) is 3
Maximum number of negative roots is = Total roots - positive roots
=9-7=2
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20.

21.

22.

Determine the number of positive and negative roots of the equation x® — 5x8— 14x’

(Eg: 3.6(4))
Solution : P(x) = 9x° — 4x® + 4x’
P(x)= + - -
N —

1
Number of sign changes in P(x) is 1
Maximum number of positive roots is 1

POO= - -+
1

Number of sign changes in P(-x) is 1
Maximum number of negative roots is 1
Find the exact number of real roots and imaginary of the polynomial
X9+ 9x” + 7x5 + 5x3 + 3x (Eg: 3.6(5))
Solution: P(x)= + + + + +

No sign change

No positive real root
P(-x) = - - - - -

No sign change

No negative real root

Since there is no constant term x = 0 is a root
& There are 8 imaginary roots
Show that the polynomial 9x° + 2x°— x* — 7x?+ 2 = 0 has atleast six
imaginary roots. (Eg: 3.30)
Solution:  P(x) = T F - - +

1 2

Number of sign changes in P(x) is 2
Maximum number of positive roots is 2

P()= - - - ¢

1

Number of sign changes in P(-x) is 1
Maximum number of negative roots is 1
There is a constant term (2) in P(x)
Zero is not a root
Minimum number of imaginary roots is
9-(2+1)=9-3=6
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Inverse Trigonometric Functions

Important Points:

Function Domain
sin~x [—1,1]
cos™1x [—1,1]
tan~1x R
cosec™1x R\ (-1,1)
seclx R\ (-11)
cot™1x R

Range
[="/2 /2l
[0, ]
="z ™/2)

[=7/2 /2] \ {0}
[0, 71\ {7/}
0, m)

If y=A sinox then the period = l%"l and amplitude = |4|

2 & 3 Mark Questions

1. Find the value of sin~!(sin27/5)

Solution:
= sin~t (sin (r[ — g))
= Sin_l(sin(”/g))
T3 e="/ "/

2. Find the value of sin™1 (sin ‘%")

Solution:
=sin™! (sin (n + %))
= sin‘l(—sin(”/4))
= sin~(sin(— n/4))
= -1 =" "/

3.  Find the value of cos™? (COS (%T))

Solution:
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Find the value: tan™1! (tan 5—")
4
Solution:
tan~? (tan %ﬂ) =tan! (tan (n + %))
= tan™*(tan ™/, )
=2 € (="/3, /)
Find the principal value of sec™?! (i)

V3
Solution:

sec™! (2/\@) =cos™?! <\/§/2) = 7T/6

sec™lx = cos™?! G)
cot™(1/,) =e Find the value of cos 6
Solution:
0 = cot™1(1/,)
cot O = 1/7:tan<9 =7
secd = V1+ tan26=v1+ 49 =50 =5v2

1
cos @ = o~
Find the principal value: cosec™*(—v2)
Solution:
(v2) =it (Y )
cosec ( \/_) sin /\/7
= —sin™?! (1/\/7) sin"1(—x) = —sin"lx
="/, x e[-1,1]
sin™1(2 — 3x%)in Domain
Solution:
-1 <2-3x2 <1
(—2) -3 <-3x? < -1
(+3) -1 <—-x%* < —1/3
(—1) 1> x> 1/
1
1 -1 1
\/_§ < |X| <1 —1 ﬁ \/—5 1

wel-1-1 gl v Y5 1]

77 of 123

Kindly send me your questions and answerkeys to us : Padasalai.Net@gmail.com



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net - No.1 Educational Website in Tamilnadu

10.

11.

12.

cos cos(-T/c)| # T/, True? Justify your answer

Sol:

cos™*(cos(=T/¢))= cos*(cos™/()=""/

cos™Y(cos(— ”/6)) * =T/

Find the Domain F(x) =sin™! (—xz;,; 1)

Sol:

2
x“+ 1
|s1
2X

x?2 + 1 <2|x|
x>+ 1-2x] <0

(x| -1)? <0
x| -1 < 0
xe[—1,1]

cos™1 (2 +;inx) Find the Domain

2+ sinx

Sol: -1 < 3 <1
x3) - —3 <2+4sinx < 3
(-2) - -5 <sinx <1
—5 <sinx <1
= Tlp=x=T)

x € [=T/y. 7/l
Find the value sin™1 (sin%"cosg + cos%ﬂ .sin g)
Sol:

= sin™" (sin (3 + %))
)

= sin~*(sin(2"/3))
= sin™*(sin(w —/3))
= sin™" (sin?)

=2 € [T/, 7/l
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Applications of vector Algebra

Important Points:
1. @.b = [a@l|b|cosd

2. @ x b = [al||bl|sine ™

3. Workdonew = F.d

—

4. Torque ©t=7 X F

5. @ b, © arecoplanarvectors [a@, b, ¢]= 0

6. @, b are perpendicular vectors< @.b =0

7. @, b areparallelvectors & @ x b =0

8. Volume of parallelepiped with coterminous vectors vV = |[@, b, ©]| Cubic units

2 marks/ 3 marks question

. Cosine formulae:
With usual notations in AABC, prove a2 = b? +¢? — 2bc cos A
Solution:

-k

INAABC

= —(
@?2= (b + &)?
a? b2+ c24+2b.7¢C
a’> = b%+ ¢?+ 2 bccos(m — A)
a’? = b?+ c?>—2bccosA
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With usual notations prove that in AABC, prove a = bcosC + ccosB

by vector
method .
Solution:
In AABC
+b+CT=0
a=-b-7¢C
d.@d=-b.a - c.a
a’? = —bacos(m — C) — cacos(m — B)
a’ = abcosC + accosB
a = bcosC +ccosB
With usual notations in AABC prove that - = —— = —<_ by vector method
R sin A sinB sinC
Solution:
Area of AABC
l|& X E| =
|@ x b| = |b x
absin(r — C) = bcsin(m — A) = casin(r — B)
absinC = bcsinA = casinB
sinC _ sinA _ sinB a b c
c a b sind  sinB _ sinC
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4. A particle acted upon by constant forces2i+5j+ 6 kand—i — 2 j — k is displaced
from the point (4, -3, -2) to the point (6, 1, -3) find the total workdone by the forces:

Solution:
F=(21+5j+6k)+ (-i—2j-k)
F =1+4+3j+5k
d=AB=0B—-04

=(61+j—3k)—(4i—-37-2k)
=61+ j—3k—4i+3j+2k
=21+4j—k
The work donew = F . d

=(+3j+5k).(2t+4j—k)

= 2+4+12-5= 9 Units
5. A particle is acted upon by the forces3i—2j+2kand2i+ j—k is displaced

from the point(1,3,—1) to the point (4,—1,4). If the work done by the forces is 16

units, find the value of A
Solution:

==

|

F=03Bi-2j+2k)+ (2i+j-k)
F=151—j+k
d=(41—j-2k)-(1+3j—k)
d=41—j+2k—-1-3j+k
d=31—-47+Q+1Dk
Given W = 16
F.d =16

(5i—j+ k).(3i—4j+ A+ 1k) =16
1544+ 1+1 =16

A+20=16
A=16—20
A=—4

6. A particle is acted upon by the forces 81 — 27 + 6 kand 6i + 2j — 2 k is displaced from
the point(1, 2, 3) to the point (5,4,—1). Find the total work done by the forces.
Solution:

F=(8t+2j—6k)+ (61+2]—2k)

F = 14i+4j-8k

d=(5i+4j+k)—(+2j+3k)

d=51+4j+k—1—2j-3k
d=41+2]-2k

The work done W = F.d

=(14i+4j—-8k).(41+2j— 2k)
=56+8+4+16
= 80 Units
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Forces of magnitudes 5v2 and 10v2 units acting in the directions3i+4j+ 5 kand
101+ 6 j — 8 k respectively, act on a particle which is displaced from the point with
position vectors 4 i — 3 j — 2 k to the point with position vector 6 i + j — 3 k Find the

work done by the forces.

Solution: F= 5\/5(3:%%5 k) 10\/5(10124\-/156]A—8k)
F= 131+10j -3k
d= (61+j-3k)—(41—37-2Fk)
d=61+j—3k—4i+3j+2k
d=20+4j—k

i+10j-3k).(2i+4j—k)
6+ 40 + 3 =69 Units
Torque(t) :

If a force F is applied on the particle at a point with position vector # then the

—

torque or moment on the particle is givenby ¢ = 7 x F
Find the magnitude and the direction cosines of the torque about the point (2, 0, -1) of the

force 2 i + j — k, Whose line of action passes through the origin.

e .

Solution:-

|
N

—_ O Y
—_

= 10 -1 —-j2-2)+k(-2-0)
=—i-2k
Magnitude = VI +4 = V5
N : -1 ~2
Direction cosine = (ﬁ , 0, ﬁ)
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9. Find the magnitude and direction cosines of the torque of a force represented
by 3 i+ 4j — 5k about the point with the position vector 2i — 3j + 4k acting
through a point whose position vector is 4i + 2j — 3k

Solution :
F=37T+47 -5k
T =(47+427-3k) - (27 -37 +4k)
T =47T+27-3k-27T+37 -4k
r=2T+57 -7k
Torque ©¢= 7 x F
i j ok A
=12 5 —7|= 1(-25+28)—j(—=10+21) + k (8 — 15)
3 4 -5
=31—-11]-7k

Magnitude =+9+ 121 +49 = V179

Direction cosine —( 3 1 il )
“\Wi79 'Vi79’ 179

10.  Find the torque of the resultant of the three forces represented by—3 i + 6 j — 3k,
4i-10j+ 12k and 4 i+ 7j acting at the point with position vector
8i—6j—4k

Hintt F = F,+ F,+ F; =5i4+3j+9%k

= —-10i—-9j+5k
x F
T =-96i+115j + 15k
11.  Find the volume of the parallelepiped whose coterminous edges are given by the vectors
2i—3j+4k, T1+2j—k and 3i—j+2k
Solution: @ =2i-3j+4k
b =i+2j—k
T =31—j+2k

—
r
—
r

Torque t =

. 2 -3 4
[@, b, 7C]=01 2 -1
3 -1 2

=2(4-1) +3@2 +3) + 4(-1-6)
=6+ 15-28 = —7
& Volume of parallelepiped = 7 Cubic units
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12.  Show that the vectors i+ 2j—3k, 2i—j+2k and 3i+ j—kare coplanar;

- 1 2 -3
Solution: [@, b, <T]=[2 -1 2
3 1 -1

=1(1-2) — 2(-2-3) =32 + 3)
= 1(=1) - 2(=8) = 3(5)
= -1+ 16 — 15
[@, b, <]= 0
=@, b, arecoplanar vectors
13.  The volume of parallelepiped whose coterminous edges are
i+Aj—3k i+2j—k, —3i+ 7j+ 5k is90 cubic units. Find the value of A
Solution:  [d, b, &= 90

7 A =3
1 2 —-1]1=90
-3 7 5

7(10 +7) — A(5 —=3) —=3(7 + 6) = 90
7(17) — 1(2) - 3(13) = 90
119 — 21-39 = 90
—-21+ 80 = 90
—24A=10
A= -5
14. let@ =i+j+kb =i, and © = c4i+ c;j+c3k If ¢ =1landc, = 2such
that @ ,b , € arecoplanar.

Solution: [@, b, €]=0

1 1 1
1 0 O
1 2 x

1(0) - 1(x) + 1(2-0) =0
Xx+2 =20

=0

X =-2=> X=2

—

15. If @ =i—2j+3k, b =2i+j—2k € = 3i+ 2j+kFinda@ .(b x )

\ |1 -2 3
Solution: di.(b x¢&)=labdl=l2 1 -2
3 2 1
=1(1+4) +2(2+6) +3(4-3)
=1(5) + 2(8) + 3(1)
=5+16+3
=24
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16. If thevectors @, b , ¢ are coplanar, then prove that the vectors
@+ b, b+, ©+a are also coplanar
Solution: @, b, T are coplanar = [, D, <] =0

[@+b, b+7C, c+a]=2[a,b,<c]=0
-~ a@+ b, b+ ¢, C+a are coplanar Vvectors.

17. If '@, b , ¢ arethree vectors, prove that

[@+¢., @+ b, @+b+7|=[a, b, 7]

Solution :
. . 101 .
[e+<c, @+ b, @+b+7] =1 1 o|l[a, b,c]
1 1 1

2

18. Provethat[a@ x b ,b x ¢ ,¢ xa|=[@, b, €]
Solution :
[@x b, bx T, ¢xa]l=(axb).[(bx 7T)x(cxa)

=(a x b).{[b, c, alc-[p, ¢, cla}

Note:
1 T Xb #bXxa
2 @ x(b xc)# (@xb)xc
19. If @ =i-2j+3k b=2i+j—2k, € = 3i+ 2j+ k Find
()y(@ x b)x ¢ (iY@ x(b x )
Solution :
I L
axb=1|1 -2 3
2 1 =2
=1(4-3)—j(-2—-6)+k(1+4)
=i+8j+ 5k
. i ]k
(@xb)x<c=|1 8 5
3 2 1

= (8 —10) —j(1 —15) + k(2 — 24)
= -2i + 14f — 22k
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_ T 7k
ii)b x¢c=12 1 =2
3 2 1
=T(1+4)—-F7Q2+6)+k(4-3)
=57 -87 +k
. r7 ok
a@x (b x7) =1 =2 3
5 -8 1

=T(-2+24)— 7(1-15) + k(-8 + 10)
= 227 + 147 + 2k

—

20. For any vectors ‘@ Prove that
ix(@xD+jx(@xN+kx (@ x k)= 2d

Solution :
Let @ =xi +yj+zk
Tx(@x1D)=(T.TDa - (T. )7 = a — xT
I X(@XT)=a —X Tovrieiiiinnnnnn (1)
TX@XT)="a =y Teveeeiiiiiiinnn (2)
kx(@xk)=a—2zFk. ccccrninnnnn (3)

D +@)+ @)
STXx@xTD+T x(@x PD+k x (@ x k)

=3a — a =2a

21. Prove that [a@- b, b-7C ,c-a]=0
Solution :
[@-b ,b-7C, ¢-a]
1 -1 0 .
=lo 1 -1|[a, b, 7]
-1 0 1

[1(1—0) + 1(0 =1) + 0][@, b, ]

1-1[d, b, ¢
=0
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22. Find the parametric form of vector equation and Cartesian equations of the
x-1_ y¥3_ 82

straight line passing through the point (-2, 3,4) parallel to — . -

Solution : @ =-20 +3j+4k ; b =—41 +5] -6k
Parametric vector equation:

T =a +tb

7 = (21 +3j7+4k)+t(—4f +5j—6k)
Cartesian equation:

X=X1 _ Y=Y1 _ Z—Z1
by b, b3
x+2 _ y-3 _ z—4
-4 5 = -6

23. Find the direction cosines of the straight line passing through the points (5, 6, 7)
and (7, 9, 13) also, find the parametric form of vector equation and Cartesian
equations of the straight line through two given points
Solution: a=51+6j+7k

b =71 +9+ 13k
b —a@ =20 +3j+6k
Direction cosines: (% 2, g)
Parametric vector equation:
T =a+t(b-a)
& 7 = (51+6j+7k) + t(2t +3]+6k)
Cartesian equation:

x5 _ y=6 _ 27
2 3 6
24. Find the acute angle between 7 = (4i—j) + t(i +2j—2k),and
T = (i—-2j+4k) + S(-i—2j+2k)
Solution: b = i1+2j-2k , d = —i—-2j+2k
|b.d|_ |-1-4-4] _ |-9] _9 _
CosO = Fa] ~ Vizaravizers vews o - 1
cosf =1
0 = cos™1(1)
6= 0°
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Differentials and partial Derivatives

Important Points:
1. LG = flxo) + f(x0)(x —x0), Vx € (a,b)
(or)
fx+ Ax) = (x)+ f'(x)Ax
Absolute error = Actual error — Approximate error

_ Absoluteerror

Relative error =
Actualerror

Percentage error = Relative error x 100
Differential of f; df = f'(x)Ax
Recall, Differentiation formulae

o v s W N

2, 3 Mark questions

1. Evaluate df for f(x) =x*+3x , if x = 3 and dx = 0.02
Solution: df = f'(x)dx
df = (2x+3) dx
= (2(3) + 3) (0.02)
df = 0.18
2. Find an approximate value at given point:
f(x) =x3—5x+12,xy = 2

Solution:
L(x) = f(xo) + f’(xo)(x — Xo)
f(x) =x3—5x+12 f(x) =f(2)=8—-10+12=10
f'(x) = 3x*=5 flx)=f(2)=12-5=7
L(x)= 10+ 7(x = 2)
=10 + 7x- 14
= 7x-4

3. Find the differential dy, y = (3 + sin 2x)2/3
Solution: dy = %(3 + sin 2x)_1/3 (2 cos 2x) dx

dy _ 4 cos2x [ dy — y; dx]

= 1
3 (3+sin2x) /3
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Assume that the cross section of the artery of human is circular. A drug is given to
patient to dilate his arteries of the radius of an artery is increased from 2mm to

2.1mm, how much is cross sectional area increased approximately?

Solution:
df = f'(x)Ax
r=2mm, dr=21-2=0.1mm
Cross sectional area = A = nr?
dA = 2nrdr
=2 Xxx2x0.1

dA = 0.4nmm?
A circular plate expands uniformly under the influence of heat. If the radius
increased from 10.5cm to 10.75cm, there find an approximate change in the area

and the approximate percentage changes in the area

r = 10.5, dr = 10.75- 10.50
= 0.25
Solution
Areaofcircle = A = nr?
dA = n(2rdr)

= 27(10.5) (0.25)
dA = 5.25mcm?

_ ﬁ __ 525w _ o
Percentage error = ) X 100 = —1'[(10.5)2 X 100 = 4.762%

5 marks Questions
Show that the percentage error in the nth root of a number is approximately%
times the percentage error in the numbers
Proof:: y = x%
logy = /nlogx

%y x 100 :%(‘1—" ><100)

dyy x 100 = % (percentage error in the number hence proved)
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The trunk of a tree has diameter 30cm. During the following year, the
circumference grew 6cm. (1) Approximately, how much did the tree’s diameter
grow? Il) What is the percentage increase in area of the tree’s cross section?
Solution: Diameter d =30cm  Radius r = 15cm
i.Increase in circumference = 6
2nr, — 2nry = 6
Approximate change in diameter =2(r, —ry) = s

T
ii.2(ry, — 1) =%:> r,—1 = % — dr :%
A=nr? = dA=2mrdr
_ 3
- 27'[(15);
= 90cm?

- d
Percentage increase = <= x 100 = —

1(15)2
The time T taken for a complete oscillation of a simple pendulum with length [ is

x 100 = 2o,
T

given by the equation T =21‘t\/§, where g is a constant. Find the approximate

percentage error in the calculate value of T corresponding to an error of 2 percent
in the value of L.
Solution:

2

di=(2%) 1=

!
100
T = 27'[\/Z
g
logT = log2m + 1/210gl—1/2 log g
%100 = £ x100
T 21

2L 100
100 21l
= X100 = 1%
A sphere is made of ice having radius 10cm its radius decreases from 10cm to 9.8cm.
Find approximately for the following:

i) Change in the volume 1) Change in surface area:
Solution: r =10, dr=9.8 —10 = —o0.2
i) Volume of the sphere  : V ==mr?

dv =4/3 n(3r3dr)
= 471(10)2(-0.2)
dV= —soncm?
ii. Surface area of the sphere:
S = 4nr?
dS = 4m (2rdr)
=8rn(10) (-0.2) = —16mcm?
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A right circular cylinder has radius r = 10cm and height h = 20cm. Suppose that
the radius of the cylinder is increased from 10cm to 10.1cm and the height does not
change. Estimate the change in the volume of the cylinder. Also calculate the

relative error and percentage error.

Solution :

i. Absolute error = Actual error — Approximate error

. . Absolute error

ii. Relative error = ————

Actual error

iii. Percentage error = Relative error x 100

Given
r=10cm, h=20cm ; dr=10.1-10.0=0.1cm
Volume of the cylinder V = nr?h = 20 nr?
dV = 40 nrdr
=40 (10)(0.1)

Approximation error = 40 nc3

Actual error = V(10.1) - V(10)
= 2040.2m — 20007
= 40.2mcm3
Absolute error = Actual error — Approximate error
= 402w — 40m
= 0 27‘[
Relative error = 705 = 0:00497

Percentage error = Relative error x 100 = 0.00497 x 100 = 0.497

Find an approximate value (123) ?/3 using L(x)
Solution: Let x, =125, Ax= -2

fOO) = x3, flx) = 25
W.K.T. f(x,+ Ax) = f(xo) + f'(xo) Ax

(123)s =25+ - 1/3 (~2) | x1/3 = (125)"/3
=25+ ; X ( 2) :(53)1/3
=25—-=- = 5§
15
= 25-0.2666

& (123)%s = 24.7334

f(x)=3%¥x , x= 27 find an approximate value of 3/27.2
Solution: x = 27

fx) = \/_
W.K.T. fxo + Ax) ~ f(xo) + f(xo) Ax
f(272) = 3+ o 2/3>< 0.2
= 3+ —>< 0.2
32><9
=3+ —
270
23273 = 3+ 0.0074
= 3.0074
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Applications of Integral Calculus

Important points:

L X4

b
The curve y = f(x), Area lies above the x - axis A :I ydx
b
% The curve y = f(x) Area lies below the x - axis A = [ - ydx
d
% The curve x = g(y), Area lies right of y - axis A:jxdy

d
% The curve x = g(y), Area lies Left of y — axis A :J'— xdy
% Common area of the region bounded by the curves y, = f(x),y, = g(x)about x-axis
b
A=[(y, -y, Jdx
% Common area of the region bounded by the curves x, = f(y), x, = g(y)about y-axis
d
A :j(xu - XL)dy

s If f(—x) = —f(x)then f is an odd function

* If f(—x) = f(x)thenf isan even function

n!
qn+1

+ Gamma Integral : [ x"e *dx=
0

<> j" f(x)dx = T f (a—x)dx

0 0

<> j!f(x)dx:if(a+b—x)dx

a

1
o M y\n - m! xn!
X !x (@—x)"dx ———
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4.

2 and 3 marks question

% Reduction formulae:

z n—1 n-3

I, I3|n xdx = _[cos xadx
0

NN
n
= |

T

2
Evaluate: j sin xdx

Solution:
9 7531 m_ 63w

n=10, L,= —.-.=.=-.=
v 107 40'8'6°4°2 "2 512

T

2
Evaluate: '|'cos7 xdx

Solution:

n:7, 17: E

35

N|o
S

1=
3

Evaluate:: [ (sin? x+cos' xix

oty

Solution:

71'

o'—.wm

sin’® xdx + Jcos xdx

=12 + 14,
3 _ 7m
16 16

N |-

.
2

W
N R
TP
|
a3
+

Evaluate [ (sin® xx cos’ x Jix

O v [ N

Solution:

(L cos® x)cos* xdx

11
O N |

T

NIR w|N

1
T
2

)

)

nis odd

nis even
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72’

cos*x 7

Evaluate:: j dx

sin°x 3

Solution:

(3cos X—7sin’ x)jx

ot_,,\)\;.

T

2
=3 [cos* xdx— 7.[sin5 xdx

O = | N

=3I, — 7Is

S3G4Y-7G 1) - -

N

k]

Evaluate: jsin6(2x)dx
0

Solution:

Let t = 2x, £=2,E=dx
dx 2

2
I :I3|n tﬂ: 1
0 2 2

o—mln

sin’tdt=" -1

o N

Evaluate: [ sin® (3x)dx
0

Solution:

Let t = 3x, E—3,ﬂ=dx
dx 3

X 0 /6
t 0 /2
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2z
. 7 X X 0 2
8.  Evaluate: [sin’ ~dx T
o 4 t 0 | n/2
Solution:
Let t=2% £ =1 4dt=dx
4 dx 4
: :
I :jsin7t(4dt): 4Jsin7t.dt: 41,
0 0
6 4 2 64
r=alr.ri1]= 2
< Gamma Integration: jx”e’axdx:a:il, a>0
0
o.  Evaluate: I x%e *dx
0
Solution: n=>5, a=3
_ 51 _51
I _35+1 _3_6
10. Evaluate  [x%“dx= 32, >0 Finda
0
. < 2 ol X 0 0
Solution:: I:Ix e (xdx)= 32
0 t 0 I
t = x2 2= ox E=x dx
dx 2
_ > —qt At _ 1,0 1 _at _
I=[, t.e”®.—=32="[ tle™® dt = 32
J, tle=*dt = 64 (By Gamma Integral)
1 _ 2 _ 1 -1 ..
- 6= == a =2 (v a>0)
o, lml nd_m!Xn!Wh d ey .
X !x @1-x) x_(m+n+1)!( ere m and n — are positive integers)
1
11. Evaluate:jx*”(l—x)“dx
0

Solution: m=3, n=4 m+n+1=8
|:3!><4!: 6 x4! _ 1 _1
8! (8.7.6.5)x4! 8.7.5 280
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1
12.  Evaluate: Ixz(l— x)%dx
0

m=2,n=3, m+n+1=6

2'X3'2><6 12 _ 1

6! 720 720 60

¢+ Properties of Integral:

Solution:

D)

I j f(x)dx:Tf(a—x)dx

0

ii. j.f(x)dx:j.f(a+b—x)dx

13. Evaluate: T 109
Jf(x)+ f(a-x)
Solution I :I f(x)jg‘x()a—x) X e, (1)
By property,i f (x)dx =T f (a—x)dx
% f(a-x)
I_~£f(a—x)+f(x) ........................ (2)
X<> a—X
() +f(a-x)
(1)+(2):>2'_£ f(x)+ fa—x)
21 ZTdX =[x],* =a
| =2
o[
14. Evaluate: !mdx
Solution j.\/_ \/_ ................... (1)
) X+
By property j f (x)dx :j‘ f(a+b—x)dx
= .2[\/; ........................ (2) x> 5-x
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15.

L BX
| x>

2|:jdx =(x),° =3-2=1
2

1)+ (@) =2l= j

3z

8
1
Evaluate: —dx
;|,.1+ Jtan x
8
3z
8
Solution I :I 1
wq, Vsinx
8 Jcosx

Jcosx ++/sin x

8 /
| = J’ COSX dx
g

b b
By property, [ f(x)dx= f(a+b—x)dx

A/sin X

| =
Jsinx ++/cosx

m\ﬁ'—nm‘ﬁw

) + (2) = 21 = .[ COSX +sinx

\/COSX ++/sinx

dX

Sin X <> coS X
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0 ;f  isanodd function
a

y J;f(x)dX: 2'[ f(x)dx ;f isaneven function
0

e L]

16. Evaluate sin? xdx
2
Solution: f(x) = sin*x = (sinx)?
f(=x) = [sin(—x)]*=(-sinx)? = sin’x = f (x)
f(-x) = f(x) & fis an even function

(1—cos2x) dx

| =2 |sin’xdx= 2

O | N
Ot~ [N
N

2 4 2

= [ (m 1) o

17. Evaluate: X cos xdx

— oy

NN

Solution: f(x) = x cosx f(=x) = (—x) cos (—x) = —xcos x
&f(—x) = —=f(x)

f(x) is an odd function

2
| = jxcosxdx=0

4
d
18. Evaluate: Jxx
3

24
. 4 d da 1 -
Solution: I = f3 " fzz fxz faz = 5103 (;5))
_[1 x—2\1* =
1= [t ()], 2=

= [log? ~ log]

i)
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3
19. Evaluate: | Tt dx x | 0 | m/3
1+sec~x
0 t 1 2
) d
Solution: t =secx dt = secx tanx, dt=secx tan dx
2 dt dx
- .. _ -1
|_I — c = tanTlx
1

=[tan~1(t)],*=tan"1(2) - tan~1(1)

— -1 n
=tan™*(2) - ”
2 1
20. Evaluate: ! = dx <~ 1 0 9
it t 0 3
Solution: V=t Xx= tz’a = 2t,dx = 2tdt
2 1 2 dt 3
I =£ —— (2t dt):£ ~—=2 [log(1 + t)]o
| =2[log4—log1] = 2log4—-0=1og4?=1log 16
2
21. Evaluate: I (x+1) o @
2 X
Solution: I = I GG
By partial Fractions, ————— = LR
(x +1)(x+2) x+1 x+2 x+1 x+2
1
I'= f (Gt 7o)
=[—log(x + 1) + 2log(x + 2)]?
=[log(x + 2)% — log(x + 1)]?
_ (x+2)? 2
_[10 (x+1)]1
_ 16 9
=log () ~ log (3)
— 16/3 _ 32
=log () =log (33)
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22.

23.

D)

24.

4
Evaluate: j lx + 3|dx
24

Solution: |x + 3|:{_§Cx++33) ;ci :?;

I=__|.3 —(x+3)dx +i (x + 3)dx

-4
4

—{z-9)-@- 1]+ [6 12— (-9)

[+ [+

:—[’“2—2 + Sx]:i + [’;—2 + Sx]

=2 —4+20+ 2= 16+9=25

If n is odd and m is any positive integer (even or odd)

n-1 n-3 n—->5 2 1
m+n S min-2 S m+n-4 77 " m+3 " m+1

sin™x cos™x dx =

O N [ N

sin™x cos™x dx = sin™x cos™x dx

O N [ N
O = [N

| = m-—1 m-—3 m-—75 2 1
n+m " n+m-2 T n+m-2 77 'n+3 " n+1

If n or m any one odd

Evaluate: sin3x cos®x dx

o t—yo N

Solution: Herem=3, n=5, m+n=8

! 24

2
"6

Evaluate: sin’x cos*x dx = sin*x cos®x dx

ot— |y
ot—y |y

I
Ne)

Solutionm =5 n =4, m + n
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PRABABILITY DISTRIBUTION

Random Variable
X:S—>R

Discrete Random variable X has finite
(or) countably infinite values

Continuous Random variable X has
values in the Interval | is a set of R

Probability mass function
f(x)- P.M.F.

£ (x)is P.M.F. then
Lf(x)2 0,

i,y f(x,)=1

k=12...m

Probability density Function

f(x)—p.d.F.
f(x)isa p.d.F.
i.f(x)=0 V' x

ii. jf(x)dx:l

Cumulative distribution F(X)Function

FX) = p(X <x) = > f(x)

X; <X

X < X X €ER

Cumulative distribution FunctionF (X)
F(X) = P(X<x) = ff(t)dt

—o<x< ©
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2 Marks Questions

Suppose two coins are tossed once. If X denote the number of tails
i) Write the sample space ii) Find the Inverse image of 1
Sample space S= {HH, HT, TH, TT}

X — denote no of tails in

X=01,2 2 tosses

XHT) =1 =>HT=x"1(1

X(TH)=1 =TH=x"1(1)
~ Inverse image of 1 is {HT, TH}
Suppose a pair of unbiased dice is rolled once. If X denote the total score of two
dice write down

1) Sample space i) Inverse image of 10
((L,1)(1,2) e (1,6)
1(2,1)(2,2) e ces e (2,6)

5=/ §
| .

\(6,1),(1,2) o e o . (6,6))

Let the random variable X- denote sum of the numbers shown in both the dice

X=2,3,4,56,7,8,9, 10,11, 12

X(4,6)=X(5,5)=X(6,4)=10

~X71(10) = (4,6), x71(10) = (5,5)

X~1(10) = (6,4)

Inverse image of 10 = { (4, 6), (5, 5), (6, 4)}
Suppose a discrete random variable can only take the values 0, 1, 2. The
probability mass function is

x2 +1 _
f(x): {T ) x—0,1,2
0 , Otherwise
Find the out probability mass function
—0+1i=1 11 _ 2
f0)=0+-== fQ)====
2241 _5
f@2)=——=~
2f0g) =1
242432158
k k k k
k=8
P.M.F.
X 0 1 2
F(x) 1 2 5/8
Each pi >0 xXpi=1

102 of 123

Kindly send me your questions and answerkeys to us : Padasalai.Net@gmail.com



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net - No.1 Educational Website in Tamilnadu

If X is a random variable with distribution function F(x) given by
Solution:

0, x<O0
F(x)= {x , 0 <x <1 Find the probability density function
1, x =1
Density function
0, x <0
f(x)=F(x) = {1 , 0 <x<1
0, x=1

3 Marks Questions

An urn contains 5 mangoes and 4 apples. Three fruits are taken at random. If the
number of apples taken is a random variable then. Find the values of the random

varia_ble and number of points in the inverse images. Mango M
Solution:
S = {4 apples, 5 mangoes} Apple - A
Let the random variable X-denote getting no of apples in 3 draws, X =0, 1, 2, 3
X(MMM) =0
X (AMM) = X (MAM) = X (MMA) =1
X (AAM) = X (AMA)= X (MAA)=2
X (AAA) =3
Values of X 0 1 2 3 Total
Number of points in inverse images 1 3 3 1 8

Two balls are chosen randomly from an urn containing 6 red and 8 black balls.
Suppose that we win Rs.15 for each red ball selected and we lose Rs.10. For each
black ball selected X-denote the winning amount, then find the values of and
number of points in its inverse images.
S= {6 red, 8 black}
Let the Random variable x- denote the winning amount

X =-20, 05, 30

4

X (BB) = (-10-10=-20) [8c, =4~ =28
X(RB)=(15—10=5) [6c; x8c1 =6x8=48]

X(RB) = X(BR)

3
X (RR) = 15 + 15 = 30 [6c, :fi; =15
Values of X -20 5 30 Total
Number of elements in inverse image 28 | 48 15 91
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Three fair coins are tossed simultaneously. Find the probability mass function for

number of heads occurred
S={HHH, HHT HTH, HTT, THH, THT, TTH, TTT}
(Let the random variable X denotes number of heads occurred)

4 4 44T T T I|+

- 4 T T 4 4 T IT| ™

4T AT+ T A4 TP

X=0,1,23 P(s) = 1/2
P(x=0) =P(F)xP(F) x P(F) P(F) = 1/2
1,11
T2 7272 T8
P(X =1) =P(s) x P(F) X P(F) x 3
= l X l X l X 3 - E
2 2 2 8
P(X=2) =P(s) xP(s) x P(F) x 3
1 1 1 3
== X-X=-X3==
2 2 2 8
P(X=3)= P(s)xP(s)xP(s)::% x%x%:—
P.M.F.:
X 0 1 2 3
f(x) 1/8 3/8 3/8 1/8
All Pi >0
XPi =1
The cumulative distribution function of a discrete random variable is given by
0 -—oo<x< -1
0.15 -1 <x<0
_J035 0< x<1
F=1060 1< x <2
08 2 <x <3
1 3<x <o

Find the probability mass function of P(X< 1)
Thevalueof X=-1,0,1,2,3
f(-1)=F (-1)-F (-1) = 0.15—-0 = 0.15
f(0) = F(0) — F(-1) = 0.35-0.15 = 0.20
f(1) = F(1) — F(0) = 0.60 — 0.35 = 0.25
f(2) = F(2) — F(1) = 0.85 - 0.60 = 0.25
f(3) =F(3) —F(2) = 1-0.85=0.15
P.M.F.

X -1 0 1 2

f(x) | 0.15 0.20 0.25 0.25

0.15

PX<1)=P(X=-1)+P(x=0)
=0.15+0.20=0.35
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9. A random variable X has the following probability mass function
X 1 2 3 4 5
f(x) k? 2k? 3k? 2K 3k
Find 1) k i) P(2<x <5)
since f(x) isa P.M.F
Solution:

SP(X=x) =X f(x) =1

k? 4+ 2k?+ 3k*+2k+3k =1

6k*+ 5k—1=0 P=-6
k+1) (k= 1/)=0 s=5 [, 2

k+1=0 k—1/c=0

k=-1 k=1/,

no + possible

P2<X <5)=Px=2)+P(x=3)+ P(x=4)
=2k? + 3k%? + 2k
=5k24+2k=5x—+ 2 x - =2
36 6 36
kxe?* |, x>0

10.  The probability during function of X is given by f(x) = { 0 x <0 find k
Since f(x) isa p.d.f.

Solution:
f f(x)dx =1

® . 1,-2x h
k[, x'e™dx =1

n!
an+1

by Gamma Integral [° x"e~%dx =

n=1 a=2
kKX — =1

21+1
k

T

4
k =4
11.  If X'is the random variable with distribution F(x) given by
0 , x<0
F(x) = %(x2+x) , 0 <x<1
1 , x =1
Find 1) probability density function
i) P(03<x <0.6)
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Solution:

density function f(x) = {% (2x+1);0 <x<1
0 ; otherwise

0 , x<0
f(x) ={-(x+x) , 0<x<1
1 ) x =1

P(0.3< x <0.6) = F(0.6) — F(0.3)
==[((0.6)2 + 0.6) — (0.3)% X (0.3)]
= % x 0.57 = 0.285

DISCRETE MATHEMATICS

Important Points:

Let * be a binary operation on S
1) Closure property

1) Commutative property
Iii) Associative property
Iv) Existence of identity
v) Existence of inverse

Vab €S =
Vab €S
ax(bxc)=(a*xb)* c

axb €S
[a*b=b*3q]
Vab,c€S
axe=ex*xa=a, elistheidentity element
a listheinverseofaa*a = alxa=e

Truth Table
V(big) Writethe | T,F> | V(#), A()
A (small) write | small one F multiplication | Not p Not q
the big one rule
P q pvq pPAqQ pP—(q peq - p —(
T| T T T T T F F
T| F T F F F F T
FI T T F T F T F
F F F F T T T T
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p - q = (~p) vg using truth table

2, 3 Mark Questions

p g p~>d | ~p | (~p)vg

T T T F T

T F F F F

F T T T T

F F T T T
(1) l (2)

From (1), (2)

p->q =(~p)vqg
peq =(p - q)A(g - p) using truth table

p g p <q p—>q |d-p | (p > Al - p)
T T T T T T
T F F F T F
F T F T F F
F F T T T T
, (1) L, (2)
From(1)and (2)po q =( - q@)A(q - p)
pAq—-pvq P.T.tautology
p q pAq pvq pAq-puvq
T T T T T
T T T
F T T T
F F F T

p A q— pvq is tautology
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Verify whether the compound statement (p Aq)A ( = ( p vq)) is a tautology or
contradiction

p q (PAQ) pvq = (pva) | PAQA(=(pvQq)
T T T T F F
T F F T F F
F T F T F F
F F F T F

(pAq) (= (pvaq))isacontradiction
Using truth table check whether the statement —(pvg) v(-p A q) and = p or
logically equivalent.

p q -p | (pva) | = (pva) | (=pAq) | =(pva) Vv (=pAq)

T T F T F F F

T F F T F F F

F T T T F T T

F F T F T F T

L (1) l (2)
From (1) &(2)  —(pvo)v(-pAq) =-p
P.T. p— (= qvr)=-pv (—qvr)
P q | r —q (2qur) | p>(=qur) | —p - pV (= qur)
T T T F T T F
T T F F F F F
T F T T T T F T
T F F T T T F T
F T T F T T T T
F T F F F T T T
F F T T T T T T
F F F T T T T T
L, (1) ; (2)
p = (~qVvr) = 2 pv(=qur)
Do it yourself : Ex: 12.2 6,7,9,9, 10, 11, 13, 15
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10)

11.

Let A={a++V5b;ab €z} check whether the usual multiplication is a binary
operation on A.
Solution:

Let a++5b,c+/5d, EA

(a++/5b) (c ++/5 d) = ac +5bd + /5 (bc + ad) €A
Hence usual multiplication is binary on A.

On Zdefine®@ by (m® n)=m" +n™ vm,n € z Is ® binary on z?
Solution: when n = -p where p >0

_ 1 .
mt+mP = — Now m™ + n™ need not be in z

Hence ® is not binary on Z.
Let * be definedon R by (a*b)=a+ b +ab -7.

Is * binary on R? If so find 3* (_7/15)

Solution: a + b, ab, -7 are real numbers that their sum is also a real number. Therefore *
Is binary

3% (TThs) =3+ (T/1s)r3 (T/is) -7
=3 /15~ /157 7%5
A:[(l) ﬂ B= [(1) ﬂ find A VB, A\B
Solution:
ave=[1 3vlp 1=l
ACE P Y P s

Let p: Jupiter is a planet and
g : India is an island be any two simple statements
Give verbal sentence describing 1) = pvq i) pA—q i) p - —q
1) = pvq Jupiter is not a planet or India is an island
i) pA—q Jupiter is a planet and India is not an island
Iii) p = —q If jupiter is a planet then India is not an island
Do it yourself: Ex 12.2 2,3,4,5
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12.2 6.Construct the truth table for the following statements.

(i)=pA-q =p | 7q [ "pA—q
Solution:
No of simple statements = 2; No. of rows = 2% = 4 F F F
F T F
T F F
Last column corresponding to —p A —q T T T
(i) = (p A =q) =q | pPA=q | ~(pA-Q)
Solution:
No of simple statements = 2; No. of rows = 22 = 4 F F T
T T F
F F T
Last column corresponding to = (p A —1q)
T F T
(i) V@) Vg
Solution: No of simple statements = 2; No. of rows = 22 = 4
q | -q|pvg | (pVvaV-q
T F T T
F [T T T
T| F T T
F [T F T
Last column correspondingto (pV q) V —q
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(ivV)(=p=>1)A(p < q)
Solution:
No of simple statements = 3; No. of rows = 23 = 8

plalfr]| —p p->r [ pegq sp->1)A(peq)
T|T|T F T T T
T T F F T T T
T|IF|T F T F F
T|F|F F T F F
F T T T T F F
FIT|F T F F F
F F T T T T T
FIF|F T F T F

Last column corresponding (=p = 1) A (p © q)

Exercise 12.2: (7)

Verify whether the following compound propositions are tautologies or contradictions or contingency:
HlArg)A=(pVa)

Solution:

No of simple statements = 2; No. of rows = 22 = 4

p|a|pAqg|pvag | a(pVva | PADA=(VQ
T|T| T T F F
T|F| F T F F
F|T| F T F F
F|F| F F T F

Since last column contains ONLY F So it is contradiction
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(i) (V@) A—p) > q
Solution:
No of simple statements = 2; No. of rows = 22 = 4

plafpva|-p | (@EVYA-p | (pPVAA-p)—q
T|T| T F F T
T|F| T F F T
FlT| T T T T
F|F| F T F T

Since last column contains ONLY T so it is tautology

(i) (p=q) @ (=p = q)
Solution:
No of simple statements = 2; No. of rows = 2% = 4

pla|p=>q|-p|P=>q[p>qe(=p-(q
T|T T F T T
T |F F F T F
F|T T T T T
F | F T T F F

Since last column contains both T and F it is contigencey
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iV (p->aAr(@—>1))~>(Pp—rT)

Solution:

No of simple statements = 3; No. of rows = 23 = 8

A - -
P p—>q | q-r (P-aA@=1) | por ((p_)q()p_fqr) ")
T T T T T
T T F F T
T F T F T
T F T F T
F T T T T
F T F F T
F T T T T
F T T T T

Since last column contains ONLY T so it is tautology
Exercise 12.2: (8): Show that (i) =(p A q) = =pV—q
Solution:No of simple statements = 2; No. of rows = 22 = 4

p pAq | =(pAQ) | =p | =q [ =PV —q
T T F F F F
T F T F | T T
F F T T | F T
F F T T | T T

Since column corresponding to L.H.S and R.H.S are identical, Hence =(p Aq) = =p V —q

(i)=(p=>q)=pA—q
Solution:No of simple statements = 2; No. of rows = 22 = 4
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pla|lp~>aqa|~(P=>a | q|pA-q
T|T| T F F F
T|F F T T T
F|T| T F F F
F | F T F T F

Since column corresponding to L.H.S and R.H.S are identical, Hence =(p = q) = p A 1q

Exercise 12.2: (9): Prove thatq = p = —p = —q
Solution:No of simple statements = 2; No. of rows = 2% = 4

pl1afa—=p | 7P| 9| 7P~ 7q
TI|T T F F T
T | F T F T T
F|T F T F F
F | F T T T T

Since column corresponding to L.H.S and R.H.S are identical, Henceq » p = —=p = —q

Exercise 12.2: (10):

Show that p — q and q — p are not equivalent
Solution:

No of simple statements = 2; No. of rows = 22 = 4

Plq pP—=q | q—p
T[T T T
T | F F T
F | T T F
F | F T T
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Since column corresponding p — q AND q — p are NOT identical. p = q and q — p are not equivalent

Exercise 12.2: (11):

Show that =(p & q) = p < —q

Solution:

No of simple statements = 2; No. of rows = 22 = 4

pla|peq| a(peq | g9 | peq
T|T T F F F
T |F F T T T
F|T F T F T
F | F T F T F

Since column corresponding p = q AND q — p are NOT identical

p — g and q = p are not equivalent

Exercise 12.2: (13):

Using truth table check whether the statements —(pVq) V (=p A q) and —p are logically equivalent.
Solution:

No of simple statements = 2; No. of rows = 22 = 4

p|la|pva | a(pVvag | -=p | pAq | a(PVYV(=pAQ)
T|T| T F F F F
T|F| T F F F F
FlT| T F T T T
F|F| F T T F T

Since column corresponding =(p V q) V (=p A q) and —p are identical
Hence =(p V q@) V (=p A q) and —p are logically equivalent
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1. Applications of Matrices and Determinants

ANSWERS

1.b 2.a 3.d 4.b 5.c 6.b 7.c 8.d 9.b 10.d
11.b 12.a 13.b 14.d 15.a 16.d 17.b 18.d 19.b 20.d
21.d 22.C 23.a 24d 25.d
2.Complex numbers
l.c 2.a 3.d 4.a 5.a 6.a 7.a 8.b 9.d 10.b
11.c 12.a 13.a 14.b 15.d 16.b 17.a 18.a 19.b 20.c
21.a 22.C 23.d 24.d 25.b
3. Theory of Equations
la 2.b 3.a 4.c 5.a 6.d 7d 8.a 9.c 10.c
4. Inverse Trigonometric Functions
la 2.b 3.c 4.b 5.a 6.c 7.a 8.c 9.c 10.b
11.b 12.d 13.d 14.d 15.d 16.c 17.b 18.b 19.a 20.c
5. Two-Dimensional Analytical Geometry 2
la 2d 3.c. 4.c 5.a 6.d 7d 8.a 9.a 10.b
11.b 12.c 13.c 1l4.c 15.b 16.a 17.c 18.d 19.c 20.c
21.a 22.a 23.c 24.b 25.b
6.Applications of Vector Algebra
la 2.a 3b |4c 5.a 6.c 7.d 8.c 9.a 10.b
1l.a 12.c 13.a 14.a 15.b 16.d 17.d 18.b 19.c 20.d
21.b 22.a 23.b 24.c 25.d
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7.Applications of Differential Calculus

1d 2.b 3.c 4.c 5.a 6.d 7.c 8.a 9.b 10.b
11.b 12.a 13.a 14.d 15.c 16.c 17.d 18.b 19.c 20.c
8.Differentials and Partial Derivatives
la 2.b 3.c 4.b 5.b 6.b 7.d 8.b 9.a 10.c

11.b 12.d 13.c 14.b 15.d

9. Applications of Integration
1d 2d 3.c 4.a 5.c 6.c 7.c 8.c 9.b 10.a
1ll.a 12.d 13.b 14.d 15.d 16.b 17.b 18.d 19.d 20.c

10.0Ordinary Differential Equations

la 2.a 3.b 4.b 5.a 6.a 7.b 8.c 9.b 10.b
11.c 12.a 13.b l4.c 15.b 16.d 17.b 18.c 19.b 20.b
21.c 22.c 23.c 24.a 25.d

11. Probability Distributions
1.d 2.b 3.a 4.b 5.d 6.b 7.c 8.d 9.d 10.d
11.b 12.d 13.d 14.b 15.a 16.a 17.b 18.a 19.a 20.d

12.Discrete Mathematics
1b |2b 3.c 4.d 5.c 6.b 7.c 8.a 9.c 10.c
11.c 12.b 13.b 14.d 15.b 16.d 17.a 18.d 19.d 20.c
All the best

117 of 123

Kindly send me your questions and answerkeys to us : Padasalai.Net@gmail.com



https://www.padasalai.net/
https://www.padasalai.net/

	12 MATHS MM-EM24.pdf (p.1-54)
	2,3 mark em.pdf (p.55-119)
	TRUTH TABLE(EM).pdf (p.71-76)

	12em key.pdf (p.120-121)
	12 Maths MM - Intro 2.pdf (p.3-5)
	Index 2.pdf (p.6)
	12 MATHS MM-TM-KRK-24.01.2023.pdf (p.7-63)
	TM-2.pdf (p.64-123)
	12M TM-2,3 mark MLM.pdf (p.51-110)

	1 Mark Answer 1.pdf (p.124)
	1 Mark Answer 2.pdf (p.125)

