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Xl - MATHEMATICS 1. APPLICATIONS OF MATRICES AND DETERMINANTS (5 — MARKS) STUDENTS NAME:

9. Solve the following system of equations, using matrix inversion method.

8 -6 2 2xq +3x, +3x3 =5,x; — 2x 4,3x; — x; — 2x3 = 3 (Example 1.23)
1.f A=|-6 7 —4|, verify that A(adj A) = (adj A)A = |A|I;. (Example 1.1)
2 -4 3

2.If A= [; :;], find x and y such that A*> + xA + yI, = 0,. Hence, find A71.

(Example 1.10)

6 -3 a
3.If A= ; b -2 6] is orthogonal, find a, b and ¢, and hence A™*. +z=9 3x—y—z=-1
2 ¢ 3

(Example 1.12)

cosa 0 sina
4.If F(a) = [ 0 1 0 l, show that [F(a)]™! = F(—a).

3 1 1 2
—sina 0 cosa —5|landB =3 2 ll, find the products AB and BA and
-1 1 2 1 3

(Exercise 1.1 Q.No. 3)
hence solve the system of equations

-8 1 4
5If A= % 4 4 7], Prove that A~ = A”. (Exercise 1.1 Q.No. 5) x+y+2z=1, 3x+2y+z=7,2x+y+ 3z = 2. (Exercise 1.3 Q.No. 2)
! 8 4 13. A man is appointed in a job with a monthly salary of certain amount and a fixed
01 1 . amount of annual increment. If his salary was "~ 19,800 per month at the end of the first
6.If A=|1 0 1], show that 471 = 2 (A% - 3I). (Exercise 1.1 Q. 4) month after 3 years of service and " 23,400 per month at the end of the first month after
1 1 0 9 years of service, find his starting salary and his annual increment. (Use matrix inversion
2 1 1 method to solve the problem). (Exercise 1.3 Q.No. 3)

7.Find theinverseof A=|3 2 1

2 1 2

by Gauss-Jordan metho

14. Four men and 4 women can finish a piece of work jointly in 3 days while 2 men and
5 women can finish the same work jointly in 4 days. Find the time taken by one man
alone and that of one woman alone to finish the same work by using matrix inversion
method. (Exercise 1.3 Q.No. 4)

(Example 1.21)

8. Find the inverse of each of the following by . .
15.The prices of three commodities A, B and C are " x, yand z per units respectively. A
1 -1 o0 1 person P purchases 4 units of B and sells two units of 4 and 5 units of C. Person Q
(ii)[l 0 _1l (iii)[z 5 purchases 2 units of iC and sells 3 units of A and one unit of B. Person R purchases
6 -2 -3 1 0 8 one unit of A and sells 3 unit of B and one unit of €. In the process, P,Q and R earn
*15,000, 1,000 and 4000 respectively. Find the prices per unit of 4, B and C. (Use
matrix inversion method to solve the problem) . (Exercise 1.3 Q.No. 4)
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Xl - MATHEMATICS

1. APPLICATIONS OF MATRICES AND DETERMINANTS (5 — MARKS)

STUDENTS NAME:

16. Solve, by Cramer’s rule, the system of equations.
xl - xz = 3, le + 3x2 + 4'X3 = 17, xz + 2x3 = 7( Example 1.25 )

17.1In a T20 Match, Chennai Super Kings needed just 6 runs to win with 1 ball
left to go in the last over. The last ball was bowled and the batsman at the
crease hit it high up. the ball traversed along a path in a vertical plane and the
equation of the path is y = ax? + bx + ¢ with respect to a xy-cordinate system
in the vertical plane and the ball traversed through the points
(10,8),(20,16),(40,22) can you conclude that Chennai Super Kings won the
match?
Justify your answer. (All distances are measured in metres and the meeting
point of the plane of the path with the farthest boundary line is (70, 0).)
(Example 1.26)
18. Solve the following systems of linear equations by Cramer’s rule.

(iii)3x+3y—-z=11,2x -y +2z2=9,4x+ 3y + 2z =25

mark is deducted for every wrong answer. A student answered 100 ques
80 marks. How many questions did he answer correctly? (Use Cram
problem). . (Exercise 1.4 Q.No. 2)

20. A chemist has one solution which is 50% acid and anothers
How much each should be mixed to make 10 litres of a 40% acid
rule to solve the problem). . (Exercise 1.4 Q.No. 3

mp B is inadvertently
long would it take each
pump to fill the tank by itself? (Us
Q.No. 4)

22. A family of 3 people went out for dinn€kin a restaurant. The cost of two dosai, three

idlies and two vadais is ~150. The cost of two dosai, two idlies and four vadais is

*200. The cost of five dosai, four idelies and two vadais is ~250. The family has *350in
hand and they ate 3 dosai and six idlie six vadais. Will they be able to manage to

pay the bill within the amount the

13,2x + 9y + z = 1.(Example.1.27)

et at time ¢ is approximated by v(t) = at? +
and c are constant. It has been found that the

t = 9 seconds are respectively, 64, 133 and 208

. Find the speed at time t = 15 seconds.

ii)2x#+ 4y + 6z = 22, 3x + 8y + 5z,—x + y + 2z = 2 (Exercise 1.5 Q.No. 1)

26. If bx + cis divided by x + 3,x — 5and x — 1, the remainders are 21,61

and 9 respectively. Find a, b and c. (use Gaussian elimination method.)
(Exercise 1.5 Q.No. 2)

27. An amount of 65,000 is invested in three bonds at the rates of 6%, 8% and 10% per
annum respectively. The total annual income is " 5,000. The income from the third bond
is 800 more than that from the second bond. Determine the price of each bond. (Use
Gaussian elimination method.) (Exercise 1.5 Q.No. 3)

28. A body is walking along the path y = ax?+ bx + c through the points
(—6,8),(—2,—12) and (3, 8). He wants to meet his friend at P(7, 60). will he meet his
friend? (Use Gaussian elimination method) (Exercise 1.5 Q.No. 4)

29. Test for consistency of the following system of linear equations and if Possible

solve.
X+2y—-2z=3, 3x-y+2z=1,x-2y+32=3 ,x-y+z+1=0 (Example 1.29)
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Xl - MATHEMATICS 1. APPLICATIONS OF MATRICES AND DETERMINANTS (5 — MARKS) STUDENTS NAME:

37. Investigate the values of A and u the system of linear equations:
30. Test for consistency of the following system of linear equations and

if possible solve. 4x —2y+6z=8,x+y—3z=-1,15x -3y +9z =21
(Example. 1.30)

2x+3y+5z=9, 7x+3y—5z = x + 3y + Az = pu, have (i)no solution

(ii)a unique solution (iii)an infin
31. Test for consistency of the following system of linear equations

and if possible solve 38. Solve the following s
x-y+z=-92x-2y+2z=-183x—-3y+3z+27=0 x+2y+3z=083x 0, 7x + 10y + 12z = 0. (Example. 1.35)
(Example. 1.31)

0,2x—y+4z=0,x—-11y+14z=0.
32. Test the consistency of the following system of linear equations.

X—y+z=-92x-y+z=43x—-y+z=64x—-y+2z=7
( Example. 1.32)

33. Find the condition on a, b and c so that the following system of
linear equations has one parameter family
of solutions:x+y+z=a,x+2y+3z=b,3x+5y+7z=c
( Example. 1.33)

the values of A for which the following system of equations
+32=03x+31-8)y+3z2=03x+3y+(341-8)z=0

Gaussian elimination method, balance the chemical
equation.

C5 8 + 02 4 COZ +H20.

(The above is the reaction that is taking place in the burning of
organic compound called isoprene.) . ( Example. 1.39)

. If the system of equations
px+by+cz=0,ax+qy+cz=0,ax+by+ z=0hasa

non-trivial solutionand p + a,q # b,r # c,

34. Investigate for what values of 1 and u the system of linear equations.
x+2y+z=7,x+y+Az=pux+3y—5z=>5has
(i) no solution (ii) a unique solution
(iii)an infinite number of solutions. ( Example. 1.34)

35.Test for consistency and if possible, solve the following systems of‘€@quati

by rank method). prove thatp%a + qqu + q% = 2. (Example. 1.40)
() x—y+2z=2,2x+y+4z=7 4x—y+z=4 44, Solve the following system of homogenous equations. ) (Exercise 1.7 Q.No. 1)
(ii3B3x+y+z=2 x—3y+2z=1, Tx—y+4z="5 ()3x+2y+72=0,4x—-3y—-2z=0,5x+9y+23z=0

iv)2x — =2, 6x — 3y + 3z = 6, 4x — 294 2z = 4 (Exercise 1.6 Q.No. 1 ({)2x+3y-z=0x-y-2z=0,3x+y+3z=0
(W)2x —y+2 x y+3z \ z ( y oo Q-No.1) 45, Determine the values of 4 for which the following system of equations
36. Find the value of k for which the equatio

x+y+3z=0,4x+3y+4z=0,2x+y+2z=0has

(i)a unique solution (ii)a non —trivial solution ) (Exercise 1.7 Q.No. 2)
i)no solution ii)unidt jii)infinitely many solution

(i (il ) v v 46. By using Gaussian elimination method, balance the chemical reaction equation:
(Exercise 1.6 Q.No. 2)

C,Hg+ 0, - H,0 + CO,) (Exercise 1.7 Q.No. 3)
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Xil - MATHEMATICS

2.COMPLEX NUMBERS (5 — MARKS)

STUDENT NAME

1. Show that (i)(2 + i\/§)10 +(2- i\/§)w is real and

. (19+90\ 15 8+i\15 L
(i) (E) - (ﬁ) is purely imaginary. (Example. 2.8 Pg. No.64)
2. The complex numbers u, v and ware related by% = %+ %

Ifv=3—-4iandw = 4 + 3i find u in rectangular form.
(Exercise 2.4 Q.No.4)
3. Prove the following properties: (i) z is real if and only if z = Z
Z+Z 2-Z

(ii) Re(2) = s and Im(z) = = (Exercise 2.4 Q.No.5)

4. Find the least value of the positive integer n for which (v/3 + i)n

(i)real (ii)Purely imaginary . (Exercise 2.4 Q.No.6)

5. Show that (i)(2 + i\/§)10 -(2- i\/§)10 is purely imaginary

.. [19-71\ 12 20-5i\ 12, .
(||)( ori ) + (7—6i) isreal . (Exercise 2.4 Q.No.7)

6. Show that the points 1, _71 + i? and _71 - i? are the vertices of an

equilateral triangle. (Example 2.14 Pg.No.70)

7. Let z4, Zz, and z3 be complex numbers such that

Z129+2923+23Z
and z, + z, + z3 # 0. Prove that [12—23"5371| —

|z4] = 1,|z2| = 2,|z3| =3 and |zq Mz, + 23| =1,

(ii)|2z — 3 — i|] = 3 (Example. 2.21 Pg.No.74)

z—4i

=1.

iy is a complex number such that

z+4i
Show that the locus of z is real axis. (Exercise 2.6 Q.No.1)

2z+1

- ) = 0, show that the
iz+1

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

locus of zis 2x% + 2y*> + x —2y = 0.  (Exercise 2.6 Q.No.2)
15. Obtain the Cartesian form of the locus of z = x + iy in each of
the following Case (i)[Re(iz)]*> =3 (iiyfm[1-idz+1]=0
(iii)|z + i| = |z — 1]. (Exercise 2.6 Q.No.3)
16. Obtain the Cartesian equation for the locus of z = x + iy in each

of the following cases.

(i)lz— 4| =16 (ii)|z — 4|* — |z — 1| = 16. (Exercise 2.6 Q.No.5)

17. Find the principal argument Arg z, when z = % .
(Example. 2.24 Pg.No. 80)
18. Find the product ; (cos’z—t +1i sing ).6 (cos 5?" +isin %) in rectangular

form. (Example. 2.24 Pg.No. 81)
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Xil - MATHEMATICS

2.COMPLEX NUMBERS (5 — MARKS)

STUDENT NAME

ot . . 9w
2 (COST+1 smT)

4 (cos(5%)+ 1sin(5))

(Example. 2.24 Pg.No. 82)

19. Find the quotient in rectangular form.

— ; z-1\ _m 2 2 _
20.1fz=x + iyand arg (z+1) = show thatx® + y* = 1.
(Example. 2.24 Pg.No. 82)
21. Write in polar form of the complex number.

(iv)——L = . (Exercise 2.7 Q.No.1)
3

cos§+ism
22. Find the rectangular form of the complex numbers

. T Lol T L3 2 .. cos%—isin%
(|)(cos A + isin 6) (cos o + isin 12) (||)—2 (cos§+isin§) .
(Exercise 2.7 Q.No.2)
23.If (xq + iyq) (xy + iyy) (x3 + iy3) ... (x, + iy,) = a + ib, show that
D(F +y1) (x5 +y3) (x5 +3) . (% + ¥3) = a® + b?
(i) Xr_, tan! (z—:) =tan! (g) + 2km, k € Z..(Exercise 2.7 Q.No.3)

24. If g = cos 20 + isin 260, show that z = i tan 0. . (Exercise 2.7

25.1f cosa + cos B + cosy = sina + sin 8 + siny = 0, show that

(i)cos 3a + cos 3p + cos 3y = 3 cos(a + B +y) and
(ii) sin 3a + sin3f + sin3y = 3 sin(a + f + y). (Exercise

26.1f z= x + iy and arg ( ) =2, show that x?

z—i
z+2 4’

(Exercise 2.7 Q.No.6)

0.4)

ertices of an equilateral triangle

2.1fz; = 1 + iv/3, then find z, and z;.

(i)xy — % = 2isin(a + B)

(iv)x™y™ + L _» cos(ma + np)

xm yn

LA 2isin(ma — np)

am

(Exercise 2.8 Q.No.4)
olve the equation z3 + 27 = 0 (Exercise 2.8 Q.No.5)
35.If w # 1is a cube root of unity, show that the roots of the equation
(z—1)3+8=0are—-1,1-2w,1—2w? (Exercise 2.8 Q.No.6)
36. Find the value of Y3 _,; (cos ZkT" + isin ZkT") (Exercise 2.8 Q.No.7)

37.1f w # 1is a cube root of unity, show that
(1-w+w?>)’+(1+w-w?)®=128
() (1+ @)1+ 0?1+ 01+ 0?) ... (1 + wz“) =1
(Exercise 2.8 Q.No.8)

38.1f z = 2 — 2i, find the rotation of z by 0 radians in the counter

clockwise direction about the origin when

@6== (o= (ii)g=2" (Exercise2.8 Q.N0.9)
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