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6. Mathematics
—,%

|Course Content

Unit 1: gets, Real Number System and Logic 10 hrs
ets:
Sets and set operations, Theorems based on set operations.
Real Number System:
Real numbers, - Field axioms, Order axioms, Interval, Absolute value, Geometrical
representation of the real numbers.

ogic:
Introduction, statements, Logical connectives, Truth tables, Basic laws of logic.
Unit 2: Relations, Functions and Graphs 12 hrs
Relations:

Ordered pair, Cartesian product, Geometrical representation. of Cartesian product,
refation, Domain and range of a relation, Inverse of a relation.
Functions:
Definition, Domain and range of a function, Functions defined as mappings, Inverse
function, Composite function, functions of special type(ldentity, Constant, Absolute
value, Greatest integer), Algebraic (Linear, quadratic and cubic), Trigonometric,
Exponential logarithmic functions and their graphs. :
Unit 3: Curve Sketching : 10 hrs
Odd and even functions, Periodicity of a function, symmetry (about x — axis,
y- axis and origin) of elementary funzctior;s, Monotonocity of a function, Sketching
Tx=a" "1

) 5 2 2 3 3 g .
graphs of polynomial functions (x’ x—a'x+a XX ), Trigonometric, exponential,

~ logarithmic functions (simple ‘cases only)

Unit 4: Trigonometry 3 10 hrs
Inverse circular functions, Trigonometric equations and general values, properties
of a triangle (sine law, Cosine law, tangent law, Projection laws, Half angle laws), the

area of a triangle. Solution of a triangle (simple cases) ‘

Unit 5: -Sequence and Series, and Mathematical Induction 12 hrs
Sequence and Series:

Sequence and series, type of sequences and series (Arithmetic, Geometric,
Harmonic),
Propertics of Arithmetic, Geometric, and Harmonic sequences, AM., G.M. And H.M.
Relation among A.M., G.M. and H.M., Sum of infinite geometric series.
Mathematical Induction:
Sum of finite natural numbers, Sum of the squares of first n = natural numbers, Sum
of cubes of first n ~ natural numbers. Intuition and induction, principle of

"~ mathematical induction.

Unit 6: Matrices and Determinants : 8 hrs

Matrices and operation on matrices (Review), Transpose of a matrix and its
properties, Minors and Cofactors, Adjoint, Inverse matrix. Determinant of a square
" matrix, properties of determinants (Without proof) upto 3 x 3.

Unit 7: System of Linear Equations 8 hrs
Consistency of system of linear equations, solution of a system of linear equations
by Cramer's rule, Matrix method (row — equivalent and Inverse) upto three variables.

Unit 8: Complex Number : 12 hrs
Definition of a complex number, Imaginary unit, Algebra of complex numbers,
Geometric representation of a complex number, Conjugate and absolute value
(Modulus) -of a complex numbers and their "properties, Square  root of a complex
number, Polar form of a complex .number, product and Quotient of complex numbers.
De Moivre's theorem and its application in finding the roots of a complex number,
properties of cube roots of unity.

Unit 9: Polynomial Equations 8 hrs
Polynomial function and polynomial equations, Fundamental theorem of algebra
(without proof), Quadratic equation Nature and roots of a quadratic equation, Relation
between roots and coefficients, Formation of a quadratic equation, Symmetric roots,
one or both roots common.

Unit 107 Co-ordinate Geometry 12 hrs
Straight line:

Review of various forms of equation of straight lines, Angle between two straight
lines, condition for parallelism and perpendicularity, length of perpendicular from a
given point to a given line, Bisectors of the angles between two straight lines.
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Pair of lines:

General equation of second degree in x and y, condition for representing a pair of
lines, Homogeneous second degree equation in x and Y, Angle between pair of lines,
Bisectors of the angles between pair of lines. ;

Unit 11: Circle 10 hrs
Equation of a circle in various forms (Centre at origin, centre at any point, general
equation of a circle, circle with a given diameter), Condition of Tangency of a line at
a point to the circle, Tangent and normal to a circle.

Unit 12: Limit and Continuity 10 hrs
Limits of a function, Indeterminate forms, Algebraic properties of fimits (without
proof), Theorem on limits of algebraic, Trigonometric, Exponential andlogarithmic
functions ..

Lim x"-a" Lim sin xsinx Lim _e*-1 Lim log(1 +X)
x—>ax-a'x—>0 X 'x=0"x x>0 x ‘
Continuity of a function, Types of discontinuity, Graph of discontinuous function.

Unit 13: The Derivatives 3 8 hrs
Derivative of a function, Derivatives of algebraic, trigonometric, exponential and
logarithmic functions by definition (simple forms),  Rules of differentiation;
Derivativés of parametric and- implicit functions, Higher order derivatives.

Unit 14: Applications of Derivatives 12 hrs.
Geometric interpretation of derivative, Monotonocity of a function, Interval of
monotonocity, Extrema of a-function, Concavity, Points of inflection;, Derivative as

" rate measure. '

Unit 15: Antiderivatives-and its Applications 10 hrs
Antiderivative, Integration using basic integrals, Integration by substitution and by
parts method, the definite integral, The definite integral as an area under the given
curve, Area between two curves.

Model Question
HSEB Examination 2071 (2014)
Time: 3 hrs. Full Marks:- 100
; : : Pass Marks:- 35
Group 'A’ ’ 5x3%x2=30
1. @ Define a statement. If p is true, q is true and r is true, find the turth value
of (pVQ) A (~ V). [From unit 1]
Ans: False)
b) For any two real numbers x and y, prove that:
pe+yl < x|+ Iyl, : [From unit 1]
(0] Determine whether the function f(x) = Vx2-1 is even or odd. Also test its
symmetricity. . [From unit 3]
(Ans: even function, symmetric about y-axis)) g
2. (@) Solve for x: tan2x = tanx. - [From unit 4.2]
(Ans: x = nm) : g
(b) Prove by mathematical induction:
143454 i +nterms=n?. : [From unit 5]

310
(© Define singular matrix. Test whether the matrix if A =| -2 1 -1 is

' -1 3 -2
) singular or not. [From unit 6]

{Ans: Singular)
3 a) Solve by '~verse matrix method:

2x+y=7,x+3y=11. [From unit 7]

Ans:x=2,y=3)

b) Prove that the modulus of a complex number and its conjugate are
equal. . [From unit 8]

() Find a quadratic equation whose roots are twice the roots of 4x2 + 8x -

5=0. [From unit 9]
(Ans: X2+ 4x~5=0))
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4.

@ Find the obtuse of the line through (4, 2) which is parallel to

X-2y-4=0. g [From unit 10.1]
(Ans: x-2y=0) :
(b) Find the equation of the circle which touches the axes at
(2,0)and (0, 2). [From unit 11]
(Ans: x2+y2—4x-4y'+4=0))
(9 Evaluate: i"‘w (Vxra-vx) [From unit 12.1]
(Ans: 0) :
@  Find 3 when x+y=sin(x+y) [From unit 13]
Ay :
(Ans: - 1)
; . . COSX=8inx -
(b) _ Evaluate: ey s dx. [From unit 15]
}Ans: log(cosx + sinx) + C))
c) Find the intervals in which f(x) = X2 = 2x + 10 is increasin? or
decreasing. [From unit 14.1]
(Ans: Increasing on (1, =), decreasing on (==, 1)) .

Group 'B' 5Xx2x4=40

@ For any three non-empty sets A, B, C, prove that:

(A-B)-C=A=(BU 0). < [From unit 1]

Define absolute value of a real number. Also, a is a positive real number
and x € R then prove that:

X/ <aifandonlyif-a<x<a, - [From unit 1]

(b) ketch the graph of y = - x2 + 4x - 3 indicating its characteristics.
, [From unit 3]
@ If tan~"x + tan~"y + tan~'z = %, show that: xy+yz+zx =1.  [From unit 4.1]

Or .
State sine law. Use this law to prove the projection law. [From unit 4.3]
(b) Without expanding the determinant show that:

1 a2 a3 a bc a .
10203 |=|b2cab * [From unit 6]
1.¢%%¢8 ¢ ab c
(@ Using Cramer's rule or row-equivalent method solve the following
system: e
X+y+2=6,2x+3y+52=23 7x+5y-2z=11 [From unit 7]
(Ans:x=1,y=2,2=3)
(b) If the roots of the equation x2 + px + g =0 are in the same ratio as these
of the equation x2 + é&x + m = 0, show that:
‘Pm=¢2q . ' [From unit 9]
@ Prove that the tangents to the circle x2 + y2 = 5 at the point (1, -2) also
touches the circle x + y? ~ 8x + 6y + 20 = 0
[From unit 11]
. oo, lime ,
(b) Prove geometrically: 00 sinB = 0. [From unit 12.1]

f—x, when%<x<1
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10.

11.

12.

13.

14,

15,

is discontinuous at x = 15

Also, redefine f(x) so as to f(x) be continuous at x = 1§ [From unit 12.2]

@ Find, from definition, the derivative of \[T—i} [From unit 13]

o1
(Ans. 2(1_-75) :

2
(b) Using integration, find the area of the ellipse §7+§= 1;

(Ans: mab) - [From unit 15.2]
: Group 'C' i 5%6=30
Define inverse function. If ;R — R be defined by f(x) = x2 -3, find f-! (x). Also
determine whether fof™! (x) = ' of (). [From unit 4.1]
(Ans: '(x)= (x + 3)'?)
Sum to n terms of the series: %-%%@-‘gﬁ [From unit 5]
—{y-1 -
6 5 3x 5N

Find the angle between the pair of lines represented by a homogeneous
equation of second degree. Also derive the condition of parallelism and

perpendicularity of the lines. Find the angle between the lines represented by

x4+ Oxy + 14y2= 0. [From unit 10.2]

2Vh%?-ab ’
-0 tan-! LB
(Ans. 9 :tan ('.t a+h

Condition of Perpendicularity: a+ b=0
Condition of parallelism: h? = ab)
Or
Find the bisectors of the angles between the lines ¢;x + myy + ny = 0 and
X + myy + ny = 0. Also determine the condition that the bisector of the angle “in
which the origin lies. - [From unit 10.1]
e1x+m1y+ Ny _:Qx+m2y+ Ny
. V4P +me? V&g +mg?
T HX +myy + Ny _+Qx+m2y+n2
v 612 + M12 Véz + m22
State De Moivre's theorem. Using De Moivre's theorem find the square roots of
444431, : [From unit 8]
(Ans: = (V6 +iV2)

A window is the form of a rectangle surmounted by a semi circle. 1f the total
perimeter-is 9m, find the radius of the semicircle for the greatest window's area.

[From unit 14.2]
(Ans: —9——m)
4+7

Ans

Or
Water flows into an inverted conical tank at the rate of 42cm3/sec. When the
depth of the water is 8cm, how fast is the level rising? Assume that the height
oi the tank is 12 cm and the radius of the top is 6cm. [From unit 14.3]

(Ans: a cmlsec)
8n
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Exam Questions

Unit 1 - Sets, Real Number System and' Logie
1. liA={a e i} B={e u),U={ae,iou}findAUBand A B.

A [Q.N.1(a), 2056]
(Ans: {0} and {a, i, 0, u}) )
2 Rewrite, without using absolute value sign for 13 + 2| <1. [Q.N.1(b), 2056]
~1 )

Ans: -1<x< 3
3. Define the union and the intersection of two sets. If A , B and C are subsets of
U, prove AU(BNC)=(AUB)N(AUC) : [Q.N.7(a), 2056]
4, Prove that for any positive real number alx<aimpliess-a<x<a.
. : [Q.N.1(a), 2057]
5. Define the complement of a set. State and prove De-Morgan's laws.

" [Q.N.7(a), 2057]
6. HU={1,2......10), A= {x:x >4},

B={x:x<8}, find ANB&A-B. - [Q.N.1(a), 2058]
(Ans: {4, 5,6, 7} and {8, 9, 10})
7. If A, B, C are subsets of a universal set U, prove that,
- A-(BNC)=(A-B)U (A-C) ‘[Q.N.7(a), 2058]
8. IfA={a e, i,0u}and B={a, b, c, d, e} are two given sets, find AUB and A - B.
. (Ans: {a, b, c, d, e, i, o, u} and {i, o, u} ) [Q.N.1(a), 2059]
9. In a certain village in Nepal, all the people speak Nepali or Tharu or both

. languages. If 90% speak Nepali and 20% Tharu language, how many speak
(i) Nepali only (i) Tharu language only and (iii) both languages.[Q.N.7(a), 2059]
Persons speaking Nepali only = 80% 3
Ans: {Persons speaking Tharu only = 10%
Persons speaking both languages = 10%
10. IfO={1,3,57 9}and P ={2 3,5, 7),find0 N P and P = O with the help of
Venn diagram. , [Q.N.1(a), 2060]
(Ans: ONP =(3,5,7}and P- 0 ={2})
11. In a group of students 24 study Maths, 30 study Biology, 22 study physics; 8

study Maths only, 14 study Biology only, 6 study Biology and Physics only,
and 2 study Maths and Biology only.

Find :
0] how many study all three subjects. \
(ii) how many students were in the group. : [Q.N.7(a), 2060]

(Ans: (i) 8 (ii) 46) :
IfU=1{1,2 3, 4,5, 6,7, 8, 9} be the universal set and M = {1, 3, 5, 7},

N={2 4,6,8),thenfind MU N and MAN. - [Q.N.1(a), 2061]

(Ans: MUN = {9} and MNN = {1,2,3,4,5,6,7,8,9})

13. In a group of twenty eight teachers of a school, 15 teach English, 15 teach
Maths, 14 teach Nepali, 7 teach English and Maths, 6 teach English and
Nepali, -5 teach Maths and Nepali. Find how many teach all three subjects,
how many teach Maths only and Nepali only. [Q.N.7(a), 2061]
(Ans: n(ENMNN) = 2, ng(M) =5 and ng(N) = 5)

14. If A={1,35 7} &B={2 3, 5}, find ANB and A - B. Show them in Venn-
diagram. [Q.N.1(a), 2062]
(Ans: ANB =(3,5}andA-B={1,7})

e Define Union and Intersection of ‘two sets. lllustrate them through Venn-
diagrams. Let A, B, C be any non-empty subsets of U, prove that:
AU(BMC) = (AUBJN(AULC). : [Q.N.7(a), 2062]

12.
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16.

17.
18.

19.

21.

24,
25,

31.

Find A n Bif:

A={x:x=2n+1,n<6,neN},B={x:x=3n-2,n<3,neN}  [Q.N.1(a), 2063]
(Ans: {7})

Write the following by using thé modulus sign : -1 < x<5 .
(Ans: |x = ZLS 3) [Q.N.3(c), 2063]
Of the number of three athletic teams, 21 are in the basketball team, 26 in hockey

team and 29 in football team, 14 play hockey and basketball, 15 play hockey
and football, 12 play football and basketball,"and 8 play all the games. How
many members are there in all ? [Q.N.7(a), 2063]
(Ans: 43)

Find AU Bif:

A={x:x=2n+1,n<5n€e N} -
B={x:x=3n-2,n<4,ne N} [Q.N. 1(a), 2064]

_(Ans: {1,3,4,5,7,9, 10, 11})

Wntelx <7 | < 3 without using the modulus sign. [Q.N. 3(c), 2064]
(Ans: 4 <x<10)

A village has total population 25,000 out of which 13,000 read ‘Gorkhaptra’ and
10,500 read ‘Kantipur' and 2500 read both papers. Find the percentage of

poputanon who read neither of these papers. .[Q.N. 7(a), 2064]
(Ans: 16%)
Given A = [-2, 4) and B = (2, 5], compute AUB and ANB. [Q.N. 1(a), 2065]

(Ans: [-2,5], [2,4])
Out of a group of 20 teachers in a school, 10 teach Maths, 9 teach Physics, 7
teach Chemistry, 4 teach Maths and Physncs but none teach both Maths and
Chemistry :
() How many teach Physics and Chemistry ?
(i) How many teach only Physics ?
(i) How many teach only Chemistry ? [Q.N. 7(a), 2065]
(Ans: (i) 2 (ii) 3 (iii) 5) . g
Given A={1,2,3}and B = {3, 4, 5, 6}, showthat A- (A-B)=ANB.

[Q.N.1 (a), 2066]
Twenty three medals are awarded for folksongs, eight for Deuda songs and
eleven for Maithili songs. If the total number of singers awarded is thirty two
and only three singers received medals in all three types of songs, find how
many singers received medals in exactly two of three types of songs.

(Ans: 4) . [Q.N.7 (a), 2066]

 Define Power set. Write the power set of the set A {a, b, c}.

(Ans: {6, {a}, {b}, {c}, {a, b}, {b, c}, {c, a}, {a, b, c}} - 2[QN. 1(a), 2067]
In a group of students 30 study maths, 24 study physics, 22 study chemistry,
14 study maths only, 8 study physics only, 6 study maths and chemistry only,
2 study maths and physics only and 8 study none. How many students are in
th% grou% ? How many study chemistry only ? How many study all three
subjects ?

(Ans: 60,2, 8) ' " 4[Q.N.7 (a), 2067]
Define disjunction of two statements. Prepare a truth table for the compound
statement ~ (p v q) [Q.N.1(a),2068]

Let A = {1,23,4} and B = {1,3,5). Find the relation R from Set A to Set B
determined by the condition x > y.

(Ans {(2,1), 3, 1), (4, 1), (4,3)} [Q.N.1(b),2068]

B and C be any three non-empty sets,
Prove thatt A-(BuU C)=(A-B) (A-C). [Q.N.6(a),2068]
Define absolute value of a_real number. Rewrite the following relation without
using absolute value sign

|2x~1 | <5.
Also, draw the graph of the inequality. [Q.N.6(a)(Or),2068]
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32. Define negation of a statement. Construct a truth table for the compound

statement ~(pv(~q)). [Q.N. 1(a), Set ‘A’ 2069]

33 Define union and intersection of two sets. If A, B and C are any three non-
empty sets, prove that: AU (B N C) = (AUB) N (A U C).

[Q.N. 6(3), Set'A' 2069]

34, Ifx€ Rand ais any positive real number,
Prove that: x| <a=> -a<x<aand conversely [Q.N. 6(a)(Or), Set ‘A’ 2069]

35. Write inverse and converse of the statement 'if 3 is an odd number then 6 is not
an odd number'. [Q.N. 1(a), Set 'B' 2069]

36. Define De-Morgan’s Iaw For any non-empty sets, A, B, C prove:
A-(BUC)=(A-B)n(A-C). [Q.N. 6(a), Set 'B' 2069]

37. Define absolute value of a real number. For any two real numbers x and vy,
prove that: |x + y| < x| + |yl : [Q.N. 6(a)(Or), Set'B' 20693

38. Define disjunction of two functions. Construct a truth table for the compoun
statement. (~p) v (~q). [Q.N. 1(a), Supp. 2069]

39. LetA={a b}, B={b cjand C=c d}. Find Ax (B C)and AX (B C).
. [Q.N. 1(b), Supp. 2069]
(Ans: {(a, b), (a, ¢), (a, d), (b, b), (b, c), (b, d)}, {(a, ¢}, (b, c)}) '

S

40." If A, B and C are any three non-empty sets, prove that:
A-(BNC)=(A-B) U (A-C) [Q.N. 6(a), Supp. 2069]
41, Prepare a truth table for the compound statement P v ~ (pAg).
What would you conclude from the truth table? [Q.N. 1(a), 2070 'C']
Let A= {1, 2,73, 4}. Find the relation on Asatisfying the condition x+y<4. ‘
- (Ans: {(1,1), (1,2, (1,3), (2,1, 2.2), (3, 1) [Q.N. 1(b), 2070'C]

43. Define union and intersection of two sets. If A, B and C are any three non-
empty sets, prove that:
AnBUC=(ANBUMANI). [Q.N. 6(a), 2070 'C']
(Ans:AUB=[-3,4,AnB=[-2,1,A-B=[-3, 2),B -A=(1,4)
44, LetA=(-3,1]andB = {-24 FindAuB, AnB,A-BandB-A
{Ans: [-3, 4], [-2,1], [-3,-4), (1, 4]} [Q.N. 6(a)(Or), 2070'C’]
45, If p and q are any two statements, prove that: p vq=q vp. [Q.N.1(a), 2070'D"
46. LetA={a, b}, B={b cjandC= {c d}. Find
Ax(BuUC)andAX(BNC [Q.N. 1(b), 2070 ‘D]

).
(Ans: {(a, b), (a, c), (a, d), (b, b), (b, c), (b, d)}, {(a, c), (b; c}})
47. Define union and intersection of two sets. If A, B and C are any three non-
empty sets, prove that:

AUBNC)=(AUB N(AU C) [Q.N. 6(a), 2070 'D']
48. Define a statement. If p is true, q is true and r is true, find the turth value of

(PVa) A (~ V). : [Q.N. 1(a), 2071'C']

(Ans: False)
49, For any two real numbers x and y, prove that:

k( +y] < x|+ 1y, [Q.N. 1(b), 2071'C"]

or any three non-empty sets A, B, C, prove that:

(A-B)-C=A-(BU Q). [Q.N. 6(a), 2071 'C']
51. Define absolute value of a real number. Also, a is a posmve real number and

x € Rthen prove that: [x| <aifand onlyif~a<x<a. [Q.N. 6(a)(Or), 2071 'C]
52. Construct truth table of ~(p\Vq). . [Q.N. 1(a), 2071 'D]
53. For any two real numbers x and y, prove that : :

Cx=yl =X -yl [Q.N. 1(b), 2071'D]

54. Prove that AU (BN C)=(AuB)n(AuQC). [Q.N. 6(a), 2071 'D']
55. Define absolute value of a real number. If a is a positive real number and x € R,

then prove that: |x| < a if and only if -a < x < a. [Q N 6(a)(Or), 2071 ‘D']
56. Prove that the function f: IR - {3} — IR - {1} given by f(x) = ;_—3 is bijective.

[Q.N. 11,2071"'D]



Mathematics... 171

10.

1.

12.

13.

14.-

(Ans: ! ()= T )

Unit 2 - Relations, Functions and Graphs

Letf: R—R and g: R—R be defined by f(x) = x2+1; g(x) = X
find °1: (gof) (x) and (fog) (x). [Q.N.7(b), 2056]
(Ans: (x=1)172, (x2 + 1)° and x10 + 1)
When does a function f : A — B become an onto and one to one ?

[Q N.1(b), 2057]
A function f (x) is defined as follows :

p g 2ot} o) 0370 ) ZEEAD v
[Q.N.7(b), 2057]
f(2)=6,7(1)=2,1(0)=0,
(Ans: f(-1)=-2and fgh)—fm=4 hh-1 )
Let f:'A— R be given by f(x) 2 |x| +3
Where A = {-2,0,1,2,}, find the range of f. . [Q.N.1(b), 2058]

(Ans: {3,5,7}) -
Check whether the function f=1-2, 3] — R given by fix) = x " is one to one,

onto or both. [Q.N.7(b), 2058]

(Ans: One to one but not onto)
Letf R—R be defined byy-f(x) 2x-3, x € R, find formula that defines f" -1

[Q.N.1(c), 2059]
(Ans f-l(x)-1‘+—3)

Let f: R—R and g: R—R be defined by f(x) = X2+ 1 and g(x) = ¥8 find {1
(gof) (x);.(fog) (). - [@:N.7(b), 2059]
1
o1 H0=x-1)>
(gof) (x)= (x2 +1) ;
and (fog) (x)= x10+1) 4
Define even add odd functions with examples. [Q.N.1(c), 2060]

Let f: R — Ris defined by f(x) =2x+3and
g:R— Riis defined by g(x) = %2, find (94 f)x and (f,9)x. [Q.N.7(b), 2060]

(Ans: (gof) ()= (2x + 3)% and (fog) ()= (2¢* + 3))
Let h: R — R be defined by h(x) 3x - 6, find a formula that defines h™ A
[Q N. 1(b), 2061]

For the functions f (x) = 2x* - 3 and g(x) = 3x + 2 where x € IR, determine

fog (x), gof{x). Are (fog) and (gofj one-one ? [Q.N.7(b), 2061]
{(Ans: Not one-one).

" Check whether the function f: [-2,3] = R gwen by f(x)= X3 is one to one,

onto or both. [@.N.1(b), 2062]
(Ans: fis one to one but not onto)

When does an inverse of a function exusts 21 f:R— R be defined by
f(x) = e 5, find the formula that defmes,f : [Q.N.7(b), 2062]

(Ans: +1(x)= x5 )

Let f, g be real valued function defined as

a .
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15.

16.

17.

18.

19.

20.
21.

24,

25.

26.
27.

28.

2d.

f(x)= @+ 5x+7,x€ Rand
g(x)=5x-3,x€R

flnd fog(x) and gof(x).

(Ans: (25x2 - 5x + 1) & (5%2 + 25x + 32))

!

[Q.N.1{b), 2063]

Let R be the set of rational numbers. Show that the function defined by

f: R — Rsuch that f(x) = 4x-7
x € R is one-one and onto. Find a formula for 1.

(Ans: 0 =227

Let f, g be real valued functions defined as :
f(x)=4x+7,x€Rand
g(x)=5x-2xeR
flnd fog (x) and gof (x)
(Ans: (20x-1) (20x +33))

[Q.N.7(b), 2063]

[Q.N. 1(b), 2064)

Let Q be the set of all rational numbers. Show that the function:
f: @—Q such that f(x) = 3x + 5 for all x € Q is one to one and onto. Find f-1.

s [f'1 (x)=5—;—5])

Letf: R — R be defined by f(x) = 2x + 5. Compute ().

(Ans: () ="—;—5)

[Q.N. 7(b), 2064]
[Q.N. 1(b), 2065]

Itf, g : R—R defined by, f(x) = x*+ 2 and g(k) =4x -1, fvind fog(x) and gof(xz,
and show that the composite function is not commutative. [Q.N. 7(b),

Prove that Logax? - 2 LogaVX = Logax

[Q.N.1(b), 2066]

Let R be the set of real numbers. Show that the funétion F: R — R such that

> A f(xr‘- 5x — 3 for all xR is one to one and onto.

If797 ?9—)¥ X—g— prove thatxyz 1.

[Q.N7 (b), 2066)
2[Q.N. 1(b), 2067)

For the function f(x) = 2x2 3and g(x) =3x+2,x e R examine whether fog and

of are one-one.
?Ans both are not one-one)

4[Q.N.7 (b), 2067)

Define the domain and the range of a function. Find the domain and the ran

of the function f(x) = — x2 + 4x - 3.

(Ans: Domain = R = (~ oo, =), Range = (~ eo, 1])
Find the domain of the function y = va—z.
[Ans: 2, &3]

[0N11206§1

[Q.N. 1(b), Set ‘A" 2069)

Draw the graph of the function y = X2 - 4x +3 usmg its d[ﬂferem characteristics,

N. 6(b), Set'A' 2069]

Define one to onezfunctlon and onto function. Let a functlon f A - B be
defined by f(x) = X withA= {-2,-1,0,1,2}and B={0,, 5 }

’6’3

Find the range of f. Is the function f one to one and onto both?

anl2 i
(Ans 0, =, 56 = and onto only

[Q.N. 11, Set'A' 2069)

Find the domain, range and inverse of the relation R = {(1, 2& (2, 4) (3 6) (4 8)}]

(Ans: {1,2,3, 4}, {2, 4,6, 8}, {(2, 1), (4, 2), (6, 3), (8, 4)}

Define function. State the condition for a function to be bijective. Given

f(x) = 3 +5,x€ R, find !
3
(Ans: t-1(x) = Vx-5)

[Q.N. 11, Set'B' 2069]
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32.

10.

1.

12

13.
14,

Solve the inequality [2x + 1| > 3 and draw its graph. [Q.N. 6(a) (Or), Supp. 2069] ~

Define composite function of f = R — Randg=R — R be defined by

f(x)=3x-2—4and (x) = 2x - 5. :

find (gof) (x), (fog? (x) and (fof) (x). Is (gof) x = (fog) x? Is the composite function
of) ?x) one to one? Give reason. [Q.N. 11, Supp. 2069]
ns: 6x2 —13, 12x2 - 60x + 71, 3x* - 24x2 + 44, not one to one)

Let a function : A — B be defined by f(x) = 2Xx+_11 . Find the range of f. Is the

function f one to one and onto both? If not, how can the function be made

one to one and onto both? [Q.N. 11,2070 'C]

(Ans: R- {1} ; one to one‘only)

2
Solve the inequality : 6+ 5% = x2 > 0. [Q.N. 6(a)(Or), 2070 'D']
(Ans: {x:-2<x<3}) .
Define composite function of two functions f and g. Let R — Rand g:R — R
be two functions defined by f(x) = 2x2 - 3 and g(x) = 3x + 2. Determine (fog) (x),
(gof) (x) and (gog) (x). Is (fog) (x) = (gof) (x) ? Are the functions (fog) ()8 and
ig:g) (x) one to one? [Q.N. 11,2070 'D’]
: 18x2 + 24x + 5, 6x - 7, 9x + 8, not one to one))

Unit 3 - Curve Sketching
Test the beriodicity and the symmetricity of the function y = sin x. [Q.N.(c),2068]

Draw the graph of y = cosx 125 <X sg using its different characteristics.

) [Q.N.6(b),2068]
Test the periodicity of the function f(x) = sin 2x and find its period.
[Q.N. Uc), Set"A’' 2069]
If cos™! x + cos™! y + cos™! z:= 7, show that: 2 ,
x2+y2+22 4+ 2xyz=1 [Q.N. 7(a), Set'A’ 2069]
: ' A L _b-c A '
Stgte sine law. Prove that: tan 2 (B-C)= bre oty - o
- [Q.N. 7(a)(Or), Set'A' 2069]
Examine the function y = cosx for symmetry and even or odd nature. '
' _ [Q.N. 1(c), Set 'B' 2069]
Sketch the graph of f(x) = (x - 4)2 - 8 indicating its characteristics.
[Q.N. 6(b), Set 'B' 2069]
Test the periodicity of the function f(x) = cos 7t x and find its period.
(Ans: 2) [Q.N. 1(c), Supp. 2069] -
Draw the graph of the function f(x) = x2 - 2x — 3 with its different characteristics.
" [Q.N. 6(b), Supp. 2069]
Examine whether the function:

X_gX :

f(x) =:x p :—x is even or odd. Also examine for its symmetricity.

bAns: f(x) is odd function, symmetric about origin) [Q.N. 1(c), 2070'C']
sing_different characteristics, sketch the graph of

¥= X2 + 4x -3, [Q.N: 6(b), 2070 'C']
est the even or odd nature and the symmetricity of the function

i) =x4+3x2 + 1. [Q.N. 1(c), 2070'D]

(Ans: even, symmetric about y-axis)
Using different characteristics, sketch the graph of

y=(x-1)(x-2) (x-3). _ " [Q.N. e(b), 2070 'D']
Determine whether the function f(x) = Vx2-1 is even or odd. Also test its
sx:\metricity. . [Q.N. 1(c), 2071'C)
(Ans: even function, symmetric about y-axis))
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15. Sketch the graph of y = - x + 4x - 3 indicating its characteristics. [Q.N.6(b),2071 'C"]
16. Define even and odd functions and give example of each. [Q.N. 1(c), 2071'D’]
17: " Sketch the graph of y = x? + 5x + 4 indicating its characteristics. [Q:N.6(b},2071 'D"]

Unit 4 - Trigonometry

4.1 Inverse Circular Function

1. Find the value of tan"'3 + tan'l%. [Q.N.2(a), 2056]

T
(Ans. 2 ) | v
2. Solve: Sin™! Aj + 8in"1-20_ =2Tan"!x, [Q.N.8(a), 2056]
1+a2 . 1+b?
o ath
(A“"x‘1—ab) e
3. Provethat:Sin (2Sin"'x) = 2x \ 1 - x2 [Q.N.2(a), 2057]
4, Find the value of Cos tan™! Sin Cot™! x. [Q.N.8(a) (Or), 2057)
1+x
Ans: (1+x7)
( * N e+ xZ)) ,
5. Find the value of tan 3+ tam’“5 [Q.N.2{a), 2058]
N ; E - :
‘ (Ans. ? ) .
6. Prove fhatcot '3 + coses” V5= T [Q.N.8(a), 2058]
7. Show that tan™" 15 +tan” % =tan™ % . [Q.N.2(a), 2059]
8. Prove: tan (2 tan”! X)=2tan (tan'1 x+tan”! x3). [Q.N.8(a), 2059]
Show that tan ! T+1an 1 1 3 - [Q.N.2(a), 2060]
10.  Prove that Cot™! (tan 2x)+ Cot *! (tan 3x) = x. [Q.N.8(a), 2060]
1. Solve:2tan™ ! x=gin~ ! —2M 5+ i ! 2—”2 - [Q.N.2(a), 2061] -
1+m 1+n )
. ,_.Mm4+n
(Ans. X= T-mn
12. If tan~! x + tan‘ly +tanlz= T, prove that X + y + z = xyz. [Q.N.8(a), 2061]
18 Sove:Cos(Sin'y=3 [Q.N.2(a), 2062)
' ._V3
(Ans. X=7
14, Solve : Tan%x = Secx+1 [Q.N.8(a) (Or), 2062)
(Ans: (6n7 = 1) %qr @n+ 1)n)
it [ _SINX ) _x ' ’
15, Prove that: tan (1+Co sx) =3 [Q.N.2(a), 2063]

16. Prove that :
tan'1 +tan”'2 + tan~'3 = 2tan~'1 + ian'% +tan '}

3 ). [Q.N.8(a) Or, 2063]
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17.

18.

19.
20.
21.

23.

24,

27.

28.

31

4.2

Prove that :

1f a-b 4fb-c - qfc-a\_
tan (1 " ab) +tan (1 s c) +tan (-——1 > ca) =0 [Q.N. 2(a), 2064]
Prove that : Sec™'x + Cosec~'x =% [Q.N. 2(a), 2065]
If tan~"x + tan~ly + tan~'z = 7, show that x + y + z = xyz. [Q.N. 8(a), 2065]
Prove that cos™! (-x) = m - cos™1x [Q.N.2 (b), 2066]
If cot~!x + cot~ly + cot-1z =7 show that xy + yx +zx=1_ [Q.N.8 (a), 2066]
Show that tan~" x = J sin~1 1—%";2 % LB [Q.N. 2 (a), 2067]
If sin=! x + sin~1y + sin~1z = 7, prove that N
x V1 -2+ yV1-y242V1-22= 2%z, - 4 [Q.N8 (a), 2067]
Prove that:

1
tan-! 1+tan-!12+tan"'13=m=2(tan ' 1 + tan"! §+tan“’ 15)

[Q.N.7(a),2068]
If sin~1 x+ sin~ly + sin=1 z = 7 show that :
N1-x2+yV1-y24zV1-22=2yz. ~ [Q.N.7(a), Set'B' 2069]
It tan=1 x + tan~1 v+ tan~1z =12r_ prove that:
Xy +yz+2zx=1. " " [Q.N. 7(a), Supp. 2069]
— — — - b - -C Fal)
Prove that : tan~1a~tan~1c = tan™"1 1a+ bt tan~1 T7be [Q.N. 2(a), 2070 'C']
Prove that : cos(sin"1 u+ cos”1v) svVi-ud-uN1-v2 [Q.N.;‘Z(;\); 2070'D']
If tan~'x + tanly + tan-1z = —725 show that: xy+yz+zx =1. [Q.N. 7(a), 2071 'C]
Define inverse function. If :R — R be defined by f(x) = x% -3, find ! (x). Also
determine whether fof~! (x) = - of (x). [Q.N. 11,2071 'C1
(Ans: F1x) = (x + 3)%)
If tan~"x + tan~"y + tan~"z = ¢ then slow that: '
X+Y+Z=Xyz ) : : [Q.N. 7(a), 2071 'D1]
General Values ‘
Solve Sinx + V3 cosx = V2 : [Q.N:8(a) (Or), 2056]
i n.n
(Ans.x-2n1|:=4v+6 ) | £
Solve : 2Sin 3x - 2 Sinx + 5 Cos 2x = 0 [Q.N.8(a), 2057]
(Ans: sinx2= 45° 135°, 225°, 315° etc.)
Solve: tan x = secx + 1 [Q.N.8(a) (Or), 2058]
(Ans:(t;nnﬂ)’sior(znn)n) :
© Solve: cot X + tan x = 2. ; [Q.N.8(a) (Or), 2059]
Ans: Xx=nT +%—
Solve for general values of x : 7 Sin?x+3Cos®> x=4. [Q.N.8(a) (Or), 2060]

Ans:x=n1l::%
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6.

©

10.
11.

20.

21.

Solve for general values of X : cos x + ¢os 2x + cos3x = 0

Ans:

x=(n+1) ]

and x = (Sn:Z)%

Solve : Cos3x + Cos2x = Sin g-x+ Sin-g, 0<x<T.

(Ans: Values of x in the internal [0, 7t] are s

Find the general values of x, when

Sin2xtanx + 1 = Sin2x + tanx

(Ans: (4n+ 1)%)

Find the general values of x when"
Cos x + Sin x = Cos 2x + Sin 2x

(Ans: 2nm, (4n + 1)%:)

If sin 2x = 3 sin 2y, prove that : 2 tan (x-y) =tan (x +y) -
Solve : SinB + Sin20 + Sin36 = Cos6 + Cos20 + Cos30

(Ans: (6n:+2)7, (4n + 1)%) |

Solve

e G

7’

51
7%

[Q.N.8(a) (Or), 2061)

[Q.N.8(a), 2062]

[Q.N.8(a), 2063]

[Q.N. 8(a), 2064]

~ [Q.N. s(‘a)(or), 2064)
[Q.N. 8(a, or), 2065]

for general values of © : tan (6-+ o). tan (0 - o) = 1.

(Ar!s: (2n + 1) 14_r)

Solve for general values of x : 2 sin®x + sin 2x = 2

nmsg
4

Solve: cotx + tanx =2 (0< x <)

Ans

Solve:

ol
4

sinx — cos X = \G

T L
(Ans.xm»( 1) 2+4)

Solve: tan2x =tan x (- T < x < ).

(Ans:
Solve:

(Ans: nm iE

0, n&
20082 X + 4sin®x = 3.

4

Solve : sinx + cosx = V2 (-21 < x < 2m).

(Ans:

Solve : sin20 - 2cosd +1Z =0.

(Ans:
Solve

n m
bt

(6n=1) ’35)
for x: tan2x = tanx.

(Ans: x =.nm)
Solve: V3 sin x ~ cosx = \/:_3 foro<x<2m.

(Ans

T 5%
"2' 6

.[Q.N.8 (a) (or), 2066]
4[Q.N.8 (a) (Or), 2067]

* [Q.N.2(a),2068]

[Q.N. 2(a), Set ‘A" 2069]

'[QN. 2(a), Set'B' 2069]

[Q.N. 2(a), Supp. 2069]

[Q.N. 7(a), 2070 'C']
[Q:N. 7(a), 2070 'D']

[Q.N. 2(a), 2071 'C]

[Q.N. 2(a), 2071'D]
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4.3 Properties of a Triangle

1.

2
3.
4

10.

1.

12,

13.
14.
15.

16.
17.
18.

19.

21.

24,

Prove that r,r, +ry = ab- [Q.N.1(c), 2056]
It a%sbsc? = 2¢2 (a%+b?) prove that ZC = 45° or 135° [Q.N.8(b), 2056]
Prove that : Cos% = §-(sb—;ﬂ.‘ , [b.NJ(c), 2057]
* If S be the area of incircle and 8, 8,, S, are areas of excircles,
1 1
show that: [Q.N.8(b), 2057]
«/7 y; RE |
Prove that + T + 6 - [Q.N.1(c), 2058]
In any AIEBC prove that,
m'sl_ns' Sinc | [Q.N.8(b), 2058]
Prove that: - B 11 [Q.N.1(b), 2059]
Rafely T
*In any tiangle ABC prove: tan (B~ C) == cot L [Q.N.8(b), 2059]
In any triangle-ABC, prove that SinA + SinB + Sin C =% [Q.N.1(b), 2060]
Prove that, in any triangle ABC,
2.2 2 2.2 .
b—;zc——.smzmcz'a.smzs»,a D" Sin2c=0 [QN.8(b), 2060
a b2 ¢

SinA } Lt
280 show that the triangle is isosceles.

[Q.N.1(c), 2061]

In any triangle ABC, if CosB =

In any triangle ABC prove that

a? Sin (B-C) b2 Sin (C- A) ¢ Sin(A-B) _
SB+SnC *SnC+SnA*SnA+SnB- " [Q.N-8(b), 2061]

Prove that rrq ro r3 = A2 [Q:N:1(c), 2062].

.. cosB - CosC _c-b
In any'AABC, prove that  CoeAs T

T a

In a AABC, prove that :
(b+c) CosA + (c+a) CosB + (a+b) CosC=a+b+¢ [Q.N.1(c), 2063]
In any triangle, prove that ry + 1y + r3 - r=4R [Q.N.8(b),

¢ -bcosA _cosB
Ina A ABC, prove that boccce k" coil [Q.N. 1(c), 2064]
In any triangle, prove that : ;
acosA+bcosB+ccosC=4RsinAsinBsinC [Q.N. 8(b), 2064]
show that; 141, 1.1 [Q.N. 1(c), 2065]
. 1 3t ,
In any triangle, state and prove Cosine law. [Q.N. 8(b), 2065]
Show that 2= €.+ #8282, 820 Acbyy [Q:N.1 (c), 2066]
In a AABC, |f (slnA + sinB + smC) (smA + sinB - sinC) = 3sinA SinB then prove
£C=60°. [Q.N.8 (b) (Or), 2066]

SinA_

In any triangle if cos B = 70—, 285G’ prove that the triangle is isosceles.

4 Q. N.8 (b) (Or), 2067]

[Q.N.8(b), 2062]

2[Q:N. 1(c), 2067]
In any tnangle ABC if 8R2 = a2 + b2 + ¢2, prove that the triangle is right angled.
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25, Stgte Cosine Law, using Cosine Law,

A s(s - ' :
Prove that: cos 7= sts-a) b Ca ) , [Q.N.7(a)(Or),2068]
1 1 2 o
26. If aic Bic “mabee show that ¢ = 60° . [Q.N. 7(a) (Or), Supp. 2069]

27. State sine law. Using sine law, prove that:
tang(c-A)=2 B [Q.N. 7(a)(Or), 2070 °C'

28 lfad+ b4+ c=2c2(@2 + b2), prove that: C = 45° or 135°. [[Q.N. 7(a)(Os), 2070 'D')
29. State sine law. Use this law to prove the projection law. [Q.N. 7(a)(Or), 2071'C']
30 In any triangle ABC ifﬁ)w-iiﬂg then prove that the triangle is either
y g "7 cosA+2cosB ~sinC’ P g

isosceles or right angled. _ [Q.N. 7(a)(Or), 2071 'D']

4.4 Solution of a Triangle

1. Ifthree sides of a triangle are in the ratio 2: V6: V3 +1, find the angles.

, [Q.N.8(b) (Or), 2056]
(Ans: A=45°,B=60°and C = 75°) ' .
2. Solve the triangle if a=V6,b=2and c = V3-1.  [Q.N.8(b) (Or), 2057]
(Ans: A=120°,B=45°,C =15 _
3 lfa=2,b=v6,c=v3+1, solve the triangle. [Q.N.8(b) (Or), 2058]
(Ans: A =45°,B=60°,C=75°) ‘

4. . . Solve the triangle, ifa=2, b= V6 c=V3+1. [Q:N.8(b) (Or), 2059]
(Ans: A =45° B=60°and C=75°) : ;

5. In any triangle ABC,
b=v3,C=1andA=30° '
solve the triangle. [Q.N.8(b) {Or); 2060]
(Ans:a=c=1,b= V3, ZA=/C=30°, £B= 120°)

8. In any triangle ABC, if A =30° and B=90° finda:b:c [Q.N.8(b) (Or), 2061]

1...738
Ans: 5:1 s .
N Inany AABC,a=2b=vV6andc="V3-1,find ZB [Q.N.8(b)-(Or), 2062]
(Ans: ZB=60°)
8. If the angles of a triangle are to one another.as 1 : 2 : 3, prove that the
corresponding sides are 1 : V3:2, ; [Q.N. 8(b)(or), 2064]
9. In:any triangle ABC, b = V3, ¢ ='1 and £A = 30°, solve the triangle.
[Q.N. 8(b), (Or), 2065]
10 I A=30°, B=45°, a=6V/2, solve the triangle ABC.
(Ans: b=12,¢=6(v3+1),C=105°) ’ [Q.N.8 (b), 2066]
11. In any triangle ABC, b = V3, C = 1and A = 309, solve the triangle.
(Ans:a=c=1,b=V3, LA= £C=30°, ZB=120°) 4 [Q.N.8 (b), 2067]

12 lfa=2b=1+v3, C=60° solve the triangle ABC.  [Q.N. 7(a){Or), Set 'B' 2069]
(Ans:a=2,b=1+V3,c=V6,A=45 B=75, C=60°) :

Unit 5§ - Sequence and Séries, and Mathematieal
Induetion

1. Using the principle of mathematical induction,

n(n+1
provethat: 1+2+3+4+......+n= (2 ) ) [Q.N.2(b),2068]
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n

o

~ 8

10.

1.

14,

15.
16.

1.

2.

Prove that: 1%+ 224 3% 824 ........ + 2= MM%M '[Q.N.12,2068]

Use the principle of mathematical induction:
24448+ e, +2n=n(n+1). : ;
[Q.N. 2(b), Set 'A' 2069]

Find the sum of n terms of the series 3.12 + 4.22+ 532 + ......... 4
(Ans: T1§ n(n+1)(3n%+ 11n + 4) [Q.N. 12, Set ‘A’ 2069]

Prove by the principle of mathematical induction.
24446 i +2n=n(n+1). -
[Q.N. 2(b), Set 'B' 2069]

Find the nth term and then the sum of the first n-terms of the series: 12.2 + 22.3
+324 4. : [Q.N. 12, Set 'B' 2069]

2
(Ans B nZ; n(n+1)(32 +5n+1)

Usm% pnnmple of mathematical induction, prove that:

24224234 .+2N=20-1), [Q.N. 2(b), Supp. 2069]
The sum of an infinite number of terms in G.S. is 15, and the sum of their squars
is 45; find the series. » v [Q.N. 12, Supp. 2069]

(Ans 5 +3 L + —299 +a

Using prmcxpie of mathematical induction, )

prove that: 1 +3+5+7 + e, + (20 - 1).n2 [Q.N. 2(b); 2070 'C']
Show that the A.M., G.M. and H.M. between any two unequal positive numbers
satisfy the followmg relations.

a)(GM) =AM.xXHM. b)AM.>GM. >HM. [Q.N. 12,2070 'C']
Using principle of mathematical induction, g
1.1:-1 1 1 "y
prove that: prg gt +—2—ﬁ= 1—2—n. [Q.N. 2(b), 2070 'D']
Sum to lnfmny the following series. ‘ P
1-5a+9a2-13a5 +........ tooo(-1<a<1). "~ [QN.12,2070'D]
1-3a
(Ans "—_l_—a)z)
Prove by mathematical induction:
14345+ e +nterms =n, [Q.N. 2(b), 2071 'C"]
Sum to n terms of the series: ‘g %%9 ;4 + o [Q.N. 12, 2071 'C']_
(oAl 1\ E1-ten-1) : '
Ans.6(1+5—n:7)+ 3350
Prove by the principle of mathematical induction that:
4" is divisible by 3. [Q.N. 2(b), 2071 'D]
~Sumto n terms of the series: 1. n+2.(n-1)+3.(n~-2) +...
(Ans: ﬂ(ﬂf—%@i—z’) [Q.N. 12, 2071 'D]
Unit 6 - Matrices and Determinants
LetA= (1 3) and B= (e g) then prove AB#BA. [Q.N.3(a), 2056]
1+x 1 1 . .
Evaluate |1 13y 1 [Q.N.10(a), 2056]
1 1 14z .

(Ans: Xyz + yz + 2X + Xy)
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3.

10.

1.

12.

13.

14.

15.
16.

LetA= (5 §) andB= (3 2) tind the vanspose of AB. * [QN.3a), 2057
(6 10 y
(A"S- (14 20)) :
1 bec a(b+c
Find the value of: |1 ca 3c+a [Q.N.10(a), 2057]
1 ab c(a+h)
(Ans: 0)
2 1 15
Find (AB)" :  [Q.N.3(a), 2058]
(5 2 : : .
: _(A"s-(m 14 ) ,
tA=(42) showmata?-2a-51=0, . [Q:N.10(a), 2058]
LetA=( §) andB= (3 7).ind (amy". [Q.N.3(a), 2056
(B U :
(Ans. (31 46 )
1 1¢€1
Evaluate |8 b ¢ [Q.N.10(a), 2058)
; a b 3 .
(Ans: (a-b) (b~c) (c-a) (a+bsc)) : s o
A=(5 §)andB=(2 J). showtnat A8 =BT AT. " [QN.3(), 2060
se properties of determinant to show that : :
1% XZ 1 xyz
1y 2= } y [Q.N.10{a), 2060]
122 ‘N ¥
Construct a 3 X 3 matrix whose elements are aij =2i+j {Q.N.3(a), 2061]
345
Ans:| 5§ 6 7
7889
Without expanding show that :
1 bc b+ 12a
1 ca cta| =1 p p2 [@.N.10(a), 2061)
1 ab a+b .
. 1¢ ¢ .
1A= (f §)andB= (2 ). showtnat (AB)T = BTAT (N3 202
a'b'c 2& 2& 3
Provethat: | 2b b-c-a 2b | = (a+b+c) [Q.N.10(a), 2062)
2 2 cab
Define a triangular matrix. How do you distinguish between upper and lower
triangular matrixes ? [Q.N.3(a), 2063]
Prove (without expanding).

bc a &

a
ca b p?| =11 p® pd
ab ¢ 2 1 ¢ ca

[Q.N.10(a), 2063)
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17.

18.
19.

4 B

24,

2.

A= [g 2], tind A°1 ‘ [QN. 4(b), 2064]

(s(? 3)

Prove (without expanding):

1bcbic| |[1ae?
fcacea|=|1bb2 [Q.N. 10(a), 2064]
1 ab a+b 1¢¢? A
Define symmetric and skew symmetric matrix with examples.  [Q.N. 3(a), 2065]
el xy 2
Showthat: | xy y2+1 z;z =1+x2+y2+22 . [QN.10(a), 2065]
Xz yz +1

: u.«ma=[‘1 ‘1’] amdA-'zts:[“o1 _‘1] then determine the mrix A.

11 ’
ans:| 3 3 [Q.N.3 (a), 2066]
33
a a? a’-1
lfa, b, carenonzeroand | b b2 b3-1 | =0, then show thatabc = 1.
¢ ¢ ¢3-1

[Q.N.10 (a), 2066]
Construct (3 X 3) matrix with the elements given by aj = 2i + .

345
Ans:[ 5 6 7 ' 2[Q.N. 3 (a), 2067}
789 ’ : \
a b ax + by
Provethat:| b ¢ bx+cy | =(b2-ac)(ax®+2bxy + cyd)

ax+by bx+cy O
4[Q.N.10 (a), 2067]

Find the inverse of the matrix A = ( : '23 ) [Q.N.2(c),2068]
' 1 {2 3)) '
(w2 (Js 1))
’ Xy z.
Show that: | X? ¥ 22 |=(x-y){y-2) (z-X) (xy+yz+2x) [Q.N7(b)2068]
yz zx xy

oRE[ % o B= 2 3 ) end AB)T
S I el RS B By

(Ans: o g) ' ©[QN.2(c), Set'A' 2069]
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a b ¢
28 Showthat: | a> b> ¢z | =(b—c)(c—a)(a=b)(a+b+c).

b+c c+a atb
[Q.N. 7(b), Set 'A' 2069]

12 5 -
29, For the given matrices A= B= :
e giver (an_’ (zs)and (_2 i
sothat: (A+B) =A'+B. [Q.N: 2(c), Set 'B' 2069]
‘ ) . I be a(btc) 2
30.  Without expanding show that: | 1 ca b(ct+a) | =0.
) 1 ab c(at+b)

» [Q.N. 7(b), Set 'B' 2069]
31. If A= ( ft ) find Adj. A. [Q.N. 2(c), Supp. 2069] ‘

(w(%7)

31
32 Prove that : b ¢ |=(b=c)(c-a) (a-b) (a+b+c).  [Q.N. 7(b), Supp. 2069]

e N, =N

b3 ¢3
2 A H "ty
33, uA=(1 , ) find AAT, 44 } [Q:N. 2(c), 2070 'C']
(50 )
(Ans.( 05 )
a2 be ¢ +ac : 4
3. Provethat | a24+ab b2 ac | =4a2b2c? [Q.N. 7(b), 2070 'C']
ab b2 bc 2
4 -5 2 3 /
35. IfA= (3 6 ) andB:( = ),fid BTAT. [Q.N. 2(c), 2070'D"]
13 0
Ans:
(o (% )
“latx b ¢
36. Provethat: | a b+y ¢ | = (1 + x+y +Z) [Q.N. 7(b), 2070 'D]
a b c+z
310
37. Define singular matrix. Test whether the matrix if A=| -2 1 -1 |is singular or
' _ 43-2 '
not. ' [Q.N. 2(c), 2071 'C']
(Ans: Smgular)
38. Without expanding the determinant show that;
1 a2 a° a® bc a : .
1b2b3|=|b%2cab : [Q.N. 7(b), 2071 'C']
1¢2¢3 ¢ ab ¢

: 23 ‘
39, uA:(5 3 ) , show that: A~ —lg [Q.N. 2(c), 2071 D]
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10.

Tl

12.

13.

14.

15.

y+z 'y z
Without expanding the determinant show that: | z+x z X
X+y X Y

]
(=4

[Q.N. 7(b), 2071 D]

Unit 7 - System of Linear Equations

Solve by Cramer's rule: -x+y=9,x-3y=5 [Q.N.3(b), 2056]
(Ans:x=-16andy=~7) a0
Solve by row equivalent matrix method: x+z=1;z+2y=2; 5x -9y =-3

Ans:x=3,y=2andz=-2) * [Q.N.10(b), 2056]
olve by'using inverse matrix method: x - y = 2; 2x + 3y = 9

(Ans:x=3,y=1) [Q.N.10(b) (Or), 2056]

Solve by Cramer's rule : 2x-y=5; -x-2y=1. -[Q.N.3(b), 2057]

(Ans:x=3,y=1)

Solve by, using row equivalent matrix method: ;

X—2y+2z=0,x-2y+3z=-1;2x-2y+z=-3 [Q.N.10(b), 2057]

(Ans: x=-4,y=-3,z=-1) :
Solve by inverse matrix method: -2 + 4y = 3 ;
x-7y=1 [Q.N.10(b) (Or), 2057]

=28 =11
Ans: x =5¥=7
Solve by Cramer’s rule; ’
x=-2y=-7 : '
3x+7y=5 [Q.N.3(b), 2058]
Ans: x=-3,y=2) '
olve, by row equivalent matrix method,
X+y+z=1 . :
X+2y+2z=4 C .
Xx+3y+7z=13 [Q.N.10(b), 2058]
(Ans:x=1,y=-3,z=3)
Solve by inverse matrix method,
2x+5y=7, 5x+2y=-3 [Q.N.10(b) (Or), 2058]
Ans:x=-22 v 4
(A“""' IR AT )
Solve by Cramer's rule 2x-y =5  x-2y=1. : [Q.N.3(b), 2059]
(Ans:x=3,y=1) :
Solve by row equivalent matrix method x + z=1; z+2y=2; 5x-9y=-3.
(Ans:x=3,y=2,2=-2) , [Q.N.10(b), 2059]
Solve by using inverse matrix method: g; t g; : 75} [Q.N.10(b) (Or), 2059]

O S——
(‘Ans.x_zandy-/z)

Give reason why simultaneous equation X + 2y = 5 and 3x + 6y = 12 are not
solvable by Cramer's rule. {Q.N.3(b), 2060]
Solve, by row equivalent matrix method :
X-2y-3z=-1,2x+y+2=6,x+3y-2z=13. [Q.N.10(b), 2060]
(Ans:x=2,y=3andz2=-1) '

Solve by matrix inversion method 3x + 5y = 7, 5x +9y = 7. [Q.N.10(b) (Or), 2060]
(Ans:x=14andy=-7)
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16.
17.

18.

19.

21.

-23.

24,

25,

27.

28.

'gAnsx =3,y=2andz=-2)

Solve by matrix inversion method X+y=2andx-y=0. [Q.N.3(b), 2061]
(Ans:x=1andy=1) )
Solve by Cramer's rule :

X+2y+32=6,2x+4y+z=7and 3x+ 2y + 9z = 14. [Q.N.10(b), 2061]
(Ans:x=1,y=1andz=1)

Solve by Row—equwalent matrix method :

X-y-z=-2,x+4z=4andy-2z=1. [Q.N.10(b) (Or), 2061)

B itH -6

77 y= 7 V2= 7

Solve: x=2y + 3 and 3x- 5y = 8 by inverse matrix method. [Q.N.3(b), 2062]
(Ans:x=1andy=-1) : '
Solve by row- equivalent method:

9y-5x=3,

x+z 1and

Ans:x=35

" [Q.N.10(b), 2062]

9olve the equatlcns by Cramer's rule : ' .
— X— -
x); z=1and :
z+2y=2 : : [Q.N.10(b} (Or), 2062]
(Ans:x=3,y=2andz=-2)
Solve by Inverse matrix method ;
3x+2y=5 ’
7x+5y=12 ' [Q.N.4(b), 2063]
(Ans:x=1,y=1) 5 ‘
Solve by Cramer's rule or by row equivalent matnx method.
X+y+z=6
X-y+2z=2
2X+y-z=1 . [Q.N.10(b), 2063]
(Ans:x=1,y=2,z=3)
Solve by- row-equivalent method:

© 8x-2y=8

5x+3y=7 ’ [Q.N. 3(a), 2064]
(Ans: 2,-1)
Solve the following system of equations by inverse matrix method or Cramer's
rule:
2X-y+32=9,X+y+2=6,x-y+2=2 [Q.N. 10(b), 2064]
Ans:1,2,3)
olve by Cramer‘s rule :
3x+2y=8, . )
4x+y=9 . [Q.N. 3(b), 2065]
gAns x=2,y=1) ’ 4
olve by matrix method
X+y+2=6
X~y+2=2
2xX+y-z=1 : [Q.N. 10(b), 2065]
(Ans:x=1,y=2,2=3) ' ! :
Solve by cramers rule : -X+y=9,x-3y=5 )
(Ans (~16, -7)) [Q.N.3 (b), 2066]

Solve_ by row equnvalent or inverse matrix method:

S X+2= 1

Z+2y=2

&—W:%

(Ans: 3,2,-2) [Q.N.10 (b), 2066]
Solve by matrix inversion method : x + y = 3 and X-y=1.

(Ans:2, 1) 2[Q:N. 3 (b), 2067]
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31,

32.

35.

37.

39.

40.

41.

42,

44,

45,

Solve by Cramer's rule or Row-equivalent method :

X+y+2=9,2x+5y+72=52,2x+y-z=0 4 [Q.N.10 (b), 2067]
(Ans: 1, 3,5)

Using Cramers rule, solve the system of equatlons

2x + 5y =17 ‘ ,

5x -2y =-1 [Q.N.3(a),2068]
(Ans:x=1,y=3)

Applying row equivalent matrix method or inverse matrix method solve the
following system of equations:
X+y+z=1
X+2y+3z=4
X+3y+7z=13 _ [Q.N.8(a),2068]
(Ans:x=1,y=-3,2=3)
Using Cramer's ruIe solve the following equations:

X-2y=~7

X+7y=5 ;
[Ans: -3, 2] [Q:N. 3(a), Set'A' 2069]
Using row equivalent matrix method or inverse matrix method, solve the
following equations.

X-2y=2=-7

2xX+y+z=0

3x-5y+8z=13
Ans: -2,1,3) [Q.N. 8(a), Set'A' 2069]
olve by Cramer's rule: 3x+ 2y +9=0,2x-3y+6=0  [Q.N. 3(a), Set'B' 2069]
(Ans:=3,0) .
Using raw equivalent or inverse matrix method, solve the following system of
equations.
Xx=y=0,2x-y+4z=18,-3x+z+2=0
(Ans: 2,2, 4) [Q.N. 8(a), Set 'B' 2069]
Using Cramer's rule, solve the following equations.
2x -5y =24
2x+3y=12 [Q.N. 3(a), Supp. 2069]
(Ans: 8.25,-1.5)
Using row equivalent matrix method or inverse matrix method solve the
following system.
3x+5y=2
2x-3z=-7
dy+2z=2 [Q.N. 8(a), Supp. 2069]
(Ans: 4,-2,5)
Using Cramer's rule, solve the following equations:
3x-2y=8, 5x+3y=7. [Q.N. 3(a), 2070 'C"]
(Ans:x=2,y=-1) §
Using row equivalent matrix method or inverse matrix method, solve the
following ‘equations.
X+4y+7z=18,3x+3y-22=2, -4y +z=-7 [Q.N. 8(a), 2070 'C]

‘(Ans:x=1,y=3,z=5)

Applymg.Cramers rule, solve the following equations:
3x+§=1o -2x+§=-1. i [Q.N. 3(a), 2070 D]

(Ans: 2,1) _
Using row equivalent matrix method or inverse matrix method, solve the
following equations. :

9y-5x=3,x+z=1,z+2y=2 [Q.N. 8(a), 2070 'D']
(Ans: 3,2,-2)

Solve by Inverse matrix method:

2X+y=7,x+3y=11. g [Q.N. 3(a), 2071 'C']
(Ans:x=2,y=3)

Using Cramer's rule or row- equivalent method solve the following system
X+y+z=6,2x+3y+52=23, 7x+5y-2z=11 [Q.N. 8(a), 2071 'C]

(Ans:x=1,y=2,2=3)
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46, Solve by Inverse matrix method: o
Bx-3y=9;2x+5y=16 . [Q.N. 3(a), 2071 'D"]

(Ans:x= 3,y 2)

47. ~ Using Cramer's rule or row-equivalent matrix method solve the foliowin
system: [Q.N. 8(a), 2071 'D’
x+y+z=6,x—y+z=2,5x—9y=-3 [Ans:x=3,y=22=1

Unit 8 - Complex Number
1. Wz=3+4iandw=2+i find 2w |and % [Q.N.4(a), 2056]

Ans: 5V5 and V5) ‘
2. tate De- Moivre's theorem. Use it to find the cube roots of unity.

[Q.N.11(a), 2056}
‘(An » —1+N§ -1-i«/§)

3 11Z,=(32);2,=(53) compute Z, Z,and 7 1+Z,  [Q.N.4(b), 2057]

(Ans:Z;Zy=(9,19)and Z, + Z, =(8,-5))
4, (State De- ob)ﬂonvres Theorem. Use it to find the values of (1+|)2° [Q.N.11(b), 2057]
"~ (Ans:-2

5. Express the complex number (2, 2V3) in the polar form. - . [Q.N.4(a), 2058]
Ans: 4 [cos60° +i sin 60°] )

6. tate De-Moivre's theorem. Use it to find the cube roots of 1. A[Q.N.ﬁ(a), 2058]
Qm11uﬁ 4¥ﬁ)

7. Express in the polar form for z = 2 + 2i. [Q.N.4(a), 2059]
(Ans: 2V2 (cosd5° + i sind5°) )

8. Find the square roots of z = 7 - 24i. [Q.N.11(a), 2059]
(Ans: £ (4-3i)) . _

9. Express the complex number, — V2 + V2 in polar form. [Q.N.4(a), 2060]

(Ans: 2 (cos 135° + isin 135°) )
10. Using De Moiver's theorem, find the fourth roots of umty. - [Q.N.11(a), 2060]
(Ans 1,i,-1, _') i

1. Find the conjugate of the complex number 33+ 3: o [Q.N.4(a), 2061]
24
(AnsZ Z-———2—5—i) B
12. State De Moivre's theorem hence solve 28 = 1. [Q.N.11(a), 2061]
: V3 1 .43
(Ans. =1,z (2”7) z (5-17) )
13 Simplify : [3 (Cos 7 +iSin %)]16 [Q.N.4(a), 2062]
(Ans: 3'9) e '
14. Find the cube roots of unity. Write their properties. [Q:N.11(a), 2062]

(\Ans: 1, M "'2’\[3 and =1 -21 V3 )





