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MATHEMATICS HSSC-I
SECTION - A (Marks 20)
Timeallowed: 25 Minutes

Section — A is compulsory. All parts of this section are to be answered on this page and handed
over to the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead pencil.

Q.1 Fill therelevant bubblefor each part. All partscarry one mark.

1.

In complex numbers, what is the multiplicative inverse of 2i ?

A= O B. O
c. = O D. O
Which one of the following represents the negation of the statement ~p — g?
A, ~q-p O B. ~qg--~p O
C. q—~p O D. p > ~q O
2 3 0 2 1 0
What isthevalueof «,if[3 9 6(=a|1l 1 2|?
2 15 1 2 5 1

A. 3 O B. 6 O
C. 9 O D 15 O
What is the solution set of an equation x~1 +% =27
ALY O B. {11} O
c. {0,-1 O D. {11} O
If —1isaroot of x3 + kx? —x + 2 = 0, thenthevalueof k is:
A -2 O B. 2 O
C. -4 O D. 0 O

. : 7x+25 _
The partia fractions ofm are.

3 3 4

e ws, O D. &t O
ForanA.P: 2 + % +5+ 17 + .-+ a4, thevaueof Sy, is:
A= O B. = O
c. -2 O D. 195 O
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

What should be the geometric mean between /2 and 3v/2?
6

A 5 O B. 62 O
C. 22 O D. 6 O
For what value of n, "P,=127?
A. 4 O B. 3 O
C. 12 O D. 6 O
Ontossing apair of fair coins, what is the probability of appearing both tails?
A2 O B. = O
c ; O D. = O
Which one of the following is an expansion of (1 + x)~1?
A. 1 —x+x2—x3+.. O
B. 1+ x — x? + x3+4... O
C. 1+ x4+ x4+ x3+.. O
D. 1 —x —x% —x34+.. O
1 60
How many terms are there in the expansion of[(x - i)z] ?
A. 30 O B. 31 O
C. 15 O D. 16 O
Which one of the following is the simplified form of L L9
1+sin 6 1-sin @
A. sec O B. sec? 0 O
C. 2sec? 0 O D. 2sec O
What will be the result if smplify cosx — [cos (x + g) + cos (x — g)] ?
A. COSX O B. 2cosx O
C. 0 O D. (1 —+v3)cosx O
Ifo = g then which one of the following optionsistrue?
A. c0s26 = cos? 6 + sin? 4 O
B. sin260 = 2sinb cos O O
C. sinf = —2sin (g) cos (g) O
0 . (6
D. cos® = cos? (5) + sin? (5) O
What is the period of atrigonometric function sin (%) ?
A. 2 O B. 4 O
1 1
C. > O D. " O
In atriangle ABC, what will be e-radius opposite to vertex A?
A A
A. S‘Z_a O B. s O
Ss—a
C. — O D. e O
‘ - 1N\]. .
Thevaluze of sec [sm 1 (— 5)] is: .
A. N O B. NG O
c - O D. - O
If sin™*x + (sin"x + cos™'x) = 7, thenvalue of x is:
1 1
A. > O B. 5 O
C. 0 O D. -1 O
Which one of the following is a solution set of sinx = % wherex € [0, 2m]?
T T 5t 3m
S O B {53 O
T 5T T 5T
c &% O N O
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Federal Board HSSC-I Examination

Mathematics Model Question Paper
(Curriculum 2000)

Time alowed: 2.35 hours Tota Marks: 80

Note: Sections ‘B’ and ‘C’ comprise pages 1-2 and questions therein are to be answered on the
separately provided Answer Book.Write your answers neatly and legibly.

SECTION - B (Marks48)

Q.2 Attempt any TWELVE parts. All parts carry equal marks. (12 x 4 =48)
i fz, =1-2i, z,=2+3i, z3 =4—3i ,thenfind
@2 077
and writeintheform a + ib.
ii. Convert the following to logical form and prove it by constructing truth table:

ANB=BNA
X 1 x+1
iii. Ifl 2 x 3 |=11-2x?, thenfindthevalue of x.
x+1 4 X
iv. Find the real roots of i—f + xiz =4,
V. Resolve 3’CzﬁLLﬂgi nto Partial Fractions.
x(x2+x+7)

Vi. Provethat cosineis aperiodic function and its period is 2.

vii.  Thesum of first thirty terms of an A.Pisequal to square of sum of first six terms
of the same A.P. Show that 10a + 145d = 12a? + 60ad + 75d>.

viii. A committee of 4 persons has to be chosen from 8 boys and 6 girls, consisting of
at least one girl. Find the probability that the committee consists of more girls
than boys.

iX. How many automobile license plates can be made, if each plate contains three
different letters (from A to Z) followed by four different digits (from O to 9)?

X. Find the first four terms, in ascending powers of X, in the binomial expression

1
of N

Xi. A regular Pentagon isinscribed in acircle of radius 15 cm. Approximate the
perimeter of the Pentagon.

sin360+sin560+sin76

xii.  Provethe trigonometric identity = sin560
co0s360+cos50+cos76
xiii. ~ Draw thegraphof y = secx, x € [~~, 7]
xiv.  Provethat s? =A cot%cotgcotg
XV. Provethat cot~122 = 2sin~12.
120 13

xvi. Showthat 2tan?6 cos8 = 3 can bewritten in the form
2c0s? 0 + 3cosf — 2 = 0 and solve the equation 2tan? 8 cos6 = 3
for0 <6 < 2m.
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SECTION - C (Marks 32)

Note: Attempt any FOUR questions. All questions carry equal marks. (4x8=32)
Q.3 Solvethe system of equations by reducing its augmented matrix to the reduced echelon
foom: x+2y+3z=3; 2x+3y+z=1;3x+y+2z=2
Q.4 Inany triangle ABC, with usual notations, prove that:
(@  a?=b%+c?—2bc cos x
a b c
(b) sinc sin 8 " sinr
. e . 4 2\ 1
Q5 (@ |dentify the seriesif itsn" termisa,, = E (5)
(b) What is the sum of first ten terms of the series.
- 1,1 ,13 1 135 1 2 _
Q6 If y= stetoo st 7t , then prove that 63y~ + 84y +19 =0
Q.7  Provethe following trigonometric identity without using cal culator/Trigonometric tables.
T T 5m m 3
COS 75 C0S 7. COS 2. COS 7o = 7
Q.8 ABCisaright angled trianglewithmzB = 90° , m£A = 30°and mAB = 3cm

@ Solve thetriangle ABC.

(b) Find the area (A)of triangle ABC.

(© Find the radius (R) of circum-circle of triangle ABC.
(d) Find the radius (r) of in-circle of triangle ABC.
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MATHEMATICS HSSC-

Student L earning Outcomes Alignment Chart
(National Curriculum 2000)

SecA Q1 Contentsand Scope Student L ear ning Outcomes
To know the additive and multiplicative identities
1 m of complex numbers | ' ot numbersand to (ind their ecdiive and
c operationson them R
multiplicative Inverses.
Introduction to the logical statements and
5 Logica proofsof the their composition (common connectives,
operation on s&s negation, conjunction, disjunction,
conditional and bi-conditional).
Deerminantsand their Concept of adeterminant of asquare matrix,
3 | gpplicationinthegudy of the expangion of the determinant up to order 4 (Smple
dgebraof matrices Caxs).
Solving aquadratic equation in one variable by:
4 Revigon of thework donein () factorization
previous classes (b) completing the square and
(c) quadratic formula
To apply the Remainder Theorem in finding
Application of Remainder one or two rational roots of cubic and
5 | Theorem in the solution of quadratic equations, to use synthetic division
equations in finding depressed equations for solving
them.
To reduce afraction into partia fractions when
6 | Partia Fractions its denominator consists of
(@) Linear Factors
To egtablish the formulafor finding the sum up
7 | Arithmetic Series to n-terms of an arithmetic seriesand be ableto
apply thisformula.
To find the Geometric Mean and insert n-
8 | Geometric Mean G.Ms between two positive real numbers
and be able to solve problems based on
them.
To understand the meaning of permutation of
9 | Permutations n different things taken r at atime and know
the notation "P, or P (n, ).
10 (PEric;g?::Ichepts and estimation To know the formulafor finding the probability.
of probability)
Binomia Theorem for To apply the theorem in the expansion of the
11 | negativeintegral and binomia expressions with rational indices as
rational indices infinite series and arithmetical computations.
12 Binomia Theorem for To state and prove the binomial theorem for

positive integral index

positive integral index, find the number of terms




and general termsin the expansion of (a+b)"
and apply it to expand positive integral powers
of the binomials and find their particular terms
(without expansion).

13

Trigonometric Functions

To establish the following relations between the

trigonometric ratios,

cosec8 = 1/sin @,

secl = 1/cos @,

cot = 1/tan 6 ,

tan@ = sin6 /cos 6

cot 8 = cos0/sin @,

sin26 + cos26 =1,

1+ tan26 = sec2 6 and

1+ cot260 = cosec28:

To be able to apply the above mentioned
relationsin

b)proving the trigonometric identities.

14

Fundamental formulas of
sum and difference of two
angles and their
applications

b) To establish the formula

cos(a — B) = cosacosp + sinasing and deduction
there from for finding the sum and difference
of the trigonometric ratios.

15

Trigonometric ratios of
double angles and half
angles

To find the values the trigonometric ratios of
double and half the angles and apply them.

16

Periods of trigonometric
functions

To know the domains and ranges of the
trigonometric functions to have the concept
of period of atrigonometric function and the
period of the basic trigonometric functions.

17

Radii of circles connected
with triangles

To find the radii of

a) Circum circle

b)In circle

c)Escribed circle of triangles and to solve
problems involving these radii.

18

Inversetrigonometric
functions

To know the definition of inverse trigonometric
functions their domains and ranges; to know
the general and principle trigonometric
functions their inverses and their values.

19

Inverse trigonometric functions

To know the definition of inverse trigonometric
functions their domains and ranges; to know the
general and principle trigonometric functions
their inverses and their values; development of
formulas for inverse trigonometric functions and
their application.

20

Solution of trigonometric

To solve trigonometric equations and check their




equations answers by substitution in the given equations so
as to discard extraneous roots and to make use of
the period of trigonometric functions for finding
the general solution of the equations.
To know the four binary operations on complex
Concept of complex numbers and their properties.
Sec-B | Q2i numb(_ersand besic To know the conjugate and modulus of a
operations onthem. complex number
Conjugate and its properties Z=x+iy.
. . | Togiveformal proofs of the commutative,
li Logical proofs of the operation associ ative and distributive properties of union
on sets . :
and intersection.
Determinants and their Expansion of the determinants up to
iii | application in the study of order 4. The use of properties of
algebra of matrices determinants.
. Solution O.f equations r_ed ucible To solve equation reducible to quadratic
Iv | to quadratic equationsin one L i
. eguations in one variable.
variable
Toreduceafractioninto partid fractionswhenits
v | Partia Fractions denominator consists of
(c) non- repeated quadratic factors.
To know the domain and ranges of the
vi Periods of Trigonometric trigonometric functions to have the concept of
functions period of atrigonometric function and the
periods of the basic trigonometric functions.
To find the nth term of an arithmetic progression
vii | Arithmetic Sequence (A.P) and solve problems pertaining to the terms of
anA.P.
viii | Combinations To apply combination in solving problems.
To establish theformulafor "P; and apply it in
solving problems of finding the number of
arrangements of nthingstakenr at a
iX | Permutations time(when al the n things are different and
when some of them are alike) and the
arrangements of different things around a
circle.
Binomial theorem for To apply the theorem in the expansion of the
X | negétive integral and binomial expressions with rational indices as
rational indices infinite series and arithmetical computations.
Relation between the length | To establish theruleg = £ wherer isthe
i |Ofanacofacircleandthe | ragiusof thecircle, I isthelength of the arc

circular measure of its
central angle

and @ isthe circular measure of the central

angle of the arc.




Xii

Sum, difference and product
of trigonometric ratios

To find the formulas for the following:
sina + sinf ; cosa * cospf ;
2sinacospf ; 2cosasinf
2cosacosf and —2sinasinf
and to be able to apply.

Xiii

Graphs of trigonometric
functions

To draw the graphs of basic trigonometric
functions in the domains ranging

from—2m to 2 and know that the graphs of these
trigonometric functions are repeated depending
upon the period of the functions.

Xiv

Radii of circles connected
with triangles

To find theradii of

a) Circum circle

b)Incircle
c)Escribed circle of triangles and to solve
problems involving these radii.

XV

Inverse trigonometric
functions

To know the definition of inverse trigonometric
functions their domains and ranges; to know
the general and principle trigonometric
functions their inverses and their values;
development of formulas for inverse
trigonometric functions and their applicants; to
draw the graphs of inverse trigonometric
functions.

XVi

Solution of trigonometric
functions

To solve trigonometric equations and check
their answers by substitution in the given
equations so as to discard extraneous roots and
to make use of the period of trigonometric
functions for finding the general solution of the
equations.

Sec-C

Q.3

Solvingsimultaneousline
ar system of equations

To be ableto solve a systems of linear non-
homogeneous equations by the use of
(b) echelon and reduced echelon form.

Cosine formula
Sineformula

» To establish the cosine formulaand apply
it in the solution of obligue triangles.

» To establish the sineformulato apply itin
the solution of oblique triangles

Sequence and Series
» I ntroduction

To have the concept of a sequence/progression,
itsterm and its domain, different types of
sequences with examples to distinguish between
arithmetic, geometric and harmonic sequences,
and to determine the sequence when its nth term
is known.

Binomial Series

To be ableto identify the given series as
binomia expansion and hence find the sum of
the series.

Sum, difference and product
of the trigonometric ratios

To find the formulas for the following:
sina + sinf ; cosa *+ cospf ;
2sinacospf ; 2cosasinf ;




2cosacosf and —2sinasinf
and to be able to apply.

To be able to use the solution of right triangles
in solving the problems of heights and
distances.

To find the radii of

a) Circumcircle

b)Incircle
of triangles and to solve problems involving
these radii.

Heights and distances
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