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SECTION - A

Time allowed: 20 minutes Marks: 20

Note: Section-A is compulsory and comprises pag@s All parts of this section
are to be answered on the question paper itsalfiotild be completed in the
first 20 minutes and handed over to the Centre $ipedent.
Deleting/overwriting is not allowed. Do not usedgzencil.

Q.1 Insert the correct option i.e. A/B/C/D in #@pty box provided opposite
each part. Each part carries one mark.

I Multiplicative inverse of complex number (-2,i8

A (=2 ‘_3j
' V13 13
B -2 3
' J13 ' 13
c. |2 =8

J13 ' (13
D. |2 2

J13 ' 13

. Consider the circle relation “C” define for &k,y) ¢ Rx R such
that-1<x, y<1 (x,y) € C - xX*+y*=1then Ck, }) is:

1 — 1 function
onto function
bijective function
not function

Cowr
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DO NOT WRITE ANYTHING HERE

If the application of elementary row operation [A : 1] in
succession reduces A to | then the resultingiristr

A At ]
B. | :AY
A—l

|

D. |A: AY

If a and be the roots adx®+ bx +¢ =0, thena + +a_1ﬂ 5

c—-b
A. -
a
az —bhc
B.
ac
az +hc
C.
ac
5 ac
' az —bc
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Vi.

Vil.

viii.

L, 1 are the partial fractions of

Xx-1 x+1 Xx

X2 +1
A. —
x(x* -1)
x? =1
B. —
x(x* -1)
C 1
S x(x*-))
D X2 +1
' x* -1

Which of the following is sum of n AMs betwearand b?

(a+b)"

A. 5
5 na+nb

' 2
c a" +b"

' 2
D. n/ab
8 beads of different colours can be arranigeal necklace in
A. 8lways
B. 5040 ways
C. 2520 ways
D. 2x7!ways

"C,exist when n is

A. n< 2
B. n=1
C. e 2
D. n< 1
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IX.

XI.

If f (x) = cos 2xthe value ok at point B is

C.
D.

An Arc PQ substends an angle of @@the center of a circle of

radius 1 cm. The length PQ is:

A.
B.

C.

60 cm
30 cm

n
—cm
6

7l
—Ccm
3
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xii. If in atriangle b =37, c=45 a=3050

Then the area of the triangle is

426.69 sq unit
246.69 sq unit
624.96 sq unit
924.69 sq unit

oCow>

xiii. The graph ofy= tanx is alongx—axis.The graph of = tar’x

would be along

A.  X-—axis
B. y-axis
C. origion
D. z-axis

xiv. If sin xzé thenx has values

A 7
6 3
B ,5_”
6 6
c. 27
2 6
I —
6 6

xv. (P(A), *) where * stands for intersection afdds a non empty
set then (P(A) , *) is

A.  monoid group

B. abilian group

C. Group

D.  bijective function

xvi. The product of all4roots of unity is

Cowr
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XVIiil.

XiX.

If 1 ,i ,5 are in HP then H is
a H b
A 2ab
a+b
B a+b
2ab
C a-b
' 2ab
D 2ab
" a-b

Probability of a child being born on Friday is

A L
3
B 1
2
c. 1t
7
D. %
4

cos’ X+ cos'(-x)

AL 0
B. 2
2
C. n
D. 2cosx
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xX. Inatriangleifa =17, b =10 and c = 21 tleecum radius ‘R’ is

A
B.
C.
D

84
28
12
85
8

For Examiner’s use only
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Federal Board HSSC-I Examination
Mathematics Model Question Paper

Time allowed: 2.40 hours Total Marks: 80

Note: Sections ‘B’ and ‘C’ comprise pages 1-3 ankstions therein are to be
answered on the separately provided answer boakw@nany ten questions
from section ‘B’ and attempt any five questionsnfresection ‘C’. Use
supplementary answer sheet i.e., sheet B if redquiéite your answers
neatly and legibly.

SECTION-B
(Marks: 40)

Note: Attempt anyffTEN questions.

2. Simplify by justifying each step
1 1

a b
(4)
1-1d
ab
3.  Ifpand q are elements of a group G show (paf ' =qg'p™ (4)
4. IfA =[i 1_”}
1 =
Show thata+ (A} is Harmitian matrix. (4)

5. A wire of length 80 cm is cut into two parts aath part is bent to
form squares. If the sum of the areas of the s®iar300 ch Find
the length of the sides of two squares. (4)

6. Resolve into partial fraction

X4

x3+1

(4)
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10.

11.

12.

13.

14.

15.

Note:

16.

Ify = 142X +5C+8X 4. ..o

Then show thak = Y1 (4)
2y

The members of a club are 12 boys and 8 girlspiv many ways
can a committee of 3 boys and 2 girls be formed. (4)

3n
Find(2n+1)thterm from the end in the expansion(af—%j : (4)

Find the values of remaining trigonometric fiimws if cotd =7 and

0 is not in 1st quadrant. (4)
Prove that
cos 4x = 8 co%— 8cos x+1 (4)
If I, I, I3 are in A.P then show that
(a-b) (s-c) = (b-c) s-a) (4)
Solve for X’
cos' (23-2x) =2—: (4)
L _4
Solve_—— =~ 4)

If the roots of the equatiod x Px + q = O differ by unity, prove
that B=4q + 1. (4)

SECTION-C
(Marks: 40)

Attempt anyIVE questions. Each question carries equal marks.
(Marks 5x8=40)

Solve the system of following linear equations.

X1 +3Xo +2%3 = 3

4xq +5X%, -3¥ = -3

3% 2% +17%3 = 42

By reducing its augmented matrix to reduce Eché&bom. (8)
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17.

18.

19.

20.

21.

22.

Resolve into partial fractions.
1

e +a) ©
Prove that the sum of all positive integers sn 100 which do not
contain the digit 7 is 3762. (8)

Write down and simplify the expansion of (£-R)se this result to find
the expansion of (1-x2¢ in assending power of x as far as the terms in
x>. Find the value of x which would enable you tdreate (0.9899)

from this expansion. (8)
Draw the graph of = cot xfor the complete period. (8)
E
5cir
E Q
7cmr
2 > C

12cm C 12cm

The diagram shows the supports for the roof ofiklimg in

whichBD = 7cm, AD = DC =12cm, BQ=5cm, 0P D A=50°, then calculate
() OBAD i) PD (i) DQ (v) CO (8)
Solve the given equations.

-y =5

4x%—3xy = 18 (8)
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Federal Board HSSC — | Examination
Mathematics — Mark Scheme

SECTION A
Q.1
. A ii. D ii. B
V. B V. A Vi. B
vi. C viii. C ix. C
X. B XI. D xXi. A
xii. B xiv. B xXv. A
xvi. B xvii. B xviii. C
xix. C xxX. A
(20x1=20)
SECTION B
Q.2 (4)
1.1
a b
L
ab
1 b 1 a
ab ba Multiplicati (1 mark)
= ultiplication mar
1oL
ab ab
b_a
:Zg alb Golden rule of fraction (1 mark)
ab ab
L b-a)
:‘ib— Distribution property of multiplication over subttéon (1 mark)
= (ab-1)
ab
LYp-a)
:ﬁlb_— Cancellation property (1 mark)
;6(ab—1)

11



Q.3

Q.4

Q.5

Giventhata, xG & G is group so
(ab) b'a') = a (bb") a*
=a(e) &
—ag
e I

Now let
(ba?) (ab) =b (da) b
=be) b
=b'b
S Y —— I

From | & Il ab & b'a? are inverse of each other.

=1 1-i

S
|

A+(Z\)t=(2_i 2+ij

Let B= A+(A)"

- (o 2—i] . (o 2+ij
B= . = (B) = .
2+1 O 2-1 O

So(B)' =B Hence A+(A)! Harmitian Matrix

20-x

X X 20-x 20-x

20-x

Let length of each side of one squanrem

12

(4)

(2 marks)

(2 marks)

(4)

(1 mark)

(1 mark)

(2 marks)

(4)



Q.6

Remaining Length of wire = 80 x4 (1 mark)

(4)

Length of each side of other square 8024)(
=20 (1 mark)
By given condition
X + (20-x} =300
X - 20-x+50 =0
2
- @Oz J (—220) — 4(1)(50) (1 mark)
x=17.07 x=2.93 (1 mark)
Hence length of sides of square is 2.93 cm &7 ¢1@.
X
x4 x3+1j x*
x®+1 -x*£x
- X
= x--= (1 mark)
x®+1
For partial fraction Let
X X
2+l (X+D(X2—x+1)
X _ A N Bx+C ~
(x+D)(x* -x+1) x+1 x*-x+1
Multiplying with (x +1)(>¢-x-1)
X = A (€ =x +1) + (Bx +c) (x+1) S
Put x+1=0 = x=-1
1=A(1l+1-1)=|A=-1 (1 mark)
Comparing the coefficient ofyon both sides
0=A+B=B=+1
Comparing the coefficient of x
1=-A+B+C
1=1+1+C
C=-1 So putting A, B, C ih (1 mark)
X _ -1 N x-1
(Xx+D(x* —x+1) x+1 x*-x+1
Hence complete Partial fraction is
x* 1 x—1
=X+ - (1 mark)

x3+1 x+1 x2-x+1

13



Q.7

Q.8

Q.9

VAT B ) G /0 G <) G R ——— [
a=1, r=2xthan
_ a
S = ——
-r
a
y=_—2
-r
1
y= 1-2x
y—-2xy=1
y—-1=2x
2xy=y-1
!
2y
Total members of the club = 20
No of boys = 12
No. of Girls = 8
No. of ways of selecting 3 boys%C,
=220
No. of ways of selecting 2 girls %€,
=28
Total No. of ways ZC,x°C,
= 220x 28
= 6160

According to the problem

a:—i, b=x, n=3n
2X
Total No. of terms =x8+1, Required term = 2x +1

So r=2n

n n-r r
THl:(r]a b

3n 1 3n-2n
T, = -, ()
. [an( = w

I CID) R G R
X" 2"

14

(4)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(4)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(4)

(1 mark)
(1 mark)



Q.10

Q.11

Q.12

_ ("

(Bn)1

n

tan@ = i

NG

tano is +ve sd lies in Ilird quad

2" ni2n)
Cotd=J7 =
Soy=-1, X =47
2=+
r’=1+7
r* =8
I’=\/§ = 2\/5
Sin6 =y/r

. -1
Sind = ——
in -0
-J7
C 89——
MNP
Cosedd =-2+/2

Cosedd = Z%

Cos4x= Cos(2 (2x))
= Cos$2x - Sif2x
= (Cogx - SifX) - (2sin cos)

= (Cogx - Sirx) - 4sirfx cosx
= (2 Co$x -1)2 — 4 (1-Cox) Cosx
= 4 Co$x — 4Co&+1-4(1- Co3dx) Cosx

= 8 Codx — 8Coé+1

Given thatr,r,,r, are all in an A.P, so

rh=r=r-r,
A A

A

1

—SCS

A
1

[sbsa
(s a-s+b

(s-a)(s-b)

ba:cb

s—a §&—C

- L)

Fdese

s-b-s+c
(s—c)(s—b)

|

15

(2 marks)

(4)

(1 mark)

(1 mark)

(2 marks)

4)
(1 mark)

(1 mark)

(2 marks)
(4)

(1 mark)

(1 mark)

(1 mark)



Q.13

O
O

a-— —-C

s-a s-c
(@a-b)(s—c)=(b-c)(s-a)

Cos™'(2x* - 2x) = 2—:

(2x* —2x) = Cos%2

(2x* - 2x) =Cod20°
2 _ I

(2x° —-2x) = }é

4x* - 4x =1

4x* —4x+1=0

a=4, b=-4, c=1

4+416-16

-+/3

Sing=——
2

Sing is +ve soé lies in Ist and ' quadrant.

In Ist quadrant
6,=6

71
6, =—
173

In 2" quadrant
6,=n-6

16

(1 mark)

(4)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(4)

(1 mark)

(1 mark)

(1 mark)



Case Il

Q.15

Sin6’=_—;/§
Sing is —ve sod lies in llird and 4' quadrant
In Illird quadrant In 4th quadrant
63=n+0 6,=2n-6
= n+£ = 2]7_2
3
4rm on
H = — 9 = _
3 773

Let a, B be the roots of equation
x*-~Px+q=0 then

a

According to given problem
a-p=1

(a -B)°=(1y

(a-p)°=1

(a +B)°—4a p=1
PP—4q=1

PP=4q+1

Q.16

SECTION C

X +3X, +2%X, =3
4X, +5X, =3%; =—3
33X, —2X, +17x, =42

1 3 2 3
A=|4 5 -3: -3

3 -2 17: 42

17

(1 marks)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(4)

(8)



Q.17

1 3 2 3
_ . R R
=lo 1 o : -9 = s (1 mark)
o o . 3%
1 3 2 3
, -8
=0 1 1 : -8 Ry (1 mark)
0 0 0 3
1 o 2 : 3%
=lo 1 0o : -8 R -3R, (1 mark)
0 0 1 : 3
1 0 0 : %
=lo 1 o : -8 R - 2R, (1 mark)
0 0 : 3
Equations are (1 mark)
x =3
X, = -6
% =3 S.S.{(s/S,%G 3}} (1 mark)
(8)
1 _A, B _Cx+D
x*(x*+a®) x x* x*+a’
1 = Ax (X¥+a°) +B ()¢+a%) + (Cx+D) ()  --mmmmmmmmmmmmmme- |
1 = A (X+a’x) +B (}¢+a°) + C()+ D(X?) ---mmmmmmmmmmmmmmm I
Put x=0 in equation 1 (2 marks)
1 =B (0+&)
1=8B = B :a—l2 (1 mark)
Comparing the co-efficients of like powers of X’
0 = A+C----mmmmm e 1 0 = B+D------------—---- \Y,
0 = & A---mmmmmmmmmeeeee- v

Eg-V = A=0
PutA =0 inlll = 0=0+c
C=0

Put B=Lin IV
a

18



Oza—12+D D=7 (3 marks)
1
1 =9 1 . Ox—;
x*(x*+a%) x a’x® x*+a’
1 1
= e 8 (2 marks)
Q.18 (8)
First ‘99’positive integers are  1,2,3, .......c.ccenee.n. 9.9
s, :2[2a+(n—1)d]
Se :9—29[2x1+ 99-1)x1]
Su=22+99
99
S =7x100
Sye = 99%50
Sy =4950 (3 marks)
Now, sum of numbers like 7+17+27+37............. 97
S, :g[2a+(n—1)d]
Sp :%)[2x7+ (L0-1) x10]
S, =5[14+90]
S, =5x%104
S, =520 (3 marks)
Also sum of the numbers like 70+71+72+73+74+75#B39
= 668 (1 mark)
Required sum = 4950 — 520 — 668
= 3762 (1 mark)
Q.19 (8)
We have
@+x)n=1+nx+ n(nz'—l) X% + n(n=1)(n-2) Ve T N ——
@-Py* =105(-P)+ 20 (P + 20D (e
=1-5P+10P2 —10P% + ——————————— (3 marks)

PutP = x+x° in above expression

19



[1- (x+ %)’ =1-5(x+ x?) +10(x + x?)? + == ———————
=1-5x-5x* +10(x* + 2x° + == ——— )
=1-5x—5x* +10x* +20x° +———— -~

=1-5x+5x* +20x> +—————— (3 marks)
New (0.9899) = (1-0.0101)
= 1-5 (+ 0.0101) + 10(-0.01("1)
= 1-0.0505 + 0.00102
=0.9495 (2 marks)
Q.20 (8)
y=cotm xe[0 7
Period of cot x istso complete period
Is O tomt (2 marks)
y to 173 058 —00 -058 173 +oo
(2 marks)

17+

17 -

(4 marks)

20



Q.21

5c¢cmr

7cm

5

r 12cm C 12cm
In AAPD

[OPAD +50° + 90° =18
OPAD = 40°

OPAD = OBAD = 4(C°

OPAB = 40°
In ABPD

CodAQ° = ?

PD = 7cos40°
PD =

DQ="7

In ABDQ

(BD)® =(BQ)* +(DQ)*
49=25+(DQ)?

DQ =+/24

CcQ=?
In ADQC

(DC)? =(DQ)? +(CQ)*?
12)* =(v24)* +(CQ)?
(CQ? =144-24

(CQ)? =120
(CQ =120

21

(8)

(2 marks)

(2 marks)

(2 marks)

(2 marks)



Q.22

Solve the given equations.
o Al - T—— | AX-3XY=18----mmmmmmmme- | (1 mark)
Multiply eq 1 by 18 and eq 2 by 5 and then sulitngc
18x* -18y” = j@f
—20x? +15xy = 790
—2x% +15xy—-18y* =0
(1 mark)
2x* —15xy+18y* =0
2x* —12xy —3xy+18y* =0
2X(x—6y) —3y(x—-6y) =0
(x—-6y)(2x—-3y) =0
Xx-6y=0 2x-3y=0
X=06Yy 2X =3y
x=6y ———-1ll x:gy ——————— vV
(1 mark)
Putx=6y in eq—-——-I Putx:§yin eg————— |
6Y)* - y* =5 2
36y° - y*=5 (gy)z-y2=5
35y° =5 9
ool 2y TYEs
! 9y? - 4y? =20
5y* =20
1 y2 =4
-+
Y \/7 y=%2
Putrt y=+—— in eqll Put y=#2in  eqlV
V7 3
6:-1) N
X=olt—=
J7 X = (£3)
x:+i
V7
(4 marks)
6 1)\-6 -1
SS.=¢|—=,—=l{ =,— [(32), (-3-2 1 mark
{ﬁ B e >} (1 mark)
The End
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