Version No. ROLL NUMBER

Answer Sheet No.
Sign. of Candidate

Sign. of Invigilator

MATHEMATICS HSSC-1 (2" Set)
SECTION - A (Marks 20)
Time allowed: 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 the relevant bubble for each part. All parts carry one mark.

1) If 11_1 — x = 0, then value of x is:

A —1—i O B, -1+ O
C. 1-i O (DNNED O
2) If Aand B aretwo setsand AN B = ¢, thenn(A U B) is:
A n@+nB) O B n@) O
C. n(B) O D. n(4A) +n(B)—n(AnB) (O
1 2 1 0 O
3) If [3 41X =10 1 0‘ then what is the order of matrix X?
5 6 0 1
A 2x2 O B 2x3 O
C. 3 X2 O D. 3x3 O
(4)  Ifx3+ 3x2% — 6x + 2 is divided by x + 2, then the remainder is:
A —18 O B. 9 O
c. -9 O Ol O

(5) If «, B are the roots of the equation 3x2 — 2x —9 = 0, then (a + 1)(B + 1) is:

A -3 O B O
1
C. S O D. 3 O
(6)  For how many values of x, the expression x2 — x — 2 = (x + 1)(x — 2) holds?
A. For no value of x O
B. Foronly one value of x O
C. For only two values of x O
D. For all values of x O
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(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

2
The series 1+ + =+ -+ is convergent if:
A.  x€R O € [~2,2]

C. x€(-22) O _
Which of the following series represents 26

A 6+9+12+- O —

C. 3+94+27+ - O D. 6+12+18+ -
The probability of getting a total of 10 in a single throw of two dice is:
1
: o 2y
C. A O D. v

In how many ways can we choose a committee of 5 from 8 persons?
O B. 336

C. 6720 O D 6
The middle term in the expansion of (a + b)°® is:
ATy O GRS
C. Ts O D T
1
The expansion of (1 — 2x)3 is valid if
A. |x|>§ O B |x>1
C. lal<; O ClNEE
What is the value of [ in the adjoining figure?
A. T
B 2m
C. 3 !
D. 4
sin294° =
A. sin24°
C. —sin24° O D. —c0s24°
Which one of the following is equal to cos(a + B) ifa + B +y = 180°?
A. siny O
C. —cosy O D. —siny
At what angle, the graph of y = cos2x crosses x —axis?
A2 O B I
C. m O (Ol
Ifa =2,b=3andy = 30°, then triangular area is:
A. 15 O B 08
C. 26 O D 21
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Q2.

(i)

Model Question Paper HSSC-I

Mathematics

(2"9 Set)SOLUTION

Section — A
1/c|2 3|C|4 5|A|6|B|7 8 |B|9 10| A
11|/B|12|D|13|C|14|B|15|B|16|D |17 |B|18|A|19|B|20|D
SECTION-B
If z=V2—i thenz=+2+1i
) 22+7°=(NZ-i) +(V2+i)
22470 =2 2V2i +i% 4+ 24 2V/2i + i?
2247 =2+(D+2+(-1)=0€R
) (z-22=(NZ-i-VZ-i)
(z —2)? = (—2i0)?
(z—-2Z)2=4i’=-4€R
p—q=~{pPA~q)
p q ~q pA~q | ~(pA~q) —
T T F F T T
T F T T F F
F T F F T T
F F T F T T

From column 4 and column6: p — q =~ (pA~q)



(iii)

(iv)

(V)

1 2 -1
A=|-3 -2 2
1 2 -3
2 2

) An=|, _3|=6—4=2

A =2 TH-6+1==5

A31=_22 _21|=4+2=6

b) |A|:A11_A21+A31:2+5+6:13

y+2=11x = y=11x—-2 .......... eqn-|
y = 25x% — 9x + 2

Using eqgn-1

11x —2 = 25x? —9x + 2

25x2 —20x+4=0

(5x—2)2=0

Substitute value of x in eg-I

12

y=11(5)-2=%

Solution Set = {(215—2)}

x-px-—@+Ex-—x-1r+x-r)x—-p)=0
x2—(p+Qx+pg+x: —(@@+r)x+qgr+x*—(F+p)x+rp=0
3x2-2(p+q+1r)x+(pq+qr+rp)=0
Discriminant = b? — 4ac
=[-2(p +q+1)]* - 43)(pq + qr +p)
= 4(p®> + q®> +r? + 2pq + 2qr + 2rp — 3pq — 3qr — 3rp)
=4(p*+4q°+1° —pq—qr —1p)
= 2(2p? + 2q* + 2r* — 2pq — 2qr — 2rp)
=2[p?+p?+q*>+q*+ 12 +1%—2pq — 2qr — 21p]
=2[p?+q® - 2pq + q* + % — 2qr + r? + +p% — 2rp]

=2[p—q*+(@—-7r)*+ @ —-p)?]>0

i.e. roots of the given equation are real.



(vi)

(vii)

For equal roots

Discriminant = 0
2[p-)?+(@—-1)?*+(@—-p)?l=0
-9 +@-m*+@-p)?=0
This is only possible if

w—-q*=0 = p=q
(g—71)?2=0 = gq=r
r—-p)?=0 = r=p
Hencep=q=r
2x-3 Ax+B c
(x4t (3x-2)  (P—xtD) | (B3x-2) eqn-I
2x—3=(Ax+B)(Bx—-2)+C(x? —x + 1)--------- eqn-I

FoGCut3x—2=00rx=§ineqn-|
2B)-3=0+c(i-1)

15
7

4 2

s-3=c(-2+1) —=C=
Simplifying eqn-I1 as
2x—3=A03x>-2x)+BBx—-2)+C(x*—x+1)

Equating the coefficients of x2, constant terms

0=34+C —3=-2B+C
0=34-= _3—_9p_215
7 7
A=-2 p=2
7 7

Substituting the values in eqn — |

2x-3 _ X1 7

(x2-x+1)(3x—2)  (x2—x+1) = (3x-2)

2x-3 _ —5x+43 15
(x2—x+1)(3x-2) 7(x2—x+1) 7(3x-2)

AP: b,c,p,q, 17
Consider the following
a,+as=b+r a,+a, =c+q

a+(a+4d)=b+r a+d+a+3d=c+q

2a; =2p

2(a+2d) =2p



2a+4d=b+r 2a+4d =c+q 2a+4d =2p

Fromabove b+r=c+q=2p
(viii)  InHP: a, =q ; agz=p ; QApq="7
1 1
InAP: a, =- , a, =—
P q T p

va,=a;+(n—1)d

a,=a;+(@—1d ag=a; +(q—1d
;zafﬂm—d ----- eqn-| %=%+qd—d
g—%=@h+pd—d)—ah+qd—dm

- p-od

q p

P—q

W=(P—Q)d

d=->L

rq
Put the value of d in eqn-I giving a, = i

apq = a; + (pqg — Dd

1 1
=— -1)=
Apq pq4-(pq )pq

! +1 LI
a = — —_——_—=
P pq pq
apq=1

Thus (pg)thterm of HP =1

(ix) (a) when C and K are placed together
Number of permutations = 2! X 5! = 2 x 120 = 240
(b) Total number of permutation= 6! = 720
when C and K are not placed together
Number of permutations
=Total number of permutation — Number of permutation when C and K are together
=720 — 240 = 480

(X) Let,a > b and = b + h, where h is so small that its square and higher power be neglected.



2h
__b+2a__ b+2(b+h) _ 3b+2h _ 113y

LS = = = Soin =
=(1+3)(1+3)
(1421 o5 R )
~(1+3)(1-%)
~1-o+ 2

LHS~ 1+

RHsziﬁz(%§f=(1+9§z1+%

Hence L.H.S =R.H.S
(xi)  In the given right triangle where @ lies in the first quadrant

Let=12, y=5, r=13

r 13 r 13 5
secf =-==— cosecd = - =— tang =2 ==
x 12 y 5 x 12

2 2
13 5 169 25 144
a) SeCZH—tanzez(—) —(—) —=_ 2 -2
12 12 144 144 144

2 2
13 12 169 144 25
b) COSECZH—COtZHZ(—) —(—) :———:—:1
5 5 25 25 25

tana—tanf

(xii) tan(a — B) =

L.H.S =tan (a —f)

1+tanatanf

__ sin(a—p)

o cos(a—p)

__ sina cosp—cosa sinf

cosa cosf—sina sinf

Dividing the numerator and denominator by cosacosf

sina cosf — cosa sinfs
( cosa cosf )

~ (cosa cosP — sina sinfs
( cosa cosf )

tana—tanf
1+tanatanf

x 12
cotd ====
y 5



=R.H.S.

(xiii) y=cos(§ x) —4<x<4

X -4 | -3 |-2|-1|0 1
y —-051|0 05 |087|1 087105

/

*X{

(xiv) L H.S =584 ooF 4 cosy
a b c
By Law of cosines
b2+c?2-a? a’+c?-b? a’+b?%—c?
cose =—— ; cosf=———; coSy = ————
2bc 2ac 2ab
LHS= b%+c2—qa? N a?+c2-p? V. a%+bp2%—c?
2abc 2ach 2abc
1
=Zabc[bz+cz—a2+a2+c2—b2+a2+b2—cz]
a?+b?+c?
= e T RS
_ 1 _ 1
(xv) LH.S=4tan? (—) + tan~?! (—)
5 239

=2 [Ztan‘1 <E>] + tan~! <L>
B 5 239
2
5 -1( 1 . -1 4 _ -1(_ 24
>]+tan (—239) - 2tan™" A = tan (1_A2)

= 2tan~! (i) + tan~! (L)
12 239




(xvi)

Q3.

120, 1

— -1 119 239

= tan (1_(&x;))
119 239

— tan-1 (28680—119) _

_1 (28561
an
28561

28441+120
= tan"1(1)
=Z=RH.S

4
sinx + cosx =1
Taking square of both sides
sin? x + cos? x + 2sinxcosx = 1
14+2sinxcosx = 1
2sinxcosx = 0
sin2x =0
2x=nm orx=-- wheren €z

nm

Solution set= {7} , NEZ

SECTION-C

x+7y—z=10
dx+8y+z=5
2x —3y+2z=-5
1 7 -1 10
4 8 1 5 ]
2 -3 2 =5

1 7 -1 10
R~10 =20 5 =35 R, —4R; ; R;—2R;

0 -17 4 —=25]

1 7 =1 10 ]
R~l0 1 -1 I —~R,

4 4 20
0 —-17 4 —25]

“tan A+ tan 1B =tan! (

A+B
1-AB

)



Q4.

r 3 9
ro 7 =
R~|0 1 —5 2 R,—7R, ; Rs+17R,
o0 -+ 2
- 4 4
1 0 2 -2
4 4
R~fp 1 -1 I —4R;
4 4
0 0 1 -19
1.0 0 12] | .
0 0 1 —-19
x=12, y=-3, z=-19

ax?+bx+c=0, (a#0)
(1) Let a and 3« be the roots of the equation

Sum of the roots: a + 3a = —Z

da = —-— = qg=—-——
a 4a
Product of the roots: (a)(3a) = -
3a2 =<
a
b\2 ¢ b
3(-3) =5 ra=—
= 3b? = 16ca

(i) Let « and a? be the roots of the equation

Product of the roots: (a)(a®) ==

Sum of the roots: a + a? = —Z
1 2
@ +E)=-2 v
(ili)  Let a and —a be the roots of the equation, then

Product of the roots: (a)(—a) = 2



(iv) Letaand i be the roots of the equation.

Sum of the roots: a +~ = —2
a a
1 c
Product of the roots: (a) (Z) =
c
1=3
c=a

1 1 1 1
Letx = (23) (45) (8%) (16%2) ...c0
Taking log on both sides
1 1 1 D
logx = log2+ + log4s + log81s + log1632 + ---
1 1 1 1
logx = log2% + log(2%)s + log(23)1e + log(2*)32 + -+ 0

1 2 3 4
logx = ZlogZ + glogz + 1—6log2 + 3—2log2 + -0

1 2 3 4
lng— (Z+g+£+§+'“00)l0g2 ...........

Let S=-+24>42 400 i (ii)
4 8 16 32

Multiplying by G)
Is=142434 00 L (iii)
2 8 16 32 64

eq. (i) — eq. (iii)

l¢ 1,1, 1.1, .. %
2 4 8 16 32

2§ =S,

2

L + L +i+---oo

Where S, = =+ 7T

1
22 | 23

1 1
Here a = andrzg



Q6.

Q7.

S=1
Putitineq. (i)
logx = (S)log2
logx = (1)log2
logx = log2

x=2

3N 4 201 < 4n

Step 1: Let the given inequality is true for n = 2

32+ 21 < 42
9+2<16
11 < 16 (true)

Step 2: Let the statement be true forn = k > 2
32kl <gk L
Step 3: Multiplying both sides by 4

43k + 281 < 4(4%)
4-3k 4 4.2k"1 < 4.4k

(3+1)-3F+ (24 2)-2k1 < g4kt1

3.3k 3k 4 2.2k 4 2.2k71 < 4k41

3kHT 4 2% 4 3k 4 2K < 4kt

3%1T_+_2E1T—1 <:4E1T

Which is true forn = k + 1.

The truth for n = k implies its truth forn = k + 1.

Hence it is true for all positive integral values of n.

sin30 + sin56 + sin76 + sin90 = 4cosfsin66cos20

L.H.S. = sin36 + sin50 + sin760 + sin96

Using SinA + sinB = 2 sin (g) cos (

L.H.S. = 2sin (39;59) cos (@) + 2sin (79;’

L.H.S. = 2sin 46 cos 8 + 2 sin 86 cos 6
L.H.S. = 2cos6(sin46 + sin86)

A—B)
2

90

)COS

(

76-90
2

)



L.H.S. = 2cos0 {2 sin (49:89) cos (49;89)}

L.H.S. = 4cos0sin60cos26 =R.H.S.
(i) c0s50 + cosO + 2cos36 = 4cos30cos?0
L.H.S. = cos56 + cosO + 2cos360

Using cosA + cosB = 2 cos (#) cos (%)

L.H.S. = 2cos (59;9) cos (#) + 2co0s360

L.H.S. = 2 cos 36 cos 20 + 2 cos 360

L.H.S. = 2c0s36(cos26 + 1)

L.H.S. = 2c0s30(2 cos? ) €020 +1 = 2 cos? 0
L.H.S. = 4cos30cos?6 =R.H.S.

Q8.  Let height of the poster: |DE| = 4feet

Height of the man: |AF| =5 feet

Angle of Observation: ZDEF =0 = 6, — 6, =? 4,6

Inrta EFC tan8, =

Rlw VIV

Inrta DFC tan@, =

tan 91 - tan 92

tan(6, — 6,) =
an(6; 2) 1+ tan 8, tan 6,

7 3 4
X x _ ZE _ 24x
1+(§)(§) x ;—221 x?+ 21

X

4x
- ()
Az i1

tan(@) =




