Version No.

ROLL NUMBER

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

Answer Sheet
No.

Sign. of
Candidate

Sign. of
Invigilator

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 ?
1

amny O B. O

c. = O D. O
2. Which one of the following represents the negation of the statement ~p — g?

A ~qop O B. ~q-~p O

C. q—~p O D. p > ~q O

2 3 0 2 1 0
3. What isthevalueof «,if[3 9 6(=a|1l 1 2|?
2 15 1 2 5 1

A. 3 O B. 6 O

€9 O D 15 O
4 What is the solution set of an equation x~1 + % =27

A {1} O B. {-11 O

c. {0,-1} O D. {11 O
5. If —1isaroot of x3 + kx? —x + 2 = 0, thenthevaueof k is:

EN) O B. 2 O

C. —4 O D. 0 O

. . 5
6. The partia fractions ofL are.
(x+3)(x+4)
3 3
AU = -
e ws, O D.  =tis O
7. ForanAP: 2+Z+5+ =+ +ay, thevalueof S, is
265
A O e’ O
c -= O D. 195 O
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8. What should be the geometric mean between v/2 and 3v/2?

A. % O B. 6V2 O
C. 2V2 D. Ve O
9. For what value of n, "P,=127?
A 4 O B. 3 O
C. 12 O D. 6 O
10. On toss ng apair of fair coins, what isthe probability of appearing both tails?
2
O B. O
2
— O D. : e
11. Which one of the following is an expansion of (1 +x)71?
A l-x+x -2+ O
B. 1+ x — x? + x3+4... O
C. 1+ x4+ x4+ x3+.. O
D. 1 —x —x% —x34+.. O
1 60
12. How many terms are there in the expansion of[(x - %)Z] ?
A. 30 O B. 3l O
C. 15 O D. 16 O
13. Which one of the following is the simplified form of L L9
1+sin 6 1-sin @
A. secH O B. sec? 0 O
C. 2sec’§ O D.  2sec O
. . . . T s
14. What will be the result if smplify cosx — [cos (x + 5) + cos (x — E)] ?
A, cosx O B.  2cosx O
C. 0 O D.  (1—+3)cosx O
15. Ifo=- then which one of the following optionsis true?
A. c0529 = cos? @ + sin? 9 O
B.  sin26 = 2sinf cos§ O
C. sinf = —2sin (9) cos (9) O
0 0
D. cos@ = cos? (E) + sin (E) O
16. What is the period of a trigonometric function sin (%) ?
A2 O EID O
c = O D. - O
17. In atriangle ABC, what will be e-radius opposite to vertex A?
A
q O B 5 O
Ss—a
C. - O D. e O
‘ - 1n\]. .
18.  Thevalueof sec [sm 1 (— 5)] is: .
q O B. = O
c. O D. - O
19. Ifsinlx + (sin"'x + cos™tx) = 7, thenvalue of x is.
1 1
A. > O B. 5 O
C. 0 O D. -1 O
20. Which one of the following isa solution set of sinx = % wherex € [0, 2m]?
T T 5t 3m
A 25 O B {53 O
T 5T
m O D. {g,?} O
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Section — B (Marks 48)

Q2(i):
Solution: z1=1—-2i, z,=2+3i, zZ3=4—-3i

Z, _ 2431 _ 2-3i

(a) =—=

Z3 4-3i 4-3i

2-3i _ 4+3i _ (2-30)(4+3i) _ 8+6i—12i—9i?
4-3i 7 4430 (4-30)(4-30)  16-9i2

Since , i = —1

I _86it9 _17_ 6
zs 1649 25 25

(b)  z-zz=(01-20) (4-3)

So,

=7 73=1+20)4+3)=4+3i+8i+6i2=4+11i—6 ~i’= —1

> 775 = —2+11i

% %k %

Q2(ii):
Solution: ANB=BnNA
We first convert it into the logical formas: pAgq=qAp

Now, we construct a truth table to prove this equality.

L.H.S. R.H.S.
P q PAq qAD
T T T T
T F F F
F T F F
F F F F

% %k %k




Q2(iii):

X 1 x+1
Solution: 2 X 3 |=11-2x?
x+1 4 X

To find the value of x, we expand L.H.S for first row

2 2 X

x 3] _ 3 _ 9.2
= x|4 x| 1|er1 x|+(x+1)|x+1 4|_11 2x
> x(x?-12)—-2x—-3x—-3)+(x+1)(8—x%>—x) =11 — 2x?
= /—12x+/+3+8x—/@/—x2+8—x2—}é=11—2x2
= —%2—12x+]/{+242—}/{:0
= —12x=0
= x=0

%k 3k %k
Q2(iv):
Solution: 1—2 + iz =4
X X
18+x?2
x4 =4

= 18+ x? = 4x*

OR

= 4x*—x2-18=0

= 4x*—9x2+8x2-18=0

= x%2(4x*>—-9)+2(4x*-9)=0

= (4x2—-9)(x2+2)=0

Here,4x> —=9=0 and x*+4+2=0
= xzzz and x?=-2

Taking square-root on bothsides

> x= + and x = +/2i (Complex)

N | w

Solution Set = {+ %}

* k%




Q2(v):

3x%2+7x+28 ,

Solution: Resolve T into Partial Fraction
3x24+7x+28 A Bx+C .
Xy x ey @
Multiplying by x(x% + x + 7)
= 3x2+7x+28=A(x*+x+7)+ (Bx+ C)(x) (ii)
For x = 0, Eq. (ii) gives
= 3(0)2+7(0)+28=A4(02+0+7)+ (B(0) + C)(0)
= 28=7A4, = A=4
Expanding Eq. (ii), we get
= 3x2+7x+28=Ax?>+Ax+7A+ Bx?*+ Cx
Equating the coefficients of;
x?; 3=A+B, = 44+B=3, = B=-1
X; 7=A+C, = 44+C=7, = (=3
Substituting the values of 4, B, and C in Eq. (i)
3x%+7x+28 _ 4, (=Dx+3
x(x2+x+7) x  x2+x+7
3x%47x+28 _ 4 _ _x-3
x(x2+x+7) x  xZ+x+7
* ¥k
Q2(vi):
Solution: Since, f(x+p) = f(x)
Where, p is called the period of the function.
For Cosine function, we check the periodic function for p = 2m,
(i.e)
cos(x + 2m) = cosx cos(2m) — sinx sin (21) (By Fundamental law of trigonometry)

Here, cos(2mr) =1, and sin(2m) =0

= cos(x + 2m) = cosx (1) — sinx (0)



= cos(x + 2m) = cosx

Hence, the period of Cosine is 2.

% %k %k

Q2(vii):

Solution: Sum of an A.P. is;

Sn == [2a; + (n — 1)d]

Sum of first 30 —terms of an A.P. is;

> Sy =21 [2a + (30 — 1)d]

= S30 = 15[2a + 29d]

Similarly, the sum of first 6 —terms is;

= S¢ = 3[2a + 5d]

The square of sum of first 6 —terms will be;

= S =9(2a+5d)? = 9(4a? + 20ad + 25d?)
Since, S3o = S2

= 15(2a + 29d) = 9(4a? + 20ad + 25d?)

= 5(2a + 29d) = 3(4a? + 20ad + 25d?)

= 10a + 145d = 12a? + 60ad + 75d? (Proved)

%k %k %k

Q2(viii):

Solution:

Number of boys = 8
Number of girls = 6
Person chosen = 4

The cases for atleast one girl are;

Case — 1: 1 girl + 3 boys = (i) X (g)

Case — 2: 2 girls + 2 boys = (g) X (g)



conss 3as 1= (5)x()

Case — 4: 4 girls + 0 boy = (Z) X (3)

Probability of more girls than boys is;

_(g)x(f)Jr(i)x(ﬁ) _ 160 , 15 _ 175 _ 25
- (14) (14) T 1001 1001 1001 143
4 4
%k %k k
Q2(ix):
Solution: There are 7 places to fill;

3 places of alphabet (out of 26) can be filled in = 26 X 25 X 24 = 15600
4 places of digits (out of 10 — (0 to 9)) can be filled in = 10 X 9 X 8 X 7 = 5040
Number of different plates = 15600 X 5040 = 78624000

%k %k %k

Q2(x):

L _(94x)z=9": (1+ 3)7

V9+x -

Solution:

1
-1 XNz _ 1 x\ 2
= 3 (1+9) _3(1+9)
Expanding by Binomial Series

- 3fie (- ER s By )

9 2!

_z 02,000 2, )

18 2-1 81 3:2-1 729

18 8 27 16 729

3 54 648 34992

x x? 5x3 } 1 x x2 5x3
18 216 11664

%k %k %k




Q2(xi):
Solution: Radius = 15¢cm

. 360°
Interior angle = — = 72°

Using law of cosine, we obtain

= ¢?=a?+ b? - 2abcosy

= ¢?=(15)% + (15)% — 2(15)(15)cos72°
= ¢? =225+ 225 —450(0.309)

= ¢%2=1310.95

Taking square-root

= ¢=17.63cm

Perimeter of Pentagon = 5(17.63) = 88.17cm

%k %k %k

Q2(xii):
. sin30+sin50+sin76
Solution: c0s30+c0s50+cos76 tan50
. __ sin30+sin70+sin50
Taking, L.H.S. = c0s30+cos760+cos50
LH.S Zsin(uz)—e) cos(?)+sin59
= UL =
2 cos(g) cos(?)+00556
__ 2sin56cos260+sin50 _ sin560(2cos260+1)
= LHS.= 20s 56 cos260+cos50  cos560(2 cos26+1)
> L.HS.=25%_1tan50 = R.H.S. (Proved)
cos50
* ok
Q2(xiii):
Solution: y = sec2x ; X € [—g , g]
X —1/2 —m/3 —1m/6 0 /6 /3 /2
y = sec2x -1 -2 2 1 2 -2 -1
P(x,y) _T_ _r_ _T92) [ (0D T T_ T _
( = 1) | ( > 2) | (-%.2) (6,2) (3, 2) | (3.1




Plot the graph on graph paper using the values calculated in the above table.

%k %k %k

Q2(xiv):

swions =2 o 2

Taking, R.H.S.=A cot (%) cot (g) cot ()E/)
e ()= [ )= )=

s(s—a) . s(s—=b) . s(s—=c)
(s—=b)(s—c) (s—c)(s—a) (s—a)(s—b)

= R.H.S.=A\/

_ s2:s(s—a)(s—b)(s—c) _ 52-52
= RHS.=A \/(s—a)z(s—b)z(s—c)2 - \/s(s—a)(s—b)(s—c)

> RHS=A(3)=s*=LHS (Proved)
ok

Q2(xv):

Solution: cot™! (%) = 2sin! (%)

> coty = —
Y = 120
14161 28561
Where, cscy =+/1+cot?y = \/1 + = \/
14400 14400
> cscy = —
Y= 120
> siny = —
Y= Teo
. 14400 119
Here, cosy =/1—sin?y = [1— =—
28561 169

Using Half angle identity
. y\ _ |1—cosy _ l _ 1_19 _ ﬁ
= s (5) N \/ 2 \/2 (1 169) T 4169

. 5 1 (5
= sm(z)=— ; = y=2sin 1(—)
2] T 13 13




19 . _1/(5
Hence, cot™! (—) = 2sin~! (—) Proved
20 13

% %k %

Q2(xvi):
Solution: We shall show that 2 cos?68 +3cos8 —2 =0
Where, 2 tan? OcosO = 3
a2
= 2 (::;22) cosf =3

= 2(1-cos?8) = 3cosh

= 2—2cos?80 = 3cos6

= 2cos?0+3cos8—2=0 (Proved)

Also, to find the solution, we take 2 cos? 6 + 3cosf —2 =0
= 2c0s?0 + 4cosf —cos® —2 =0

= 2co0s0(cosf +2)—1(cosf +2)=0

= (cosf + 2)(2cos8 —1) =0

Here, cos8+2 =0 and 2cos0—1=0
= cosO = —2 (Not possible) and = cosf =%
> f== and > Qg=2r—r=5"

3 3 3

% %k %k




Section — C (Marks 32)

Q3.
Solution: x+2y+3z=3 ; 2x+3y+z=1,; 3x+y+2z=2

Let A, be the augmented matrix, then

> Ay=12 3 1:i1

3 1 2 2

1233]

To reduce A4, into reduced echelon form by elementary Row operations
1 2 3 3 ]

= R, — (2R, ,R; — (3)R, ~F [0 -1 —-5:-5
0 -5 -7 -7

1 2 3 3
= (-DR, ~®l0o 1 555]
0 -5 -7 -7
1 0 -7 -7
= R, —(2)R, ,R;+(B)R, ~®lo0 1 5:5
0 0 18 18
) 1 0 -7 =7
> (S)Rs~Flo 1 515
00 1 1

U

1.0 00
= R, + (7R3 ,R, — (5)R; ~* |0 0:0
0 010

x=0,y=0,z=0

Hence, the solution is trivial, (i.e.) {(0,0,0)}

%k %k *x




Q4.

Proof (a): a? = b% + c? — 2bc cosa C

In the right triangle ACD, by the definition of cosine function:

cos a =A7D = AD = b cosa () b
= DB = c — bcosa (ii)
In the triangle ACD, according to Sine definition =
A
D

sina =<2 = (D =bsina (iii)
In the triangle BDC, if we apply the Pythagorean Theorem, then

a’? = (BD)? + (CD)? (iv)

Substituting for BD and CD from equations (ii) and (iii) in equation (iv)
= a? = (c—bcosa)? + (bsina)?

= a? = ¢?—2bccosa+ b%cos’a + b?sin?a

= a? = b%(cos?a +sin?a) + ¢ — 2bc cosa

Where, cos?a +sina =1

= a? = b%?+ c?—2bccosa  (Proved)

a b c

Proof (b) sina sinf - m
In right-angled triangle ADC ¢
sina = % = h=bsina (1)
In right-angled triangle BDC, ) h
sinf = B s h=a sinf (i) a

@ ]
Comparing Equations (i) and (ii), we get A D
a sinfi = b sina

a b

sina sinf (111)
Similarly, it can also be proved that ,b = — =2
sinf siny siny sina

a b c
— = ——=—— (Proved)
sina sinf siny

Thus,

* %k %k



https://byjus.com/maths/cosine-function/
https://byjus.com/maths/pythagoras-theorem/

Q5.
Solution:

(a) nth term of the series is;

Forn=1
- a-tf) -2
M1 =513 5\3
4
= al—g
Forn =2
4 0N 420\t
- w3710
5\3 5\3
8
= azzﬁ
Forn =3
4 0N\t 4 2\?
- w3710
5\3 5\3
16
a3=E

8 6 . . . . 2
% + = + 1—5 + .-+, the Geometric series with Common Ratio = 3

(b) To find the sum of first ten terms of the geometric series, we have

a;(1—-r)"
5 _ad-n

1—r
Here, a; = -, r—§<1,n=10

(12 0
L _5(1 3) J(})lxg
10 1_2 5 3

3

= SlOZL: :

5x39 98415

* % %k




Q6.
Solution: We shall prove that 63y2 + 84y + 19 = 0

Where, y=—cst+s5t+t-.st— .5+

1 1(1+13 1+135 1+ )
3 3\32 21734 3 "36

_ 1 1.3 1 1.35 1
= 3y+1+1—1+§+?§ 30 .¥+
1.3 1 1.35 1

> 3y+2—1+ +?.3—4+—|—+ (A)

Let the R.H.S. of the series be identical as;

n(n 1) 2 +n(n 1)(n-2) X3 + - (B)

A+x)"=1+nx+ 5

Equating the second and third terms on R.H.S. of above equations, we get

11 .
nx=5=3 (1
n(n-1) , 13 1 A
X =w (ii)
From Eq. (i); x = — (iii)

32n

Substituting Eq. (iii) in Eq. (ii)

nn-1)1\> 13 1
2! <y> T 2173

nn-—1 1.3 1
¥=—x—x2'x3“‘

n2 21 34
= n—1=3n
1

= = ——

"=

Utilizing the value of n in Eq. (iii), it gives
X=—-=

Now, substituting the values of x and n in the L.H.S. of Egs. (A) and (B), we obtain

1

3 2 1 %) 2
y+2=(1-3)



Squaring the bothsides

9
= (3y+2)2=7

= 709*+12y+4)=9
>  63y%+84y +19 =0

Hence, proved.

Q7.
Solution:

We take;

Where,

%k %k %k

51 3
COS— COS— COS—. COS— = —
18 18 18 16

LHS = T T 5m 71
= C0518 cos6 cos 18 . COS 18

LHS T 1(2 5 n) 71
—cos6 > cosl8 cos18 c0518

2cosa cosf = cos(a + B) + cos(a — B)

L.H.S. —£(cos( )+cos(18)) cosi—:

V3 3 2T Vi
L.HS.= <?+Tcos (;)).cos—

L.H.S. —ﬁ cos7—n+£<2cos(2—n>.cos(7—n)>

8 18" 8 9 18

LS _\/§ 7n+\/§( (11n)+ (37‘[))
1D, = 8 .COSl8 8 COS 18 CoS 18
LsoY3 7w V3 1im V343
g 187 g 18 T8 2

LHS_\/§< 77r)< 117r)+3
...—8{60518 cos } e



V3 3
L.H.S.= ?(2 cos (g) cos (g)) +1_6
L.HS.= 13_6 =R.H.S.

% %k %k

Q8.
Solution: ABC is a right-angled triangle with mzB = 90° , mzA = 30° and mAB = 3cm
c

(a) First, we calculate m«C by
msA + msB + msC = 180°

= 30°+90° + m«C = 180°

= m«C =180° — 120° 300

= m«C = 60° A I_
Second, cos30° = % = mAC = 2V/3cm
Third, sin30° = 7:—5? = mBC =+3cm

(b)  Area of triangle (AABC) = %(mﬁ) (mBC)

= %(3)(\/5)

3vV3
> A=——cm
2
(c) Radius of circum-circle (R) = ‘;_bAC
R = (3)(2@)(\5) = V3cm
(¥)
4\

(d)  Radius of in-circle (r) = é

a+b+c  342V3+V3  3(1+V3
Where, s§=——= . = (2 )







