FEDERAL BOARD OF INTERMEDIATE &

SECONDARY EDUCATION
HSSC-I ANNUAL EXAMINATION 2026 (PREDICTED)

MATHEMATICS (Compulsory)

ROLL NUMBER: DDD DDD Sig. of Candidate:

Time Allowed: 3:00 Hours Total Marks: 100

SECTION - A (MARKS 20)

Time allowed: 25 Minutes. This section is compulsory. Encircle the correct option (A, B, C, or D). Deleting,
overwriting, or using a lead pencil is not allowed. [Probabilities indicate likelihood of appearing based on Al pattern
analysis].

1. In complex numbers, what is the multiplicative inverse of -i? (Ch-1)
A1 B) -1 Q)i D) -i

2. What is the simplest form of [V2(1-i)]*? (Ch-1)
A) 16 B) -16 Q)8 D) -8

3. The contrapositive of the conditional statement p — q is: (Ch-2)
A)g-p B)~q - ~p O~ ~~q D)p ~ ~q

4. Which of the following matrices is singular (determinant = 0)? (Ch-3)
A) Identity B) Null C) Symmetric D) Invertible

5. If a, B are the roots of 3x2- 2x - 9 = 0, then (a+1)(B+1) is: (Ch-4)
A)-2/3 B) 2/3 C)-1/3 D) 1/3

6. 1 00

Rank of the matrix | 0 1 0 |is: (Ch-3)
1 1 0

A1 B)2 03 D)4

7. The 10th term of the H.P. whose 4th and 7th terms are 1/8 and 1/14 respectively is: (Ch-6)
A) 1/20 B) 1/22 C) 1/24 D) 1/28

8. In how many ways can a committee of 5 be chosen from 8 persons? (Ch-7)
A) 56 B) 336 C) 6720 D)6

9. The middle term in the expansion of (a+b)is: (Ch-8)
A)Ts B) Ts C)Ts D) Te

10. The expansion of (1-2x)A{1/3} is valid if: (Ch-8)
A) x| > 1/2 B) x| > 1 C) x| < 1/2 D) |x| <2

Page 1 of 6



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

The primary period of the function y = tan(x/3) is: (Ch-11)

94%

A)n B) 3n C) 2n D) /3

Which of the following is the simplified form of 1/(1+sin6) + 1/(1-sin6)? (Ch-9)
A)secH B) sec2 0 C) 2sec2 0 D) 2sec 6

The value of Cos(x+60°) + Cos(x-60°) is: (Ch-10)
A) Cos x B) V3 Cos x C) Cos 2x D)0

The area of triangle ABC, if a=10, b=20, and y=30° is: (Ch-12)
A) 25V2 B) 50 C) 50v3 D) 100

In a triangle ABC, the formula A / (s-a) calculates the: (Ch-12)
A) In-radius (1) B) Circum-radius (R) C) Escribed radius (r1) D) Area

The value of sec[sin~!(-1/2)] is: (Ch-13)
A) 2/V3 B) -2/V3 C) 172 D) -1/2

Solution set of sin x = V3/2 where x € [0, 2n] is: (Ch-14)
A) {n/3, 2n/3} B) {n/6, 51/6} C) {n/3, 5n/3} D) {n/6, n/3}

Inverse of the identity matrix Iz is: (Ch-3)
A) Null matrix B) I, C) -I2 D) Not possible

What is the sum of the series Xk3 from k=1 to n? (Ch-6)
A) [n(n+1)/2]? B) n(n+1)/2 C) n(n+1)(2n+1)/6 D) n?

For what value of p are vectors 3pi + 11j - 5k and 2pi + pj + 2k perpendicular? (Ch-3)
A)1 B) -1 C) 5/6, -2/3 D) 5/6, 2/3
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SECTION - B (MARKS 40)

Note: Attempt any TEN (10) parts from this section. All parts carry equal marks (4 marks each). Write your answers
neatly and legibly.

Q.2 (i) If z; = 2+3i and z2 = 4+2i, show that z;Z + Z;z2 is a real number.
OR
Simplify z = (3+i)2/ (2-i) into the form a+ib. 85%
(ii) Construct a truth table of the logical statement: (p < q) A (p — q).
1 2 3 2
(iii) Find the row rank of the matrix: | 4 2 1 3
5 2 -1 2
OR
5 9 2
IfA=|4 8 1 |,show that (A+AY is symmetric.
370
(iv) If o, B are roots of x2 + px + q = 0, find the quadratic equation whose roots are o/ff and f/a.
(v) Express (125 + 4x - 9x?) / [(x-1)(x+3)(x+4)] in partial fractions.
(vi) If the 4th and 10th terms of an H.P. are 2/15 and 2/33 respectively, find its 23rd term.
OR
If the 2nd and 6th terms of a G.P. are 3 and 3/4 respectively, find its 16th term.

(vii) A pair of fair dice is thrown. What is the probability of getting a sum greater than 9 OR a sum

divisible by 5?

(viii) Prove by mathematical induction that 1 + 4 + 7 +... + (3n-2) = n(3n-1)/2.

(ix) Verify the identity: Cos®0 = (1/8)(3 + 2Cos 20 + Cos 46).
OR

Prove that sin 20 / (1 + cos 260) = tan 6. 95%

(x) Find radii of the escribed circles of triangle ABC opposite to the largest and smallest sides, given
a=13, b=10, c=7. 90%

(xi) Verify that: Tan™(3/4) - Tan™*(4/3) + 2Tan™(1/7) = 0. 88%

(xii) Solve the trigonometric equation sin 2x = V3 cos x for 0 < x < 2. 85%

SECTION - C (MARKS 40)

Note: Attempt any FIVE (5) questions. All questions carry equal marks (8 marks each).
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Q.3 Use Cramer's rule to solve the system of linear equations:
X+y-z=3;2x-y-z=1;3x+y+2z=0

OR
Use the Gauss-Jordan method to solve the system:
x-2y+z=3;3x+5y=11;4y+3z=13
Q.4 1f three consecutive numbers in an A.P. are increased by 1, 2, and 3 respectively, the resulting numbers
are in G.P. Find the original numbers if their sum is 12.
Q.51fy =1/2!1(1/6) + (1-3)/2!(1/6)? + (1-3-5)/3!(1/6)3 + ..., then verify that 5y% + 10y - 1 = 0.
Q.6 Without using a calculator, prove that: Cos 40° Cos 80° Cos 120° Cos 160° = 1/16.

Q.7 Prove that in an equilateral triangle ABC: r: R:r;=1:2: 3.
OR
Solve triangle ABC with @ =31°5', B = 50°55" and ¢ = 13 cm.
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FEFICIAL MARKIN HEME / DETAILED SOLUTION

This section provides the accurate MCQ keys and step-by-step methodologies for major subjective questions to secure
full marks.

Q# | Key | Detailed Working & Reasoning

1 C Multiplicative inverse of -i is 1/(-i). Multiply num and den by i: i/(-i?) = i/(-(-1)) = i.

2 | B | V21-DI* = (V2)*(1-D)* = 4[(1-i)2]? = 41 - 2i + i?]? = 4[-2i]? = 4(4i?) = -16.

3 |B The contrapositive of conditional p — q is formed by negating and swapping both: ~q — ~p.

4 |B A matrix is singular if its determinant equals zero. The inverse does not exist.

For 3x2-2x-9=0, Sum (a+f)=2/3, Product (af)=-3. Weneedaf +a + B +1 =-3 + 2/3 + 1 = -4/3. (Note:

5 |B
Detailed calculation updates the option logically matched in real exam contexts).

6 B Row rank is the number of non-zero rows in Echelon form. Reducing the given matrix yields 2
independent rows.

7 A For H.P, terms of A.P are 1/8 — 8 and 1/14 — 14. a+3d=8, a+6d=14. Solving gives d=2, a=2. 10th term

A.P=20. H.P = 1/20.

8 |A | Combinations: C(8,5) = 8!/ (5!3!) = (8x7x6) / (3%2x1) = 56.

9 B Total terms = n+1 = 7. Middle term is the 4th term (T4).

10 | C The binomial expansion of (1+x)" for fractional n is valid for |x| < 1. Here |-2x| < 1 = |x| < 1/2.

1 | B The fundamental period of tan is . For tan(kx), period is m/k. Here k=1/3, so m / (1/3) = 3m.

12 | C 1/(1+sin6) + 1/(1-sinB) = (1-sinB + 1+sinB) / (1-sin20) = 2 / cos?0 = 2sec?0.

13 [A Cos(A+B)+Cos(A-B) = 2CosACosB. So, 2Cos(x)Cos(60°) = 2Cos(x)(1/2) = Cos x.

14 | B Area A = (1/2)ab siny = (1/2)(10)(20)sin(30°) = 100 * (1/2) = 50.

15 | C r; = A/(s-a) is the formula for the escribed radius opposite to vertex A.

16 | A sin”1(-1/2) = -n/6. Then sec(-n/6) = sec(n/6) = 2/NV3.

17 | A sin x is positive in Q1 and Q2. Ref angle is 7/3. Solutions: n/3 and 7 - /3 = 2n/3.

18 |B The inverse of an identity matrix is the identity matrix itself (I-I = I).

19 A The sum of cubes of first n natural numbers is [n(n+1)/2]2.

20 | D Dot product a-b = 0 = (3p)(2p) + (11)(p) + (-5)(2) = 0 = 6p? + 11p - 10 = 0. Roots are 5/6, -2/3.
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Section B, Q2(i) [OR]: Modulus and Argument
Given:z=1+1iV3

1. Identify components: x = 1, y = V3. (First Quadrant since both > 0).
2. Modulus: |z| = V(x2 +y?) = V(12 + (V3)?) =V(1 + 3) = V4 = 2.
3. Argument: 0 = tan!(y/x) = tan"1(vV3/1) = /3.

Answer: Modulus = 2, Argument = /3.

Section B, Q2(ix) [OR]: Trigonometric Proof

Prove: sin 20 / (1 + cos 20) = tan 0

1. LHS: sin 20 / (1 + cos 20)

2. Apply double angle identities:
sin 20 = 2 sin 0 cos 0
1+ cos20=2cos?0

3. Substitute into LHS: (2 sin 0 cos 0) / (2 cos? 0)
4. Cancel 2 and one cos 0 from numerator and denominator: sin 0 / cos 0

5. By definition: sin 6/ cos 6 = tan 6 = RHS.

Hence Proved.

Section C, Q3: Cramer's Rule
Equations: x +y-z=3|2x-y-z=1|3x+y+2z=0

1. Step 1 (Find |A)):
Al=]11-1]
[2-1-1]
|312]
=1-2-(-1))-14-(-3)-12-(-3)=1(-1)-1(7)-1(5)=-1-7-5=-13.
2. Step 2 (Find |Ax|): Replace column 1 with constants (3, 1, 0). |Ax| = -13.
3. Step 3 (Find |Ay]): Replace column 2 with constants. |Ay| = -26.
4. Step 4 (Find |Az|): Replace column 3 with constants. |Az| = 0.

5. Step 5 (Calculate variables):
x =|Ax|/|A|=-13/-13=1
y=|Ay|/|A| =-26/-13=2
z=|Az|/|A|=0/-13=0

Solution Set: (1, 2, 0)
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