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APOLLO

Trigonometric Functions

Domain B: Geometry



First Annual 2026 | Section B Q2(i) OR | 4 marks

T = — e g - i

I Sketch the graph of y=2cosxfor -z <x<z

OR ! 04
First Annual 2026 | Section B Q2(viii) OR | 4 marks
Find the maximum and minimum values of:
OR y= 1 2+2
4+5cos3x
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First Annual 2026 | Section B Q2(x) | 4 marks

?;(x) | Determine the properties of the graph of: y=cosxi.e

} ! Domain, Range, Period and Amplitude.
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First Annual 2026 | Section C Q4 OR | 8 marks

in a robotics project, a mechanical arm moves in such
away thatits vertical position # (in meters) is modeled

OR byh(t)=15cos(-;-), where ¢ is time in seconds.
Determine the firsttime ¢ when the vertical position of

the arm reaches 7.5 meters. Also determine the value

08

of ¢ for maximum height.

-
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First Annual 2026 | Section B Q2(iii) OR | 4 marks

Find the maximum and minimum values of;
1

y= 04
2+3sin(2x +1)
First Annual 2026 | Section B Q2(ix) OR | 4 marks
Sketch the graph of y=3sin xfor -7 <x<x 04
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First Annual 2026 | Section B Q2(v) | 4 marks

i !
(v) i Without drawing graph determine the amplitude, period
| and range of: y=2sin(3x+1) .04
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First Annual 2026 | Section C Q5 OR | 8 marks

The height of seat on a Ferries wheel is Modeled by
the equation A(r) =10 + 8sin =

OR _ 6

a. Find the period of motion

b. Determine the maximum and minimum height
c. At what time is the height maximum?

3+2
+3

A hiav nantaine 7 rad & hliia and 4 arnan halle  1n hawe

FBISE model paper | Section A Q1(xvi) | 1 mark

| Which of the given

_ hof t f(x) =
XVI. | functions is odd? x + cos x

FBISE model paper | Section A Q1(xvii) | 1 mark

f&x) =

X —COS X

fx) =

x% 4+ cos x

fl0) =

x + sinx

The period of a
xvii. | trigonometric function
3 sin 3x Iis:

wl 3

2T

Nl A

FBISE model paper | Section A Q1(xviii) | 1 mark

The minimum value of

Wil | 3 1 4 sin 6 s -1
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FBISE model paper | Section B Q2(iii) OR | 4 marks

Find the maximum and minimum

values of the function
1

y_
5+ 6 sin (2x + 3) 4

FBISE model paper | Section B Q2(v) | 4 marks

V. | Without arawing graph, find
amplitude, period and frequency of the
function y = 3 sin (5x + 2)
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FBISE model paper | Section C Q5 OR | 8 marks

A Ferris wheel with a radius of 25 meters
completes one full revolution in 4 minutes.
Calculate the frequency of the Ferris wheel's
rotation, the speed of a passenger at the edge
OR | of the wheel, and the time it takes for the
passenger to travel from the bottom to the top
of the wheel.
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First Annual 2025 | Section B Q2(xi) | 4 marks

(xi) | Find the range of trigonometric function 7—3Sin 2x by ot
using inequality —1 < Sin2x <1
Second Annual 2025 | Section B Q2(iv) | 4 marks
g(iv) ‘ Solve the equation Zsin®x —3sinx+1=0 where '
‘ i 04

xe[0, 7]
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Second Annual 2025 | Section B Q2(x) OR | 4 marks
i | i

‘ Find the maximum and minimum values of the function ’ 1
04 § OR | £(8) = 7 + 4sing. o4
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Second Annual 2025 | Section C Q3 OR | 8 marks

Draw the graph of y = sin (;) within the domain fromi
|
i

—m to m.

i
|
i
OR |
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First Annual 2026 | Section B Q2(ix) OR | 4 marks
| 6. |

Two poles are of 20m and 12m height. If the line joining
their tops makes an angle of 35°with the horizontal.

OR | Find their distance apart.
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First Annual 2026 | Section C Q5 | 8 marks

A man standing on the bank of a canal observes that
the measure of the angle of elevation of a tree on the
other side of the canal, is 60°. On going back 40m
from the bank, he finds measure of the angle of
elevation of the tree 30°. Find height of the tree and
the width of canal.

08

T dlem ccmmbmnn _ A &2 2L A2 i AL
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APOLLO

Permutation and Combination

Domain C: Information Handling



FBISE model paper | Section A Q35 | 0.75 marks

peaav s

A pizza shop offers 8 toppings.
35 How many different pizzas can

be made if you must choose 24 >6 92 336
exactly 3 toppings?
FBISE model paper | Section A Q36 | 0.75 marks
In how many ways can a
36. | student choose 4 questions out 15 24 30 360
of 6 in an exam?
FBISE model paper | Section A Q37 | 0.75 marks
In how many ways a DJ can 12 121 19 121
37. | play 5 songs out of 12 (order ( = p —
matters)? 5 5! 4!
FBISE model paper | Section A Q38 | 0.75 marks
If a coin is tossed 3 times,
38. | what is the total number of 3 6 8 9

possible outcomes?

FBISE model paper | Section A Q61 | 0.75 marks

A student council has 12 members: 5 from Grade 11 and 7 from Grade 12. A

Scenario for MCQs (61-64) | committee of 4 members is to be formed. The committee must have exactly 2 students

from Grade 11 and 2 from Grade 12. The order of selection does not matter.

The number of ways to choose

61. 2 students from Grade 11 is:

10

20

25

FBISE model paper | Section A Q62 | 0.75 marks

A student council has 12 members: 5 from Grade 11 and 7 from Grade 12. A

Scenario for MCQs (61-64) | committee of 4 members is to be formed. The committee must have exactly 2 students

from Grade 11 and 2 from Grade 12. The order of selection does not matter.

How many ways to choose 2

62. students from Grade 12?

14

21

42

FBISE model paper | Section A Q63 | 0.75 marks

A student council has 12 members: 5 from Grade 11 and 7 from Grade 12. A

Scenario for MCQs (61-64) | committee of 4 members is to be formed. The committee must have exactly 2 students

from Grade 11 and 2 from Grade 12. The order of selection does not matter.

The total number of ways to

. form the committee is:

31

210

420

840
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FBISE model paper | Section A Q64 | 0.75 marks

A student council has 12 members: 5 from Grade 11 and 7 from Grade 12. A
Scenario for MCQs (61-64) | committee of 4 members is to be formed. The committee must have exactly 2 students
from Grade 11 and 2 from Grade 12. The order of selection does not matter.

If the committee instead had
64 | DO grade restriction, .the 210 330 495 792
number of possible

committees would be:

FBISE model paper | Section B Q6 | 4 marks

6. | In a lottery, a player selects 5 distinct
numbers from 1 to 50.

i. Calculate the total number of
possible combinations.

ii. If a player buys 5 tickets with 4
different combinations, what
is the probability of winning
the jackpot (matching all 5
numbers)?
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FBISE model paper | Section B Q7 OR | 4 marks

R |

Find n if
11
2(n=2)!" 4!(n—-4)!

=2:1forn=>4
OR

First Annual 2025 | Section B Q2(viii) OR | 4 marks

\N=7 \N=Z

How many words can be formed by using the letter:

. from the word “EDUCATION” such that all the vowel
- are never together?
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First Annual 2025 | Section C Q6 OR | 8 marks

wy ECAYY LIV I W W TU VUV T IVt T Vel

A company has 7 engineers and 5 managers. In how
many ways can a project team of 5 be selected if it
includes:

(a) 3 engineers and 2 managers?

(b) 4 engineers and 1 manager?

(c) At least 4 engineers?

(d) At the most 1 manager?

08
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First Annual 2025 | Section B Q2(x) OR | 4 marks

A bakery offers 2 types of breads, 7 types of fillings

and 5 types of sauces for a custom sandwich:

(a) How many different sandwich combinations can be
made?

(b) How many weeks can a customer eat a different
sandwich each day without repetition?

P T S S S
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First Annual 2025 | Section C Q6 OR | 8 marks

~y e iamre i greapes s wete smmsimam e s e s s o

A basketball club has 7 forwards and 5 guards. In how
many ways a team of 5 can be selected if it includes:
(a) 3 forwards and 2 guards?

(b) 4 forwards and 1 guard?

(c) At least 4 forwards?

(d) At the most 1 guard?
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Second Annual 2025 | Section B Q2(v) OR | 4 marks

— - = -

Find values of n and 7, if:
OR |

ny _ 10 _ 04
a (3)=28 b. (r)—120
Second Annual 2025 | Section B Q2(xii) | 4 marks
e e - L,
(xii) i Consider the letters of the word MANGO.
a. Find number of ways to arrange all the letters. 04

M?

b. How many of these arrangements begin with
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Second Annual 2025 | Section C Q5 OR | 8 marks

e PUIM U QU IO LTI VI UV OV Y UG IVG.

A college has 8 Science teachers and 6 Arts teachers.
In how many ways can a committee of 6 teachers be
formed if it includes:

OR & Exactly 4 Science teachers and 2 Arts
teachers

b. 5 Science teachers and 1 Arts teacher

c. At least 5 Science teachers

d. At most 1 Arts teacher

2x4

1£ . ln vimm memaall miiab At e el 0 BT
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First Annual 2026 | Section B Q2(vii) OR | 4 marks

A class has 5 boys and 4 girls. In how many ways can

OR a group of 3 students be formed?

04
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First Annual 2026 | Section C Q3 OR | 8 marks

I A committee of 5 members is to be selected from a
i I group of 8 men and 6 women. In how many ways can |
| OR | the committee be formed if it must include at least 2
i

; women?
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First Annual 2026 | Section B Q2(ii) OR | 4 marks

(n-1!
(n-3)!

Evaluate
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First Annual 2026 | Section C Q6 OR | 8 marks

|v.

ML WIHGL TG 1D LIS JISIYIL TTTAAI UL ¢

A box contains 7 red, 5 blue and 4 green balls. In how[

! i many ways can 5 balls be selected if at least 2 are red'7

FBISE model paper | Section A Q1(xix) | 1 mark

08

XiX.

How many four-digit
numbers divisible by 10
can be formed using
digits 3, 5, 0, 8, 7 without
repeating?

12

24

48

60

FBISE model paper | Section A Q1(xx) | 1 mark

XX.

If DNA sequence of
length 8 is constructed
using 4 nucleotides (A,
C, G, T) with repetition
allowed, how many
possible sequences can
be formed?

48

84

8!

414!

4! x 8
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FBISE model paper | Section B Q2(ii) OR | 4 marks

Prove that

n—1n—-—1
C_+0=()
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FBISE model paper | Section C Q6 OR | 8 marks

Find the number of ways to select 3 balls
from a collection of 4 orange, 5 red, and 6
green balls, such that:

OR | (a) All balls are of different colors.

(b) All balls are of the same color.

(c) No ball is red.

(d) Exactly one ball is green.
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Second Annual 2025 | Section B Q2(vi) | 4 marks

! Five brothers sat in a row for a group photo. Wh'ere two
of them were twins. Find the number of arrangements |

when:
i a. Twins were treated distinct.

o [ 2O I PIPY S P TS BTN

b. Twins stand together (not distinct)
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Second Annual 2025 | Section B Q2(xii) | 4 marks

i LY £J i
%(xii) A team of 3 students is to be selected from 7 boys andi
i 5 girls. !
‘ a. in how many ways the team has 2 boys and 1 !
_ girl? ;
[ Fm lnaiis smmmnis wismiia $lam bmamna lhan 4 A mmAd NG

e i

l b. In how many ways the team has 1 boy and 2;

‘ girls? -« ’

First Annual 2026 | Section B Q2(vi) | 4 marks

Find the values of nand r if }:’=840 s C:‘= 35 o
l
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