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140 questions arranged by official framework topic.
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APOLLO

Functions and Graphs

Domain A: Numbers and Algebra



Second Annual 2025 | Section B Q2(v) | 4 marks

(V) | Iff(x) =vx and g(x) = x, then find f(g(x)),
g(r(). 04
| fUx) and g(g(x))-

First Annual 2025 | Section B Q2(i) | 4 marks

fWithout finding inverse, state the domain and range of

;/",where f(x)=2+Vx-1
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t
i

04



Second Annual 2025 | Section B Q2(ii) OR | 4 marks

! B IRV VT AT L R LTI

Express the perimeter P of a square as a function of lts

area. 4
OR|

i

First Annual 2026 | Section A Q15 | 1 mark
A(1,1)to C(7,9), work done Is.

04

f(x) = x* and g(x) = Vx, then i x3 i x N
" (feg)(x) s : : : ;
Ttn firmnbina £\ — w2 _ Av 1 T hae 2! - ! ‘ ] -—
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APOLLO

Inverse Function

Domain A: Numbers and Algebra



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

Q1. Fill the relevant bubble against each question. Each part carries ONE mark.

Sr

tion
No. Questio

A

B

C

The inverse of

f(x)sz_1 is:

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

2x-1

2x+1

OR | thenfind: (i) /(x) (i) #'(x)
(iii) value of xif #'(x)=2

If f(x)=.3x+2 and g(;r)=2x—3, and /(x) = f(g(x))

04
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First Annual 2026 | Section B Q2(i) | 4 marks

() | 1f ) = 22, find £~ (x). Also determine the ;
l 1 !
] domain and range of f~*(x). % 04
First Annual 2026 | Section B Q2(xii) OR | 4 marks
Let f(x) =+vx—1forx = 1. Find f~*(x) and venfyl
OR | that £(F~1(x)) = x. [ o4
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First Annual 2026 | Section B Q2(i) | 4 marks

élf fx)= %——E, find f~1(x) then determine the
domain and range of f~1(x). . | 04
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APOLLO

Exponential Function

Domain A: Numbers and Algebra



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

(12 x4 =
Q.2 Question Mark
i. | Draw the graph of the function
log,y =X
4
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FBISE model paper | Section C Q6 OR | 8 marks

- ————— - SRR -~

A company’s stock price S(t) (in dollars) is

modeled by the function:

S(t) =50+20e ", where t is the time in years;
a. Find the initial stock price.

b. Determine the stock price after 5 years.

c. Find the limit of S(t)as t—oo.

d. Determine the time at which the stock price

reaches 60 dollars.

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

| Find domain and range of the following functions:

t @f(x) =e2+3, -
(byg(x)=In(x+5)
! Write your answers in interval notation.
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APOLLO

Graphical Representation

Domain A: Numbers and Algebra



Second Annual 2025 | Section B Q2(i) | 4 marks

- Sketch the graph of y =| x =21 and find its domain

i
g and range. i 04
FBISE model paper | Section A Q1(ii) | 1 mark
| The range of the function 0 0 . .
1. f(.'X') — |x _ 5| is: —00, ] [ ,-|-OO) [ ) +OO) [_ ) +OO)
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APOLLO

Limit of a Function

Domain A: Numbers and Algebra



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

ii. | Evaluate:
1 1
74_ -
lim x=1 x+1
x—0 4x

First Annual 2025 | Section B Q2(i) | 4 marks

Q)

1—cos@

Evaluate: lim—
-0 sin* @
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First Annual 2025 | Section B Q2(i) | 4 marks

em svra s svnvsney.

(M sin’ @ I fy)= 2x’ -5 +3x*y -4y then:
Evaluate: lm———— . 04  OR a. Find degree of homogeneous f
9501 —rnch : h \nrifu Evdade thaaram far 07

Second Annual 2025 | Section B Q2(vii) OR | 4 marks

| Evaluate lim (%) _ ,
OR | = | 04
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First Annual 2025 | Section C Q3 | 8 marks

Q3 Evalate  lim 2P
Q3 Bvaluate  fim

Apollo | original FBISE source crops | 18

08



Second Annual 2025 | Section C Q3 | 8 marks

o -a et
Q.3 |Verify that  lim— =na
X—>a x.—a

08
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Q.4 | Find the Taylor series expansion of In{(1+x)at x=2 [ 08’



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

. X sindx Y
Evaluate Ll_l;l;l) (1—coszx)

04 | OR

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

What limit given in the
following results

Sin(1-x) 9
e = 17

iil.
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FBISE model paper | Section B Q2(iv) OR | 4 marks

_2 _
OR Evaluate lim Q-1

x—0
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APOLLO

Continuous and Discontinuous Functions

Domain A: Numbers and Algebra



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

Q1. Fill the relevant bubble against each question. Each part carries ONE mark.

Sr .

No. Question A B C D
The inverse of

. _1 _ —
1. f(X)ZX is: 2x -1 2x+1 X 2 X+2
2
For what value of X,
X—2
ii. | f(x)=—=——is - - 0]
(X)=77, 2 1 1

discontinuous?

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

iii. | Test the continuity of the function

1-3x, Xx<-3
f(x)=4 5 x=-3 atx=-3
x>, x>-3
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First Annual 2025 | Section B Q2(ii) | 4 marks

~ LTS ZE TR

(i)

Find the value of ‘%’ if

2.X2——2 x#1
f®)=5 x-1"~
3(k-Nx, x=1

is continuous at x =1

04

OR

Ifline x—3y+{=0
is tangent to the ellips

x_z .|__2 —1
25 16 then
find:
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First Annual 2026 | Section C Q3 | 8 marks

Q.3

ax?*+bx+2, x<1
Let f(x)= 3x+a, 1<x<3

2x2+b
= x=>3

Given that f(x) is continuous at

x = 1and at x = 3, find the values of a and b.

08
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First Annual 2026 | Section C Q3 | 8 marks

Let
m n -
—2—x2 —gx+ 1, x<2
3x+m
Q3 f(x) = y 2<x<5
' x%+2n
FTS U
Given that f(x) is continuous at x = 2 and at
x = 5, find the values of m and n.
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First Annual 2025 | Section B Q2(vii) | 4 marks

"Find the values of m and n, so that the function fis

mxif x<3
| continuous at x=3; where  f(x)={ nif x=3
: \—2x+9if x>3

04

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

1. | Find the value of z if f(X)is continuous at x=1
and
J3x+9—+/2x+8 —
f(x)= x—1
z ifx=1
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FBISE model paper | Section B Q2(iii) OR | 4 marks

Test the continuity of the

function f(x) =
OR | (1—-3x, x<—6
7, xX=—6 atx=-—6

x3, x> —6
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APOLLO

Gradient of a Curve

Domain A: Numbers and Algebra



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

OR | Find .Zi if y=(2x+3)? by first principle 04
Ad
Second Annual 2025 | Section B Q2(ii) | 4 marks
g(") | Differentiate y = (x + 4); from first principles.
! 04
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Second Annual 2025 | Section B Q2(i) | 4 marks

|
|
i

. sinx
Evaluate lim
. X7 (x — ”)
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APOLLO

Derivative of a Function

Domain A: Numbers and Algebra



First Annual 2025 | Section B Q2(xi) | 4 marks

o
Ox

a.

X0 T4 f(x,y)= X+, then find:
| y

oy

04
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APOLLO

Differentiation Rules

Domain A: Numbers and Algebra



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

Q1. Fill the relevant bubble against each question. Each part carries ONE mark.

Sr .
No. Question A B C D
The inverse of
i x-1. _ _
1. f(x): is: 2x -1 2x+1 X 2 X+2
For what value of X,
X—2
ii. | f(x)=—=——is - - 0]
(X)=77, 2 1 1
discontinuous?
What is the derivative of
iii. sina sina sinx —COSa COSX | —Sina sinx | —cosX Sina
— |w.r.t. X?
sec X

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

OR | Find 51, if 437 497 =0 04
. X
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First Annual 2025 | Section B Q2(xii) OR | 4 marks

Find %, when 3x’ -6x*y* -5y" =0

Second Annual 2025 | Section B Q2(vi) OR | 4 marks

Use Euler's theorem to verify that,

! f(x,y) = 3x%y + 2xy? is a homogeneous function of 04
degree 3.
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Second Annual 2025 | Section B Q2(x) | 4 marks

(x) [ Find the first-order partial derivatives % and g—z of the

!

; . Y L 04
| function z = ™ + x3¥ ‘
i

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

x2+1-
x2-1

Find the derivative of f(x) =

and simplify.
04
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First Annual 2026 | Section B Q2(xi) OR | 4 marks

i Differentiate the function w.r.z. x.

i o 2x3-3x+1
' YETE R

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

Find y, if 52 +yt=a?

Apollo | original FBISE source crops | 38
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APOLLO

Further on Differentiation

Domain A: Numbers and Algebra



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

AT y:xsln(\/x2+1),thenfind g—i

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

|
vi. | Find the derivative of the function w.r.t.x:

f(x)=Sin™ (§)+Tan{ 4-x ] .

X
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Second Annual 2025 | Section B Q2(iv) | 4 marks

i
(IV) f e . =1 f 2x
i Differentiate y = sin (—sz) w.rt x.

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

- dy — p2x
I Find - for y = e** In(x)
|
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04



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

A

(i) | Evaluate [ sin?x dx

04

OR

Determine the intervals in which
f(x) = x3 = 3x% — 9x + 5 is increasing or
decreasing.

e T O T TUFY S TS

04

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

MR 2
(i) [ Flndﬁ ify = e3xln( ad )

| x?+1
i
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First Annual 2026 | Section B Q2(iii) OR | 4 marks

Determine the intervals in which the function
fx)=x>—6x2+9x—4 04
is increasing or decreasing.

First Annual 2025 | Section B Q2(iii) | 4 marks

%(iii)

- If tan y(1+tanx)=1-tan x, then show that %:—l.
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First Annual 2025 | Section B Q2(xi) OR | 4 marks

Differentiate ln(x2 +'2x) w.rt x, using Chain Ruie,
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First Annual 2025 | Section C Q3 OR | 8 marks

Find Qif y=1n(x+\/x2+])
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08



Second Annual 2025 | Section B Q2(i) OR | 4 marks
vtermie tre mrree e ey e .
| . T ) _ e
OR| f(x)=4-x", xe(-2,2)is increasing or decreasmg! 04
| |

- i for the given domain.

T T T T L Lo i1 CEZ i imen mm o Erimnbinm Af iba

Second Annual 2025 | Section B Q2(ii) | 4 marks

i
01 Eing @if = (41
o dx o 04
First Annual 2026 | Section A Q9 | 1 mark
If y = sin (3x2), then 22 Is: | cos(3x?) | bxcos(3x?) | cos(6x) | Bx’cos(3x7) | O O O O
; El E H 1 ' : ~ ~ ~ ~\
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First Annual 2026 | Section B Q2(ii) | 4 marks

daidwer.

Determine whether f(x) = —4x® + 6x* +21s
increasing or decreasing atx = 1.

04

Curmliinba $ha indamral alna atihetiktttinn + — RtnnA’

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

What is the derivative of

iv.
logse* w.r.t.x?

1
xlog5

xIn5

xlogse

xlne

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

What is the value of
v. | V11— ng(sin‘lx +

Cos™1x)?

V1 —x2

Rlr
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FBISE model paper | Section B Q2(ii) OR | 4 marks

Determine the equation of the 4
OR | tangent to the curve defined by
y=2x*—7x+latx = 2.

FBISE model paper | Section B Q2(viii) OR | 4 marks

Find the derivative of 4
OR | ; —1( 2x

Sin
1+x2

)W.T‘. t.tan 1x.
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FBISE model paper | Section B Q2(x) OR | 4 marks

Find all the points on curve 4
y = 2x3 + 4x? where tangent
line is parallel to the line y =
8x — 4.
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FBISE model paper | Section C Q3 | 8 marks

Lvue

Q3 | A curve has an equation
y=%x3 —9x1'5+§+30, x>0
. dy

(a) Find e

(b) Show that a point (4, —8) lies on
the curve defined.

(c) Find equations of the tangent and
normal at (4, —8) giving your
answer in the form
ax+by+c=0 Va,b,c€R
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APOLLO

Higher Order Derivatives

Domain A: Numbers and Algebra



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

Q1. Fill the relevant bubble against each question. Each part carries ONE mark.

Sr .
No. Question A B C D
The inverse of
i x-1. _ _
1. f(x): is: 2x -1 2x+1 X 2 X+2
For what value of X,
.. X—2
ii. | f(X)==—1is _2 -1 1 0)
( ) X2 _4
discontinuous?
What is the derivative of
iii. sina sina sinx —COSa COSX | —Sina sinx | —CcoOSX Sinc
— |w.r.t. X?
Sec X
, If y=sinx, then what is . ]
1v. sinx COSX —sinx —CoSX
the value of y, ?
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FBISE model paper | Section C Q3 | 8 marks

1vUe |

Q3 | y=3e**+2e¥, then prove that

d’y _dy
=Y 5 6y=0
dx? dx+ y
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Second Annual 2025 | Section B Q2(ix) | 4 marks

(x) | Differentiate implicitly to find 2 if x°y? + xy +y° = 10.|

: 04
Second Annual 2025 | Section B Q2(viii) OR | 4 marks
Use Maclaurin’s theorem to expand sin(x) up to th
OR | term containing x3. 04
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Second Annual 2025 | Section B Q2(xii) OR | 4 marks

| Find the second derivative of y = x%e?*
OR |

Apollo | original FBISE source crops | 55

04



First Annual 2025 | Section C Q4 | 8 marks

f y:(cos" x)2 , then verify that
Q4
: (l - xl)gl%—xi)i—z =0
) dx dx

08
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Second Annual 2025 | Section C Q3 OR | 8 marks

Lo =g 2 ' dy
OR ! If x= V= then find — 08
TGN dx :
First Annual 2026 | Section A Q2 | 1 mark
I f(x) = x*, then the second T A A .
| derivative f"'(x) is: ' : ; ; 5
A [ ! : : x

Apollo | original FBISE source crops | 57



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

X ~r Fialy

Given FG) = In (22 + 1), And /G, £ @), ')
and FO)

T A AL = L-Zl momm et ad b ar— 23 . Ay tha

First Annual 2026 | Section B Q2(xi) | 4 marks
of sin 46°.

FiNG e angie veweei p auu y.

Find area of the triangle with vertices A(1,y2), B(4,5),
and €(3,0).

04

OR

A curve is defined parametrically by
.y
x =etcost, y= e’sin t. Find —ﬁ inte

-
T A At g L tidanmmbinn af linaa.
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First Annual 2026 | Section B Q2(xii) OR | 4 marks
i A L - A

|3
- : = xlg2x,
o4 ’ OR Find the second derivative of y = x*e

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

Which of the following
vi. | represents (Y, +y),
ify = cosx ?

2y
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FBISE model paper | Section B Q2(v) OR | 4 marks
|

Determine the 4™ derivative of

z
OR f(z) =9sin (§)
+ cos(1 — 2z)

Apollo | original FBISE source crops | 60
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APOLLO

Applications of Derivatives

Domain A: Numbers and Algebra



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

(viii)

The radius of a sphere is measured as 10 cm with
a possible error of 0.05 cm. Use differentials to find
the approximate percentage error in the volume.

04

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

(viit)

The side length of a cube is measured as 12 cm
with a possible error of 0.03 cm. Use differentials to
find the approximate percentage error in the
volume.

04

OR

Apply the Regula-Falsi Method to determine a real
root of x* — 5x + 1 = 0 in the interval [0,1], correct
to two decimal places.

04
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First Annual 2025 | Section B Q2(iv) | 4 marks

Z(iv) ! Use differentials to find (approximately) the values ofE

U7 | 04

i
i

Second Annual 2025 | Section B Q2(iii) | 4 marks

Lo | ~ _—
i) | Find &y and- dy for the function defined by f(x)=x2,lg

% | when x=2and dx=0.01 , | 04
i H : i
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First Annual 2026 | Section B Q2(x) | 4 marks

UIVIUED AD HHSIHIARY 11 WIT 1QUV L. &

Use differentials fo find the approximate value
of sin 46°.

Cind arna f tha triannla with varticrace 471 9\ RATY
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APOLLO

Extreme Values

Domain A: Numbers and Algebra



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

|
v. | Use the second derivative test to determine
whether each critical point corresponds to
relative maxima, minima or neither, if

f(x)=3x"-5x+2.

First Annual 2025 | Section B Q2(vii) | 4 marks

st

Wity ‘ i
. Find the extreme values of f(x)=§x -x =3x+46
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04



First Annual 2025 | Section B Q2(vii) | 4 marks

é(vii) ’

Find the extreme values of f(x)= %xl + %xz —6x+5
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04



Second Annual 2025 | Section C Q6 OR | 8 marks

Examine the extreme values of f(x) = sinx cosx, i
OR | where x € [0, 7].
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First Annual 2026 | Section C Q4 | 8 marks

Given the function

f(x) = 2Sinx + Cos2x, x €[0,7]
(2) Find all critical points of f(x).

' Q4 (b) Use the second derivative test to classify
each critical point as a local maximum or local
minimum.

(c) Determine the absolute (global) maximum and

absolute (global) minimum values of f(x).

08
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First Annual 2026 | Section C Q4 | 8 marks

Given the function:

f(x) = 3sin x + cos2x,x € [0, 7]

(a) Find all critical points of f(x).

04 (b) Use the second derivative test to classify
each critical point as a local maximum or local
minimum.

{c) Determine the absolute (global) maximum

Apollo | original FBISE source crops | 70

and absolute (global) minimum values of f(x).

08



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

Find the extreme values for the function defined by

f(x)=x'-x-2

Second Annual 2025 | Section B Q2(iv) OR | 4 marks

04

i i Find the dimensions Ot a rectangie o1 |argest areal

| OR | having perimeter 120 centimeters.

First Annual 2026 | Section A Q16 | 1 mark
U °g)ix) 1S

i

04

The function f(x)=x?-4x+3has ai ,_,
" minimum value at. ;

L~ gAY prt ~F tha Aiffarantial!
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FBISE model paper | Section B Q2(xi) | 4 marks

xi. | Find whether f(x) = (x* — 4x + 2)° shows
relative maximum, relative minimum or neither at
critical value

x=1.
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APOLLO

Integration-|

Domain A: Numbers and Algebra



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

Q1. Fill the relevant bubble against each question. Each part carries ONE mark.

Sr .
No. Question A B C D
The inverse of
i x-1 _ —
1. f(x): is: 2x -1 2x+1 X 2 X+2
2
For what value of X,
X—2
ii. | f(x)=—=——is - - 0]
(X)=77, 2 1 1
discontinuous?
What is the derivative of
iii. sina sina sinx —COSa COSX | —Sina sinx | —cosX Sil
— |w.r.t. X?
Sec X
, If y=sinx, then what is . ]
1v. sinx coSsXx —sinx —COSA
the value of y, ?
The absolute maximum
; Vfalue of ey 3 1 ; .
: (x)=—x*+3x— > 2
over [1, 3] is:
FBISE model paper | Section A Q1(vi) | 1 mark
Q1. Fill the relevant bubble against each question. Each part carries ONE mark.
Sr Question A B C D
No.
The inverse of
i x-1 _ —
1. f(x): is: 2x -1 2x+1 X 2 X+2
2
For what value of X,
X—2
ii. | f(x)= is - - 0]
discontinuous?
What is the derivative of
iii. sina sing sinx —COSa COSX | —Sina sinx | —cosX Sina
— |w.r.t. X?
Sec X
, If y=sinx, then what is . ]
1v. sinx cosXx —sinx —CoSX
the value of y, ?
The absolute maximum
; Vfalue of ey 3 1 ; .
. (x)=—x*+3x— > 2
over [1, 3] is:
What is the integrated value 6 6 6 3 Y
" : (CEE N NCTE N TS S I £
of (3X +1) w.rt. X? 18 6 6 5 +C
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FBISE model paper | Section A Q1(vii) | 1 mark

Q1. Fill the relevant bubble against each question. Each part carries ONE mark.

Sr

No. Question A B C D
The inverse of
i x-1 _ _
1. f(x): is: 2x-1 2x+1 X 2 X+2
2
For what value of X,
X—2
ii. | f(x)=—=——is - - 0]
(X)=77, 2 1 1
discontinuous?
What is the derivative of
iii. sina sina sinx —COSa COSX | —Sina sinx | —cosX Sina
— |w.r.t. X?
sec X

, If y=sinx, then what is . ]
1v. sinx coSx —Sinx —CO0SX
the value of y, ?

The absolute maximum
value of

Vo | f(x)=—x"+3x-2
over [1, 3] is:

N W
B

6
What is the int ted val 6 6 6 3x?
i, | Whatis the integrared value | (gupq)f | (@x+1)° | 3@ (H] -

of (3X +1)5 w.rt. X? 18 + 6 + 6

What evaluates (x3 + x)dx

vii. jl (% +X)dx? 2Jj(x3 +X ol 0 R I:(XS + X)dx

“a —I(x3+x)dx

J—o
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FBISE model paper | Section A Q1(viii) | 1 mark

Q1. Fill the relevant bubble against each question. Each part carries ONE mark.

Sr .
No. Question A B C D
The inverse of
1. f(X)ZX_l is: 2x -1 2x+1 x—2 X+ 2
2
For what value of X,
X—2
ii. | f(x)=—=——is - - 0]
(x) N 2 1 1
discontinuous?
What is the derivative of
ii. sina sina sinx —COSa COSX | —Sing SinX | —COSX S
— |w.r.t. X?
SecX
, If y=sinx, then what is . ]
iv. sinx COSX —sinx —cos
the value of y, ?
The absolute maximum
value of 3 1
V. = — 2 — - —_ 3 _2
f(x)=—x*+3x-2 > 2
over [1, 3] is:
What is the integrated value 6 6 6 3x*
" : (CEE N NCTE N T S I £
of (3X +1) w.r.t. X? 18 6 6 72
0
What evaluates _[ (x3 + x)dx
.o a a 3 —-a a 3
vii. j(x3+x)dx? ZIO(X +X ol 0 - jo (X +
a - I (x + x)dx
0
4
If L f (x)dx =86, then
viii. | what results 12 3 6 9
4
L[f (x)+3] dx 2

Apollo | original FBISE source crops | 76




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

ix. | The region bounded by y=x? and
y =X+ 2is revolved around x-axis.
Calculate the volume of a solid formed by

the revolution of this region.

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

Find the area of the region enclosed
between the curves y=4—x* and y = x°.
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FBISE model paper | Section B Q2(xi) | 4 marks

xi. | Estimate the value of the integral
| = Jsin(x)dx, using the trapezium rule
0

with 4 subintervals. Round your answer to
4 decimal places.

First Annual 2025 | Section B Q2(v) | 4 marks

Evaluate: .{(3t +1)(t - 1)dt
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First Annual 2025 | Section B Q2(vi) OR | 4 marks

N T TsINTIT g -3/

Fir.d the area under the graph of f(x)=3x>—2x over

OR the: interval [1,3] 04
First Annual 2025 | Section B Q2(v) | 4 marks
(v) Evaluate: I(2z—3)(z+2)dz 04

Apollo | original FBISE source crops | 79



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

e MMV A ULTE S W IV T e

Find the area under the graph of f(x)=6x’+4x over

OR . 04
the interval [1,3]
Second Annual 2025 | Section B Q2(ii) OR | 4 marks
Find area between y = x? — 3x and x-axis from
OR x=0tox=4 04
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Second Annual 2025 | Section B Q2(iv) OR | 4 marks

' Approximate fol(l + x) dx using Simpson’s rule with
OR n=2

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

Find the area bounded by the curve
y = x? + 2, the x-axis, and the lines x = 1 and 04
x=3.

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

! Find area of the region bounded by the curves

fy=x%andy = 4x —x2
| .

04

First Annual 2025 | Section B Q2(ii) | 4 marks

I '. Find a vertex whose magnitude is 4and is parallel to!

| 2i-3j+6k

Evaluate the indefinite integral I(1+J;)2dx, (x>0) l
04 | OR|

x 04
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First Annual 2025 | Section B Q2(v) | 4 marks

[ d
f . Evaluate J"——m
H X1 —

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

Find the area between the x-axis and the curve%

y-{'—4x—x2
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Second Annual 2025 | Section B Q2(xii) | 4 marks

i) | — ;
’ _ % Evaluate the definite integral .[lx—3{dx

First Annual 2026 | Section A Q3 | 1 mark
JJ _derivative " (x) ts.

04

3. fidx=

Inx| +C

e"+C‘

xlnx+C

=+C

First Annual 2026 | Section A Q10 | 1 mark

m

|

N ]

10. What results [, x? dx ?
n— - T
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First Annual 2026 | Section B Q2(viii) OR | 4 marks
ana 7 {x)

Find the total area bounded by y = x* — 4x, the
x-axis, and the vertical lines x = -2 and x = 2.

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

For what value of k, the

: K e 1
ix. | integral [ x" ™" dx =~

3
SN

?7;nez

N2

ZTl

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

What is the evaluated

value of [ 02ﬂ Sinx dx ?

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

gy m e —

If£(0)=1,f(1) = 2.72
then, what is the

xx. | approximated value of 1.86
) 01 f (x)dx by using the
trapezoidal rule?

1.88

1.87

1.72
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FBISE model paper | Section B Q2(ii) | 4 marks

il. | Find the area under the graph of
f(x) = x3 — x over the interval [—1, 1]
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APOLLO

Mechanics (Kinematics of motion in a
straight line)

Domain A: Numbers and Algebra



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

A car accelerates uniformly
from rest and travels a

ix. | distance of 100 min 10s.
‘What is the acceleration of
the car?

1m/s?

2m/s?

4m/s?

0.5m/s?

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

et e s e g =

A car starts from rest and accelerates along
a straight road. The acceleration of the car

is given by a(t)=3tm/s* t>0
where tis time in seconds.

a. Find the velocity v(t)of the car at any
time t, given that the initial velocity

v(0)=0.

b. Determine the displacement s(t) of the
car at any time t, given that the initial

displacement s(0)=0.
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FBISE model paper | Section C Q6 | 8 marks

Q6 | A runner accelerates uniformly from rest
to a velocity of 8 m/s in 4 seconds,
maintains this velocity for 6 seconds,
and then decelerates uniformly to rest in
5 seconds.
a. Sketch the velocity-time graph for this
motion.
b. Interpret the graph to determine:
(i) The total time of motion.
(i) The total distance covered by the
runner.
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First Annual 2026 | Section B Q2(ii) OR | 4 marks

T

.

The displacement-time graph of a particle is a
[ straight line from (0, 2) to (5,12), where
~ displacement is in meters and time in seconds.
i (a) Find the velocity of the particle.
| (b) Sketch the displacement-time graph.
‘ (c) Sketch the corresponding velocity-time graph.

04

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

(ix)

The velocity of a particle is
v(t) = 3t — 12t + 9 m/s.

(a) Find displacement from t = 0 to t = 5 seconds.
(b) Find total distance travelled in the same interval.

04

— . e
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First Annual 2026 | Section B Q2(ii) OR | 4 marks

. The displacement-time graph of a particle is a
straight line from (1, —-4) to (6, —11), where

04 | OR displacement is in meters and time in seconds.
(a) Find the velocity of the particle.

(b) Sketch the displacement-time graph.

(c) Sketch the corresponding velocity-time graph.

YT T S

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

The velocity of a particle is
v(t) = 4t2 - 16t + 12 m/s.
(a) Find displacement from ¢ = 0 to 7 = 3 seconds. 04
(b) Find total distance travelled in the same )
interval.
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APOLLO

Integration-1l (Techniques of Integration)

Domain A: Numbers and Algebra



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

| ittt winhttdhddd

Xil.
Evaluate: I

dx
X34 —x? '
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FBISE model paper | Section C Q3 OR | 8 marks

2 J—
Evaluate: I%dx
OR 3X*—x"+3x-1
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First Annual 2025 | Section B Q2(viii) OR | 4 marks

oR | Evaluate I x* cos xdx using integration by parts
method

04

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

(x) e*dx
Evaluate '[ez" 1

by substitution method
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First Annual 2025 | Section C Q6 | 8 marks

a6
E Evaluate:

J-dx

3
4x" —x
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First Annual 2025 | Section B Q2(V|) OR | 4 marks

Evaluate jx sinxdx using integration by parts
OR'| ‘ method 04

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

® )
Evaluate j d 6 by substitution method.
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First Annual 2025 | Section C Q5 | 8 marks

Q.5

Evaluate: j 3
X

2x+1

08

+3x% +2x
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Second Annual 2025 | Section B Q2(i) OR | 4 marks

dx
oR Evaluate [ X
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Second Annual 2025 | Section C Q5 OR | 8 marks

Solve the homogeneous differential equation
dy _ xty
dx x=y

08

OR

Evaluate |

6x2+5x+4

XEDGE-1(x+2)

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

%(iii) [ Evaluate [ sin®x dx
! !

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

Evaluate fol x e* dx using integration by parts.
1
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First Annual 2026 | Section C Q5 OR | 8 marks

For the triangle with vertices A4(0,0),
B(4,0), €(0,6), verify that the three medians are
Q.5 | concurrent. Find the point of concurrency

(centroid).
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08

OR

(a) Resolve into partial fractions:

x> +3x+4

(x? + 2x + 5)(x —1)

x2+3x+4

(b) Hence find: | (x> +2x+5)(x—1)

dx

"



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

E(“i) i Evaluate the integral: [ cos 2(26) d6

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

|
i Use the method of integration by parts to evaluate:
I J x(inx) dx '
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First Annual 2026 | Section C Q5 OR | 8 marks

{a) Resolve into partial fractions:

3x2+2x+7
(x2+4x+5)(x~3)

3x2+2x+7
(b) Hence find: [ oy dx
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