APOLLO

Mathematical Induction and Binomial
Theorem

FBISE Mathematics Class 11 (HSSC-I)

Domain A: Numbers and Algebra
37 questions | questions
Original FBISE question crops. National Curriculum 2022-23 topic.



FBISE model paper | Section A Q11 | 0.75 marks

remainder is:

11, | Thethird terminthe 24 x* —24x* —32 %2 32 x?
expansion of (x*—2)* is:
FBISE model paper | Section A Q12 | 0.75 marks
Which term in the expansion
6
12. | of (xz - xiz) is independent T, T, Ts T,
of x?
FBISE model paper | Section A Q13 | 0.75 marks
The simplified form of 3 2 2 3 2
13. G+ 1)% — (x — 1) is: 2x° + 6x 6x° +2 6x° + 2x 2x° + 6x
FBISE model paper | Section A Q14 | 0.75 marks
50 . . .
14, When 3°° is divided by 8, the 1 ‘ 3 ‘ 5 7

FBISE model paper | Section B Q4 | 4 marks

4. | In a class of 40 students, 25 passed
Mathematics and 18 passed Science.
A student claims: “At least 3 students
passed both subjects.” Using the
principle of inclusion-exclusion,
justify whether this claim is correct.

FBISE model paper | Section C Q8 OR | 8 marks

Expand (3 + x)® using the
Binomial Theorem. Then evaluate
the expansion at x = 0.1 to find the
numerical value of (3.1)° without a

OR | calculator (show terms). 8

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

OR Verify that: ("}L( " ):(’Hl]
r) \r-1 r

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

; 1GOL.

04

Use the principle of mathematical induction to proveg

2
2

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

1
04 | OR Find rank of the matrix 2

Find the term containing x’in the expansion of
(x+2)°.

04

Apollo | original FBISE source crops | 2



First Annual 2025 | Section B Q2(xii) OR | 4 marks
UsSe ninomial tineorem 10 approximaie ne vaiue OT

04
101 x /99 up to three places of decimal.
wlem BNY
First Annual 2025 | Section B Q2(ix) | 4 marks
H Icialve W uue 1ivi .,
(|x) Use principle of mathematical induction to prove that: 110 =2
42243 ﬁ”*%ﬂl—) 04  OR| Findrankofthematrix: (2 0 2 2

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

i)

ind the term containing x*in the expansion of
(2x— 3)". |

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

\MJ PVIVG UG GYUGUVIHD W THIU VAIUGD VI aliu .

Use binomial theorem to approximate the value of

(1.03)"
(0.98)°

upto three places of the decimal.

First Annual 2025 | Section C Q4 | 8 marks

If x is very small such that its square and higher
powers can be neglected, then show that

z 08
(8+2x)* ~1- X

(2+x)(M) 12

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

Prove by using mathematical induction:

nn+1 04
142434..4 n =¥

Tl d e T € e AL % . _ o _ o__a%_

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

' Harmonic sequence whose 4" term is 1and gmf ; E Expand (1 + x)zS using Binomial theorem and find the |
L 3 04 | g OR f coefficient of x2. | oa

3 — i i

L H

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

Use Binomial Theorem to expand up to four terms and
OR | find an approximate value (correct up to 3 decimal: 04
pIaces) of (1.03)3.

APt A2 L Amd L 24 a2, Al e f£ea

Second Annual 2025 | Section C Q5 | 8 marks

Use binomial theorem to expand v101 and V99!
separately. Multiply the two expansions an
| approximate the final answer rounded to three decim
. places.

08
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Second Annual 2025 | Section C Q6 OR |

.

8 marks

ML HIVUDL | AW aut itz

NIR

<x<

NIA

08 OR

If x is very small such that its square and higher
powers can be neglected, then show that:

(8+2x)§ g X
Q+x)(Ei-2x) 12

642

— 1HA.I 26NN e

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

§ o o e

: Find the last two digits of (12)'1.

04

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

Binomial expansion.

Find the remainder when 9™ is divided by 31 using

04

-~ o .

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

i :
| Prove by mathematical induction that: I

OR i 2">n+1forall n>1

First Annual 2026 | Section C Q5 | 8 marks

[ Q.5 Find the middle term(s) in the expansion of

: 10
! (3xl _51—) . Also find the 9™ term.

08

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

(xi) | Use Binomial Theorem to find the remainder when 82

04

is divided by 48 .

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

:
l Use mathematical induction to prove:

! 1+2+3+...+n=M

04

First Annual 2026 | Section C Q4 | 8 marks

M. VGIIY yUUI AIIDWGI Uy IUIIY UIVIDIUIL

12
(2x—l) . Also find the 10™ term.
X

Find the term independent of x in the expansion of

4+4

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

What is th§28th term of
vii. [(2x— "'

)

2x

198x-2 198x? —198x—2

—198x2
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FBISE model paper | Section A Q1(viii) | 1 mark

If (n): 2" < n! then
what is the smallest 1 2
possible integer for
which S(n) is true:

viii.

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

iX. | Find the last two digits of a number

(23)14 4
FBISE model paper | Section B Q2(xi) | 4 marks
xi. | Use Binomial Theorem to find the

remainder when 59 is divided by 13. A
FBISE model paper | Section B Q2(xii) OR | 4 marks

Apply the principle of Mathematical

Induction to prove that 727 4 7 is
OR | divisible by 8 for all positive integral 4

values of n.

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

OR By applying mathematical induction prove that a+b 04
is a factor of " — 5" for all positive integer n.

First Annual 2025 | Section C Q5 | 8 marks

Q5 | if x*and higher powers are neglected such that

1 1 08
(1+x)* +(1-x)* =a~bx* findaand b.
Second Annual 2025 | Section B Q2(viii) OR | 4 marks
Find the coefficient of x3 in the binomial expansion of% N
OR | (1+x)s. . |04

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

: Verify by Mathematical induction:
nn+1)

142434 +n=——

04 04

OR!

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

Find the term independent of x in the expansion of \

OR (a x)“’ 04
—

x a

= CE—— T L iiaAtam
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First Annual 2026 | Section B Q2(vii) | 4 marks

vin

Prove by mathematical induction
347411+ +(dn-D=n2n+1

)

04

Apollo | original FBISE source crops | 6

TE Ela_.




