EXPRESSWALA ACADEMY

Maths 1A: Mathematical Induction
MCQ Test, Set 05

Time: 30 minutes

Maximum marks: 25

Name: Class: Date:
. J
1. There are 25 questions. Each has exactly one correct answer: choose A, B, C or D.
2. Each correct answer carries 1 mark. There is no negative marking.
3. The key sheet and worked solutions are at the end of this test.
1. fPn):7+104+13+---+(3n+4)= w then the value of each side of P(4) is
A. 46 B. 30 C. 16 D. 65
2. Strong induction is another name for
A. the principle of complete induction
B. the induction hypothesis
C. the principle of finite induction
D. the base step
3. Toprovel-4+4+2-54+3:-6+---+n(n+3)= w by induction, the term added to both
sides of P(k) is
A k(k+3)+1 B. (k+2)(k+5) C.(k+1)(k+4) D. k(k +3)
4. By induction it can be shown that 1—16 + 6% + Tllﬁ +F Wl(fmm =
n—1 n n+1 2n
A 5 B. 51 C 5re D. 53
5. If1°+2°+...4n®=6084,then1+2+4---+n=
A. 78 B. 12 C. 90 D. 3042
6. 13+234+33+...+ndisequalto
n(n+1)> (n+1) 2
A, nlnlf B. (")
C. nz(ZJrl) D. n(n+1)6(2n+1)
7. 12432452+ ...tollterms=
A. 3311 B. 1793 C. 2024 D. 1771
8. 224+424...4242=
A. 4900 B. 2600 C. 650 D. 1300
9. 12-22432—...-242=
A. —300 B. 276 C. —600 D. 300
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Zzzl k(?’k - 1) =

A. n(n —1)2 B. n?(n+1) C. (n+1)%*(n+2)
5

Yo kQ2k+1) =

A. 275 B. 70 C. 203

The 17th term of the AP. 5,11,17,...is

A. 101 B. 102 C. 107

The sum of the first 9 terms of 4 + 8 + 16 4 ... is

A. 4092 B. 1020 C. 2044

The sum to infinity of 10 + 6 + £ + 2 4+ s

A. 25 B. 3 c. %

The sum to infinity of 4 +7- 2 +10- 1 + 13-z +...is

A. 20 B. 11 C. 14

The nth term of 1,8,19,34,...is

A. 2n2+5n+1 B. 2n2 +n C. 3n?> -3

The nth term of 2,14, 62, 254, ... is

A 4" 42 B. 471 —2 C. 4

Usingn =1andn = 2, thenthtermof2-4+3-5+4-6+...1is
A. (n+2)(n+4) B. n(n + 2) C. (n+1)(n+3)

Testing withn = 1,2, 3, the sumof nterms of 3+ 7+ 11 +...1is
A. n(2n + 1) B. 2n% +2n —1 C. n(4n — 1)

The largest number that divides 9" — 1 for every n € N is
A. 40 B. 16 C.9

The largest number that divides 14" — 9™ for every n € N is
A.5 B. 10 C. 15

To prove 12" — 5" is divisible by 7, assume 12F — 5% = 7X. Then 12k+1 — 5k+1 —
D. 7(12) + 5%)

A. 7(5) + 12%) B. 7(\ +5%) C. 7(12) — 5%)
If 88 = r (mod 13) with 0 < r < 13, thenr =
A. 3 B. 11 C. 10

z =y (mod m) means
A. x and y are both divisible by m
C. z — y is divisible by m
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B. zy is divisible by m
D. z + y is divisible by m

. 2n%(n+1)

. 125

. 95

. 2048

. 2n2 +n — 2

. 4" — 2

. n2 4+ 5n + 2

. 2n2 —3n + 4

D. 6

D. 6
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25. If71 =7 (mod 4) with0 <r < 4, thenr =
A. 1 B. 3 C. 17 D. 0
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Key sheet

1. A 2.A
6.B 7.D
11.D 12. A
16.D 17.D
21. A 22.D

Expresswala Academy - Maths 1A: Mathematical Induction - MCQ Test - Set 05

3.C

8.B

13.C

18.C

23.C

4.B

9.A

14. A

19. A

24.C

5.A

10. B

15.C

20.D

25.B
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Solutions

1.1f P(n): 7+ 10+ 13+ ---+ (3n +4) = w then the value of each side of P(4) is
7+10+ 13416 =46
and the right side at n = 4 is also 46.
Ans: (A) 46

2. Strong induction is another name for
The principle of complete induction is also called strong induction.

Ans: (A) the principle of complete induction

n(n+1)(n+5)

3.Toprovel-4+2-54+3-6+---+n(n+3) = 5

of P(k) is
The (k + 1)th term is got by puttingn = k + 1 in n(n + 3).
Itis (k + 1)(k + 4).
Ans: (C) (k+1)(k +4)

by induction, the term added to both sides

4. By induction it can be shown that 5 + 557 + 715+ + G pEaTD =

Check with n = 1: the sum is § and the formula gives §.

The formula =+ is the one proved by induction.

Ans: (B) Em’fH

5. 1f12+22+... +n®=6084,thenl +2+ .- - +n =
Yond=(Xn)’
2.3 n =1/6084 =78
Ans: (A) 78

6.1 +23+ 3%+ ...+ ndisequal to

The sum of the cubes is the square of the sum: (3 n)* = M.

Ans: (B) (@)2

7.12 4+ 32452+ ... toll terms =
2(4n? — 1) = 1 (483) = 1771
Ans: (D) 1771

8.22+424 ... 4242 =
45,2 k? = 4- 650 = 2600
Ans: (B) 2600

9.12 - 22432 — ... — 242 =
n = 24 is even.
2425 __
—===-300

Ans: (A) —300
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16.

17.

18.
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ZZ:l k(3k —1) =

Expand k(3k — 1) = 3k? — kand use >_ k2, k.

The total factorises as n*(n + 1).
Ans: (B) n?(n + 1)

S k(2k 1) =

Expand k(2k + 1) = 2k? + k and use the standard sums with n = 5.

The sum is 125.
Ans: (D) 125

The 17th term of the A.P. 5,11,17,...is
th =a+ (n—1)d =5+ 16(6) = 101

Ans: (A) 101

The sum of the first 9 terms of 4 -8 +16 4 ... is

S, =at=t = 4. 3221 — 2044

Ans: (C) 2044

The sum to infinity of 10+ 6 + & + 2 + .. s

a=10,r = %
S =75 =25
Ans: (A) 25

The sum to infinity of 4+ 7- 1410 1 +13-

a=4,d=3r=3.

_ dr  __ _
Soo—l;;+m—8+6—l4
Ans: (C) 14

The nth term of 1,8,19, 34, ... is
Differences: 7,11, 15.

Fittingn = 1,2,3 gives T}, = 2n? +n — 2.

Ans: (D) 2n? +n — 2

The nth term of 2, 14,62, 254, ... is
Differences: 12,48, 192.

Fittingn = 1,2, 3 gives T,, = 4" — 2.
Ans: (D) 4™ — 2

Usingn=1andn =2, thenthtermof2-4+3-5+4-6+...1s

Tl — 8, TQ — 15
Only (n+ 1)(n + 3) gives both.
Ans: (C) (n+ 1)(n + 3)

|~
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19. Testing withn = 1,2, 3, thesumof n terms of 3+ 74+ 11+ ... is
S; =3,8,=10, S5 = 21.
Only n(2n + 1) gives all three.
Ans: (A) n(2n + 1)

20. The largest number that divides 9" — 1 for every n € N is
n=1:8 n=2: 80
G.C.D.(8,80) =8
Ans: (D) 8

21. The largest number that divides 14" — 9" for every n € N is
n=1:5 n=2: 115
G.C.D.(5,115) =5
Ans: (A) b

22. To prove 12" — 5" is divisible by 7, assume 12 — 5¥ = 7). Then 12! — 5F+1 —
12641 — 5E+L — 12(7A 4 5k) — 5 - 5
=84\ + 7-5% = 7(12) + 5%)
Ans: (D) 7(12) + 5%)

23.1f88 =7 (mod 13) with 0 < r < 13, thenr =
88 =13 x 6+ 10
.. 88 — 10 = 78 is divisible by 13, so r = 10.
Ans: (C) 10

24. z = y (mod m) means
This is the definition of congruence modulo m.

Ans: (C) z — y is divisible by m

25.1f 71 =r (mod 4) with 0 <r < 4, thenr =

71=4x17+3
;.71 — 3 =68 is divisible by 4, so r = 3.
Ans: (B) 3
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