EXPRESSWALA ACADEMY

Maths 1A: Mathematical Induction
MCQ Test, Set 07

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. P(n):7+134+19+ - -+ (6n+ 1) =n(3n + 4), then the value of each side of P(3) is
A. 19 B. 20 C. 64 D. 39

2. In this chapter n takes values in N, which is

A. {1,2,3,...} B. {2,3,4,...}
c{..,-1,01,...} D. {0,1,2,...}
3. Toprovel? +4>+ 7+ ...+ (3n—2)? = w by induction, the term added to both sides
of P(k) is
A. (3k +4)* B. 3k —2)%+1 C. (3k —2)? D. (3k +1)°

4. By induction it can be shown that 12 + 52 +92 + ... + (4n — 3)? =

A (n—1)(16n>—44n+27) B (n+1)(16n2+20n+3)
: 3 . 3
2 2
C. n(16n ;12n71) D. 2n(16n ;12n71)

5. 14+2+3+4---485=

A. 3570 B. 3655 C. 7310 D. 3741
21
6. o k=
A. 3311 B. 44100 C. 106722 D. 53361

7. The sum of the first 38 even natural numbers is
A. 1406 B. 2888 C. 1482 D. 1444

8. 124324524+ ...to6terms=

A. 506 B. 286 C. 364 D. 290
9. 12-224+32—...to(2n+1)terms =
A. n(2n+1) B. -(n+1)(2n+1) ¢ llntl D. (n+1)(2n + 1)

10. 0 k(k +6) =
A. n(n+1)§2n+19) B. n(n+1)(2n+19)

| —

(n+1)(n+2)(2n+21) n(n—1)
C. : D.

=) F =2l

2n+17)
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1. S K +k=
A. 1332 B. 240 C. 812 D. 462

12. The 9th term of the A.P. 4,15,26,... s
A. 99 B. 103 C. 81 D. 92

13. The sum to infinity of 36 + 6 + 1 + % +...is
A. 216 B. 30 C. 26 D. 26

~

14. The 5th term of the G.P. 6,18,54,... is
A. 486 B. 104976 C. 162 D. 1458

15. The sumto infinity of 2+5- 2 481 +11- 1 +...is
A. 10 B. 16 C. 4 D. 7

16. The nth term of 6,17,34,57,...is
A.3n>+8n+6 B. 3n> +2n+1 C.4n°> +n D. 3n% + 2n

17. The nth term of 5, 35,215,1295, ... is
A. 6" B. 6"t —1 C.6"+1 D. 6" —1

18. Usingn =1andn =2, thenthtermof2.3.-4+4+3-4-5+4-5-6+4...1is
A.n®+6n?+12n+5 B. (n+1)(n+2)(n+3)
C.(n+2)(n+3)(n+4) D. n(n+1)(n+2)

19. Testing withn =1,2,3, the sumofntermsof1-3+2-44+3-5+...1s

3 2
A. TL2 n -+ 2 B. 2n°4+3n"—5n+18
6

n(n+1)(2n+7) 2n° +9n” 1 13n—6
c- T D. T

20. The largest number that divides 11" — 1 for every n € N is
A. 10 B. 60 C. 11 D. 20

21. The largest number that divides 17" — 5" for every n € N is
A. 13 B. 24 C. 12 D. 132

22. To prove 11" — 3" is divisible by 8, assume 11* — 3 = 8\. Then 11F+1 — 3k+1 —
A. 8(\ + 3F) B. 8(11) + 3%) C. 8(3)\ + 11F) D. 8(11) — 3F)

23. If99 =r (mod 12) with 0 < r < 12, thenr =
A. 8 B. 4 C.3 D. 9

24. The statement 8" — 1 is divisible by 7 can be written as
A. 8" =0 (mod 7) B. 7" =1 (mod 8) C. 8" =1 (mod 7) D. 8" =7 (mod 1)

25. If46 =r (mod 5) with 0 < r < 5, thenr =
A. 1l B. 4 C.9 D. 2
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Key sheet

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

8.B

13.C

18. B

23.C

4.C

9.D

14. A

19.C

24.C

5.B

10. B

15. A

20. A

25. A
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Solutions

1.1f P(n): 74+ 13+ 19+ --- + (6n + 1) = n(3n + 4), then the value of each side of P(3) is

7+13+19 =39
and the right side at n = 3 is also 39.

Ans: (D) 39

2. In this chapter n takes values in N, which is
N ={1,2,3,...}, the natural numbers.

Ans: (A) {1,2,3,...}

3.Toprove 12 + 42 + 7> + ... + (3n — 2)* = w by induction, the term added to both sides of
P(k) is

The (k + 1)th term is got by puttingn = k + 1 in (3n — 2)2

Itis (3k + 1)2.

Ans: (D) (3k + 1)?

4. By induction it can be shown that 12 + 52 + 92 + ... + (4n — 3)? =

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

2
The formula 236n —12n-1) 312" 1)

Ans: (C) n(16n2;12n—1)

is the one proved by induction.

5.1+2+3+---+85=

n(n+l) _ 8586 __
= = 3655

Ans: (B) 3655

6. Zilzl k=
2
(220"~ 2312 — 53361

Ans: (D) 53361

7. The sum of the first 38 even natural numbers is
2+4+---+2n=n(n+1) =38-39 = 1482
Ans: (C) 1482

8.124+324+524+...t06terms =
2(4n® — 1) = $(143) = 286
Ans: (B) 286

9.12-224+32—...to(2n+ 1) terms =
2n + 1is odd, so the sum is 22 — (5 1 1)(2p 4 1),
Ans: (D) (n+1)(2n+1)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

ZZ:l k(k + 6) =
Expand k(k + 6) = k2 + 6k and use >_ k2, > k.
The total factorises as w

22:1 K+ k=

Expand k3 + k = k% + k and use the standard sums with n. = 6.
The sum is 462.

Ans: (D) 462

The 9th term of the A.P. 4,15,26, ... is
t,=a+(n—1)d =4+ 8(11) =92
Ans: (D) 92

The sum to infinity of 36 +6 + 1+ § +... s
a:36,r:%.

_ _a __ 216
Soo_l—r_ 5

Ans: (C) 28

The 5th term of the G.P. 6,18,54, ... is
th=ar" ' =6-3* =486
Ans: (A) 486

The sum to infinity of 2+5-1 4+ 8.1 +11-
a=2d=3r=3j.
_ _a dr  __ _
Soo =15 + 7y =4+6=10
Ans: (A) 10

ol
+
n

The nth term of 6,17,34,57, ... is
Differences: 11,17, 23.

Fitting n = 1,2, 3 gives T}, = 3n? + 2n + 1.
Ans: (B) 3n* +2n + 1

The nth term of 5, 35,215,1295, ... is
Differences: 30, 180, 1080.

Fittingn = 1,2,3 gives T,, = 6" — 1.
Ans: (D) 6" — 1

Usingn=1andn = 2, thenthtermof2-3-44+3-4-5+4-5-6+...

T1 - 24, T2 - 60
Only (n + 1)(n + 2)(n + 3) gives both.
Ans: (B) (n+1)(n +2)(n+ 3)
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19. Testing withn = 1,2,3, the sum of ntermsof 1-3+2-4+4+3-54...1s
Sl — 3, S2 — ].]., 53 — 26
Only 2rtlE@ntD) gives all three.

20. The largest number that divides 11" — 1 for every n € N is
n=1:10,n=2: 120
G.C.D.(10,120) = 10
Ans: (A) 10

21. The largest number that divides 17" — 5™ for every n € N is
n=1: 12, n=2: 264
G.C.D.(12,264) = 12
Ans: (C) 12

22. To prove 11" — 3" is divisible by 8, assume 11* — 3* = 8. Then 11%! — 3k+1 —
116+1 — 3k+1 = 11(8 + 3%) — 3. 3¢
= 88\ + 8- 3% = 8(11) + 3F)
Ans: (B) 8(11) + 3F)

23.1f99 = r (mod 12) with 0 <r < 12, thenr =
99=12x8+3
.99 — 3 =96 is divisible by 12, so r = 3.
Ans: (C) 3

24. The statement 8" — 1 is divisible by 7 can be written as
8" — 1 divisible by 7 means 8" =1 (mod 7).
Ans: (C) 8" =1 (mod 7)

25.1f46 = r (mod 5) with 0 < r < 5, thenr =

46 =5x9+1
.46 — 1 =45 is divisible by 5, so r = 1.
Ans: (A) 1
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