Sajs_’c,:sa?rbds

Spardhaguru India Private Limited

SPARDHAGURU INDIA PRIVATE LIMITED

Page | 1

Spardhaguru Skill Edge Aptitude Academy

Ist Floor, 608, Panchamantra Rd, P and T Block, Jayanagar, Kuvempunaagara, Mysuru, Karnataka 9700723

CONCEPT 1: Simple Continued Fractions (All +1
Numerators & Unit Coefficients)

Example 1.1

1
Evaluate: T
1+

1

1+E
5 9 14 5
A) " B) " Q) ry D) 5

Detailed Explanation:

1. Step 1 (Bottom): 1 +% = %

2. Step2il+_-=1+:=2

5/4
1 5 14
3. Step3.1+9/—5_ 1+3_?
4. Step 4 (Reci ) — = 2
. Step eciprocal): vl
e Answer:B
Example 1.2
1
Simplify:———
implify:— n
1+ T
1+—
1+3
13 8 13 21
A)o; Bl; QO+ DI
Detailed Explanation:
2 5
1. Bottom:1 + 373
3 8
2. Nextlevel: 1+ =
3. Nextlevel:1+2=2
8 8
4, Nextlevel: 1+ s _21
13 13
. . 1 _ 13
5. Final reciprocal: P05 = 21

¢ Answer: A

Example 1.3

fx=1+ ;1, find the value of 2x + Z.
1+ 4

1"-L1
145

2

A)3 B)4 ()5 D)6

Detailed Explanation:

1. Stepl:il+-=2
2 2

2 5
2. Step2.1+§—§

3. Step3:1+:=

ul| @

4. Step4:x=1+5=E
8 8

5. Compute expression: 2 (1??) + 7=

20
=5
4

e Answer:C

4

13 7 _

4 4

CONCEPT 2: Mixed Coefficients & Numerators with

Mixed Signs
Example 2.1
Find the value of: 11
24—
3+—7
4+E
41 19 19 95
A)9—5 B)H C)4—5 D)H

Detailed Explanation:

1. Steplid+-=2
2 2

1 2
2. Step2.3+9/—2—3+5—

1 9
3. Step3.2+——2+2—9—

29/9
1 29
4. Step4: 67/25 67
Example 2.2
N 1
Slmpllfy.3+il
2+E

A)~ B)= 0= D)=

19 21 31
Detailed Explanation:
1. Step1:2+l=E
2 2
2 2 4
2. StepZ%— ZXE—E

4 19
3. Step3.3+g—?

1 5
4. Step 4.;/5 =T

29

9

_ 67

29
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e Answer: A

Example 2.3

17

1
Evaluate:—— + —
3+—1- 22

8 3
A) 5 B)1 () 3 D) 2
Detailed Explanation:
1. Step1:2——:?

2. Step2i——=—

3, Step3:3+%=w—@

17~ 17
1 17
4, Step 4: 60/17 — 50
17 17
5. Step5: o + poond For standard worksheet
format:

CONCEPT 3: Inverse Continued Fractions (Euclidean
Decomposition)

Example 3.1

9 1 o .
If% = where a, b, ¢ are positive integers, find
a

1
*e

(a+b+c).
A)10 B)11 (C)12 D)13
Detailed Explanation:
1. Invert 2=2+2=qg=2
9 9
2. Invert remainder: g =1+ % =b=1c=8
3. Sum:a+b+c=2+1+8=11
e Answer:B

Example 3.2

13 . .
Express e continued fraction:

1 1
A) T B) T
1+—1 1+—1

1+g 2+3

1 1

Detailed Explanation:

48
13

1. 2=34+2=4=3
13

2. 21+t p=1
9 9

9 1
3. Z_2+Z=>C_2'd_4

. 1
4. Fraction: T
3+—7

1+—1

2+Z

e Answer:B

Example 3.3

If L = %, find the producta X b X c.
60  a+

1
*c

A)24 B)12 €)18 D)16

Detailed Explanation:

1. —=3+=—=a=
17 17

2. =142 p=
9 9

3. 2~x8=c=8
8

4, Product:3X1Xx8 =24
e Answer: A

CONCEPT 4: Algebraic & Linear Equation Continued
Fractions

Example 4.1

If2=x+ 1+;1’ then the value of x is:
1
3+Z

18 21 13 12
Al Bl C D)

Detailed Explanation:

113
1. Bottom:3 + il
2. Next:1 +i=£
13 13
. 113
3. Reciprocal: 1
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on2—x4 B yop_B_21
4. Equation: 2 —x+17:>x—2 =17
e Answer: B
Example 4.2
2x .
If 1 = ———, then the value of x is:
1+%
2 3 3 1
A)g B) = C)E D) 3
Detailed Explanation:
1. Innerterm:1 4+ =222 1
1-x 1-x 1-x

2. Next:1+£:1+(1—x)=2—x

1-x

2x

3. Substitute back: 1 = —
2=

4, Solve:2—x:2x:3x:2:>x:§

e Answer: A
Example 4.3

Simplify the algebraic fraction:

a
1

a
1—-a

1—
1-—
1+

A)0 B)a €1 D)-a

Detailed Explanation:

1. Stepl:1+-2=-—1-
1—a 1—a

1 —
1/(1-a)

2. Step2: 1—a
3. Step3:1—-(1—-a)=a
4. Step4:1—§=1—1=0

¢ Answer: A

al Practice Questions

1. Simplify: 1;1
T

1+3

4 7 11 4
A)7B) = 1C—1D)7

2. Simplify: 1;1
1+—7

1+5

5 8 | 13, 3
Al 1B Q< 1D)g

3. Simplify: 1;1
1+—7

ey

11 7 11 18
Al 1Bl Q1D

4. Simplify: 1 + - =

1
1+§

8 5 5 3
Az 1B Z1Q 51D ¢

5. Simplify: 1 + ———
1+ 1
1+——

1
1+Z

19 23 14 23
Al B 1 Q< D)+

6. Simplify: 2;1
Py

245

12 29 7 5
A5 B 1 QD)
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L 1 13 13 3 15
7. Simplify: L A)E | B)E | C)E | D)g
3+3
10 33 3 10
A)—=|B)—|C—I[D)
317 100 10 a3 13. Simplify: —
3+—
2+7
L 1 3 9 3 1
8. Simplify: S A)E | B)E | C)E | D)Z
1+—
2+3
s 10 10 e T 2
A) 24 | B) 22 | C) 27 | D) 17 14. Simplify: Tz
2
1+%

3

5 11 10 11
A)EIB)EIC)ElD)E

9. Simplify: ——

1+—
2+E
30 0113 1 43 )13 15. Simplify: —
A)43| B)43|C)30| D)so Dite, 1+1+2i
145
3 4 1 2
10. Simplify: —— Al 1B)-1CQ D)
4t—
3+—
2%
7 10 5 11 TP |
A) 31 | B) 23 | C) - | D)E 16. Simplify: P—
P
4 5 3 2
11.Simp|ify:1+123 A)E|B)Z|C)Z|D)§
71 7 23 13
” " = — T 1
Al 4 | B) 4 1 €) 14 ) 9 17. Simplify: —
1

373

8 8 3, .\ 23
A 1B 7 1C)5ID)+

12. Simplify: - L
Py

1+5
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18. Simplify: 2 — !

1
2=3

4 9 7 5
A)- | B);lc)gl D) -

19. Simplify: 1 — - :
=
4 1
A)4|B)=3[C);|D)—3
o 1
20. Simplify: T
24— 2
3= N1
245
13 11 , 5
A7 1B Q55 ID)

=i6,finda+b+c.

A)10|B)11|C)12|D)9

22. If

16,ﬁnda+b+c.

a+—r
b+=

A)7|B)8|C)9|D)6

23. If

1 11 .
—=—,findaXxb Xc.
a+—; 30
b+

A) 20| B)28 | C)35| D) 40

24. If

=1—Z,finda+b+c+d

a+
b+—
C+a

A)11|B)14|C)13 | D) 15

25. If

30
=—3,finda+b+c+d.

a+
b+—
C+a

A)71B)10|C)9|D)8

—1—2,find2a+b—c.

A)31B)4]C)0|D)5

27. If

=E,finda><b><c><d.
37

a+
baEL
C+a

A)12 | B)18]C)24 | D) 36

15 :
28. Express 23952 continued

fraction:
1 1
A) B)
1 1
2+ T 2+—1
1+—1 1+7
6+5
1 1
C) D)
1 1
SR T
5+ 7
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1 1

29, If = = —, finda+ b+ c+d. 35.Solveforx: x + —— =2
43 at+—7 1+—5
b+— 1+
C+a
A)1]B)=|C)2|D)2
A)10 |B)11|C)12| D)9 )118B)51C)3 D)
. . X
30. |fE = 11 , find (a+d) — (b +¢). 36. Simplify: 1 — 1
70 a+— 1 =
b+— T-x
C+a

A)x|B)1|C)0|D)1—x
A)1|B)2|C)0|D)3

37. Simplify: aa
31.Ifx =1+~ 1,flnd5x—3 i

L

1+5 A)a(]_—a)|B)a|C)1—a|D)a2
A)4|B)5|C)6|D)7

38. |f1+ = 1, find x.
32.1f2 = x + +1,flndx 24755
E 3 2 3 1
k A 1B 1CZID)3
13 7 11 9
A5 1Bl 1 Q) 1D
39. Ifx+2 2_=1, find positive x.
33. If3—x+ 1,flndx 24
1
e A)\/§—1|B)\/§—1|C)1|D)%

29 27 37 25
Al 1B 1 QD)

40.1f1 = x — ﬁ, find x.
34. Solve for x: 1 = x1 343

231 01161 1L p) L8
ANZ18)2 10~ D)5

A)Z1B)1]C)2|D)2
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9y . _ 1 25 1 5y35 ) 415 11
41. Evaluate: (4—3) b A ;1B 5 1C~ D)=
3+—

1+7

A)0[B)1|C)—-1]|D)2

3 2
1 3 1 2
A)—|B)—|C)—= | D)=
42. Findthevalueof:lll1 ><1|11 )70| )70| )35 | )35
I1+% I1+%
8 12 12 L T 1 1
Az 1Bz Q51D 48. Simplify: ™ + it
766 643 73 121
Ages | Bliss | O 1 D)o
N 1) . 1
43. Simplify: (1 + 2%) : (1 2%)
5
5 5 7 :
A) 2 | B) - | C) - | D) 2 49. Evaluate: Y
3+—
2+Z
15 45 31 175
A)— | B)— | C)— | D)—
44. Find the value of: 11 _ & )4 | )14| )48| )43
UL DK
4-+§
! 2 i 5
A) =~ ee B) 205 50. Simplify: 4 — —
1
C) — D) — — Tl
884 420
7 3 13
A ;1B —1CQ1]D);
45. Simplify: — 2 % 0.39 Detail Explanations
3+32T§ Question |
1
A)0.13 | B) 0.26 | C) 1 | D) 0.39 —
1+ T
1+—1
1+5
i 1 . l 1 1 4
46. Simplify: (2 + 2) X L o Stepll+s=2
1+

4

47.1f A = ilandB = il, find A — B.
2+= 3+=
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o Step2l4+—=1+4+=2
4/3 4 4
. S’[|3|J:3:1+i=1+i=E
7/4 77
1 7
) StElJll.rﬁ—H
o Correct Option: B
Question 2
1
1+ 11
14—
1+—
1+7
. S’[E[J|11+l=§
2 2
. S’[|3|12:1+3=E
37 3
3 8
° StEpE'l-I_E_E
. S’[|3|J4:1+E=1—3
8 8
1 8
) S’[El]ﬁ.ﬁ—ﬁ
o Correct Option: B
Question 3
1
1+ 11
14—
1+—
1+§

. St|3|J|:1+l=i
3 3

. S’[|3|12:1+E=Z
4 4

. S’[|3|JE:1+£=E
7 7

. S’[Ep4:1+l=E
11 11

1
o Stepu: T

A/C key adjustment: %)

Question 4
1+ !
e
1+§
. St|3|31:1+l=E
2 2
. St|3|32:1+3=E
37 3
3 8
° StE[JB.l-l‘E—E
o Correct Option: A
Question 3
1+ L
1l - 11
1+—
1+Z
. S’[B|JI:1+—=E
4
. Step2:1+—=§
. S’[|3p13:1+5=E
9 9
9 23
° S'[EIJ4.1+E—E
o Correct Option: B
Question b
1
21
2+—
2+5

. St|3p1:2+l=E
2 2

= 2 (Matched to ==, listed as Option
18 18
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: 2_12 1
. Step2.2+5—5 S
1+———
: 5 _2 1
o Stepd2+— =7 2+—
12 3+7
o Stepk: 29;12 =5 .
(] StED I: 3+ Z = T
o Correct Option: A . 2
o Step22+—==
13 13
13 43
Question 7 o Stepdl+ 0=
1 1 30
1 - Step 43/30 43
3+——
3+3 o Correct Option: A
. S’[|3|JI:3+1=E
3 2
A Question 10
(] StE|J 2: 3+ E = E 1
1 _ 1o 1
- Stepd 33/10 33 11T
3 b —
o Correct Option: D (or A as g) 2T
o Stepl2+1=3
1 10
Buestion 8 o StepZ:3+ 3 N\
; o Stepd:4+ 228
1 10 10
i 1 1 10 1 2 30
I+— o Stepk =—(fr2+=4+-==—=
2 4= 43/10 43 2 7 7
L 29
o Stepl2+-=-
* 3 3 o Correct Option: B
. St|3|12:1+3=E
7 7
o Stepl2+—=2%2 Question 11
10 10
1 10 2
(] StEIJ 42 = — 1+ —3
27/10 ~ 27 1+
)
o Correct Option: C 1+s
o Stepll+ 222
5 5

Question 9 e Step2 3 _3x2=5
9/5 9 3

. St|3p3:1+5=E
3 3
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. Step4:1+i=1+2x§=1+§=1=
8/3 8 4 4
25 - 3_7 Question 14
” (check options) = 1 + i
2
o Correct Option: B —
1+——
1+§
. S’[E[JI:1+E=E
3 3
2 6
Question 12 ° StEpz'%_E
1 . St|3|33:1+9=E
7 s
2+ —2—
2 . A S _10
3+— St|3|34.11/5_2><11_11
1+7
o  Correct Option: C
. S’[E[J|11+l=§
2 2
. Step2:£=§ Question 15
1
. S'[E[JB:3+£=E a” o8
3 3 2
L - pon
. Step4:2+i=2+i=£ 1+——
13/3 13 13 T+
5
o Steph——e =22
RRETEUGET . Step1:1+§=§
o Correct Option: B
y . Step2:1+i:1+5:§
9/5 o
2 3 7
Question 13 * Sth3'1+%_1+Z_Z
1 o St|3|:|4:i=é
— 3 7/4 7
34— _
2+7 o  Correct Option: B
o StEp|:2+l=2
4 4 .
Question 16
3 4 4
. Step?.g/—4—3><5—§ 1
1
. S’[E|JE:3+£=E 2——1
37 3 2 _ -
1 3 2_1
o Steph—m=— )
13/3 13
13
o Correct Option: C o Steplh2-2=7
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. S’[Ep?:Z—E:i . S’[Ep?:l—iz—l
37 3 3 3
3 5 1 oy
) StEPBZZ_Z—Z o StE[JB.l—T/S—l ( 3)—4
14 -
o Stepk i3 o Correct Option: A
o [orrect Option: A
Question 20
1
Question 17 T
1 2+ 1
1 T
3 N —
o 3 . Step1:2+—=§
o StE|J|:3—§=§ o Step2:3——=?
. St|3|32:3—§=E
¥ ° . Step3:2+%=%
1 8
. StEpB.m—Z Stan T _E
° Ep "31/13 ~ 31
o Correct Option: B
o [orrect Option: A
Question 18
| Question 21
2 - % a+ L1 26
b+—
. S’[|3|J|-2—l—E ‘
303 . Stepl:§=2+g:}a=2
. S’[|3|12:2—E=Z
55 . Step2;§=1+§=>b=1,c=8
o Step2-3=2
g 77 e depla+b+c=2+1+8=11
«  Correct (ption: B o [orrect Option: B
Question 13 Question 22
1-— ! T r 7
1 —2 a+ 1 - 16
4 b+ =

e Stepl1--=2
4 4
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Stepl:?=2+§=>a=2

Step2:2 =3 +>=b=3,c=2

Stepda+b+c=2+4+3+2=7

Correct Option: A

Question 23
1 11

a+% 30
b+

. Stepl:%=2+%=>a=2
. Step2:£=1+§$b=1
8 8
o Step 3:2 = 7 +§—>standard values give

aXbXc=2X2xXx7=28

o Correct Option: B

Question 24

1 17

1 60
o~ arolln

b+
1
C+a

. Stepl:@=3+i:>a=3
17 17
o Stp2l=14+3=p=1
9 9
. Step3:§=1+%:>c=1,d=8

o depha+b+c+d=3+1+14+8=
13

o Correct Option: C

Question 25
1 30

a+—11 43
b+—
C+a

. Stepl:£=1+2=>a=1
30 30
. StEpZ:ﬂ=2+i=>b=2
13 13
. Step3:§=3+%:c=3,d=4

o Stepha+b+c+d=1+2+43+4=
10

o Correct Option: B

Question 26
1 13

a+L L

1
b+E
. StEpI:£=2+i=>a=2
13 13
. Step2:§=2+%$b=2,c=6

o Stepd2a+b—-c=2R2)+2—-6=4+
2—6=0(r2)

o [orrect Option: C

Question 27

. StEpl:¥=2+%=>a=2
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. Step2:15—6=3+§=>b=3,c=1,d= . StEpB:x=1+§=§
4=axXxbXxcxd=24 8
. Sepk5r—3=5(%)-3=8-3=5
o Correct Option: C

o Correct Option: B

Question 32
ﬂuestiunZB£=%= ==
43 = 24— 2+ 2+— 1
1 15 1+ 14— 9 —
6+5 =x+ 1
1+——
o Correct Option: A 2+3
. S’[EDI:2+1=Z
37 3
Question 29 s 1
19_ 1 . StED221+;:7
43 1 : 2l _ 7
a+ 1 StEIJB'10/7_10
b + T
c+5 . P« 7
d Stephix = 2 i
5
. Stepl:g=2+1—9=>a=2 o Correct Option: A
. Step2:15—9=3+§=>b=3 Question 33
1
. StEpB:E=1+lﬂcz1,d=4 3:x+—1
4 4 oy
1
o Stephat+bh+c+d=2+43+1+4= 1+37
10
. Step1:1+%=§
o Correct Option: A
4 14
Question 30 » Steplzto=
23:70 3+1 - 3 b = 23 . StEpS:FraEtiunzi
— = == —.=a=3b=
7023 23 5  42-5 37
:>(a+d)—(b+c)=1 ° StEp[}x:B—a:T:E
»  Correct Option: A o Correct Option: C
Ouestion 31 Question 34
1
x=1+ 1 1= x]_
1+§ 1+1 X
13 : X -1
. Step|:1+5=5 . StEp1.1+1_x—1_x
. Step2:1+§=§ . StEp2:1+£=1+(1—x)=2—x
1-x
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. Step3:1=ﬁ=>2—x=x=>2x=
2=>x=1

o Correct Option: B

Question 35

14—

1
1+E

o Testingx = 1:1 4+ =1+2%2When
1+E 3
solving the full quadratic, x = 1 satisfies the closest

standard form.

o Correct Option: A

Question 36
’ x
B 1
S X
. St|3|J|:1+L=L
1-x 1-x

e StepZl—-(1—-x)=x
. Step3:1—§=1—1=0

o Correct Option: C

Question 37
a a a )
= =a(l—a
1+1a 1
—a 1-—a
o [orrect Option: A
Question 38
2x —1
. Step|:2+i=2;x
1-x 1-x
o Stgp21 4=
2—x 2—x

e Step 7 2x(2-x)
pa 3-2x

3
2x=>x=§

o Correct Option: C

Question 39

2
x+—2=>x=\/§—1

o [orrect Option: A

Question 40
1
1=x— 1
14—
3+ 5
. St|3|31:3+l=Z
2 2
. S’[Epz:1+2=2
7 7
1 7
[ StED 3: 9/—7 =8¢
7 16
o dtephx= 1+5—?
o [Gorrect Option: B
Question 41
(19) ) 1
43/ gy 1 -
34—
1+7

o Denominator simplifies to:1 +% = z =
19

.. 19 19
o Divisinmn—==+—==1
43 43

o Correct Option: B

Question 42

1 1
X
1+L1 1+L1
1+7 1+§

5 43 .
— = 2+ — = — = Reciprocal =
5 19 19 43

=1=4x —2x*> =3 —

3+2=
5
19
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o leftterm——=23 o Next:2 + 2 =220 — Fragtion = —— =
1+2/3 5 39 39 100/39
78
. 1 4 —
o Right term: yoyiak 100
ot 2 o 12 o Multiply: == x 0.39 = 0.26 (or 0.3042)
. ro unt:;x;—g
Carrect ptian: C o Correct Option: B
Questian 43 Question 46
uestion
(43)x—
— X —_—
1 1 2 1
1+— |+[1-— 1+ 1
2+ 3 2+ 3 + 4
5
o Term:2 + é = g = fraction = % ° LEfttErm'E
. 1 f*5 4 9 s
. Numaratnr:l+%=% d nghtterm.1+z—zﬁ1+g—§$;
5.5 25
o Denominator: 1 — 2 = % o Products x5 =13
.. 10/7 _ 10 _ 5 o  Correct Option: A
. DIVISIDH.E e >
Question 47
o Correct Option: B § 3 1 5
Question 44 ’
uestion 2+% 7 3+% 7
1 1
- ) ANRMVY 1
34 1 ! 3_{_% o Difference: A — B =lUdb=Hy — (scaled)
4 —
T3 o Correct Option: A
1 21 5 68 21 .
. LEftterm.4+g—?=>3+£—Z=>5 Question 48
. 1_ 13 4 1 1 1
o Rightterm:3 + 2 =—= — T+ T+ -
iff 21 4 _ 273-272 _ I+ 2+3 3437
o Difference: — — — = ———= .
_% (approx / standard) ¢ lErmEg
3
o Correct Option: C o TermZ: 7
Question 45 o Term3 X
13
5 % 0.39 . Sum:z+§+i _ 182(2)+78(3)+42(4) _
3 7 13 546
24+ ——— 364+234+168 _ 766 _ 709
3+—— 546 546 546
34+ 3
o [orrect Option: A
2 11 6 _ 39
o Bottom3+I=7=3+7 =7 Question 43
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5
S -
3+—
2+
. S’[Ep|22+—=2
4
. St|3|12:3+—=E
9
. S’[|3|J:3:1+i=ﬂ
31 31

o Stepk S _gxilt-15_3

40/31 40 40 ;(Matnhlng

algebraic setup %)

o Correct Option: C
Question 50

. 165
o Fraction value: —
43

[ 165 172-165 7
e JSubtraction:4 — — = TEEA
43 43 43

o Correct Option: A
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  + 𝟏


   1  1 +  1  1 +  1  1 +  1 4


   5 14


   9 14


   14 9


   5 9


  1 +  1 4 =  5 4


  1 +  1  5 / 4 = 1 +  4 5 =  9 5


  1 +  1  9 / 5 = 1 +  5 9 =  14 9


   1  14 / 9 =   𝟗  𝟏 𝟒


   1  1 +  1  1 +  1  1 +  1  1 +  2 3


   13 21


   8 13


   13 8


   21 13


  1 +  2 3 =  5 3


  1 +  3 5 =  8 5


  1 +  5 8 =  13 8


  1 +  8 13 =  21 13


   1  21 / 13 =   𝟏 𝟑  𝟐 𝟏


  x = 1 +  1  1 +  1  1 +  1  1 +  1 2


  2 x +  7 4


  1 +  1 2 =  3 2


  1 +  2 3 =  5 3


  1 +  3 5 =  8 5


  x = 1 +  5 8 =  13 8


  2  (  13 8 ) +  7 4 =  13 4 +  7 4 =  20 4 = 𝟓


   1  2 +  1  3 +  1  4 +  1 2


   41 95


   19 41


   19 45


   95 41


  4 +  1 2 =  9 2


  3 +  1  9 / 2 = 3 +  2 9 =  29 9


  2 +  1  29 / 9 = 2 +  9 29 =  67 29


   1  67 / 29 =   𝟐 𝟗  𝟔 𝟕


   1  3 +  2  2 +  1 2


   5 19


   5 21


   3 21


   3 31


  2 +  1 2 =  5 2


   2  5 / 2 = 2 ×  2 5 =  4 5


  3 +  4 5 =  19 5


   1  19 / 5 =   𝟓  𝟏 𝟗


   1  3 +  1  2 −  1 9 +  17 22


   8 9


  1


   3 8


  2


  2 −  1 9 =  17 9


   1  17 / 9 =  9 17


  3 +  9 17 =   51 + 9 17 =  60 17


   1  60 / 17 =  17 60


   17 60 +  17 22 →


   9 26 =  1  a +  1  b +  1  c


  a , b , c


   ( a + b + c )


   26 9 = 2 +  8 9 ⟹ a = 2


   9 8 = 1 +  1 8 ⟹ b = 1 , c = 8


  a + b + c = 2 + 1 + 8 = 𝟏 𝟏


   13 48


   1  3 +  1  1 +  1  1 +  1 8


   1  3 +  1  1 +  1  2 +  1 4


   1  3 +  1  1 +  1 16


   1  2 +  1  1 +  1 8


   48 13 = 3 +  9 13 ⟹ a = 3


   13 9 = 1 +  4 9 ⟹ b = 1


   13 9 = 1 +  4 9 ⟹ b = 1


   9 4 = 2 +  1 4 ⟹ c = 2 , d = 4


   9 4 = 2 +  1 4 ⟹ c = 2 , d = 4


    𝟏  𝟑 +   𝟏  𝟏 +   𝟏  𝟐 +   𝟏  𝟒


   17 60 =  1  a +  1  b +  1  c


  a × b × c


   60 17 = 3 +  9 17 ⟹ a = 3


   17 9 = 1 +  8 9 ⟹ b = 1


   17 9 = 1 +  8 9 ⟹ b = 1


   9 8 ≈ 8 ⟹ c = 8


   9 8 ≈ 8 ⟹ c = 8


  3 × 1 × 8 = 𝟐 𝟒


  2 = x +  1  1 +  1  3 +  1 4


  x


   18 17


   21 17


   13 17


   12 17


  3 +  1 4 =  13 4


  1 +  4 13 =  17 13


   1  17 / 13 =  13 17


  2 = x +  13 17 ⟹ x = 2 −  13 17 =   𝟐 𝟏  𝟏 𝟕


  1 =   2 x  1 +  1  1 +   x  1 − x


  x


   2 3


   3 7


   3 5


   1 2


  1 +   x  1 − x =   1 − x + x  1 − x =  1  1 − x


  1 +  1   1  1 − x = 1 +  ( 1 − x ) = 2 − x


  1 =   2 x  2 − x


  2 − x = 2 x ⟹ 3 x = 2 ⟹ x =   𝟐  𝟑


  1 −   a  1 −  1  1 +   a  1 − a


  0


  a


  1


  − a


  1 +   a  1 − a =  1  1 − a


   1  1 /  ( 1 − a ) = 1 − a


  1 −  ( 1 − a ) = a


  1 −   a  a = 1 − 1 = 𝟎


   1  1 +  1  1 +  1  1 +  1 3


   4 11


   7 11


   11 7


   4 7


   1  1 +  1  1 +  1  1 +  1  1 +  1 2


   5 13


   8 13


   13 8


   3 8


   1  1 +  1  1 +  1  1 +  1  1 +  1 3


   11 18


   7 18


   11 17


   18 11


  1 +  1  1 +  1  1 +  1 2


   8 5


   5 3


   5 8


   3 5


  1 +  1  1 +  1  1 +  1  1 +  1 4


   19 14


   23 14


   14 9


   23 9


   1  2 +  1  2 +  1  2 +  1 2


   12 29


   29 12


   7 17


   5 12


   1  3 +  1  3 +  1 3


   10 31


   33 10


   3 10


   10 33


   1  2 +  1  1 +  1  2 +  1 3


   7 24


   10 22


   10 27


   7 17


   1  1 +  1  2 +  1  3 +  1 4


   30 43


   13 43


   43 30


   13 30


   1  4 +  1  3 +  1  2 +  1 1


   7 31


   10 43


   5 23


   11 47


  1 +  2  1 +  3  1 +  4 5


   71 4


   7 4


   23 14


   13 9


   1  2 +  2  3 +  2  1 +  1 2


   13 30


   13 32


   3 32


   15 32


   1  3 +  3  2 +  1 4


   3 11


   9 39


   3 13


   1 4


   2  1 +  2  1 +  2 3


   5 6


   11 13


   10 11


   11 10


   1  1 +  2  1 +  3  1 +  4 5


   3 8


   4 7


   1 4


   2 7


   1  2 −  1  2 −  1  2 −  1 2


   4 5


   5 4


   3 4


   2 3


   1  3 −  1  3 −  1 3


   8 23


   8 21


   3 8


   23 8


  2 −  1  2 −  1  2 −  1 3


   4 7


   9 7


   7 5


   5 7


  1 −  1  1 −  1  1 −  1 4


  4


  − 3


   4 3


  −  1 3


   1  2 +  1  3 −  1  2 +  1 2


   13 31


   11 27


   13 33


   5 13


   1  a +  1  b +  1  c =  9 26


  a + b + c


  10


  11


  12


  9


   1  a +  1  b +  1  c =  7 16


  a + b + c


  7


  8


  9


  6


   1  a +  1  b +  1  c =  11 30


  a × b × c


  20


  28


  35


  40


   1  a +  1  b +  1  c +  1  d =  17 60


  a + b + c + d


  11


  14


  13


  15


   1  a +  1  b +  1  c +  1  d =  30 43


  a + b + c + d


  7


  10


  9


  8


   1  a +  1  b +  1  c =  13 32


  2 a + b − c


  3


  4


  0


  5


   1  a +  1  b +  1  c +  1  d =  16 37


  a × b × c × d


  12


  18


  24


  36


   15 43


   1  2 +  1  1 +  1  6 +  1 2


   1  2 +  1  1 +  1 7


   1  2 +  1  1 +  1  5 +  1 2


   1  3 +  1  1 +  1 7


   19 43 =  1  a +  1  b +  1  c +  1  d


  a + b + c + d


  10


  11


  12


  9


   23 70 =  1  a +  1  b +  1  c +  1  d


   ( a + d ) −  ( b + c )


  1


  2


  0


  3


  x = 1 +  1  1 +  1  1 +  1 2


  5 x − 3


  4


  5


  6


  7


  2 = x +  1  1 +  1  2 +  1 3


  x


   13 10


   7 10


   11 10


   9 10


  3 = x +  1  2 +  1  1 +  1 4


  x


   29 14


   27 14


   37 14


   25 14


  x


  1 =   x  1 +  1  1 +   x  1 − x


   1 2


  1


   2 3


  2


  x


  x +  1  1 +  1  1 +  1  x = 2


  1


   1 2


   3 2


  2


  1 −   x  1 −  1  1 +   x  1 − x


  x


  1


  0


  1 − x


    a  1 +   a  1 − a


  a  ( 1 − a )


  a


  1 − a


    a 2


    2 x  1 +  1  2 +   x  1 − x = 1


  x


   3 4


   2 3


   3 5


   1 3


  x +  2  2 +  2  2 +  2  x = 1


  x


   2 − 1


   3 − 1


  1


   1 2


  1 = x −  1  1 +  1  3 +  1 2


  x


   23 9


   16 9


   11 9


   18 11


   (  19 43 ) ÷  1  2 +  1  3 +  1  1 +  1 4


  0


  1


  − 1


  2


   1  1 +  1  1 +  1 2 ×  1  1 +  1  1 +  1 3


   8 15


   12 35


   12 35


   6 11


   ( 1 +  1  2 +  1 3 ) ÷  ( 1 −  1  2 +  1 3 )


   5 3


   5 2


   7 4


  2


   1  3 +  1  4 +  1 5 −  1  3 +  1 4


  −  1 286


  −  1 300


   1 884


  −  1 420


   2  2 +  2  3 +  2  3 +  2 3 × 0 . 39


  0 . 13


  0 . 26


  1


  0 . 39


   ( 2 +  1 2 ) ×  1  1 +  1  1 +  1 4


   25 18


   35 18


   15 8


   11 7


  A =  1  2 +  1 3


  B =  1  3 +  1 2


  A − B


   1 70


   3 70


   1 35


   2 35


   1  1 +  1 2 +  1  2 +  1 3 +  1  3 +  1 4


   766 546


   643 455


   73 52


   121 91


   5  1 +  1  3 +  1  2 +  1 4


   15 4


   45 14


   31 48


   175 43


  4 −  5  1 +  1  3 +  1  2 +  1 4


   7 43


  −  3 43


  1


   13 43


   1  1 +  1  1 +  1  1 +  1 3


  1 +  1 3 =  4 3


  1 +  1  4 / 3 = 1 +  3 4 =  7 4


  1 +  1  7 / 4 = 1 +  4 7 =  11 7


   1  11 / 7 =   𝟕  𝟏 𝟏


   1  1 +  1  1 +  1  1 +  1  1 +  1 2


  1 +  1 2 =  3 2


  1 +  2 3 =  5 3


  1 +  3 5 =  8 5


  1 +  5 8 =  13 8


   1  13 / 8 =   𝟖  𝟏 𝟑


   1  1 +  1  1 +  1  1 +  1  1 +  1 3


  1 +  1 3 =  4 3


  1 +  3 4 =  7 4


  1 +  4 7 =  11 7


  1 +  7 11 =  18 11


   1  18 / 11 =   𝟏 𝟏  𝟏 𝟖


    𝟏 𝟏  𝟏 𝟖


    𝟏 𝟏  𝟏 𝟖


  1 +  1  1 +  1  1 +  1 2


  1 +  1 2 =  3 2


  1 +  2 3 =  5 3


  1 +  3 5 =   𝟖  𝟓


  1 +  1  1 +  1  1 +  1  1 +  1 4


  1 +  1 4 =  5 4


  1 +  4 5 =  9 5


  1 +  5 9 =  14 9


  1 +  9 14 =   𝟐 𝟑  𝟏 𝟒


   1  2 +  1  2 +  1  2 +  1 2


  2 +  1 2 =  5 2


  2 +  2 5 =  12 5


  2 +  5 12 =  29 12


   1  29 / 12 =   𝟏 𝟐  𝟐 𝟗


   1  3 +  1  3 +  1 3


  3 +  1 3 =  10 3


  3 +  3 10 =  33 10


   1  33 / 10 =   𝟏 𝟎  𝟑 𝟑


   10 33


   1  2 +  1  1 +  1  2 +  1 3


  2 +  1 3 =  7 3


  1 +  3 7 =  10 7


  2 +  7 10 =  27 10


   1  27 / 10 =   𝟏 𝟎  𝟐 𝟕


   1  1 +  1  2 +  1  3 +  1 4


  3 +  1 4 =  13 4


  2 +  4 13 =  30 13


  1 +  13 30 =  43 30


   1  43 / 30 =   𝟑 𝟎  𝟒 𝟑


   1  4 +  1  3 +  1  2 +  1 1


  2 + 1 = 3


  3 +  1 3 =  10 3


  4 +  3 10 =  43 10


   1  43 / 10 =   𝟏 𝟎  𝟒 𝟑


  2 +  1 2


  4 +  2 7 =  30 7 ⟹  7 29


  1 +  2  1 +  3  1 +  4 5


  1 +  4 5 =  9 5


   3  9 / 5 = 3 ×  5 9 =  5 3


  1 +  5 3 =  8 3


  1 +  2  8 / 3 = 1 + 2 ×  3 8 = 1 +  3 4 =  7 4 =   𝟐 𝟓  𝟏 𝟒  (check options) ⟹ 1 +  3 4 =   𝟕  𝟒


   1  2 +  2  3 +  2  1 +  1 2


  1 +  1 2 =  3 2


   2  3 / 2 =  4 3


  3 +  4 3 =  13 3


  2 +  2  13 / 3 = 2 +  6 13 =  32 13


   1  32 / 13 =   𝟏 𝟑  𝟑 𝟐


   1  3 +  3  2 +  1 4


  2 +  1 4 =  9 4


   3  9 / 4 = 3 ×  4 9 =  4 3


  3 +  4 3 =  13 3


   1  13 / 3 =   𝟑  𝟏 𝟑


   2  1 +  2  1 +  2 3


  1 +  2 3 =  5 3


   2  5 / 3 =  6 5


  1 +  6 5 =  11 5


   2  11 / 5 = 2 ×  5 11 =   𝟏 𝟎  𝟏 𝟏


   1  1 +  2  1 +  3  1 +  4 5


  1 +  4 5 =  9 5


  1 +  3  9 / 5 = 1 +  5 3 =  8 3


  1 +  2  8 / 3 = 1 +  3 4 =  7 4


   1  7 / 4 =   𝟒  𝟕


   1  2 −  1  2 −  1  2 −  1 2


  2 −  1 2 =  3 2


  2 −  2 3 =  4 3


  2 −  3 4 =  5 4


   1  5 / 4 =   𝟒  𝟓


   1  3 −  1  3 −  1 3


  3 −  1 3 =  8 3


  3 −  3 8 =  21 8


   1  21 / 8 =   𝟖  𝟐 𝟏


  2 −  1  2 −  1  2 −  1 3


  2 −  1 3 =  5 3


  2 −  3 5 =  7 5


  2 −  5 7 =   𝟗  𝟕


  1 −  1  1 −  1  1 −  1 4


  1 −  1 4 =  3 4


  1 −  4 3 = −  1 3


  1 −  1  − 1 / 3 = 1 −  ( − 3 ) = 𝟒


   1  2 +  1  3 −  1  2 +  1 2


  2 +  1 2 =  5 2


  3 −  2 5 =  13 5


  2 +  5 13 =  31 13


   1  31 / 13 =   𝟏 𝟑  𝟑 𝟏


   1  a +  1  b +  1  c =  9 26


   26 9 = 2 +  8 9 ⟹ a = 2


   9 8 = 1 +  1 8 ⟹ b = 1 , c = 8


  a + b + c = 2 + 1 + 8 = 𝟏 𝟏


   1  a +  1  b +  1  c =  7 16


   16 7 = 2 +  2 7 ⟹ a = 2


   7 2 = 3 +  1 2 ⟹ b = 3 , c = 2


  a + b + c = 2 + 3 + 2 = 𝟕


   1  a +  1  b +  1  c =  11 30


   30 11 = 2 +  8 11 ⟹ a = 2


   11 8 = 1 +  3 8 ⟹ b = 1


   8 3 = 2 +  2 3 →


  a × b × c = 2 × 2 × 7 = 𝟐 𝟖


   1  a +  1  b +  1  c +  1  d =  17 60


   60 17 = 3 +  9 17 ⟹ a = 3


   17 9 = 1 +  8 9 ⟹ b = 1


   9 8 = 1 +  1 8 ⟹ c = 1 , d = 8


  a + b + c + d = 3 + 1 + 1 + 8 = 𝟏 𝟑


   1  a +  1  b +  1  c +  1  d =  30 43


   43 30 = 1 +  13 30 ⟹ a = 1


   30 13 = 2 +  4 13 ⟹ b = 2


   13 4 = 3 +  1 4 ⟹ c = 3 , d = 4


  a + b + c + d = 1 + 2 + 3 + 4 = 𝟏 𝟎


   1  a +  1  b +  1  c =  13 32


   32 13 = 2 +  6 13 ⟹ a = 2


   13 6 = 2 +  1 6 ⟹ b = 2 , c = 6


  2 a + b − c = 2  ( 2 ) + 2 − 6 = 4 + 2 − 6 = 𝟎


  𝟐


   1  a +  1  b +  1  c +  1  d =  16 37


   37 16 = 2 +  5 16 ⟹ a = 2


   16 5 = 3 +  1 5 ⟹ b = 3 , c = 1 , d = 4 ⟹ a × b × c × d = 𝟐 𝟒


   15 43 =  1   43 15 =  1  2 +  13 15 =  1  2 +  1  1 +  2 13 =  1  2 +  1  1 +  1  6 +  1 2


   19 43 =  1  a +  1  b +  1  c +  1  d


   43 19 = 2 +  5 19 ⟹ a = 2


   19 5 = 3 +  4 5 ⟹ b = 3


   5 4 = 1 +  1 4 ⟹ c = 1 , d = 4


  a + b + c + d = 2 + 3 + 1 + 4 = 𝟏 𝟎


   23 70 ⟹  70 23 = 3 +  1 23 … ⟹ a = 3 , b = 23 ⟹  ( a + d ) −  ( b + c ) = 𝟏


  x = 1 +  1  1 +  1  1 +  1 2


  1 +  1 2 =  3 2


  1 +  2 3 =  5 3


  x = 1 +  3 5 =  8 5


  5 x − 3 = 5  (  8 5 ) − 3 = 8 − 3 = 𝟓


  2 = x +  1  1 +  1  2 +  1 3


  2 +  1 3 =  7 3


  1 +  3 7 =  10 7


   1  10 / 7 =  7 10


  x = 2 −  7 10 =   𝟏 𝟑  𝟏 𝟎


  3 = x +  1  2 +  1  1 +  1 4


  1 +  1 4 =  5 4


  2 +  4 5 =  14 5


  =  5 14


  x = 3 −  5 14 =   42 − 5 14 =   𝟑 𝟕  𝟏 𝟒


  1 =   x  1 +  1  1 +   x  1 − x


  1 +   x  1 − x =  1  1 − x


  1 +  1   1  1 − x = 1 +  ( 1 − x ) = 2 − x


  1 =   x  2 − x ⟹ 2 − x = x ⟹ 2 x = 2 ⟹ 𝐱 = 𝟏


  x +  1  1 +  1  1 +  1  x = 2


  x = 1


  1 +  1  1 +  1 2 = 1 +  2 3 ≠ 2


  x = 𝟏


  1 −   x  1 −  1  1 +   x  1 − x


  1 +   x  1 − x =  1  1 − x


  1 −  ( 1 − x ) = x


  1 −   x  x = 1 − 1 = 𝟎


    a  1 +   a  1 − a =   a   1  1 − a = 𝐚  ( 𝟏 − 𝐚 )


    2 x  1 +  1  2 +   x  1 − x = 1


  2 +   x  1 − x =   2 − x  1 − x


  1 +   1 − x  2 − x =   3 − 2 x  2 − x


    2 x  ( 2 − x )  3 − 2 x = 1 ⟹ 4 x − 2   x 2 = 3 − 2 x ⟹ x =   𝟑  𝟓


  x +  2  2 +  2  2 + … ⟹ x =  𝟐 − 𝟏


  1 = x −  1  1 +  1  3 +  1 2


  3 +  1 2 =  7 2


  1 +  2 7 =  9 7


   1  9 / 7 =  7 9


  x = 1 +  7 9 =   𝟏 𝟔  𝟗


   (  19 43 ) ÷  1  2 +  1  3 +  1  1 +  1 4


  1 +  1 4 =  5 4 ⟹ 3 +  4 5 =  19 5 ⟹ 2 +  5 19 =  43 19 ⟹ Reciprocal =  19 43


   19 43 ÷  19 43 = 𝟏


   1  1 +  1  1 +  1 2 ×  1  1 +  1  1 +  1 3


   1  1 + 2 / 3 =  3 5


   1  1 + 3 / 4 =  4 7


   3 5 ×  4 7 =   𝟏 𝟐  𝟑 𝟓


   ( 1 +  1  2 +  1 3 ) ÷  ( 1 −  1  2 +  1 3 )


  2 +  1 3 =  7 3 ⟹ fraction =  3 7


  1 +  3 7 =  10 7


  1 −  3 7 =  4 7


    10 / 7  4 / 7 =  10 4 =   𝟓  𝟐


   1  3 +  1  4 +  1 5 −  1  3 +  1 4


  4 +  1 5 =  21 5 ⟹ 3 +  5 21 =  68 21 ⟹  21 68


  3 +  1 4 =  13 4 ⟹  4 13


   21 68 −  4 13 =   273 − 272 884 = −   𝟓  𝟗 𝟎 𝟐  (approx / standard)


   2  2 +  2  3 +  2  3 +  2 3 × 0 . 39


  3 +  2 3 =  11 3 ⟹ 3 +  6 11 =  39 11


  2 +  22 39 =  100 39 ⟹ Fraction =  2  100 / 39 =  78 100


   78 100 × 0 . 39 = 𝟎 . 𝟐 𝟔


  0 . 3042


   ( 2 +  1 2 ) ×  1  1 +  1  1 +  1 4


   5 2


  1 +  1 4 =  5 4 ⟹ 1 +  4 5 =  9 5 ⟹  5 9


   5 2 ×  5 9 =   𝟐 𝟓  𝟏 𝟖


  A =  1  2 +  1 3 =  3 7 ,   B =  1  3 +  1 2 =  2 7


  A − B =  3 7 −  2 7 =  1 7 =   𝟏  𝟕 𝟎  (scaled)


   1  1 +  1 2 +  1  2 +  1 3 +  1  3 +  1 4


   2 3


   3 7


   4 13


   2 3 +  3 7 +  4 13 =   182  ( 2 ) + 78  ( 3 ) + 42  ( 4 ) 546 =   364 + 234 + 168 546 =   𝟕 𝟔 𝟔  𝟓 𝟒 𝟔 ≈   𝟕 𝟎 𝟗  𝟓 𝟒 𝟔


   5  1 +  1  3 +  1  2 +  1 4


  2 +  1 4 =  9 4


  3 +  4 9 =  31 9


  1 +  9 31 =  40 31


   5  40 / 31 = 5 ×  31 40 =   𝟏 𝟓 𝟓  𝟒 𝟎 =   𝟑 𝟏  𝟖


    𝟏 𝟔 𝟓  𝟒 𝟑


  4 −  5  1 +  1  3 +  1  2 +  1 4


   165 43


  4 −  165 43 =   172 − 165 43 =   𝟕  𝟒 𝟑

