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Weighted percentages and data cases

What you will learn

A group rate describes successes, defects or ingredient mass relative to that group's own base.
To combine groups, return to the underlying amounts. This lesson builds that method, shows
when averaging rates is justified, and connects a table, a pie chart and count bars without
silently changing the denominator.

You should be comfortable finding a percentage of a whole and distinguishing a percentage-
point difference from relative percentage change. Throughout the examples, the given counts
and percentages are exact unless a question says otherwise.

1 Recover amounts before combining rates

Suppose group i has a positive base w; and a rate r; written as a decimal. Its numerator is wiri.
Therefore:

Overall decimal rate = (Wqrq + War, + .)/(Wq + Wy + ..).

Multiply the result by 100 to express it as a percentage. Alternatively, if P; is the percentage
number such as 80 rather than 0.80, the overall percentage number is (W;P1 + WP, + ...)/(Wq + W,
+...). Do not divide by 100 twice or mix the two conventions.

The weights are the denominators: people for a person-based success rate, units inspected for a
defect rate, and total mass for a mass percentage. Do not multiply a success count by group size
again. The success count has already accounted for the group size.

2 Check that aggregation means what you think it means

The groups must use the same rate definition and compatible units. Add disjoint groups, or
explicitly account for overlap; counting the same person twice is not a combined rate over
distinct people. If the observational unit is a trial and the question asks about all trials, repeated
trials can be separate observations. Name the unit.

The total denominator must be positive. An empty group's own rate is undefined, not
automatically zero. For a genuine part-within-whole rate, the numerator is between zero and its
matching denominator, so the percentage lies from 0% to 100%. Relative increases are a
different kind of comparison and can exceed 100%.

Use unrounded amounts when they are supplied. Rounding group rates early can change the
final answer; a rounded displayed rate may not determine an exact whole-number numerator.
The practice here supplies exact data so that ambiguity does not arise.

3 When can you average the rates directly?

Equal denominator weights guarantee the ordinary arithmetic mean for arbitrary group rates. If
two equal-size groups have rates r and s, their combined rate is (wr + ws)/(2w) = (r + s)/2.
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Equal weights are sufficient, but not necessary in every case. If both groups have the same rate,
say 30%, every weighted combination of them also has rate 30%, whatever their positive sizes.
With more groups, other coincidences can occur: rates 20%, 50%, 80% with sizes 10, 20, 10 give
(2+10 + 8)/40 = 50%, also their simple mean. These exceptions do not make unweighted
averaging a safe default. Recover amounts or justify the weights.

4 Bounds and missing information

An overall rate with positive weights lies between the smallest and largest group rates. It is
strictly between the extremes when the groups include genuinely different rates and all their
weights are positive. If every rate is the same, the combined rate equals it. The bound is a check,
not a substitute for an exact calculation.

Knowing only two different group rates does not determine the overall rate. For example, 20%
and 80% can combine to 50% with equal sizes, but to 65% when the 80% group is three times as
large. The missing information is the relative group size; a ratio of sizes is enough even when
absolute counts are unknown.

5 Changing composition can change the overall rate

A total can improve because the higher-rate group receives more weight, even if neither group's
own rate improves. Compare both the within-group rates and the group sizes before drawing a
conclusion. An aggregate change alone is not proof of individual improvement, nor does it by
itself establish a cause.

Also separate counts from rates across time. More successful units can accompany a lower
success rate when the number of units attempted grows faster. Calculate the two ratios before
comparing them; use percentage points for their difference.

6 Read the display and keep its denominator

A table can show counts, rates or both. Read each column heading: “unused as a percentage of
its own allocation” has a different denominator from “share of all allocated tickets”. Totals of
counts can be added; percentages from different group bases must not be added as though they
partitioned one whole.

A pie chart divides one specified whole into disjoint, exhaustive shares. Sector angle = share x
360°. If a sector is 40% of all tickets, its angle is 144° and its count is 0.40 x the total. The number
40 does not mean that 40% of the sector's own tickets were unused.

A count bar starts at zero and its height represents the displayed number of items. In a stacked
count bar, segment counts add to the bar's total. A taller unused segment means more unused
tickets, not necessarily a higher within-group unused percentage. Divide by the appropriate bar
total to get that rate. A 100% stacked bar, in contrast, gives equal-height totals and cannot alone
show unequal group sizes.

To transform representations: read the whole and shares from the pie; recover group counts;
apply each within-group rate; put those counts in a table or stacked count bars; then check that
every group and grand total still match. The worked ticket case below performs each step.
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A four-step method
1. Identify a consistent numerator and its matching base for every group.
2. Recover the numerator amounts and put them in common units.
3. Add numerators and bases separately, then divide.

4. Check bounds, total consistency, the display's labels and any change in composition.

Six worked cases

Worked example 1

In one class, 30 students take a test and 80% pass. In another, 70 take it and 60% pass. Find the
combined pass percentage.

1. Class 1 contributes 30 x 0.80 = 24 passes. Class 2 contributes 70 x 0.60 = 42.

2. Together there are 24 + 42 = 66 passes among 30 + 70 = 100 candidates. Overall = 66/100 x
100 = 66%.

3. The larger class has the lower rate and receives more weight. An unweighted mean of 80%
and 60% would be 70%.

Answer: 66%

Check and trap: 66% lies between 60% and 80% and nearer 60%. Do not multiply the 24 passes
by 30 again.

Worked example 2

A factory reports 24 defective units among 600 units in one month and 30 among 1000 the next.
Find both monthly rates and the combined rate.

1. First rate = 24/600 x 100 = 4%; second = 30/1000 x 100 = 3%.

2. The defect count rises from 24 to 30, but its rate falls by 1 percentage point because the total
inspected increases more.

3. Combined rate = (24 + 30)/(600 + 1000) x 100 = 54/1600 x 100 = 3.375%.

Answer: 4%, 3%; combined 3.375%

Check and trap: 3.375% is between 3% and 4% and closer to the larger batch’s 3%. The simple
mean 3.5% assigns equal weight to unequal batches.
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Worked example 3

A non-reacting mixture combines 200 g of material containing 30% of an ingredient by mass with
300 g containing 10%. Assume no mass is lost. Find the ingredient percentage.

1. Ingredient mass from the first portion = 200 x 0.30 = 60 g. From the second =300 x 0.10 = 30
g.

2. Total ingredient = 90 g; total mixture = 200 + 300 = 500 g.

3. Mass percentage = 90/500 x 100 = 18%.

Answer: 18% by mass

Check and trap: The total mass is the weight, not the portion count “two”. The answer is between
10% and 30%. The no-reaction/no-loss assumptions permit adding these masses; no practical
mixing is required.

Worked example 4

Two nonempty groups have success rates 60% and 80%. Can their combined success rate be
55%? Explain without choosing group sizes.

1. Let the positive sizes be n and m. Combined decimal rate is (0.60n + 0.80m)/(n + m).

2. Rewrite it as 0.60 + 0.20m/(n + m). Since 0 < m/(n + m) < 1, the result is strictly between 0.60
and 0.80.

3. 55% is below the lower bound, so it is impossible under the complete disjoint-group model.

Answer: No

Check and trap: We can reject 55% without knowing n:m, but cannot identify the exact combined
rate without that relative size.
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Worked example 5

An event allocates 800 tickets: A gets 40%, B gets 35%, C gets 25%. A leaves 10% of its allocation
unused, B 20%, C 5%. How many tickets are used?

One dataset in three forms

Allocation of 800 tickets

Whole = all allocated tickets

A 40%

The three shares total 100%

Read each group’s unused rate separately
Text equivalent: of all 800 allocated tickets, A receives 40%, B 35% and C 25%. The pie angles are

144°, 126° and 90° respectively.

Group Allocated tickets Unused as % of Unused tickets Used tickets
own allocation

A 320 10% 32 288

B 280 20% 56 224

C 200 5% 10 190

Total 800 Do not sum this 98 702
column
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Ticket counts within each allocation

Each full bar = one group total

[ ] Used [ ] Unused
Tickets
350 320
300 32 280
250 56
200

200 — 10
150 288
100 224 190
50

0

A B C

Counts shown, not percentages

Text equivalent: A has 288 used plus 32 unused tickets, total 320. B has 224 plus 56, total 280. C
has 190 plus 10, total 200. The vertical axis counts tickets from zero in steps of 50; it is not a
percent axis. A's taller full bar reflects more allocated tickets. B's unused fraction is 56/280 = 20%,
while A's is 32/320 = 10%.

1. Read the whole from the pie: 800 allocated tickets. The shares give A =0.40 x 800 = 320, B =
280, C = 200. The matching sector angles are 144°, 126° and 90°; their sum is 360°.

2. The unused rates apply within each allocation. Unused counts are 0.10 x 320 = 32, 0.20 x 280
=56 and 0.05 x 200 = 10.

3. Subtract within each group: used counts are 288, 224 and 190. Put these at the bottom of the
stacked bars and the unused counts above them. The three full heights must remain 320, 280
and 200.

4. Total unused = 98 and total used = 702. Overall unused rate = 98/800 x 100 = 12.25%; used
rate = 87.75%.

Answer: 702 tickets used

Check and trap: The allocation shares sum to 100%. The within-group unused rates 10%, 20%, 5%
do not partition one common whole and must not be added or directly averaged. The count
check is 702 + 98 = 800.
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Worked example 6

Two lines keep fixed success rates A=90%, B=60%. Last week A handled 100 jobs and B 300; this
week A handles 300 and B 100. Find both overall rates and explain the change.

1. Last week: successes = 100 x 0.90 + 300 x 0.60 = 270 of 400, so 67.5%.
2. This week: successes = 300 x 0.90 + 100 x 0.60 = 330 of 400, so 82.5%.

3. The overall rate increases by 82.5 - 67.5 = 15 percentage points. A now handles a larger
share, but both line-specific rates are unchanged.

Answer: 67.5% then 82.5%; +15 percentage points

Check and trap: Both overall rates stay between 60% and 90%. The data support a composition
explanation; they do not show either line becoming more effective.

Ten fresh practice questions

Try the questions before the solutions. Select all correct options only where instructed. For
numeric answers, enter the requested percentage number. All chart facts are also given in the
text alternatives.

Practice question 1

Two disjoint inspection teams check different units using the same pass criterion. Team A checks
40 units with 60% passing; B checks 160 with 85% passing. Enter the overall pass percentage.

Practice question 2

Three disjoint batches contain 50, 150 and 300 items. Their acceptance rates under one common
criterion are 40%, 60% and 90%. Which combined acceptance percentage is correct?

A. 63%%
B. 76%
C. 90%
D. 190%

Practice question 3
For nonempty disjoint groups with the same definition of success, select all true statements.

A. Equal group sizes guarantee that the simple average of group rates equals the combined
rate

B. If every group has a 75% rate, the combined rate is 75% even when their sizes differ
C. Unequal group sizes always make the simple average different from the combined rate

D. Success counts should be multiplied by group sizes again before adding
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Practice question 4

A table records morning: 200 attempts, 150 successes; evening: 400 attempts, 260 successes.
Which statement compares the two periods correctly?

Period Attempts Successes
Morning 200 150
Evening 400 260

A. Successes rose and the success rate rose
B. Successes fell but the success rate rose
C. Successes rose by 110 while the success rate fell by 10 percentage points

D. The success rate fell by 10% relative to its old rate

Practice question 5

Two non-overlapping periods record 36 rejected units out of 450, then 18 rejected out of 150.
What is the combined rejection percentage? Enter the percentage number.

Period Inspected units Rejected units
1 450 36
2 150 18

Practice question 6

Two nonempty disjoint groups have rates 20% and 80%, but neither their sizes nor a size ratio is
given. What can be concluded about their combined rate?

A. It must be 50%
B. It is strictly between 20% and 80%, but its exact value is not determined
C.Itis at least 80%

D. Even knowing the size ratio would not be enough

Practice question 7

Two lines keep rates A = 60% and B = 80%. In period 1 they handle 75 and 25 jobs; in period 2
they handle 25 and 75 jobs. All jobs are disjoint and counted by the same criterion. Select all true
statements.

A. The overall rate is 65% in period 1 and 75% in period 2
B. Both lines improved their own success rates
C. The overall increase is 10 percentage points

D. More weight moved to the higher-rate line, which explains the aggregate change under the
stated data
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Practice question 8

Use the practice allocation pie and the unused-rate table below. How many tickets allocated to T
were used?

Allocation of 1000 tickets

Whole = all allocated tickets

T 50%

The three shares total 100%

Read each group’s unused rate separately

Text equivalent: Allocation pie: the whole is 1000 tickets. R receives 20%, S 30%, T 50%. The
separate table gives unused rates within each own allocation: R 15%, S 10%, T 4%.

Group Unused as % of its own allocation
R 15%
S 10%
- 4%

A. 20

B. 480

C. 500

D. 960
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Practice question 9

Use the equipment count bars below. Across all three stores, what percentage of units are
available rather than on loan? Enter the percentage number.

Equipment units in each store

Each full bar = one group total

[]On loan [ ] Available
Units
200
150 92
120 2

100 36
108 108

>0 84

0
X Y Z

Counts shown, not percentages

Text equivalent: Stacked count bars from zero. Store X: 84 on loan and 36 available, total 120.Y:
108 on loan and 72 available, total 180. Z: 108 on loan and 92 available, total 200. Categories are
disjoint and exhaustive within each store.

Practice question 10

A table shows Team P: 150 allocated passes, 120 used; Team Q: 450 allocated passes, 180 used. A
new pie chart is to show shares of all used passes. Which P and Q percentages belong in that
pie?

Team Allocated passes Used passes
P 150 120
Q 450 180

A. 25%, 75%
B. 80%, 40%
C. 40%, 60%
D. 20%, 30%
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Practice solutions

Solution 1

Answer: 80

Passes =40 x 0.60 + 160 x 0.85 = 24 + 136 = 160. Total inspected = 200, so 160/200 x 100 = 80%.
The simple mean 72.5% ignores B’s fourfold weight.

Solution 2

Answer: B

Accepted counts are 20, 90 and 270; total 380 of 500. The rate is 76%. The largest batch, at 90%,
has the greatest weight.

* A: A averages the three rates without their bases.
* B: B adds accepted counts and divides by all items.
* C: Cuses only the largest batch rate.

+ D: D adds percentages that apply to different groups.

Solution 3
Answer: A, B

Equal sizes give equal denominator weights. Identical rates also remain unchanged by
weighting. Thus equal weights are a sufficient condition, not a necessary condition in every
individual case. Counts already incorporate their group sizes.

* A: A follows by cancelling the common weight.
* B: B follows by factoring 0.75 out of the total numerator.
* C: Cis disproved by B.

+ D: D applies the weights twice and changes the meaning of the numerator.

Solution 4
Answer: C

The rates are 150/200 = 75% and 260/400 = 65%. Counts rise by 110 while the rate drops 10
percentage points. Its relative fall is 10/75 x 100 = 13%%, not 10%.

* A: A mistakes a count increase for a rate increase.
* B: B reverses both directions.
* C: C compares the matching rates and counts correctly.

+ D: D confuses percentage points with relative percent.

Solution 5
Answer: 9

The period rates are 8% and 12%. Add rejected units and inspected units: (36 + 18)/(450 + 150) x
100 = 54/600 x 100 = 9%. It is nearer 8% because the first period has three times the units.
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Solution 6
Answer: B

Positive weights with distinct rates give a strict interior bound. Equal weights give 50%; weights
1:3 give 65%, so a unique answer is not determined. A size ratio would fix the weights up to a
common factor, which cancels.

* A: Asilently assumes equal group sizes.
* B: B states the valid bound and the missing information.
* C: Cviolates the upper bound.

* D: D ignores cancellation of a common scale factor.

Solution 7
Answer: A, C, D

Period 1 has 45 + 20 = 65 successes of 100. Period 2 has 15 + 60 = 75 of 100. The group rates
remain exactly 60% and 80%; only their weights change.

* A: A uses both period-specific weights correctly.
* B: B contradicts the fixed rates given.
* C: Cis the difference between 75% and 65%.
+ D: D identifies the supported composition mechanism without claiming individual
improvement.
Solution 8
Answer: B

The pie shows T receives 50% of all 1000 tickets, so its allocation is 500. The table says 4% of T's
own allocation is unused: 0.04 x 500 = 20. Used = 500 - 20 = 480.

* A: Aiis the unused countin T.
* B: B uses the two nested bases correctly.
* C: Cis T's allocation before removing unused tickets.

* D: D applies 96% to all 1000 instead of to T's allocation.

Solution 9

Answer: 40

Read the available segments: 36 + 72 + 92 = 200. Full bar totals are 120, 180 and 200, giving 500
units. Overall available = 200/500 x 100 = 40%. Averaging the three within-store rates 30%, 40%
and 46% would weight unequal stores equally.
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Solution 10
Answer: C

The new whole is all used passes: 120 + 180 = 300. P's share is 120/300 = 40% and Q's is 180/300
= 60%. The denominator changes with the stated chart purpose.

* A: A shows shares of all allocated passes, a different whole.
* B: B shows each team’s own usage rate; the two rates are not a partition.
* C: C uses the common whole of 300 used passes and sums to 100%.

* D: D divides each used count by all 600 allocated passes and omits the unused category.

Use mistakes to choose the next step

Questions 1-3: rebuild the weighted numerator and revisit when a simple mean works.
Questions 4-5: distinguish counts from rates and keep the period denominators. Question 6:
name the missing weights rather than guessing. Question 7: compare group rates separately
from composition. Questions 8-10: write the whole represented by each chart or table before
calculating.

Analogy and its limits

Every item gets one vote

Imagine one token for every inspected unit: green for an accepted unit and grey for a rejected
unit. Combining batches means putting all their tokens together. A batch of 300 contributes
more tokens than a batch of 50, so their percentage labels do not deserve equal weight merely
because there are two labels.

This picture explains count-based weighting. For a mass percentage, replace one token per item
with equal small units of mass; do not weight by the number of containers. The analogy does not
resolve overlapping records, different success definitions or missing data. It also does not claim
that a higher aggregate proves every group improved: moving more tokens from a higher-rate
group can change the pooled proportion while each group's rule stays fixed.
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Quick reference

* Match each numerator with its own positive denominator
* Overall rate = total numerator/total matching denominator
* Weight decimal rates by their denominators, then divide by the total weight

* Equal weights guarantee the simple mean; identical rates and other coincidences show equal
weights are not always necessary

* With positive weights, the pooled rate lies within the component extremes; distinct rates give
a strict interior result

* Unknown relative group sizes generally mean an unknown exact pooled rate
« Compare within-group rates and composition separately

* A pie divides one named whole; a stacked count bar adds segment counts from a zero
baseline

* Allocation share, within-group usage rate and share of all used items can have different
denominators

* Do not add overlapping groups or incompatible units/definitions without an explicit model
Concept references: OpenStax Introductory Statistics 2e, section 2.5, frequency-weighted mean;

section 1.2, categorical counts, percentages, pies and bars. The pooled-rate identity is derived
here from the actual numerator and denominator.
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B¢ &1 fohy g areor

& forar Iergor 1

Tk et | 30 femeff udten 33 § ok 80% urw gia &1 g@st & 70 femeff udten 23 & ok 60% urw gia &1
STt ATy U g1 a1 ufdsrd & 82

1. Ugett e # 30 x 0.80 = 24 faemeff ure €1 & # 70 x 0.60 = 42 U g1
2.3 30 + 70 = 100 faenfat & 24 + 42 = 66 urd &1 et Ufdd = 66/100 x 100 = 66%|
3. TSI TelT i G A § 3R IR YR 371D g1 80% TUT 60% ThT JTYROT 3T 70% HTTI

IR 66%

Sire 3R ATl 66%, 60% 3R 80% o6 sta 91 60% o 31fdres Mene &1 24 urg fAenfdal sl fohe @ 30 @
o A1

&1 forar Iergror 2

Teh AgH # 600 3hrsal # 24 Stvguf &1 e7Tet 78 # 1000 # 30 Iwyquf &1 T AgiT ehl S1eitT &3 3R 9gad
ay-ax fepre |

1. gl & = 24/600 x 100 = 4%; &< = 30/1000 x 100 = 3%
2. <ol gerrgal <t Al 24 & 30 a1, AAfcha ST et geprsal Sifdeh dsh & gga W & 1 ufderd sich adl|
3. Ggerd &2 = (24 + 30)/(600 + 1000) x 100 = 54/1600 x 100 = 3.375%|

IR 4%, 3%; TG 3.375%

Sitg 3R AIae: 3.375%, 3% 3R 4% o & JUT IS S & 3% o e &1 TUROT 319 3.5% SIHT st
%! IRTER WR T 8

&« fohar IgIERuT 3

200 g gerd # fohdt veeh o1 geadr ufasta 30% 3R 300 g uare | 10% g1 a1 &t fomr sifafehar ok fom
A g1 o e Sirar €1 fReor § gees ot geaw= ufderd &am ghm?

1. Ugct 91T & ¥<eh ohl &egdH 200 x 0.30 = 60 g 3R g@R ¥ 300 x 0.10 =30 g &
2. gt geeh 90 g 3R Fet fAeror 200 + 300 = 500 g &
3. | gfasrd = 90/500 x 100 = 18%!|

IR GIH S IR 18%

Sirg 3R FrauT: YR $dd gaHE 8, “a” 9T hl it 78T 3R 10% 1R 30% o o= 81 fomm sifaiferan/
g1 I 21 T g SIS ST ehd 6, ardides uerdf e &l sievd T8l 8l
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&<l fohar I2TEeor 4

& R-ETeft TET ! Ttherdl-as 60% 3R 80% & | T TYe &< 55% &l Achdll 82 TH@! oh STTRR T forT

e
1. YHTHR AR N R m of | Yo GeHerd & (0.60n + 0.80m)/(n + m) &1
2.390.60 + 0.20m/(n + m) 10 < m/(n + m) < 1 89 & IR 0.60 3R 0.80 & T T ofiaR &1
3. 55% fA=ett €T O oft A 8, 3afery ot sreT-arerT gl & 39 Aled | §4d i

I el

Sitg 3R Fraerl: nim ST faHT 55% i SRR &R Tehd &, wifchT STehRT &1 SUTd ST ST Hten TG
&R 8! IdT Hehd |
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&« fohaT IE1ERuT 5
Uah 3Mate § 800 feehe afe SITd €: A &l 40%, B &t 35% 3R C @bl 25% | A 379+ 3fTdeT T 10%, B 20%
3R C 5% FEIATC g1 haT| Gl feheA feehe s&dHTe gQ?

800 el <pr 3MTeed
g 7T = 9t srrdfed feape

A 40%

o=l feedt ek 100% &
B g i SRR & 3T Ug

g1s & gt 800 rrdfed feehel # A @t 40%, B @l 35% 3R C bt 25% AerdT 81 Tsifda aior 144°, 126°
3R 90° &

g srrafed feere 3T IHTdE I sugad feepe Wger feahe
STugad ufasrd

A 320 10% 32 288

B 280 20% 56 224

C 200 5% 10 190

el 800 ESEERSIS 98 702
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3MTeed & Hiar feenet Y At
A T = T g b1 Fol

[ ] 9ged [ ] Srorgerd
feehe
350 320
300 32 280
250 56
200
200 10
150 288
100 224 190
50
0
A B C

firforat fears 78 €, wfdsra et

UTS ®U: A H 288 TerT 3R 32 31Ugerd, et 320 feehe €1 B # 224 3R 56, et 280 81 C | 190 3R 10,
%1 200 81 ciead 31et feene! i =t =7 & 50 & SRk R fearan &; ag ufasra s1e1 981 81 A IS8T g
Y Tk MTee JdTdT &1 B T STUged {RT 56/280 = 20% 3R A &1 32/320 = 10% 8l

1. g-3E <t Gt /131 800 3ireifed feahe g1 fgwdi @ A = 0.40 x 800 = 320, B = 280 37k C = 200 fAerd
€| Geferd ohlor 144°, 126° 3R 90° §; I-7ehT T 360° &1

2. STV & B THE o YA 3MTde W g1 ugerd fAfaar 0.10 x 320 = 32, 0.20 x 280 = 56 3R 0.05 x
200 =10 €I

3. X Ug # e ¥ Wged [MAfaar 288, 224 3R 190 &1 378 WRdaR Wi | =iie 3fiR svrger fafaat at
SR W | gt Fargar fhr +ft 320, 280 iR 200 T =gyl

4. T TUGer 98 3R Hol UG 702 &1 Tt STUGer &< = 98/800 x 100 = 12.25%; Ugerd &= = 87.75%|
JR: 702 feene AT g

St 3R Frayr: rded & g 100% gid €| THgl chl 31U ST &< 10%, 20%, 5% Teh TSI Gt AT
& o 781 €; 32 7 WY SN, T gryRor 3gd & | At &Y St 702 + 98 = 8001
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& foraT Ie1EruT 6

&l ITE TSI hl Ttherdl-a2 fRR &: A ht 90% 3R B &hi 60% | fUset Iwdrg A = 100 & 31k B = 300
fohq | 59 Itag A = 300 3R B = 100 fohg 1 HT 9tdtg ol et & Reprel SR uRRads aw=md|

1. fUse I8 hetd = 100 x 0.90 + 300 x 0.60 = 270, ot 400 H; 3AAY R 67.5% |
2. 39 g ¥thetdT = 300 x 0.90 + 100 x 0.60 = 330, FeT 400 H; 3T &R 82.5%|
3. PeT &R 82.5 - 67.5 = 15 UTART 37ch qt| 379 31feh shH A & U 8, Afehe g1 ATg1 dhY S7ut &3
3raRafdd g1
ITR: 67.5% & 82.5%; 15 Ufdrd 3ich Tetast
Siter ofR IraUrt: S et &R 60% 3R 90% & =4 §1 Siiche P & Jear & seorg fard §; & fopedt ezt
hi 3ot eprderaar seAT Tl Rard |
QY AU AT UH

&1 9§ Ugel T YTy e | 9t T&l fached hadt gl g1 STgl UdT Shgl T 8 | T&dTcHeh = # At ufdra
T ford | s i g STl uts = u | off & 17E 21

T UH 1

&t Y8707 &t STeTTT- 31T SehTSal ehl JHT UTH HIES 9 Sifed 81 A el 40 gehtsal d 60% 3R B &t 160
Sh1sal H 85% UTH &1 ot urd ufaerd ford |

ST UH 2
I srerT-Ste = | 50, 150 3R 300 IXU &1 Uk A HAMES WR Ih! Wipfd-ad 40%, 60% 3R 90%
€| Tga wiepfa ufdsra o g?
A. 63%5%
B. 76%
C. 90%
D. 190%
S UHA 3
AheTdT chl THTH URHTNT dTet TR-ETel, STeT-37elT THg! & folg Tt Tgl shere |
A. SRTR THE-HThR g TR FHE-a3| ohl JTYRUT I AYerd & o SRTR gIdT 8

B. 8 THg ! & 75% & dl A STehR] IR} AT & 75% &
C. ST GHT THE-IHTHR - R FTURUT S Ed gHRIT TYerd & I 31T gidl 8
D. gthera &l ffaar Sitea & uget I3 R & Tg-3MTeh Rl & 70T AT T1fag
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A UH 4

drferehl # gag 200 U 3R 150 TtheldTy, QA 400 T 3R 260 AtheldTy 8| &l Sraferdt sl dgt ger
aH-dt 82

3afer T Hhedid
g 200 150
MH 400 260

A. heTdTy 3R GheldT-a2 gl d6

B. ThldTy ¢l wifchT TtheldT-a gt

C. ThaAdY 110 I eifehd Ttherdi-aR 10 ufasrd 3 aét
D. ItheldT-&3 31U QR &R & 10% ot

AW UA 5

<t 3rerTT ety # uget 450 H 36 Sehrsal rfieha 3R fth 150 H 18 3&iichd & | AgerT 3r&teptal ufasrd
fehaT 82 ufasra e ford |

fa wﬂ (04 n L5

1 450 36

2 150 18
ST UH 6

&t TR-@Tett, 1T THgT T & 20% 3R 80% &, «AfcheT SRR AT STRRT T STUTd o1 1&aT ¢ | TFer & o aR
H T hg Tehd 87

A. 98 JrfAaria: 50% &
B. a8 20% 3R 80% o It ¥ o9 g, wfchd adter w1 FRefRa =&t 8
C. 98 &H-9-%H 80% &
D. TR ehT ST STHAT |t e =gt ghm
ST UH 7

gl ATS hr &R A = 60% 3R B = 80% fRR &1 31afer 1 & Ik &1| 75 3R 25 §; 3/afy 2 § 25 3R 75 &1
goft o1 1T SR T 7S € R 7g &1 o+t Tt e |

A. 3rafdr 1 7 FeT & 65% 3R afd 2 § 75% 8

B. ST @Te-l I ST+ TherdT-aR Il

C. 3T Feta<t 10 ufasrd sieh &

D. 31fdIeh YR St & arelt AT ot e, &g siichel & 399 ot URad T 3MTdT 8§
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31T U 8
12 o S & SMTee gd-3RE SR HUYeRT &3 ehl dTfeiehl ehT IUANT | T i oy fohaA feehe sedwmer
gu?

1000 feepet ot 3rrde
gt AT = Tt srrdfed feame

T 50%

it e fAeTent 100% &
B GHE <h! SR &R 37T UG

U8 ¥U: 3T gd-3RE: G A1 1000 feehe 81 R a1 881 20%, S &1 30% 3R T &1 50% &1 3T
difereRT H 31U 3iTeie ohl Ugerd & R 15%, S 10%, T 4% 8|

g 3UR 3MTeed T vgad ufasra
R 15%
S 10%
T 4%

A. 20

B. 480

C. 500

D. 960
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T UH 9

e IURUTT & TAT-EH < | AT WeRT A ghel Sehrsdl ot fohdHT ufasrd YR WR 814 & aIST1d Iuered 8?2
gfasrd T ford|

Rl A IURIUT kY firah
Udeh T = Geh TG ol Gl
[] YRR [[] Suetey
5
200
200 180
150 92
120 12
100 36
108 108
>0 84
0
X Y Z

=gt feard 78 8, ufaera =g

U185 ¥U: I 9 YF WRAGR T&1-HH | X 7 84 IR WR 3R 36 IJuaisd], el 1201 Y H 108 IYR W 3R 72
IUTeY, et 1801 Z & 108 IUR WR 3R 92 Iueted, Tf 2001 g HER hl T Af0rf orerT g 3k T+t saprsar

374 3Tt &
3T U 10

dTfelerl # &eT P @l 150 Tar-urd faq 7Y 3R 120 AT §; &l Q et 450 oy 7Y 3R 180 S¥dHTl §QI =T
g1-3RE Gl ST gQ urdl # 3 feargem| 399 P 3R Q o ani=-8 ufderd gii?

T 3refed atg TReRT TS
P 150 120
Q 450 180

A. 25%, 75%
B. 80%, 40%
C. 40%, 60%
D. 20%, 30%
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3T & gl

g 1
3<%: 80
g9 feft = 40 x 0.60 + 160 x 0.85 = 24 + 136 = 1601 T Sirg 200, 39T 160/200 x 100 = 80% |
IROT 3 d 72.5%, B & IR THT ¥R &l SHEET el g
g 2
3R B
iepd fmfaar 20, 90 3R 270 €; et 500 H 3801 &R 76% &1 90% &R dTel HaH & oFF T ¥R Halfdeh gl
o A: A T3 smmeRl & i &2 ot sftera T 21
« B: B Wihd fafaat Sitge aeft axgatt & v &ar |
- C: C Faet 99 912 39 T X AT B
« D: D 31eT 99! R AR ufaerdl ol ST 8l

g3
3% A, B

TRIER ShRT T g h YR SRR 8id & | JHM &2 YR T R off I8t @t €1 39feiy sReR R gafe 26 8, &R
fasiy fRAIfA 7 smmasge <rd 78l | fafaal & Tg-3maR uge &l nfie 81

« A: A H FTHT YR 1T ST Hehell B
« B: B # gt 31 ¥ 0.75 A1 18R foran S Hehal 1
« C: B, C o1 ufcr3argor g1

« D: D YR S §R <HTTehY 372 ahl 31 FeardT gl

g4
IR C
& 150/200 = 75% 3R 260/400 = 65% & <t 110 &1, Safch &= 10 ufasra sic gét| qmder et 10/75
x 100 = 13%5% 8, 10% &1
o A: A Fclt S+ &t &% ST AT 8
« B: B g1 fe=my Ietear g1
« C: C 9aifda &= ik fmfoat di gt gom &1
« D: D ufdsrd sieh oht Grder ufdrd Ad1 81

)
IR 9

ST hl &2 8% SR 12% &1 3i<diiehd 3fR STl T8 SRSl 31T Sits: (36 + 18)/(450 + 150) x 100 =
54/600 x 100 = 9% | Ugei 3G F i+ 7T Sh13aTl 814 & 3R 8% oh (ke 81
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B 6
3R B
I &3 o TATHS HRT ¥ IR TRA AT o Tt § HIaR g1 SRR 9R 50% 31R 1:3 ¥R 65% &d 8, 39y
Qeh TR T ol | SRR T STFUTT HRY ehl HISTT {[UTeh deh a8 e 71T, I8 T0Teh ehe STIdT gl
« A: A fSFT YR SRISR SRR AT g
« B: B Tg! U1 3R 1ueted STHehRY IdTdT &
« C: C S T dtedr g1
« D: D TTST Ik & et ot ST T gl
g7
SIACD

3afd 15 100 #45 + 20 = 65 YheldlV g1 3af&r 2 7 100 7 15 + 60 = 75 &1 THg-&2 &k 60% 3R 80% &l
B, haet R a5 |

« A: A TIET Srafeat 3 T8 TR IUIRT T 8

+B:BATE R & RAnda g1

« C: C, 75% 3R 65% T iR g

« D: D &AfeRiTd UR a1 &t fohy foem Tg-3rgurd a1 IRd Rt adrar g1
818
3R B
gd-3RE@ I T ohl Tt 1000 T 50%, 3tfd 500 feehe fAerd €1 drferer # T o 31U+ MTeie &l 4% UG &:
0.04 x 500 = 201 ugerd = 500 - 20 = 4801

« A A, T 6 sged et 21

« B: B &I shiAieh SMTYR Ha! 3@dT 8l

« C: C 3ugerd feehe ae@ & Ugel T ot 3iTdied 8l

« D: D, 96% bl T o g & o1 gR 1000 WR 1T &

g9
3<X: 40

Iueted fged ug: 36 + 72 + 92 = 2001 QR &iHl o et 120, 180 3R 200 &, 3rufd 500 Zeh1sdl | el I
gfdsrd = 200/500 x 100 = 40% | 7 ©SRI & &< 30%, 40%, 46% e STd e T HH SR &l
IR YR e
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g1 10
IR C

< g3 A gt SEAHT Y U 8: 120 + 180 = 3001 P AT fgam 120/300 = 40% 3R Q T 180/300 =
60% g [R5 o1 ST I2T TS WR g2 deardl gl

« A: A ) Srrafed arEl & 3 feardn 8; o1t A S 2

» B: B 8 &l ol 31U IUANT-&X §; & Yeh X AT oh [ gl |

« C: C # 913 gt #1311 300 Ut Ut & 3R IhT 100% &1

« D: D & wga et @t @t 600 srdfed ot @ vt e @ ofiR sigaa sioft stgan 81

Tt 3WHR SFTAT TheH A

g 1-3: IR 3727 fihR §18Y SR ATeRoT Sfied i o SRAT| Ut 4-5: et 3R &2 S1enT T@en Srafddi o
B UGHTY | U 6: SIA AT o oI MRS HR I8y | U 7: THE-a0 il THg-3uTd & 31eT SRag| U
8-10: TTUHT ¥ Uget gx o= AT diferert <t gt AT feifay|

IUAT 3R IT<hY HATd

& 3ohTS <hl Qe et

B Siidl 3ahTS oh folq Ueh eich i Tiiehd oh oIy <1 3R 3reefiepd & g @R o= ont e ot oref 371k
gaft ep Tep Q1Y WG &1 300 Sh1SAl ATt s, 50 SehIsdl aret s & 31feieh ateh 39T | Shael &l UfaRrd-
AT B & I SRTeR 9R T fAeran

Ig IR A UR STemRa YR THETH &1 ST Ufaerd H X a¥g o <ich ch SoiTd GedHH i SRTeR BIt
SohI3T TId; fesall dht TT @ YR 9 ¢ | IUHT ST ReplS, heldT chl ST URNUTNTY AT A 3iTehs Sl Tal
R Gendl | ag Tg I 81 ehgd! foh el &R I TR &R T RN Sl & dTel g & ek epe 311 § el
g8 X & Hehdll 5, STalich 8 T @l (aH fRR @1
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afa d@ed
« B2 3i:T Y ITch U YTHD & T St
. el &R = 327 I pet /GifAT g bl et
« TG & Pl I & ol YR &, TR T AR T AT &
« SRTR {R IYROT S el MRET §; T &R 3R 30 TaNT fezard & fob sRTeR 9R gaer simasaeh el
« YATHE MR H el g8 & g1 & oA AFI o HIdR 8; 317 &I WR a8 & § &g A gt
« GHG- 3R] ehT IFUTd AT Bl I ATHII: Téleh FeT & T AT &
« J-3RW Ueh 18 G A1 Siedl 5; WRdeR &A1-&9 L 4 fgedt <l fAfaar sirgan @
« 37T o1 fg&T, 31U g Y IuANT-ax 3R It Ugerd aegail # 3w 31 82 3@ Uehd &
« ST Fa! qTet g T ST Sh13d i/ URWTHIY TE Aise foq 1 7 S8

STYRUN H&H: OpenStax Introductory Statistics 2e, ©g 2.5, 3Mg-HIRT 3fd; s 1.2, doflrd
ffaar, ufderd, g $fR Y SIR@ | gl & T HaY Tgl ardfdeh 32T 3R g fHenter mam g1
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