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1) S t a r t i n g D i m e n s i o n s 
& c a l c u l a t i o n o f P e r i m e t e r 

2) D o u b l i n g ALL d i m e n s i o n s 
& c a l c u l a t i o n o f P e r i m e t e r 

P= 2L+2W = 2(L+w) 
w = 2 cm w = 4 cm 

P= 2L+2W = 2(L+w) 
w = 2 cm w = 4 cm 

P = 2(10 + 4) 

L = 5 cm L = 10 cm P = cm 

P= 2L+2W = 2(L+w) / §} / ^1 
P= 2L+2W = 2(L+w) ; f 

1 ^ 1 1 ^ 1 
L = 3 c m L = 6 cm 

/ \ 1! 
Is 

P = S, + S 2 + S 3 

/ \ 1! 
Is P = + + 

P = c m 
S T = 4 cm s , = 8 cm P = c m 

s = 1 c m s = 2 c m 

P = 4s 

s = 1 c m s = 2 c m s = 1 c m s = 2 c m 

P = C = DTr = 2rTr 
r = 1 cm \ / r = 2 c m \ 

V J 
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1) s t a r t i n g D i m e n s i o n s 
& c a l c u l a t i o n o f A r e a 

2) D o u b l i n g o n l y ONE d i m e n s i o n 
& c a l c u l a t i o n o f A r e a 

A = L X w 
w = 2 cm w = 2 cm 

A = L X w 
w = 2 cm w = 2 cm 

L = 5 cm L = 10 cm 

/ / 
/ Ih = 6 cm / 

/ / 
/ ;h = 6 cm / 

A = b X h / / 
/ Ih = 6 cm / 

/ / 
/ ;h = 6 cm / 

1 / / ' / 
! f b = 4 cm b = 8 cm 

A= 'A{b X h) 

s = 1 cm s = 2 cm 

A = s X s = s2 

s = 1 cm s = 2 cm s = 1 cm s = 2 cm 

A= {r)2TT 
/ r = 1 cm \ / r = 2 cm \ A = (2 c m f TT 

V y A = TT c m ^ 
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1. What happens to the Area of a Rectangle when you double its Length or width? 
a)Stays the same b)Doubles c)Cut in half 

2 . What happens to the Area of a Paral lelogram when you double its Base or Height? 
a)Stays the same b)Doubles c)Cut in half 

3. What happens to the Area of a Triangle when you double its Base or Height? 
a)Stays the same b)Doubles c)Cut in half „ . , , . 

4 . What happens to the Area of a Square when you double its side? 
a)Stays the same b)Doubles c)Quadruples (4x bigger) • -

5. What happens to the Area of a Circle when vou double its radius? 
a)Stays the same b)Doubles c)Quadruples (4x bigger) 

6. Using your B-side starting circle and scrap paper, what happens to Area when its radius is Tripled? 
a)3x bigger b)9x bigger 

7. Using your starting B-square and scrap paper, what happens to Area when its side is Tripled? . 
a)3x bigger b)9x bigger 

8. Doubling or Tripling a Square's side or Circle's radius does NOT double or triple its Area, because: 
a) The Area of a Square or Circle doesn't have anything squared 
b) The Area of a Square or Circle involves Souaring the side or Squaring the radius! 

9. What happens to the Area of a Rectangle when its Length or \Mdth is cut in half? 
a)Stays the same b)Doubles c )Cu t i nha l f 

10. Wha t happens to the Area of a Paral lelogram when its Base or Height is cut in half? 
a)Stays the same b)Doubles c)Cut in half 

11 . Wha t happens to the Area of a Triangle when its Base or Height is cut in half? 
a)Stays the same b)Doubles c)Cut in half 

12. What happens to the Area of a Square when its side is % the original? T h e A r e a i s : •- . . 
a)1/2 the size b)1/4* the size 

13. What happens to the Area of a Circle when its radius is % the original? The Area is: 
a)1/2 the size b)1/4"^ the size 

14. If a Circle's radius or Square's side is 1/3^''the original length, the Area v/ill be: ^ 
8)1/3"=! b)1/6«h c)1/9«h o f t he original area 

I ! 



Dimension 
Action 

Starting 
Double Starting 

Length OR Width 
Double BOTH Starting 

Lenqth AND Width 

Figure 
Sketch 

w = l c m 
L = 2 c m 

w = 1 cm 
L = 4 cm 

w t= 2 cm 
L = 4 c m 

Perimeter 
[= 2L + 2w = 

2(L + w)] 

P = 2(4 cm + 1 cm) Perimeter 
[= 2L + 2w = 

2(L + w)] P = cm 

Area 
(= L x w ) 

A = 4 cm X 1 cm Area 
(= L x w ) 

A = cm2 

1. Wlien Just the Lengtli OR the Width (but not both) is doubled, the Perimeter: a)Doubles 
2. When BOTH the Length and the Width are doubled, the Perimeter also; ajDoubles 

b)Less than doubles 
bjQuadruples 

3. When just the Length OR the Width (but not both) is doubled, the Area: a)Doubles 
4. When BOTH the Length AND the Width are doubled, the Area: ajDoubles 

b)Less than doubles 
b)Quadruples 

5. 
6. 

7. 
8. 

9. 
10. 

By what factor is Perimeter increased when BOTH the Length and the Width are doubled? a)x2 b)x4 
By what factor is Area increased \Mien BOTH the Length and the Width are doubled? a)x2 b)x4 

When BOTH the Length and the Width are halved, the Perimeter is also: a)Halved 
By what factor is Perimeter decreased when BOTH the Length and the Width are halved? a)x% 

When BOTH the Length and the Width are halved, the Area is? ajHalved 
By what factor is Area decreased when BOTH the Length and the Width are halved? a)xI4 

b)Quartered 
b)xy4 

b)Quartered 
b)x% 
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Dimension 
Action 

Starting Double Starting 
Base OR Height 

Double BOTH Starting 
Length AND Width 

Figure 
Sketch = 3 cm ^ - 5 ^ 

b = 4 c m 
h = 3 cm ^ ^ - ^ 

b = 8 c m ^ \ 
h = S c m ^ ^ " - - ^ 

b - 8 c m ^ - ^ 

Perimeter 
I=Si + S2 + S3] 

P = 3 cm + 8 cm + 8.5 cm 
Perimeter 

I=Si + S2 + S3] P = cm 

Area 
(= b X h) 

A = 1^ 8 cm X 3 cm Area 
(= b X h) A = cm2 

1. When just the Base OR the Height (but not both) is doubled, the Perimeter: a)Doubles b)Less than doubles 
2. When BOTH the Base and the Height are doubled, the Perimeter: ajDoubles bjLess than doubles 

3. When just the Base OR the Height (but not both) is doubled, the Area: ajDoubles bjLess than doubles 
4. By what factor is Area increased when just the Base or the Height (but not both) is doubled? a)x2 b)x4 c)x'/4 

5. When BOTH the Base and the Height are doubled, the Area: ajDoubles bjTriples cjQuadruples 
6. By what factor is Area increased when BOTH the Base and the Height are doubled? ajx2 bjx3 CJX4 

7. When just the Base OR the Height (but not both) is halved, the Area is: ajHalved bJQuartered 
8. By what factor is Area decreased vrfien just the Base or the Height (but not both) is halved? a) xVi b) xVi 

9. When BOTH the Base and the Height are halved, the Area is: ajHalved 
10. By what factor is Area decreased when BOTH the Base and the Height are halved? a jxK 

bjQuartered 
bjx>^ 



C Changing Dimension's Effect on Square P & A Last first CoDVright © Bossy Brocci 

Dimension Action starting Double the Side 

Figure Sketch s = 1 cm s = 2 cm 

Perimeter P = = 4 X 2 cm 

(=s + s + s + s = 4s) 
P = cm 

Area A = 2 cm X 2 cm 

{= SXS = S2) A = cm^ 

1. 
2. 

3. 
4. 

5. 
6. 

7. 

When the side of a square is doubled, the Perimeter: 
By what factor is Perimeter increased when a side is doubled? 

When the side is doubled, the Area actually: 
By what factor is the Area increased when a side is doubled? 

When the side of a square is halved, the Perimeter is: 
By what factor is Perimeter decreased when a side is halved? 

a)Quadruples b)Doubles 
a)x2 b)x4 c)xy2 

a)Triples b)Doubles c)Quadruples 
a)x2 b)x4 c)y(% 

ajHalved 
a)x2 

bjDoubled 
bjx4 

When the side of a square is halved, the Area is: ajHalved bjQuartered 
By what factor is Area decreased when a side is halved? ajx2 bjx4 

CJX'/2 

cjDoubled 

9. Now, using scrap-paper, tripling (x3), a side increases its Area by a factor of ajx3 bjx6 
10. Now, using scrap-paper, quadrupiino (x4). a side increases its Area by a factor of: ajx4 b)x8 

djxy4 

cjx9 
cjx16 

D changing Dimension's Effect on Circle P & A Last first 

Dimension Action Starting Double the Radius 

Figure Sketch 

Diameter D = 2 X 2 cm 

{=2r) D = cm 

Circumference C = 4 cm X TT 

(= Dn) C = TT cm 

A r e a A = (2 cm X 2 cm) TT 

(= r^n) A = TT cm^ 

When the radius is doubled, the Diameter & Circumference: ajTriples 
By what factor are Diameter & Circumference increased when the radius is doubled? ajx2 

bjDoubles 
b}x4 c j xK 

When the radius is doubled, the Area actually: ajTriples 
By what factor is the Area increased when the radius is doubled? a)x2 

bjDoubles cjQuadruples 
b)x4 c)x% 

By what factor are Diameter & Circumference decreased when the radius halved? ajx2 bjx4 cjxVj. 
When the radius is halved, the Area is actually reduced to: ajone-half its size bjone-quarter its size 
By what factor is the Area reduced when the radius is halved? ajx2 bjx4 cjx'X d jx% 

Doubling the radius: ajDoubles bjTriples cjQuadruples the Area of a Circle 
Halving the radius: ajHalves bjThirds cjQuarters the Area of a Circle 

10. By v^a t factor would Area increase if radius were tripled fx3)? ajx3 bjx6 cjx9 



A Changing Dimension's Effect on SA & V of a Sphere Last first Copyright © Bossy Brocci 

Dimension Action Starting Double the Radius (r) 

Figure 
Sketch V J 

Surface Area 
(= 4r2n) 

SA = 4(1cm)-Tr Surface Area 
(= 4r2n) SA = TT c m 2 

Volume 
= (4/3)r3Ti 

V = 4/3(1 cm)3rr Volume 
= (4/3)r3Ti V = TT cm^ 

1. When the radius is doubled, the Surface Area: ajTriples bjDoubles cjQuadruples 
2. By what factor does the Surface Area increase when the radius is doubled? ajx2 bjx4 cjxVi 

3. When the radius is halved, the Surface Area is: ajHalved bjQuartered 
4. By what factor does the Surface Area decrease when the radius is halved? ajxVz bjx% 

5. When the radius is doubled, the Volume actually: ajDoubles bjQuadruples cjOctuples 
6. By what factor is the Volume increased wtien the radius is doubled? ajx2 bjx4 c)x8 

7. When the radius is halved, the Volume is reduced to: ajone-eighth its size bjone-quarter ite size 
8. By what factor does the Volume decrease when the radius is halved? ajx/s bjxVi 

9. Doubling the radius enlarges Volume 8x. Triplino radius would enlarge Volume: aj12x bj27x 
10. Doubling radius enlarges Volume 8x; tripling enlarges it 27x; Quadrupling radius enlarges Volume x 

B Changing Dimension's Effect on SA & V of a Cube Last first Copyright © by Chris Brocci 

Dimension Action Starting Double Side Triple Side 

Figure 
Sketch 
Figure 
Sketch 

\ cm 2 cm 3 cm 
Figure 
Sketch 

\ cm 

. - ' l cm 

3 cm 

Surface Area 
6 X Area of one Face 

SA = 6 x ( 1 cm)2 Surface Area 
6 X Area of one Face 

SA = c m 2 

Volume 
= BAxH 

= (s X s) X s = s^ 

V = (1cm)3 Volume 
= BAxH 

= (s X s) X s = s^ V = cm^ 
1. When the Side of a Cube is doubled, the Surface Area: ajDoubles bjQuadruples 
2. By what factor is Surface Area Increased when the side is doubled? ajxVi bjx2 cjx4 

3. When the Side of a Cube is tripled, the Surface Area is: aj6 times more bj9 times more 
4. By what factor is Surface Area increased when the side is tripled? ajxl4 bjx6 cjx9 

5. When the Side of a Cube is doubled, the Volume: ajDoubles bjQuadruples cj"Octuples" 
6. By v * a t factor is Volume increased when the side is doubled? ajx% bjx2 c]x8 

7. When the Side of a Cube is tripled, the Volume is: aj27 times bigger bjTripled 
8. By what factor is Volume increased when the side is tripled? ajx3 bjx6 cjx9 djx27 

9. When the Side of a Cube is halved, the Surface Area is decreased by a factor of: ajx54 bjx% 
10. When the Side of a Cube is halved, the Volume is decreased by a factor of ajx/z bjxVS cjx% 



C Changing Dimension's Effect on SA & V of Rec Prism Last first _ Copyright @ Bossy Brocci 

Dimension Action Starting Double only 1 Side Double ALL 3 dimensions 

Figure 
Sketch 

^--^"^ 1 cm 1 cm " " ^ 2 cm Figure 
Sketch 

1 cm 
3 cm 

1 cm 
6 cm 

" " ^ 2 cm Figure 
Sketch 3 cm 3 cm 6 cm 

Surface Area 
2 X Front 
+ 2 x Side 
+ 2 x Floor 

SA = 2(3cm) + 2(15cm) 
+ 2(5cm) 

Surface Area 
2 X Front 
+ 2 x Side 
+ 2 x Floor 

SA = 2(3cm) + 2(15cm) 
+ 2(5cm) 

Surface Area 
2 X Front 
+ 2 x Side 
+ 2 x Floor SA = c m 2 

Volume 
= BAxH 

= Lxw/x h 

V = 5cm X 1cm x 3cm Volume 
= BAxH 

= Lxw/x h V = cm^ 
1. When one side of a Rectangular Prism is doubled, the Surface Area: ajDoubles bjLess than Doubles 
2. By vsrhat factor does the Surface Area increase w/hen just one side is doubled? a)x% b)x<2 c)x4 

3. When ALL 3 sides of a Rectangular Prism are doubled, the Surface Area: ajDoubles bjQuadruples 
4. By vyhat factor does the Surface Area increase when ALL 3 sides are doubled? ajx>2 bjx<2 cjx4 

5. When one side of a Rectangular Prism is doubled, the Volume: ajDoubles bjTriples 
6. By what factor does the Volume increase when just one side is doubled? a)xl4 bjx2 cjx4 

7. When ALL 3 sides of a Rectangular Prism are doubled, the Volume is: aJQuadrupled bjOctupied 
8. By what factor does the Volume increase when ALL 3 sides are doubled? ajx% bjx4 cjxB 

9. When ALL 3 Sides of a Rectangular Prism are halved, the Surface Area is: ajJ4 what it was bjVi what it was 
10. When ALL 3 Sides of a Rectangular Prism are halved, the Volume is: aj14 what it was bj/e v * a t it vras 

E Changing Dimension's Effect on SA & V of Cylinder Last first Copyright © Bossy Brocci 

Dimension Action Starting Double just HEIGHT (Hj Double just RADIUS (r) 

X r = = lcnrr-v = lcnrN, X r = 
Figure 
Sketch 

J Figure 
Sketch 

E E E 
Figure 
Sketch 

X 

SA = 2x{1cm) 

Surface Area + 2Trcm x 1cm 

2{r^n|+ Dn(H) SA = TT cm^ 

V o l u m e v = (1cm)2"rT x 1 cm 

= BAxH 
= r^nxH V = TT cm^ 

1. When just the Height is doubled, the Surface Area: ajDoubles bjLess than Doubles 
2. When just the Radius is doubled, the Surface Area: ajDoubles bjMore than Doubles 

3. When just the Height is doubled, the Volume: ajDoubles bjLess than Doubles 
4. By what factor does the Volume increase when just the Height is doubled? ajx>4 b)x2 cjx4 

5. When lust the Radius is doubled, the Volume: ajDoubles bjQuadruples 
6. By what factor does the Volume increase when just the Radius is doubled? ajxl4 bjx2 cjx4 

7. If you want a can of Mountain Dew to hold the most soda, you should: ajDouble its Height bjDouble its Radius 
8. If you want your swimming pool to hold the most water, you should: ajDouble its Height bjDouble its Radius 

9. But i fyou just vrant your swimming pool to be DEEPER, then you should double its: ajHeight bjRadius 
10. Using scrap-paper, by what factor does Volume increase if vou double BOTH radius AND Height? ajx6 bjxS 



F Changing Dimension's Effect on SA & V of Cone Last first Copyrigiit B byCiiris Brocci 

Dimension Action Starting Double just HEIGHT (H) Double just RADIUS (r) 

Figure 
Sketch 

~ ~ T = ^ r,n-i T= 3 r^m 
^ ^ ^ 

: : :S (3cm)2TT 

Surface Area + 7T{3cm X 5 cm) 

r^n + nrL SA = TT cm2 

Volume 
= VT. (BA X H) 

= 73 ([r^n ] X H) 

V = Vz [(3cm)2TT] X 4 cm Volume 
= VT. (BA X H) 

= 73 ([r^n ] X H) V = TT cm^ 
1. When Height is doubled, the Surface Area: ajDoubles bjLess than Doubles 
2. When Radius is doubled, the Surface Area: ajLess than Doubles bjMore than Doubles 

3. When Height is doubled, the Volume: ajDoubles bjLess than Doubles 
4. By what factor does the Volume increase when Height is doubled? ajxVi b}x2 cjx4 

5. When Radius is doubled, the Volume: ajDoubles bjQuadruples 
6. By what factor does the Volume increase when Radius is doubled? ajx>4 bjx2 c)x4 

7. If you want an ice cream cone that hold the most ice cream, you should double its: ajHeight bjRadius 
8. If you yrant a megaphone (loudspeaker) to carry more of your voice, you should double its: ajHeight bjRadius 

9. But if you just want your cone-shaped swimming pool to be DEEPER, then double its: ajHeight bjRadius 
10. Using scrap-paper by what factor does Volume increase if vou double BOTH Radius AND Height? ajx6 bjxS 

G Changing Dimension's Effect on SA & V of Sqr Pyr Last first Copyright © Bossy Brocci 

Dimension Action Starting Double just HEIGHT (H) Double Square Sides 

Figure 
Sketch 

2 cm 2 cm 4 cm 

Surface Area 
= s2 + (4 X Xbhj 

SA = (2 cm)2 + 

4 X (72 2cm X1/10 cm) Surface Area 
= s2 + (4 X Xbhj 

SA = (2 cm)2 + 

4 X (72 2cm X1/10 cm) Surface Area 
= s2 + (4 X Xbhj SA = cm2 

Volume 
= '•/^(BAxHl 

= ^^ ( [ s ^ l xH) 

V = 73 (2 cm)2 X 3 cm Volume 
= '•/^(BAxHl 

= ^^ ( [ s ^ l xH) V = cm^ 
1. When Sguare Pyramid Height is doubled, the Surface Area: ajDoubles bjLess than Doubles 
2. When square base Side is doubled, the Surface Area: ajLess than Doubles bjMore than Doubles 

3. When Square Pyramid Height is doubled, the Volume: ajDoubles bjLess than Doubles 
4. By what factor does the Volume increase v * e n Pyramid Height is doubled? a)x34 bjx2 cjx4 

5. When square base Side is doubled, the Volume: ajDoubles bjQuadruples 
6. By what factor does the Volume increase when square base Side is doubled? ajxl4 b)x2 cjx4 

7. If you want your Square Pyramid to hold the most gold, you should double its: ajHeight bjBase Sides 
8. If you want to fill your Square Pyramid w/ the most Mtn. Dew, you should double its: ajHeight bjBase Sides 

9. But if you want your Square Pyramid to be the TALLEST in the kingdom, then double its: ajHeight bjBase Sides 
10. Using scrap-paper, by vvhat factor does NMiine increase if you double BOTH Height AND Sides? ajx6 bjx8 


