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ENGLISH SECTION (Hindi terms in brackets)
Exploring Some Geometric Themes
Class 8 Maths (Ganita Prakash Part-II) * Notes + Step-by-Step Textbook Solutions + Board
Questions (2026-27)

1. Fractals (%ace)

> A fractal is a self-similar shape: the same (or similar) pattern repeats again and again at
smaller and smaller scales. Nature: fern leaves, trees, clouds, coastlines, mountains,
lightning. Art: Kandariya Mahadev Temple (Khajuraho, c. 1025 CE), temples of Madurai,
Hampi, Rameswaram, Varanasi; Fulani wedding blankets (Nigeria); M.C. Escher's 'Smaller
and Smaller"

> Sierpinski Carpet: take a square, break it into 9 equal squares, remove the central one;
repeat on each of the remaining 8 squares. R_n = remaining squares = 8" holes H_n =
Hup) * Ry =1+8+8%2+...+8"1=(8"-1)/7. Area left (start 1) = (8,/9)".

> Sierpinski Gasket (Triangle): join the midpoints of an equilateral triangle — 4 identical
equilateral triangles; remove the central one; repeat on the 3 remaining. Triangles left = 3%
holes=1+3+...+3"1=(3"-1)/2; area left = (3/4)".

> Koch Snowflake (von Koch, 1904): start with an equilateral triangle; divide each side into 3
equal parts, raise an equilateral triangle on the middle part and remove that middle part (a
'bump’); repeat on every new side. Sides at step n = 3 x 4" each side = (1/3)" (start side 1);
perimeter = 3 x 4" x (1/3)"= 3 x (4/3)" - it keeps growing.

. Visualising solids (31l #1 &eq)
>

A solid shows a different profile (outline) from different viewpoints: a cube, cylinder or

N

cone can give a square, circle or triangle. The same solid may give very different profiles,
and different solids can give the same profile.

> Faces = flat surfaces; edges = line segments where faces meet; vertices = points where edges
meet. Cube/cuboid: 6 faces, 12 edges, 8 vertices. Prism with n-sided polygons: n + 2 faces,
3n edges, 2n vertices. Pyramid with n-sided base: n + 1 faces, 2n edges, n + 1 vertices.
(Euler: V - E + F = 2)) Triangular pyramid = tetrahedron.

> Net = flat shape that folds into a solid (flaps for sticking are not part of the net). A cube has
11 different nets; a reqular tetrahedron has 2; an octahedron 11; a dodecahedron 43,380.

Cylinder net: two circles + a rectangle (height x circumference 2nr). Cone net: a circle + a
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sector of a circle (centre = apex O). A sphere has no net (cannot be flattened without
wrinkles/gaps).

> Shortest path on a cuboid: unfold the cuboid into a net; the shortest path is a straight line
on the net (then use the Baudhayana theorem d? = a? + b?). The way you unfold matters —
check all possible unfoldings and pick the shortest. Example (12 x 12 x 30 box, ant and
laddu): 42 cm, 40 cm ... the shortest is 40 cm.

3. Projections and views (7197 ik 5%9)

> The projection of a point P on a plane is the foot O of the perpendicular from P. The
projection of an object is the set of projections of all its points = the shape of its shadow
under a very distant light (the Sun) = the shape of the hole it would make passing straight
through the plane. A projection does not identify the object (many objects give the same
projection).

> Three views: projection on the vertical plane = front view; on the horizontal plane = top
view; on the side plane = side view. Parallel lines always project to parallel lines; a line's
projection is never longer than the line (p = [ cos 0 < l) and equals it only when the line is
parallel to the plane.

> Isometric projection (iso = equal, metric = measure): a cube balanced on a corner, projected
down, looks like a regular hexagon; all projected edges are equal. Tiling the plane with
hexagons gives the isometric grid: vertical lines = height, and the two slanted directions =
length and depth. Equal units on the three axes are drawn with equal length.

> Tetris shapes: the five ways of joining 4 squares (I, O, T, L, S). With cubes there are 3 more
non-flat ways (8 solid tetra-cubes in all). Impossible figures (impossible triangle, endless

staircase) look right locally but cannot exist as solids.

Important Terms (Glossary)

Term Meaning

Fractal Self-similar shape repeating at smaller scales.

Self-similar Contains smaller copies of itself.

Net Flat shape that folds into a solid.

Face, edge, vertex Flat surface; line where faces meet; point where edges meet.

Prism / Pyramid Two congruent polygon ends + parallelogram faces /
polygon base + apex.

Tetrahedron / Octahedron Solid with 4 / 8 triangular faces.
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Projection Foot of perpendicular of each point on a plane.

Front / Top / Side view Projections on the vertical / horizontal / side plane.

Isometric projection Projection in which all cube edges look equal (reqular
hexagon).

Isometric grid Hexagon-tiled paper to draw 3-D solids.

Quick Revision & Formulas |

» Carpet: R_n=8"H_n=(8"-1)/7 area=(8/9)". Gasket: T_n=3""H_n=(3"-1)/2, area =
(3/4)". Koch: sides = 3 x 4", perimeter = 3 x (4/3)".

> Cube:6F 12E, 8V.n-prism: F=n+2 E=3n,V=2nn-pyramid: F=n+1,E=2n,V=n+1
Euler: V-E+F=2.

> Nets: cube 11, reqular tetrahedron 2, octahedron 11, dodecahedron 43,380; sphere — none.

> Cylinder net: rectangle h x 2nr + 2 circles. Cone net: circle + sector (radius = slant height I).

> Shortest path on a cuboid = straight line on a net; use d? = a? + b?; try all unfoldings.

> Line with views f, t, s and true length [ f2 + t? + s? = 22, Isometric: edge projects to aV (2/3)
~ (0.816a.

> Parallel lines project to parallel lines; a parallelogram projects to a parallelogram.

Diagrams, Tables & Flowcharts

[ Fractals J

1
1
Isometric : Faces, edges,
projection 4 vertices
-~ I -

- I -~
Front, top, : Nets of
side views ' solids
i
Shortest path
on a cuboid

Concept map
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Fractals

Step O Step 1 Step 2

Sierpinski Carpet - steps 0, 1, 2

A L

Step O Step 1 Step 2

Sierpinski Gasket - steps 0, 1, 2

TANES

Step O (3 sides) Step 1 (12 sides) Step 2 (48 sides)

Koch Snowflake - steps 0, 1, 2

Stepn Carpet: squares | Carpet: holes H_n Gasket: Gasket: holes
R_n triangles
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0 1 0 0
1 8 1 1
2 64 1+8=9 9 1+3=4
3 512 1+8+64=73 27 1+3+9=13
n 8" 8"-1)/7 3" (3"-1/2
Stepn Koch: sides Side length Perimeter
0 3 1 3
1 12 1/3 4
2 48 1/9 16/3 = 5.33
n 3 x4 (1L/3)" 3x4/3)"
All 11 nets of a cube

Net 1 EZ Net 3 T Net 4_

Net 5 o Net 6 o Net 7_ Net 8_

Net 9 T Net 10 Net 11 I

The 11 nets of a cube (one-flip/rotation variants counted as the same)
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Nets of cuboids (Figure it Out)

| 5x3x1cm

6x3x2cm

Cuboid nets: four side faces in a row + top and bottom (yellow = large faces)

Table: faces, edges, vertices

Solid Faces F Edges E Vertices V V-E+F
Cube / cuboid 6 12 8 2
Triangular prism 5 9 6 2
Prism, 10-sided ends 12 30 20 2
Prism, n-sided ends n+2 3n 2n 2
Square pyramid ) 8 2
Tetrahedron 4 6 2
Pyramid, 10-sided base |11 20 1 2
Pyramid, n-sided base |n +1 2n n+1 2
Octahedron 8 12 6 2
@
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Shortest path: ant and laddu on a 12 x 12 x 30 box

Front (ant) Top 30 x 12 Back (laddu)

Path over the top:1+30 +11=42cm
Spiral path through 5 faces (24-32-40 triangle) = 40 cm — shortest

One unfolding gives 42 cm; the 5-face unfolding gives 40 cm

Isometric projection of a cube

. Regular hexagon.:
height 7 3 edges meet at the centre
length / depth 7\ projected edge = av'(2/3)

A cube balanced on a corner projects to a reqular hexagon

Table: views of common solids (upright)

Solid Front Top Side
Cube Square Square Square
Cuboid Rectangle Rectangle Rectangle
Cylinder Rectangle Circle Rectangle
Cone Triangle Circle (with centre) Triangle
Square pyramid Triangle Square with diagonals | Triangle
Triangular prism (lying) | Rectangle Rectangle Triangle

Q Sphere Circle Circle Circle
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Flowchart: finding the shortest path on a cuboid

Unfold the Repeat for
Mark the ant box into a net Join them by Find the every possible
and the laddu so both lie on a straight line length with d? unfolding;
on the box connected on the net =a? + b? take the
faces smallest

Step-by-Step Textbook Solutions

Sierpinski Carpet (p.71): draw steps 0-2; find R_n and H_n.
Ans. Draw: Step 0: one square. Step 1: split into 9 equal squares, remove the middle one (1
hole, 8 squares). Step 2: do the same in each of the 8 squares (8 more holes, 64 squares).
R_n: every remaining square gives 8 squares in the next step = R, = 8R,, R,=1=R, =
8"
H_ n: each remaining square gives 1 new hole, old holes stay = H,.,,= H, + R,, H,= 0 = H,
=1,H,=1+8=9,H;=1+8+64=73=>H,=1+8+...+8"1=(8"-1)/7.
Math Talk (p.72): Show that joining the midpoints of an equilateral triangle divides it into 4
identical equilateral triangles.
Ans. Step 1: Let ABC be equilateral with side a; D, E, F are the midpoints of AB, BC, CA.
Step 2: Corner triangle ADF: AD = AF = a/2 (midpoints), so it is isosceles with apex angle A
=60°.
Step 3: Base angles = (180° - 60°) + 2 = 60° each = ADF is equilateral with side a/2, so DF
=a/2. Similarly BDE and CEF are equilateral with sides a/2 (DE = EF = a/2).
Step 4: The middle triangle DEF has DE = EF = FD = a/2 = equilateral.
Step 5: All 4 triangles have three sides a/2 = congruent by SSS = 4 identical equilateral
triangles v.
Figure it Out (p.72) Q1-Q3: Sierpinski triangle - (1) draw steps 0-2; (2) number of holes and
triangles at each step; (3) area of the region left at step n for both Sierpinski fractals (starting
area 1).
Ans. Q1 (draw): Step 0O: a triangle. Step 1: join midpoints, remove the middle triangle (3
triangles left). Step 2: do the same in each of the 3 (9 triangles left).
Q2: Triangles left: 1, 3, 9, 27 ... = 3" (each gives 3). Holes: each remaining triangle gives 1
new hole > H,,, =H,+3"=0,1,1+3=4,1+3+9=13...>H,=1+3+..+3"1=(3"-1)/2.
Q3 - Gasket: the 4 small triangles have equal area, 3 are kept = area x 3 /4 at each step =
(3/4)"(1,3/4,9/16, 27/64 ...).
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Carpet: 8 of the 9 equal squares are kept = area x 8/9 at each step = (8/9)"(1, 8/9, 64/81
).

Figure it Out (p.73) Q1-Q3: Koch snowflake - (1) draw steps 0-2; (2) number of sides at step n;

(3) perimeter at step n if the starting triangle has side 1.

Ans. Q1 (draw): Step 0: equilateral triangle. Step 1: divide each side into 3, raise a small
equilateral triangle on the middle third and remove its base = 6-pointed star. Step 2:
repeat on each of the new sides.

Q2: Each side is replaced by 4 sides (two outer thirds + two sides of the bump) = sides: 3,
12,48 ... > 3 x 4"

Q3: Each new side is 1/3 of the old side = side at step n = (1/3)".

Perimeter = sides x side =3 x 4" x (1/3)"=3 x (4/3)" 3,4,16/3 =~ 5.33, 64/9 = 7.1 ... (it grows

without limit).

Build it in your imagination (p.75-77) Q1-Q12.

Ans. Q1: Picture your name and read it backwards (a personal activity; no fixed answer).
Q2: Cutting the 4 corners between midpoints of adjacent edges leaves a tilted square with
half the area. The four corner triangles (right isosceles) can be joined with their right
angles at a point to make a square, again of half the area.

Q3: Cutting the corners of an equilateral triangle at thirds gives a reqular hexagon (6
equal sides = 1/3, all angles 120°).

Q4: Cutting the corners of a square at thirds gives an octagon (8 sides: 4 of length 1/3 and
4 slanted ones of length vV 2 /3; not reqular).

Q5: Square outline: a cube (from any face) or a cuboid / a cylinder with height = diameter
seen from the side.

Q6: Circular outline: a sphere (from every direction), a cylinder from the top, a cone from
below.

Q7: Triangular outline: a cone or a pyramid from the side, a triangular prism from its end.
Q8: Rectangle + circle: a cylinder (side view rectangle, top view circle).

Q9: Circle + triangle: a cone (top view circle, side view triangle).

Q10: Rectangle + triangle: a triangular prism (side view rectangle, end view triangle).

Q11: Trapezium + circle: a frustum of a cone (side view trapezium, top view circle).

Q12: Pentagon + rectangle: a pentagonal prism (end view pentagon, side view rectangle).
Unique? No - e.g. Q8 can also be a cuboid-with-round-hole-like rod; Q10 can also be a

wedge/tent shape. Many solids are possible.
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In-text (p.79): A prism has two congruent 10-sided polygons — how many faces, edges,
vertices? If n-sided? A pyramid with a 10-sided base? n-sided base?
Ans. Prism, 10-sided ends: Faces = 10 side faces + 2 ends = 12. Edges = 10 + 10 (the two ends)
+10 (joining edges) = 30. Vertices = 10 + 10 = 20.
n-sided prism: faces = n + 2; edges = n + n + n = 3n; vertices = 2n.
Pyramid, 10-sided base: Faces = 10 triangles + 1 base = 11. Edges = 10 (base) + 10 (to the
apex) = 20. Vertices =10 +1=11.
n-sided pyramid: faces = n + 1; edges = 2n; vertices =n + 1.
Check (Euler): V-E+F:20-30+12=2v/;11-20+11=2 /.
Figure it Out (p.80-81) Q1: Which of the six figures are nets of a cube? Q2: Find all 11 nets of a
cube. Q3: Draw a net of a cuboid with sides (i) 5, 3, 1 cm (ii) 6, 3, 2 cm.
Ans. Q1 - Test: a cube net must have 6 squares, and when you fold it no two squares may
land on the same face. The valid nets have these row patterns: 1-4-1, 2-3-1, 2-2-2, 3-3.
(i) rows 2 + 4 (squares overlap when folded) = not a net X.
(i1) rows 3 + 3 (shifted by two) = net V.
(iii) staircase 2-2-2 = net /.
(iv) 1-4-1 (one above, one below the row of 4) = net V..
(v) a row of 4 with both extra squares hanging on the same side = they overlap = not a
net X.
(vi) 1-4-1 (one above, one below) = net V.
Nets: (ii), (iii), (iv), (vi).
Q2: see the picture of the 11 nets (6 of type 1-4-1, 3 of type 2-3-1, 1 of type 2-2-2, 1 of type 3-
3).
Q3: see the cuboid net pictures: a row of four side faces (a, b, a, b) with the top and bottom
attached to one long face. (i) side faces 5 x 1, 3 x 1, 5 x 1, 3 x 1; top and bottom 5 x 3. Area
check: 2(15 + 5 + 3) = 46 cm?. (ii) side faces 6 x 2, 3 x 2, 6 x 2, 3 x 2; top and bottom 6 x 3.
Area check: 2(18 + 12 + 6) = 72 cm?2.
In-text (p.81-84): nets of a reqular tetrahedron; net of a square pyramid; cylinder, cone,
triangular prism, octahedron, sphere.
Ans. Tetrahedron figures: (1) big triangle split into 4 = net /; (2) 3 triangles in a row + 1
below the end one - all 4 triangles meet at one vertex, so they overlap when folded = not a
net X; (3) strip of 4 triangles = net /; (4) has 5 triangles = not a net X. (A reqular
tetrahedron has only 2 nets: the 'big triangle' and the 'strip of 4')

Regular tetrahedron net: draw 4 equilateral triangles of side 5 cm as a big triangle (3
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corner triangles around the middle one). Square pyramid net: a 4 cm square with an

isosceles triangle (base 4 cm, height e.g. 5 cm) on each side.

Cylinder: rectangle with sides = height h and circumference 2nr, plus two circles of radius

T.

Cone: a sector of a circle (centre O = apex, radius = slant height l); all boundary points are

at distance | from O. If O is not the centre of the boundary curve you get a slanted

(oblique) cone-like surface, not a right cone.

Triangular prism: e.g. triangle 3-4-5 cm and length 6 cm = rectangles 3 x 6,4 x 6, 5 x 6

side by side and a triangle on each end of one rectangle.

Octahedron: 8 equilateral triangles in the given net; 11 nets in all.

Sphere: has no net — paper cannot wrap a ball without wrinkles, gaps or overlaps.
Shortest paths (p.84-87): (a) ant at the centre of the side face, laddu at the centre of the top
face; laddu at the centre of an edge; (b) 4 x 8 x 4 cm cuboid case; (c) Try This - 12 x 12 x 30 cm
box, ant and laddu.

Ans. (a) Draw the net so the side face and top face touch along their common edge. The

shortest path is the straight line joining the two centres on the net - it goes up the side

face to the shared edge and straight across the top. When the laddu is at the centre of an
edge, unfold so that the ant's face and the laddu's face are joined; the straight line between
them is shortest; a path that is bent on the net is longer.

(b) (4 x 8 x 4 cm box; ant at the centre of an end face, laddu on the long face, 2 cm from the

end). Unfold the end face beside the face with the laddu (second net). Horizontal distance =

2 + 2 =4 cm, vertical distance =2 cm = d? = 42 + 22 = 20 = d = V20 = 4.5 cm (read from the

figure).

(c) Unfolding 1 (over the top): 1 + 30 + 11 = 42 cm. Unfolding 2 (through 5 faces): the straight

segment makes a right triangle with legs 24 and 32 = d? = 242 + 322 = 576 + 1024 = 1600 =

d = 40 cm. Shortest = 40 cm (less than 42 cm).

Math Talk (p.89): length of a projected line; projections of a square, a parallelogram, an n-
sided regular polygon; projections of a cube and a cone; another object with the same
projection as a cone.

Ans. Line: In Fig. 4.3, AE 1 BC and AECD is a rectangle, so AE = DC = p. In right triangle

AEB the hypotenuse is AB =l and AE = p is a leg = p < 1. They are equal only when the line

is parallel to the plane (then angle = 0).

Square: depending on the tilt, its projection can be a square, a rectangle, a parallelogram,

or just a line segment (edge-on).
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Parallelogram: the projection of parallel lines stays parallel, so a parallelogram always
projects to a parallelogram (or a segment) — never a quadrilateral that is not a
parallelogram.
Regular n-gon: the projection is made of the projections of its sides, so it is an n-sided
polygon (stretched /squeezed, or a segment edge-on); for even n opposite sides stay
parallel.
Cube: square, rectangle or (corner-on) a hexagon; cone: triangle (side) or circle (from the
base).
Same projection as a cone (front view): a triangular prism or a triangular pyramid or
even a flat triangular plate also gives a triangle.
Figure it Out (p.92) Q1-Q2: (1) relation between the lengths of the three views of a line; (2)
front, top and side view of cube, cuboid, parallelepiped, cylinder, cone, prism, pyramid.
Ans. Q1: Put the line along (dx, dy, dz) so its true length is [, [? = dx? + dy? + dz?2. Front view
length f =V (dx? + dz2); top t = V (dx2 + dy?); side s = V/ (dy? + dz?). Adding: f2 + t? + s2 = 2(dx?
+ dy? + dz?) = 2I2. Also each view is at most [, and a view equals | when the line is parallel
to that plane.
Q2: (see the table of views) Upright solids: cube - square, square, square; cuboid -
rectangle, rectangle, rectangle; parallelepiped - parallelograms/rectangles (depending on
the tilt); cylinder - rectangle, circle, rectangle; cone - triangle, circle with centre, triangle;
triangular prism (lying on a rectangular face) — rectangle, rectangle, triangle; square
pyramid - triangle, square with diagonals, triangle.
Figure it Out (p.93) Q3: Match each object with its projections (front, top, side).
Ans. Compare the three drawings (front, top, side) with the shape of each object from the
matching direction. Objects in order from the top of the page, matched with the row
number of the projections (counted from the top):
Jug — row 8; funnel - row 6; hammer — row 7; car —» row 1; ramp with box — row 3;
chair — row 4; ceiling fan — row 5; pot with lid — row 2.
(Clues: the car's top view is a long rectangle; the funnel looks like a triangle from the front
and side and a circle from the top; the ceiling fan's top view shows three blades; the jug's
top view shows the spout and handle.)
Try This (p.94): shadows — how the size of the shadow changes as the torch moves; why a
distant torch (the Sun) gives the projection; projection of a parallelogram.

Ans. Size: when the torch is closer to the object the shadow is bigger; moving the torch

away makes the shadow smaller. Why: light rays spread out from the torch (like a cone), so
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by similar triangles the shadow is larger when the torch is near.

Far torch: when the torch is very far, the rays become almost parallel and perpendicular
to the wall, so the shadow has the same size and shape as the projection. The Sun is such a
distant light.

Parallelogram. its shadow always remains a parallelogram — the projection of a pair of
parallel lines stays parallel.

Figure it Out (p.95) Q1: Draw the top, front and side views of the six stacks of identical cubes.
Ans. Method: count the cubes in each column and in each row; the top view shows the
base outline (one square per column), the front view shows the maximum height of each
column as seen from the front, the side view the maximum height of each column as seen
from the side. Using this on the pictures:

Stack 1 (3 cubes, L-shape): top view L-shape of 3 squares; front view 2 x 1 rectangle; side
view 2 x 1 rectangle.

Stack 3 (4 cubes): a row of 3 cubes with 1 more cube in front of the left end: top view L-
shape of 4 squares (3 in a row + 1); front view 3 x 1 rectangle; side view 2 x 1 rectangle.
Stack 5 (4 cubes, T): a column of 3 with 1 cube on the right of the middle one: front view '+’
(T on its side) of 4 squares; top view 2 x 1 rectangle; side view 1 x 3 rectangle.

Stacks 2, 4, 6 are taller combinations; apply the same method - first read the height of
every column, then draw the three views. (Check with real cubes.)

Figure it Out (p.95) Q2 (Math Talk): Eight identical cubes glued to form a letter — views from

the side and the top; build shapes that look like given letters from different directions; other

letter combinations.
Ans. Idea: a letter made of one layer of cubes is one cube thick. Seen from the front it
shows the letter; seen from the side it is just a vertical strip (1 cube wide, as tall as the
letter); seen from the top it is a horizontal strip (as wide as the letter, 1 cube deep).
(i1)—(iv): to get one letter from the front and a different letter from the top you add cubes
(in the depth direction) wherever both views need a square, and remove the cubes that
would show a square where a view needs a blank. Check each view by covering the others.
Different combinations of letters are possible (e.g. a shape that looks like 'L’ from the front
and 'T' from the top).
(The letters were printed as small pictures in the book; this is a model approach, not a

fixed answer.)
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Figure it Out (p.96) Q3: Which solid (i)-(vii) has the given front view, top view and side view?
Ans. Read the three views: Front view: two columns - the left column 3 squares high, the
right column 2 squares high. Top view: 3 rows * 2 columns with the front-right corner
square missing (5 squares). Side view: heights 1, 1, 3.

Build it: the tall back row has heights 3 and 2; the next row is 2 cubes of height 1; the front
row has only the left cube (height 1) = 5 + 2 + 1 = 8 cubes.

Match: the solid with a tall stepped wall at the back (heights 3 and 2) and a low front slab
with the front-right cube missing is (it).

(picture-matching - read from the figure; please verify with real cubes.)

Figure it Out (p.96) Q4: Using identical cubes, make a solid with the given projections: (i)-

(iii), (iv)—(vi), (vii)—(ix) (top, front, side).

Ans. In each case decide the height of the cube in every position. Use the side view to find
which row is tall, the front view for the column heights and the top view to see which
positions have cubes. (Rows are written back row A, middle row B, front row C; columns
left to right.)

Solid 1 (i, ii, iii): top view: A has cubes in columns 2, 3; Bin 1, 2, 3; C in 1 and 3. Front view
heights: 1, 2, 2; side view heights 1, 1, 2 = the tall rowis A:A=(-,2,2),B=(1,1,1),C=(1, -,
1) = 9 cubes.

Solid 2 (iv, v, vi): top view: A and B have 2 cubes each, C only the left; front view heights 2,
2; side heights 1,1,2 = A =(2,2), B=(1,1), C=(1, =) = 7 cubes.

Solid 3 (vii, viii, ix): top view as Solid 2; front view heights 2, 3; side heights 1,1, 3 = A = (2,
3),B=(1,1),C=(1, -) = 8 cubes.

(Other arrangements giving the same views are not possible when the tall row has to be at
the end, as shown.)

Figure it Out (p.97) Q5-Q6: (5) Find the number of cubes in the stack of identical cubes. (6)

What shapes can the projection of a cube make?

Ans. Q5: The stack is a staircase pyramid with 4 columns in the top row of the picture...
read column by column: the picture shows 10 columns whose tops are visible (1, 2, 3, 4 in
rows). Their heights are 4, 3, 3, 2, 2, 2, 1, 1, 1, 1 (the tallest at the apex, shorter towards the
edge) > total =4+3+3+2+2+2+1+1+1+1=20 cubes.

Q6: Square (looking straight at a face), rectangle (tilted about one edge), parallelogram or
other hexagon (tilted in general), and the regular hexagon when the cube stands on a

corner (isometric). It can never be a triangle or a circle.
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Math Talk (p.97): Balance a cube on a corner. Why do all the projected edges have equal
length?
Ans. Step 1: Stand the cube on one vertex so that its space diagonal through that vertex is
vertical.
Step 2: The three edges meeting at the top vertex are perfectly symmetric about this
vertical diagonal — each makes the same angle 0 with it (cos 0 = a/(aV 3) =1/V 3, 0 = 54.7°).
Step 3: The projection of an edge on the floor = a x sin 0 = aV (2/3) ~ 0.816a — the same for
all three edges (and for all the other edges, which are parallel to these).
So all projected edges are equal and the outline is a reqular hexagon.
Figure it Out (p.100-102): (1) other ways of gluing four cubes besides the 5 Tetris shapes; (2)
draw the figures on the isometric grid; (3) the strange ball path; (4) the impossible triangle.
Ans. QI: Yes. The 5 shapes in Fig. 4.8 lie flat. With cubes there are 3 more that do not lie
flat: (a) a corner/tripod — one cube with three more attached along three different
directions (like the corner of a room); (b) and (c) two twisted (screw-like) shapes, one left-
handed and one right-handed (mirror images). So there are 8 tetra-cube solids in all.
Q2 (method): draw edge by edge on the isometric grid: vertical lines for height, the two
slanted directions for length and depth. For each edge count the units and decide whether
it goes up/down or left /right, and draw it in the grid direction (or opposite). Use faint
lines first and darken the visible ones.
Q3: The arrows show the ball always rolling downhill, yet the path goes round a closed
loop and returns to the starting level - that is impossible in a real solid (like the Penrose
staircase). To recreate it, draw the physically possible part (using the 3 axes) and join the
ends in the drawing.
Q4 (i): No - the impossible triangle cannot be built from real cubes. Each arm looks fine,
but the three arms cannot meet at the corners in space; its views would not match. (i)
Draw each of the three arms along one of the three axes on the isometric grid so that the
corners join in the picture. (iii) The illusion works because on isometric paper three
different directions (height, length, depth) are drawn as three line families; our eyes
assume lines that meet in the drawing meet in space, but here the ends are at different
depths.

Board-Pattern Questions - 1 Mark
1. What is a fractal? (1)

Ans. A self-similar shape that repeats the same pattern at smaller and smaller scales.
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2. How many squares remain at step n of the Sierpinski carpet? (1)
Ans. 8"

3. How many triangles remain at step 3 of the Sierpinski gasket? (1)
Ans. 33 =27.

4. How many sides does the Koch snowflake have at step 2? (1)
Ans. 3 x 42 = 48.

5. Faces, edges and vertices of a cube? (1)
Ams. 6, 12, 8.

6. How many nets does a cube have? (1)
Ans. 11.

7. How many nets does a reqular tetrahedron have? (1)
Ans. 2.

8. Which solid has no net? (1)
Ans. A sphere.

9. What are the faces of a prism other than the two ends? (1)
Ans. Parallelograms (rectangles for a right prism).

10. What does ‘isometric’ mean? (1)
Ans. Equal measure.

11. What shape is the isometric projection of a cube? (1)
Ans. A regular hexagon.

12. Does the projection of parallel lines remain parallel? (1)

Ans. Yes.

Board-Pattern Questions — 3 Marks
1. A prism has two congruent 8-sided polygons as ends. Find its faces, edges and vertices and
verify Euler's formula. (3)

Ans. Faces = 8 +2=10; edges = 3 x 8 = 24; vertices=2x8=16.V-E+F=16-24+10=2 /.
2. Find the number of squares and holes at step 3 of the Sierpinski carpet. (3)

Ans. Squares R; = 8% =512. Holes H; =1+ 8 + 64 =73 (or (8% - 1)/7 = 511/7 = 73).
3. The Koch snowflake starts with a triangle of side 1. Find the number of sides and the
perimeter at step 2. (3)

Ans. Sides = 3 x 42 = 48. Each side = (1/3)? =1/9. Perimeter =48 x1/9=16/3 = 5.33.
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4. Draw (describe) the net of a cuboid 4 cm x 3 cm x 2 cm and find its surface area. (3)
Ans. Net: a row of four side faces 4 x 2, 3 x 2,4 x 2, 3 x 2 with the 4 x 3 top and bottom
attached to a 4-cm side face. Surface area = 2(4x3 + 4x2 + 3x2) = 2(12 + 8 + 6) = 52 cm?2.
5. Name the solid that has a rectangle as front view, a rectangle as top view and a triangle as
side view. (3)
Ans. A triangular prism lying on one of its rectangular faces: front and top views are

rectangles; the end (side) view is a triangle.

Board-Pattern Questions -5Marks

1. For the Sierpinski gasket find (i) triangles left, (ii) holes, (iii) area left at step n (starting
area 1), and evaluate them for n = 3. (5)
Ans. (i) Each triangle gives 3 = T, = 3" T, = 27.
(it) Each remaining triangle adds 1 hole = H,=1+3+...+3"1=(3"-1)/2; H; = (27-1)/2 =
13.
(ii1) 3 of the 4 equal small triangles are kept = area x 3 /4 each step = A, = (3/4)"; A; =
27/64.
Answer: 27 triangles, 13 holes, area 27/64.
2. Abox is 12 cm x 12 cm x 30 cm. An ant is on the front face, 1 cm from the top edge and in
the middle; a laddu is on the back face, 1 cm from the bottom edge and in the middle. Find the
length of the path over the top and compare it with the 40 cm spiral path. (5)
Ans. Step 1: Unfold front, top and back faces in a line.
Step 2: The ant is 1 cm below the top edge of the front face; across the top face = 30 cm; the
laddu is 12 - 1 =11 cm below the top edge of the back face.
Step 3: Both are in the middle (same horizontal position), so the straight line is vertical in
the net: length =1+ 30 + 11 = 42 cm.
Step 4: A spiral unfolding through 5 faces makes a right triangle with legs 24 cm and 32
cm: d? = 242 + 322 = 576 + 1024 = 1600 = d = 40 cm.
Step 5: 40 cm < 42 cm, so the shortest path is 40 cm.
3. Draw the top, front and side views of a solid made of 4 identical cubes: a row of 3 cubes
with 1 cube placed on top of the middle cube. Also state the number of faces of the solid that
are visible from the front. (5)
Ans. Take the row along the width (left, middle, right), 1 cube deep, and the extra cube on
the middle one.

Front view: a 3 x 1 base with 1 square above the middle (a "T" shape of 4 squares).
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Top view: 3 squares in a row (the top cube hides the middle one) — a 3 x 1 rectangle.
Side view: 2 squares one above the other — a 1 x 2 rectangle.
Faces visible from the front: the front faces of the 3 base cubes + the front face of the top

cube = 4 square faces.
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0 1 0 1 0
1 8 1 3 1
2 64 1+48=9 9 1+3=4
3 512 1+8+64=73 27 1+3+9=13
Q n 8" 8" -1)/7 RE B"-1)/2
T n I T ESLEIRCEIEY AT
0 3 1 3
1 12 1/3 4
2 48 1/9 16/3 ~ 5.33
n 3 x4" (1/3)" 3 x (4/3)"
T & T 11 SITeT
| HE | |
ST 1 e 2 w3 ST 4
® [] []
S - S 6 ST TS
L .
w9 T 10 Siat
g9 & 11 ST (FHE/TAST § & ATA U &l (1 77
O
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g & ST (Figure it Out)

| 5x3x189T

6 x3x289T

TATH & AT : T 199 TieAdh Uk T H + HIL T A A FeAdh

T AT : Fetah, FReTY, IY

3T %td F feX E WYV V-E+F
CEVACIES 6 12 8 2
ELSICIESR ) 5 9 2
fireeT, 10T ) 12 30 20 2
free, H-Wﬁﬁ' n+2 3n 2n 2
T faafae 5 8 5 2
TSRS 4 2
frafas, 10T 11 20 11 2
ATYTT
frafae, na=IT o [n + 1 2n n+ 1

O HEHAR 8 12 6
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a9 BreT Uear: 12 x 12 x 30%%ﬁw%aﬁra§

CIGE NP FI 30 x 12 T2, (+TF)

FICH TET: 1+ 30 + 11 = 42§37
5 el & Fer TET (24-32-40 B{eT) = 40 89T « 999 Grer

Teh STl | 42 HAT; 5-FeAeh aTel ATl & 40 HHT

ST T SATET A TSR TRIT

A qH Yl :
A" B R g 9T 3 ferere e B
SRIERALSIEWAR TR FReTeT = av(2/3)

HI I A 9 &l TeIT0r G5 T
qTieTaT : ATHTT 3191 & 599 (F9 W& §0)
qree FIT I

3

o

AT

IAT

T

TR faafae ERS faeort afga ar R
FrreTear st @<

g3l

T
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FATITES : T I 999 FreT aedr
fesr T ST T §T
feed 9 FiY FATAT ATl STt 9% &A1 d>=a’+b? STl & (T

aﬁrc—rg >»| TACSE | > |FEAMTET | > | FEAE | > | ITETS;
femr=1r A T T SrsT IEEAIN qaq el
AT AT

eI+ & Soree-rget
FraefiesT &Te (3.71) : IXr 0-2 F9TA ; R_n 3 H_n §7 & |
I FATAT : T 0: T I | =0T 12 9 AVEL I AT, A1 &l gerer (1 g, 8 |
IO 2: 8 TN H T&r &4l (8 AT BT, 64 7)) |
R_n: € 3T a7 3TA IO § 8 T 4T & = R = 8Ry Ry =1 = R, = 87|
H n: 50 IT 7 | T B adT 8, T B8 wa 8 2 Hp=H, + R, Hy= 0= H, =
1LHy=1+8=9.H;=1+8+64=732H,=1+8+... + 81 = (8" - 1)/7|
TTiurer ST (3.72) : feeren o ey g & aor-fag e & 4 adas qoaTg e
T |
ITC: I 1: ABC HHATE RIS, 3T a; D, E, FH9: AB, BC, CA & 7745 & |
T 2: AT ATAT (AT ADF: AD = AF = o/2, T T8 HAIGATE & (T Y HI00
A=60°1
U7 32 AT AT = (180° — 60°) + 2 = 60° Y& = ADF GHATE &, (T a/2, AT
DF = a/2 | 9T YT BDE 377 CEF T &94T1g & (DE =EF = a/2) |
X 4: 1< & =A{ST DEFH DE = EF = FD = a/2 = GH4TE |
T 5: I RIS & T ST a/2 = SSS &/ q{T6H = 4 G967 qHATg RS
V|
Figure it Out (3.72) ¥.1-7.3 : fuaf=ar FR{sr - (1) I0r 0-2 9745 (2) §T I T
Be T Bn{ett fr 9&aT; (3) 1 fauef T Shaed # 900 n I AT & hel (TS
FTRA 1) |
ITC: W1 (FATA) : TL7 0: Te BRIt | 5907 1 : 7rer-fag, fere, S & oyt
gTSr (3PS o) | =R 2: 3H H 8T U H Far & (9 =T o) |
W.2: 9 oger: 1,3,9,27 ... = 3" ET UH 3TAT &) | = : &€ T B0 | 79T Fg &ar
F=o>Hw=H,+3'20,1,1+3=4,1+3+9=13 ... 2 H,=1+3+ ... 43" =(3"
~1)/21
W.3 - Tehe : 4 P PRSI T 4T6ed aOEY 7, 394 & = &% 9907 97 &6 x 3/4
= (3/4)" (1, 3/4,9/16,27/64 ...)
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RIS : 9 TOEL TN H F 8 T & = FC I IL &TThHed x 8/9 = (8/9)" (1, 8/9, 64/81
.1
Figure it Out (T.73) T.1-5.3 : AT S FAd - (1) FIXT 02 FATSHT 5 (2) I n T {SATA
& G&AT; (3) T T PRt & {<IT 1 87 ar =90 n W IATT |
IEC: W1 (I 2 S0 0: HAATG SIS | IO 1 §T ST &l 3 WET F AT, i
ATt fTRTE T BT AHaTg ST IS 27T JqRT AT E2TAT = 6 TRl ATAT
AT | SY0T 22 § 7 3T 9% KI8T |
W.2: BT ST 4 ST § a8l & (IT T84T (8T8 + I &l &7 {SIT0) = {10 : 3,
12,48 ... =3 x 4"|
W.3: §C T3S TOHT &7 1/3 § = I n TS = (1/3)°
TREATT = YSITT X ST = 3 x 4" x (1/3)" = 3 x (4/3)™ 3,4, 16/3 ~5.33,64/9~ 7.1 ...
(T feaT ST & F=ar 8)|
FETAT HU (7.75-77) T.1-T.12 |
IO A1 2 ATAT ATH =T H ST hY I T el (AT fafarer; fg Afe=a
39T RN |
W.2: T & AT &I A [T & e -fagstt & 9 fites © fagr ot a=ar s
RSTEaT & heA ST & | AT AT & THATI RIS Rl GHEAIT a1l Al U [6g T0

foeTTeRT a7 I9aT &, SHERT &TTRed VT ST |
¥.3: 5HaTg BRfS & &l [GaTs I Sl & §7 Yo 9747 & (6 T0a7 U = 1/3,

g HIT 120°) |

T.4: T & &I (A1 T He & A a1aT & (8 U : 4 &l ar5 1/3 37 4
fa=r v2/3; aa J8h) |

.5 : TR AT 9 (T T Feqah ) I7 F97 / T4 (el 975 = o919,
A 9 |

.6 : TATRT ETAT : AT (B [@9T &), T F §, A+ § I |
.7 : Prgsttar T aer & g a7 faatws, far & gsmar s 7|

W.8: AT + T : I (FA & T, FIL F ) |
W.9: I + T O (9T & g1, et & =) |

T.10: 313 + Pyt : B s @ e & s, e | e |
T.11: G676 + <7 : Wg &7 (Fad (@ § 970 T, FICF D) |

W12 : RIS + AT : T[S st (Y & GRS, a9 § 3A19) |
ATEAT 2 TET - F5 219 §9T &, T T.10 F &I WY dg/3 STET AT |
TS & F¥ (3.79) : Firswr & X 10 3Tt a4 &7 qa 1 TSt &1 @l 6eA s, (T,
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I faRae 2 n TSI & T 2 10T ST ITed FITHS & T 2 n-3SIT AT &2
9T : Firee, 1079 R et = 10 919 + 2 fav = 121 ffe = 10 + 10 @9 ) +
10 (e aen) =30190¥ =10+ 10=20|
NS ST fd® =n + 2; [T =n+n+n=3n; 3 = 2n |
frafas, 10T ST FeAsh = 10 BRIST + 1 3™ = 111 AT = 10 (@) + 10
G a®H) =20 13T =10+ 1 =111
n-ﬂﬁTﬁTFﬁ'é‘:‘:W=n+1;ﬁFlﬁ‘=2n;3ﬁﬁ'=n+ll
ST @A): V-E+F:20-30+12=2v;11-20+11=2 /1

Figure it Out (7.80-81) ¥.1 : S& SHIAAT { & RIT-GT I & STA & 2 T.2: T & T4 T

11 ST T & | T3 2 T HT ST ITA, ST (1) 5, 3, 1 & (i) 6, 3, 2 7 |
ITC: .1 - TG : I & SITA | 6 FI7 &1 AT AST IT &< &7 a3 U &7 T 90 T
AU | Fal SATAl & TFa-£9: 1-4-1, 2-3-1, 2-2-2, 3-3 |
(i) Tfeagt 2 + 4 (ST W aT Sl &) = ST A1 X |
(ii) TTeFeET 3 + 3 (BT & el §%) = e /|
(iii) FTET 2-2-2 = ST /|
(iv) 1-4-1 (4 T 9TFT & FI T, A TH) = T V|
(v) 4 &1 Gfed A7 a7 ATTRET a7 T &1 AR A = TR & = AT Aal X |
(vi) 1-4-1 (FIT T, F14 Th) = FT V|
ST : (i), (i), (iv), (vi) |
W.2: 11 STt &7 o &r (1-4-1%6,2-3-1F 3,222 FT 1, 3-3FT 1) |
W.3: 99 ST & (= S@T: I 9799 el (a, b, a, b) Fl Ifad 3T T A FeAd &
T[S FIL-AT & A | (1) T FeAdh S x 1,3 x 1,5 x 1,3 x 1; FIT-A 5 x 3 |
GRS ST 2(15 + 5 + 3) = 46 FHI2 | (i) IT99 Feddh 6 x 2,3 x 2, 6 x 2, 3 x 2; FIT-
T 6 x 3 | &FTHed AT : 2(18 + 12 + 6) = 72 FHI2 |

TS & WY (T.81-84) : T TTSHAT & ST ; TR (IOTHS &I AT 3 I, G,

FrRISTaTT i, srewhet s, M |
ITC: TThAT il SMH(aTT: (1) 4 F FeT TST BT = e v/ ; (2) U G &7 3
Py + Ay arer & 9 1 - 907 By 0@ Y 2 [Feq &, ATs T W Eddd | =
ATA TN X, Q) ARSI AT IET =TT v (@) H 5 PR & = Jre 981 X | (@7
TASHAT & ol 2 T & TST BRI 3T 4 AT T2 1)

T TSheTeh T SITeT: 5 HHT YOI o 4 GHTg RISt a2 et & avg a9 (@ =
T & AT AT 3) | FITRTT (IS &7 ST : 4 FHT &7 I A IHAT 5L AT IT

T gATE Pt (39T 4 &, F=7E 59 5 79 |
AT 2 AT (FTHAT STU F=TS h 3 TR 200r, AT F ar rw ar g
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g : IO & ToTEs (dg O =9V, Far = s F=m= ), dFaraag g 0ol
T 97 | FfE O HHET-Th & g A&l & ar favs; (fqd®) 9 ST aqg a=1iT, drew
MECEAN
PR T - S PR 3-4-5 9T AT #4186 FH°T = AFT 3% 6,4 % 6,5 %6
AT -ATY 3T UF AT & a1 990 97 U -Uadh BT |
ITHAS : [T ST 7 8 HHETE FRIST; Fet 11 I |
AT : ST A8l — ST 37E 9¥ {547 fOe9e, |1l S07F AT AGA T & T51 a9t |1
HahdT |
qIH B TE (7.84-87): (a) FTET I F et g T, G FAL Toereh o ohg I3
g T & &5 T3 (b) 4 x 8 x 4 HIT TR ; () Fh T/ - 12 x 12 x 30 FHY &7
%ET,%@TFIE‘I
39T (a) TTA UH FATAT [ G977 T TeAdh AT FHI Feddh AT=AT (R 90 & | a9
BT AT SITeT I &A1 gl i SIS aTeil §eT XET & — T8 99767 & foddh I8 9T
[Ty T ST FIY & Tiedeh 92 ST ST & | 99 g fReTL & g 9L &7 ar STt
U ATAT o ST AT HeAsh T A F A S 3 ITh a1 bl ST T e BT
& SITeT ¥ {ST T AT SAar grar & |
(b) (4 x 8 x 4 T fe=aT; TieT v a1t T an %ﬁn—c{‘ir{,c«lg S ER T EIR N I LR
HHT gY) | fT AT ierdh g a1 et & G 7 AT (AT ITA) | &feaar gor =2
+ 2 =4 AT, FATI G =28 T = d*=42+22=20=>d = V20 = 45891 ("7 T
9e0) |
(©) T 1 (FITH): 1 +30+ 11 = 42 FHT | TTA 2 (5 FeAGT &) : GHHT @GS 24 AT
32 TS ATAT FHRI0 [ a-TaT & = d2 = 242+ 322 =576 + 1024 = 1600 = d =
40 HY | 999 J1eT = 40 GHT (42 FHT T &) |
TTFOrer TSI (7.89) : TR TET T TS ; T, GHTAC TS, n-SIT G TEA &
TR ; ST 3N W b TAYUr ; W ST &7 TR & JTedT gadr I |
3T @T: 97 4.3 7 AE 1 BC 31¥ AECD 3™ &, 3Td: AE =DC = p | GH&IT
FRIST AEB 5 &9 AB =1 31T AE = p U ST & = p < | | @ T4 I @1 q9dA
& GHIAC &l (@9 &I = 0) |
T : RIS o ATHTL T&IT0r 37, AAT, FHTAL TGS AT dhaed @rEs (fwm air
ATH) BT gaar & |
HHTAC TS : AHTAY TAT T TEIr GHAY 8T 8, SATAT GHa? Tl fiv
STETTOT ST HATAY T (AT TATES) BT — FHAE St & e T @it

& |
TH n-{GT : WA JHT S THT & &I & T7AT &, 3Tz n3&AT g (=
MERIT SPRING — NOTES BY ABHISHEK SIR Page 29 of 35

More Notes Game Zone Virtual Labs Mock Tests Question Bank Daily Current Affairs Video Lessons

Notes, tests, games & virtual labs for Class 6-12 — sab kuch free sikho: www.msroh.in


https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in

Class 8 | Maths MERIT SPRING

Exploring Some Geometric Themes
Teacher: Abhishek Sir « Free notes at msroh.in
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ST, IT [ & 3@ I 7@ S) ; 9 n & ([0 99 & 14 qq7a¥ &l & |
YT 2 I, AT AT (R &l AR ) VEAST ; g : BRIt @ F) I1 I G & AT
) |
W ST TR (AT &7 §99) : Py frewr, Bristmar ferfas ar aade
EEEIEIR IR E RG]
Figure it Out (7.92) X.1-X.2: (1) ¥E@T & Q1T QAT &l AATSAT H Ga9 5 (2) &, IATH,
HATAC Yo, I, 9, Breer, Frfies & 9, $9 ik a9 % 397 |
AT W1 : T@T & (dx, dy, dz) & AT AT, areataad @ars 1, 1?2 = dx? + dy? + dz? |
T T 597 f = V(dx2 + dz2); FIT t = \(dx? + dy?); TIA s = +/(dy? + dz2) | T IT:
2 4+ 2 + 82 = 2(dx2 + dy? + dz2) = 21 | AT &7 & 599 | § rfya &1 grar 1 [59
qHAA & GHIAY LT & a81 a9 |
W.2: (FIT &l aTferat &%) JIe T 219 2 547 - 97, a7, a37; S0 - 3T, 39,
AT ; FATAL TETeAdh - TATAL QST /ATT (FRIE & AJAN) ; TAT - AT, I,
ANIT ; I - T, dig afga 3, By ; Femear s (aarar w92 en)
— I, T, g ; e ferfas - B, fasut afga &, Boger |
Figure it Out (7.93) T.3: 8 T &I Iq& TRIUT (HTHT, FIC, T976T) § (AT 30
ITC: TAT AT (@A, FIT, TA) Tl AT 8L T & IHT QT 6 SR T R |
IS8 9 FIT F 7 § qeqU, TE9UIT &l Yiea S 4T (F9¢ & {=) & a1
ST - YT 8 AT (BeleT) —» GTaT 6 BUTST - Ufeq 7; &1 - e 1; fesr gfga
AT - Yfea 3; T - Ufad 4, BT T TE@T - T 5; SFHT ITAT TATAT - ST
21
(el : T TSI 59T AT AT & 3 AT T T G & BRI 3T FI9T T I
(el & T o S99 g9 H i TgIsaT & ; ST & S99 §9T H Ziel A gl
femar®))
Fh TQT (T.94) : GAT - ¥ ST T FTAT T AT 4 TeoAaqT &3 LA 2 (qF)
ST T 3T & 3 GHTAT TS AT TR |
I AR 279 a6 & T &7 al ST TS &A1 & ; 9 52 of A I FAT Bl
RIS & | 79T : 19 & SehTar oheul Hefeil & (I st 07, ST FHET BR{eit & i+
I AT Al BIAT TS AT 5 |
LA T : 21 TE A gL AT AT (V0] ST FHIGT AT & I AT &1 ATl &, A
BTAT &1 AT T&ITUT STET &7 &1aT & | g3 UAT &7 57 &7 T & |
ATAL TS 2 IHAT STAT TG GATAL TG 8T 8§ - FHTAL T AT TeTor
qHIAY Ear & |
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Figure it Out (7.95) ¥.1: GHTT 991 & B8 U & FIL, HTH A ITA & g g7 |
< fafyr: g7 =y ol &7 dfed & 99 9T S &T 2T 39 & 9T fe@mar
& (§C &0 I U a37), §THA T g9 AT 857 & il ATIRdT FHITS, T AT
YT TTA H 5 &0 &l ATIRdH SHaTs | =31 I T8 3 92
2T 1 (39T, L-3THTC) : FIT T 3 T T L-SAThTE; GTH 2 x | A3 ; 7T 2 x 1
SN
RT3 (497): 3 9T &l qfad AT a0 ¥ & AR | 97 : AT T 4 T &7 L-3T&E (3
i OfeT + 1) |18 3 x | 33 ; 97T 2 x 1 37 |
‘TS5 (49T, T): 3 FHT & & AT G a1 & &10 1 997 197 ' (eT T) a7 4
T, I 2 x | AT T0A 1 x 3 AT |
22,4, 65T G & ; TaT (G TT= - I8 5% & & 97 9al, e e
9T FATAT | (TFAT I & 04T 1)
Figure it Out (7.95) T.2 (TIUra I9T) : S TATT o7 (ATRTRT T&T TATHT — I A
FIC Y GIT 3 FAAT-HAT (T & {0 e S| ATRTC TATAHT 5 AT HY-HATS |
I : [q=TC: 99T &7 U T | T 7877 Udh 97 AT 21AT & | T § a8 37T
(T &, T F FaeT FHea T T (1 I TIST, 2787 =T =) e T &fawr
ST (3TerT [ra-r Itst, 1 97 T84 |
(ii)—(iv) : FTHT & Teh 37T 3T FIC T T AL T & (AT F&l a1 g9dr &l air
IIET F8T (TE0S &F [G9T §) 99 ST, 27 A&f (F6T g9 5 @reir s07g Jrfe v agt
& I ZETST | 57 g9 SO &l Gdheh? 14T | ST&TT & STATT-3AT ST §HT &
EEIETT L AT T) |
(T THd H BI AT &7 H BT & 3 T8 T9A7 (919 &, [fv=a 9=t )
Figure it Out (7.96) T.3: (i)-(vii) ¥ FIT-AT 319 [T A, FILC 3 TT & 94T &
ATETR ?
IO AT 9T TG : AT &7 9T 2 &T & — qT91 3 T 4T, G122 T $4T | FIT
T g9 : 3 Tiaadl x 2 & S8 SI0T-aTU & &l aTeAT 337 A (5 J) | T &l
T HAEAl 1, 1, 31
FEATS : Ty il St Ol § ST 4( 3 Y 2; 30T Ufed & S91E | & 2 97 ; 999
AT HRT T T haT I T (S D=5+2+ 1 =8 9T
frerTer : Ty, $=T FEIFAT T (FETSAT 3 3T 2) AT = AN dl Tg 1 (STTH A0 -
TIT ST AET &T - UAT 319 (ii) 7 |
(e - = & 9T 19t 9+ § S & AT )
Figure it Out (7.96) T.4: GHT 911 § UHT 319 JATAT (9 (€T TR & : (i) (i),
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(iv)—(vi), (vii)—(ix) (FIT, GTH, T |
37 57 fourfa & 9T & 97 9 90 | 97T & g9 O @ -y Ui S9r 8,
TH & g & T & H9TS, 3 FIX & g9 9 (& g =t w o & | (dfeaat
9=y A, S H B, 3T C; & W a10 & 70 1)
29 1 (i, i, iii) : FI AT IIT: AT W 2, 3TWTT; BH 1,2, 39; CH | AT 3T |
T fTSHATST 1,2, 2; T AT Al Fasar 1, 1, 2> Far9fead A A =(-,2,2), B =
1,1,1),C=(1,-,1) = 95T |
BT 2 (iv, v, vi) : FIT: A 3T BH 2-2 97, C H Haed I141 ; GTHT & $AT84T 2, 2;
T, 1,225A=(2,2),B=(1,1),C=(1,-)=> 7H7T|
219 3 (vii, viii, ix) : FIT HT TIT ST 2 FET; A S S91291 2, 3; T 1, 1,3 A
=(2,3),B=(1,1),C=(1,-) = 8 9|
(FET I &7 Y O 9T avTs 7, (AU G 9T Tl 3 =T §9q
&)
Figure it Out (T.97) T.5-¥.6: (5) AT GAT & &€ 7 GAT I G&AT JTd FU | (6) I HT
TR lT-I -0 ATRIT AT GHAT & ?
I T.5: &7 "I AT [qertas & /e & 10 =1 & 9y fesaa & (dfeaq=3i 7 1, 2, 3,
4) | 3T FATEAT4,3,3,2,2,2, 1,1, 1, 1 & (I I G99 9T, [0 Fir =17 o)
>FA=4+3+3+2+2+2+1+1+1+1=209T|
Y.6: T (FeAdh & AT /), AT (TH (R & (8 g 90), FHiae Tt a1
A NS (AT AT T7), A ST Al I TST & a1 G Yo (THE ) | T7
FR{st ar g #fr =T &7 e |
TIOTer ST (T.97) : 997 &7 U diel I Gqiera Xl | §T Tarfue (e auas 341 8 2
ST I 1: 97 &l UF INY I FST AT ATeh 39 IMNT & T qTAT fqahor Featee
arl
T 2: FHE I T (AT arer 1 (= 39 Featuw fawor & s qoie: gofaa s
— BT U SHH AT HIT 0 FATAT & (cos 0 = a/(ay/3) = 1/4/3, 0 ~ 54.7°) |
T 3 : FReTY T RS 9% T&IIT = a x sin O = av/[(2/3) ~ 0.816a — THT T & fow
U (N  Tal ff g=i & qqac 8) |
T FHT Terfad [T aorae § T € 9ET 69 Yo & |
Figure it Out (7.100-102): (1) 4 S=IT &Y TS & 3 qlh (5 feq MHfagi &
stfafea) ; (2) srsETATes fire T safaat =Teir; (3) I &T 1SN UET; (4) T
ECEN
ITC: W1 8T | 97 4.8 Fr 5 =arfaat goaer & | 997 & 3 ST Shfadi & ST qHae
TET &2 (2) RET/FAITE - UF o fEE 19 31 o9 & ST femrei 7§ S &7 (FEY
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& AT ST ; (b) #T (o) AT UET §F (T ) Aplaar, Ta IE-FT A A7 T& 210
ET &l (FIUr-gfafad) | 37T A 8 ZeT-aT 3 & |

w.2 (fafer) : srsemefes fus @ f@anr-ar-faamr aaretr: S & faw St
@, AT 307 T&0E & fow ar fawgr fewnm | 57 e i gareat e, a &9
fef a7 F9T/A AT ITd /AT ST &, <9 fure & fRe @ s'er faade) § =i
TR sl TATU G4, (e faw@er aretr &r e #r |

W.3: T fe@Ta & o 7 599 e+ W S deadl &, T Terae I=h 5
THHT JEATAT HATS I ATS ATAT & - T8 ATAT 319 H AT & (T Il df
E) | T T & [0 e €7 & §9a IIT & 3 o7&l & a7 37 (oo 7 fav
SIERAN

.4 (i) : TET — T RISt SI9eT 991 & T51 a7 GahdT | 52 T ol (edl & I°
ST ST T 9 TAer § (Ao T8t Gahd | ; 39 g99 Hol Al @T10Ir | (ii) T=7
ST &l I 3Tl H | Th-Udh & TS0 [0S 90 U a1t & AT 7 & I3
ST | (i) YH SHTAT S FLAT & [ ATSAH g AATS I T4 (€90 (S9TE,
ETS, RIS T Y@T-avt & € F "G AT & 3 §HN A q oAdl & 6 = &
FeT=r aTedT YETu SAafver § 7 faadr &, Safe J8f 8y STor-31enT T8as 7w e |

e -9 I9 - 1 3«
1.heeT FTR 2 (1)
I FT-HET ATH(T AT Ble T 9T TaT TeT argerar & |
2. faufieaT Areiier % SN0 n W fRaer aara=a g2 (1)
3qY: 8"
3. faafiesTr e & =0 3 W faae B a=a €2 (D)
39Y:33=271
4. R AR & 9T 2 T foha=r Yma grar & 2 (1)
3TT:3 x4%=48|
5. 9T & heTd, AT ST sy 2 (1)
39T:6, 12, 81
6.9 & fRaar ST gl & 2 (1)
3T 111
7. GH TChSAS & (ha JT &1 & 2 (1)
SaT:2|
8. e ST T STTer &1 &rar 2 (1)
I AT |
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9. T F I AU H AT FeaR *9 gra & 2 (1)
I FHETAY T (Fe T & =) |

10. 'STEHATeR FTFAT AT & 2 (1)

ITC: EC AT |
11. ST T FAGH TR (R SR AT EATE 2 (1)

ITC: GH T |
12. F9T GHTAE TATIH & T GHAC G & 2 (1)
SR RSEAN

T TR T = R s
1. G Frewr & A &7 QaivTes 8-S T8 & | 39 e, (heTY, ST §rer i 30T

AT T 4T 1 (3)
TAC:FAF =8+2=10:fF T =3x8=24:9MT=2x8=161V-E+F=16-24 +
10=2V1

2. FARfiT AT & 90T 3 WX A SA% BT A AT I B (3)
IOC: T R; =83 =512 1T Hy=1+8+64 =73 AT (8 - 1)/7=511/7=73)|
3. AT SIFA® T 1 T BRI & LEEAT & | =TT 2 TCYFTAT il G471 AT 7HATT
TTT &N (3)
I TY = 3 x 42 = 48 | EL ST = (1/3)2 = 1/9 | TRATT = 48 x 1/9 = 16/3 ~ 5.33 |
4. 4 FHT x 3HHAT x 2 GHT & FATH AT SATA (FUT) TATSHT ST TSI FTHeA JIA DL |
3
IO 1A : T ATIT FeAdhr 4 x 2, 3 x 2, 4 x 2, 3 x 2 & e 2T 4 HHT aTA oA
H IS 4 x 3% FICAE & TAd | T &TRA = 2(4x3 + 4x2 + 3x2) = 2(12 + 8 + 6)
=52 U2 |
5. 9% 319 AT (ST GTHT &7 g9 AGd, HIC dT §IT AT A T T 59T
ECERINIR)

I : ATATHT. FicAd T AT (TR [T qHA 3T ST & 39T AT & ; (47
(FITET) T 59T T & |

TS -Ue ¥ - 5 &
1. fauefiesT frehe & T 92 n WX () 9y BRI, (i) B, (i) IT 8w (s
TR 1) T F A n = 3 % foT AT fvredvr 1 (5)

SO () ET P 33aT 8 = T, = 3% T3 = 27|

()BT IT T I geAEara o Hy=1+3+ ...+ 3" = (3" - 1)/2; Hy = (27 - 1)/2
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= 13|
(iii) 4 AT BIE RIS H & 3 90 & = 57 I00 T &TRA x 3/4 = A, = 3/4)" A3 =
27/64 1

ITY: 27 P, 13 T, 8o 27/64 |
2. U fS=AT 12 83T x 12 83T x 30 T &7 & | GTHA & ©eAdh T AT H SO (/e 1
AT A FET R T & woerd WA Forered e & 1 891 S ofg § | S0 o
JTSr TET Tl AGTS JTT S AT 40 GHT & G4t Ted § Jo=T &4 1 (5)
3L T | A, FIL AL 1, & FiAdh Uah Gl J @l |
IO 2 (e ATHE & FeAd & SHI [/ & | GHT T & ; T Beddh I &0 3 30
ﬁ'lfr;vi% T & Foidh & I [T T 12-1 =11 9o T & |
IO 3 AT A H & (@fas feafa a9, =1 ST § 9T T ST 8 A 9TE =
1+30+11=42F%HT|
T 4: 5 HicAdhl & GG TTA H 24 THT AT 32 FHT ST ATAT GHAT SR
EF‘W’l‘%‘:d2=242+322=576+ 1024 = 1600 = d = 40 GHT |
UM 5: 40 FHT < 42 UT, AT 99 BT T 40 99T & |
3. 4 GHTT 91 & I B & HIL, THA A I & gT ITAT : 3TAT dl Teh TTT AT
T ITA I & FIC 1 97 | 91 § @ aTer weaahl dr G4t W1 fear | (5)
I Iiad &l FISTE & AT @, T, T10) AT, 1 =7 T8, 3T ATqad g
I aTeT 9L |
AT &7 599 : 3 x | ATI A T & FIL 1 T (‘T =1, 4 737) |
FIT HT T Ueh GTed 7 3 T (ST AT I A9 T Sl @ AdT &) — 3 x 1 3T |
I AT 9T : Toh o FIC TR 2T - | x 2 29 |
AT F @ aTer ScAdh : 3 AW 91 & G & BeAd + FHIL I @ G &7
A = 4 TR TA |
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