Engineering Drawing solution

Engineering Drawing
Tutorial sheet

1) Lettering

1) Prepare Drawing sheet
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2) Write freehand, in single stroke vertical capital letters, small letters and numerals, using the
ratio 7:5.
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Applied Geometry

2) Geometrical construction

1) Trisect a straight line.

30° ff"éof 60°. 3p°
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TRISECTION OF A STRAIGHT LINE
2) Divide a straight line in to given equal parts.
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3) Divide a straight line in to glven ratio.(2:3:4)

DIVISION OF A STRAIGHT LINE INTO
GIVEN RATIO

4) Trisect an acute angle.

B F

TRISECTION OF AN ACUTE ANGLE
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5) Trisect an obtuse angle

TRISECTION OF AN OBTUSE ANGLE

6) Construct a regular polygon, inscribed in a circle of given diameter.
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7) Construct a regular polygon having given sides.

AS—

REGULAR PENTAGON HAVING GIVEN
SIDE LENGTH

8) Construct a regular hexagon having side length 35 mm.(By using T scale and
30°-60° set square)
E D

A
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9) construct a regular octagon having side length30 mm.(By using T scale and
45°set square).
X E

Pokhara University

Prepared By: Bibek Pudasaini, NCIT, Balkumari Lalitpur




Engineering Drawing solution

Tangents

1) Construct an external (uncrossed) common tangent between two same circles, where
the diameters and center to center distance of circles are given.
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UNCROSSED (EXTERNAL) COMMON TANGENTS

c

2) Construct an internal (crossed) common tangent between two same circles, where

the diameters and center to center distance of circles are given.
G

CROSSED (INTERNAL) COMMON TANGENTS

Construct am external (uncrossed) tangertt between two differen®cirgcles,
okhara-tAarv-erSity

EXTERNAL (r‘()MMr()N TANGENTS
(Figure-3.3)
4) Construct an internal (crossed) common tangent between two different circles,
where the diameters and center to center distance of circles are given.
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INTERNAL ('OM;/[ON TANGENTS
Conic section

1) Construct an ellipse when the distance of the focus from ditrctrix is 35mm and
eccentricity is 2/3.(Definition /eccentricity method)
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ELLIPSE BY DEFINATION METHOD
2) Construct an ellipse by using rectangle/oblong method, where the major axis is

100mm and minor axis is 70mm.
G
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E D F
ELLIPSE BY OBLONG/RECTANGLE METHOD
3) Construct an ellipse by using concentric circle method, where the major axis is

100mm and minor axis is 70 mm.
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ELLIPSE BY CONCENTRIC CIRCLE METHOD
4) Construct an ellipse by using four center methods, where the major axis is
100mm and minor axis is 70 mm.

ELLIPSE BY FOUR CENTER METHOD
5)Draw a parabola, given the distance of the focus from directrix is 40mm.
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PARABOLA BY DEFINATION METHOD
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6)Draw a parabola by using rectangle method where base of parabola is 70mm
and height of axis is 60mm.

B
1 2 3 C
PARABOLA BY RECTANGLE METHOD

7)Draw a parabola by using triangular/tangent method where base of parabola
is 70mm and height of axis is 60mm.

PARABOLA BY TANGENT/TRIANGULAR
METHOD

8)Construct a hyperbola when the distance of the focus from ditrctrix is 35mm
and eccentricity is 3/2.(Definition /eccentricity method)
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HYPERBOLA BY DEFINATION METHOD

Pokhara University

Curves and helix

1) Draw a cycloid of circle of diameter40mm.
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CYCLOID OF ONE CONVOLUTION
2)Draw epicycloids from the given generating circle of diameter 30mm and

directing circle of diameter 90mm.
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AN

— 10"  EPICYCLOID OF ONE CONVOLUTION

3)Draw hypocycloids from the given generating circle of diameter 30mm and
directing circle of diameter 90mm.

1versity

HYPOCYCLOID OF ONE CONVOLUTION
4) Draw an Archimedean’s spiral of one convolution, where the radius of circle is
40mm.
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ARCHEMEDIANS SPIRAL OF ONLE CONVOLUTION
5) Draw an Archimedean’s spiral of one convolution, where the radius of circle is
40mm.and the point is 10mm away from the center.

e/ GI'Sity
Y

10

ARCHIMEDEANS SPIRAL,WHERE THE POINT IS
AWAY FROM CENTER OF CIRCLE

6)Draw involutes of equilateral triangle of sides 30mm.

INVOLUTE OF TRIANGLE
7) Draw involutes of regular pentagon of sides 20mm.
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P5

\ lNVOLUTE OF REGULAR
P1 PENTAGON

8)Draw involutes of circle of diameter 30mm.
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CYLINDRICAL HELIX OF 1
CONVYOLUTION

10)Draw a cylindrical helix of two convolutions, where the diameter of cylinder
is 60mm and height is 90mm.
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Basic Descriptive Geometry

Draw the projections of the following points

1)Point A, 30mm in front of VP and 35mm above HP

a VP

30

HP

e
2)Point B, 40mm infront of VP and in the HP.

VP

Pokha™ . niversity

HP

3)Point C, 20mm behind VP and 25mm above HP
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5)Point E, 20mm behind VP and 30mm below HP.

POKRG —""n1versity

VP

Draw the projection of the following lines.

1) Line AB, 40mm long, parallel to HP and VP both, when the distance from HP and VP is
20mm and 30mm respectively.
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VP
5 40 b

HP

2) Line CD, 45mm long contained by HP, and perpendicular to VP, when one of its end is 20mm
away from the VP

Pokhard.university

15mm from the VP.

4) Line KL, 40mm long, contained by both HP and VP.
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VP

a) Draw the projection of the line MN when its end M is 10mm from the HP and 15mm from the
VP and end N is 30mm from the HP and 40mm from the VP. Its end projectors are 40mm apart.

VP .

40

Pokhal " siversity

HP °a

b) The front view of line inclined at 30° to the VP is 60mm long. Draw the projection of the
line, when it is parallel to and 40mm above the HP, its one end being 30mm in front of the VVP.

40

2 VP b

b
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c) A square lamina ABCD, having 25mm side is parallel to HP and is 10mm from it. Its side
nearer to VP is parallel to and 10mm from VP. Draw its projection.

VP a'c b'.d'
X 1:0
" 0

.

|

C

HP

d) A square plane ABCD of 40mm side is parallel to HP with one of its side inclined at 60° to

VP and one corner of square close to the VP is 15mm in front of VP and 20mm above the HP.
Draw its projections.

Pokha A |versity

HP a

e)A regular pentagon ABCDE, of 20mm sides has its one corner A in the HP and the side
CD is parallels to HP. Draw its projections when its plane is parallel to and 10mm from
the VP.

VP

Y

b

f) A 60° set square of 40mm longest side, is so kept, that the longest side is in the HP
making an angle of 30° with XY line. Draw the projections of the set square if it is
perpendicular with HP.
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g) An equilateral triangle ABC, side 30 mm has its corner A in HP and side AC inclined at
45° to VP. The corners A and B are in VP. Draw its projections, if the plane is perpendicular

with HP.

0

b

a
X
a,

Rekhara.AJnimersity

VP and perpendicular to the HP. The corner nearer to the V.P. is 20mm in front of VVP.
the projections of the plane.

1) A regular hexagonal plate having negligible thickness of sides 20 mm is perpendicular to
the HP and inclined with VP at 45°. One side of hexagon nearest to the HP is parallel to HP
and 15mm above from it. The nearest corner to the VP is Imm in front of it. Draw its

projection.
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VP

e
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C
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B

b.d
HP ¢

J) Draw the projection of a thin circular sheet of
when its plane is inclined at45°to the VP and is

50mm diameter and negligible thickness,
perpendicular to the HP. A point on its

circumference and nearest to the VP is 40mm away from H.P. and 14mm from the VVP.
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Methods for determining the true length:

Reproduced the given views of the lines and determine the true length. (Using auxiliary

plane method and rotation method).
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g $l,h1istruelen
g,hl is true length X"Y' is auxilary plane

(Rotation method) (Auxiliary method)

P ¢ 4

h',gl" is true length
(Rotation method) (Auxiliary plane method)
Draw the projections of the following lines

8
g1'h!' is true length
X' Y'is auxilary plane

a) A line AB 60 mm long has its end A in both VP and HP. It is inclined at 45°to the HP
and 30° to the VP. Draw its projections.
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b) A line AB, 70mm long, is inclined at 30° to the HP. Its end A is 12mm above HP and
20mm in front of VP. Its front view measures 45mm long. Draw the top view of AB and
determine the inclination with VP.

/
/

b b2

¢) A line AB 60mm long makes 45° and 30° with VP and HP respectively. Draw its
projections when end A is 10mm in front of VP and 20 mm above HP.

Pokha 2] 1versity

d) The top view of straight line AB 70 mm long, measures 62mm while front view is 49mm.lIts
end A is in the VP and 12 mm above HP. Draw its projection and determine the inclination
with HP and VP.
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e) A line 70 mm long has its end A at 10mm above HP and 15mm in front of VP. Its front
view and top view measure 50 mm and 60 mm respectively. Draw the projections of line and
determine its inclination with VP and Hp.

Pokha <<\ 1versity

f) Distance between the end projectors of a straight line AB is 40 mm. End A is 40 mm behind
VP and 20 mm below HP and end B is 5 mm behind VP. The line is inclined at 30° to the HP.
Draw its projection and also find the true length.
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HP

b bl

g) A line AB, inclined at 30° to the VP has its ends 50mm and 20mm below HP. The length of
its front view is 65mm and its VT is 10 mm below the HP. Find its TL and inclination with

HP.

Reproduced the given views of line AB & point C and determine the shortest distance
between line & point. Figure 1.3

a

P
+ .
PO] 26’Xw_
Ir2217 Vo
XS:

b X.Y'is auxilary plane
cl',al'bl' is the shortest
distance between point
&line
Reproduced the given views of plane and draw the true shape ( auxiliary plane

method)
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al'bl'el' is truc shape of planc
X1Y1is AP]
X2Y2is AP2

'\,"

al'bl'cl' is true shape of plane
X1Y1 is API
X2Y2 is AP2
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b

alblcldl is true shape of pla%e
X1Y1is AP1
X2Y2 is AP2

Reproduced the given views of plane and find its true shape ( rotation method).

bl
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Reproduce the given views of plane ABC and line MN and determine the angle between plane
and line.
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Reproduce the given views of line MN and ST, and find the shortest distance between lines.

n' At

-

ANGLE BETWEEN PLANES
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Orthographic projection

Draw complete orthographic views (Top, Side & Front) of the given solid figures.

TOP VIEW
30 20

50
FRONT VIEW

RIGHT SIDE VIEW

TOP VIEW

1ty

Y

50
LEFT SIDE VIEW| FRONT VIEW

TOP VIEW
30

50 20
FRONT VIEW RIGHT SIDE VIEW
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TOP VIEW
20

Lo
o\

40 50
LEFT SIDE VIEW FRONT VIEW

Y TOP VIEW

-15- -15-1 | H18 48

LEFT SIDE VIEW |  FRONT VIEW
¥

Y

TOP VIEW
41

12
LEFT SIDE VIEW FRONT VIEW
Yl
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TOP VIEW
30

50 10
FRONT VIEW RIGHT SIDE VIEW

TOP VIEW
10

20 50

LEFT SIDE VIEW FRONT VIEW

TOP VIEW

LEFT SIDE VIEW FRONT VIEW

Prepared By: Bibek Pudasaini, NCIT, Balkumari Lalitpur




Engineering Drawing solution

TOP VIEW

LEFT SIDE VIEW FRONT VIEW

TOP VIEW

L. SIDE VIEW FRONT VIEW
TOP VIEW

LEFT SIDE VIEW FRONT VIEW
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TOP VIEW
H10F—25—

[]

7

35 4 35
LEFT SIDE VIEW  FRONT VIEW

P B

TOP VIEW

L. SIDE VIEW FRONT VIEW

TOP VIEW

\

FRONT VIEW R. SIDE VIEW
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TOP VIEW

112k 12+ 5

14+

[ 11 ] |d]

1820+ 184 16 +16-
FRONT VIEW  RIGHT SIDE VIEW

TOP VIEW

— 20—

45

LEFT SIDE VIEW FRONT VIEW

TOP VIEW

LEFT SIDE VIEW FRONT VIEW
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TOP VIEW

FRONT VIEW R.SIDE VIEW
TOP VIEW

40
=920 through hole

ty

LEFT SIDE VIEW FRONT VIEW

TOP VIEW

L~

FRONT VIEW  R. SIDE

-]
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RIGHT SIDE VIEW

FRONT VIEW

TOP VIEW

TOP VIEW

FRONT VIEW

TOP VIEW

C

a8

L.SIDE VIEW
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TOP VIEW

FRONT VIEW

TOP VIEW

R. SIDE VIEW

7

FRONT VIEW

R. SIDE VIEW

TOP VIEW

LEFT SIDE VIEW
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TOP VIEW
10

80
FRONT VIEW

RIGHT SIDE VIEW

TOP VIEW

L.SIDE VIEW
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TOP VIEW

ty

FRONT VIEW R.SIDE VIEW

\

FRONT VIEW R.SIDEC VIEW
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TOP VIEW

|
I
i
|
i
!
i
i
i
L
i
|
|
[

|

LEFT SIDE VIEW FRONT VIEW

TOP VIEW

FRONT VIEW R.SIDE VIEW

TOP VIEW
Through Hole 20 Dia

-

L.SIDE VIEW FRONT VIEW
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TOP VIEW

LEFT SIDE VIEW

TOP VIEW

FRONT VIEW

.

N

FRONT VIEW

R. SIDE VIEW

TOP VIEW

O

/
/

L. SIDE VIEW
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JE 43 10

RIGHT SIDE VIEW

Pokhara University
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Draw full sectional and half sectional front views of the given solid figures

Pokhara Un

N\

AN
S

NN

=)

)

LY
~

ik

A\
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o1
A!

FULL SECTIONAL
FRONT VIEW AT AA'
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a5 0®3 Ox6deep

FULL SECTIONAL FRONT VIEW AT AA'

HALF SECTIONAL FRONT VIEW AT AA'

Prepared By: Bibek Pudasaini, NCIT, Balkumari Lalitpur




Engineering Drawing solution

v

L0

FULL SECTIONAL FRONT VIEW AT AA' HALF SECTIONAL FRONT VIEW AT AA'
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Draw an isometric projection from the given views.

<
15 15
\< >/

TOP VIEW

T

L >
30° 30°
K f

15 [sometric

FRONT VIEW Projection
TOP VIEW

» FZO

P. | | hara

3

Isometric
FRONT VIEW Projection
TOP VIEW
15 40 15

125
FRONT VIEW
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Isometric Projection
TOP VIEW

30

/N

FRONT VIEW \

1ara @ ty
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TOP VIEW

10— 28—

|
[
[
L -

=10 43 10

FRONT VIEW RIGHT SIDE VIEW

72 ——48-
FRONT VIEW RIGHT SIDE VIEW

Isometric Projection

Perspective projection

TOP VIEW
TOP VIEW 15

fe]
AN

o
™

25 _ 30
'RONT VIEW FRONT VIEW
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Oblique projection

TOF"VIEW

60 i
FRONT VIEW

FRONT VIEW
50—

T Tﬂ1‘791”@1

90 Lﬁ @
TOP VIEW

TOP VIEW

50
FRONT VIEW
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Reproduced the given views of the right prism, pyramid and cone, and draw complete surface
development.

|

20 _|
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Ol

If a cutting plane cuts the given objects in to given position,as shown in figures.Reproduced
the given views of the objects and draw complete surface development and also draw the true
shape of the section.
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P1P2'

2 b 3
gﬁg\f'o”ﬂ TOP COMPLETE SURFACE DEVELOPNENT

P3P4’

P1'P2'
12
1

2 3
SECTIONAL TOP VIEW

COMPLETE SURFACE DEVELOPNMENT
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b COMPLETE SURFACE DEVELOPMENT

SECTIONAL TOP VIEVY

COMPLETE SURFACE DEVELOPMENT

2 b 3
SECTIONAL TOP VIEW
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2 q 3

SECTIONAL TOP VIEW COMPLETE SURFACE DEVELOPMENT

2
U
&Qq -
%

i

9 101112 1 >
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TRUE SHAPE

SECTIONAL TOP COMPLETE SURFACE DEVELOPMENT
VIEW

COMPLETE SURFACE DEVELOPMENT

SECTIONAL TOP
VIEW
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2

SECTIONAL TOP COMPLETE SURFACE DEVELOPMENT
VIEW

Pokhara University

U

l O
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TRUE SHAPE
T u ’
)

6

2 3
SECTIONAL TOP VIEW  COMPLETE SURFACE DEVELOPMENT

SECTIONAL T.V. COMPLETE SURFACE DEVELOPMENT
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3 4 5 COMPLETE SURFACE DEVELOPMENT
SECTIONAL TOP VIEW
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3

COMPLETLE SURFACE DEVELOPMENT

3
SECTIONAL TOP VIEW

Pokhara University
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Reproduced the given views of objects and draw the curves /lines of intersection.
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Pokhar

100
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|
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12,123,11 4,10 59 6387 7,1 8,129,1110
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Assembled the given parts of Split Bearing and draw fullsectional / half sectional front view.

[
o~

<>
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Mi2
Stud(M.S.)2pieces

M12 Stud
M12 Nut

I, e

Shaft
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(@
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Base
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Pokhara University
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Assembled the given parts of Stuffing Box and draw its fullsectional / half sectional front

view.

@B SCALE 1.08

LL DIMENSIONS IN MM

Packing

4 |Piston rod
Gland bush_

Nut

Cylinder

1
No. of f|

Name of par

Full sectional Cylmder

M72x6

Piston Rod

Material List:
l) Cylinder(C.1)-1 piece
land bush{Brass)-1 piece
3)Nul(C L)-1 piece
4)Piston Rod(M.S.)-1 piece
$)Packing(Ashestos)-As required

@25

Half Sectional front view
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Assembled the given parts of Universal Coupling and draw fullsectional / half sectional front
view.

Details of Universal Coupling

] +1V€I‘Slty
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Engineering Drawing solution

Assembled the given parts of Knuckle Joints and draw fullsectional / half sectional front view.
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Engineering Drawing solution

Assembled the given parts of Screw Jack and draw fullsectional / half sectional front view
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Engineering Drawing solution

Assembled the given parts of Centering Cone and draw fullsectional / half sectional front
view.
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