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ÃÖÖ´ÖÖ®µÖ ×®Ö¤ìü¿Ö    ::::  

(i) ÃÖ³Öß ¯ÖÏ¿®ÖÖë Ûêú ˆ¢Ö¸ü ¤üß×•Ö‹ …

(ii) µÖ×¤ü †Ö¾Ö¿µÖÛú ÆüÖê, ŸÖÖê ›ÒüÖ‡ÓÝÖ ¿Öß™ü Ûêú ¤üÖê®ÖÖë ¯ÖõÖÖë ÛúÖ ¯ÖÏµÖÖêÝÖ Ûú¸ëü …

(iii) ÃÖ³Öß ¯Ö×¸ü´ÖÖ¯Ö ×´Ö»Öß´Öß™ü¸ü ´Öë Æïü …
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(v) ‹ÃÖ.¯Öß. : 46-2003 ÃÖÓ¿ÖÖê×¬ÖŸÖ ÛúÖê›ü (¯ÖÏõÖê¯ÖÞÖ Ûêú ¯ÖÏ£Ö´Ö ÛúÖêÞÖ ×¾Ö×¬Ö Ûêú ÃÖÖ£Ö) ÛúÖ ¯ÖÖ»Ö®Ö Ûú ȩ̈ü …

(vi) ¯ÖÏ¿®Ö-2 Ûêú ×ÛúÃÖß ³Öß ¥ü¿µÖ (¯ÖÏõÖê¯Ö) ´Öë ×”û¯Öê ×Ûú®ÖÖ¸üÖë †£Ö¾ÖÖ ¸êüÜÖÖ†Öë ÛúÖê ®Ö ×¤üÜÖÖ‹Ñ …

(vii) ¯ÖÏ¿®Ö-4 Ûêú †”êû×¤üŸÖ ¥ü¿µÖÖë (¯ÖÏõÖê¯ÖÖë) ´Öë ×”û¯Öê ×Ûú®ÖÖ¸üÖë †£Ö¾ÖÖ ¸êüÜÖÖ†Öë ÛúÖê ×¤üÜÖÖ‹Ñ …

(viii) ¯ÖÏ¿®ÖÖë Ûêú †®ÖãÃÖÖ¸ü †¯Ö®Öê •Ö¾ÖÖ²Ö ¤ëü …

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 7 Æïü …
• ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ¤üÖ×Æü®Öê ÆüÖ£Ö Ûúß †Öê¸ü ×¤ü‹ ÝÖ‹ ÛúÖê›ü ®Ö´²Ö¸ü ÛúÖê ”ûÖ¡Ö ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü ¯Ö¸ü ×»ÖÜÖë …
• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë 4 ¯ÖÏ¿®Ö Æïü …
• Ûéú¯ÖµÖÖ ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü ×»ÖÜÖ®ÖÖ ¿Öãºþ Ûú¸ü®Öê ÃÖê ¯ÖÆü»Öê, ¯ÖÏ¿®Ö ÛúÖ ÛÎú´ÖÖÓÛú †¾Ö¿µÖ ×»ÖÜÖë …
• ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌü®Öê Ûêú ×»Ö‹ 15 ×´Ö®Ö™ü ÛúÖ ÃÖ´ÖµÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖ ×¾ÖŸÖ¸üÞÖ ¯Öæ¾ÖÖÔÆËü®Ö ´Öë 10.15 ²Ö•Öê

×ÛúµÖÖ •ÖÖµÖêÝÖÖ … 10.15 ²Ö•Öê ÃÖê 10.30 ²Ö•Öê ŸÖÛú ”ûÖ¡Ö Ûêú¾Ö»Ö ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌëüÝÖê †Öî̧ ü ‡ÃÖ †¾Ö×¬Ö Ûêú ¤üÖî¸üÖ®Ö ¾Öê
ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ ¯Ö¸ü ÛúÖê‡Ô ˆ¢Ö¸ü ®ÖÆüà ×»ÖÜÖëÝÖê …
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General Instructions : 

 (i) Attempt all the questions. 

 (ii) Use both sides of the drawing sheet, if necessary. 

 (iii) All dimensions are in millimetres. 

 (iv) Missing and mismatching dimensions, if any, may be suitably assumed.  

 (v) Follow the SP : 46-2003 revised codes (with first angle method of projection). 

 (vi) In no view of question 2, hidden edges or lines are required. 

 (vii) In question 4, hidden edges or lines are to be shown in views without section. 

 (viii) Give your answers according to questions. 

 

1. ×®Ö´®Ö×»Ö×ÜÖŸÖ ²ÖÆãü×¾ÖÛú×»¯ÖÛú ¯ÖÏ¿®ÖÖë Ûêú ˆ¢Ö ü̧ ¤üß×•Ö‹ … ÃÖÆüß ×¾ÖÛú»¯Ö †¯Ö®Öß ›ÒüÖ‡ÓÝÖ ¿Öß™ü ¯Ö ü̧ †Ö»Öê×ÜÖŸÖ Ûúß×•Ö‹ …  5 ×××× 1 = 5 

 (i) ¯Ö× ǘ̧ ÖÖ¯Ö ȩ̂üÜÖÖ ÛúÖê ȩ̂üÜÖÖÓ×ÛúŸÖ Ûú ü̧ŸÖê Æïü ? 

  (†) ”ûÖê™üß ›îü¿Ö ȩ̂üÜÖÖ ÃÖê   (²Ö) •ÖÓ•Öß ü̧ ȩ̂üÜÖÖ ÃÖê  

  (ÃÖ) »ÖÆü̧ ü¤üÖ ü̧ ȩ̂üÜÖÖ ÃÖê (¤ü) ¯ÖŸÖ»Öß ×®Ö Ó̧üŸÖ ü̧ ȩ̂üÜÖÖ ÃÖê  

 (ii) ®Öß“Öê ×¤üµÖÖ ÝÖµÖÖ ×“Ö¡Ö ×ÛúÃÖ ¯Ö Ó̧ǖ Ö ü̧ÖÝÖŸÖ “Öæ›Ìüß ÛúÖê ×“Ö×¡ÖŸÖ Ûú ü̧ŸÖÖ Æîü ?  

   

  (†) ‹ŒÃÖ™ü®ÖÔ»Ö ¾ÖÝÖÖÔÛúÖ ü̧ £ÖÐê›ü  (²Ö)  ‹ŒÃÖ™ü®ÖÔ»Ö V-£ÖÐê›ü 

  (ÃÖ)  ‡Ó™ü®ÖÔ»Ö ¾ÖÝÖÖÔÛúÖ ü̧ £ÖÐê›ü  (¤ü)  ‡Ó™ü®ÖÔ»Ö V-£ÖÐê›ü  

 (iii) ×ÝÖ²Ö Æêü›ü Ûúß ´Öë ×ÝÖ²Ö Æêü›ü ŒµÖÖë ¯ÖÏ¤üÖ®Ö ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ? 

  (†) ×²Ö®ÖÖ Æü²Ö Ûúß ÃÖêØ™üÝÖ ÛúÖê ×›üÃ™ü²ÖÔ Ûú ȩ̂ü †ÖÃÖÖ®Öß ÃÖê Ûúß (key) ÛúÖê ×®ÖÛúÖ»Ö®Öê Ûêú ×»Ö‹  

  (²Ö)  Ã®ÖêÆü®Ö Ûêú ×»Ö‹  

  (ÃÖ)  ÃÖÖï¤üµÖÖÔŸ´ÖÛú ÃÖ´Ö—Ö Ûêú ×»Ö‹  

  (¤ü)  ²Ö®ÖÖ®Öê Ûúß »ÖÖÝÖŸÖ Ûú´Ö Ûú ü̧®Öê Ûêú ×»Ö‹  

 (iv) ‹Ûú †Öê̄ Ö®Ö ×²ÖµÖØ ü̧ÝÖ ÛúÖ ¯ÖÏµÖÖê•Ö®Ö ÆüÖêŸÖÖ Æîü ? 

  (†) ¤üÖê ¯ÖÖ‡¯ÖÖë ÛúÖê •ÖÖê›Ìü®ÖÖ  (²Ö)  ÝÖ×ŸÖ¿Öß»Ö ¿ÖÖ°Í™ü ÛúÖê ÃÖÆüÖ ü̧Ö ¤êü®ÖÖ  

  (ÃÖ)  ¤üÖê ¿ÖÖ°Í™ü ÛúÖê •ÖÖê›Ìü®ÖÖ  (¤ü)  ¯ÖÖ‡¯Ö ÛúÖê ÃÖÆüÖ ü̧Ö ¤êü®ÖÖ  

 (v) ÃÖÖò×»Ö›ü ÛúÖÃ™ü †ÖµÖ ü̧®Ö ¯Öã»Öß ÛúÖê ¿ÖÖ°Í™ü ÃÖê ×ÛúÃÖ ´ÖÖ¬µÖ´Ö ÃÖê ÃÖÓ»ÖÝ®Ö ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ? 

  (†) × ü̧¾Öê™ü (Rivet) (²Ö)  ²ÖÖê»™ü (Bolt) 

  (ÃÖ)  Ûúß (Key) (¤ü)  Ã™üò›ü (Stud) 
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 Answer the following Multiple Choice Questions. Print the correct choice on your 

drawing sheet : 

 (i) The dimension lines are drawn as ? 

  (a) Small dash lines (b) Chain lines 

  (c) Wavy lines (d) Thin continuous lines 

 (ii) The figure given below shows the conventional representation of which threads ? 

   

  (a) External square threads (b) External V-threads 

  (c) Internal square threads (d) Internal V-threads 

 (iii) Why Gib head is provided on a Gib head key ? 

  (a) To facilitate the withdrawal of the key without disturbing the setting of the 

Hub. 

  (b) For lubrication purpose 

  (c) For the aesthetic sense 

  (d) To reduce the cost of manufacture 

 (iv) What is the purpose of an Open bearing ? 

  (a) To join two pipes (b) To support the moving shaft 

  (c) To join two shafts (d) To support the pipes 

 (v) Solid cast iron pulley is attached to the shaft by means of a _____. 

  (a) Rivet  (b) Bolt 

  (c) Key  (d) Stud 

 

2. (i) ‹Ûú ÃÖ´Ö¯Ö× ǘ̧ ÖÖÞÖ ¯Öî́ ÖÖ®Öê ÛúÖê ²Ö®ÖÖ‡‹ …    4 

 (ii) ‹Ûú ×¡ÖÛúÖêÞÖßµÖ ×¯Ö ü̧Ö×´Ö›ü ÛúÖ ×”û®®ÖÛú (†Ö¬ÖÖ ü̧ ³Öã•ÖÖ 40 ×´Ö´Öß, ¿ÖßÂÖÔ ³Öã•ÖÖ 30 ×´Ö´Öß †Öî̧ ü ‰Ñú“ÖÖ‡Ô 60 ×´Ö´Öß) 

†¯Ö®Öê †õÖ ÃÖê ‹“Ö.¯Öß. ¯Ö ü̧ »Ö´²Ö¾ÖŸÖ ×Ã£ÖŸÖ Æîü … ‡ÃÖÛúß ‹Ûú †Ö¬ÖÖ ü̧ ³Öã•ÖÖ ¤ü¿ÖÔÛú Ûêú ÃÖ´Öß¯Ö Æîü †Öî̧ ü ¾Öß.¯Öß. Ûêú 

ÃÖ´ÖÖ®ÖÖ®ŸÖ ü̧ Æîü … ‡ÃÖÛúÖ ‹Ûú ÃÖ´Ö¯Ö× ǘ̧ ÖÖÞÖ ¯ÖÏõÖê̄ Ö ²Ö®ÖÖ‡‹ … †õÖ ÛúÖê ×¤üÜÖÖ‡‹ †Öî̧ ü ¤êüÜÖ®Öê Ûúß ×¤ü¿ÖÖ ÛúÖ ÃÖÓÛêúŸÖ 

¤üß×•Ö‹ … ÃÖ³Öß †ÖµÖÖ´Ö ¤üß×•Ö‹ …    7 

 (iii)  ‹Ûú ÃÖß¬ÖÖ ÂÖ›Ëü³Öã•ÖÖÛúÖ ü̧ ×¯ÖÏ•´Ö (†Ö¬ÖÖ ü̧ ³Öã•ÖÖ 20 ×´Ö´Öß, ‰Ñú“ÖÖ‡Ô 70 ×´Ö´Öß), ‹Ûú ÝÖÖê»ÖÖ¬ÖÔ (¾µÖÖÃÖ 80 ×´Ö´Öß) Ûêú 

²Öß“ÖÖê²Öß“Ö ÝÖÖê»ÖÖ¬ÖÔ Ûêú ‰ú¯Ö ü̧ß ÝÖÖê»ÖÖÛúÖ ü̧ ÃÖŸÖÆü ¯Ö ü̧ ¸üÜÖÖ ÝÖµÖÖ Æîü … ×¯ÖÏ•´Ö Ûêú ¤üÖê †Ö¬ÖÖ ü̧ ×Ûú®ÖÖ ȩ̂ü ¾Öß.¯Öß. Ûêú 

‰ú¬¾ÖÖÔ¬Ö ü̧ Æîü … ÃÖÖ´ÖÖ®µÖ †õÖ ‹“Ö.¯Öß. Ûêú ‰ú¬¾ÖÖÔ¬Ö ü̧ Æîü … šüÖêÃÖÖë Ûêú ÃÖÓµÖÖê•Ö®Ö ÛúÖ ÃÖ´Ö¯Ö× ǘ̧ ÖÖÞÖ ¯ÖÏõÖê̄ Ö ²Ö®ÖÖ‡‹ … 

ÃÖÖ´ÖÖ®µÖ †õÖ ŸÖ£ÖÖ ¤êüÜÖ®Öê Ûúß ×¤ü¿ÖÖ ÛúÖ ÃÖÓÛêúŸÖ ¤üß×•Ö‹ … ÃÖ³Öß †ÖµÖÖ´Ö ¤üß×•Ö‹ …  13 
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 (i) Construct an isometric scale. 

 (ii) A frustum of triangular pyramid (base edge 40 mm, top edge 30 mm and height 

60 mm) is kept with its axis perpendicular to H.P. One of the base edges is 

nearer to the observer and is parallel to V.P. Draw its isometric projection. Show 

the axis and indicate the direction of viewing. Give all dimensions. 

 (iii) A vertical hexagonal prism (base edge 20 mm, height 70 mm) is placed centrally 

on the top circular face of a hemisphere (Diameter 80 mm). Two base edges of 

the prism are perpendicular to V.P. The common axis is perpendicular to H.P. 

Draw the isometric projection of the combination of solids. Show the common 

axis and indicate the direction of viewing. Give all dimensions. 

 

3.  (i) †õÖ ÛúÖê »Ö´²Ö¾ÖŸÖ ü̧ÜÖŸÖê Æãü‹, ‹Ûú M20 ´ÖÖ¯Ö ¾ÖÖ»Öê ÆãüÛú ²ÖÖê»™ü (Hook bolt) ÛúÖ 1 : 1 Ûúß ´ÖÖ¯Ö®Öß ´Öë 

ÃÖ´´ÖãÜÖ ¥ü¿µÖ †Öî̧ ü ‰ú¯Ö ü̧ß ¥ü¿µÖ ²Ö®ÖÖ‡‹ … ´ÖÖ®ÖÛú †ÖµÖÖ´Ö ¤üß×•Ö‹ … 8  

†£Ö¾ÖÖ 

  ¯»Öê™üÖë Ûúß ´ÖÖê™üÖ‡Ô 16 ×´Ö´Öß »ÖêŸÖê Æãü‹ ‹Ûú ØÃÖÝÖ»Ö × ü̧¾Öê™êü›ü »Öî̄ Ö •ÖÖò‡Ó™ü (Single riveted lap joint) ÛúÖ 

”êû×¤üŸÖ ÃÖ´´ÖãÜÖ ¥ü¿µÖ  1 : 1 Ûúß ´ÖÖ¯Ö®Öß ´Öë ²Ö®ÖÖ‡‹ … ´ÖÖ®ÖÛú †ÖµÖÖ´Ö ¤üß×•Ö‹ …   

 (ii) †õÖ ÛúÖê ‹“Ö.¯Öß. ¯Ö ü̧ »Ö´²Ö¾ÖŸÖ ü̧ÜÖŸÖê Æãü‹, M10 ´ÖÖ¯Ö ¾ÖÖ»Öê ‹Ûú ÂÖ™Ëü³Öã•ÖÖÛúÖ ü̧ ÃÖÖòÛêú™ü Æêü›ü ÃÛÎæú 

(Hexagonal Socket Screw) ÛúÖ ÃÖ´´ÖãÜÖ ¥ü¿µÖ ´ÖãŒŸÖÆüÃŸÖ ²Ö®ÖÖ‡‹ … ´ÖÖ®ÖÛú †ÖµÖÖ´Ö ¤üß×•Ö‹ …  5 

†£Ö¾ÖÖ 

  †õÖ ÛúÖê ‹“Ö.¯Öß. †Öî̧ ü ¾Öß.¯Öß. Ûêú ÃÖ´ÖÖ®ŸÖ ü̧ ü̧ÜÖŸÖê Æãü‹, ‹Ûú ¯»Öê®Ö Ã™üò›ü (Plain Stud) ¾µÖÖÃÖ 20 ×´Ö´Öß ÛúÖ 

ÃÖ´´ÖãÜÖ ¥ü¿µÖ †Öî̧ ü ¯ÖÖ¿¾ÖÔ ¥ü¿µÖ ´ÖãŒŸÖÆüÃŸÖ ²Ö®ÖÖ‡‹ … ´ÖÖ®ÖÛú †ÖµÖÖ´Ö ¤üß×•Ö‹ …   

 (i) Draw to scale 1 : 1 the front view and top view of a Hook bolt of size M20, 

keeping the axis vertical. Give standard dimensions. 

OR 

  Draw to scale 1 : 1, the sectional front view of a Single riveted lap joint for 

joining the plates of thickness 16 mm. Give standard dimensions. 

 (ii) Keep the axis vertical, sketch freehand the front view of a Hexagonal socket 

head screw of size M10. Give standard dimensions. 

OR 

  Keep the axis parallel to both H.P. and V.P. sketch freehand the front view and 

side view of a Plain stud of diameter 20 mm. Give standard dimensions. 
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4. ×“Ö¡Ö-1 ´Öë ‹Ûú °»Öï•Ö ¯ÖÖ‡¯Ö •ÖÖò‡Ó™ü (Flanged pipe joint) Ûêú ¯Öã•ÖÖí ÛúÖ ×¾Ö¾Ö ü̧ÞÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … ‡®Ö ¯Öã•ÖÖí ÛúÖê 

šüßÛú ÃÖê ‹Ûú×¡ÖŸÖ Ûú ü̧Ûêú 1 : 1 Ûúß ´ÖÖ¯Ö®Öß ´Öë ‡ÃÖÛêú ×®Ö´®Ö×»Ö×ÜÖŸÖ ¥ü¿µÖÖë ÛúÖê ²Ö®ÖÖ‡‹  : 

 (i) ×®Ö“Ö»ÖÖ † Ô̈ü ÛúÖ™ü ÃÖ×ÆüŸÖ ÃÖ´´ÖãÜÖ ¥ü¿µÖ …   14 

 (ii) ¤üÖ×Æü®Öê †Öȩ̂ ü ÃÖê ¤êüÜÖŸÖê Æãü‹, ¯ÖÖ¿¾ÖÔ ¥ü¿µÖ …   8 

 ¿ÖßÂÖÔÛú ŸÖ£ÖÖ ¯ÖÏµÖãŒŸÖ ´ÖÖ¯Ö®Öß †Ö»Öê×ÜÖŸÖ Ûúß×•ÖµÖê … ¯ÖÏõÖê̄ Ö ×“ÖÅ®Ö ²Ö®ÖÖ‡‹ … 6 ´ÖÆü¢¾Ö¯ÖæÞÖÔ ×¾Ö´ÖÖ‹Ñ ¤üß×•Ö‹ …  6 

 Figure-1 shows the details of the parts of a Flanged Pipe Joint. Assemble these parts 

correctly and then draw to scale 1 : 1 its following views : 

 (i) Front view lower half in section. 

 (ii) Side view looking from right. 

 Print the title and the scale used. Draw the projection symbol. Give 6 important 

dimensions. 

  

†£Ö¾ÖÖ / OR 
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 ×“Ö¡Ö-2 ´Öë ‹Ûú Ã»Öß¾Ö †Öî ü̧ ÛúÖò™ü ü̧ •ÖÖò‡Ó™ü (Sleeve and cotter joint) Ûêú ÃÖÓÝÖÏ×ÆüŸÖ ¥ü¿µÖÖë ÛúÖê ×¤üÜÖÖµÖÖ ÝÖµÖÖ Æîü … 

‡®Ö ¯Öã•ÖÖí ÛúÖê šüßÛú ÃÖê †»ÖÝÖ Ûú ü̧Ûêú ‡ÃÖÛêú ×®Ö´®Ö×»Ö×ÜÖŸÖ ¯Öã•ÖÖí Ûêú ¥ü¿µÖÖë ÛúÖê 1 : 1 Ûúß ´ÖÖ¯Ö®Öß ´Öë ²Ö®ÖÖ‡‹ … ¯Öã•ÖÖí Ûúß 

‹“Ö.¯Öß. †Öî̧ ü ¾Öß.¯Öß. ¤üÖê®ÖÖë Ûêú ÃÖÓ²ÖÓ¬Ö ´Öë ¤üß ÝÖµÖß Ã»Öß¾Ö ŸÖ£ÖÖ ÛúÖò™ü̧ ü-A Ûúß ×Ã£Ö×ŸÖ ¾ÖÆüß ü̧×ÜÖµÖê …  

 (i) Ã»Öß¾Ö (Sleeve) : 

  (†) ‰ú¯Ö ü̧ß † Ô̈ü ÛúÖ™ü ÃÖ×ÆüŸÖ, ÃÖ´´ÖãÜÖ ¥ü¿µÖ …  8 

  (²Ö) ²ÖÖ‹Ñ †Öȩ̂ ü ÃÖê ¤êüÜÖŸÖê Æãü‹ ¯ÖÖ¿¾ÖÔ ¥ü¿µÖ …    7 

 (ii) ÛúÖò™ü̧ ü-A (Cotter-A) : 

  (†) ÃÖ´´ÖãÜÖ ¥ü¿µÖ    4 

  (²Ö) ‰ú¯Ö ü̧ß ¥ü¿µÖ    3 

 ¤üÖê®ÖÖë Ûêú ¿ÖßÂÖÔÛú ŸÖ£ÖÖ ¯ÖÏµÖãŒŸÖ ´ÖÖ¯Ö®Öß †Ö»Öê×ÜÖŸÖ Ûúß×•Ö‹ … ¯ÖÏõÖê̄ Ö ×“ÖÅ®Ö ²Ö®ÖÖ‡‹ … 6 ´ÖÆ¢¾Ö¯ÖæÞÖÔ ×¾Ö´ÖÖ‹Ñ ¤üß×•Ö‹ …  6 

 Figure-2 shows the assembly of a sleeve and cotter joint. Disassemble the parts 

correctly and then draw its following views of the components to scale 1 : 1, keep the 

same position of both sleeve and cotter-A with respect to both H.P. and V.P. 

 (i) Sleeve : 

  (a) Front view, upper half in section. 

  (b) Side view looking from left. 

 (ii) Cotter-A : 

  (a) Front view 

  (b) Top view 

 Print the title of both and the scale used. Draw the projection symbol. Give 6 important 

dimensions. 
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_____________ 




