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Exploring science and mathematics

8.2. Pinhole camera

Introduction

�e pinhole camera is a simple device which allows light to pass only through a very small hole of the 
size of a pin tip. By putting a screen (�at surface) at a distance from this hole, you can see the image of 
an object (present in front of the pinhole on other side) on the screen. If the screen is a thin translucent 
sheet, then the image can be observed on both sides of screen. See �gure 1 below.

Figure 1 Schematic of pinhole camera that also acts as a measuring device

In this unit, you will make a pinhole camera and use it as a measurement device. You will also understand 

how an image is formed by a pinhole.

Task 1: Making a pinhole camera

Pinhole 
(to allow light from the object)

Trace paper (screen)Eye piece (to view the image)

Materials: Black chart paper, tracing paper/translucent polythene sheet, printed ruler on paper or 
graph paper, measuring tape, scissors, adhesive, cutter, sticky tape, aluminium foil used in kitchen

Figure 2(a) Rolling chart paper

�is stage is one of making and the task is to come up with a working pinhole camera. Instructions for 
making are given below.

i. Cut a rectangular piece from the black chart paper and roll into a hollow tube. Secure with sticky 
tape or with rubber bands so that the tube is �rm. �e diameter should be approximately 3 cm 
and height 25 cm.
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i. 

8.2. Crpj;Jis Nfkuh

mwpKfk;
Crpj;Jis Nfkuh Xu; vspikahd fUtp. ,jpy; Crp Kidapd; msitf; nfhz;l kpfr;rpwpa Xl;ilapd; topahf kl;LNk xsp 
nry;Yk;. ,e;j Xl;ilapypUe;J Fwpg;gl;l njhiytpy; xU jpiuia (jl;ilahd Nkw;gug;igf; nfhz;lJ) itg;gjd; %yk;> 
mj;jpiuapy; xU nghUspd; gpk;gj;ij (Crpj;Jisf;F vjpu;jpirapy; cs;sJ) ePq;fs; ghu;f;fyhk;. xspfrpAk; xU nkypjhd 
jfl;ilj; jpiuahf vLj;Jf;nfhz;lhy;> jpiuapd; ,uz;L gf;fq;fspYk; gpk;gj;ijg; ghu;f;fyhk;. fPNo nfhLf;fg;gl;Ls;s 
glk; 1I ghUq;fs;. 

fz;zUF nyd;]; (gpk;gj;ijg; ghu;g;gjw;F) gbtiuj; jhs; (jpiu)

mstpLk; fUtpahf cgNahfg;gLk; Crpj;Jis Nfkuhtpd; rpj;jupg;G tiuglk;

Crpj;Jis 
(nghUspypUe;J tUk; xspia mDkjpf;f)

,e;jg; ghlg;gpuptpy;> Xu; Crpj;Jis Nfkuhitj; jahupj;J mij mstpLk; fUtpahf gad;gLj;jg;NghfpwPu;fs;. 

Crpj;Jis vt;thW gpk;gj;ij cUthf;FfpwJ vd;gijAk; ePq;fs; Gupe;Jnfhs;tPu;fs;. 

nray; 1: Xu; Crpj;Jis Nfkuhit jahupj;jy;

nray;glf;$ba Xu; Crpj;Jis Nfkuhit jahupf;Fk; fl;lk; ,J. ,jw;fhd topKiw fPNo nfhLf;fg;gl;Ls;sJ. 

fWg;G tiuglj; jhspypUe;J nrt;tf tbtyhd xU gFjpia ntl;Lq;fs;. mij xU cs;sPlw;wf; Fohahf 
RUl;Lq;fs;. mJ tpupahky; ,Wf;fkhf ,Ug;gjw;F> Fohia ];bf;fp Nlg; nfhz;L xl;Lq;fs; my;yJ ug;gu; 
Ngz;il gad;gLj;Jq;fs;. mjd; tpl;lk; Vwj;jho 3 nr.kP kw;Wk; cauk; 25 nr.kPMf ,Uf;f Ntz;Lk;. 

glk; 2(a): 

fWg;G tiuglj; (chart) jhs;> gbtiu jhs;/xsp frpAk; ghypj;jPd; jhs;>  msTfs; mr;rplg;gl;l xU jhs; my;yJ 
tiuf;fl;l jhs;> msit ehlh> fj;jupf;Nfhy;> xl;Lg;gir> ];bf;fp Nlg; (gir ehlh)> rikayiwapy; 
gad;gLj;jg;gLk; mYkpdpa nkd;jfL. 

glk; 1: 

nghUl;fs;

tiuglj; jhisr; RUl;Ljy;

fzpjk; kw;Wk; mwptpay; Njly;
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8.2. Pinhole camera

Figure 2(b) Chart paper as pipe

You can also vary the diameter and length of the tube. Smaller diameter will increase the clarity of the 
image. (One can also use the discarded cardboard tubes used for packaging on which aluminium foil or 
kitchen paper tissue are rolled.)

ii. Cover the other end of the tube with a translucent sheet of tracing paper or a similar material. 
�is sheet will work as the screen. Let us call this tube as the image tube (IT). Put the markings 
on the screen as shown in �gure 3 at every 5 mm. �e markings will help in measuring the size of 
the image formed on the screen in task 3.

Figure 3 Markings on screen for measuring image size

iii. Fold another rectangular chart paper into a cylindrical tube such that it is smaller in length and 
slightly larger in diameter than the IT, so that the IT can slide inside smoothly. Cover one end of 
this tube with a circular black chart paper or aluminium foil and make a hole in the centre using a 
pin (aluminium foil is slightly easier to work with). We will call this tube the pinhole tube (PT).

Figure 4 IT and PT
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ii. 

iii. 

glk; 2(b) : 

xspfrpAk; gbtiu jhs; my;yJ mJNghd;w xU nghUisf; nfhz;L Fohapd; kw;nwhU gf;fj;ij 
milf;fTk;. ,J jpiuNghy; nray;gLk;. ,e;jf; Fohia gpk;gf; Foha; (IT) vd;wiof;fyhk;. glk; 3-y; 
,Ug;gijg;Nghy; jpiuapd; xt;nthU 5 kp.kP. J}uj;jpYk; msTfisf; FwpAq;fs;. ,f;FwpaPLfs;> nray; 3-y; 
gpk;gj;jpd; msit mstpl cjtpahf ,Uf;Fk;. 

Fohapd; tpl;lk; kw;Wk; ePsj;ij ePq;fs; khw;wpf;nfhs;syhk;. Fiwthd tpl;lj;jpy; gpk;gk; mjpf 
njspthf ,Uf;Fk;. (mYkpdpa nkd;jfL my;yJ rikayiw b\pA+ Ngg;gu; Rw;wg;gl;L tUk; ml;ilfisAk; 
Foha;fshf gad;gLj;jyhk;.)

glk; 3 : 

ITI tpl ePsj;jpy; rpwpjhfTk; tpl;lj;jpy; ngupjhfTk; ,Uf;Fk; tifapy;> ,d;ndhU nrt;tf tbt 
tiuglj;jhis cUisf; Fohahf kbAq;fs;. ,jdhy;> ,f;Foha;f;Fs; IT vspjhf cs;Eioa KbAk;. ,jd; 
xU gf;fj;ijf; fWg;G epw tiuglj;jhs; my;yJ mYkpdpa nkd;jfl;ilf; nfhz;L %btpl;L> mjpy; 
Crpiaf; nfhz;L Xu; Xl;ilia NghLq;fs; (mYkpdpa nkd;jfL gad;gLj;JtJ vspjhf ,Uf;Fk;). 
,e;jf; Fohia Crpj;Jis Foha; (PT) vd;wiog;Nghk;.

glk; 4: IT  PTkw;Wk;  

Crpj;Jisf; Foha;

gpk;gf; Foha;

8.2. Crpj;Jis Nfkuh

Foha; Nghy RUl;lg;gl;l tiuglj; jhs;

gpk;gj;ij mstpl jpiuapypUf;Fk; FwpaPLfs;

kw;Wk;
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iv. Insert IT inside PT (as shown in �gure 5) till the screen just touches the pinhole (refer �gure 1). 
Mark a point ‘0’ on the IT where PT ends. Now take the IT out and stick a strip of white paper 
on it along its length (which is already done in �gures 4 and 5). Taking point ‘0’ as zero, mark 5 
mm intervals on the paper so that it can be used as a scale. [You may also use a printed scale, if 
available.] (Also refer �gure 9. ) �is scale will be used to measure , i.e., the distance between the 
screen and pinhole. 

 Now the pinhole camera is ready to use! 

Figure 5 Assembling the camera

v. To view an image, point the pinhole towards the object (the object should be brightly lit) and 
adjust the distance between the screen and the pinhole to view a clear image of the object on the 
screen. A picture of the Homi Bhabha Centre for Science Education building, Figure 6(a), when 
viewed through the pinhole is shown in Figure 6(b).

Figure 6(a) Object

Figure 6(b) Image in pinhole camera
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iv. 

v. 

 

      

Gs;sp 'O'Gs;sp 'O'Gs;sp 'O'

glk; 5: Nfkuhitj; njhFg;gJ

gpk;gj;ijg; ghu;g;gjw;F> nghUis Nehf;fpathW Crpj;Jisia itAq;fs;. gpd;du;> jpiuapy; nghUspd; 
(nghUspd; Nky; ntspr;rk; epiwa glNtz;Lk;) njspthd gpk;gk; njupAk; tiuapy; jpiuf;Fk; 
Crpj;Jisf;Fk; ,ilNa cs;s njhiyit rupnra;Aq;fs;. N`hkp ghgh mwptpay; fy;tp ikaj;jpd;  
fl;llj;ij (glk; 6(a))> Crpj;Jisapd; %yk; ghu;j;jgb vLf;fg;gl;l glk; 6(b)-y; nfhLf;fg;gl;Ls;sJ.

glk; 6(a): nghUs;

glk; 6(b): Crpj;Jis Nfkuhtpy; vLf;fg;gl;;lJ

Nfkuhitj; njhFg;gJ

nghUs;

Crpj;Jis Nfkuhtpy; vLf;fg;gl;lJ

fzpjk; kw;Wk; mwptpay; Njly;

/

/

Crpj;Jis jpiuiaj; njhLk; tpjj;jpy; (glk; 1I ghUq;fs;)> PTf;Fs; ITI Eioj;jpLq;fs; (glk; 5y; 
nfhLf;fg;gl;Ls;sJNghy;). PT epw;Fk; ,lj;jpy;> ITapy;  'O' vd;W FwpAq;fs;. ,g;NghJ ITI ntspNa 
vLj;J mjd; ePsthl;by; xU nts;isj; jhis xl;Lq;fs; (glq;fs; 4 kw;Wk; 5y; ,J Vw;fdNt 
nra;ag;gl;bUf;fpwJ). me;jj; jhspy;> Gs;sp 'O'it G+[;[pakhf vLj;Jnfhz;L> 5 kp.kP. ,ilntspapy; 
FwpapLq;fs;. ,jd;%yk;> ,ij msTNfhshf gad;gLj;jyhk; (msTfs; mr;rplg;gl;l xUjhs; 
,Ue;jnjd;why; mijAk; gad;gLj;jyhk;). Crpj;Jis kw;Wk; jpiuf;F ,ilNaahd njhiyit  vdf; 
nfhs;syhk;.  -I mstpLtjw;F ,e;j msTNfhy;; gad;gLk;. Crpj;Jis Nfkuh ,g;NghJ jahu;! 
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8.2. Pinhole camera

Q1. What has changed from the object to the image? Can you describe the changes and think of reasons?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q2. What happens to the image: 

i. if without changing the pinhole camera setting, you move further away from the object? Compare 
your image in terms of what view is covered now and before, size of image etc.

         _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ii. if you increase the distance between the pinhole and the screen?

         _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

iii.  if the illumination (brightness) of the object changes, or you look towards another object with 
lesser illumination? 

         _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q3. Now explore what happens if the pinhole size is smaller and larger respectively. First, make some 
guess of how variation in the pinhole size will a�ect the image.  [You may compare the same object with 
pinhole cameras of di�erent groups, which may vary in pinhole size.]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Task 2: Constructing a model to explain the image formation in task 1

T

T’

P

B

Figure 7 Draw rays originating from the object and falling on screen
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

        

ii. 

         _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

iii. 

         _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.1. nghUSf;Fk; gpk;gj;Jf;Fk; ,ilNa VNjDk; khw;wk; cs;sjh? vd;ndd;d khw;wq;fs; cs;sd? ,k;khw;wq;fis 
        tptupj;J mjw;fhd fhuzq;fis Nahrpj;Jf; $wKbAkh? 

Nf.2. gpd;tUk; nray;ghLfshy; gpk;gj;Jf;F vd;dthFk;: 
i. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

nghUistpl;L njhiythf Crpj;Jisia efu;j;jpr; nrd;why; vd;dthFk;? ,t;thW efu;j;Jk;NghJ> 
Crpj;Jis Nfkuhtpd; mikg;ig khw;whky; ,Uf;fNtz;Lk;. ,jw;F Kd;Dk; gpd;Dk; ghu;itf; fsk; 
vt;thwpUe;jJ> gpk;gj;jpd; msT Nghd;wtw;wpd; mbg;gilapy; xg;gpl;Lg;ghu;f;fyhk;. 

Crpj;Jisf;Fk; jpiuf;Fk; ,ilNaahd njhiyit mjpfupj;jhy; gpk;gj;Jf;F vd;dthFk;?

nghUspd; Nky; gLk; xsp (ntspr;rk;) khwpdhy;> my;yJ Fiwthd xspiaf; nfhz;l NtnwhU 
nghUis ePq;fs; ghu;f;Fk;NghJ gpk;gj;Jf;F vd;dthFk;?

Nf.3. ,g;NghJ> Crpj;Jisapd; msT ngupjhfTk; rpwpajhfTk; ,Ue;jhy;> KiwNa vd;d elf;Fk; vd;gij 
MuhAq;fs;. Kjypy;> Crpj;Jisapy; cs;s NtWghL vt;thW gpk;gj;ij ghjpf;Fk; vd;gij CfpAq;fs; [ntt;NtW 
FOf;fSk; mtutu;fspd; Crpj;Jis Nfkuhf;fisg; (Crpj;Jisapd; msT khWglyhk;) gad;gLj;jp xNu 
nghUis cw;WNehf;fp xg;gpl;Lg;ghu;f;fyhk;]. 

nray; 2: nray; 1y; elf;Fk; gpk;g cUthf;fj;ij tpsf;f xU khjpupaikg;ig cUthf;FtJ 

T

T�

P

B

nrq;Fj;J jsk;

gpk;g jsk;

fpilkl;l jsk;

nghUs; jsk;

8.2. Crpj;Jis Nfkuh

glk; 7: nghUspypUe;J Njhd;wp jpiuapy; tpOk; xspf;fjpu;fis tiuAq;fs;
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P

Z

Z’ 

Q

Figure 8 By drawing rays originating from the object, predict where green point (Z in the �gure) 
and the brown point (Q in the �gure) would be observed on the screen (image plane).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q2b. Do you think there is a relation between the points on the object and the image plane? Discuss.  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q2c. Referring to �gure 8, can you explain the orientation of the image observed?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Here our aim is to construct a geometrical model that would explain the image formation observed in 
task 1. 

One of the understandings that evolved over the years is that when light travels in a medium of constant 
refractive index, it travels in a straight line. �erefore, the path of light is represented using a ray. You must 
have seen ray diagrams in your science book.

Q1. Let us try to draw a ray diagram to represent the image formation obtained in task 1. One ray TP 
starting from the top of an object which goes in a straight line towards the pinhole P will meet the 
screen at point T', as already drawn in �gure 7. Can you draw three rays similar to TPT' originating from 
di�erent points from the object in the �gure?

Q2a. Refer to �gure 8. Consider the ray ZPZ'. �e ray starts from a green coloured point Z in the object. 
�ere is a brown coloured point at Q. What do you think will be seen at Z' in the image plane – a green dot 
or a brown dot? Similarly, suppose there is another ray QPQ'. What will you see at Q' in the image plane?
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

nray; 1y; ehk; cw;Wf;ftdpj;j gpk;g cUthf;fj;ij tpsf;f xU tbtpay; khjpupaikg;ig cUthf;FtJjhd; 
,q;F ek;Kila ,yf;fhFk;. 

xsptpyfy; vz; khwpypahf ,Uf;Fk; Xu; Clfj;jpy; xsp nry;Yk;NghJ> mJ Neu;Nfhl;by; nry;Yk; vd;gJ gy  
Mz;Lfhykhf ehk; rpe;jpj;J mile;j GupjyhFk;. vdNt> xspapd; ghijia ’XUfjpuhy;” Fwpf;fpNwhk;. 
cq;fSila mwptpay; Gj;jfj;jpy; fjpu; tiuglq;fisg; ghu;j;jpUg;gPu;fs;. 

Nf.1. nray; 1y; fpilj;j gpk;g cUthf;fj;ij Fwpj;Jf;fhl;l xU fjpu; tiuglj;ij tiua Kaw;rpg;Nghk;. TP vd;w 
xspf;fjpu; nghUspypUe;J Gwg;gl;L> Crpj;Jis P-I Nehf;fp Neu;Nfhl;by; nrd;W> Gs;sp T'-apy; jpiuiar; 
re;jpf;Fk;. ,J> glk; 7y; Vw;fdNt tiue;J fhl;lg;gl;Ls;sJ. TPT' Nghd;Nw ,Uf;Fk; %d;W xspf;fjpu;fis> 
glj;jpy; cs;s nghUspd; ntt;NtW Gs;spfspypUe;J> cq;fshy; tiuaKbAkh? 

Nf.2a. glk; 8I ghUq;fs;. mjpYs;s> xspf;fjpu; ZPZ'-I vLj;Jf;nfhs;Sq;fs;. nghUspy; cs;s gr;ir epwg; 
Gs;spahd Z-ypUe;J fjpu; Gwg;gLfpd;wJ. Q-tpy; gOg;G epwg; Gs;sp ,Uf;fpd;wJ. gpk;g jsj;jpYs;s Z'-,y; vd;d 
njupAk; vd;W epidf;fpwPu;fs;? gr;ir epwg; Gs;spah my;yJ gOg;G epwg; Gs;spah? mNjNghy> QPQ' vd;W 
,d;ndhU fjpu; cs;sJ vd;W vLj;Jf;nfhs;Nthk;. gpk;g jsj;jpYs;s Q'-,y; ePq;fs; vd;d fhz;gPu;fs;? 

       nghUspypUe;J njhlq;Fk; xspf;fjpHfis tiutjd; %yk;> gr;ir kw;Wk; 
gOg;G epwg; Gs;spfis jpiuapy; (gpk;g jsk;) vq;F ghHf;fKbAk; vd;gij CfpAq;fs;

 

P

Z

Z� 

Q

 

nghUs; jsk;
gpk;g jsk;

nrq;Fj;J jsk;

Nf2b. gpk;g jsk; kw;Wk; nghUspy; ,Uf;Fk; Gs;spfSf;F ,ilNa njhlu;G cs;sJ vd;W epidf;fpwPu;fsh? 
fye;JiuahLq;fs;. 

Nf.2c. glk; 8I ghu;j;J> mjpy; njupAk; gpk;gj;jpd; jpiraikg;ig (orientation) cq;fshy; tpsf;f KbAkh? 

glk; 8: 

fzpjk; kw;Wk; mwptpay; Njly;
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8.2. Pinhole camera

Q2d. What should be be the light path if the image was to be of same orientation as the object? Check if 
this is observed in any of the pinhole cameras made by you or your friends.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q3. Now, with the knowledge of light path discussed in the previous question, draw two rays in �gure 8 
which originate from the same point on the object, fall on the surface surrounding the pinhole (which 
acts as a blocking surface), and don’t enter the hole. Where will these rays go? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q4. If this blocking surface is removed, then where would these rays go? What would be the e�ects of 
these light rays on the image on the screen?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q5. What do you think will happen to the image if the size of the pinhole is too big? Is your answer 
consistent with your observations in task 1?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Further questions to discuss: Based on the above model/representation of image formation, answer the 
following questions:

Q6. To get a clear image, why do you think object should be well-illuminated?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q7. What do you think will happen to the image, if the size of the pinhole is too small? Is your answer 
consistent with your observations in task 1?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Task 3: Measuring the height of a very tall object

Pilot (Ideal scenario)

Figure 9 below shows the diagram for image formation in a pinhole camera. 

Figure 9 Schematic diagram of pinhole camera
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H

PT IT

D

h

Nf.2d. nghUspd; mNj jpiraikg;ig gpk;gKk; nfhz;bUf;fNtz;Lk; vd;why; xspapd; ghij vt;thW 
,Uf;fNtz;Lk;? ePq;fs; my;yJ cq;fspd; ez;gu;fs; jahupj;j Crpj;Jis Nfkuhf;fs; vjpyhtJ ,t;thwhd 
xd;iw ghu;f;f Kbfpwjh vd;gij NrhjpAq;fs;. 

Nf3. Ke;ija Nfs;tpapy; xspapd; ghijiaf; Fwpj;J fye;Jiuahb> njupe;J nfhz;lgpd;> ,g;NghJ glk; 8I 
ghUq;fs;. nghUspd; xNu Gs;spapypUe;J ,uz;L fjpHfs; Gwg;gLkhW tiuAq;fs;. mit Crpj;Jisf;Fs; 
Eioatpy;iy. khwhf> mij Rw;wpAs;s Nkw;gug;gpy; (jLg;Gg; gug;ghf ,J nray;gLk;) tpOfpd;wd. ,e;jf; fjpHfs; 
vq;F nry;Yk;?

Nf4. ,e;jj; jLg;Gg; gug;ig vLj;Jtpl;Nlhnkd;why;> ,e;jf; fjpHfs; vq;Nf nry;Yk;? jpiuapd; gpk;gj;jpy; ,e;jf; 
fjpHfspd; tpisTfs; vd;dthf ,Uf;Fk;?

Nf5. Crpj;Jisapd; msT kpfg;ngupjhf ,Ue;jhy;> gpk;gj;Jf;F vd;dthFk; vd;W epidf;fpwPHfs;? cq;fSila 
gjpy; nray; 1y; cw;WNehf;fpatw;Wld; xj;Jg;Nghfpwjh?

fye;JiuahLtjw;F $Ljyhd Nfs;tpfs;: gpk;g cUthf;fj;Jf;fhd Nkw;fz;l khjpupaikg;G/rpj;jupg;gpd; 
mbg;gilapy; gpd;tUk; Nfs;tpfSf;Fg; gjpyspAq;fs;:

Nf6. njspthd gpk;gj;ijg; ngw> nghUspd; Nky; xsp Vd; ed;F tpo Ntz;Lk; vd;W epidf;fpwPHfs;?

Nf7. Crpj;Jisapd; msT kpff;Fiwthf ,Ue;jhy;> gpk;gj;Jf;F vd;dthFk; vd;W epidf;fpwPHfs;? cq;fSila 
gjpy; nray; 1y; cw;WNehf;fpatw;Wld; xj;Jg;Nghfpwjh?

nray; 3: kpf caukhd nghUspd; cauj;ij mstpLjy; 

Kd;Ndhl;lk; (fUj;jpay; #oy;) 

Crpj;Jis Nfkuhtpy; epfOk; gpk;g cUthf;fj;Jf;fhd tiuglk; fPOs;s glk; 9y; nfhLf;fg;gl;Ls;sJ.

8.2. Crpj;Jis Nfkuh

glk; 9: Crpj;Jis Nfkuhtpd; rpj;jupg;G tiuglk;

n
gh

U
s

;

Crpj;Jis
gbtiuj; jhs;

fz;zUF nyd;];
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Exploring science and mathematics

You have to measure three quantities, distance (D) between pinhole and the object, screen-pinhole 
distance ( ), and size (h) of the image on the screen. 

Once you know D, , and h you can �nd the height of the object H based on the following considerations. 

Consider the two triangles in �gure 9 with shared vertex at the pinhole. Since they are similar triangles, 
H/D = h/ . Rearranging we get H = hD/

You may use the formula directly at this point without deriving it but you might want to check the 
properties of similar triangles to learn how the formula is derived.

Working (real) example

Now, we will make use of this equation in a real-life example. Take your pinhole camera, and capture an 
image of a distant (well-illuminated) object such as a building or a tree. Measure D using a tape, measure 

 using the scale on the inner tube, and h using the scale marked on the screen.

Obtain clear inverted image for multiple values of D. Tabulate your reading of D,  and h below:

 

D (cm) (cm) h (cm) H = hD/ (cm)

Table 1

Average height of the object, (Mean) H = _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Q1. Can you estimate the height of the object by any other methods? Compare it with the answer you 
obtained using pinhole camera?  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Discuss

Q2. If you want to see a bigger image on the screen (without changing the pinhole screen distance ), 
should you move the pinhole closer to the object or farther away?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q3. What will happen to the image if you make the screen using a transparent plastic sheet instead of 

translucent sheet?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

jpiuapy; gpk;gj;jpd; msT (h)> Crpj;Jisf;Fk; nghUSf;Fk; cs;s njhiyT (D)> kw;Wk; Crpj;Jisf;Fk; 
jpiuf;Fk; cs;s njhiyT (  ) vd;w %d;W msTfis ePq;fs; mstpl Ntz;Lk;.

H = hD/

D>  > kw;Wk; h-I njupe;Jnfhz;l gpwF> gpd;tUk; fUj;Jf;fspd; mbg;gilapy; nghUspd; cauk; H-I ePq;fs; 
fz;Lgpbf;fyhk;. 

glk; 9y; Crpj;Jisapy; xNu Kidiaf; nfhz;l ,uz;L Kf;Nfhzq;fis vLj;Jnfhs;Sq;fs;. mit 
tbnthj;j Kf;Nfhzq;fs; vd;gjhy;>                 . ,ij khw;wpaikj;jhy; ekf;F fpilg;gJ H/D = h/

,e;jj; jUzj;jpy; #j;jpuj;ij epWthky;> mij Neubahf ePq;fs; gad;gLj;jyhk;. Mdhy;> #j;jpuk; vt;thW 
epWtg;gLfpwJ vd;gij fw;Wf;nfhs;s tbnthj;j Kf;Nfhzq;fspd; gz;Gfis ePq;fs; njupe;Jnfhs;syhk;.

nray;gLk; (nka;ahd #oy;) vLj;Jf;fhl;L

,g;NghJ> ,e;jr; #j;jpuj;ij xU nka;ahd #oypy; gad;gLj;jg;NghfpNwhk;. J}uj;jpypUf;Fk; fl;llk; my;yJ kuk; 
Nghd;w nghUspd; (ed;F xsp ngWk;) gpk;gj;ij  cq;fspd; Crpj;Jis Nfkuhtpy; tpor;nra;Aq;fs;. D-I msit 
ehlh gad;gLj;jpAk;>  -I cs;FohapYs;s msTNfhiy itj;Jk;> kw;Wk; h-I jpiuapy; Fwpf;fg;gl;bUf;Fk; 
msTfis itj;Jk; mstpLq;fs;. 

D-d; gy msTfSf;F njspthd jiyfPo; gpk;gj;ijg; ngWq;fs;. D, l kw;Wk; hw;F ePq;fs; ngw;w msTfis 
ml;ltizapy; gjptpLq;fs;:

D (nr.kP.) h H = hD/ (nr.kP.)  (nr.kP.)  (nr.kP.)

ml;ltiz - 1

nghUspd; ruhrup cauk;, H = _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.1. NtNwJk; topKiwfisg; gad;gLj;jp nghUspd; cauj;ij kjpg;gPL nra;a KbAkh? Crpj;Jis Nfkuhtpy; 
ngw;w msTld; mjid xg;gpLq;fs;. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

fye;JiuahLq;fs;

Nf.2. jpiuapy; gpk;gk; ngupjhfj; njupaNtz;Lk; vd;why;> Crpj;Jisiag; nghUSf;F mUfpy; nfhz;L 
nry;yNtz;Lkh my;yJ J}ukhf nfhz;L nry;yNtz;Lkh? 

Nf.3. xspfrpAk; jfLf;F gjpyhf> xspGff;$ba gpsh];bf; jfl;ilg; gad;gLj;jp jpiuia mikj;jhy; gpk;gj;Jf;F 
vd;dthFk;? 

fzpjk; kw;Wk; mwptpay; Njly;


