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LT- 2 : Laboratory Techniques in Biology 
LT-3 Laboratory Techniques in Chemistry 
LT- 4 : Laboratory Techniques in Physics 
Time Allowed : 3 Hours 	Maximum Marks 150 

Note : 
(i) This question paper contains three parts, one each 

for LT-2, LT-3 and LT-4 courses. Maximum time 
allowed for each part is 1 hour, 

(ii) Students are required to answer all the three parts in three 

separate answer books. Write your Enrolment number, 

Course code and Course title clearly on each of the three 
answer books. 

(iii) Marks are indicated against each question. 

LT-2 : Laboratory Techniques in Biology 
Time :1 hour 	 Maximum Marks : 50 

All questions are compulsory. 
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1. 	(a) Match the items given in Column A with 
	

2 
these in Column B : 

Column A 	 Column B 

(i) Mordants 	(A) Electron Microscopy 

(ii) Bryophyta 	(B) Segmentation 

(iii) Osmium tetroxide (C) Lichens 

(iv) Annelida 	(D) Alum 

(b) Fill in the blanks with appropriate words : 	2 
(i) A place displaying mounted 

specimens of representative of local 
plants and animals is called 

(ii) Invertebrates with jointed legs are 
placed in phylum 	 

	

(c) Give one word for the following statements 	: 	4 
(i) Over staining of tissues followed by 

destaining which results in 
differentiation. 

(ii) An apparatus used in the laboratory 
for concentration/separation of 
suspensions (including differential 
separation). 

(iii) The fluorescent material, which is 
used to produce the secondary 
fluorescence. 

(iv) A culture medium with substances 
added to minimal medium that 
changes colour due to metabolic 
activities of a particular organism. 

	

(d) Mark the following statements as True or 	2 
False : 
(i) The polarising microscope is used to 

distinguish the isotropic substances 
from anisotropic ones. 
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(ii) W.M. (On a slide) stands for Wet 
Mount. 

	

2. 	Answer any six questions. All questions carry 
equal marks. 	 5x6=30 
(a) What is an amphoteric dye ? Illustrate with 

an example. 
(b) Describe the steps involved in temporary 

preparation of slides. 
(c) Under what circumstances would you use 

a squash preparation and a smear 
preparation ? 

(d) Explain different parts of a distillation unit. 
(e) Why do we need different fixatives for plant 

and animal tissues ? 
(f) What is meant by the terms counterstaining 

and double staining ? 
(g) What is a laminar air flow system ? What 

is the advantage of this system ? 

	

3. 	Describe the two basic / primary types of 10 
fixatives. What is the advantage of using 
coagulative fixatives in cutting sections from wax 
blocks ? 

OR 
(a) What are the three basic shapes of 

microtome knives ? What is the difference 
between strops and hones ? 	1+2+2=5 

(b) Describe any five factors affecting growth 	5 
of micro-organisms 
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LT-3 : Laboratory Techniques in 
Chemistry 

Time :1 hour 	 Maximum Marks : 50 

Note : Answer all the questions. Internal choices are 
provided in each question. 

1. 	(a) Fill in the blanks with the appropriate 	5 
choice given in brackets. Attempt any five 
(i) The pH of sodium hydroxide is 

between 	 (0-7, 7-14). 
(ii) 	  is an example of 

adsorption chromatography. 
(TLC, paper chromatography) 

(iii) The solubility of a 	  
generally decreases with increase in 
temperature. (Solid, gas) 

(iv) 	 is a flammable solvent. 
(Water, ethanol) 

(v) A 	flame is obtained when 
air holes of a Bunsen burner are 
closed. (Sooty, non-sooty) 

(vi) Potassium dichormate is used in 
titration 	(redox, 

complexemetic) 
(vii) Magnesium sulphate causes 
	 handness. (Temporary, 
permanent) 

	

(b) Write 'True' or 'False' against each 	5 
statement. Attempt any five (5) 
(i) A Buchner fennel is used for filtration 

under reduced pressure. 
(ii) Oxalic acid is not a primary standard. 
(iii) A measuring cylinder is an 

approximate device for measuring 
volumes. 
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(iv) Standard weights are always handled 
with forceps. 

(v) We need an ion exchange resin to 
prepare distilled water. 

(vi) Soda glass softens at a temperature 
lower than borosilicate glass. 

(vii) Water molecule is polar in nature. 

	

2. 	(a) Draw a neat well-labelled diagram of the 	5 
apparatus involved in the semi-micro 
technique for boiling point determination 

OR 
Show diagrammatically the steps involved 
in folding a filter paper to give a quadrant 
fold. 

(b) Match the items in Column A with the 	5 
option in column B 

Column A 	 Column B 
(i) Volumetric Flask (A) Preparation of H2S 
(ii) Centrifuge 	(B) Standard Solution 
(iii) Kipp's apparatus (C) Water Purifier 
(iv) Potash alum 	(D) Hard Water 
(v) Calcium Chloride (E) Separation of Colloids 

	

3. 	Attempt any five parts : 	 2x5=10 
(a) What is the mass of a substance if the 

following weight are needed to wheigh it ? 
(10 + 5 + 2 +1) g + (200 +100 + 20)mg + 
Rider - 8 main division + 2 subdivision 

(b) Why is the value of the distribution / partition 
coefficient temperature dependent ? 

(c) What main factor decides the rate of transfer 
of a component to the moving phase in 
paper chromotography ? 
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(d) Which heating apparatus will you use to 
distil (i) an aqueous solution of sodium 
chloride and (ii) an organic solvent having 
boiling point 80°C ? 

(e) Calculate the amount of ferrous ammonium 
sulphate crystals that you would need to 
prepare 100cm3  of a solution containing 
0.05 mol/dm3  
(Mr  of FeSO4. (NH4)2SO4.6H20=392) 

(f) Write the chemical formula of 
(i) Sodium carbonate 
(ii) barium chloride 

(g) What specific precaution is observed during 
dilution of concentrated sulphuric acid and 
why ? 

4. 	Attempt any 5 parts : 	 2x5=10 
(a) A mixture contain 4.6g ethanol (Mr = 46) 

and 9g water (Mr  =18). Calculate the mole 
fraction of ethanol and water. 

(b) Give two properties of hard water. How 
can you estimate the hardness of water ? 
(Mention the process - details not needed). 

(c) Define Rf  value. In a paper chromotography 
experiment to separate A and B, the 
distances travelled by A, B and the solvent 
were 3cm, 4.5cm and 18cm, respectively. 
Calculate the Rf values of A and B. 

(d) You are doing a titration of oxalic acid (in 
conical flask) and sodium hydroxide (in 
burette). What indicator will you use and what 
will be the colour at end point ? 

(e) Give any two dangers of common fuel gases. 
(f) Define a standard solution and give two 

examples of primary standards. 
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5. 	Attempt any 5 parts. 	 2x5=10 
(a) What type of stopper will you use for a 

bottle containing alkali - rubber or glass and 
why ? 

(b) You one provided with concentrated 
hydrochloric acid of concentration 12 mol 
/ dm3  and you wish to prepare 300cm3  of 
dilute acid of concentration 4 mol /dm3  . 
How much of the concentrated acid will be 
needed ? 

(c) What devices will you use to measure 20cm3  
of a bench solution and 20 cm3  of solution 
used in titration ? 

(d) There are 2 unlabelled bottles - one contains 
ethonoic acid and another sodium 
hydroxide. Without performing any 
chemical test, but by using an instrument 
how will you identify ? 

(e) What technique will you use (i) to purify 
chlorobenzene which has a boiling point of 
132°C and is immiscible with water and, 
(ii) to separate a mixture of propane - 1-ol 
and 2-methyl propane-1-ol ? 

(f) What chemical is needed to coat a TLC 
plate ? Give an example of an adsorbent in 
column chromatography. 

(g) Give two advantages of centrifugation over 
filtration. 

LT-2/LT-3/LT-4 	11 	 P.T.O. 



: •k ,F-Ilt41 	Yq 4 1k11(11 1011 (') 

:1 
	

3-7.W : 50 

7: 	V77T dr1 	 0/01V 37-Tq1 37/-dr?W 

f i  

1. 	(a) 	-14-1 	1 	ft-WI' T.R.Tit 	 :qL, 4 R 	5 

7s-trza-*171 	-T4W-{ if-{71 ftt 1TTW dr1( 

tif-fr; 1 

(i) pH 	 

cif t1 (0-7, 7-14) 

(ii) 3TRPTIErm-  cp-Q16.1-) 

(-TT-01 (-i'&cf clu1r1rIch , *PIA 

(Auk:66,4;i) 

kii 4-0-44(itn c11-H-111 

I (6#T, ft) 

(iv) &rn 	 1a01-Ict) t 

(AO, 74191-6) 

(v) \TN 1-49.  ■rofiClob 

	 \Tc11(11 311ta 	ti (TkR, 

(vi) lq.H   31-111-17ff 

-g711-71 rchTfT \Am t 1 (aTtrqz11,-Ni, 

4,11C1 Htl e-1) 

(vii) 	k1q 4i TR4Z 	ehltul 	 

.WeR-df 	1(, )  

LT-2/ LT-3/LT-4 	12 



(b) 	 -TW-91 	̀7Tt' 3321-41 
	 5 

wff-cfff 

(i) 
	

+i ►1.11h qi.1 ITT fiFtTl.  "k 

31:fti ft-zif ,311c-IIt I 

33TAF9-W 31T-c7 1 3n2fT-r trr-f-cF 

(iii) 14)4* 	3Trzra• 1TPT4 

ti 7icbe.-9731-wtt1 

(iv) Hi-ta, 	-TT -41-1-7 -*-T4 	M-7 TATT 

f91:0 	3I41f-*--zrr Alor -t 

(v) zirt -491-4 t isc-R 34719 raf:14-Iti kfT4ff 

0171 34417T f-*--zfr ziltli t 

(vi) 7:11 	Ti4 	eN) 	4-  71-  

0144 -ffltf IR ITS 	t1 

(vii) 	.*1 39Xtzr 	t I 

2. 	(a) qz[P-Ri ffftlf7T VI 314T-14 04)1 ct) 	Wcizr*f 	5 

.it-ict)tut i1 kcilrr.9 	rt,471 491R 

311r4T 

-geTkr -r4fiT -11)-4-4 c-k51-zi-4ff 

Tate 	1-.4A giq *11-1W 

LT-2/LT-3/LT-4 	13 	 P.T.O. 



(b) onmilA t 41 -51Ntati on *log B t Tr 	5  

Fa F81-).  fora- 

3. 	trt-9.  grt 
	

2x5=10 

(a) of f-*-Tft 4qi2f 4)) 	 5(1 .q-re 

cnr --trzn-TE ft-zi-r AR, t  	? 
(10 +5+2+1) g + (200 + 100 +20)mg 
	 - 8 	 + 2 d4-W1A-T 

(b) chi 	y114 411-I TR qz4f9li-{ 

t? 

(c) *PIA aufcrochl 	-1-a•--Tfr 	ow* f*-R41-  

'Era-T 	IFcgo -5rra-T-21-r T2u-d-r-dtur 	f9.qif-Ta 

t? 
(d) 3-77 14-1FORAd i 311Trdff   f*71.  

-wr -5m-1704? 
(i)  

(ii) 80°C as 2T-itT arM cmoirict) facilgot) 

LT-2/LT-3/LT-4 	14 



(e) 0.05 mol /dm3  c fq0719 	100cm3.q7T4 

31-Tcf *TTE 31-gr-9-zrrr 	fwat 

	a.1 3-11-47z1T-dT .1411? 	 (FeSO4. (NH4)2  

SO4.6H20 'TT #1-07 q0q4-Iil 392 $ I) 

(f) r-p-irofigd 	(R-figricb t71 	: 

(i) Qrsq44 

(g) 31-1R 	a r 	cTP:14 3-117 cr) 

Af-471-Er (11,4-Trt4(---43117 ,44.? 

4. ft-4' taw iTrrk   	: 	 2x5=10 

(a) ict, frrsgut .4 4.6g T-TrifF (111-d-{ q0244-111 = 46) 

* 9.0g AO (14-07 c)614-11-1=18) TTIT-9-1-d t I 

.Wrf-A7 I 

(b) A-dTR I 3171 	ch 

Trr-wzrrerrf0f7-1-qTfffT chi 31p-Frw-dr 	 

(c) Rf 	(4 	1 4FOTTEfT q1r,-R1 A * B ch.) al-FIT 

chmg1 aui c;re_qq>") 	97431 -4 A, B 

RION* TTT Tzi m1 711 ?t.‘-ftzfr T4-Rf: 3 cm, 

4.5 cm*18cmt I A*Bt Rf  TIN LIRchrod 

LT-2/LT-3/LT-4 	15 	 P.T.O. 



(d) 3317:17T 3T TTci-rt*t fq-44 kichciichRTFIWF 

	

31-17 r t 	14.  -11ft--414 

31T7 f1:0-W Wqtrf 

fq's 	el-e41 	? 

(e) AA -T)1 	-f -t+7 

	

11* fq--ozr9---1-tifpiTEr ql 	FA 	-5rrnr-TrT Trr9-4 

dqWuf 	111ik I 

5. fWt Taw 	qlrAy, 	 2x5=10 

(a) f*-Tli aiR 	Fo 

	 ?Tr 	? 

(b) 3lltE4 12 mol / 	 lq.1c1c-i)rkch 

3T t fqzfT Jig! tf-A-TR4 3471-4-  4 mol /dm3  tai dr 

.W1300 cm3  d 31-11 	tl 3-11111 •Hick aTiT 

c 	fWfft 4-I N1 i aTra-Frw-dr? 

(c) fd—KTi t 20 cm3 	31TTPTff -5171)7T 	 

	 t 20 cm3  chl Tu9-4 	Fri 4, 31rcr 

-5F-4TA).• 	aTrwzr*---di tirft ? 

(d) fir 	chi t ta-0)' 1ct, 749-).-  3111.  

3th Vit 	411-sq 4-1 lw.f+11*8 t I fw-Erl 
lct) 	uurkf-49-E fzfq 

3Tp:r 	 ? 

LT-2/LT-3/LT-4 	16 



(e) 	311.9.  -11-1 	(.11  f-*71 	ch 	rr 
? 

(i) zr2.T9-ft- 
132°C 3 	girl 31-11=Mufrzftl 

(ii) 1-311 3ft-{2--4f2M--sh-c17-1-31 t 
fgr31-0" 	 rmt4t fill chk4 t 

Lltd cluic;figoril 	1-(1 	 1,1 
f-*7zr -4     t? 	auirochl 

31-N r1 	tr cf-) 6qltuf q'irA 	 I 
ch1 	31-crur t 

LT-2/LT-3/LT-4 	17 	 P.T.O. 



LT-4 : Laboratory Techniques in Physics 
Time : 1 hour 	 Maximum Marks : 50 

Note : Attempt all questions. 

1. 	Attempt any five parts : 	 3x5=15 

(a) What are three possible faults in the gas 
supply of a Physics Laboratory ? 

(b) Match the following, joining materials with 
the corresponding tasks : 

(i) Nail 	 (A) Joining plastics 
(ii) Adhesive 	(B) Attaching hinge to a wooden door 

(iii) Slotted head screw (C) Joinining two pieces of wood 

(c) What are the uses of following apparatus ? 

(i) Barometer 

(ii) Sonometer 

(iii) Vernier Callipers. 

(d) What is the power (in diopter) of a lens with 
focal length 20 cm ? 

(e) Draw the ray diagram for simple 
microscope. 

(f) 
	

What current flows through a 10 0 resister, 
when 20V voltage is applied across it ? How 
much power is dissipated in this resister ? 

(g) Draw the circuit diagram showing 
conversion of a galvanometer in to an 
ammeter. 
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2. 	Attempt any five parts : 	 7x5=35 

(a) (i) 

	

	Write any three steps you should take 	3 
after opening the physics laboratory. 

	

(ii) Write any four steps you should take 
	4 

while closing the laboratory at the end 
of the day. 

(b) (i) 

	

	List any five tools you will have to 	5 
handle while working in physics 
laboratory 

	

(ii) What are the two functions of flux 	2 
used in soldering ? 

(c) (i) List any four properties of a 	4 
permanent magnet. 

	

If the temperature in Fahrenheit 	3 
thermometer is 122°F, What will be 
the reading in a Celsius 
thermometer ? 

(d) Draw the ray diagram showing the image 	7 
formation in case of a compound 
microscope. 

(e) (i) 	Draw the symbols of the following : 	4 

Variable resistance, capacitor, 
inductor and p-n junction diode. 

	

(ii) A resistor has the following colour 	3 
code : 

Red, Brown, Orange, Gold, Calculate 
the value of the resistance. 
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(f) Draw the schematic diagram of simple 2+5 
voltaic cell. Explain, how a circuit is 
established in this cell. 

(g) (i) 	Write any three precautions you 	3 
should take while handling and 
maintaining a CRO 

Draw the circuit diagram of 4 
wheatstone's bridge use for resistance 
measurement. 
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