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Answer all questions in the spaces provided. 

Io I 1 I Figure 1 shows part of a DNA molecule. 

Figure 1 

1.7 nm 

I O 11 I ,[I] Name the type of bond between: 
[2 marks] 

complementary base pairs ~d.M-e';Bft ~oles 

adjacent nucleotides in a DNA strand ~ros¢'Q#O~~ \oencL 

I O I 1 l.[I] The length of a gene is described as the number of nucleotide base pairs it contains. 

111111111111111 
0 2 

Use information in Figure 1 to calculate the length of a gene containing 4.38 x1Q
3 

base pairs. 

Q.'3~ /... lt-~f')L,{03
:- 44?~:l 

-:'? ,1 Lt~ 
-::::----z 

[2 marks] 

Answer If 4 8 ~ nm ------
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.-------------
--------------

------ Donotwrile 

I O 11 , . m Describe two differences between the structure of a tRNA molecule and the 

structure of an mRNA molecule. 
[2 marks] 

1 ~~ s½f .e.: ~l\J~ \'.l rtdV VJJ. c/o vQr
1 

S½-f,1. \.A..:Au'u. 

IV\ fZJJA ~~~ l,.'~ 

2 t~\JI\ ~ ~•~ adtf bino6~ .si/< I uA.ilt "'1.~1'.JA. 

d.ces epl. 

I O I 1 1-[I] In a eukaryotic cell, the structure of the mRNA used in translation is different from 

the structure of the pre-mRNA produced by transcription. 

Describe and explain a difference in the structure of these mRNA molecules. 
[2 marks] 

f~ - 1\-\R.N~ C.cmJ:gi.~!> (11.o,.._ rzu.ck_oi-c,clt.,s Cc..1 1.'J.... o,..tf-M11~ 

b;)\'°\ _.e ')(O 'l ~ 0VNJ (,irrr,,n S . fs lJ- °' p_t 5 pl£ U: 11' tV\.q__ 

Turn over for the next question 

Turn over ► 
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Io I 2 1 Figure 2 shows the structure of the human immunodeficiency virus (HIV). 

Figure 2 

A 

IO I 2 I.ITJ Name structures A and B. 
[2 marks] 

A __ _..!l,ooJt=..i...:0-= U\-=----=-~_=..;:__-=------1-=--f-rc,_~....::.__.:·,...:__ ___________ _ 

B __ ~C.~°i'~S::....:.~_o\..:..__ _______________ _ 

I O I 2 I-[I] Describe how HIV is replicated. 

I 1111111111111111 
0 4 

[4 marks] 

A~ p,o~ Df\ ~kJ-Sw-/c,.u. ~ ~IV ¼s ➔ 1.u. vc~ 

k> o..l~Q. l... to ~c..wl-trs O" o. ~ T c..v,\ . Onu.., 
a.l.,.<:l.c.J.u..t ~·c.. ~'ct-L l~ l'rtfe.c.J.tc( fnf.o CJ)). I.,~ ~"4.. 

, 1(1,1 ~ f\JJ-A . ,tu) RJv fr- '1B-f \ C,Ool\\JU ~ °' "ft9 o~ J\ 
U~'\') ~ .e,v1YJ~ ~a.JJ.,..o( ~f/Sfl ~~.Jar.~ . --rtu:s 

b~ft CW' lkru-1 J,~ -ue~.s~J ½ ~ uJJ. o..s \((l"Q.A. 

~~, Sta,°'- ~ (¼.~f':\P1 D:l~ c(r,\,.e•~.Al'..h ty ti,..g. 

Vl,v..-s ~ F"OU,c,u,e:/ b~ llu wJ CJ.Md as.s~6lid . 

et'\U.. vt:rt<.~ ~s c.c""'f~ a ~ ~su ;r,,- 4t.v. 
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Uronema marinum is a single-celled eukaryotic organism. Figure 3 is a photograph 
of U. marinum taken through an optical microscope. 

Figure 3 

X 

I O I 3 l.[I] Explain why it is not possible to determine the identity of the structures 
labelled X using an optical microscope. 

[2 marks] 

~ ~~o~ o/ )k. (/),\,~ w .Jo, low. llJ, ~ Cu 

li~u ~sc-of~ \A~<l> u~hJ. wl.ic.A ~a WQ..V~#~ 

\.e \o~ k bQ. o.,bu. ~o .bL ~ot .).o cU~ln~ u.s~ 

I O I 3 l.[!J U. marinum cells ingest bacteria and digest them in the cytoplasm. 

I 1111111111111111 
0 6 

Describe the role of one named organelle in digesting these bacteria. 
[3 marks] 

'vf.)c.·dt c~"' ~~ bc...J.erl.-°'. ~ ~v,-Jl,> j~ 

b~~ clC)vJr"I \-~ b""~°' I ~t:, ~-.i, 
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[III). [I] Calculate the actual length of the cell shown between Y and z in Figure 3. 

The magnification of the image is x 900 

Give your answer in µm and to 2 significant figures. 

Show your working. AC .\.v..o...t = -1 iMA..~ 

~w.!}l.'c..ok °"" 
~ -'":> ~-= 2. ~ CA\ : l<~ {I,\ = 1 ~ooo r4 y\\ 

A--:. ,t ~ooc., 14~ -:: 

'3C,o 

[2 marks] 

J.s[='> 
Answer _....,,].,__'<,, _____ µm 

I O I 3 l.[IJ In large cells of U. marinum, most mitochondria are found close to the 

cell-surface membrane. In smaller cells, the mitochondria are distributed evenly 

throughout the cytoplasm. Mitochondria use oxygen during aerobic respiration. 

I 111111111111111111 
0 7 

Use this information and your knowledge of surface area to volume ratios to suggest 

an explanation for the position of mitochondria in large U. marinum cells. 
[2 marks] 

l-rur;u CJM~ ho.,.,e Sf'\~ S<KJa.~ ~ +e VO~ t,ll.h'o 

~"$ o>9o~ lo~ +o d.r. tku Jo c.tAl-vu rx0:J . Jo, 

b-a h,cc,v'"'~ iht. ~~ock1~'l close.. h, ~~ lf>w~ ~¼I 

ck-'1k-u~oo1 ftcd~~ l:l ~ 1 so ~~ c,~~ 

Turn over for the next question 

Turn over ► 
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IOl4l This question is about mitosis in cells. 

Figure 4 shows the arrangement of the genetic material in a cell during prophase. 

Figure 4 

I O I 41.IJ] Describe and explain the arrangement of the genetic material shown in Figure 4. 
[2 marks] 

I 1111111111111111 
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----------------------------i Donotwrila 

I O I 4 !.II) The diploid number of chromosomes in the body cell of an insect species is four. 
DWidethe 

boll 

Tick ( ✓) the box next to the diagram A, B, C or D that represents the appearance of 
chromosomes in a cell during metaphase in this species. 

[1 mark] 

A 0 11'\ ~ 

B 

C 
□ 

c}. re ~a.Jf/ "1>-

~ ~o\-' 

pw.uot 

□ 
'#· 

D - - □ 

c,,tJ 

I O 14 !.[I] Name the fixed position occupied by a gene on a DNA molecule. 

1 o 141.C!J 

I Wiil 1111111111111 
0 9 

[1 mark] 

Lo~ 

Describe how a gene is a code for the production of a polypeptide. Do not include 
information about transcription or translation in your answer. 

[3 marks] 

Turn over ► 
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I O I s J.IJ] Describe how the structure of glycogen is related to its function. 
(4 marks] 

~~cor CS ~ fX1/"1U' OJ ?4~ i SG ~CC~~ h,"l(,cµ_¼ 

C,cv, ~~ t>'- /.ev<P1 t;'/f ihrrr>v..s ½cl,ro¼J,~ bc,vic;Ls ~ 

~c.,~. /is (it {'.[ 1u;, ½ t)rtv1u. pl c:I Co.I\ \o<Z... 

j h o.. ,,l<½Si- l11\ ~~o.Jo(Q ~~ 50 ccvJ- b~ \~~ .. 
~ f~ (j).J. .e.a.5l

1
~ 0/t<I c/4.tLJ ool- "-/hcf l'b 

wJiLJ- po~k' tl . 

1~ ~ ~ ~~~ C°"""-pGLcf So lols ~ ~c..c~ cev-i lo.R- (Foy(.(/ 

I,'" 0. iSV'-1 cJ.( $(-'A cJl . 

Figure 5 shows the primary structure of part of a polypeptide. Each shape 
represents an amino acid. Identical amino acids have the same shape. 

Figure 5 

Amino acids 

I O I 5 I.[!] Name the type of peptidase which will hydrolyse the bond labelled Gin Figure 5. 
[1 mark] 

I O I s l.[IJ Give the number of different R groups in the polypeptide shown in Figure 5. 
[1 mark] 

3 ( ~ ~O~ ~o o..o:oh o.~ :3 cw}J&M: S½¥~s: , 

I 11111111111111111 
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A scientist used an enzyme to digest a polypeptide containing 101 amino acids. 
The digestion produced a range of smaller polypeptides. 

The scientist determined the number of amino acids in each of the polypeptides 
produced. He also counted the number of polypeptides of each length. 

Table 1 shows some of the scientist's results. 

Number of amino acids in 
polypeptide 

5 

6 

15 

20 

Table 1 

Number of polypeptides of each 
length 

2 

3 

I O I s 1.(1] Use the information in Table 1 to calculate the number of polypeptides: 
~0 ~-~o -ljr- 11 r ~ 'l..~'2.C> [2marks] 

/I l ) ' I~~,,..,_~ 

6 amino acids in length 

20 amino acids in length 2-

Turn over for the next question 

Turn over ► 
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I O I & I.CI] Give the pathway a red blood cell takes when travelling in the human circulatory 
system from a kidney to the lungs. 

I 111111111111111 
1 2 

Do not include descriptions of pressure changes in the heart or the role of heart 
valves in your answer. 

[3 marks] 

'fro~ \"'-'.. ~~ \~ ~ bl~ cd( 1-ICVJVS a..w~ 

+~~~ ~~ i-e.n..ed. v~ back toweu.st ,tu. ,~, ::6, 
J'~s v,/.o ~ e,"t?k'or vlvl°' c.a.u-a. l~ \ro..v~ 

~c.k ~ \~ ~~w 's\:c..lt. oJ t'v- ~~ . -jl- ,(J,,(kJ.5 

\kt. ~ (..J-o J1.u.. n.t,J. oJn;,...... , f,:r'?"' tui<Ccl,. <k p .... W 

0 vu ~l\6 ~~ rct,+ ~hick.. -r"-e. ;,.,.~~~ -t;t,rJ- ~~ 

p~12s 6lod<l pr!.,,,, liuM.. "le 1-'-u. pv.1t1-4°f\~ 0-.tM 
\JJ~t.h \ohs blooo( h"'-" Ile. kt_wi-- lo Jw 
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Figure 6 shows a section through two types of blood vessels observed using an 
optical microscope. 

Figure 6 

, 
M 

' 

. , 
• 

.,. ' - . ~ ,.'J 
• "'-' ' · - .-A~., 

~ ~~- .. ~~.:-=•, . .. .. -...,.. ~ .,,. , ~ .... > ;, -

Do not wrile 
outside lhe 

box 

I O I s l.[I] Identify the type of blood vessel labelled Min Figure 6. 

Explain your answer. 
[2 marks) 

Type of blood vessel __ _:V!....:~=.• ....:.__ ______________ _ 

Explanation _..£./+~a.~~L__Q~...1,,V~,,da...~::.........1.~.&!!'.:~L__.l.,Lv!!!,!.L!c·li....:..h=-L&~·"!.........:..w-=-=~~-Jo~_ 

~~ f~'1~ ~I- a_-l /c,,..,..., p...e.JSf..>..,e . 

Question 6 continues on the next page 

Turn over ► 

111 1111111111111 
1 3 

18/M/Jun21/7401/1 

Maths Made Easy

IAmUser
Pencil

IAmUser
Pencil



14 

I O I s 1.w Tissue fluid is formed from blood at the arteriole end of a capillary bed. 

1111111111111111 IIII 
1 4 

Explain how water from tissue fluid is returned to the circulatory system. 
[4 marks] 

(jjhv, As~cu., ~-r.J v~ /orc.td cyc.J. o/ JI-ti. !,l aool VlJ~ ~ J 

CM~ prok.a.:tts ~~~ <.'~ 14.e bl,oo,I l4aJ ~ fe 

lo~ t-o ~- 1Ju,st ~ ~ ~o.kv~ L,u~ 

ue&.chd ¼ Jk ¼)114-tp~·c.. S'()sk.r, {)/Zd ~~d 

f€/ ~ t>loool-

18JM/Jun21/7~01/1 
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A meadow is an area of grassland with a wide range of plant and animal species. 
A student investigated whether cutting some of the plants in a meadow had any effect 
on the biodiversity of insects in that meadow. 

The student created two sample areas, called plots, in the meadow. Each plot 
measured 10m x Sm 

The student: 

• did not cut plants in plot 1 
• cut the plants in plot 2 with a lawn mower once a week. 

After 10 weeks, the student captured all of the organisms of four insect species found 
in each of these plots. 

Figure 7 shows the student's results. 

Figure 7 

100 ' . - . . ; . -
t I•• 
. - . ~ 

I • I 
~ ..... . . 

80 . 
J - .. l 

r • I 

• - I 
I .--- l 

... ! 

60 
Number of 
insects 
of each ' . r 
species 

40 

- ' • • _L 

; - I-Q ..L____;_.L.,_ __ _..:.i... _ ___,_ ____ _ I ,. 

Plot 1 Plot2 

Key to species 

■ Leaf hopper 

~ Bee 

~ Beetle 

□ Fly 
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I O I 7 1.w Use the information in Figure 7 to calculate the index of diversity for the insects 
captured In plot 1. 

The formula to calculate the index of diversity ( d) is 

NCN-1) 
d= 

~n(n-1) 

where N is the total number of insects of all species and n Is the total number of 
insects of each species. 

Give the answer to 2 significant figures and show your working. 

7~ v,cl.:vv ~Cl..l.-s. ti\ .fo'~ -9 t-J( ~ -~):: 1," (~-\) 
-=- ~ A bl.. 

J2. -{¼ ---.:;> " ( f\-1) ~ 12 ( 2.2.-.() ~ 22.,c:'2\ =- 4bt 
4-1- l,e.uU- ~ '1 blto 

[2 marks] 

/J({ - b.LL --., 1i2. 
2... -~ ~p(J~ ➔ .2. 

c1: f,,{ ~'L ':! 1 6 ~).-
2:z..S-C. . 

'::!)2.1-
;::::::=-

d ___ 2-..c.•--=--+ __ 

I O 111.m The student concluded that cutting plants with a lawn mower increased the species 

richness of insects in that meadow. 

111111111111111 
1 7 

Use information in Figure 7 to explain why the student's conclusion is incorrect. 
[1 mark] 

'1~ ~v ~ ~~C,\:t.> ~~ sk:U 4 (~~. bv--,~, 

J¼) o..j e-c o.J\~ . 0~ k ~bu- ef' "'r,olev,·~ 

Question 7 continues on the next page 

Turn over ► 
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I O I 7 l.[I] The student wanted to use the data from plot 1 to estimate the total number of the 
beetle species in the meadow. 

I 11111111111111111 
1 8 

Suggest how the student should use the data from plot 1 and other information 
provided to estimate the total number of the beetle species in the meadow. 

[4 marks] 

:1½a r,s): h.CUJe.. ~ ~ ,~ ~°' cJ iLJ.. P'°~ . 
-n.s.~ \Q Ao~ b;, S"M So S°Ol'\'t.. -rkt.v\ h.t. h.cc.~ k-

~O"V • /~ t~ CCU1 ~a.fe V\OW ~ 'H,~J 

u,oJDI t¼ plo/- t'I- ONO ,fu. (l...re-ot cJ rt..< 

~°' ~ 'k plot. Use. .Jlu's ~6Jlf I~ I.. ~~ 

,;J- b'a J.t ,( I lb J~l \.~ / "-.(_ ~ .,., ~Kt,\ ~(>A,>.. 

"'-PJ). ~--x..pt.cf t-e ~~ ~" ~ ~, -l"u. ~•u od o.. 

nlot. 
V 

I 
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An unfertilised chicken egg is a single cell surrounded by a shell. 

A student investigated osmosis in chicken eggs. She dissolved the shells of 
two eggs without damaging the cell contained inside the shells. She then: 

• measured the mass of each egg without Its shell 
• covered one egg with vinegar and covered the other egg with a sugar solution 
• kept both eggs covered at 30 °C for 24 hours. 

After 24 hours, she measured the mass of each egg. 

The student designed Table 2 and added her results to this table. 

Table 2 

lnltlal mass of Flnal mass of Name of solution 
Ratio of final 

egg/g egg/g covering egg 
mass to Initial 

mass 

66 85 Vinegar 1.29:1 

60 43 Sugar 0;7:1 

I O I 8 l.[]J Suggest one improvement to the design of Table 2 and one improvement to the way 
she presented the data contained in Table 2. 

(2 marks] 

Improvement to design of table J-IMt.. I~ I')~ o-/ \-k S:>,\v..k 'o..-. 

'-'"' t{.A. k,, \. co~ a.s +""-·~ ~.s ¥-u. ~I\ ~-Ut..deJ.J-

Improvement to presentation of data S ~ w~ di:~ ~be, 

oJ ~rv..(J).. @lctu..-~ ~ li" ../.~ ro.,ho, 1 s~ _s~of 

v.,.;>..l tl... ;, ~ rJM,wt b?: (1,l Ac.-cA- o.-t. f ~CA.u.-.s h, t h .. ~-

I 1111111111111111 
2 0 IB/M/Jun21/7401I1 
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Suggest and explain an advantage of carrying out this Investigation at 30 °C rather 

than at 20 °C. 
[2 marks] 

(-J f 0. WW~ ~oh,..... ~h'tk~ wvU l.\.evv1t. {ko~ 

Kx1\,Jr~ ~ J So lku.'/" /AA f'/(t,{'ktq,,v,/- (N.c,'f/ b-( k j r:u-. 

As os~sc.; lj fo4 Yt7 p/a,£:A_ ~¼_ C,~ ~(\ ~A.$ f 

~oJ.c1 l1# .. f\oh.·c~lt_ CE.'~. 

The student concluded from the information in Table 2 that the water potential of the 

solution inside the egg is higher than the water potential of the vinegar. 

Is the student's conclusion correct? Justify your answer. 
[3 marks] 

tJol , /N.. e,8~ ()/td r\\.(t_Sr N:8~ tkot ~b ~w. ~~i..q: 

,~} s~~~v \A)~ V\~ VV\o\luJ \,'t\\e -tl-.t. ~ \,:) 0!)~~.r 

he>\-- olA)-9J_~f, ,,~~ tlu.. ~ Po~"''o.L oJ f~ eq~ t""V,~r bv 
I ,o~ t~ {k. ' w,<lf. 

Question 8 continues on the next page. 

Turn over ► 
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I O Is 1.w The student wanted to determine the water potential of chicken eggs. She: 

I 1111111111111111 
2 2 

• produced a dilution series of sugar solution 
• followed the procedure described on page 20. 

She calculated the final mass to initial mass ratio of the egg covered in each sugar 
solution. 

How would you advise the student to use her calculated ratios to determine the water 
potential of the eggs? 

In your answer state the independent variable in the student's investigation. 
[4 marks] 

:1~ ~~~i- Voa.-n..'~lt. l-~ 4 \.-...t Co"-Ctt'-h:v:<-o"" oJ 

tkL ~%()'/ so~'<M I ct~ )lv.'J t'..> vJ,t.w- s'u.. ,~ ~'lj 

d ~ so.. A c.,ko..&Ad"- V\ ktJ' ~s~is. 

~l~. Siu.. CAA ~ ~).2.. ~ki.!S ().,v't\lt.. k; \:t\~o.k 

J-ro""" \).)~ -"~ ~oh -o '-'S ~ t ~ Ca.A /-3?~ tl.wJ-
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Read the following passage. 

Kidney cells produce a glycoprotein hormone called erythropoietin (EPO). An 

EPO molecule contains 165 amino acids and approximately 50% of its mass is 
carbohydrate. 

EPO is transported in the blood and stimulates the bone marrow to produce 

red blood cells. In this way, enough red blood cells are produced to maintain 5 
the blood's oxygen-carrying capacity. 

Some athletes choose to increase their blood EPO concentration by injecting 

synthetic EPO. This practice is called blood boosting and is banned in sport as 

a form of drug abuse. Athletics' authorities use a programme of drug testing to 

detect athletes who have injected EPO. In this programme, an ELISA test is 10 

performed on urine samples to measure the concentration of EPO in the 
athlete. 

Two types of monoclonal antibody are used in this ELISA test: 

• anti-human EPO antibody, prepared by injecting human EPO into mice 

• anti-mouse antibody, prepared by injecting anti-human EPO antibody into 15 

goats. An enzyme is attached to the anti-mouse antibody. 

Use the information in the passage and your own knowledge to answer the following 

questions. 

! 0 I 9 I.OJ Kidney cells produce a glycoprotein called erythropoietin (EPO) (line 1 ). 

Identify two organelles in kidney cells that enable the production of EPO. 

1 Ro~~ fb\dop\-os.~~c. ~,~ 

2 ~¥f °'ft)~~ 

[1 mark] 

I O I 9 1.m Explain the biological advantage to athletes of injecting synthetic EPO (lines 7-8). 

I 111~11111111111111 
2 4 

[2 marks] 

'b!j ,t'1j<l.C,k:) fPO ~ ~ll b~ °'-. booP- ~'\ ~ 

~ loloool CJ){ ~~. ~ blo~ Wh ~ O~fJR/l; 

So Mo~ !,(oc,J c#J C(v) ~ ~~ OX:'v~Rll :to WL,s.. 

-rt.u:~ a)J.,ov.Js tJtJ.cks k, ~e~'""- CU/ft,b( ~ )of\'}«/ 
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Describe how mice injected with human EPO produce anti-human EPO antibody 
(line 14). 

(3 marks] 

Mli·~1 k_~ I~ ~QA E()o ~ dtJe_t~ (i,'\ 11.u. 

6CAS/°'-~ ~L , fh*~k.s J 6c;JJs. ~ C,c«.<,~ ~ J14p.v 
---) c.v.J-5 ~ s k.;~~ 13 atl.J -H, ou·v'°~ ~c.~ . 

f)/QSPta etlL.s fly, 12r~cf/.. ~ a.A·k:boc-Ue ~ t~c,J-
~ ~~~~·c.. ½a ~(u\ Ef'o . 

Describe the roles of anti-human EPO antibody and anti-mouse antibody with enzyme 

attached (lines 14-16) in producing a positive result for EPO in the ELISA test. 
(3 marks] 
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Role of anti-mouse antibody with enzyme attached ~"".'".li. ~ '6 }~ 
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Some people object to using monoclonal antibodies in testing programmes. 
Use information in the passage to suggest why. 

[1 mark] 
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END OF QUESTIONS 
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