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I : BIOCHEMISTRY 
Q. 1 – Q. 10 carry one mark each. 

Q.1 During an enzyme catalyzed reaction, the equilibrium constant

(A) increases
(B) decreases
(C) remains unchanged
(D) can increase or decrease, depending on the enzyme

Q.2 A mixture of Arginine, Phenylalanine and Histidine was fractionated using cation exchange 
chromatography at neutral pH. The amino acids were eluted with an increasing salt gradient. Identify 
the correct order of elution.

(A) Arginine, Histidine, Phenylalanine
(B) Phenylalanine, Histidine, Arginine
(C) Histidine, Phenylalanine, Arginine
(D) Arginine, Phenylalanine, Histidine

Q.3 Which one of the following proteases does NOT cleave on the carboxyl side of any Arginine 
residue in a protein?

(A) Trypsin (B) Proteinase K
(C) Thrombin (D) Chymotrypsin

Q.4 The receptor for epinephrine is a

(A) Tyrosine kinase receptor (B) Serine-threonine kinase receptor
(C) G-protein-coupled receptor (D) Ligand activated transcription factor

Q.5 Choose the option with two reducing sugars.

(A) Lactose and Maltose (B) Trehalose and Sucrose
(C) Maltose and Trehalose (D) Lactose and Sucrose

Q.6 The affinity of an antibody can be determined quantitatively by

(A) MALDI-TOF MS (B) isoelectric focusing 
(C) SDS-PAGE (D) equilibrium dialysis

Q.7 Which one of the following molecules is an allosteric activator of phosphofructokinase-1?

(A) Fructose 1,6-bisphosphate (B) Fructose 2,6-bisphosphate
(C) Glucose 6-phosphate (D) Citrate

Q.8 For a single substrate enzyme, a reaction is carried out at a substrate concentration four times the 
value of Km. The observed initial velocity will be _________ % of Vmax.

Q.9 Consider the following biochemical reaction:

Fructose 6-phosphate + ATP  Fructose 1,6-bisphosphate + ADP

The equilibrium constant under biochemical standard conditions (K'eq) for the above reaction is 254. 
The standard free energy change (∆G'°) for the conversion of fructose 6-phosphate is _______ 
kJ/mol.
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Q.10 Given below is the hydropathy plot of a monomeric transmembrane protein.

How many transmembrane α-helices are present in the protein?

(A) 1 (B) 2 (C)  4 (D)  5

Q. 11 – Q. 20 carry two marks each. 

Q.11 An aqueous solution contains two compounds X and Y. This solution gave absorbance values of 1.0
and 0.4 at 220 and 280 nm, respectively, in a 1 cm path length cell. Molar absorption coefficients (ε)
of the compounds X and Y are as shown in the table below. 

ε220 (M-1cm-1) ε280 (M-1cm-1)
Compound X 1000 200
Compound Y 800 400

The concentration of Y in the solution is___________ mM.

Q.12 A purified oligomeric protein was analyzed by SDS-PAGE under reducing and non-reducing 
conditions. A one litre solution of 1 mg/ml concentration has 4.01 × 1018 molecules of the oligomeric 
protein. Based on the data shown below, deduce the total number of polypeptide chains that constitute 
this protein.

(A)  2 (B)  4 (C)   6 (D)   12
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Q.13 The concentration of Mg2+ ions outside a cell is twice the concentration inside. If the transmembrane 
potential of the cell is –60 mV (inside negative), the free energy change of transporting Mg2+ ions 
across the membrane against the concentration gradient at 37 °C is __________ kJ/mol. 

Faraday constant:  96.5 kJ/V mol

Q.14 Match the entries in Group I with those in Group II

Group I Group II

P) J chain 1) VDJ recombinase complex
Q) Serpin 2) Component of MHC class I
R) β2-microglobulin 3) B cell co-receptor complex
S) Artemis 4) C1 complement inhibitor

5) Component of MHC class II
6) Multimerization of IgA and IgM

(A) P-3, Q-4, R-5, S-1 (B) P-6, Q-5, R-2, S-3
(C) P-6, Q-4, R-2, S-1 (D) P-3, Q-4, R-1, S-6

Q.15 The kinetic data for a single substrate enzyme is shown below. The concentration of inhibitor [I] used 
in the reaction was equal to the Ki of the inhibitor. The Km value of an uninhibited reaction is
2 × 10-5 M. In the presence of the inhibitor, the observed Km value is _____× 10-5 M.

Q.16 One litre of phosphate buffer was prepared by adding 208 grams of Na2HPO4 (Mol. wt. 142) and 71
grams of NaH2PO4 (Mol. wt. 120) in water. If the pKa for the dissociation of H2PO4

– into HPO4
2– and

H+ is 6.86, the pH of the buffer will be _____________.

Control

―
 (M
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1 V
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Q.17 Shown below is an electrospray ionization mass spectrum of a protein:

The numbers written on top of the peaks are the m/z values. The mass of the protein deduced from 
the given data is ___________ kDa.

Q.18 A human gene has only three exons (I, II and III in the given order). Total RNA was isolated from 
cultured human kidney cells and reverse transcribed. The resultant cDNA was used as a template in 
a PCR reaction containing a forward primer specific to Exon I and a reverse primer specific to Exon 
III. When the PCR product was analyzed by gel electrophoresis, two bands were observed of sizes
2.5 kb and 1 kb. However, when Northern blotting was performed with the same total RNA using a 
radiolabeled probe specific to Exon II, only one band was observed. Based on these observations, 
which one of the following statements is FALSE ?

(A) Northern blotting with a probe specific to Exon III will show two bands.  
(B) The gene codes for two mRNA splice variants.
(C) If the forward primer were specific to Exon II, two bands will be observed. 
(D) The Exon II is 1.5 kb in size.

Q.19 Using the Sanger’s dideoxy chain termination method, a particular exonic region of a protein coding 
gene was sequenced for two individuals referred to as Subject 1 and Subject 2. The figure below 
shows a segment of the autoradiogram corresponding to a small window of the DNA sequence.

Which one of the following interpretations is correct for the sequenced DNA fragments?

(A) Subject 2 has two allelic variants. 
(B) Subject 1 has the sequence    5’- TAGTCGGA -3’.
(C) Subject 2 has the sequence    5’- AGGCTAGAT -3’.
(D) Subject 1 has a single nucleotide deletion in the gene.
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Q.20 A 7 kb DNA molecule of a specific sequence has two EcoRI and one PvuII restriction endonuclease 
sites. The restriction sites are shown below. The DNA was completely digested with both EcoRI and 
PvuII. The digestion product was purified and added to an appropriately buffered reaction mixture at 
37 °C, which contained the Klenow fragment of DNA polymerase I and α-32P dNTPs. After one hour,
the DNA in the reaction product was purified and analyzed by electrophoresis. The bands were 
visualized by both ethidium bromide (EtBr) staining and autoradiography. The result is shown below.

Which one of the following restriction maps is in agreement with the above result?

(A) (B)

(C) (D)
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J : BOTANY 
Q. 1 – Q. 10 carry one mark each. 

Q.1 Plant which grows attached to another plant species but is not a parasitic is known as 

(A) Endophyte (B) Halophyte (C)  Epiphyte (D)  Lithophyte

Q.2 An ideal cybrid should have

(A) both nuclear genome and cytoplasmic genome equally from both the parents 

(B) nuclear genome from one of the parents and cytoplasmic genome from other parent

(C) nuclear genome predominantly/exclusively from one of the parents and cytoplasmic genome 
equally from both the parents

(D) nuclear genome equally from both the parents and cytoplasmic genome predominantly/ 
exclusively from one of the parents  

Q.3 Transmission Electron Micrograph of fungal cell can usually be distinguished from plant cell due to 
lack of P and having less abundant Q. Find the correct combination of P and Q.

(A) P- Plastid; Q-Vacuoles

(B) P- Plastid; Q-Mitochondria

(C) P- Plastid; Q-Endoplasmic reticulum 

(D) P- Mitochondria; Q-Plastid

Q.4 Identify the CORRECT answer

RNA interference (RNAi)  
P. is an event of post transcriptional gene silencing 
Q. works through RNA induced silencing complex

(A) P only (B) Q only (C)  Both P and Q (D)  neither P nor Q

Q.5 Find the odd one out

(A) Petal (B) Sepal (C)  Petiole (D)  Tepal

Q.6 Plantibody is the 

(A) Antibody expressed in transgenic plant

(B) Transgenic plant that expresses antibody

(C) Antibody against plant based antigen

(D) Transgenic plant that expresses antigen 
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