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FST 02 MATH & BIOLOGY SOLUTION

1. (PN IR (N BN (¢, 7 ) XA [0 FITSAT FNIF IS 2If a point
has polar coordinates (c,r), what are its Cartesian coordinates?

=(-c,0)
X=rcosA , y =rsinA

2. x-3y-2=0 (FUF G WIS p [FHG (2,3) & (6,-5) T TGIIS! =0 p [V
BINIP P9 ?

If point P lies on the line x-3y-2=0 and is equidistant from the points (2,3) and
(6,-5), find the coordinates of P.

=(14,4)

A(2,3),B (6,-5) ,P(x,y) PA=PB

3. (1,-1) & ( 8,6) ™ BT STI @A (T RHAG 3:4 WAYANTS NBAROS IS
9 BINIF F9 ? Find the coordinates of the point which divides the line joining
(1,-1) and (8,6) internally in the ratio 3:4.

=(4,2)
PA/PB = %

4. 93f6 fagrom 2 o M 77 (2,7), (6,1) 93 ©AFH (6,4) | 0T A [F™@

BINI<P ¢ ?If two vertices of a triangle are (2,7) and 6,1), and its centroid is



(6,4), find the coordinates of the third vertex.

=(10,4)
X=( x1+x2+x3)/3

5.(x1,y1),(x2,y2) & (0,0) EREGERAG RIPIS E\QC@(Q CF a1 $9 ?Find the area
of the triangle formed by the points ( x1, y1) ,( x2,y2) & ( 0,0)

= (x1y2-x2y1)/2

6. TM (0,0) ,(a,-4),(4,b) I32 (5,0) 96 TFCIT AN [T =T, Or=(a I
: C@Tﬁlﬁw ?1f (0,0),(a,—4),(4,b), and (5,0) are the vertices of a rhombus, find
the point of intersection of its diagonals.

=(2,-2)

7.(0,-1) 3™ 932 y=1 I (ATF TN AT [T ABEAY (FHG 2
Find the locus of points equidistant from the point (0,-1) and the line y=1.

=x2 +4y =0

8. x -3y=7 R(T IJ (RN <P P9 ?
Find the intercept(s) of the line
x-3y=7.

=-7/3

9.(2,-1),(a+1,a-3),(a+2, a) ™ O~ INEY (T, a 97 TN F© ?
If the points (2,-1), (a+1,a-3), and (a+2,a) are collinear, find the value of a.

=%

10. 3x + 4y =12 (FUMG x T (F A& Y WS B TS (T7 I | AB 49 Ol
2

The line 3x+4y=12 meets the
x-axis at A and the y-axis at B. Find the length of AB.

=5

1. A (PN NI T IEEQ ?
What type of matrix is A?



Az Al
) -1
Ans:Q«J {[\ol(zero matrix,” /“trace zero,”

v B WNRd U7 [R*1ate WG 49 (B3 F© ?What is the trace of the inverse of

matrix B?

B = 2 b

=9/8

13. I Y 9 VTN 99 ?What is the value of Y here?

o X
Oxtq X A



14.IM A, B, C NG ofbd WFE JAGFN 4 x5,
5 x4, 4x2 TSI (AAT+B)xC NHIHT WHIR F 2
If matrices A, B, C have sizes 4x5, 5x4, and 4x2 respectively, what is the dimension

of the matrix (AT + B) x C?
=5x2

15. 46 430 VSN TUTFE@ R0 x g9 VTN P9 ?If this is a non-singular
(invertible) matrix, what is the value of x?

—

[ %+4 g 1

4 oW

w——

=8/3

16. 1Al g9 NI P9 R(J ?What is the value of [A|? (i.e., What is the determinant of
A?)

QDU]
Oy g O
w o O

=125



17. G2 fNNIFT W -1 A x 99 W TS ?1f the value of this determinant is =9,
what is the value of x?

3 x

=2

18. 2x - 5y +9=0, 5ax + 8by = 15 JF2 I N FAA a , b I NN F© I
?1f the lines 2x - 5y + 9 = 0 and

5ax + 8by = 15 represent the same straight line, what are the values of a and b?
=-2/3 , 25/24

19 . ( 1,2)1'?3%91@&32 3x - 4y +8 =0 (I ANGIeT ([ STRHIY -
Find the equation of the line passing through the point (1, 2) and parallel to the line
3x-4y+8=0.

=3x -4y +5=0

20. 5x + 2y -8=0 (I 1Y (414 OlT $© ?What is the slope of the line
perpendicular to 5x + 2y — 8 = 07?If this is a non-singular (invertible) matrix, what is
the value of x?

=7

Biology

1. (PIY O AN SHAAIN =0T -

What are the chemical components of the cell wall?

2| (1Y AT (B WF ST SFAEF A FNH (FWG ?Which of the following

constitutes the highest percentage of the total dry weight of the cell membrane?

=fefng



9| (PN (I AWM (FIY AYAE® 2

Which characteristic was absent in the primitive (ancient) cell?

=2{(Intron
8| (Y fAfFT® 2ANfoN g7 *rear ~AfTwe -

Percentage of protein in the cell membrane-
=\Y0-bo

¢ | fedva o= (SO NI WS TATCP fF JCeT?What are the genetically
inactive parts of the DNA molecule called?
=junk DNA

Y. DNA (3 mRNA (OfF9 2@ J0e-
The process of forming mRNA from DNA is called what?
=Transcription

7. AR JREY AHIY -The largest organelle in an animal cell is what?

v| (PG (I Neg@ sl

Which of the following is a secretory product of the cell?

=S BT NTNG, INGI2N, (NHFEIF)

1 B8R (FICI AL (FNG2?The “kitchen” of the plant cell is what?
=(PIAIATS

Yo | (FIY ATEIAT FHON NS GF5-
What is the smallest structural unit of the cell wall?

=R
S | CERICAPTNIY 75 B W (4T 19 2

In which stage is chromosomal dance observed?

=(ATTNOITPG
Y2 | 319 (VBTGP (GITNIN A9 HFS -

What is the shape of a submetacentric chromosome?
=L

Yo, T I (e 3T =T -

What is produced as a result of meiosis?
=gamate

8. (PN WA e $OIF =J? In which stage does crossing over occur?



S¢ | NIRTEITS (Y [Rorei S a9 @ = (I 7Y -

In which stage does DNA replication occur during mitotic cell division?
=S

WY, IZfAGIFIA Y& GG (1Y (P JCe?What is a plant cell with multiple nuclei
called?

=fSTCTRG

Yq | (NBIPIRCN FYN T6? When does metakinesis occur?

Yo IS GITIF (HFIATT WIS TH? Where does meiosis occur in haploid
organisms?

=206
Yo | RO I (T [[Fora HHg?

What are the stages of mitotic cell division?
=¢

20.(FIF HLEFA (WG P9 09 TN G474 AfSHNN 4 57 =H ?What portion of the
cell cycle is spent on DNA replication?
=\90-¢O0



