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1.

Answer the following questions: (9% TAEIIT Tod F9) 1x10=10

a) Write the domain and range of the relation

b) Write the value of Cot(tﬂn_l x +cot™’ X).
cot(tan" x +cot™ X)HW@T%[\SETI
¢ If @) IAI =2, where (T'®) Ais a 3x3 matrix (4951 3x3 weREA CIOPS), then find
(Sfraam [47] .
d) State True or False:
“f et R be the relation on the set {1,2,3,4} given by
R={(1,1),(2,3),(3,4).(1,4),(4.1),(2,4)} - Then R is a function.”
“{1,2,3,4)maf60@  oWe  w@Em  R={(11),(2,3),(3,4),(1,4).(4.1),(2.4)}
FFBT 61 e T ool & fmr fofam)
e) Differentiate cos’x w.rt. sin’ x.
Sin® X sy ©08°X 7 srgeeTS ST
f) Write the value of (& feray) ff(x)a’x, where (3'9) f(—x) = —f(x).
g) What will be the integrating factor of the following differential equation
O Ao NAFIAGIT SgFad 30T fF?
dy
—=1+y.
e )
h) If @be the angle between the two non-zero vectors @ and b , then write the value of cos 4.
961 WY (5%4 4 A b T WA (@ O T cosF T fEraql
; dy . :
D Is (x_y)z; =X+ 2y a homogeneous differential equation?
d v
(x—y);y—=x+2y TATTIG] Pfae JGeT TP WH?
X
j) If () matrix (CNTFE) A= [1 2 3] , then (((@) write (72 AA"
2. Prove that (8191 $91 () tan_'[ CO?x =£+£, where —£<x<§£ 4
I-sinx) 4 2 2 2
OR/ETYFT
41 a1 il
Show that (M1 () 2tan™ —+tan™ — = tan™' —
2 7 17
_ 1 4 2 :
3. (1)If(’lﬁ)A=(0 » J and (W) B=( : (6)] , then () find (G783 4B, 1

R = {(a,d’): a isa prime number less than 10} .

ST TR AvEsa 2 A=< o




coS X -_Sinx 0

| sinx
ii If(ﬂfﬁ')f(x)’ COSXx 0|, then show that (o (439 F)
(i) 0 0 E
1

f(x)f(y)=f(x+y)

OR/eT=T

4 -1 —4

If (Af%) A=|3 0 —41, then ((91) show that (W3 (X) A=1.
gE -1 —3

1l o o

4. (i) Using propertie of determinant, show that | @ @” 1 | =0, where @is a complex cube root of

2

w1 o

2

unity.
1 ®w

fefed o I FLE P @ |0 o* 1|=07TS @ a8 9% Sfod T |

@ 1 o

™

(i) If £ : R Risdefined by £ (x) = x* =2, then find f'( f (x)).
i [(RORTE f(x)=x*-2, @@ f(f(x)) S

5. Find (Gfad) Z—lg—if(ﬂﬁ) 242=4

(i) y+sin y =CcosXx
(i) x:a(0+sin9),y:a(l—c039)

s X —1, is an increasing function of x throughout its domain. 4

6. Showthat y =log(1+x)— 22x
_l_

2x

2+x

@yeq A y=log(l+x)- Tl x> —1 3 IE ab R T |

OR /AT
3 o s 2 o
The volume of a cube is increasing at the rate of Tem’ /s . How fast is its surface area increasing at the

instant when the length of an edge of the cube is 12cm?
BT T aeT 5y (eSS 7 59 @fLE I HeBE a8 I=9 4§ 12 &5 R,

OF I Jfaq x5 e T SfTSAT?

7. Evaluate (@ﬁﬁm)(any two) (R B0 242=4
. l-sin x
(i)
'[ cos’ x ©:

(if) I : dx

V2x —x?

(ii) I et dx
OR / 3147
T in4 X
Evaluate (Sf¥aar) ,F s - adx 4
o sin®x+cOS X

;a




Find the arca of the region bounded by the curve y =cos x between x = () and ¥~ 27 . 4
y=cosx aF I, x=0, X =27 1 TSI NS @27 By fefg 71

OR /31=y

Using integration, find the area of the region bounded by the parapo], y = {6xand the line x=4.

SRETE AT T Y =16xam oy X =4 @R TS (HaT wfer GG

9. (a) If @and b are vectors such that !EEI =2, \bl =3and @b =4 fig 7 _5‘ 2
1 B G b O A, |6 =2,b|=39 ab=4 ww Iﬁ,[}\@ﬁeml
(b) Find the unit vector in the direction of the vector f+2j‘+3;; 2
F42j+3k ©TAEE e 9T eTAG! ffy Tl
10. Ifa= 5I7—j— 3 andb =1 +3}—5/:', then show that @ +b and G — b are orthogonal. A
G=50— -3k wrg b=1+3]—5k XCT (W3 @ G+b wg a-b FE T
OR / S144T

Show that the vectors 2 — j +k , f—3j —5k and 3i - 4} — 4F form the vertices of a right angled

triangle.

crgeat @21 - j+k, i=3]-5k 9 3 — 4] — 4k @BIwRE ab1 A fage AAE

2

11. (i) Find a unit vector perpendicular to each of the vectors @ +b and @ —b where @ = 3f+2j+2 ¢ and
b=i+2j-2k. 4
d+bh W d—b TAD (€FIT T @ET IFT (GBIG! AT T TS G=3+2]+2k=q

b=i+2f-2kI

OR /44T

State the triangle law of vector addition. Also find the angle between the vectors i—2j+3k and

3—2j+k. 1+3=4

©%3 APR fAgs Henr SEY FA1l T P 2] +3k o 3i-2j+k (o%a YR S
@G fody F=11

12. A bag consists of 10 balls each marked with one of the digits from 0 to 9. If 4 balls are drawn successively

with replacement from the bag, what is the probability that one ball is marked with the digit 1. 4
BT GIFS 0 T 441 9 W HANEIE fofe 10 B I A=l B F%e i crEmaes T
q§ 4 B I FAPE FARS SFrear T 967 &9 1 (3 fofFe FEW SEifver e

13. One card is drawn at random from a well-shuffled deck of 52 cards. In which of the following cases are the

events E and F independent? 2+2=4
52 4 SIETMSA Wl VHFEME 937 6 b1 Tl TSI FAG! (IS T qhay E oy F qod
L]
(i) B: the card drawn is a spade, F: the card drawn is an ace
E: 351 3%PW SENEE =oel, F: ab) 9% STTETS E‘_EE“
(i) E: the card drawn is a king or queen, F: the card drawn'is a queen or jack
E: 951 987 J1 R G =5, F: 61 T 3T CTTN (opapy ey




OR /31441

A man is known to speak truth 4 out of 5 times. He throws a die and reports that it is three. Find the

4

probability that it is actually three.

A9 ¥R 5 99 feeqe 4 @ N1 T T FF G AW (06 AN b1 bw @ A A
& 7 15 F@ Aot SHeR ol (TR el fdT =l

0 1 2
14. Using elementary operation, find the inverse of the matrix 4 where A=|1 2 3 6
3 1 1
0 1 2
Gfere affFam T FR A 7 afsem Gives Sfear 5 A<|1 2 3
31 1
OR /YT
Solve the following sysiem of linear €quations using matrix method: 6
Gl oo O TG g s el e
2x+ 3)’+3Z =5
X — 2y+ zZ=-4
3x—y-2z=3
15. Answer (a) or (b):
(a) (i) Determine the value of k so that the function 3
kx+1, if x<3
f(x) = . is continuous at x =3,
x =3 if x>3

kx+1, if x<3

, TG x =37 Wt 73]
syt oo

k3 FE Sferaqr ’JT(Ta“f(x):{

2
dy

(ii) If y = cos™ x, find dxi in terms of ¥ alone. 3

2

d..
AW y=cos™ x, @ y I AEwS el f ORRE)
2\

9

d’ d
(b) (i) If (i) Y= Ae™ + Be™, show that (3T ) Ex—g}—(nz-f-n);yﬂnny =0 4
- X dy X t X _ 0
(i) If (3 y:log(cose ),show that ((RYSTT () a—;+e ane® = 2



/' 16. Find the cquations of the normal to the curve Y=x +2X+6which are pasallel to the line
etldy+A=0 @UE G GRIF y=x +20+6 TF e ofeTH AW

741
OR /34T

Find the maximum profit that a company can make, if the proﬁt' function is given by
p(x)=41+24x-18x".
S T p(x)=41+24Xr18x2 P, 9B @PIAE SIEE T A ToT A fefy

Fa]l
17. Evaluate (@ch‘f\?:a\') (any two) (ﬁKEFW ﬁjﬂ)i 333465
JJtan x
W
SIN XCOS X

(i) jx(log Jc)2 dx
(iif) j: xe™ dx

18. Solve the following differential equations: (any two) 143=6
ST SEFT AAFIAEE TAEEA P (fr@@Er 7o1)

6) cos(%) =a(ais real); y =1 when x= 0

dy

. i =)C3
b, | Fo
(iif) B o o

dx

19. Answer (a) or (b):  [(2) QT (D) T Tas F41]
(2) (i) Find the equation of the line which passes through the point (1,2, 3) and is parallel to the vector

3 +2j-2k. 3
(1,2,3) R AO@ QT O, 39 42— 2k (GTAGR TIOTT @I (G FHFI
forefy S

l-x _y-2 z-3 x-1 y-1_6-z2

(i) If the lines and —=—""+ are perpendicular, find the value
2k 2 3k 1
of k. 3
l-x y-2 z-3 x—1 y-1 6-z
= = olg Xl _ VT @y PN R Y XA AT WA
3 2k 2 3k 1 b

fadx a1l

(b) Find the shortest distance between the lines
x+1:y+1_z+1 x-3 —5 z-1

7 6 ; and 0 ————_2 =—~—‘1 6
x+1 y+1 z+l =7 -5 z—7
7 36 ] 3‘@'{1—=%2—=T@m 1SS HISS ew gy Sfradl



20. Solve graphically the following linear programming problem.

e feE s Wi sefn TomER SR 59l

Maximize and minimize
7 =—x+ 2))
subject to the constraints

x=2
x+y25
x+2y26
y20

Z=-x+2y3 WHE Wy w<om 997 SFear T

X2
X+y25
x+2y26
y20
OR /31941

In a factory which manufactures bolts, machines A, B and C manufacture respectively 25%, 35% and
40% of the bolts. Of their outputs 5%, 4% and 2% are defective bolts. A bolt is drawn at random from the
product and is found to be defective. What is the probability that it is manufactured by the machine B?

I, {1 1 ST 9510, T A, B Y C -F FAEE 25%, 35% I 40% TR SSA FE| (SEENFT

SSATTE 5%, 4% B9 2% W ST T51 T Tifee s s Irfaena A6 I, (T 2 I FTo7f 3
N1 M| 3P B J5 q1=7 fepiier S STETEer e

sk ok ok o o



