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DETERMINANTS

. 4
1. (a) Find x If ;1 ; —‘o 1)
(b) Solve the equations using matrix 4x+y=7,3x+2y=9 3)
1 3 3
2.(a) Find ATifA+1 4 3 (3)
1 3 4
(b)  Verify A(adj A)= A= (adjA) A (3)
4 3 2
3. (a) Write the Cofactor of element 3 in determinantif | 1 5 0 (])
-2 -1 —4
_ A 1 2
b)Show thatj(A—ahA \ 1f\A [ 4 2 (2)
a b c
¢) Show that=|a+2x b+2y c+2z | =0 (3)
X y z
2 -3 5
4. A=3 2 —4 Find A " Using this A™' solve the equations
1 1 =2
2x-3y+5z=1,3x+2y-4z=-5 x+y-27=-3 (6)
1 -1 2 -2 0 1

5.Find the productl0 2 -3 9 2 -3
3 -2 4 6 1 -2

Using this product solve the following equations x-y+2z=1, 2y-3z=1,
3x-2y+4z=2



6. a) A line passing through the point (2,3)and (-3,1).Find its equation using

determinant.
b) Find the area of the parallelogram has vertices(-3,4), (-1,-2),(1,3) and
(3,-3) using determinant 3)

7. IfA{cos 0 sin 0

—sin 6 cos OJ then prove that

A" = {cosn @ sinn 0

—sinn 0 cosn 6 Jusing principle of mathematical induction

_I 1 tanx T ,-1__ [cos2x —sin2x
BayifA=|_, "] Showthat AT A== |70 TS|
x+a X X
b) If X x+a X =0, a=0 Solve for x 3)

X X X+ a



MATHEMATICS

Matrices
(x + 3 4 1 15 4
Layir D7y x+y]— [3 9] find x and y (1)
1 3 =2
b)IfA=4 -5 6 then write A as sum of a symmetric matrix and a
3 5 2
skewsymmetric matrix 3)
2. a) Construct a 2x2 matrix A = Eij ] where a;; =112j-2 (2)
. 5. [3 6
b) Find AB lfB—[O A 1] )
oA[3 4 1 y1 17 0
3, a)1f2[5 x] +[0 4 _[ 0 5] then find (x-y) )
3 9 4 0 1
b) If A —[7 2] B—[Z 5] find (A+B) )
¢) Verify (A+B)'=A'+B' (1)

4. a) If a matrix has 5 elements then write all possible orders it can have (1)

b) Verify (AB)C= A(BC) where A= [3 ‘2*] Bz[(l) é] C= [g _11] 3)

5.a) If A is a matrix of order 3X4 and B is a matrix of order 4X3 ,find the order

of matrix AB (1)

1 2 2
b)IfA=2 1 2 |thenprovethat A>4A-51 =0 (3)
2 21



6. (a)For a 2X2 matrix,A=a; whose elements are given by a;=1/],

Write the value of a;, (1)
|17 0 _ |5 2 2 2
(bIf x+y= g 3] X~y [4 9] find x~ -y 3)
7. (a) If Matrix A= E?:; _33] and A>=AA, then write the value of A(2)
13 1
(b) Evaluate (A-2I) (A-31) where A = [2 7] 2)
8. If A= [_i ﬂ a) find A @)
b) Show that A*-5A+71=0 (2)
¢)Hence find A™ 2)

9. a) If A and B are symmetric Matrices of same order then AB-BA is

————————————— a) symmetric b) skew —symmetric ¢) zero d) 1 (1)

b)Using elementary operation ,find the inverse of A= [21 _é] (3)

8 4 3
10. a). If Matrix A=la 5 6 [is asymmetric write the values of a,b (1)
b 6 9
_ 2 0,1 3 ,C= 5 4
b MA= 4B 2 -6 1

Verify A(B+C)= AB + AC 3)






CONTINUITY AND DIFFERENTIABILITY

7 , x <3
1. The function{a + bx , 3 <x <5 is continuous.
11 , x>5

a) Find aandb.

b) Find 2 if y=x*.

2. a) Find Z—zif X=a cost, y=a sint.
b) Verify mean value theorem for the function f(x) = x2 —4 in the

interval [-2,2]

kx ,x<6

1 ntin )
18 .x>6 s continuous

3. The function f(x) = {
a) Find k.
b) If y=(sinx)*, find =
4. a)ify= 3%+ x° then 2 =2
dx
b) If e*(x + 1) = 1, show that y"' = (y")?
5. a)Is f(x) = |x| continuous at x=0.
b)Is f(x) = |x| differentiable at x =0.

1—cosx dy

c)If y=tan!

1+cosx dx
d . _ _
6.a) —[sin 12x 4+ cos™12x] =2

b) Let y = 3 cos(logx) + 4 sin (logx)

. dy . 248y Y —
1.ﬁnddx 1. P.T x et Xt y=0.
X sin= x#0
7. a) f(x)= { x 1s the function f(x) is continuous at x=0 ?
0 , x=0

b) Find 2,if y = Vtanvx .

8.a) If 2% + 27 = 2%, find 2.



b) If sin == = 100.Find 2.
9. a) The function f(x)=|x-1| + |x-2|
1) Continuous at x=1 but not at x=2
i1) Discontinuous at x=1 as well as x=2
ii1) Differentiable at x=1 as well as x=2

1v) Continuous at x=1 as well as x=2

du

b )Ifu = sinx and v = cos x then find =

¢) If f(x) = tan x then f* (%) =2

10. a)Ify =% find 2.

b)If:\/x+\/x+\/x+---.. find Z—Z.



APPLICATIONS OF DERIVATIVES

a) Consider the curve 2x3 — 3y% + 27 = 0.

1. Find the points on the curve at which the tangent is parallel to
X- axis. 2)

.. d%y 2x ﬁ

11. Show thatﬁ =5 "5y * 0. (1)

b) Which of the following function increasing for all values of x in its
domain ?

1) cos X 1) sin x ii1) x2iv) log x (1)
C) Use differential to approximate V36.6
2)

a) Prove that the function f(x) = log(sin x) is strictly increasing on

(O,g) and strictly decreasing on (g ,TT)
2)
b) Find the equation to the tangent and normal to the curve vx +
Jy =5at(4)9).

2)
¢) Find the absolute maximum and absolute minimum of f(x) =
3x*—2x3 —6x2+6x+7 in [0,2].
()

a) A man 2m high walks at a uniform speed of 6 km/hr away from a
lamp post 6m high. Find the rate at which the length of his shadow is
increasing. 3)
b) Find two positive number such that their sum is 8 and sum of their

squares 1S minimum. (3)
a)f(x) =x+ % :

1. Find the local minimum value and the local maximum value of

fx) (2)



i1. State a relation between them. (1)
b) Consider the function (x) = sinx + v/3cosx . Show that f(x) has

maximum value at X = p
3)

a) The surface area S = 4mr?of a spherical balloon changes with
radius.

1. At what rate does the surface area changes with respect to the radius.
(1)

i1. Using differential find approximately how much does the surface
area increase when the radius changes from 5 cm to 5.2 cm. (2)
b) i. Show that the function f(x) = x> — 3x% + 4x,x € R is strictly
increasing on R. (2)

i1. Find the slope of the tangent of f(x) at (0,0). (1)



Chapter - 7

Integrals

Evaluate the following Integrals(1 -12)
1. a)[(x — 2)(x — 3)dx

1

b) f (x—2)(x-3) dx
dx

) f\/(x—z)(x—B)

2.a) [x*+4dx

b) [——dx

X244

)f sec?xdx
o) [ =222
vtan?x+4-

3. a) [(sin*x + cos?x) dx
b) [ V1 — sin2x dx

C) fsin_lzx dx

O ) ==

xt+x?+1

5.a) [V1+x% dx

)fsinzx—coszx dx

sinxcosx



1 etan_lx

Q) f dx

0 1+4x?

6. a) [ e* dx

X

b) f (e¥—1)2(e*+2) dx

7. a) fseczx — tan®x dx

f cosx dx

J1+sinx)

8. a) [ sec*x dx
b) fogx sec?(x?) dx

9 f% CcoS2x dx

0 (cosx+sinx)2

10.4a) f

dx
\ a?+x?

f,/(z x)2+
11.a) [ —(x_l)(x_z)

) f Sinx cosx

(sinx—1)(cosx—2)
12.a) foZ e*(tanx + sec’x) dx

b) [ Vx? +4x—5 dx
13.a) Evaluate f03(x + 1) dx

b) Evaluate f:(x + 1) dx as the limit of a sum
14.a) j;)af(a — x)dx = -

b) Evaluate [? sin*(x) dx

5.a)fZsin®x dx = -
2



_Vx
Vx+Va-x
vsecx

vsecx+ +/cosecx

b) Evaluate |, Oa dx

16.a)Evaluate |2

b) Evaluate f_22|x + 2|dx




CHAPTER 8

APPLICATIONS OF INTEGRATION
1. Find the area enclosed by the circle x*+y*=9
2. Find the area enclosed by the shaded region

3. Find the area enclosed by the shaded region of the following figure using integration

4. Find the area enclosed between the parabolas y*=2x and x*=2y
5. Find the area of the shaded region using integration

6. Using integration, find the area of the region bounded by the triangle whose vertices are (0,0),
(0,4) and (3,0)
2 2
7. Find the area enclosed by the ellipse % + y: =1
8. Find the area enclosed by the shaded region of the following figure

9. Find the area of the hemisphere (x-2)2+y2=4 bounded by the X-axis
10. Find the area enclosed between the curves y=|x| and y=2



Chapter 9

DIFFERENTIAL EQUATION

. a. Find the order and degree of Differential Equation
(1+x?)dy = (1+y?)dx
b. Find the general solution of the above differential equation

. a.Form the differential equation for the curve y=a sinx

d
b.Solve the differential equation d_ic/ + % =X

d x% +y2
. Solve I
dx 2xy

. a. Form the differential equation for the curve y%=a (b? — x2),

where a and b are arbitrary constants
a
b.d—z = y tanx; y=1 when x=0

. a. Find the order and degree of Differential Equation

dzy 3 dy 2 —
(dxz) +(dx)+y =0

d x+
bSolve =X =¥
dx X

. a. Check whether y= sinx is a solution of the differential equation
d%y
2Ty =0

b. Form the differential equation of the family of circles
touching the y axis at the origin

. a. Find the equation of the curve passing through (-2,3)

d 2x

whose differential equation 2=
dx  y?

b. Is (1,1) a point on the above curve ?
. a. Check whether the following differential equation is homogeneous

@ _ 2(2)_
x—~ — ¥+ xcos® (< =0

b. Solve the above differential equation



9. a. Write a differential equation with degree 1 and order 2

b. Solve the differential equation Z—z +y=2

10. a. Solve ydx — (x + 2y?)dy = 0
b. Write the order and degree of the above differential equation




VECTORS

1

a)If PQ_ 31421 _ K and the coordinates of P are(1,-1,2) then find the

coordinates of Q
b)Write the unit vector in the direction i +2j +3k

a) PQ =371127 . K gpens. P @IOS MBCRUI%:6BBUB (1,-1,2) nf)s:>1(©3
QilMen MBERUIN:EBRUB B 6eN3)allS1H6)H»

b) MO @M Gl 1LRSS WIEMT) ONUBQB af)PIO)H>
b)i+2j + 3k Me0 @ea® Gllo@1eRss WeM10 aUBHQ@

) PI)H>

The adjacent sides of a parellelogram are @ = 3/+Aj+4k
b= i-Aj+k
a) find 2@x b
b) if the area of parellogram is 54 units find the value of
a=3i+tAj+4k oy, b =i-Aj+k @)o MAIMDME]HO MO
Ma°lal QUW6BRUS @R
a) 2xbafel agoo
b) VAN B8O IMeN A l@eMo 54 @RI XV1MBeH 0
ailel ag)oo

2)

)

2)

)

a) Prove that,for any 3 vectors a,b,c ax (5"'5) + bx (cta) 4 Cx (é"'B) =0
b) Given A(1,1,1) B(1,2,3) C(2,3,1) are the vertices of AABC then find the area of
AABC

a) af)0M’l @M EYNUBNYHHUBH6)

a,b,c ax(b+c) 4 bx (Cc+a) 4+ cx (a+h) g HOSWBNB

b) A(1,1,1) B(1,2,3) C(2,3,1)800 AABCUD(Ba6838306M). AABC Q1@ 1@6mo
BN al1S 166

Consider A(2,1,1), B(4,2,3) then

a) find AB

b) find the direction cosines of AB

¢) find the angle made by AB in the positive direction of X axis

AQ2,1,1), B(4,2,3) a)0M°l end103)86 U8 al@1006M 10663

a) 2B SHenzglalls1oean)s

b) 4B @S WOHBHHUNE CBHIM B BHeNBYallS1He6)H

¢) x @RHUOM M0 calom1QInl Glro@)MI®] 9N8IHNIM
CHIM)HSBYAS @RSNI BHeNs)allS1H6)H,




a) ,OA _i+2j+3k OB _i-2j+3k OC -2i+3j+k
are the adjacent sides of a parallelopiped

a) find the base area of the parallelopiped

b) find the volume of parallelopiped

¢) find the height of parallelopiped

)
2

a) » OA —i+2j+3k OB _i-2j+3k OC —2i+3j+k .gamal &
al006)2162I19a16)al1MEN @OSIMOSS NUUERSIEM af)8: T3

2)al0062/6210a 101100 IO MO0 a8 d6MENILN)H
b) 1006216210160l IME0 (L0040 HEMBOILE s

0)al006)2/6210a10alW1Me0 W0 BEMBNIBE)D:

N W

o

a) @ = 5i-j-3k b =i+3j-5K then show that @ +P and @ -b are
perpendicular

p)a@ = i-2j+3k b = 2i+3j-4k C =i=3j+5K check whether @ ,b ,C
are coplanar

a = 5j—-j-3k b =i+3j-5k (g@@om-a a.b , ag)im OB @

a b ss elosnioam) aOS11H6)8,

bd@ = i—2j+3k b - 2i+3j-4k ¢ _i-3j+5k @l eH:IYIMB @RHEEMI
ag)(M) al@16UIW1H6)H>




The position vectors of vertices of a triangle A,B,C are 2i- j+k , i—=3j+5k , 3i—4j+4k
respectively

2 find, AB  BC AC

b) prove that AABC is a right angled triangle

¢) find the remaining angles of the triangle

(®1GHI6Mo ABC WAIS (0°1@BaU6BRBINS 6)aldMU]1aHNB )(UBNHHUB
L0 (/Do 2i— j+k , i—3j+5k , 3i—4 j+4 k

ag)M1U ag)se>1@3
a) AB BC AC  g6mz)allS1ean)de
b 1GHI6Mo ABCEBD) AS M 1BHI6MMI6N af)iM) OS] H6)H>

¢) @Q) GHIMIBHBIAS @RS 33S1 H6NBYal1S1H80)8

a)Find the value of x such that A(3,2,,10) B(4,x,5) D(4,2,-2) and D(6,5,-1) are coplanar

AG3,2,,10) B(4,x,5) D(4,2,-2) ,D(6,5,-1) Galo@MOM) GHIIM @B @1R)616M 103
xaulel ag)i b) 7 s inclined at equal angles to the three axes. If the magnitude of "
is2 "% units, find "

b) 7 @M @RHHUNINIQ] LY BGHHI6N3 O6NIHNMMY, " Men
@8sNI2 ~ a)®1@3 © Me0 aflel £,:96m)ds




THREE DIMENSIONAL GEOMETRY

a)lf the direction ratios of a line are 1, 1, 2, find the direction cosines of the line.

2)80] 0CaIWINS AWoB (18 cnalewo 1,1,2 (e@m)eé’zﬁﬂ@ @0WIeS WO (18 G103
()}

:)‘)a"l)“llle x-coordinate of a point on the line joining the points Q (2, 2, 1) and

R (5,1, -2) is 4. Find its z-coordinate.

b)Q (2,2, 1),R (5, 1,-2) o)’ @6Ns NIMBIHOHUE CWIZ]HNIM () GREUWIAS 63)

eno M X MBERUHH0 4 af)es @3 Z MBBRUH0 alf)(®

Find the distance of the point (— 2, 4, — 5) from the line
x+3 y—4 z+8
3 = 4 = 6

o x+3 y—4 z+8
(-2,4,-5) af)(M GaIOIWIMONYo ™ 3 = 4 = g afiMm G0

@O 12188 B0 af) (™

a)The coordinates of the foot of the perpendicular drawn from the point(2, 5, 7) on the x-axis are
given by

a)(2,5,7) af)m Calo@1IMO MMM X @RHHUOD 1GLIEN) U HHIMM a0)S
639a0 6 al@aalBWBeI01Men MBCRUN:0 A

b) find the equation of line joining the points B (0, -1, 3)and C (2, -3, -1).

B (0,-1,3)@}). C (2,-3,-1) )M @6N3) sm']mgoeoua ewoa’lgﬁmgm
GOEUWINS MDD I10aH (B ags1m)o

¢)Find the co-ordinates of the foot of perpendicular drawn from the point

A(1, 8, 4) to the line joining the points B (0, -1, 3) and C (2, -3, -1).

B (0,-1,3),C (2,-3,-1) af)0m eni 13} 8003 @)al16:@18600M CREU®)o
A(L8,4)ag)m enflE}N @1 coZ]laflenym an)S 639a0 31
0alB61almBwlH 10 1Me0 MBERUIEHo af)®

a)Find the image of the point (1, 6, 3) in the line
x y—1 z-2
1= 2 = 3
y—1 z—2

X
a)(1, 6, 3) )M GalIWTWIMBS}o 1= 2 = 3 afM aerIMo
188 (al@enilenio ag)(®

a)If a line makes an angle of n/4 with each of y and z axis, then the angle which it makes with x-
axis is
b)The equations of x-axis in space are
(iH)x=0,y =0 (i)x=0,z=0 (ii))x =0 (iv)y=0,2=0
¢)If the directions cosines of a line are k,k,k, then
1 1
k>0 (ii) 0<k<1 (iii)k=1 (iv)k=@ or k= - @

Find the angle between the lines

r _@M2f¥aK x@M*¥2K 414
r Q5K u@M+373}2K
2lJOUOS §1HISIOM 1@ 180N NUEHU3 AN B3 GHIeMSBSNI

HHeN3al1S166)H
r _@M+2/3arK _ x@i+2K

r @5k, uEM37¥2K

Find the shortest distance between

r _(+2/33K, x(—-3/>2K

r _@rs5/36K . u@*37¥K,




21JOUES OHHISIOT 1@ 18630M (U HBU3 AN B3 060 B30
SHoe)alSlens ~ = +2/33K  x-3/32K

r _ @fM~s5/¥6K u6M+37/¥2K,

a)Write the equation of the Plane perpendicular to vector v and Passing through the origin.
b)Write the equations of three mutually perpendicular planes, other than xy, yz, and xz Planes,
meeting at the origin.

a) vaf)Mn USHQB Llonind®] @)W enilmEyN1@3 &)S1 &Sy
GCalddhimM @y I® mﬂmgm’kﬁao MVACUIBJ0 )P0 B

b) xy, yz, xz a)0M°l e)J @13 @RLIIOD @RWIR eni1M3YN1@3 HS1 H,SM)
GldB(M@o 3 qu@'lmgoe:uiioeeg Al Llo6NIOIAIW TVACMUILHLE)Jo
()90 H»

I\ 74N
Consider the line ” 233K x(-3/*2K

a)Find the Cartesian equation of the line.
b)Find the vector equation of the line passing (1,0,2) and parallel to the above line.
¢)Write two points on the line obtained in(b) which are equidistant from A

r (233K, x(-3132F 3 (iew)es £93SMaUMB MVANIIB:Y0

ag) PO H

b)(1,0,2)ag)0M en1BIANL1EOS H:SMMY CGaldBH}M@Io GADI AlNETID (U HE)
MR M EAIWIMIAIW (UEWINS O(UBHQB MAMIB:I0 af)PIO)H
0)al0@B51 @3 b)B>6NBYal1S12] NINMBYLONUB Dale@IN 2] A @13 MIMYo
M)LlY @RHLIOMIRS8 P6NE NIMEIBOUB Bens)allS1a)) af)PI@IH,




Inverse trigonometric function(malayalam)

1)a)tan'1(J§) -cot'“(\/§) @3S (allBmiloj@d allei=--—- (1)

b)2Res ©&:053O® (N[O HWINORM ag9ye (1)

c)4sin” (x) +cos’(x) =1, @@ Mo x M aller eenzEDE: (2)

1| woeemay eoglallens (2)

d) d) 3sin™ (x) = sin"(3x-4x%), x€ 55

T+X>-1
2) a) tan'1(;),x:t 06M a@QARo BISIRAIW I IOHITD o) 93ie  (3)

b) sin'1(%)- sin'1(%)= cos‘%%) @ReMI oogldlens (3)

3) a) a)sin™(x)+ sin” (y)=g,thencos'1 (x)+ cos”(y)= & allel @enzome (1)
b) tan”(1)+ tan™(2)+ tan”(3)=1t @@eeMMY @S L6}3H (1)
1,1 4,1 4,31 o
c) 2tan (5)- tan (7)= tan (ﬁ) @REMM omslolone (4)
4) a) sin”(x) ©03 (aNBiloj@d oely (EosRlem aller eeneomis (1)

b) sin'1(%)= tan™(x), x &} aller eenzomyes (1)



c) tan’ (— =% tan” (x) ©08 al@lan2@o B06Mys>  (4)

5) a)sin'1(sin3?n)=........ (1)

b) sin'1(%cosx+ %sinx)oﬂen HROmS:  (2)

c)tan(Jx) = cos ( ) @eem oogldlene (3)



MATRICES (

(a)

(b)

(a)

(b)

(@)

(b)
(c)
. (a)

(b)

(b)

- (@)

(b)

(a)

(b)

x+3 4 _| 5 4
= QOM3 X, Y HO6IM)ds.

1 3 -2

A= 4 5 6 @RWIG3 A
3 5 2

a, =1+2j-2 A=[aij] agom 2x2

RSBV af)9) )b

B= 3 61 }m@@o«ﬁ AB ag)am 02(Slam &06m)ds
3 4 1y 70
2 5 x T o0 1 =110 5 @RYVOMI X - Y 506N

39 4 0
Al 4 7 2},B= { 2 5} @oa3 (A + B)' @:06m)ds.
(A+B)T=AT+BT

BOGA0)HSB)0 af) P} )d:

3 4 1 2 6 1
A=7 2 |,B=[0 5],C=[9 -1 oo
(AB)C=A(BC) aidlcuouilee)s.

A agam 00 (Sl8mom 08wad 3 X4 9o B agam ea(slaailond sodwd 4x3 o
@Ron3 AB ®)6s 808WA ag)avy?

1 2 2
A= 2 1 2 ] @Womd A’ -4A - 51 =0 ooz 0ee) .
2 2 1
a, = Ji A= [aij] af)am 2x2 oa(slaavl@ a , 63

ailel ag)9))bs.

X+Y=

70 > 2 2 2
0 3pX-Y=4 9 @@0m3 X" -Y" @06m)d.

33
A= { 3 3 } 2@ 62 (S1Bav)0 A? =L Ao ®@aMBlee)am). Lwes ailel ag)avs?

8 1
A= { 2 7 } @@ (A - 2I) (A-31) @osm)s.



8 (a)
(b)

(c)

9. (@

b)

10 a)

b)

(b)

(b)

3 ()

(b)

(c)

N

A { ; z }m@@o«ﬁ A? 306>

A?-5A+71=0 o8 D06)b.

A @06m) .
A,B AB-BA
830) a) milaslse, b) amisy) avlao(siss
C) al®mio d) I
11
A25)
8 4 3
A= a 5 6 a, b agamlaiw)es ailel agye)®)o.
b 6 9
A={ (2) 2 } ,B={ 11 ; } , C={ 56 ‘1‘ }@@@0«58 A (B+C)=AB + AC a101600005166) 8.
x 4]
3 5 — 0 @RI X B06m)e:.

4x+y=7, 3x+2y=9

1 3 3

A= { 1 4 3 ] @RWOG3 A ®:06m)d>.
1 3 4

A (adjA)=|A|I=(ad))A a1GleUOWIEe)b:.

4 3 2
A= |1 5 0
2 -1 4
A= “f ; }(@1@@0(@8|2A|=4|A| OO SV E6) b
a b C

at2x bt+2y ct+2z
X y z

=0 ag oSN 06 5.

A:

2 35
3.2 4 ] @RO@3 A @06mM)d. A 9ale@ouila] MUANINS 63U
1 1 -2 1 mldeawoosmo ealg)es

2x-3y+5z=11, 3x+2y-4z=-5, xty-2z=-3

1 -1 2 2 0 1
0 2 3 9 2 3
3 2 4 6 1 -2

x-yt2z =1, 2y-3z=1, 3x-2y+4z=2



6 (@ (2,3), (-3,1)

(b) agdalmal” alewouila) (-3, 4), (-1, -2), (1, 3), (3, -3) agamlal ®WIBaUmEBBOW

7. A=

-sin@  cosO -sinn® cosnod

cos®  sin0 }@@@0@8 An=

cosn® sinnd }

1 tanx cos2x -sin2x

= TA-l— Y
8 (a A anx | @Rodd ATA i coszx} ag) M &OS1VB6)b>.
X+a X X
(b) X x+a X =0, a#0 @@ X 6ad ailel &:06m)d:.
X X X+a



Continuity and Differentiability

(a) fx)= 7 x<3
a+bx 3<x <5 ag)M aNoUTaHmM BHENEIm YIS
11 x>5 @Ryem. a, b ag)amlal B06M)H>.

(b) y=x* cneemslcd % B06M) >

(a) x=acost, y=a sint @yeeme;1cd % BN .

(b) f(x) =x?- 4 agyam anoatom (-2, 2)
af)aM aIG1GU00US1H6) .

(a) f(x)=] kx, X <6 af)aD afoUaud B@BSIn A
18 X > 6 @resmeslol k wes alleio@(@?
(b) y=sin(x*) @reeme;cd %‘ﬂaom)goea.
dy

= 3x 4 3 A
(a) y=3*+x @gs)m)aeﬂ@adx = reerreeeranens

(b) e(x+1)=1 ameimslad y =(y)* aa oS o6)b:.
(@) f(x)=]x]| agyam anoWlattad X =0 V@3 HMSIN} M @RYGEMO?
(b) f(xX)=|x]| agyam anotIaum x =0

(¢c) y= tan’ /1 COSX @myeemesad y 06N>
+

COSX

(i) % [SI12X + COS 2X] = oo

(i1) y=3 cos (logx) + 4 sin (logx)

dy by Xdyy Y g 5 o0
(a) r BTN . (b) T X Y oM HOSIV]H6)H>.
@ f(x)= x sin% x %0
0 x=0 f(X) aga anoUiaud

Xx=0 @3 oHElmyad @yesmo?

d
(b) y=/ tan'x @ROMB;IC3 Ky BTN .

dy
(a) 2*+2V=27 @eemsslcd dx &»06m)d:.

x+ dy
(b) Sin ( X-y )= 100 @Geemsslad dx  HH0sm)d:.

(1) fx)= |x-1] +|x-2| ag)aD anoUia:®
(@) X = 1@8 @enElmyal @) aloeu X =2 @lcd @e.

(byx=1leno x=2



(c) x=leno, x =2 eno wWllanadaxlenilsd @ryen.

(d)x=1leno x=20eno SeMsImyad @en.

(i)
(iii)
10 (i)

(i)

(@)

(i)
(b)

(c)
2 ()

(b)

(c)

3 (a)

(b)

4 (@

U = SInX, V = COSX @1)6eme,md % 06N .

f(x) = tan X ereem®1cd ! (1/4)=...............
=8

X8

y=/ X R X Xt @RYOEMEH;1C3 % 061N .

y

= @REEMH;1C3 % 061N .

Application of Derivatives

2x3 - 3y? + 27 =0 agyam &AB01 alB106m1o0)b:.
X @RHHODIINT LRI ER0AN
MO H61BYailS1H0) .

MHSleloom e3ailoeal g;}zl = 2x X: ,Y#0 ag)ad oS00,
y y
©21Q)IMO.
a) sinx b) cosx c)x* d)logx
36.6

f(x) = log (Sinx) agyam anotiauad (0, 7/2)
(/2,m)

[x+[y=3

f(x)=3x*-2x*-6x>+6x+7

6m 2m pwomss 80003 6km/hr agyam @)emleanoo
S1H6) .
.
fx)=x+ L
X
(i) f(x)



(i)
(b) f(x)=sinx +3 cosx

X :% enerm f(x)

5 (a) S=4nr’ @eclend @0
O®I) @RMYMVG@]2] @O0YAD).
(i)

(1) @Roo Scm @3 mlmmyo 5.2cm

(b) (1) f(x)=x-3x>+4x, XER af)ad anoorad R
OO SV 06) b

(i) f(x)



Chapter - 8
Application of Integration

1) x*+y*=9

2)

al0a|801 &06M)d.

3)

4) y*=2x,x*=2y
al0a|801 &I6M)d.

5)

al0a|801 &06M)d.

6)
OO 2 10a|BAT HH06MM) D>,



9) (x-2)*+y*=4 apam ayomomlen X

10) y=|x|,y=2
06T .



1)

2)

3)

4)

5)

6)

7

8)

Chapter - 9
Differential Equations

a) (1+x?)dy=(1+y*) dx

EDQI BH06M) >
b)

a) y=aSinx

b) dy+y=x
dx x

dy _ x*+y?

dx 2xy

a) y*=a(b*-x?) a, b agyamlal
audlo ooy d806M).

b) %=ytanx, (x=0 epwocd y=1)

al@1a0000 MHI6TN)d:.

3 4
& d
2(5) (&) o

06N>
Xty
X

d
b) G -

_gi « dy o
a) y=SinX afano Wer_O
af)am al@lGUOWIBE)d>.
b) y-
@)t 1B>@1 56 .

dy 2
a) (-2,3) E}’ =y—)2( af) M@ WlaDOMaHy©@3

b) (1,1)

alG1GUOOWIHE) b>.

a) X (%) -y +x Cos?(y/x)=0

b)



= gcﬁ)
1o
0la0
) ( y2)
dx - (x
Yy
)
10) a +2
b)

&>
061M)

al

o

10



)

0

1)

b)
c)

Linear Programmings

A manufacturer makes 2 types of cups A
and B. 3 machines are required and time
in minutes required for each is given
below.

Types of Machines
Cups 1 2 3
A 12 18 6
B 6 0 9

Each machine is available for a maximum
of 6 hrs/day. The profit of each cup A and
cup B is 75paise and 50 paise. Formulate
the LPP to get a maximum profit.

Solve the LPP Graphically
Mini Z=200x + 500y
Subject to x + 2 y >10,
3x+4y<24,x>0,y>0

The graph of the LPP is given below. The
shaded region is the feasible region. The
objective function is Max Z=px + qy.
What are the coordinates of the corner
points of feasible region

Write the constraints

If the Max Z occurs at A and B, what is the
relation between P and Q

A dietician has to develop a special diet
using 2 foods P and Q. Each packet
(containing 30g) of P contains 12 units of
calcium, 4 units of iron, 6 units of
cholesterol and 6 units of Vit A. Each
packet of the same quantity of food Q
contains 3 units of Cal, 20 units of iron, 4
units of cholestrol and 3 units of Vit A.
The diet requires at least 240 units of cal,
atleast 460 units of iron and atmost 300
units of cholestrol. (a) formulate LPP (b)
How many packet of each food should be
used to Mini the amount of it A in the diet.
(c) What is the Mini amount of Vit A

11

)

1)

1)

a)
b)

V)

§0) QIJAITOW] 2 MECHENSS Hajjdud A, B agamial

26m1e9)d 60} FlaITvo (aIIBOIEe)IM). 30} dxa]A-lksd
75 ©8alrv)o B i3 50 66 Irvm)o 21080 1SN, ag)eslad

alooalw] e1Ro Sslgomeeniiwo LPP oenzose)s:.

Types of Machines
Cups 1 2 3
A 12 18 6
B 6 0 9

MIBRLOVEMO B2l
Mini Z=200x+ 500y
Subjectto x + 2 y =10,
3x+4y<24,x20,y>0

80} LPP w)es (»oad @mmlaleanan). Gauus
eald® qmuoeizoem anladlenilsd 0l=Elwad.
amirsglal anedauad  Max Z= px + qy.
65086mMA@ GalOWIF M5 H:06M) .
BMAVOH(SAMB ) 91 H>.

Z o aloooaiwl ailer A, B ogaml 2

nilB 6o S1e1066mMes1G3 P,  @XleNss nITWo

ag) 9} ®) .

P, Q agamlal 9aicwodila] 680) W®G 26N2066)
an). Poyes 80600 alodseaglad (30g) 12 ey
0@V 0, 4@l @M 6 WY 6B08
mie(s0ud, 6 @MY ©eaIQAlm af) ag)VlaIW)
886aJ0uwd Q ag)am csuemMOmI@ (30g) 3wemlg
#0@3MVY0 , 20 @emIg @ewem, 4w)emg 6608
@3S0 , 3emlg 90aIQalad of) 9UBeq|Slal
#0)M). Wl@d @)oeom® 240 wyemlg
B0@3MVY0, B0 460 WeMIg @PWeN,
@peaB@qo 300 @My 66:08Mi6(S0UWd 6ns.
ag)8:1@3 LPP 96mz080)8. ag)l® alodeng Pw)o
Q ane 201cWOUlafo@ ©0aIQAlM of) )OS

@pgal 2lmlae @Ry@)o.



V) A carpenter makes tables and chairs. Each
tables can be sold for a profit of Rs. 30
and each chair at Rs. 10. The carpenter can
afford to spend upto 40 hrs per week
working and takes 6 hrs to make a table
and 3 hrs to make a chair. Customer
demand requires that he makes at least 3
times as many chairs as tables. Tables make
up 4 times as much storage space as chairs
and there is room for atmost 4 tables each
week.

Formulate the LPP

VI) Two tailors Aand B earn Rs. 150 and Rs.
200 per day respectively. A can stich 6
suits and 4 pants per day while B can stich
10 shirts and 4 pants per day. Formulate
the above LPP so as to minimize the
labours cost to produce at least 60 shirts
and 32 pants.

LPP@gyuy@emo 2196

2 ®Q©3e00d A, B @L0o(@00 80) Blairoe

Rs. 150, Rs. 200 aioymomo oere.

OQ@e00M A 80) Blairo 6 auds)o
B

10

Glaimo @06 60 audglo 32 aloo

LPP @ryavy@emo
0 21Q) .

VII) A (0,10)B (5,5)C (15,15) D (0,20) &)

VII) A (0,10) B (5,5) C (15,15) D (0,20) are
the corner points of a feasible region of a
LPP. At C (15,15) and D (0,20) the
objective for have multiple optimal of
Z =180.

a) find the objective function
b) find the maximum and minimum value
of Z

LPP
g8)0s enilwysegoem. C (15,15), D (0,20)

8alglacs ailer @ Z = 180 o6ns. af)s:lod
a)

b) Z

B061N)B>.

VIII) ®0696606m)am algle 60y LPPwes 1@l

VIII) On the following table given that solution

ofa LPP

Corner pts  Value of objective function

2000A06M.

aelnils) | amirsq1al anoWaueog aifles
A (0,0) 0

B (3,0) 12

C(2,3) 11

D (0, 5) 5

A(0,0) 0
B (3,0) 12
C(2,3) 1
D (0, 5) 5

12



x+2y=4

Write the objective function. Draw the

feasible region. Write the constraints.

C
//44/
/
g//@/
/////
/////

x1

yl
x+y=3

a) find corner points A, B, C

A

b) If Z =4x + y is the objective function,

Find the value of Z atA, B, C

13

SNIRHQ101 aN63aUM af) L)) dr. QUOWHE)

.

ag) 91O,
X

¢/
/
x+2y=4 // /
K / / /
////
//////
x1 yl A *

x+y=3

a) A, B, C agam 2je10:8)0s 6nila)eeud
B61B)a 1SV 06)) .

b) Z=4x+y agwslad Zeoa ailet A, B, C
ag)m’l NIl HOHSIG3 ag)(@?
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10

1)

Probability

a) IfP(A)=0.4 P(B) =0.8, P(B/A) = 0.6,
Find P(A/B).

b) A problem in mathematics is given to 3
students whose chances of solving it are
1/2, 1/3, 1/4. What is the probability that
the problem is solved.

It A and B are 2 events such that P(A)=0.2,
P(B)=0.6, P(AUB) = 0.8, then P(AnB)=

b) Find the variance of the number
obtained on a throw of an unbaissed die.

What is the probability that a leap year has
53 sundays.

b) BagA contains 4 Red, 3 White 2 Black
balls. Bag B contains 3 Red, 2 White, 3
Black balls. one ball is transferred from
Bag A to Bag B and then a ball is drawn
from Bag B. The ball so drawn is fround
to be red. Find the probability that the
transferred ball is Black.

a) A random variable X has the following
probability distribution

x| 0 |1 2 3] 4 |5

1 K 15K-2 |, 15K-1
15 15 15

p(x)

FindK

b) If A and B are 2 events such that P(A) =
1/2,P (AuB)=3/5,P(B)=q. Find qifA
and B are (a) mutually exclusive. (b)
independent

a) If a fair coin is tossed 10 times, Find
the probability of getting (a) exactly 6 head
(b) at least 6 heads (c) at most 6 heads.

Find the probability distribution of the
number of heads obtained when 3 coins
are tossed together. Find the mean and
variance also.

D)

1II)

a) P(A)=0.4P(B)=0.8, P(B/A)=0.6
af)s1od P(A/B) ag)?

b)
oa1omss amvowi® 1/2, 1/3, 1/4 agyam

§21QOMBB MVORLID ag)(@?

a) A,B agyavlal 2 qvocaleasoen).

P(A)=0.2, P(B)=0.6, P(AUB) = 0.8,

ag)wlod P(ANB) =

b) 80) @REMENIVAIAS HOW af)OlEMI0U3
B06TN) D>

a)

BHISOMBB TVORLY® BHOEN)H?

b) enioh A

GENIOB) H B0, NI0Y Bl@d 3 aljala], 2

AD@3 alm’ 1 eenioud eniod) Bolleelss mog)

IV) 80) oo@awo calolwenilyd Xa) @oee

x| 0 1, 2 |3 4 |5

1 K I5K-2 |, I5K-1
15 15 15

p(x)

ag)&1@3 K &06m)és.

b)

14

A, B agyam1 2 spaiadyszoens P(A)=1/2,P
(AUB) = 3/5, P(B) = q agamlaioen.
q ®em)ailslen)s. (a) A, B agajei
2Ty avlai . (b) A,B epadauleaiadanag’.
a)

). ag)B1@3 a) BI®Yo 6 HadS Bl50M8S
MVORLYD ag)(®?

b)alom016i] 6 ©a0S Bl50MB88 MLORLY®
af)(®?
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0

1.

Relation and Functions

a) If * is a binary operation on R, defined
bya*b=a+b+ab, then find 3 *2

b) [fA=Nx N and * be a binary operation
A defined by (a, b ) * (¢, d) = (ac,bd).
Check whether * is commutative and
associative. Also find identity element for
*onA, if any.

Iff, gare 2 functions on RxR, defined by
f(x) = x?>-x and g(x) =x+1. Find (fog)x and
(gof)x.

b) Let f: N xN defined by

f(n) = nzl ,ifnis odd
n

,1fnis even

for all n €N, find whether f'is bijective
¢) Find the inverse of f(x) = 4x+3.

a) Show that the signum function f: R->R

given by
I,x>0
fix)=¢ 0,x=0
-1,x<0

is neither one - one nor onto

_4x-3 2
b) If f(x) = x4 X ;/_-T
Show that fof (x) =x for all # %
What is the inverse of f.

a) Set A has 3 elements and Set B has 4
elements. Then the number of injective
mappings that can be defined from A to B
is

a)l44 Db)12 c¢)24 d)o64

b) if f: R-> R be given by f(x) = (3=x%)"3
then (fof) (x) =

Consider a binary operation * on the set

{1, 2, 3, 4,5} given by the following
multiplication table (i) compute (2*3)*4
and 2 * (3*4) (i1) Is * commutative.

15

D)

1y

*R

a*b=a+Db+ab areemslad 3 * 2ag®?
b)A=NxN, * Aoleoel 80) 666nImdl 60q|
coaumosm. (a,b ) * (¢, d) = (ac,bd). @resm
Blelod *

B9, *

8103 56118 ailS1o)d:.

RxR engs 2 agsoaesgoem. f, g.

f(x) = x? - X, g(x)= xt1 @Reem®1C3
(fog)x, (go)x @ene)ailSlee)s:.

b) N xN eel 80) agd30 @6

n

n+1
f(n) = {T , 1 BQVOELWOHEM ;I3

2 -0
age nEN, f eemirs:slal @yesmo agya)
al101GUOIWIBE) .
¢) f(x) =4x+3 w)os MBIV B06m)d:.
f: R->R

R0U)aUM
{ I,x>0
fx)=50,x=0
-1,x<0
oSN 4y _3 o)
b) fx)="6x-4, x*¥ 3
X ;ti fof (x) =x

3
@REM af)T 6OSee)8:. f 6 spadeaidad

&6N3)ailS1on) .
a) Set A ©1@3 3 @roveBz)o Set B vl 4
A ©1@3 mlanyo B

a)144 Db)12 ¢)24 d)64

b) f: R-> R ea! 80) ag@saosm f(x) =
(3=x*)"3 @areemsad (fof) (X) agm?
11,2,3,4, 5} ee1 * agan ©66nIimol 64|

oosyomloleymm) (1) (2*3)*4 oo
2% (3*4) agamla @eng)allsSleeys. (ii) *
(B2MIA0 AlOLIlenaMNECeN80?



2 1 2 1 2 1 2 1 2 1 2 1
3 1 1 3 1 1 3 1 1 3 1 1
4 1 2 1 4 1 4 1 2 1 4 1
5 1 1 1 1 5 5 1 1 1 1 5

b) Show that the function f:R->R defined b) f:R->R agyam “93°9’ri° «;‘v@aﬁ f(x) = 3%
by f(x) = 3x is bijective? If so find f' @ROeMBIcd foosmiRs:s1al @yesmo agmS
al61eW00U B8 . T B06m)d>.
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MODEL QUESTION PAPER
SECOND YEAR- Mathematics
(Continuity and Differentiability, Application of Derivatives)
Max Marks: 30.
Time: 1 hour

Each question carries 1 Mark

1.If y =sin"1x,then Z—z isequal to .........c.ceeennenn.

2.Ify=(x+1)(x+2)(x+3),then;l—z atx =0 s
a)0 b) 11 c) 15 d) None of these
3..If y = 2%, then Z—zis equalto ...........oooveeen.n.

4. The slope of the tangent to the curve y = 4x? at the point (2,3) is

a) 16 b) 24 c) 0 d) 36

5. Derivative of the function sin x with respect to cos x is

a) Cos x b) —cotx c) cotx d)
—tan x

Each question carries 2 Mark

6.If x =a+ ccosf and y=b+csin9,ﬁndz—z.

7. Show that |cos x| is a continuous function.

8. Differentiate cosec v/cotx with respect to X.

1—x?
1+x2

9.1fy = cos™1(

) find 2,
dx

10. Find the local maxima and local minima of f(x) = 2x3 — 21x? + 36x + 20



Each question carries 3 Mark

11. Verify Rolle ’s Theorem for the function f(x) = (x — 1)(x — 2)? in the
interval [1,2]

12. The radius of a circle is increasing at the rate of 0.3 cm/sec. How fast is its
area increasing when its radius is 3 cm.

13. Find the absolute maximum and absolute minimum of f(x) = 3x* — 2x3 —

6x2 + 6x + 7 in the interval [0,2].

6 Mark Question

d%y
dx?

14. a). If y = ax™! + bx™™ |, then prove that x? n(n + 1)y.

(3)
b).If 2% + 2% = 2%+ find 2.
(3)



Model Test Paper-Second Year
(Integrals, Applications of Integration, Differential Equations)
Marks:40

(Questions 1 to 5 carries 3 marks each. Answer any 4 questions)

. a) [ cosecx cotx dxX =...mmooniinrnninnnns (1)
b) Evaluate [ cosec(x®) x? dx (2)
. a) Area under the curve y=f(x) bounded by X axis, x=a and x=b is ...... (1)
b) Find the area under the curve y=x bounded by X-axis and x=4 (2)
ca) [ f(a—2)dX = (1)
b) If [ f(x)cosx dx = sin’x + C, find f(x) (2)

2
. a) Find the order and degree of the differential equation ZTJZ/ +3y=0

(1)
b) Solve the differential equation x dy + y dx=0 (2)

. a) Write the integrating factor of the differential equation % +y=x
(1)
b) If the slope of the tangent to a curve at any point is 2 and the curve

passes through (2,3), then find the equation of the curve. (2)

(Questions 6 to 10 carries 4 marks each. Answer any 4 questions)

. a) Evaluateftanx logcosx dx (2)
b) Evaluate a) fm
. a) Evaluate [ cotx dx (1)

) fTL' xsinx

(3)

1+cos? x



8. a) Prove that the differential equation x‘;—z = x + y is homogeneous (2)

b) Solve the above differential equation (2)
9. Find the area of the region bounded by the parabola x?=y, y axis, y=1 and
y=4 (4)

10. Find the area of the region bounded by the region given below (4)

(Questions 11 to 13 carries 6 marks each. Answer any 2 questions)

11.a) Evaluate [ x?* logx dx (2)

b) Evaluate fol x dx as the limit of a sum (2)

c) EvaIuatef\/% (2)

12. Find the area of the region bounded by the parabola y?>=x and the circle

centered at the origin and radius \2 (6)

13. a) Form the differential equation x?-y?=a?, where ‘@’ is an arbitrary constant

(2)

b) Solve the differential equation (1 + x?2) Z—Z + y = e~tanx (4)



SECOND YEAR

(MODEL TEST -- PROBABILITY AND LINEAR PROGRAMMING)

1 mark Questions

1IfP(ANB)=7/10,P(B)=17/20, then P(A/B)=.......

2)If two events A and B are independent,then P(ANB )=............
a)P(A)+P(B) (b)P(A)-P(B) (C)P(A).P(B) (d)P(A)/P(B)

3)The sum of all probabilities of a probability distribution is .........

4)if the events E and F areindependent, then(a) E’ and F are
independent,(b) E’' and F' are independent

(i) both are correct

(ii) both are false

(iii) (a) true but (b) false

(iv) (a) false but (b) true

5)If A and B are events such that P (A|B) = P(B|A), then (a) A CBbutA#B (b)A=B(c) A
N B=® (d) P(A) = P(B)

2 Marks Questions

1)Events A and B are such that P(A)=1/2,P(B)=7/12,and
P(not A or not B)=1/4
State whether A and B are independent.

2)Max Z=30x+20y subject to 10x+6y<1000,5x+4y<600,x,y>0

3)An unbiased die is thrown twice. Let the event A be ‘odd number on the first throw’ and B the
event ‘odd number on the second throw’. Check the independence of the events A and B.

4)Find the probability distribution of number of doublets in three throws of a pair of dice.

5) Find the optimal solution of decorative item dealer whose objective function is
Z = 50x + 18y. the corners of the feasible region are O (0, 0), A (0, 80), B(20, 60),
C(50, 0)

3 Marks Questions

1)A diet for a sick must contains at least 4000 units of vit A,50 units of minerals,1400
units of calories.Two foods A and B are available at a cost of Rs.4 and Rs.3 per unit



respectively.If one unit of A contains 200 units of vitamins,1 unit of minerals and 40 unit
of calories and one unit of food B contains 100 units of vitamins,2 units of minerals and
40 units of calories, formulate the LPP to have the least cost.

2)A store sells two types of toys, A and B. The store owner pays Rs.8 and Rs.14 for each
one unit of toy A and B respectively. One unit of toys A yields a profit of Rs.2 while a unit
of toys B yields a profit of Rs.3. The store owner estimates that no more than 2000 toys
will be sold every month and he does not plan to invest more than $20,000 in inventory
of these toys. How many units of each type of toys should be stocked in order to maximize
his monthly total profit profit?

3)Let X denote the number of hours you study during a randomly selected school day. The
probability that X can take the values x, has the following form, where k is some unknown
constant.
P(X= x) =0.1, if0,

=kx,iflor2

=k(5-x), if3or 4

=0, otherwise
(a) Find the value of k.(b) What is the probability that you study at least two hours ? Exactly two
hours? Atmost two hours?

6 Marks Questions

If a fair coin is tossed 10 times, find the probability of
(i) exactly six heads(ii) at least six heads(iii) at most six heads
or

A cooperative society of farmers has 50 hectareof land to grow two crops X and Y. The profit
from crops X and Y per hectare areestimated as Rs 10,500 and Rs 9,000 respectively. To control
weeds, a liquid herbicidehas to be used for crops X and Y at rates of 20 litres and 10 litres per
hectare. Further,no more than 800 litres of herbicide should be used in order to protect fish and
wild lifeusing a pond which collects drainage from this land. How much land should be allocatedto
each crop so as to maximise the total profit of the society









VECTORS

a)l f f—Q= 37421 - knd the coordinates of P are (1,-1,2) then find the
coordinates of Q

b)write the unit vector in the direction i +2; +3k

a) PQ=3i+27 - K @pem P ®)as M1BECRWIB:6830D

(1-1,2) a8 1@ Q flomd  m1deaude6BR0 dbeng)at1s)ee)d:
b)i+2j+3k 608 GRE® ElWlapgg g ens Qo

o) P20

The adjacent sides of a parellelogram are a =3i+ 4, +4k

b= ;'—/1;'+%

a)find 2 X b

b) if the area of parellogram is 54 units find the value of X
a=3i+1j+ak @Jo b =i-1j+k o MANNG 1D 16T

MR et QEBRUD @R

a)@ X b aflalaf)aoy

b) (mm:)crm(o']ceam’]mg 1 @demo 54 BRWI@ X W)as
I=TRNG ()

a) for any 3 vectors @ Db.C @x(b+C) 4 bx (T+a) 4+ tx (a+h) =(

b) Given A(1,1,1) B(1,2,3) C(2,3,1) are the vertices of AABC then find the
area of AABC

a) 20: Q)] @) a1 QOB SOY)BUDH6) 8% (B+7) + bx (c+) +=
Cx (a+b) =0

b) A(1,1,1) B(1,2,3) C(2,3,1) @01 AABC (8)di6886MY AABC
@os M@ ldeno @ens)ailslen)s.

consider A(2,1,1), B(4,2,3) then

a) find 4B

b) find the direction cosines of 4B

c) find the angle made by 4B in the positive direction of Xaxis

A(2,1,1), B (4,2,3) af)ami] end103)86)0d al@106M 166)) >
a) AB Hen3)adls o)




b) 4B @YOS W OBHMD GHIOOMVMD &Hens)at1s]H6))d 2
¢) x @racemm’]emg caldmIGOT Blroa@@dw 4B ©ensdse)m |

GhI6M BRENT &enB)af1S166))db.

04=t+2j+3k o0B=i—2j—-3k O0C=20+3j+k
are the adjacent sides of a parellopiped
a) find the base area of the parellopiped ;
b) find the volume of parellopiped
¢) find the height of parellopiped I
04=t+2j+3k 0B=1—2j-3k 0C=21+3]+k o)l
630 aloeeiteDallajW) GRYOMYE8  (LWEBEBSI6M
)8 |@d
3

2) mommcmanﬁgﬂw’]mg n_De(mroﬂsm'g al@a 8]

B6M OO D) B> 2
b) a100aieea{lajWlend AljdaTmo &eMmanIee)d: 1
¢) al0elGea {lajwlam oo &:eMeEnNIBe)d:
a) a =5{—j—3k b =1+ 3j — 5k then show that a+5 and @ -5 2

are perpendicular.




a) a =5i—j—3k b=1+3j—5k @RI a+5 )M
OUBHQD a -5 W& closnioam omg e

b) a=1—2j+3k b =21+3j—4k ¢ =i— 3]+ 5k check

whether a,b,c are coplanar
b) a=1-2j+3k b =2i+3j-4k ¢ =1-3j+5k @y
C I JOMD BRHEEMD a )M al@ 1GLEIW1E6)) .

The position vectors of vertices of a triangle A,B,C are 21 — j + k,i— 37+
5k, 31 — 4] — 4k respectively

a) find , 4B ,BC, AC
ABC Iis right angled triangled

b) prove that
c) find the remaining angles of a triangle

(@ 1ed06Mo ABC @)0S (B1DeH6BBE0S 61atdM laHmd
QU SO 0D WL (A02i — f + &, i — 3] + 5k, 31 — 4] — 4k
o)1 af)es lad

a) 4B ,BC,AC &H6M8)a{1S106)d

b) (@ 1GHI6Mo ABC 63©) &5 (@ 18HI6madeny af)am)
0081186,

¢) AQQ CHIMEBE20S BRBNT dh)S| B8 af1S1ens

a) find the value of x such that A(3,2,,10) B(4,X,5) C(4,2,-2) and D(6,5,-1)

are coplanar

a) (3,2,,10) B(4,X,5) C(4,2,-2) & D(6,5,-1)8ald@ 3’ M GchdnjOMD
@M 1@ X Qflal af)o

b) p is inclined at equal angles to the three axes. If the magnitude of » is2+/3
units, find »

b) @M BRAHORAIW ] @8] § CHIEM ENBIBN)M , r o7}
@R8N af)s 10d r o3 el @oem)d.

2




THREE DIMENSIONAL GEOMETRY

a) If the direction ratios of a line are 1, 1, 2, find the direction
cosines of the line.

a) $30) BOELWIOS WWOHHUM B0Gax0 1,1,2 @reemes:)@d
@RAUWIOS WWOHUTE BBHIOOTVAB af)(®.

b) The x-coordinate of a point on the line joining the poinfs Q (2,
2,1)and R (5, 1,-2) is 4. Find its z-coordinate.

b) Q (2,2, 1),R (5, 1,-2) aga] 06nE nil8)8603 c@oss]
SHIM B30} cOMWI8ES 60y mimiallond X oag
MReZuoEo 4. af)Ble8 Z 603 MBEZUIB:O ag)©.

Find the distance of the point (- 2, 4, — 5) from the line
xX+3 y—-4 z+8
3 T a4 T 6

+3 y—4 8
(—2,4,-5) agyom @alowlnd)o X3 =y4 =zg af)OM GOEUW)0

©@ANss B)00 ag)®.

a) The coordinates of the foot of the perpendicular drawn from  the
point (2, 5, 7) on the x-axis are given by

a) (2,5,7) agyam nflmyailed X Ml GreUewcalon)
QUOWEM Llotniemend X 6 MREEUE ag)o.

b) find the equation of line joining the points B (0, -1, 3) and
C(2,-3,-1).

b) B(0,-1,3) @yo C(2,-3,-1) agyam’ o6 enilm)s6u3
O ]lHe)0N COEIWIOS TVAAIE: 0 Agf)P)®):.

¢) Find the co-ordinates of the foot of perpendicular drawn from
the point  A(1, 8, 4) to the line joining the points B (0, -1, 3) and
C(2,-3,-1).

¢) A(1, 8,4) mm¥ B (0,-1,3) C (2,-3,-1) agan enilm3)eeud
GOZHO)MMN B0) CEAIVIANSS RlomMIETION aloBCIoN]
MIRBRUDIEO af)@.




y—1 z-2
a) Find the image of the point (1, 6, 3) in the line %(': > = 23

a) (1,6, 3) agyam enflsyailed §=‘%1=z—;—2 e @J@%T)J%GT)JO.

a) ‘If a line makes an angle of 7/4 with each of y and z axis, then the
angle which it makes with x-axis is

a) 60) GO6U Y GR&HN0 Z @GR&HUN)AIW] 96MN20H6)(M
CH06MBAl /4 af)B]0d @RE® GO X @R GRHUONN AW 6N

BOYM BHOMS Q.
b) The equations ofx-axis in space are

b) X @oed@m]nd @odelo MRS \OB@D af)9)@) .

(A)x=0,y=0(B)x=0,z=0(C)x=0(D)y=0,z=0

c) If the directions cosines of a line are k k. k, then

C) 80) COAIWINS WROHHM BH000qVMMS Kk K ageod

(A) k>0 (B) 0<k<l (C)k=1 (D)k=_j§ ork= - ?IE

Find the angle between the lines
r =(31+2f + 4k)+A(21 + j + 2k) and

r= (2] — 5k) + pu (61 + 3] + 2k)

2)QIOS OBIS)OMIBIEN)OM BGOEUGKUB MRN8 BHoeMsOl
£ 6N3)allS1H6) bb.

r =(31+2] + 4k)+A(21 + J + 2k)
r= (2] — 5k) + u (61 + 3j + 2k)

Find the shortest distance between
r =(+2] + 3k)+A( — 3]+ 2k)
r =(41+5] + 6k)+u(2i + 37 + k)

2 JAUOS BHIS}OMICIENION BGOEUBGUB @EXIE3 &Y06TD B)00
£ 6N3)aflS1H6) b.

r =(1+2f + 3k)+A(1 — 3f + 2k)

r =(41+5] + 6k)+u2i + 37 + k)




a) Write the equation of the Plane perpendicular to a and Passing
through the origin.

b) Write the equations of three mutually perpendicular planes,
other than xy, yz, and xz Planes, meeting at the origin.

a) a af)M OQUBHOB LloMINIW] @YW MIM)ANGE &)s)
HSMN) Galddh)M @YW MIMBIANSR MUANNE: 0 af)LI@)d>.

b) xy,yz,xz o) oM @rejoem @rwoo milmyailed
)S] &HSMN) Baldd)M®)o (0,0,0) @I aldMald Llo6n
AR MAQUIE:J0 af)PYO)b:.

Consider the line »==(i+2] + 3k)+u(i — 3f + 2k)

a) Find the Cartesian equation of the line.

b) Find the vector equation of the line passing (1,0,2) and parallel to
the and parallel to the above line.

¢) Write two points on the line obtained in(b) which are
equidistant  from A.

r==(1+2f + 3k)+u(i — 37 + 2k) agyom uo @aosrni@
a) UOWYOS &H0BFTaHMB TVAUIE: o af)P) D) b,

b) ag)am nil3)ailanes &SaMm) Galdd)MMM)o BGAGD alO6TD
QUABSS) MUAMHORIV @AY GOEUSE HAUSBQB TUAAIOE Yo

af)9) @) &

C) al0®31@3 b) dhenz)ailSle), A W@ Moo ™)ALy @RE:QIGTS)
enss o6ns NImeeud @ene) aflSla)) af)e)o)d.




THOUGHT PROVOKING QUESTIONS- SECOND YEAR

. a) Give an example of a function which is not one-one and not onto
b) Give an example of a function which is one-one but not onto

c) Give an example of a function which is not one-one but onto

d) Give an example of a function which is one-one and onto

|fA=[xf1 916]

a) Find the derivative of |A| with respect to x
b) Find the integral of |A| with respect to x
c) If |A| = 1, find the value(s) of x

. a) Give an example of a function which is continuous and differentiable

b) Give an example of a function which is continuous but not differentiable
c) Give an example of a function which is not continuous and not
differentiable

. a)Draw the graphof y = (x — 3)? + 4

b) Find the domain and range of the function

c) Find the point at which the tangent is parallel to X-axis

d) Find the equation of normal of the curve at the above mentioned point
. a) If the rate of change of a curve f(x) with respect to x is 2x+1 and the
curve passes through (1,3), then find f(x)

b) Find the interval in which f(x) is increasing

c) Find the equation of tangent to the curve f(x) at (3,1)

d) Find the maximum/minimum value of f(x) if it exists

e) Find the approximate value of f(1.01)

1 14x+x%4+x3

. a) Evaluate [ —dx as the limit of a sum

0 1+x
b) Evaluate [(1 + x + x% + x3 + -+ )dx, where x<1

. a) Using Integration, find the area of the region bounded by the lines x=+1
and y=+1

b) Find the area of the region bounded by the parabolas y = x? — 1 and
y=—x*+1



8. a) Form the differential equation representing the family of ellipses having
foci on X-axis and centre at the origin
b) Find the order and degree of the above differential equation
c) Write a particular solution of the above differential equation

9. A cube of side 1 unit is placed on the first octant with its one vertex is at the
origin.

a) Write the vectors from the vertex at the origin to the other vertices
(other than those at the coordinate axes) of the cube
b) Find the volume of the above cube using scalar triple product

c) Find the surface area of the cube using vector product

10.a) A coin is tossed two times. What is the probability that the second coin
shows head if it is given that one coin shows tail.
b) If a family has 3 children. What is the probability that the family consists
of at least one boy and one girl.



Mathematics || year

Modd Test

(Relations and functions ,Inverse Trigonometric Functions,
Matrices,Determinants)

1. Give an example of Symmetric relation on set A = {1,2,3}

2. What is the value of tan ' (1) - tan (-1)
.. [3 =51 . .
3. If ad;j A—[_ ) ].erte matrix A
4.If A'is a 2x2 matrix with |Al = 6 then ladj Al =-----------

@6 (136 (©: (@

5. If A is a matrix given by A= Ll} i].then write the symmetric part matrix

from A
6. If f(x) =27x%, g(x) =x find gof and fog
7. Show that f: R----R given by f(x) =x*+1 is one one function
8. * is a binary operation defined on Q,set of rational numbers , by a*b=a+ab.
a) Is *commutative ? Why?
b) Is* associative ? Why ?
9.1 f(x) =l xland g(x) =[x] find gof ( = )- fog (2 )

sinx+cos x

10. prove that sin™1( N

T
=(Z+x )
x+1 x+2 x+a

11. If a,b,c are in an AP,showthat | x+2 x+3 x4+ b|=5
x+3 x+4 x+c

12. Show that cot! 3 - cot ! 4= tan ! (%)



a3y lsint (2 = -1 (84
13.Show that sin (5) sin (17) = COS (85)

1+a 1 1
14. Show that 1 1+5b 1 |= abc+ab+bc+ca
1 1 1+c¢

15. a) Show that the relation R in the set A={1,2,3,4,5} given by R={(a, b):| a-
bl is even} isan equivalence relation.

4x+3
6x—4"

b) If f (x) =

2
X # 3 show that fof = x.

16.  a) Find the principal value of sin™( _71)
- Vitx2
b) write simplest form of tan 1 (Txl)

_1ﬁ

c) Prove that 2sin™! % =tan™! 5

17. a)Find the value of k ifA =8 A+ K|, where A = (_11 g)

b) For the matrin A given, prove that A.adjA=0

1 1 1
A= 2 3 0
18 2 10

. . 1 2 7 1
18. Consider the matrices A—[3 1], B—[_Z 1

a) Find AB
b) Find A=, B!
c) Verify (AB)"1=Bp"1 471



