RADIANT P. U. COLLEGE, VIJAYAPUR
DEPARTMENT OF MATHEMATICS
CHAPTERWISE PREVIOUS YEAR BOARD EXAMINATION QUESTIONS

1. RELATIONS AND FUNCTIONS:

ONE MARK QUESTIONS :

1. Arelation R on aset A= {1,2,3} defined by R= {(1,1), (1,2),(3,3)} is not symmetric . why ?
(March-2014,Sept-2020)

2. Let * be a binary operation defined on the rational number Q defined by a*b= ab+1 ,prove that *
commutative .(July -2014)

3. Let * be a binary operation on the set of rational numbers by a*b= % , find the identity element
(March-2015, July -2017 )

4. Let * be binary operation on the set of natural numbers given by a*b=L.C.M.of aand b, find 5*7.
(July-2015, July-2019)

5. An operation * on Z+ is defined as a*b = a-b,Vv a,b € Z+. Is * is a binary operation on Z+ ?
(March-2016)

6. An operation * on Z+ is defined asa*b = |a-b|,V a,b € Z+ . Is * is a binary operation on Z+
(July-2016, Model paper -02)

7. Let * be a binary operation on the set of natural numbers given by , a*b= L.C.M. ofaand b, find
20*16.(March-2017)

8. Define bijective function . (March -2018)

9. The relation R on a set A ={1,2,3} is defined as R={(1,1), (2,2), (3,3), (1,2), (2,3)}is not transitive why ?
(July -2018)

10.Define binary operation (March 2019, Model paper 2022)

11.Let * be a binary operation on the set of natural numbers given by a*b = L.C.M. of a and b, find 5*7.

(March - 2020)
12.Define empty relation . (Model paper -1)
13.Give an example of a relation which is symmetric and transitive but not reflexive (Model paper -2022)

TWO MARKS QUESTIONS :

1. Verify whether the operation * defined on Q by a*b = % is associative or not.
(March -2014, March -2018, Sept-2020, Model paper -01)

2. On Rt is defined by a*b = % , verify whether * is associative (Model paper -01)

3. Show that the function f: N = N, given by f(1) = f(2) =1 and f(x) = x -1, for every x >2, is onto, but
not one-one (July-2014)

4. Iff: R— Rdefined by f( x ) = 1+ x?, then show that fis neither one-one nor onto . (March -2017)

5. Define binary operation on a set . Verify whether the operation * defined on Q by a*b=ab+1a,b € Qs
binary or not. (July -2018)

6. Show that the function f: N — N given by f( x ) =2 x is one-one but not onto . (March -2019)

1 ifx>0
7. Prove that the greatest integer function f: R— R, given by f( x) = 0 if x=0 ,isneitherone-
-1 ifx<0

one nor onto. Where [ x] denotes greatest integer less than or equal to x . (Model paper 2022)
8. Show thatiff: A=Bandg:B—_C are one-one, then g0f: A — C is also one -one (March 2015)

9. Iff: R>R isgivenbyf(x)=(3— x)3 then find (fof)(x) . (July -2015)

10.If the function f : R— R and g R — Rare glven by f(x) = |x| and g(x) = [x], where [x] is greatest
integer function find fog(— 5) and gof (— 5) (March -2016)

11.Show thatif f: A->Band g:B— Careonto, then gof : A— Cisalso onto. (July-2017)

1
12.Find of : and fog , iff(x) = 8 x® and g(x) = x3 (July- 2019).

1



THREE MARKS QUESTIONS :

. Show that the relation R in the set Z of integers given by R = { (a,b) : 2 divides a - b } is an equivalence

relation. (July 2014 )

Define whether the relation Rin the setA={1,2,3........ 13,14 }is defined as R ={(x,y ) : 3x — y =0} is
reflexive , symmetric and transitive (March 2015, July 2019 )

Prove that the relation R in the set of integers Z defined by R = {( x, y) : x — y is an integer } is an
equivalence relation . (July 2015, Sept 2020)

Show that the relation Rintheseta={x:x € Z,0<x<12}isgivenbyR={(ab):|]a-b]isa
multiple of 4 } is an equivalence relation . (March 2016)

Show that the relation Rin set A ={1,2,3,4,5} given by R= { (a,b) : |a-b]| iseven }isan equivalence
relation . (July 2016, March 2018)

Show that the relation R in the set R defined as R= { (a,b ) : a < b} is reflexive, transitive but not
symmetric . (March 2017 )

Check whether the relation R defined in the set {1,2,3,4,5}asR={(a,b):b=a+ 1 }isreflexive or
symmetric . (July 2017 )

Check whether the relation Rin the set R={ (a,b) :a < b? }is reflexive , symmetric or transitive
(March 2019)

Show that the relation R defined in the set A of all trianglesas R={ (T;,T, ) : Ty is similar to T, }isan
equivalence relation . ( March 2020, Model Paper- 01)

10.Show that the relation R in the set of all integers Z defined by R = {( a,b) : 2divides a-b }isan

equivalence relation ( Model Paper -02)

11.Find gof and fog if f : R— Rand g : R - Rare given by f(x) = cos x and g(x) = 3 x?. Show that gof

# fog (March 2014, July 2016, July 2018, March 2020 )

12.Show that the relation Ronaset A= {1,2,3}is defined asR={(1,1), (2,2),(3,3), (1,2),(2,3)}is

9.

reflexive but neither symmetric nor transitive . (Model Paper 2022)
FIVE MARKS QUESTIONS :

Verify whether the function f : N = N defined by f(x) = x? is one-one, onto and bijective
(Model Paper -02)

Check the injectivity and surjectivity of the function f:R— Rby f(x) =3 -4 x.Isita bijective
function ? (Model Paper -01)

Verify whether the function f : A— B, given by f(x) = % ,where A=R-{3}and B=R- {1}isone-
one, onto and bijective ? (Model Paper 2022)

Check the injectivity and surjectivity of the function f : R— R, given by f(x) 1+ x2 . Is it bijective ?
(Expected )

Show that the function f:R* - R*, defined by f(x) = % is both one-one and onto, where R™ is the set

of all nonzero real numbers . (Expected )

Prove that the modulus function f : R = R, given by f(x) = |x|, is neither one -one nor onto
(Expected)

Prove that the function, f : N = Y defined by f(x) =4 x +3,whereY ={y:y=4x+3,x EN}is
invertible and also find the inverse of f (x) . (March 2014, March -2019)

Prove that the function, f : R— R, givenby f(x) =4 x +3, is invertible, also find the inverse of f(x)
(July 2015, July 2017, July 2019, March 2019)

Prove that the function f: N — Y defined by f(x) =x?,whereY ={y:y =x?,x € N }isinvertible.
Also find the inverse of f (July 2014)

10.Let R, be the set of all non -negative real numbers . Show that the function f : R, — [4, ) defined by

f(x) = x? +4 is invertible . Also write the inverse of f (March 2015, July 2016, March 2018, July 2018)

11.Let f : N - R be defined by f(x) = 4 x% +12 x +15 . Show that f : N = S where S is the range of the

function f is invertible . Also find the inverse of f (March 2016 , March 2017, Model Paper 2022 )
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2. INVERSE TRIGONOMETRIC FUNCTION

ONE MARK QUESTIONS :

Write the domain of the function f(x) = cos™! x (March 2014, March 2018, July 2018)

Find the principal value of cos ™ (—1) (July 2014, March 2019 , Sept 2020, Model Paper 2022)
Write the domain of f(x) = sin"! x (July 2016, Model Paper 02)

Find the principal value of cosec™(—v2) (March -2017)

Find the principal value of cot* (— %) (July 2019)
Write the range of y = sec™! x (March 2020, Mode] Paper -01)
-1 ) holds (March 2015 )

N o ks w N

Write the values of x for which 2 tan™! x = cos

8. Write the values of x for which tan™? (—) = cot™! x holds (July 2017)

9. Find the value of sin™! (sm ( )) (July 2015, July 2016 )
10.Find the value of cos(sec™! x + cosec™' x), |x| = 1 (March 2016)

TWO MARKS QUESTIONS :

Write the domain and range of tan~! x (Model Paper -2022)
. o 1

Evaluate sin E — sin”! (— E)] . (March 2014)

Find the principal value of cot ™! (— %) (Model paper -01)

Evaluate cos ™! G) + 2sin7? (%) (Model Paper -02)

Find the value of tan™1 /3 - secfl(—Z) (Model Paper 2022)

Prove that sin~'(2xv1 — x?) = 2 sin~" x for which - ? <x< F (March 2015)
Prove that sm_l(va 1—x ) = 2 cos™! x for which - ﬁ <x <1 (March2016,March 2017)
Find the principal value of cot ™! (_\/§) .
1 -1(”7 -1(1
Prove that tan™ ( ) + tan (24) = tan (E) (July - 2014 )
10.Write tan™! (%) , 0 <x <minthe simplest form. (July 2015, March 2018)
11.Prove that sin™! x + cos ' x =§ ,x €[-1,1] (July 2015, March 2019)

12.Prove thattan ' x + cot™ 1 x = Tzi x € R (July 2014)

R A R o

13.Write the simplest form of tan~! [M] , if% tanx > -1 (March 2016 )

4 cosx +3 sinx

14.Write the simplest form of tan™* [ /—1"“’5"
1+cosx

15. Write the simplest form of cot™* |-==|, x > 1 (March 2019, July 2019)

,0 < x <7 (March 2014, July 2014, July 2018)

16.Prove that 3sin™! x =sin™1(3x — 4x3) ,x € [—% ,%] (July 2016)
17.Prove that cot™}(—x) =7 - cot ' x , ¥ x € R (March 2020)

18.Solve the equation tan™? (Li) =2tan!x,x > 0 (March 2017)

19.Show that 2 tan~! x = cos ™! (1 ) x =0 (July 2017)
20.Find the value of sin™! (sm ( )) (July 2017, March 2020 )
21.Find the value of cos ™! (cos T) (July 2018)

22.1f sin (sin*1 % + cos™! x) =1, then find the value of x (March 2028 , Model Paper 2022)



THREE MARKE QUESTIONS :

1. Provethat3 cos 'x=cos '(4x®—3x), x € [%, 1] (March 2014)
2. Prove that 2 tan"* (1) + tan~* (%) = tan"* (%) (March 2015, March 2018, March 2020 , Model Paper -
2022)
3. Prove thattan™' x + tan™! ( 2 ) = tan™! (3x— ) x| <= (]ul 2014)
’ 1-x2 1-3x2 y
4. Find the value of x , if tan™! ( ) + tan~! (ﬂ) == (March 2015)
x x+2
5. Solve:tan ! 2x +tan ! 3x =- (]uly 2015, July 2016 July 2017, July 2018, July 2019)
6. Show thattan™! ( ) + tan™! ( ) +tan! (4) == (March 2016)
7. Write tan™! (Tl) , X # 0 in the simplest form (March 2017 )
1 (4 _ 12
8. Prove that cos™! (g) + cos™! (E) =cos™! ( ) (March 2019)
3. MATRICES
ONE MARK QUESTIONS :
1. Define scalar matrix ( March 2014, July 2015 ,July 2016, March 2019 )
2. Define diagonal matrix ( July 2014)
3. Define row matrix (Model Paper 2022)
4. Construct a 2x2 matrix A = [ai}-] whose elements are given by% |—-3i+ j| (March 2015, July 2019)
5. 1f [x +2 y- 3] is a scalar matrix, find x and y . (March 2016)
6. Construct a 2x2 matrix A = [a;; | whose elements are given by a;; =f (March 2017, July 2017 , March
2018, Sept 2020)
7. Construct a 2x2 matrix whose elements are given by a;; = (lﬂ i ( Model paper -02)
8. If a matrix has 5 elements , what are the possible orders it can have ? (July 2018, March 2020, Model
Paper -01)
9. Find the values of x,y and z if [4 3] = [y ] ( Model Paper 2022)
' ’ x 5 15
THREE MARKS QUESTIONS :
1. For any square matrix a with real entries, prove that A + Al is a symmetric matrix and A - Al is skew
symmetric matrix . (July 2014)
2. ExpressA= [i _51] as a sum of a symmetric and skew -symmetric matrix ( July 2015)
3. If A and B are symmetric matrices of same order, then show that AB is symmetric if and only if AB =BA
(March 2017, Model Paper 02)
cosx —sinx 0
4. IfF(x) =|sinx cosx 0| thenshow that F(x)F(y) = F(x + y) (March 2020)
0 0 1
5. ForamatrixA = [é g] , verify that (i) A+ A! is a symmetric matrix (ii) A - A1 is a skew symmetric
matrix (Model Paper -01)
6. If A and B are invertible matrices of the same order , then prove that (AB)~! = B~! A~! (March 2015)
7. By using elementary transformation, find the inverse of the matrix A = [é _12] (March 2015)
8. By using elementary transformation, find the inverse of the matrix A = [é _31] (March 2016)
9. By using elementary transformation, find the inverse of the matrix A = [; 3]

(July 2016, March 2018 )



10. By using elementary transformation, find the inverse of the matrix A = [; _21]
(July -2017, March 2019, July 2019)

11. By using elementary transformation, find the inverse of the matrix A = [ 3

‘21] (July -2018)

—4
12. By using elementary transformation, find the inverse of the matrix A = [é 3 (Model Paper 2022)
FIVE MARKS QUESTIONS :
_1 2 _[2 0 _n 1 . _
1. IfA= [2 1] B=| | alandC= [2 3] . Calculate AC, BC and (A+B)C . Also verify that (A+B)C=
AC+BC (March 2014)
1 2 3
2. IfA=|3 -2 1|thenprovethat43®-23A-401=0
4 2 1
(July 2014, March 2015, March 2019 )
(1 2 -3 3 -1 2 4 1 2
3. fA=|5 0 2|,B=|4 2 5|/andC=|0 3 2|thencompute A+BandB - C. Also verify
1 -1 1 2 0 3 1 -2 3

that A+(B -C) = (A+B)-C

(July 2015, March 2020, Model Paper -o1)

[—2

4. IfA=]| 4 I ,B=[1 3 —6)]. Verify that (AB) =B'A" (March 2016)
[ 5

[ 1 ’ r ’

5 IfA= —4] ,B=[-1 2 1]verifythat (AB) =B'A" ((July 2018)

| 3

.0 ’ ’ ’

6. IfA=|1|,B=[1 5 7].Verifythat(AB) =B A (Model Paper-02)
2

7. If A =

0 6 7 01 1 2
-6 0 8] ,B= [1 0 2] andC= [—2‘ . Calculate AC, BC and (A+B)C. Also verify that
7 -8 0 1 2 0 3

(A+B)C=AC+BC

(July 2016, July 2017 , March 2018, July 2019, Sept 2020 )

1 0 2

0 2 1] then prove that A® - 642 + 74 +2I = 0 (March 2017)

2 0 3

8. IfA=

-1 2 3 -4 1 -5
9. lfa=[5 7 9]andB=\1 2 0‘thenws:rifythat(/l—B)l=/11-B1and(A+B)1=Al+B1
-2 1 1 1 3 1
(Model Paper -2022)

4. DETERMINANTS

ONE MARK QUESTIONS :

1. IfA= [; i] ,thenfind [24]  (March 2014, July 2014)

2. Find the value of x if |§ ¥ = |z i (March 2015, July 2017, March 2019, July 2019 )

1
1 0 1
01 2] (July 2015)
0 0 4

. clx 21_16 2
4. Find the value ofx1f|18 x| _|18 6|
(March 2015, July 2018, March 2020, Model Paper -01, Model Paper 2022 )
. el2 3|_|x 3
Find the value of x 1f|4 5| = |2x 5| (July 2016)

If|A| =8 then find |[AA| (March 2017, Sept 2020)
If A is an invertible matrix of order 2x2 then find [A~!| (March 2018)

If A is a square matrix and adj(A) = [g (5)] then find |A| . (Model Paper -02)

3. Find |34],ifA=
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TWO MARKS QUESTIONS :

. Using determinants find the equation of the line passing through the points (1,2) and (3,6)

(March 2014, Model Paper 02, MOdel Paper 2022)

. Using determinants find the equation of the line passing through the points (3,1) and (9,3) (July 2014)
. Find the value of k if area of the triangle is 4 sq. units and vertices are (-2,0), (0,4), (0,k)

(March 2015, July 2015, Sept 2020)

. Show that the points (a, b+c), (b, c+a) and (c, a+b) are collinear by using determinant (March 2016)
. Using determinants find the area of the triangle whose vertices are (3,8), (-4,2) and (5,1) .

(July 2016, March 2019)

. Find the value of k if area of the triangle is 4 sq . units and vertices are (k,0), (4,0), (0,2)

(March 2017)

. Using determinants find the area of the triangle whose vertices are (1,0), (6,0), (4,3) (July 2017)

8. Using determinants find the area of the triangle whose vertices are (-2,-3), (3,2), (-1,-8)

(March 2018, March 2020 ,Model Paper 01)
. Ifthe area of the triangle with vertices (2,-6) and (5,4) and (k,4) is 35 sq. units . Find the value of k
using determinant method (July 2018 )

10.Using determinant find the area of triangle whose vertices are (2,7), (1,1) (10,8) . (March 2019)

12. Prove that

FOUR MARKS QUESTIONS :

. IfA= [_31 ‘,12] satisfies the equation A% -5 A +7 I = O, then find the inverse of A using this equation,
where [ is the identity matrix of order 2 (Model Paper -01)

IfA= [2 3] satisfying the equation A> -4 A+ 1 =0, where I = [1 O] and 0 = [0 0] Find At
' 1 27 ! 0 1 0 ol
(Model Paper 02, Model Paper 2022)

b+c a a
. Provethat| b c+a b |=4abc (March 2014)
c c a+b
X+y+2z X y
. Prove that z y+z+2x y =2 (x + y + z)* (July 2014, March 2018, July 2018)
z X Z4+x+ 2y
a’+1 ab ac
. Showthat| ab bB2+1 bc |=1+a®>+b*+c? (March2015,]July2015)
ca ch c?+1
1 1 1
. Provethat|a b c|=(@—-b)bB—-c)(c—a)la+b+c) (March 2016)
a® b® 3
a—b—c 2a 2a
. Provethat| 2p b—c—a 2b =(a+b+c)? (July 2016, Model Paper 2022)
2c 2c c—a-—»b
x x? yz
. Provethat|y y? zx|=@—-y)(y—2)(z—-x)(xy+yz+zx) (March2017)
z z% xy
1 a a?
. Provethat|{1 p B2|=(a—-b)(b—c)(c—a) (July 2017)
1 ¢ c?
1+a 1 1
10.Showthat| 1 1+b 1 |=abc(1+2+2+12) (March 2019)
1 1 1+c
1 x x?
11.Provethat |[x2 1 x|=(1—x3)? (July -2019)
x x¢ 1

x+4 2x 2x
2x x+ 4 2x
2X 2x x+4

= (5x+4)(4 —x)* (March 2020)




FIVE MARKS QUESTIONS :

. Solve the following system of linear equations by Matrix method

Xx-y+z=4,2x+y-3z=0andx+y+z=2 (March2014)

. Solve the following system of linear equations by Matrix method

x-y+2z=7,3x +4y-5z =-5and 2x -y +3z =12 (July 2014, March 2018)

. Solve the following system of linear equations by Matrix method

2x4+3y +3z =5,x-2y+z=-4and3x -y -2z =3
(March 2015, July 2015, March 2020, Model Paper -01, Model Paper 2022)

.Solvedx +3y +2z=60,2x +4y+6z =90and6x +2y + 3 z =70 by a matrix method

(July 2018, Model Paper -02)

. Solve the following system of linear equations by Matrix method

2x -3y+5z =11,3x 4+2y-4z=-5andx +y -2z =-3 (March 2016)

. Solve the following system of linear equations by Matrix method

3x -2y+3z=8,2x+y -z =land4x-3y +2z =4
(July 2016, March 2019, July 2019, Sept 2020)

. Solve the following system of linear equations by Matrix method

x -y +2z =1,2y -3z =land 3x -2y + 4z =2 (March 2017)

. Solve the following system of linear equations by Matrix method

x+y+z=6,y +3z =11landx -2y +z =0 (uly 2017)

5. CONTINUITY AND DIFFERENTIABILITY

ONE MARK QUESTIONS :

BOwW N e

O© O N o !

10.
11.
12.
13.

.If y =log(sinx) , find j—y (March 2014)

. Find z—i, if y =cos(1 — x) (July 2014)

Find <, if y = sin(x? + 5) (March 2015, Model Paper 2022)

. Find 2, if y = cos(yx) (July 2015, March 2017 , Model Paper -02)

1
If y=az"* " find (March 2016)

Ify = tan(2x + 3), find 2 (July 2016 )

. Find j—z, if y =sin(x?) (July 2017, Sept 2020)
fy=e*’, find 2 (March 2018)

. Find Z—i, if y = sin(ax + b) (July 2018)

If y =sin(x?+5) , then find Z—z (March 2019)

Ify = cos~1(e*), find j—i (July-2019)

If y = tanx , find “* (March 2020, Model Paper -01)
Ify =< %, find ** (Model Paper 2022)



TWO MARKS QUESTIONS

1. Ify+siny=cosx, find Z—i (March 2014)
2. 1f y=x*find? (March2014,March 2020)
3. If vx +.fy =10, showthatj—i + \/%= 0 (July 2015)
Find 2 = (logx)*** (July 2014, March 2019)
Differentiate (x + i)x w.r.t. x (March 2015)
Find Z—i, if x2 + xy + y* =100 ( March 2015, March 2018, July 2019, Model Paper 2022)
Find Z—i ,iflog; (logx) (July 2015)
If x¥ = a* , prove that Z—i’ = % (March 2016)

2 e M O Bvom e

Find Z—z ,ify = x5 x> 0 (July 2016, March 2018, Sept 2020, Model Paper -02 )
10.Find z—z, if ax + by? = cosy (March 2017, March 2019, Sept 2020, Model Paper -02)
11.Differentiate (sinx)* w.r.t.x (July 2017)

12.Find Z—Z, if 2x + 3y =siny (July 2017)

13.Differentiate (sinx)*** w.r.t. x (July 2018)

14.Find % ,if sin®x + cos?y = 1, (March 2020, Model Paper -01)

15.Findj—i’ ,if y =cos(logx + e*) (Model Paper -01)

2
16.If y = x3 + tanx, then find % (Model Paper -01)
17.Differentiate cos~*(sin x) w.r.t. x (Model Paper -02)
18.Find 2, ify =sec™ (.5—), 0 <x <+ — (uly 2015, March 2016, July 2018)

2x2—-1
) 0<x<1(]u1y2016)

20.1f x = at? and y =2at then f1nd — (Model Paper 2022)
21.Differentiate cos(cos(x?)) w.r.t.x (Model Paper -2022)

19. Findd—y if y=cos™? (1

THREE MARKS QUESTIONS

1. Ifx=a(cos@ + 6sinfh) and y = a(sinf — 6 cos 8) then prove thatj—z =tan@
(March 2014, Model Paper 2022)

2. Ifx=a(@+sinf)andy =a(1l — cos@), prove thatj—z =t (%)
(July 2014, March 2019, July -2019, Model Paper -02 )

3. Ifx=+/as""'t andy =+/as "'t show thatd—y = — X (March 2015)

4, Ifx—a(cost+logtan ) y=asint , ﬁnd (July2015 July 2017)



5. Ifx =acos®@ and y = asin®8 , prove thatj—z =- 3\/% (March 2016)

6. Ifx=a(@ —sinf),y=a(l + cos ) then prove thatz—i =-cot (g) (July 2016, July 2018)

7. Find :—i’, if y = (logx)°* (March 2017)

8. Differentiate sin®x w.r.t. e®* (March2017)

9. If x=sint,y = cos 2t then prove that% =-4sint (March 2018)

10.If x =2 at?,y = at* then find z—z (March 2020, Model Paper -01)

11.Find 3—1, ifxy =e*7 (Sept2020, Model Paper -2022)

12.Findj—§, if x¥ = y* (Model Paper -01)

13.0fx\J1+y+y VI+x=0,for -1<x<landx #y,prove thatj—z =- (1+1x)2 (Model Paper -02 )

14.Verify Rolle’s theorem for the function y = x% + 2, [-2,2] (March 2014, March 2018)
15.Verify Rolle’s theorem for the function f(x) =x% + 2x-8,x € [—4,2]
(March 2015, March 2017 , March 2019 )
16.Verify Mean Value Theorem, if f (x) = x? - 4x -3 in the interval [a, b],wherea=1 and b =4
(July 2014, July 2015, July 2018, July 2019, March 2020, Model Paper 2022)
17.Verify Mean Value Theorem, if f(x) =x3 - 5x% - 3 x in the interval [ 1,3] (March2016)
18.Verify Mean Value Theorem, if f (x) = x? in the interval [ 2, 4] (July 2016, July 2017 )

FIVE MARKS QUESTIONS

2
1. If y=3e? + 2 e3* then prove thathz—Sz—i+ 6y =0 (March2014)

2. Ify =3 cos(logx) + 4 sin(logx) then prove that x? y, + xy, + y =0
(July 2014, July 2016, July 2017, July 2019, Model Paper 2022)

2
3. If y=Ae™ +Be™ thenprove thatZTZ -(m+n) Z—Z + mny =0 (March 2015, July 2018, Sept 2020 )

4. Ify = (tan ' x)? then prove that (x> + 1)? y, + 2x (x> + 1)y, =2

(July 2015, March 2017, March 2018, March 2020, Model Paper -01)
5. Ify = (sin"! x)? then prove that (1 — x?) % - xj—i =2 (March 2016)

6. If y =sin"! x then prove that (1 — x2) y, -xy; =0 (March 2019)
7. If y=e%% ¥ .1 <x<1,then prove that (1 — x%) y, - x y; - a? y =0 (Model Paper -02 )

FOUR MARKS QUESTIONS :
k cosx if X % s .
1. Find k, f(x) = m-2x . 2 iscontinuousatx =—
3 ifx=3 2
(March 2014, July 2014, March 2017, July 2019, Sept 2020)
. . _ kx+1 if x<5 . . _
2. Flﬂdk,lff()()—{ 3y —5 ifx>5 is continuous atx =5

(March 2015, March 2019, Model Paper 2022 )
5 ifx =22
3. Find the value of ‘a“and ‘b’ such that the function f(x) =4 ax+b if2<x <10 iscontinuous
21 if x =210

function (July 2015, Model Paper -02).
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1—cos 2x x ¢ 0
Find k , if f(x) = { 1—cosx ' is continuous at x =0 (March 2016)
k , x=0
2 .
Find k, if £ (x) = { 3"" i x”; ¥ =2 iscontinuous at x =2 (July 2016, July 2018)

A(x?2—-2x)ifx<0

. continuousatx =07
4x +1 ifx<0

For what value of A is the function defined by f(x) = {
(July 2017)
Find the relation between ‘a’ and ‘b’ so that the function f defined by f(x) = {

continuous at x = 3 (March - 2018)

. . kx+1lifx <m
Findk, if f(x) = { cosx i}[x> /4

ax+1 ,ifx <3,
bx+1,ifx>3 '®

is continuous at x = m (March 2020, Model Paper -01)

6. APPLICATION OF DERIVATIVE :

Find the approximate change in the volume V of a cube of side x meters caused by increasing the side
by 2 % (March 2014, March 2019)

Approximate v36.6 by using differential (July 2014 , March 2020 )

Using differentials, find the approximate value of V49.5 (July 2015)

Using differentials find the approximate value of (25)% (March 2016, July 2016 )

Find the approximate chage in the volume of a cube of side x meters caused by increasing the side

by 3 % (March 2017)

If the radius of a sphere is measured as 7 cm with an error of 0.02 m, then find the approximate error
in calculating its volume . (July 2018)

7. Find the slope of the tangent to the curve y = S , X #2 at x =10 (March 2015)

Find the interval in which the function is given by f(x) = 2 x? - 3 x is strictly increasing
(July 2016, July 2019 )

2 2
9. Find the points on the curvexT + 32’—5 = 1 at which the tangents are parallel to x -axis (July 2017)

10.Find the slope of the tangent to the curve y = x3 — x at x = 2 (March 2018, Model Paper -01)
11.Find the slope of the tangent to the curve y = x3 - x +1 at the point x co-ordinate is 2

(Model Paper 2022)

12.Find the interval in which the function f given by f(x) = x? - 4 x + 6 is strictly decreasing

(March 2020)

13.Find the local maximum value of the function g(x) = x? — 3x (Model Paper -02)

THREE MARKS QUESTIONS :

Find the intervals in which the function f given by f(x) = x? — 4x + 6 is i) strictly increasing
ii) strictly decreasing (March 2014, Model Paper -01)

Find two positive numbers x and y such that x + y =60 and xy?® is maximum

(July 2014, March 2017)

Find two positive numbers whose sum is 15 and the sum of whose squares is minimum .
(March 2015, July 2017 , July 2018)

Find two numbers whose sum is 24 and whose product is as large as possible

(July 2015 ,March 2018, Sept 2020 )

Find two numbers whose product is 100 and whose sum is minimum (March 2016)

Find the intervals in which the function f given by f(x) =2 x3 - 3 x? -36 x +7 is strictly increasing
and strictly decreasing . (March 2019, Model Paper 2022 )

Find a point at which the tangent to the curve y =+4x — 3 - 1 hasits slope%

(July 2019, Model paper -02 )
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FIVE MARKS QUESTIONS :

Aladder 24 ft long is leaning against a wall . The bottom of the ladder is pulled along the ground away
from the wall, at the rate of 3ft/s. How fast is its height on the wall decreasing when the foot of the
ladder is 8ft away from the wall ? (March 2014 )

Aladder 5m long is leaning against a wall . The bottom of the ladder is pulled along the ground , away
from the wall, at the rate of 2cm/ s . How fast is its height on the wall decreasing when the foot of the
ladder is 4 m away from the wall ? (July 2016)

The length x of a rectangle is decreasing at the rate of 5cm /minute and the width y is increasing at the
rate of 4 cm/minute . When x = 8cm and y =6 cm, find the rates of change of (a) the perimeter, and
(b) the area of the rectangle (July 2014, March 2017, Model Paper -2022 )

The length x of a rectangle is decreasing at the rate of 3 cm /minute and the width y is increasing at
the rate of 2 cm/minute . When x = 10 cm and y =6 c¢m, find the rates of change of (a) the perimeter,
and (b) the area of the rectangle (March 2019, March 2016, Sept 2020, Model Paper -01)

A particle moves along the curve 6 y = x3 + 2. Find the points on the curve at which y - coordinate is
changing 8 times as fast as x - coordinate . (March 2015, July 2018 , Model Paper -02)

Sand is pouring from a pipe at the rate of 12 cm3 /s . The falling sand forms a cone on the ground in
such a way that the height of the cone is always one -sixth of the radius of the base . How fast is the
height of the sand cone increasing when the heightis 4 cm?

(July 2015, July 2017 , March 2018, July 2019, March 2020)

7. INTEGRAATION
ONE MARK QUESTIONS :

Evaluate : [(sinx + cosx) dx (March2014)
Evaluate: [(2x —3cosx + e* )dx (July 2014)

Evaluate : [ e* (:;;21) dx (March2015)

Evaluate : [ secx (secx + tanx ) dx (July 2015, July 2018)
Evaluate : [ cosec x(cosecx + cotx) dx (March 2016)
Evaluate : [(2x2 + e*) dx (July 2016, March 2020 , Model Paper -01 , Model Paper 2022 )

Find [ (VX + %) dx (March 2017, Sept 2020)
Find [ cos3x dx (July2017)
Find [ (%) dx (March 2018)

x3
x2

10. Find [(1 — x)vx dx (March 2019)
11.Find [ sec?(7 — 4x) dx (July 2019)
12.Evaluate : [Vax + b dx (Model Paper -02)
13.Evaluate : f;%dx (Model Paper -2022)

11



TWO MARKS QUESTIONS

sin2x
Evaluate : [ ——— dx (March 2014)
Evaluate : ff% dx (March 2014)

Integrate sinx sin(cos x) with respect to x (July 2014)
Evaluate : fﬂl dx (July 2014)

I

1+x?

Evaluate : [$222°9°22 4y (March 2015)

COsS x—Cos a

) dx (March 2015, Sept 2020)

o«

Evaluate: [ (x_ =

7. Evaluate:
8. Evaluate : f e* (———) dx (July2015)

9. Evaluate: [ (m) dx (March2016)

10.Evaluate : fﬂ [sm (—) — cos ( )] dx (March 2016, Model Paper -01)

11.Find [ x2logx dx (July 2016 )
12.Evaluate : fo J_? dx (July 2016)

tan *Vx sec?Vx
»/?

3

13.Integrate with respect to x (March 2017)

14.Evaluate : |2 1o dx (March 2017)

15.Evaluate : | m—j":;c dx (July 2017)

16.Evaluate : | (—)e dx (July 2017)

tan —1x

17. Integrate with respect to x (March 2018)

18.Evaluate : 2 1+x2
19.Evaluate : [ cos6x V1 + sin6x dx (July 2018)
20.Evaluate : [ ((xxf;)z) dx (July 2018)

21.Find [ — (11_mx)z dx (March 2019)

22.Find [ sin2x .cos3x dx (March 2019)
23.Integrate x sec x with respect to x (July 2019, March 2020 ,Model Paper -1)

24. Find [& ") dx (July 2019)
25. Flndfcotx logsinx dx (March 2020)
26.Find [ e* secx (1 + tanx) dx (Sept 2020)

27. Evaluate : [ % dx (Model Paper -02, Model Paper 2022)
28. Evaluate : [ log, x dx (Model Paper -02)

x)2
29. Evaluate : [ (““Z2X) dx (Model Paper -2022)

12
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. Integrate

. Evaluate: |
. Evaluate : [ e* sinx dx (March 2017, March 2018)

. Evaluate: [——

THREE MARKS QUESTIONS :

2
Evaluate: [ ( (x ;)2

Find [ (fj")z dx (Model Paper 2022)

Evaluate: [tan™! x dx (March 2014 )

Evaluate : [ sin3x .cos 4x dx (July 2014 Sept 2020)

Integrate x2e* with respect to x (July 2014)

Evaluate: [x tam‘1 x dx (March 2015)

Evaluate : dx (July 2015, July 2016, July 2017 , March 2018, July 2019, Model Paper -02 )

) e* dx (March 2014)

I (x+1)(x+2)
(Model Paper -01, Model Paper 2022 )

dx (March 2016)
with respect to x (March 2016)

Evaluate : f m

Evaluate : fm

—_&x
(x2+1)(x2+2)

. Find [e* (”5”"‘) dx (July 2016)

1+cos

dx (March 2017)

x2+3x+2

X cos”—

X dx (July 2017)

. Evaluate : fol X gx (July 2018)
. Find [
. Find [ xlogx dx (March 2019, Sept 2020)
. Evaluate: [Z—S7 ~ dx (March 2019)

. Find f

1+
(]uly 2018)

x(x 2+1)

01+

dx (March 2020, Model Paper -01)

1)3
Evaluate : f 2 cos?x dx (March 2020, Model Paper -2022)

Evaluate: [ % dx (Model Paper -01)

Evaluate: [tan*x dx (Model Paper-01)

Evaluate : fo% sin2x dx (Model Paper-02)

Evaluate : foz e* dx as the limit ofa sum (March 2015, July 2015, Model Paper -2022 )
Evaluate : foz(x2 + 1) dx as alimit of a sum (July 2019)

FIVE MARKS QUESTIONS :

. dx
Find [ —— and hence evaluate [ - 2+13x = - = (March 2014, Model Paper -02)

Find the mtegral of —— and hence evaluate f 2 ) (March 2019)

Find [ J‘Z_T dx and hence evaluate [ ‘/_2_ dx (June2014)

Find the integral of ﬂ_, with respect to x and hence evaluate [ —=——= \/“2— dx (March 2015)

Find the integral of ——— w.r.t. x and hence evaluate [
(March 2016, March 2020 , Model Paper 2022)

32+2

13



10.

Find the integral of - w.r.t. x and hence evaluate [ m dx (March2018)

f 1
V5—4x—x2’ 7 J9-25x2

Find the integral of V'EZ—_xz w.r.t. x and hence evaluate [
(July 2018, Model Paper -01 )

Find the integral of VxZ + a? w.r.t. x and hence evaluate [ VxZ + 4x + 6 dx , [V1+xZ dx,
[VxZ+2x + 5 dx (July 2015, July 2017, July 2019 )

Find the integral of Va2 — x? w.r.t. x and hence evaluate [ V5 — x2 + 2x dx (July 2016)
Find the integral of VxZ — a? w.r.t. x and hence evaluate [ VxZ — 8x + 7 dx (March 2017)

SIX MARKS QUESTIONS :

Prove that foa f(x) dx= | i (a — x) dxand hence evaluate (i) [} log(l + tanx) dx

@) fZ \/F:injm dx (iii) [} —=—= \/_ —= dx (iv) fo ﬁ dx (V) f (2log sinx — log sin2x) dx

(March 2014, July 2016,March 2018, March 2019, Sept 2020, Model Paper -01, Model Paper 2022 )
Prove that fab f(x) dx= f f(a + b — x) dx and hence evaluate f g

1+W dx
(July 2014, July 2015, March 2017, July 2019 Model Paper -02)

2[5 f() dx if f(x)is even
0 if f(x)is odd

(ii) % tan®x dx (March 2015, July 2018, July 2017, March 2020)
2
Prove that fozaf(x) dx = { 2, f) dx if f(2a—x)=f(x)

Prove that ffa f(x) dx ={ and hence evaluate (i) f_ll sin®x cos*x dx

2n
and hence evaluate fo cos®x dx

0 if f(2a—x) =—f(x)
(March 2016 )
8. APPLICATION OF INTEGRATION :
THREE MARKS QUESTIONS

Find the area of the region bounded by the curve y = x? and the line y =4

(March 2014, March 2018, Sept 2020 )

Find the area of the region by the curve y = x? and the line y =2 (Model Paper -02)

Find the area of the region bounded by the curve y? = x and the line x =1, x =4 and the x -axis in the
first quadrant . (July 2014 )

Find the area of the region bounded by the curve y? =4x and the line x =3

(March 2015, March 2019)

Find the area of the region bounded by the curve y? = 4x and the liney = 2x.

(July 2015, March 2019)

Find the area of the region bounded by y? =9 x, x =2, x =4 and the x - axis in the first quadrant .
(July 2016, July 2019, Model Paper -2022 )

Find the area of the region bounded by the curve y* = 4x, y - axis and the line y =3 (March 2017)
Find the area of the region bounded by the curve y = cosx between x = 0 and x = 2m (July 2017 )
Find the area of the parabola y? = 4ax bounded by its latus rectum . (July 2018)

. Find the area of the region bounded by the curve x> = 4y,y = 2,y = 4 and the y - axis in the first

quadrant (March 2020, Model Paper-01)
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FIVE MARKS QUESTIONS :

Find the area of the region bounded by two parabolas y = x? and y? = x. (March 2014)

Find the area of the region enclosed between two circles x? + y? =4 and (x — 2)? + y? =4

(July 2014 )

Using integration find the area of triangular region whose sides have the equationsy = 2x+1,

y =3x+1 and x =4 (March 2015, March 2017)

Find the area of the region bounded by the curves (x — 1)? + y? =1 and x? + y? =1 using integration
method . (July 2015)

Using integration find the area of the region bounded by the triangle whose vertices are (1,0), (2,2)
and (3,1) . (March 2016, March 2018 )

Find the smaller area enclosed by the circle x? + y? =4 and the line x + y =2

(July 2017, March 2019)

Using integration find the area of the region in the first quadrant enclosed by the x - axis, the line

y = x and the circle x? + y? = 32 (July 2019)

Using method of integration , find the area enclosed by the circle x* + y? = a?

(Model Paper -02 , Model Paper 2022 )

Find the area of the elllpse = + — —1 (a>b) by method of integration and hence find the area of an
ellipse E + ; =1 (July 2016, ]uly 2018, Model Paper -02 )

Using the method of integration , find the area of the smaller region bounded by the ellipse % + %
= land theline S+ % = 1 (March 2020)

Find the area enclosed by the elllpse — + — —1 and the ordinates x =0 and x = ae, where b? =

a’(1—e?) ande <1, using mtegratnon (Expected)
Find the area of the smaller part of the circle x + y? = a? cut off by the line x = 5—7 (Expected )

Find the area of the region bounded by the parabolay = x? and y = |x| (Expected)

9. DIFFERENTIAL EQUATIONS :

TWO MARKS QUESTIONS :
Find the order and degree of the differential equation xy ( ) +x ( ) 2 =0 (March 2014 )
Find the order and degree of the differential equation (—) + jx ) + & —ty= =0 (July 2014)
Find the order and degree of the differential equation (—) (Z ) (;) +1=0
(March 2015, March 2020 )
Find the order and degree of the differential equatlon =2 + cos (d—y) 0 (July 2015, March 2019)

Find the order and degree of the differential equatlon =2 7 +sin (d—y 0 (March 2016, July 2017)

Find the order and degree of the differential equatlon =X ; +2 Z Z—y =0 (July 2016)

Find the order and degree of the differential equation (E) + Z - sin?y =0 (March 2017)

3.3 2.\3 4
Find the order and degree of the differential equation (ZTJ;) + (ZT’;) + (j—z) +y°=0
(March 2018)
Find the order and degree of the differential equation (¥ )2 + (3" )* + (¥ )* + y° =0 (July 2018)

Find the order and degree of the differential equation y” +y% +¢” =0 (July 2019)
Find the order and degree of the differential equation y' +y" +y =0 (Model Paper-01)
Find the order and degree of the differential equation y' +y = e* (Model Paper 2022 )
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THREE MARKS QUESTIONS :

Form the differential equation representing the family of curves y = mx, where m is arbitrary
constant. (March 2014)

Form the differential equation , if the family of circles touching the x - axis at the origin . (July 2014 )
Form the differential equation representing the family of curves y = a sin(x + b) , where a and b are
arbitrary constants. (July 2015, March 2018, July 2018, Model Paper 2022 )

Form the differential equation of the family of curves y = a e3* + b e~ %* by eliminating arbitrary
constants a and b. (March 2019, July 2019)

Form the differential equation representing the family of curves E + % =1, where a and b are

arbitrary constants . (July 2016)

Form the differential equation of the family of circles having the centre on y - axis and radius 3 units.
(March 2017)

Find the equation of the curve passing through the point (1,1), given that the slope of the tangent to

the curve at any point is f (March 2017)

Find the equation of the curve passing through the point (-2 ,3), given that the slope of the tangent to
the curve at any point is i—z . (July 2017, March 2020)

Solve the differential equation j—i = e**Y (Model Paper-01)

Solve :y logy dx - x dy =0 (Model Paper-02)

2
Find the general solution of the differential equation j—i’ = % (Model Paper 2022)
FIVE MARKS QUESTIONS :

Solve differential equations, xlogx% +y= flogx (July 2014)

Solve the differential equation, j—i’ + (secx )y = tanx  (March 2015, March 2019)

Find the general solution of differential equation , xz—z + 2y = x?

(July 2016, July 2018, Model Paper -01 , Model Paper 2022 )

Find the general solution of differential equation cos?x j—z +y =tanx (March 2017, Sept 2020)

Find the general solution of the differential equation, xj—z +2y=x%logx

(March 2017, March 2020, Model Paper -01)

Find the general solution of the differential equation e* tany dx + ( 1-e*) sec’y dy =0
(March 2014)

Solve the differential equation y dx + (x — ye”) dy =0 (March 2017)

Find the general solution of the differential equation y dx - (x + 2y?) dy = 0 (July 2017)

Find the general solution of the differential equation (x + y) Z—Z =1 (July 2019)
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10. VECTOR ALGEBRA :

ONE MARK QUESTIONS

Find the direction cosines of the vector i+ 2j+ 3k (March2014)

Define unit vector. (July 2014 )

Define negative of a vector. (March 2015, July 2018, March 2020 , Model Paper -01)

Show thatd =21 —3j+4k andb=-41+6j—8Fk are collinear (July2015)

If vectors AB =21 — j+ k and OB =31—4j+ 4k , find the position vector OA (March 2016 )
Find a unit vector in the direction of vector d =21+ 3 j+ k (July 2016)

Define collinear vectors . (March 2017 )

Find a unit vector in the direction of vectord =i+ j + 2k (July 2017, March 2018)

Find a value of x for which x(i+ j+ k) isa unitvector. (March 2019)

Cfa= \[% (2 + 3 j+ k), then find the direction cosines of d@ . (July 2019)

. Ifthe vectors 27+ 3j— 6k and 47— m j— 12k are parallel, find the value of m . (Sept 2020)
. Find the vector components of the vector with initial point ( 2,1 ) and terminal point (-5,7 ) .

(Model Paper -02)

. Find a unit vector in the direction of vector @ =21+ 3 j+ 2k . (Model Paper 2022 )
. Write the two different vectors have same magnitude . (Model Paper 2022)

TWO MARKS QUESTIONS :

If @ is a unitvector and (X — @) . (X + @) = 8 then find |X| . (March 2014, July 2017, July 2019 )
Find the area of the parallelogram whose adjacent sides are @ =31+ j+ 4k and b=i- i+ k
(March 2014, March 2018, July 2019, Sept 2020)
Find the area of the parallelogram whose adjacentsidesare d =1+ j— k andb=1+ j—- k.
(July 2014, July 2017)
Obtain the projection of the vectorsd =2 i+ 3j + 2k on the vector b =1+ 2 j+ k (July 2014)
Find |d@| and |b|,if (¥ + d@).(¥ — @) =8 and |d| =8 |b| (March 2015, March 2019, Sept 2020 )
Find the area of the parallelogram whose adjacent sideare d =i — j + 3k and
h=21-— 77+ k (March 2015, July 2016, March 2017, July 2018, March 2020, Model Paper -01,
Model Paper 2020)

Find the projectionof i+ 3j+ 7k on7{— j+ 8k

(July 2015, March 2018, March 2020, Model Paper -01 )

Find the projectionof @ =i— j+ 3k onb=2i+ 3]+ 2k (July 2018, Model Paper 2022 )

If two vectors @ and b such that |d| =3 , |b| = ‘/?E and |d@ x b| =1.Find the angle between @ and b

(July 2015)

If |@ + b| = |@ — b| then prove thatd and b are perpendicular . (March 2016)

If two vectors d and b such that |d@| = 2, |b| =3 and d@.b =4 find |@ — b| (March 2016)

Find the angle between the following vectorsd =i+ j— k andb =1+ j+ k .(July 2016)

Find the position vector of the point R which divides the join of the points P and Q with position
vectorsarei+ 2f— k and- i+ j+ k intheratio 2:1 internally and externally (March 2017)

.Find a vector in the direction of a vector d =1 - 2 j that has magnitude 7 units (Model Paper -02)

Show that the vector i + j + k is equally inclined to the positive direction of the axes .
(Model Paper -02)

17



10.

11.
12.

13.

14.
15.

16.

THREE MARKS QUESTIONS :

Ifd= 20 +2j+ 3k,b=-1+2j+ kand&=3i+ jsuchthatd + A b is perpendicular to ¢ then
find A (March 2014)

If two vectors d and b such that |d| =2, |b|=3and d.b =4find |d — b| (July 2014)

Find a unit vector perpendicular to each of the vector @ + b and @ — b where d=1+ j+ kand
b=1+ 2j + 3 k (July 2014, July 2015, March 2019, Model Paper -02)

Show that the position vector of a point P , which divides the line joining the points A and B having

mb+na

position vectors d and b internally in the ratio m:n is —

(March 2015, July 2016, July 2017, March 2018, July 2019, Sept 2019, Sept 202 Model Paper -02)
Find the sine of the angle between the vectors@ =i+ 2j+ 2k andb = 21+ 6 + 3 k (March 2016)
If three vectorsd , b,é aresuchthat @+ b+ ¢ =& thenevaluate B=d.b + b.¢ + Z.d if|d| =1,
|b| = 4, 1¢] =2 (March 2017)

If three vectors d, b,é are unit vectors such that@ + b + ¢ =6 thenfind d.b+b.¢ +¢.d

(Model Paper -2022)

Find a unit vector perpendicular to each of the vector d + b andd — b whered = 31 + 2j+2kand
b=1+2j— 2k (July 2018, March 2020)

If d band?@ are three vectors such that |d@| =3, |E| = 4, |¢| = 5and each vector is perpendicular to
sum of the other two vectors then find |d + b + &| .(Model Paper -01)

Show that the points A(—=2i + 3j +5k) ,B(i + 2 j + 3 k) and C(7i — k) are collinear

(Model Paper -01)

Prove that [d, b, é + d] = [d, b, ¢] + [d,b,d] (March2014)

Prove that [d + b,b + ¢,é +d] =2 [d b &] (July 2016, July 2018)

Show that the four points with position 41+ 8f+12k,2i+ 4fj+6k,31+5f+ 4 kand

5i + 8/ + 5k are coplanar (March 2015, March 2019, July 2019 )

FindA,ifd=i+ 3j+ k,b=2i— j— kand@=Ai+ 7]+ 3k are co planarity (July 2015)
Find x, such that the four points A(3,2,1), B(4,x,5), C(4,2,-2 )and D(6,5,-1 ) are co planar.
(March 2017, July 2017, March 2018, March 2020, Model Paper 2022 )

For any three vectors @, b and & prove thatd — b, b — ¢ and & — @ are coplanar (March 2016)
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11. THREE DIMENSIONAL GEOMETRY
ONE MARK QUESTIONS :

Find the equation of the plane with intercept 4 on z - axis and parallel to X0Y plane . (March 2014)

If a line makes angle 909, 60° and 30° with positive direction of x , y and z axis respectively . Find its
direction cosines . (July 2014, March 2018, March 2020)

Find the direction cosines of x -axis . (March 2015, Model Paper 2022)

Find the intercepts cut off by the plane 2x + y - z =5 (July 2015, July 2019)

Find the distance of a point (-6,0, 0) to the plane 2 x - 3y +6 z =2 (March 2016)

Find the direction cosines of z -axis . (July 2016)

Find the direction cosines of a line which makes equal angles with co- ordinate axes . (March 2017)

Find the direction cosines of y - axis (July 2017)

The Cartesian equation of a line is %5 = yT4 = z— . Write its vector form . (July 2018)

If a line makes angle 909, 1359 and 45° with posmve direction of x,y and z -axis respectively . Find
its direction cosines . (March 2019, Sept 2020)

If a line has direction ratios 2, -1, -2 determine its direction cosines . (March 2020, Model Paper -01 )
Find the distance of the plane 3x - 4y +12 z - 3= 0 from the origin . (Model paper -02)

TWO MARKS QUESTIONS :

Find the equation of the plane through the line of intersection of the planes 3 x -y + 2z -4 =0and
X +y + z -2 =0 and passing through (2,2,1) (July 2014)
Find the vector equation of the line , passing through the points (-1,0,2) and (3,4,6 ) .(July 2015)
Find the vector equation of the line passing through the points (3,-2,-5 ) and (3,-2,6) . (March 2017)
Find the vector equation of the line , passing through the points (3,-2,-5 ) and (3,-2,6 )
(Model Paper -02)
Find the Cartesian equation of the line parallel to y -axis and passing through the point (1,1,1)
(March 2016)

5 y+2 z

Show that the lines % = —==7 and% = % = gare perpendicular to each other . (July 2016)

Find the distance of a point (3,-2,1 )to the plane 2x — y + 2z + 3 = 0 (March 2019)
Find the distance of a point (-6,0,0) to the plane 2x — 3y + 6z — 2 = 0 (Model Paper 2022)

Find the equation of a plane with intercepts 2,3 and 4 on x, y and z axis respectively
(March 2020, Model Paper - 01)
Find the angle between pair of lines # =31 +27—4k+A(+ 2j+ 2k) and
#=1{—-2j+B@3i+ 2j+ 6k) (March 2014, March 2015)
Find the angle between pair of lines # =2i—5j+k+A(31+ 2j+ 6k) and
F=7i—6k+0(@+ 2]+ k) (uly2017)
Find the angle between the planes whose vector equations are 7. (Zi +2j + 61?,) =5and 7.
(3t — 37 + 5k) =3 (March 2018)

Find the angle between the line — =% = - and the plane 10x + 2y — 11z =3 (July 2018)

3
Find the angle between the pair oflmes 2= yT = ? and xlll = y—14 = U ly 2019)

Find the intercepts cut off by the plane 2x +y —z = 5 (Model Paper 2022 )
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THREE MARKS QUESTIONS :

Find the distance of a point (2,5,-3 ) from the plane 7. (6'i -3+ 21?) = 4. (March 2014)

Find the shortest distance between the lines # = i + j + 4(2i — j + k) and

7 =2i—j—k +8(31 — 5§ + 2k).(July 2014, July 2019)

Find the equation of the plane through the line of intersection of the planes3x —y + 2z -4 =0 and
X +y + z — 2 = 0 and passing through the point (2,2,1)

(March 2015, March 2018, July 2018, March 2020, Model Paper -01 )

. . . 1 1 1 -3 -5 -7
Find the shortest distance between the lines % =X 2 gd = 2 L

(Model Paper 2022)

Find the distance between the lines whose vector equations are 7 = { + 2j — 4k + /1(22 +3j+ 6i?)
and 7 = 31+ 3j — 5k + B(21 + 37 + 6k) (July 2015, March 2016, Model Paper -02)

Find the equation of the line, passing through the points (-1,0, 2 ) and (3,4,6 ) in both vector and
Cartesian form . (July 2016)

Find the shortest distance between the lines # = i+ 2j + k + A(i — j + k) and
#=2i—Jj—k+08(21 + ]+ 2k) . (March 2017, Sept 2020)

Find the vector and Cartesian equations of the plane which passes through the point (5,2,-4) and
perpendicular to the line with direction ratios 2,3,-1. (July 2017)

Find the vector equation of the plane passing through the points R(2,5,-3 ), S(-2,-3,5) and T(5,3,-3 ).
(March 2019)

FIVE MARKS QUESTIONS :

Derive the equation of a plane in Normal form in both vector and Cartesian form.

(March 2014, July 2016, July 2019, Model Paper -02)

Derive the equation of the line in space , passing through a point and parallel to a vector both in
vector and Cartesian form. (July 2014, March 2015, March 2019, March 2020, Model Paper -01)
Derive the equation of a plane passing through a point and perpendicular to a vector in both vector
and Cartesian form . (July 2015, March 2016, March 2017, Model Paper 2022)

Derive the equation of the line in space, passing through two points both in vector and Cartesian
forms (July 2017, March 2018, July 2018, Sept 2020)
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12. LINEAR PROGRAMMING PROBLEM :
ONE MARK QUESTIONS :

1. Define feasible region in a LPP
(March 2014, March 2015, March 2016, March 2017, July 2019, Model Paper 2022)
2. Define linear objective function in LPP (July 2014, March 2019, Model Paper -02)
3. Define optimal solution in LPP
(July 2015, July 2016, July 2017, March 2018, July 2018, March 2020, Sept 2020, Model Paper -01 )

SIXMARKS QUESTIONS :

1. Maximize and Minimize Z = x + 2y . Subject to the constraints: x + 2y = 100, 2x -y <0,
2x +y <200, x,y = 0 by graphical method . (March 2014, July 2014, Model Paper -02 )

2. Maximize and Minimize Z = 3x + 9y, Subject to the constraints: x + 3y <60, x+y=>10,x <y,
x,y =0 (July 2016, March 2018 )

3. Maximize and Minimize Z = 5x + 10y, Subject to the constraints: x + 2y < 120, x +y = 60,
x—2y=20,x=20,y=0 (March2016, March 2019)

4. Maximize and Minimize Z = 600x + 400y, Subject to the constraints, x + 2y < 12,4x + 5y < 12,
4x + 5y < 20 and x = 0,y = Oby graphically (March 2017 )

5. Maximize and Minimize Z = —3x + 4y, subject to the constraints , x + y <8, 3x + 2y <12,
x=20,y=0 (July2017)

6. Maximize and Minimize Z = 10500x + 9000y, subject to the constraints, x + y < 50,
20x + 10y <800,x =0,y = 0 (July 2018)

7. Maximize and Minimize the following Z = 4x + y, Subject to the constraints: x +y < 50,
3x+y<90,x 20,y =0 (March 2020, Model Paper -01)

8. Maximize and Minimize the following: Z = 3x + 2y, subject to the constraints x + 2y < 10,
3x+y<15,x =0,y = 0 (Sept 2020, Model Paper -2022)

9. A manufacturing company makes two models A and B of a product . Each piece of model A requires 9
labour hours for fabricating and 1 labour hour for finishing . Each piece of model B requires 12
labour hours for fabricating and 3 labour hour for finishing . For fabricating and finishing, the
maximum labour hours available are 180 and 30 respectively . The company makes a profit of Rs
8000 on each piece of model A and Rs 12000 on each piece of model B . How many pieces of model A
and model B should be manufactured per week to realize a maximum profit ? What is the maximum
profit per week ? (March 2015)

10. One kind of cake requires 200g of flour and 25g of fat, and another kind of cake requires 100g of
flour and 50g of fat . Find the maximum number of cakes which can made from 5 kg of flour and 1kg

of fat assuming that there is no shortage of the other ingredients used in making the cakes.
(July 2015)

11. A factory manufactures two types of screws, A and B . Each type of screw requires the use of two
machines, an automatic and a hand operated . It takes 4 minutes on the automatic and 6 minutes on
hand operated machines to manufacture a package of screws A, while it takes 6 minutes on
automatic and 3 minutes on the hand operated machines to manufacture a package of screws B .
Each machine is available for at the most 4 hours on any day . The manufacturer can sell a package of
screws A at a profit of Rs 7 and screws B at a profit of Rs 10 . Assuming that he can sell all the screws
he manufactures , how many packages of each type should the factory owner produce in a day in
order to maximize his profit ? Determine the maximum profit (July 2019)
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13. PROBABILITY
ONE MARK QUESTIONS :

If P(A) =§, P(B/A) = % find P(ANB) (March 2014)

IfP(A) = 0.6, P(B) =0.3, P(An B) =0.2, then find P(A/B) (June 2014 )

IfP(A) = % P(B) = % then find P(An B) if Aand B are independent events.

(March 2015, March 2017, July 2019, March 2020 )

IfP(A) =0.8.P(B) =0.5, P(B/A) =0.4 then find P(AN B) . (June 2015, March 2016, July 2017
If P(A) =, P(B) = — and P(AN B) = then find P(A/B)

(July 2016, March 2018, Model Paper -01)

If P(B) =0.5 and P(An B) = 0.32 then find P(A/B) (July 2018, Model Paper -2022)

If P(E) =0.6, P(F) =0.3 and P(En F) =0.2 then find P(F/E) (March 2019, Sept 2020 )

If F is an event of a sample space S of an experiment then find P(S/F) . (Model Paper -02)

TWO MARKS QUESTIONS :

A die is thrown. If E is the event ‘ the number appearing is a multiple of 3 ‘ and F is the ‘ the number
appearing is even ‘, then find whether E and F are independent . (July 2014)

If A and B are two independent events then prove that the probability of occurrence of atleast one of
AandBisgivenby 1-P(4") P(B') . (July 2017)

Probability of solving a specific problem independently by A and B are % and % respectively . If both
try to solve the problem independently, find the probability that exactly one of them solves the
problem .(March 2019)

Two cards drawn at random and without replacement from a pack of 52 playing cards . Find the
probability that both the cards are black . (Model Paper -02)

Find the probability distribution of number of heads in two tosses of a coin.

(March 2014, July 2016 , March 2017)

Find the probability distribution of the number of tails in simultaneous tosses of three coins .

(July 2015)

Let X denotes the number of hours you study during a randomly selected school day . The probability
that X can take the values of x , has the following form, where k is some constant.

0.1 ifx=0
P(X=x) kx if x=1orx=2
k(5—-x) ifx=3o0orx=4

0 otherwise
find the value of ‘k* (March 2015)

The random variable X has a probability distribution P(X) of the following form where k is some
number :

k, if x=0
PX=x) 2k, ifx=1
3k ,if x=2

0 , otherwise

Determine the value of ‘k ‘and P(X < 2) (March 2016, July 2018, Model Paper 2022 )
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9. Arandom variable X has the following probability distribution :

X Jo [1]2[3 [4
PX)[ 0.1k | 2k[3k |5

Determine (i) k (ii) P(X=2) (March 2018, March 2020)
10. The probability distribution of random variable X is as follows

X 0 1 2
P(X) 188 32 1
221 221 221

Find the expectation of X. (July 2019)

THREE MARKS QUESTIONS :

1. Adieis tossed thrice . Find the probability of getting an odd number at least once .
(March 2014, July 2016, )

2. Bagl contains 3 red and 4 black balls and bag Il contains 5 red and 6 black balls . One ball is drawn at
random from one of the bag and it is found to be red . Find the probability that t was drawn from bag
I (July 2014, July 2015, July 2019, Sept 2020, Model Paper-02)

3. Aninsurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The
probability of an accidents are 0.01. 0.03 and 0.15 respectively . One of the insured persons meets
with an accident . What is the probability that he is a scooter driver ? (March 2015, March 2019)

4. Given three identical boxes, I, I and IlI, each containing two coins . In box I, both coins are gold
coins, in box II, both are silver coins and in box 111, ther is one gold coin and one silver coin. A
person chooses a box at random and takes out a coin . If the coin is gold , what is the probability that
the other coin in the box is also gold ? (March 2016)

5. Given that the two numbers appearing on throwing two dice are different . Find the probability of the
event “ the sum of numbers on the dice is 4” . (March 2017)

6. A manis known to speak truth 3 out of 4 times. He throws a die and reports that it is a six . Find the
probability that it is actually a six . (July 2017 , March 2020 ,Model Paper -01, Model Paper 2022)

7. Abag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls . One of the two
bags is selected at random and a ball id drawn from the bag which is found to be red . Find the
probability that it was drawn from first bag .(March 2018)

8. A manis known to speak truth 4 out of 5 times . He tossed a coin and reports that it is head . Find the
probability that it is actually head . (July 2018)

FIVE MARKS QUESTIONS :

1. Probability of solving specific problem independently by A and B are % and % respectively . If both try

to solve the problem independently, find the probability that (i) problem is solved (ii) exactly one of
them is solves the problem . (Model Paper -01 , Model Paper 2022 )

2. Two balls are drawn at random with replacement from a box containing 10 black and 8 red balls .
Find the probability that (i) Both balls are red (ii) First ball is black and second is red (iii) One of
them is black and other is red . (Model Paper -02)

3. Adieisthrown.IfE is the event ‘ the number appearing is a multiple of 3 ‘ and F be the event ‘ the
number appearing is even’ then find whether E and F are independent ? (Expected )

4, Given two independent events A and B such that P(A) =0.3 and P(B) =0.6 find (i) P(A and B) (ii)
P(A or B) (iii) P(A and not B) . (Expected )
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10.

11.

A fair coin and unbiased die are tossed . Let A be the event  head appears on the coin‘ and B be the
event ‘ 3 on the die ‘. Check whether Aand B are independent events or not ? (Expected )

A person buys a lottery ticket in 50 lotteries, in each of which his chance of winning a prize is ﬁ .

What is the probability that he will win a prize a) at least once b) exactly once
(March 2014, July 2018, March 2020, Model Paper 2022 )

Probability that a student is not a swimmer is % . Find the probability that out of 5 students, (i) at

least four are swimmers and (ii) at most three are swimmers . (March 2016 )

If afair coin is tossed 10 times, find the probability of (i) exactly six heads (ii) at least six heads
(July 2014, July 2016, July 2017 , March 2018 )

A die is thrown 6 times . If “ getting an odd number “ is success , what is the probability of

(i) 5 success (ii) atleast 5 success (iii) at most 5 success . (March 2015, July 2019)

Five cards are drawn successively with replacement from a well shuffled deck of 52 cards . What is
the probability that (i) all the five cards are spades ? (ii) only 3 cards are spades ? (iii) none is a
spade ? (July 2015, March 2019)

The probability that a bulb produced by a factory will fuse after 150 days of use 0.05, find the
probability that out of5 such bulbs (i) none (ii) not more than one (iii) more than one will fuse after
150 days of use . (March 2017 )
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