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10.

CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Relations and Functions)

Topic: Relation and function

A Relation is said to be Reflexive if ------------- every a Ll A where A is non empty set. [1]
A Relation is said to be Symmetric if ------------ Ua,b,L1 A [1]
A Relation is said to be Transitive if ------------- (a,c) R, O ab,cUA [1]

Define universal relation? Give example.
What is trivial relation?

Let T be the set of all triangles in a plane with R a relation in T given by
R = {(Ty, T2): T1is congruent to T>}.
Show that R is an equivalence relation.

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

Let L be the set of all lines in plane and R be the relation in L define if
R={(l;, Lz): Liis O to L2} .
Show that R is symmetric but neither reflexive nor transitive.

Check whether the relation R defined in the set{1, 2, 3, 4, 5, 6} as
R ={(a, b): b = a+1} is reflexive, symmetric or transitive.

Let L be the set of all lines in Xy plane and R be the relation in L define as

R ={(Ly, L2): L1 || L2}
Show then R is on equivalence relation.
Find the set of all lines related to the line Y=2x+4.

[1]
[4]

[4]

[4]

[4]



Ans 1.

Ans 2.

Ans 3.

Ans 4.

Ans 5.

Ans 6.

Ans 7.

CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Relations and Functions)
[ANSWERS]

(a,a) LR

(a,b) OR, (b,a) OR

(a, b)OR,and (b, c)JR =(a, c) OR.

A Relation R in a set A called universal relation if each element of A is related to every
element of A. Ex. Let ={2,3,4}

R=(AxA) ={(2,2),(2,3) (2,4) (3.2) (3,3) (3,4) (4.2) (4.3) (4.4) }

Both the empty relation and the universal relation are some time called trivial relation.

R s reflexive, since every A is congruent to itself.
(T1T2)UR similarly (T.T1) OR

=since T1 UT?

(T1T2) R, and (T2, T3) OR

= (T1T3)UR Since three triangles are congruent to each other.
Ris reflexive, as 2 divide a-a=0

((a,b)IR ,(a-b) is divide by 2

= (b-a) is divide by 2 Hence (b,a) LIR hence symmetric.
Letabc O Z

If (ab) LR

And (bc) R

Then a-b and b-c is divided by 2



Ans 8.

Ans 9.

Ans 10.

= a-b +b-cis even

= (a-ciseven

= (ac) R

Hence it is transitive.

Ris not reflexive, as a line L1 cannot be [ toitself i.e (Li,L1) OOR

= L1 0L

=0
= (L2, L1)R
Li O Lzand Lz OL3

L

Then L1 can never be [ to Lzin factLi || L3
i.e (LiL2) R, (Lz,L3) OR
But (Ly, L3)O R
R={(ab): b=a+1}
Symmetric or transitive
R={(1,2) (2,3) (34) (4.5) (5.6) }
R is not reflective , because (1,1) R
R is not symmetric because (1,2)J Rbut (2,1) OJR
(1,2) URand (2,3) LUR

But (1,3) JR Hence it is not transitive

L1||L1 i.e (L1, L1) U R Hence reflexive
Li||L2 then Lz ||L1 i.e (L1L2)00 R
= (L2,L)0 R Hence symmetric
We know the
L1||L2 and L2||L3
Then L1]|| L3
Hence Transitive . y = 2x+K

When K is real number.
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Relations and Functions)

Topic:- Relation and function

1. Prove that the function f: R 2 R, given by f(x) = 2%, is one - one. [1]

2. State whether the function is one - one, onto or bijective f: R = R defined by f(x) = 1+ x2 [1]

3. LetS={1,2,3} [1]
Determine whether the function f: S 2 S defined as below have inverse.

f={(1,2),(21), (3 1)}

4. Find gof f(x) = |x|, g(x) = |5x + 1| [1]
5. Letf, gand h be function from R to R show that (f + g) oh = foh = goh [1]
6. Ifa*b=a+ 3b2 thenfind 2 *4 [1]

7. Show that the relation in the set R of real no. defined R = {(a, b) : a< b3}, is neither reflexive

nor symmetric nor transitive. [4]
8. Let A=NxN and * be the binary operation on A define by (a,b) *(c,d)=(a+c,b+d) [4]

Show that * is commutative and associative.
+
9. Show thatiff: R- {Z} - R- {g} is defining by f(x) = Sx+4 and g: R- {g} - R- {Z} is
5 5 5x-7 5 5

7X+4,then fog = Ia and gof = Ig when A= R—{§}, B= R—{Z}; Ia(x) =%,
5x-3 5 5

define by g(x) =

for all XA, Ig(x) = x, for all xLIB are called identify function on set A and B respectively. [4]

N*1 i nisodd for al nON
10.Let f: N = N be defined by f(x) = 2 Examine wether the function
gif niseven

fis onto, one - one or bijective [4]



CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Relations and Functions)
[ANSWERS]

Topic:- Relations and functions

fis one - one as f(x1) = f (x1)
2X1 = 2X2

X1 =X2

Prove.

Let x1, x2 [ x

If f(x1) = f(x2)

14X =1+ %

X =X,

Hence not one - one
y=1+x°

x:i( 1—y)
f(Vimy)=1+@-y)=2-yzy

f(2)=113)=1,
fis not one - one, So that that fis not invertible.

gof (x) = g [f(¥)]
= g[(x)]
=[s/x-2

L.H.S=(f+ g) oh
={(f+g) oh} (x)
=(f+g)h(x)

=f[h (x)] +g[h (x)]
= foh + goh

2%4=2+3(4)2
=2+3x16
=2+48

=50



(i) (a,a) OR as a<a® Which is false R is not reflexive.
(i) a<b®and b<a® Whichis false R is not symmetric.
(iii) a<b? b<c®then a<c4 Whichis false

M) (@b)*(c,d)=(@a+c,b+d)
=(c+a,d+b)

=(c,d)*(ab)

Hence commutative

(ii) (a, b) * (¢, d) * (e, f)
=(a+c,b+d)*(ef)
=(a+c+eb+d+f)
=(a,b)*(c+e d+f)
=(a,b)*(c,d) * (e f)

Hence associative.

7 +4
3X+4) (5x+7j _
gof(x)=g¢ c = —axed =X
X+7 5( X j_s
5x+7
X+4
+4
_ . (3x+4 _3(5x—3j _
fog(x) = f NG =X
5x—3 5( X j_7
5x-3

Thus gof(x) = x, forall x [0 B
fog (x) =x, foral x O A
Which implies that gof = Ig
And Fog =Ia

fis not one - one

1 has two pre images 1 and 2
Hence fis onto

fis not one - one but onto.
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Relations and Functions)

Topic:- Relations and Functions

Show that function f: N = N, given by f(x) = 2x, is one - one. [1]
State whether the function is one - one, onto or bijective f: R = R defined by f(x) = 3 - 4x [1]
LetS={1,2,3)} [1]
Determine whether the function f: S & S defined as below have inverse.

f={(1,1), (2 2), (3 3)}

Find got f(x) = |x|, g(x) = |5x -2| [1]
Consider f: {1, 2, 3} = {a, b, c} given by f(1) = a, f(2) = b and f(3) = c find f! and show that
(1)t =f [1]
If f(x) =x + 7 and g(x) = x - 7, xR find (fog) (7) [1]

Show that the relation R in the set all books in a library of a collage given by R {(x,y) : xand y

have same no of pages}, is an equivalence relation. [4]
Let * be a binary operation. Find the binary operationa*b=a-b +ab is [4]
(a) Commutative

(B) Associative

Letf: R > R:f(x) =2x+ 1and g: R > R: g(x) = x2 - 2 find (I) gof (II) fog [4]
Let A=R - {3} and B = R- {1}. Consider the function of f: A > B defined by f(x) = X;g

X_
is f one - one and onto. [4]



CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Relations and Functions)
[ANSWERS]

Topic:- Relations and Functions

the function fis one - one, for
f(x1) = f(x2)

2X1 = 2X2

X1 =X2

isx;,x2 R

f(x1) = f(x2)

3-4x1=3-4x2

X1 =X2

Hence one - one

Y=3-4x

o
()42

=y
Hence onto also.

fis one - one and onto, so that f is invertible with inverse f1 = {(1, 1) (2, 2) (3, 3)}

fog (x) =f(gx)
= f{|5x - 2|)
= |5x - 2|

f={(1,2) (2,b) (3, c)}
f1={(a 1) (b, 2) (c, 3)}
(F1)1={(1,a) (2,b) (3, c)}
Hence (f1)1=f.

(fog) (x) = flg(x]]

=f(x-7)
=x-7+7
=X

(fog) (7) = (7)



10.

(i) (x,x) UR,asxand x have the same no of pages for all xLHIR [ R is reflexive.

(i) (xy)R
x and y have the same no. of pages
y and x have the same no. of pages
=(y,x) UR
= (x,¥) = (v, x) Ris symmetric.
(iii) if(x,y)UR, (y,y) UR
(x,z) R
[] Ris transitive.

(i) a*b=a-b+ab
b*a=b-a+ab
a*b#b*a

(i) a*(b*c)=a*(b-c+bc)
=a-(b-c+bc)+a.(b-c+bc)
=a-b+c-bc+ab-ac+abc
(@a*b)*c=(a-b+ab)*c
=[(a-b+ab)-c]+(a-b+ab)
=a-b+ab-c+ac-bc+abc
a*(b*c)# (a*b)*c.

(1) gof (x) = g[f(x)]
=g(2x+1)
=(2x+1)2-2

(i) fog (x)=f(fx)
=f(2x+1)
=2(2x+1)+1
=4x+2+1=4x+3

Letxixa A

Such that f(x1) = f(x2)
x=2_%-2

Xx—-3 X-3

X =X

fis one - one

y_ X-2

1 X-3

= 2y-2

y-1

3y-2
fl —/——|=
)

Hence onto



CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Relations and Functions)

Topic:- Relations and Functions

. What is bijective function? [1]
. f: R > Rbe define as f(x) = x* whether the above function is one - one onto, or other.  [1]
. LetS={1,2,3} [1]
Determine whether the function f: S > S defined as below have inverse.

f={(1,3)(3,2) (2, 1)}

. Find gof f(x) = 8x3, g(x) = x1/3 [1]
. Letf, gand h be function from R + R. Show that (f.g) oh = (foh). (goh) [1]
. Let * be a binary operation defined bya*b =2a+b - 3.find 3 * 4 [1]

. Show that the relation R defined in the set A of all triangles as R = {(Tl,TZ) : T, is similar to T2},

is an equivalence relation. Consider three right angle triangles T1 with sides 3, 4, 5. T> with

sides 5, 12, 13 and T3 with sides 6, 8, 10. Which triangles among T, T2 and Tz are relations?

[4]
. Determine which of the following operation on the set N are associative and which are

commutative. [4]
(aJa*b=1foralla, b N

+b

B)a*b=222foralla, b, UN

. Let A and B be two sets. Show that f: A xB = B x A such that f(a, b) = (b, a) is a bijective

function. [4]

10



CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Relations and Functions)
[ANSWERS]

Topic:- Relations and Functions

A function f: X 2 Y is said to be one - one and onto (bijective), if f is both one - one and
onto.

Let x1, x2 LR
If f(x1) = f(x2)

f(y'*)=y
Not onto.

f-y") =y
fis one - one and onto, Ao that fis invertible with f1 = {(3,1) (2, 3) (1, 2)}

gof () = g[f(x)]
=g (8%?)

- ()
=2x

(f.g) oh
(f.g) h (x)

flh(x)]. g[h(x)]
foh. goh

3%4=2(3)+4-3=7

(i) Each triangle is similar to at well and thus (T, T1) O R
Ll Risreflexive.

11



(ii)

(iii)

(II) part

(a)

(b)

(T4, T2) UR

= Tiis similar to T:
= Ty is similar to T
(T2, T1) OR

R is symmetric

T; is similar to Tz and T3 is similar to T3
= T1 is similar to T3

= (T, T3) OR

[] Ris transitive.

Hence R is equivalence

§ = ﬂ = = E T1 is relative to Ts.
6 8 2

a*b=1

b*a=1

foralla,b O N also

(@*b)*c=1*c=1
a*(b*c)=a*(1)=1forall,a,b,cRN
Hence R is both associative and commutative

a+b b+a

a*b= , b*a=

Hence commutative.
+
(a*b)*c:LEEEj*c

(a+bj _a+b+2c
+c=———

a+b
+b a+( 2 j
a*ﬁ#c)=a*(a jz
2 2
:2a+b+c
4

* {s not associative.

12



9.

Let (a1 b1) and (az, b2) 1 A X B

(i) f(a1 b1) =f(az b2)
bi=bzand a1 = az
(a1 b1) = (az, b2)
Then f(a1 b1) = f(az, b2)
(a1 b1) = (az, bz) for all
(a1b1)=(az, bz) A XxB

(ii) fisinjective,
Let (b, a) be an arbitrary
Element of B x A.thenb [ Banda U A
=(a, b)) U (A xB)
Thus for all (b, a) U B x A their exists (a, b) ) U (A x B)
Hence that
f(a, b) = (b, a)
SoffAXxB>BxA
[s an onto function.
Hence bijective

13
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Relations and Functions)

Topic:- Relations and Functions

show that a one - one function f: {1, 2, 3} = {1, 2, 3} must be onto. [1]
f: R > R be defined as f(x) = 3x whether the function is one - one onto or other [1]
LetS={1,2, 3} [1]

Determine whether the function f: S = S defined as below have inverse.

f={(1,2)(2,1) B 1}

Find fog
f(x) = 8x3, g(x) =x1/3 [1]
1

If f: R > R be given by f(x) = (3-x°)? , find fof (x) [1]
. . . . , . 3x—-2

If f(x) is an invertible function, find the inverse of f(x) = = [1]

Show that the relation R defined by (a, b) R(c,d) =a+b=b + contheset N XN is an

equivalence relation. [4]

Let * be the binary operation on H given by a *b = L. C. M of a and b. find [4]

(a)20*16

(b) Is * commutative
(c) Is * associative
(d) Find the identity of * in N.

If the function f: R > Ris given by f(x) = X+3

and g: R 2 Ris given by g(x) = 2x - 3, Find

(i) fog (ii) gof.Isfl=g [4]
Let L be the set of all lines in Xy plane and R be the relation in L define as [4]
R ={(Ly, L2): L1 || L2}

Show then R is on equivalence relation.

Find the set of all lines related to the line Y=2x+4.

14



CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Relations and Functions)
[ANSWERS]

Topic:- Relations and Functions

Since f is one - one three element of {1, 2, 3} must be taken to 3 different element of the
co - domain {1, 2, 3} under f. hence f has to be onto.

Let x,x, R

3% =3x%, [if f(x,) =f(x,)]
X =%

f isone- one

y=3x

f(2)=1,1(3) =1
fis not one - one so that f is not invertible
Hence no inverse

fog (x) = f(gx)

=f(xij3
:8()(2}

=8x

wlk

W
| I
[N

ff(x)]= [3 —~ (3 - x3)

1

=(3-3+x°)
X

15



Letf(x) =y
3x-2 Sy+2
= y,:> X=
5 3
S5y+2
3

= t7(y) =

(a,b)R(c,d) = a+b=b+cwherea,b,c,dN
(a,b)R(a,b) =>a+b=b+a(a,b) N xN

R is reflexive

(a,b)R(c,d) =a+b=b+c(a,b)(c,d) N XN
=>d+a=c+b

=c+b=d+a

= (c,d)R(a,b) (a,b), (c,d) N x N

Hence reflexive.

(a,b)R(c,d) > a+d=b+c () (a,b),(c,d) ON x N
(ccd)R(e,f) = c+f=d+e (2)(c,d), (e, ) UN x N
Adding (1) and (2)

(@+b)+[(+DN]=(b+c)+(d+e)

a+f=b+e

(a, b)R (e f)

Hence transitive

So equivalence

(i) 20%*16=L.C.Mof 20 and 16

HCF =4
=80 Lem = POI*a(x)
HCF
(ii) a*b=LCMofaandb
=LCMofbanda
=b*a

(iii) a*(b*c)=a*(L.CMofbandc)
= L.C.M of (aand L.C.M of b and c)
=LCMofa bandc
Similarity
(@a*b)*c=L.CMofa,b,and c

(iv) a*1=L.CM ofaandl1
=a

Ans=1

16



9. (i)

(i)

(iii)

10.

fog (x) = f[g(x)]
=f(2x - 3)

_ 2x-3+3
2

=X

gof (x) = g [f(x)]

o

fog = gof=x

Yes,
L1||[L1 1i.e(Ly, L1) O R Hence reflexive
Li||Lz then L2 ||L1 ie (Lil2)UJ R

= (Lz,L)U R Hence symmetric
We know the
L1||L2 and L2||L3
Then L1|| L3

Hence Transitive . y = 2x+K

When Kisreal no.

17



CBSE TEST PAPER-06
CLASS - XII MATHEMATICS (Relations & Functions)

Topic:-Inverse Trigonometric Functions

1
1. Find the principal value of sin'! | —
prnep [ﬁj

2. Find the value of sin‘! (sin%[]

3. Find the value of tan™*+/3 - COt_l(—\/é)

4, Find the value of sin (si nta+cos™ a)

5. tan'l[ﬁj —tan™ (—X_ yj
y X+y
1

6. Find the value of tan™(1) + cos* (—%j +sin? (_E]

7. Show that sin‘1§—sin‘lé = cos‘l%
5 17 85

8. Prove that tan‘li + tan‘ll + tan‘li + tan‘li =
5 7 3 8 4

_ 42X
0. Prove that tan™ x+tan™

Sin X+ CoSX

V2

10.  Simplify S n‘l( Jor cos™ (g cosx+gsi n xj

18



Ans: 3

CBSE TEST PAPER-06
CLASS - XII MATHEMATICS (Relations & Functions)
[ANSWERS]

Topic:-Inverse Trigonometric Functions

Let sin'1 (ij =0
2

Sin@:i

J2

We know that Hﬂ[j,z}
2 2

. . TT
sind=sn—

There for P.V. of sin™ (ijiS]—T
J2

4
sin‘l(sin?’?ﬂj
sin-l(sjn%”j :sin‘{sin(ﬂ—%ﬂ[-:sin‘l(siné?)] =6

When 95[%7,’—7}

2

2

21T

5

tan*+/3 - cot™ (—\/5) =7

19



tan™*/3-cot™ (—«/5)

=tan*/3- (n— cot™ \/5) [ cot™(=x) = 77~ cot ™ x|
=tan*\/3-r+cot /3

= (tan‘l J3+cot™ \/§) - 77[ tan™ x+cot™ x = g}

7
2

= /i

PN

2

Ans:4 sin(sin‘a+cos™a)

. ” . -1 -1 7T
sin—|-sin"a+cos a=—
2 2

=1
L]
Ans:5 tan™ (1] —tan| Y
y 5 +1
y
X1 )
tan™ (ﬁj ~tan| Y { tan "t x-tan'y = tan‘l( X~y H
y 1+§ 1+ Xy
y

o3} g

tan™ (ﬁj —tan™ (ﬁj +tan™ (1)
y y

20



Ans: 6 tan"l(l) =tan*tan (I_Tj -7
4 4
As QD{iT,I—T}
2 2
cos'l(_—lj =6
2
cos<9:_—1
2
60[0, 7]

0O cos@ = cos(n—gj

2

21



Ans: 7 Let Sin"lg =X

. 3
sinx=—
5

4

17

15

CoS(X—Yy) =cosx.cosy+sinx.siny

Cos(x—y):ﬂxE+§xE
5 17 5 17
60 24
=4 —
85 85
:60+24
85
_84
85
X—-y=cos ' (%J
85
sin'lg—sin'lﬁzcos'l(%j
5 17 85
Ans:8 LHS= tan‘l(ljﬂan‘l(ljﬂan‘l 1]+tan‘1[
5 7 3
1 1 11
4 577 4 378
=tan 11 +tan 1 1
1-—x- 1-—x~
5 7 3 8
7+5 8+3
1| 35 1| 24
R e L v
35 24
=tan™" Ex%)ﬂan'l(gxﬁj
35 H# 24 23

22



=tan-! (EJ + tan—l(Ej
17 23

6 11
4=
4| 17 23
1_£x£
17 23
6x23+11x17

-1 17x23
17x23-6x11

17x23
= tan_l (%j
325

=tan(1)

= tan‘l(tanzj
4

=tan

=tan

IS

42X
1-x

Ans:9 LH.S= tan™ x+tan >

L.H.S=RH.S



Ans: 10 (i) sin'{isin x+icosx}

Z"

- T T
sin cosz.smx+smz.cosx

sin'l{sin(x+l—rﬂzx+l—r
4 4
Or

g=rcose,g=rsin€ squaring and adding
r200529+r25in29:i+E
25 25
25
r’@Q ==
@ o
=1

= cosé =sind

tané?:il
3

aglw =

_1[3 4 }

cost| Zcosx+—sinx

5 5

= cos [ cosf.cosx+siné.sinx]
= cos [ cos(x - 6)]

=x-40

:x—tan‘1ﬂ
3

24



CBSE TEST PAPER-07
CLASS - XII MATHEMATICS (Relations & Functions)

Topic:-Inverse Trigonometric Functions

10.

Find the principal value of Cot'l(—i) :

N

Find the value of cos™ COS(%T).

Find the value of S n(g— Si n"l(_—zl))

Prove that
oot (2 ¢ ot Y 4 o (B < o
a-b b-c c—-a

sintan™x) =?

COSX

Explore tan™(
1-sinx

) in the simplest form.

Show thatsin‘ll—2 + cos‘lﬁ' + tan’le—3 = JT.
13 5 16

\/1+sinx -J/1-sinXx

Prove that Cot_l(\/l-l_smx +\/1_SinxJ - X
2

Write in simplest form that tan”

Prove

1 52 a1 _
8

2tan = +sect ===+ 2tan 7—7
5 7 4

Or

[1- 1+
Prove that costx= 2sin® 17)( = 2cos’ 17)(

25
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[1]
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CBSE TEST PAPER-07
CLASS - XII MATHEMATICS (Relations & Functions)
[ANSWERS]

Topic:-Inverse Trigonometric Functions

L -1
Let cot™| —= |=8
(\/éj

cot9=_—1

NE

We know that 6 0(0, 77)

cotd = cot(n—l—Tj
3

There four p.v of cot™ (__1J _2an
V3) 3
1 (1377} 13717
cos™ cos| == | ===

6

bt %T n[o.

Which is principal branch of cos-1x

137 Via

CoS| — | =cos| 27T+ —

6 6
. 7T So-1 _1
sin| —-sin—| —
3 2

|
sin| =
3
| ._1£. nj
sin| = +sin?| sin=
3 6
T
3

: T
sin| —+=—
L 6}

26



. [27T+IT}_ . {3/1}
sin =sin| —
6 6
:Sinl_T:]_
2
tan‘l( a_bjﬂan‘l(b_cjﬂan‘l[(:_aj
1+ab 1+bc l+ca

{cot‘l X = tan‘ll X > 0}
X

=tan*(a)-tan'b+tanb—tan ' c+tan'c—tan"a
=0

sin(tan™(x)] =2
Let tan'x=6

5=tan49
1

X

V1+ X2

X
V1+x

=tantx=gn™

sin@ =

@=sin®

X

1+ X

sin(tan™*x) =sin| sin™ X
1+ X

¢
Vi+ X3
tan COS X
1-sinx
X . ,X
cos® = —sin? =
tan™ 2 2
> X . o X . X X
Cos” —+9Nn°——29N-—-C0S—
2 2 2 2

27



-+ c0s26 = cos’ @—sin’ @
sin26 =2sin@cosd

X . X X . X
cos_+sin_ || cos_—sin_
_1( 2 2)( 2 2)

tan >
X . X
COS——Sn—
(5753

Dividing N and b by Cosg

1+tan5
2

1—tanZ
2

s X
tan—+tan
4 2

1—tan7—T.tanZ
4 2

tan| tan| £+ 2
L 4 2

Let sjn'lg =X, 003'1%1 =y,

12

snx=— cosy =

ol s

tanXx=—

28

tany =




__ 20
20-36
20

63 63
=—|tanz=—
16 16
tan(x+y)=—-tanz

tan(x+y) =tan(-2)
X+y=-z

tan(x+y) =tan(ir-2)
X+y=7m-2
X+y+z=71

X+y#-2

sin‘lg + cos‘lﬂ + tan‘lg’ =7
13 5 16

. X . ,X . X X
1J_rsmx=cosz—+sm25w:2$n—cos—

x_ . xY
=| cos=tsin—
( 2 ZJ

cot™

X . X X . X
COs_+sSin_—+Cos_——sn—
ol 2 2 "2 "2
X . X X . X
COs_+sSin_-—Ccos_ +sin—
2 72 2 72

29



X
2C0S—

cot™ :
2sin—
2

cot™ (cot fj
2

tan‘l(*/“ N —1}
X

N | X

but x=tan@

tan-? 1+tan6* -1
tané&

tan_l \)w:zg_l
tand
tan_l %9_11
tan@
colsé?_l
-1
M Tsng
cosd
1-cosé@
-1| _cosé@
M “sng
cosd
tan? 1—cos€j
snd
25in2§
tan| ———<
25in2gcosg
2 2
tan tangj:g
2) 2
=%tan‘1x

30



10.

1 52

LH.S= 2tan‘1%+ 2tan‘1§+sec‘l—

7
= Z(tan‘1E + Ztm‘llj +sec‘1ﬂ
5 8 7

8+5
1140 |, —15\/E
sec

31



OR

Put cos'x=4
X =cosd

1- cosH - 1+ cosé?

cos *(cosh) = 2sin™

Zsm h Zcosz—
@=2sn™" —2003
9

]:2005 CoSs

NID N

H:Zdn‘l(sin —~
2
9=29=2%
2 2

0=6=0 Prove.



CBSE TEST PAPER-08
CLASS - XII MATHEMATICS (Relations & Functions)

Topic:-Inverse Trigonometric Functions

1. Find the principal value of cos"l(—%) :
2. Find the value oftan™ tan(%T) :
3. Find the value of cot(tan™"a+cot™a)
4, Prove that tan™'v/x = 1Cos_l(ﬂ)
2 1+x
5. tan’l(tan3—n) =?
4
6. Prove 2tan” 1+tan_1£ =tan® = 31
2 7 17
7. Simplifytan‘l(acosx_bsfn Xj.
bcosx+asinx
8. Prove that tan™ Irx-vlzx ) _ 7—T—1COS_1X
VI+X ++1-X 4 2
- - _l 1 _l -
9. If sin(sin g+cos x)=1 findx.
10. If a>b>c>0 prove that
+
cot'l( )+ t-l(bC Yot (B 4
-C c—a

33



CBSE TEST PAPER-08
CLASS - XII MATHEMATICS (Relations & Functions)
[ANSWERS]

Topic:-Inverse Trigonometric Functions
1. Let cos™ (Llj =6
2
-1

cosfd =—
2
60[0, 7]

cosd = cos(ﬂ—l—;j

_
6
3 cot L =
2
4. Put tan*\/x =8

34



tan49=&

tan® 8= x
_ 2
RH.S=Lcos™ w
2 1+tan“ @

= lcos‘l (cos26) = 1x 20=6
2 2

=tan*/x

T
tan‘lttang—ﬂj £ 37
Vg 4

L.H.s:2tan‘15+tan‘11
2 7

35



ﬂ+7 28+3
—tanl| 3 T | _tant| 21
Sl T T T 21
1-—xZ-
7 21
(2
17
acosx bsinx
tan— bcosx bcosx
bcosx asinx
bcosx bcosx
E—tanx
tan—-1
1+—tanx
b

- —tan‘l(%j —tan™(tan )

=tan™ (%) - X

Put x=cos28

LH.S= tan‘1£\/1+ c0s26 —~/1-cos26
V1+c0s26 ++/1-cos26
:tan_1[\/200520—\/25in2<9j
J2c0s? 6 ++/2sin? 8
— tan” [x/_cosé? x/_smej
J2cosf++/2sin@
:tanl(cosé? smﬁj
cosfd+sin@
o (1 tanej
1+tané@

s

|

36



10.

sin(sin‘lé+cos‘1xj:1

. ( 41 o j_ T

sin| sin*=+cos*x |=sin—
5 2

.41 a Vs
SN =+C0S~ X=—
5 2

. _11 _11 _11 _1 7T
SN —+C0S ——C0S —+C0S~ X=—
5 5 2

T 21 a T
——C0S —=+C0S X=—
2 5 2

cos™t x = cos‘ll
5
1
X==
5
tan‘l( a-b J+tan‘1( b_0]+n+tan‘1( c—a]
1+ab 1+bc l+ca
tanta—tanb+tan"'b—-tan" c+ 7+ (tan c+tan' a)
=

{ cot™tx=s+tan™ (lj for xJ 0}

X

37



10.

CBSE TEST PAPER-09
CLASS - XII MATHEMATICS (Relations and Functions)

Topic:-Inverse Trigonometric Functions

Find the principal value of cosec™(—/2).
. . 4 ., 2IT
Find the value ofsin Sln(?) .

Find the value of cos(sec™ x+ cosec™x)

1 [I—cosx _ X
l+cosx 2

L 3%x=x7) _
tan —a3—3ax2 ="

2
Find the value tan%{si nt 2x ~+cos™ 1_y}

Prove that tan™

1+ x 1+y?
_1 _1 ﬂ
Solvetan " 2x+tan " 3x = Z
Prove that
or 9. ,1 9. /2
—=-—9n"— = —9Sn —
8 4 3 4 3

Find the value of tan (Si n"lg + cot‘lgj

If cos™ 2 + cos’l% =a

a

2
X: 2 .

Prove that — ——XyCOSX+X =sin?a
a~ ab b

38
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CBSE TEST PAPER-09
CLASS - XII MATHEMATICS (Relations and Functions)
[ANSWERS]

Topic:-Inverse Trigonometric Functions

Let cosec‘l(—\/i) =6
cosec = —/2

95[?,%’}—{0}

/i
COsecC = COSEC(TJ

_ T

cos(sec™" X+ cosec™x)

T
cos— =0

39



Put x=atané
_1(3a3 tanH—tan3o9]
tan

a’-3a’tan’ 4

- a® (3tan6?—tan3 6?)
o a® (1—3tan2 6)

tan™ (tan 36)
=34
=3tan* >
a
2
tan1 sin™ 2X2+ 11 y2
2| 1+X l+y

1] . ., 2tan@ L1-tan?p
sin?-="— +cost "
2| 1+tan“ @ l+tan @

tan%[si n(sin26)+cos™ (cos2g)]
tan%[29+ 2¢]

tan%2(¢9+go)

tand+tang _ x+y
l1-tanf.tangp 1-xy

40



) _ T
tan™* 2x + tan 13X:Z

an‘{ 2x+3xj_ T

1-2x.3x 4
5x Vi
5 = an_
1-6x 4
5x _ 1
1-6x° 1
1-6x* =5x
6x°>+5x-1=0

(6x-1)(x+1)=0

X==,x=-1

=5

cost==4
0056?=l
3
Sm@:z_\/E
3
f=s ‘1—2\/5
3
:>cosli:sin‘12—\/E
3 3
:g Sl _1_2\/5
4 3

41



[N

9. Let Qnﬂgzx cott==y

Q

S
<
I

: 3
sSinx=—
5

g

<

1
winn Nlw

4
. 43 43
tan| sin"'=+cot™= | = tan(x +
( 4 2) (x+Y)

_ tanx+tany
l1-tanx.tany

3. 2
4+ =
_ 4 3
1_§xg
4 3
9+8
_ 12
12-6
12
-7

6

X )
10. cos*X+costY =g
a b

[ cost x+cos'y=cos™ (xy —V1-X4/1-y? )}

2 2
cos‘llg%—1 /1—%.1 /1—%] —a

42



2 2
a_XBl;_’ /1—%. 1—% =cosa
2 2
ﬁ—cosa =, /1—)(—21 /1—y—2
ab a b

Squaring both side

(o] {2

2,2

2
XY tcosa-22 cosa = (1—)(—2 (1—yJ
ab a
2 2

a’b?

2,2

X%/Z +cosza—2%cosa :1—§—§+ 223)/2
2

x_2+y_2 22 cosa =1-cos’ a

a~ b ab

XY X 2

— +=5—2—=-cosa =sin“a

a~ b ab

43



. Find the value of cot™

CBSE TEST PAPER-10
CLASS - XII MATHEMATICS (Relations and Functions)

Topic:-Inverse Trigonometric Functions

4 3
. Find the principal value of sec™| —= |.
P 5
. 1 7T
. Find the value of cos (cos?j

1

I -1

. Find tan! .
a’-x*
: a . 4(1
. Find the value of tan {2 COS(ZSIH (Ejﬂ
- +
CIf tant 2 1+tan’lx—1:7—T find X.
X—2 X+2
. Show that sin‘l(gj+sin‘ (§j: an‘lz
17 5 36
. Solve tan™ 1=x ltan'lx
1+ X 2

. Find x if sin™(1-X) —ZSin_lX=%T.

10. Prove that: tan (7_7 +£cos‘l EJ + tan [l—r —l cos* Ej = 2—b
4 2 b 4 2 b a

44
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CBSE TEST PAPER-10
CLASS - XII MATHEMATICS (Relations and Functions)
[ANSWERS]

Topic:-Inverse Trigonometric Functions

45



_ 1 _ 1 _
cot™ =cot™| —— | =cot™*(cot @
(\/secz—lj (tan@j (c0t6)

Put x=asin@
tan asind j

Ja?-a’sin’é
tant asind

a’ (1—sin2 6)

tan‘l( aanJ

acosd
tan™ (tand) =6

46



Xx-1 x+1
+

1 X—2 X+2
e
X—=2)\ X+2
(x=1)(x+2)+(x+1)(x-2)
(x=2)(x+2) _
(x-2)(x+2)-(x-1)(x+1)
(x-2)(x+2)
XCH2X—X—2+ X —2X+X—2 _
(C+2x=2x-4)-)(x* -1)
2x° -4
X —4-x2+1
2x°-4 1
3 1
2x*-4=-3
2x* =-3+4

tan”

=
4

4

snT—==y

(1))
>
<
1
olw

tanx+tany

tan(x+y) :1—tanxtany

47



32+45

__60
60-24
60
77
tan(x+y) =—
(x+y) 36
sin‘l—+sin‘13 tan‘lz
5 36
2tan‘lﬂ =tan'x
1+x

2(1—xj
1+x =X
1+ x+2x)° = (1+ x-2x)°
( )
(1+x)2

2(1— xjx (1+x)° .

1+x 4x
2(1-%?

4x
1-x* =2x°
3x*=1

S—

| X

x
1
I+

S

sin"(1-x) :’—27 +2sin x

(1-X) =sin(7—27+25in‘lxj

48



10.

1-x=cos(2sin* x)
1-x=cos2(sin™* x)
[cos’6=1-2sin*F |
=1-2sin’(sin" x)
=1- Z[Sin (si n*t x)]2
1-x=1-2x°

2x° -x=0

X(2x-1) =0

X:O’X:E

lcos‘12 =4
2 b

tan(7—7+9j+tan(7—7—0j
4 4
_1+tan6?+1—tan6?

T 1-tanf 1+tand
(1+tan )’ +(1-tan8)’

1-tan®6
_2+42tan’ @
1-tan’@d

1+tan® @
=2 —
1-tan“ @

cos‘lg =260

N

Q
@]
n
N
DS

0826’:E
b

9’|§ olo|N

49



10.

CBSE TEST PAPER-01
CLASS - XI MATHEMATICS (Algebra)

Topic:- Matrices

If a matrix has 8 elements, what are the possible orders it can have.
Identity matrix of orders n denoted by.
Define square matrix

The no. of all possible metrics of order 3 x 3 with each entry 0 or 1 is

147
A=|2 5 8| Write (1) as3, a1z (ii) whatis order
369

Findxand yifx +v=| > 2 |and 36
Inda x an 1IIX = and x — =
YEXTY=0 9 Y=o a1

cosx -sinx O
f(x)=|sinx cosx 0| Show that f(x). f(y) = f(x+y)
0 0 1

3 -2 1 0 _
If A= | = Find K. So that A2 =KA - 21

4 -2 0 1
[-2
A=| 4/B=[1 3 -6] Prove (AB)'=B'A’
5
i a
0 -tanz cosa -sina
A= ,Prove | +A=(1-A)|
a sna cosa

50

[1]
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i > W N

CBSE TEST PAPER-01
CLASS - XIl MATHEMATICS (algebra)
[ANSWERS]

Topic:- Matrices
1x8, 8x1, 4x2, 2x4,
In

A matrix in which the no. of rows are equal to no. of columnsi.e. m=n

512
()a33=9, anx=4

(i) 4 x3

cavay_veo|® 2],[3 6
y Y=o 9/"lo -1

5 2| |3 6
on-n % 22 ]

x+y—x+y=[2 -4}
0 10
-2
o

L.H.S = f(x). f(y)

cosx -sinx 0| [cosy -siny O
=|sinx cosx O0|-|sny cosy O
0 0 1 0 0 1

[ cosx cosy - sinx.siny +0 -sinycosx - sinx cosy +0 0+0+0
=| sinx cosy + cosx.siny+0 -sinx.siny + cosx.cosy +0 0+0+0
0O + 0 +0 0 + 0 +0 0+0+1

51



cos(x+y)  -sin(x+y) 0
sin(x+y)  cos(xty) 0|=F(x+y)
0 0 1

[9-8 -6+4
12-8 -8+4

1 -2

14 -4}

127 [3 -2}_2[1 o}
4 -4 4 -2 01

1 2] [3 -2k7] [2 0
4 -4_{4K -ZK}_{O 2}
3

4

4K -2K

52



10.

=-6 12 15
12 -24 -30
2 4 5
AB'=|-6 12 15
12 -24 -30
AB'=B'A'
Put tang =t
2

e
o o
£
]

LHS=(1 _A){cosa -sina}
sna  cosa
1-tan2 2 —2tan??
2 2
1+tan? 1+tan? 2
=(1-A) 2 2
2tan? Z 1-tan??
2 2
1+tan2 1+tan2 2
L 2 2 |
1-t? -2t
(1 tl1+r 1+t
{-t 1} 2t 1t
1+t? 1+t

53



11—t t2t -2t (1—t2J
+ +H| ——
1+t?  1+t? 1+t2 | 1+t?
Ll—tzj 2t ( -2t j [1—t2j
-t —— -t +
1+t? ) 1+t2 1+t2 1+t2
[1-1% + 212 “2t+t -t
| 1+t? 1+t?
|ttt 2t? +1-t2
| 1+t? 1+t2
[1+t2 3 -t
_ | 1+t? 1+t?
| £+t £2+1
| 1+t? 1+t2
1 —t(1+t?)
_ 1+t?
t(1+t?) t?+1
| 1+t2 1+t?
1t
BE 1}
LH.S=RH.S

Hence prove

54



10.

CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (algebra)

Topic:- Matrices

Two matrices A = [aij] and B = [bij] are said to be equal if
Define scalar matrix
Every diagonal element of a skew symmetric matrix is

cosa  -sng
i A{

, },themA+A':l Find a
sina cosa

1 5| .
A= Find A+ A’
6 7

Construct a 3 x4 matrix, whose element are given by aij = %|—3i + j|

Obtain the inverse of the following matrix using elementary operations

o 1 2
A=l1 2 3
3 1 1
2 1] 5 2 2 5] _
Let A= , B= , C= Find a matrix D such that CD-AB=0 [4]
3 4 7 4 3 8
3 -4] 1+2n  -4n : L
If A= , then prove that A" = where n is any positive integer [4]
1 1] n 1-2n
1 2 0}0
forwhatvaluesofx [1 2 1]|2 0 1|/2|=0 [4]
1 0 2| «x

55
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CBSE TEST PAPER-02
CLASS - XIl MATHEMATICS (algebra)
[ANSWERS]

Topic:- Matrices

They are of the same order.

A square matrix in which every non - diagonal element is zero is called diagonal matrix.

Zero.

cosa -sina cosa  sng

sina cosa -sina cosa

_|2cos O
0  2cos

A+ A'=1(Given)

2co0s 0| |1 O
0 2cos| |0 1

2cosa =1

1
cosa =—
2

T
cosa = COS§

m
a=—
3

1 5 1 6
A+A'= +
Pt

(2 1
11 14

56



3x4

a, a3 dy
Bp B Oy
8 8y Ay

&
Ay
8y

Let A

6.

R<R

=11 0 O|A

3|=|0 1 O0|A

2

A=1A
0 1 2

o
~N o
| Lo
+
o
; o
A
o
o
< <
O o o O A
— o 106
_210_215_
1] I
I I 1
ArLE SV e = I B oV oV
o « W o —+ O
-« O O - O O

57



1
|

=
o
1
=
1
N
=

0
0 1 2|=|1 0 |.A R3~%R3
0O 0 1 5 -3 1
2 2 2]
ER=Y
1 0 O 2 2 2
0 1 2|=|1 0 O[A R -R+R;
0 0 1 5 -3 1
2 2 2]
1 -1 1]
1 0 O 2 2 2
0O 1 0|=|4 3 -1|A
0 0 1 5 -3 1
2 2 2]
(1 -1 1]
2 2 2
At=|-4 3 -1
5 -8 1
2 2 2]
LetD:a b
_C d_
2 5]a b_{z -1}{5 2}0
3 8jlc d] |3 4|7 4

2a+5c 2b+5d| [3  0]_
3at8c  3b+sd | |43 22|

[2a+5c-3 2b+t5d | [0 O
3at8c43  3b+8d-22| [0 0

2a+5¢c-3=0
2b+5d=0
3a+8c-43=0

58



10.

3b+8d-22=0

a=-191,
{491

77

Forn=1

3

DA-{
1

b=-110,
-110}

c=77, d

44

N

Hence result is true for n =1

Let result is true forn = k

e [ 1K
K

now, we prove their result is true forn=k + 1

Al+l - AAK

1 -1

[2K+3
| K+1

|:| P (K+1)istrue

1 2 1]

1 2 1]

-4K .
LZK} )

[3 412Kk 4K
- T K 12K

4K -4
-2K-1

Hence P (n) is true.

[0+ 4 +0
0+0+x |=0
0+ 0 +2x

4
X |=0
2X

4+2x+2x=0

4x =-4

x=-1

59
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10.

CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (algebra)

Topic:- Matrices

a B . .
If A= and AZ =1. Find relation.
y -a

If the matrix A is both symmetric and skews symmetric, then A will be.

Matrices A and B will be inverse of each other only if
If A, B are symmetric matrices of same order, them AB - BAis a

Diagonal of skew symmetric matrix are

, ) 1 2 3 -7 -8 -9
Find the matrix X so that X =
4 5 6

0 1
A= , Show that

(al +bA)" =a"l +na"'bA Where I is the identify matrix of order 2 and n LIN

Find the values of x, y, z if the matrix

0 2y z
A=|x y -z|Satisfy the equation AA =13
X =y z

31
If A={ 1 2},ShowthatA2-5A= 71=0

If A is a square matrix such that A2 = A, then (I + A)3 - 7A is equal to

60
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CBSE TEST PAPER-01
CLASS - XIl MATHEMATICS (algebra)
[ANSWERS]

Topic:- Matrices

Sn M
y -ally -a
_|a*+py 2B-ap

ay-ay By+a’

24
ATQ. a’+py a =[1 O}
ay-ay pPy+a’] [0 1
a’+py=1
a’+py-1=0

Al=A
Al=-A
=A=-A
2A=0
A=0
AB=BA=1
P=AB-BA
P'=(AB-BA)’
P'=(AB)'-(BA)'
A=A
:BIAI_AIBl:
B'=B

= BA-AB
= —(AB-BA)
=-P

Zero

{a b}
Let X =
c d

61



e P

{a+4b 2a+5b 3a+6b}_[-7 8 -9}

c+t4d 2c+5d  3c+6d 2 4 6
a=1, b=-2, c=2,
1 -2
X =
2 0
Whenn=1

(al +ba)' =a'l +1.a" " ba

al + bA =al + bA

L.H.S=R.H.S

When n =k

(al + bA)K = AK] + KaK-1bA........... (1)
Resultis true forn =k
Whenn=k+1

(al + bA)k+1 = (al + bA). (al + bA)k

= (al + bA). (akI + kak-lba) [From (i)]
= al (akI + kak'1ba) + bA (akI + kak1 bA)
= ak+*1] + kakba + akba + kak-1 b2A2

=1
IA= A= Al
= akel + (k+1) akbA [ - A =0]

Hence result is true for n = k+1
When eves itis true forn=k

A'A=1,(Given)
[0 x x|[0o 2y z 1 0 0
2yy Yyix y -z|=|0 1 O
|z -z X -y z 0 0 1
2y 0 1 0 0

6y> 0 0O 1 O

0 } 0 0 1
K=t Lt y=st gop L

2 TR
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10.

A2-5A+71=0

8 5] [15 5] [7 O
LH.S= - +
5 s e 2

o o

= =RH.S
0 0
A?=5A-7I
A?=AZA
=(5A-71).A
=5A2 - 7AI
=5A2-7A [ 1A= A|
=5(5A-71)-7A
=25A-351-7A
= 18A - 351
A*=A3A

= (18A-351).A
=18A2 - 351A

= 18(5A - 71) - 35A
= 90A - 1261 - 35A
= 55A - 126]

3 1 1 0
=55 ~126
102 0 1
_[165 557 [-126 0O
55 110| |0 -126
[39 55
.55 -16
(1+A)B-7A=13+A3+3IA(1+A)-7A
=1+ A3+ 312A + 3[A2- 7A

=[+A3+3A+3A2-7A
=1+A3+3A+3A-7A{A2=A}

A=A
=1+A3-A
A= A2

=1+A2-A
=1+A-A{A2=A}
=1
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (algebra)

Topic:- Matrices

If A and B are symmetric matrices of the same order, prove that AB + BA is symmetric [1]

2 3
If A= {4 5}, Prove that A - Atis a skew - symmetric matrix [1]
If A is any square matrix, prove that AAl is symmetric [1]
_ 2 -3|[x| |1
Solve for x and y given that = [1]
1 1}4]| |3
Give example of matrices such that AB=0,BA=0,A #0, BZ0 [1]
Construct 2x 3 matrix whose element aij are given by [4]

2i+j  when <]
aij=|4ij when igj
i+2]  when >

1 2 3
If A=|3 -2 1|,thenshow thatA3-23A-401=0 [4]
4 2 1
2 -2 4
Express the matrix B=|-1 3 4| asthe sum of a symmetric and a skew symmetric
1 -2 -3
matrix. [4]
1 1 1 3t 3 3
If A=|1 1 1|, provetha A" =3 3 3 [4]
111 3t 3t 3
'8 0 2 -2
If A=|4 -2 |B=|4 2 |then find the matrix X such that 2A + 3X =5B. [4]
3 6 S5 1
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CBSE TEST PAPER-04
CLASS - XIl MATHEMATICS (algebra)
[ANSWERS]

Topic:- Matrices

Let P=AB+BA
P'=(AB+BA)'

= (AB)'+(BA)'
=B'A+A'B
=BA+AB[A'=AB'=B|
= AB+BA

=P

HR{E
s o
o
=l o

P'=-P
Prove

P
P

Let P = AA'

P'=(AA)

=[(a7°A]

= AA'

=P Prove

2x-3y | |1

o s
2x-3y=1

Material downloaded from http://myCBSEquide.com and http://onlineteachers.co.in
Portal for CBSE Notes, Test Papers, Sample Papers, Tipsand Tricks
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X+y=3
x=3-y

2(3-y)-3y=1

-5y =-5

A:[an 3,
A Ay
Fori=j
aij = 4ij
a;1=4x1=4

322:4X2 Xz:

Fori<j
aij =2i+]j

Az =2 x1+42=
=5
=7

ai3=2x1+3
a3 =2%x2+3
Fori>j
aij=1+2j

a1=2+2x1=

4 4 5
A=
{4 16 7}

19
A =AA 1

16

4

4

4 8
12 8

14 6 15
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1 2 3|19 4 8
A=AA3 -2 1|1 12 8
4 2 1114 6 15

63 46 69

=69 -6 23

92 46 63
63 46 69 1 2 3 1 00
A’-23A-401 =|69 -6 23|-23/3 -2 1|-40/0 1 O
92 46 63 4 2 1 0 0 1

2 1 1
B'=|-2 3 -2
4 4 3
s, 3 =8
2 2
LetP=1(B+B')=_—3 3 1
2 2
=1 3
L 2 i
s S =3
2 2
p=[2 3 1 |=p
2
=103
L 2 i

Thus P = %(B+B') is a symmetric matrix

o 1
2 2
1 1
Let Q==(B-B')=|= 3
Q=3(B-B)=|3
2 3 o0
L2 i
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o 1 5
2 2
-1
== 0 -3
Q 2
- 3 0
L 2 |
o 1 =
2 2
1
|=_ 3
Q 2
S -3 0
L2 |
Q'=-Q
Thus Q= % (B—B") is a skew symmetric matrix
, B B[, 1 5
2 2 2 2
-3 1
P+Q=|— 3 1 |+|= 0 3
Q 2 2
-3 1 -3 S -3 0
L 2 ] 12 |
Forn=1

3t 3 PP P 111
A=|3* 3 3= F F|=1 11
S S Sl R I A S ) N S A |
Result is true forn =1
Let it be true for n = k

3k—1 3k—1 3k—l
Ak - 3k—1 3k—1 3k—l

3k—1 3k—1 3k—l
O A = AAK

1 1 1 3k—1 3k—1 3k—l
=[1 1 1|[3* 3* 3
1 1 1 3k-l 3k-l 3k-l
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10.

33* 33 33¢
=33 33 33
33* 33 33¢
c ol S
c ol S
3 3 3

Thus result is true for n = k+1
Whenever itis true forn=k

3X=5B-2A
2 -2 8 O
=54 2|-2/4 -2
5 1 3 6
10 -10| |-16 O
=20 10|+|/-8 4
-25 5 -6 -12
-6 -10
12 14
-31 -7
-6 -10
X -1 12 14
3 31 -7
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10.

CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (algebra)

Topic:- Matrices

0O 1 -1
Show that A=|-1 0 1],is skew symmetric matrix.
1 -1 O

2 4
A= {5 6} , Prove that A+ A' is a symmetric matrix

15
If A= {3 2} show that (3A)'=3A'

, X yl1 3
Solve for x and y, given that =
3y x|l2 5

Given example of matrix A and B such that AB=0butA #0,B #0

cos@ snd
If A=

. _|cosngd sinng
i then prove that A" =
-sinfd  cosé@

-sinnd cosné@

. . 2 3 2 -2
Find Xand Y, if 2x + 3y = and 3x+2y=
4 0 -1 5

If A:[ cos” a cosasina},B:{ cos’ B cosﬁsinﬁ}

cosa sna  sin*a cosfsng  sin’f

Show that AB is a zero matrix if @ and £ differ by an odd multiple of ]—27

31
Iff(x)=x2-5x+7 and A:{1 2} find f(A)

4 3
AZL 5},findxandysuch that A2-xA+yl=0
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CBSE TEST PAPER-05
CLASS - XIl MATHEMATICS (algebra)
[ANSWERS]

Topic:- Matrices

M

X+2y=3

71



3y+2x=5
=2x+4y=6
2x+3y=5

y=1

x+2(1)=3
x=1

fo 1] _ [3 5
a_'gA_[o 2}’8_3{0 o}

0 0
AB =
o o

For n=1

_{cosl.é? sinl.é?}_{cose sine}

-sinl.d cosl.@ -sind  cosd

Resultis trueforn=1
Let result is true forn = k
. _|coskd sink@
At =
-sink@ coské&
for n=k+1
AR = A AX
_[cos@  sing|[coskd sinkd
-sin@ cosé || -sinkd  coské

_[ cosé.cosk&-sinf.sink& cosf.sink@+sing.coskd
- | Siné.coskg-cosd.sinkd -sind.sink #+cosd.cosk &

_[cos(6+k8)  sin(6+k6)

| -sin(6+k6) cos(6+k9)}

[cosk+16  sink+1)@
-sin(k+1)@  cos(k +1) 9}

Thus resultis trueforn=k + 1

Whenever result is true forn = k
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7. On adding

2 3| |2
SX+0y = +
<o

5(x+y)=3

|_\
galw ol

8. ABZ{

_ [ cosacosB.cos(a - B)
s na.cosB.cos(a - )

16 3

a — [ is odd multiple of g
Ocos(a-p£)=0

4

1
N

cos’acos’ B+cosa.sina.cosB.sing
cosasing.cos’ f+sin’acosf.sinfB

cosasin.cos(a - B)
sina.sinB.cos(a - 3)

X+y=

R Ol

1

H
N glw ol s

|
o
[
|
w 9
|
+
<
|
- 1

aln
galw gl s

+

<
I

galw o~

R Jglk

+
@ alR vl ol

lew ol

+
- oalR ol

U‘|oo

— Ol
|

1
=
o|R aln o
1
N

|_\
[ Rk 0l

1
w

cos’acosf.sinB+cosa.sina.sin’ 3
cosa.sinacosB.sinf+sinasin®B



10.

f(A) = A2 -

pe=(®
5

f(A) = A2 -

S5A + 71

:

S5A + 71

_[8 5] 3 1
5 3 |1 2

8-15+7
f(A)=
-5+5+0

16 3

10
+7
7o 4]
5-5+0
3-10+7

00
f(A)_[o o}
, [4 3“4 3}
A = .

2 512 5

[22 27
118 31

22 27
18 31

9
1

4

[22 4x+y  27-3x
X
y

1 :

o 3

10 0
31-5x+y 0 0

00
00

|
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10.

CBSE TEST PAPER-06
CLASS - XII MATHEMATICS (algebra)

Topic:- Determinants

Find values of x for which 3 x = ‘3 i‘ [1]
X 1 (4
A be a square matrix of order 3 %3, there |KA| is equal to [1]
3 2 3
Evaluate A=2 2 [1]
3 2 3
Let i i = find all the possible value of x and y if x and y are natural numbers.[1]
Show that, using proportion of let. [1]
a’+tl a ac a atb  at2b
ab b+l bc|=1+a’+b*+c*OR |at2b a atb |=9%*(a+b)
ca cb c*+ atb at2b a
y+2®  xy x
Xy (x+2)°  yz |=2xyz(x+y+2z)’ [4]
Xz yz o (x+y)®
Find the equation of line joining (3, 1) and (9, 3) using determinants. [4]
If A= {2 3 } and B= [1 -2} then verify that (AB)1 = B-1 A1 [4]
1 4 -1 3
1 x yz
Using cofactors of elements of third column, evaluate A=[1 'y zx [4]
1 z xy
2 -3 5
If A=|3 2 -4|find A1, using A1 solve the system of equations [4]
1 1 -2

2x-3y+5z=11
3x+2y-4z=-5
X+y-22=-3
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CBSE TEST PAPER-06
CLASS - XIl MATHEMATICS (algebra)
[ANSWERS]

Topic:- Determinants
(3-x)2=3-8
3-x2=3-8
_XZ = _8

x=+8
X =242

KA =K"[A
n=3

kA= KA

A=0[C, and C, identical |

4-xy=4-8

xy =8

of x=1 Xx=4 x=8
y=8 y=1 y=1

Multiplying R1 Rz and R3 by a, b, ¢ respectively
a’+ta ab ac
LHS=—~|a® b+b bic

abc
c’a c’b c+

Taking a, b, c, common from cy, c2, and c3
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a’+l a* &
_abc

- b? b*’+1 b?

C

CZ C2 C2+

R-R+R +R

1+a®+b?+c? 1+a® +b?+c? 1+a® +h?+c?
=l p’ b?+1 b?
c? c? c’+1

1 1 1

= (1+a2+b2 +C? ) b2 b+l b2
c? ¢ c’+

C,-C-C, C,-C,-C,

0 0 1
=(1+a’+b’+c? )JO 1 b
-1 -1 o+
Expending along Ry
= (1+a+b?+c? )[1(0+1) ]
=1+a*+b’+c?
LH.S=RH.S
a atb at2b
OR |at+2b a atb [=9b*(a+b) {solve it}
atb at2b a

{hint: C, -~ C,+C,+C,}

Taking common 3 (a+b) from C1

R-R-R, R-R-R
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R-xR, R -y, R-ZR

X(y+z)> X%y X°z
A= 1 xy? y(x+2)>  y*z
xz° yz° Z(X+y)?
(y+z)2 X2 X2
a=Xly (2P Y
vz z z’ (X+y)?
C2 —>C2_Cl, C3 —>C3_C4
(y+2)?  x*-(y+2)° X-(y+z)?
A=|y? (x+2)*-y? 0
7 0 (x+y)*-z2°

Taking (x +y + z) common from cz and C3

(y+2)® Xy-z X-y-z
A=(x+y+2)?| y*  x+z=y 0
7 0 X+y-Z
R-R-(R+R)
2yz -2z -2y
A=(x+y+2)?°| y*  x+zy 0
z° 0 X+y-Z
C,.C+ic, and C,-C+ic
y z
2yz 0 0
2
A=(x+y+2)?| y* x+z Y
z
2
z° z X+Y,
y
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Expending along Ry
= (x+y+2)°(2xy2)

Let (x, y) be any point on the line containing (3, 1) and (9, 3)
y

X
3 1
9 3
x-3y=0
2 3|1 -2
AB =
P
/-1 5
5 -14

|AB|=-11#0

a1 .
AB) " = adj(AB
(AB)" = aci ( AB)
_-1[-14 5
11|51
_1[14 5
11|51
|A=-1120, |B[=1#0
A_]':__l -4 -3

111 2
B_l:l'3 2

11 1
gipio 13 2][-4 -3

1101 1)|-1 2

_1[-14 5
11|51
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10.

114 5
11|51

Hence prove.

A=aA;+a A, +a, A,
=yz(z—-y) + ZX(X—2) + xy(Y — X)
— yzz—yzz+zx2—22x+xy2—x2y
=zx2—x2y+xy2—22x+y22—yzz
=X} (z-y)+xX(y* - Z%) +yz(z-Y)
=(z- Y[ +x(z+y) +yZ]

=(z- Y- xz-xy+yZ]

=(Z=yIx(x=y) - z(x-y)]
=(Zz=yIx=-y)(x=-2)]

=(z=y)(x=y)(x-2)

2 3 5
|IA=3 2 -4
1 1 2
(A)=-120
Alexists
A= (adiA)
A
0 1 2
:_i1 2 9 23
1 5 13
0 -1 2
=2 9 -23
1 5 -3

The given system of equation can be written
isAx=B,X=A1B
2 -3 51| X 11

=
a1
|
N
N
w

=2 9 -23 || -5

-1 5 -13 (| 3 ]
1 x=1
y|=|2 y=2
z 3 z=3
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CBSE TEST PAPER-07
CLASS - XI MATHEMATICS (Algebra)

Topic:- Determinants

Solve
X+1 X+

x2-x+1 x+il

Find minors and cofactors of all the elements of the det.

]

102 18 36
Evaluate (1 3 4
17 3 6

sin10°  -coslQ®
sin80° cos30°

Show that

Show that, using proportion of let.

1+a2-b?  2ab  -2b
23b 1a?+b?  2a  |=(L+al+’ )3

2b 2a  l-a-b’
atbx ctdx ptgx a ¢ p
A=lax+tb cx+d px+q :(1—x2) b d g
u v w u v w
2 -3 5
6 0 4|Verify that a,A; +a,A, +a,;,A; =0
1 5 -7
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3 -4
IfA= { L 2}, find matrix B such that AB =1 [4]

Using matrices solve the following system of equation [4]
E +§ +1_0 =4
Xy z
ﬂ —E + § =1
Xy z
E +g +__20 =2
Xy
1 -1 1 -4 4 4
Given A= -2 -2|land B=|-7 1 3 |find AB and use this result in solving the
2 1 3 5 -3 -1
following system of equation. [4]
X—-y+z=4
X—-2y—-2z2=9
2x+y+3z=1
OR

Use produce
1 -1 2||-2 0 1
o 2 -3||9 2 -3
3 -2 4|6 1 -2

To solve the system of equations.
Xx-y+2z=1

2y-3z=1

3x-2y+4z=2
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10.

CBSE TEST PAPER-08
CLASS - XII MATHEMATICS (Algebra)

2X
6 X

2 3
Find adj A for A:L }

Topic:- Determinants

Find value of x, if 2 =
51

4

Xty y+z  z+X
Without expanding, provethat A=| z X y |=0

1 1 1
1 -2 3
If matrix A={1 2 1 |issingular, find x.
x 2 -3

1 X  x?

Show that, using propertiesif det. (x> 1 X :(1—x3)2
X x> 1
X+2 X+3  X+2

If & b, cisin A.P, and then finds the value of |x+3 x+4  x+2b

X+4 Xx+5 x+2c

3 2
A:{1 J,Findtheno.aandbsuchthatA2+aA+bI:OHencefindA'l

Find the areaof A whose verticesare (3, 8) (-4, 2) and (5, 1)

0 sna  -cosa
Evaluate A =| -sing 0 sing
cosa -sing 0
Solve by matrix method
X-y+z=4
2Xx+y—-3z=0
X+y+z=2
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CBSE TEST PAPER-08
CLASS - XI MATHEMATICS (Algebra)
[ANSWERS]

Topic:- Determinants

(2 —20) = (2x*—24)

-18=2x2—-24
-2x*=-24+18
-2x*=6

2X°=6

x*=3

x=+3

adJA = r—ll ﬂ

change sign inter-change

R-R+R
X+y+z X+y+z  X+y+z
A= z X y
1 1 1

1 1 1
A=(x+y+z)lz x vy
1 1 1

e

area identical

For singular |A| =0
1(-6-2) +2(-3-x) +3(2-2x) =0
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6.

-8-6-2x+6-6x=0
-8x=+38

1+x+x> X2
1 x X
= (1+x+x2) 1 1 x
1 x* 1

x? 1
0 X(1-X) -(1-x)(1+x)
- (1+x+x2) 0 (1-X)(1+X) -(1-x)

x? 1

Taking (1 —x) common from R; and R,
0 X -(1+x)

= (1+x+x2)(1-x)2 0 1+x -1
1 x? 1

Expending along C*

= (L+x+ X*)(1- X)°[-x+ 1+ X)?]

= (1+x+x°)(1-x)? (—x+1+ X2 + 2x)

= (L- X)L+ x+ X)) (L- X)L+ x+ x%)

3 2
=(1-x°)

R-R+R
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2X+6 2x+8
=|x+3 X+4

x+4 X+5

2X+6 2X+8
=|x+3 X+4

x+4 X+5
R - R-2R,

0 0
=|x+3 X+4

x+4 X+5
=0
A2 = 11 8

4 3

5 11 8 3
A-+aA+bl = +a
4 3

|

8+2a| |0 O
3+atb

_{11+3a+b

4+a 3+atb

11+3atb
ATQ
4+a
a=-4, b=1
A’—4A+1=0
AZ—4A =-|

2xX+2at+2
x+2b
X+2¢C

2x+4b

x+2b [20=a+(]

X+2¢C

xX+2b
X+2¢C

1

AAAT _aaAA = AT

A—4=-A"
Al=41-A

1 9

0 O
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10.

|3 8
==l4 2 1
2

5 1

:%[3(2—1)—8(-4—5)+1(‘4‘10)]

=3[3+72—14] -8l
2 2

0 snpg -sina

cosa

A= i(adJ A)

A

4 2 2
:i%-S 0 5

1 -2 3
System of equation can be written is
X=A"B

1 4 2 2|4
=—|-5 0 5|0
10
1 -2 3|2
X 2
y|=|-1],
z 1
x=2, y=-1 z=1

sng
0

87
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CBSE TEST PAPER-09
CLASS - XII MATHEMATICS (Algebra)

Topic:- Determinants

X 2 16 2
1 1 = , than x is equal to 1
18 X ‘18 6 . ]
1 2| .
2. A=L 4}lssmgular or not [1]
a a bcl |a a a
3. Without expanding, provethat |b b? =b b* b’ [1]
c ¢ al |[c & ¢
2 -3
4. A=6 0 4|, Veifythat det A =det (A" [1]
1 5 -7
l+a 1 1 111
5. Show that using propertiesof det. 1 1+b 1 :abc(1+—+6+—j [1]
1 1 1+c a ¢
=abc+bc+ca+ab

X x* 13

6. Ifx,y,zarediffeeentand A=y y* 1+y’|=0thenshowthatl+xyz=0 [4]

z 72 1+

7. Find the equation of the linejoining A (1, 30 and B (0, 0) using det. Find K if D (K, 0)
isapoint such then areaof AABC is 3 square unit [4]

2 3
8. Show that the matrix A{l 2} satisfies the equation A —4A + | = 0.

Using this equation, find A™ [4]
9. Solve by matrix method. [4]

3X—-2y+32=8

2x+y-z=1

A -3y +2z=4

10. The sum of three no. is 6. Of we multiply third no. by 3 and add second no. to it,
we get |1. By adding first and third no. we get double of ht second no. represent it
algebraically and find the no. using matrix method. [4]
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4.

IS

©

9.

10. The cost of 4kg onion, 3kg wheat and 2kg rise is Rs. 60. The cost of 2kg onion, 4kg wheat

CBSE TEST PAPER-10
CLASS - XII MATHEMATICS (Algebra)

Topic:- Determinants
1 2
1 A:L 2}, then show that |24 = 4|

A be anon —singular square matrix of order 3 x3. Then [aiJ A isequal to

If A isan invertible matrix of order 2, then det isequal (A™) to
B=[-7] find det B=[1]

X x° yz

Show that using propertiesof det.ly  y>  zx|=(x—y)(y - 2)(z— X)(Xy + yz+ 2X)

z 72 xy

a a f[-

B B y+a|=(B-y)(y-a)(a-B)(a+B+y)
y V° a+p

Find values of K isareaof b is 35 square. Unit and verticesare (2, -6), (5, 4), (K, 4)

5 3
Using cofauors of elements of second row, evaluate A={2 0
1 2 3

3 1
If A:[ L 2} Show that A2 —5A + 71 = 0. Hence find A

and 6kg riseis Rs. 90. The cost of 6kg onion 2kg wheat and 3kg riseis Rs. 70. Find the cost

of each item per kg by matrix method.

89

[1]

[1]
[1]
[1]

[1]

[4]

[4]

[4]

[4]

[4]



=

CBSE TEST PAPER-10
CLASS - XIl MATHEMATICS (Algebra)
[ANSWERS]

Topic:- Determinants

4 2
o
= =4x(-6)

2A:2[1 2} 4| A =4x(2-8)

8 4
|2A=8-32 =-24

=-24
Hence Prove

aia A=|A™
n=3
aia A=A
=4

AisinvertiBle AAY = /2
det (AA™) = det (+/2)

det A.(det A™) = det (v2)[|AB|=|A|B]]
oletA'1=i{1 O}o i.e|||=1}
detA |[0 1

B=-7 [-10]=a

R-R-R, R-R-R
(x-2)  (xX*-Z°) yz-xy
=|y-z y*-z>  ZX-Xxy

z v Xy
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1 x+z  -(y)
=(x-2)(y-2z)il y+z X
z 7 Xy
R-R-R
Xy Xy
=(x-2)(y-2z)l y+z X
z 7 Xy
0 1 1
=(x-2)(y-2)(x-y)1 y+z
z 7 Xy
:(x—z)(y—z)(x—y):—l(xy+zx)+1(22—y2—zz)]

=(x=2)(y-2) (x=y)[-xy -2~ yz]

6.

=(x=y)(y=2)(z-x) (xy +yz+ )

R-R-R, R-R-R
a-y a*-y* Bry-a-p
LHS=|8-y p[-V y+a-a-p
y y: a+p
a-y (a+y) (v-a)
=1B-y  (B-v)(B+y) y-B
y y: a+p
1 a+ty -1
=(a-y)(B-y)L  B+y 1
y ' a+p
R-R-R
0 a-p 0
=(a-y)(B-v)L  B+y 1
y ' a+p
Expending along R;

=(@-)(B-y)~(a-B)(a+B+)]
=(B-y)(y-a)a-B)(a+B+y)
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10.

2 -6
area A=|5 4 1
K 4 1

:%[2(4—4)+6(5—K)+1(20—4K)]

:1[50—10|<]
2
=25-5K
A+6 25-5K =35
K =12

A=a, A, +a,A, +a,Ay,
= —2(9-16) +0(15-8) +1(10-3)
=14+0-7

=7
2 -1 8

A=l A2 -5A+7] =

711 3 -5
_[815+7 55+0 1 [0 O

-5+50 3-10+7 0 O

Prove.
A% —5A + 71 = 0 (given)
A% _BA = -7

A’ALsAAT=71A
AAAT _5AAT=7IA
A-5=-7A"1

7At=5-A
1 0] (3 1
=5 -
o 3 a
12 1
|1 3
A_lzlz )
711 3
cost of 1kg onion = X
cost of 1kg wheat =y

cost of 1kgrise=z
4x + 3y + 22 =60

5
2

I

[ =]

-1 2

92
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1 O
0 1
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2Xx+4y +6z2=90
6x+2y+3z=70

4 3 2 60 X
A=|2 4 6|B=|90|X=|y
6 2 3 70 z
4 3 2
|A=|2 4 6{=50%0
6 2 3
0 -5 10
aJA=|30 0 -20
-20 10 10
0 -5 10
A‘Hﬁ(aiJA):S— 30 0 -20
20 10 10
X=A"B
X 5
i
z 8
X=5, y=§, z=8
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1. Find the values of K so that the function f is continues at the indicated print.

10.

CBSE TEST PAPER-01

CLASS - XII MATHEMATICS (Calculus : Continuity & differentiability)

Topic:- differentiation

KCOSX,ifX;/-']—T
JT—2X 2
T
f(x)= at x ==
(x) >
3 ifx=2"
2

Differentiate the function X +(Snx)™>
Ifx=va™", y=+a™" show that % =y
X X

Ify = (tan'1x)2show that (x2 + 1)2y2 + 2x (x2+ 1)y1=2

Verify Rolle’s Theorem for the functiony =x2+2,[ -2, 2]

X+1
Differentiate sin™*
1+4*

Differentiate sin?x w.r. to ecosx

If xy1+y+ y+1+x =0 prove that ﬂ=— ! 5
dx (1+ x)

cos’ (a+
If cosy = x cos (a + y) prove that & = M
dx sna

Ifx=a(cost+tsint)
y=a(sint-tcost)

d’y
dx?

find

94

[4]

[4]

[4]

[4]
[4]

[4]

[4]

[4]

[4]

[4]



CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Calculus : Continuity & differentiability)

Topic: - differentiation

imf(x) =M K cosx
xﬂg x- X JT—2X

N

Lety=u+v

When u = x sinx, v = (sinx)cosx

ﬂ:%+%————(l)
dx dx dx

u= Xsinx

Taking log both side
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log u = log xsinx
log u = sinx. logx

diff. both side w.r. to x

ldu_ . 1

—— =sinx.—+log x.cosx

u dx X

du [sinx }

— =u| —— +log x.cosx

dx X

du _ Xgnx[sin X+ xlogx.cosx}
dx X

v = (sin x)*

Taking log both side

log v = log (sinx)cosx
logv = cosx.log(sin x)

Differentiation both side w.r. to x

Ey = Cosx,_i(COSX) +log(sin x)(—sinx)
v dx sin X
™ = v[cot x.cosx —log(sin x).sin x|

X
dv . cosx ] |
ol (sinx)™*[ cot x.cosx—log(sinx).sin x|
Hence

dy _ Xsinx[sinx+ xlog x.cosx

}+ (sinx)™*[ cot xcosx —log(sinx).sin x|
dx X

X = /asin’lt

Square both side
sn't

x*=a

Differentiation

dx ;-1 1
2x—=a"" 'loga——---—-- 1
o g @

1-t?
y= /aoos'lt

-1
- y2 :aoos t
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dy cos 't -1
2y—=a" 'loga——=----- 2
Y 9 - (2)

dt _ 1-t
ZXQ a™ 'loga !
dt 1-t2
X ﬂ _ acos’lt
X dx asin'lt
ydy__y A=y
X dx NG asin‘lt = %2
dy_-y
X X

y = (tan'! x)2 (given)

Differentiation both side w.r. to x

y, =2tan™ S
(L+x%)y, =2tan™" x

Again differentiation both side w.r. to

LX), * ¥,(2) =2

(1+X)y, + 2X(x* +1)y, =2

y =x2 + 2 is continuous in [-2, 2] and differentiable in (-2, 2). Also f (-2) =f(2) =6
Hence all the condition of Rolle’s Theorem are verified hence their exist value c such
that

f'(c)=0

0="2c

C=0

Hence prove.

97



. _{ 22 }
=3gn
1+(2X)2

Put 2* =tan@

:sin‘l( 2tand ]
1+tan? @

= sin"(sin 26)

=26

y=2.tan"' 2"

dy 1 d
—=2. —
dx  1+(29) dx

(2)

2".1og2
1+ 4% o

u=sin®x

du .
d_ = 2SN X.COSX

X
COSX

v=¢€

dv
- = eCOSX
dx
du _ 2sinx.cosx

dv —-e**.sinx

(-sinx)

_ 2C0SX

COSX

(S)

XJ1+y+yJ1+x=0
X1+ Yy = —yJ1+X

Square both side
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10.

X (1+y) = y*(1+X)
X2+X2y=y2+Xy2

X =y + Xy -xy* =0
(X=y)(x+y)+xy(x-y)=0
(X=y)[x+y+xy]=0
X+y+xy=0

y(L+x) =-x

- X
y_1+x
dy __| @+x@)-()@)
dx (1+x)?

_ | 1+x-x
) {(ny}
dy_ -1

dx  (1+x)?

cosy=x.cos(a+y) (given)

__ cosy
cos(a+y)

% _ cos(a+ y)(-siny)-cosy.(-sin(a+Yy))

dy cos’(a+y)

dx _ cosy.sin(a+y)-sinycos(a+y)
dy cos’(a+y)

dx _sina+y-y)
dy cos’(a+y)
dy _cos’(a+y)
dx  sina

X = a(cost +t.sint)

% =a[-sint +t.cost +sint.]]
= a[t.cost] - ———-— @
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y =a(sint —t cost)

% = afcost.~ (~tsint +cost.1)]

(2+@)

dy _ at.sint
dx at.cost

dt dx
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10.

CBSE TEST PAPER-02

CLASS - XII MATHEMATICS (Calculus : Continuity and Differentiability)

Topic:- Differentiation

Find al points of discontinuity if

[x|+3, if x<-3
f(x)=4-2x, if -3<x<3
6x+2, iIf x=3

Differentiate y = colsx3 .Sin?(x%)
B
Find & if xX}+x’y+xy’+y*=81
dx
Differentiate xy = e*)
Find % if x=a(cosd+8sin0) and y=a(sin0—6&cosb)
X

If y =3 cos (log x) + 4 sin (log x). Show that X%y, + xy; +y =0

Verify Rolle's Theorem for the function f(x) = x? + 2x — 8, x[-4, 2]

Find ¥ y:tan'l( ShX ]
dx

1+ cosx
B : . . d?y
If x=a(cost+tsint)and y=a(sint—tcost), find —;
X
fx)  a(x) h(x) f(x) g() h(x)
If y=|l m n | Provethat d—y:I m n
X
a b c a b c
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Calculus : Continuity and Differentiability)
[ANSWERS]

Topic:- Differences

Atx=-3
f(-3)=1]-3|+3=3+3=6

o2 T4 9

— lim
= —-2X
= Irimn:o_z(_‘?""h)
=6
M E=" L f(=", F(0=6

Hence continuous at x = -3
Atx=3

f(3 =6x3+2=20

lim —lim

s f(x) = (—2X%)
Irlmrio_z(g_ h)

=6

s T0=1Ty (6x+2)
=0 [6(3+h) +2]
=20

lim lim

N f(x) ¢Xq3+ f(X)
Hence it is continuous

y= colsx3.sig12(x5)

dy = cosx3isin2(X5) +Sin2(X5)iCOSX
dx dx dx

= cosx®.2sin(x%) cosx®.5x* + sin®(x°).(-sin x®).3x?

3

=10x*sin(x®) cosx’.cosx® - 3x* sin?(x%).sin x°
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Differentiate both sidew.r.t. tox, x3+x% +xy*+y*=81

dy dy

+y.2X+ X2y —= 2y _ =0
X dx

3%+ X2, +y®.1+3y i

(x +2xy+3y)gy— -3x2 - 2xy - y?

dy _ (3x2+2xy+ yz)
dx X% +2xy+3y°

xy=e”

Taking log both side

log(xy) =loge™”

log(xy) = (x~y)loge
logx+logy=x-y {loge=1
Diff. both side w.r.t. to x

11dy ﬂ
xydx

I

+
L
><||—\

71
dy_ x
dx 1ty
y
ﬂ:x_lx y
dx x 1+y
_y(x-3)
x(1+y)
x =a(cosf + 4.sinf)
X _a -sing+6.cosf+sin6.1]
dé
e I —— @
dx

y =a(sin@-6.cosb)
=a[cosf - (-6sin6 + cosb.1)]

= a[cosf + 6.sind - cosb]
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(2)+ @

ﬂza 0.sin@

dx a &.cosd

=tand

y = 3cos(log x) + 4sin(log x)

Diff. both sidew.r.t. to x
-3sin(logx) 4cos(logx

y, = (logx) . 4cos(logx)

X X
Xy, = —3sin(log x) + 4cos(log X)
Again diff.

—3cos(logx) _4sin(logx)
X X

Xy, +y,.1=
X2y, + Xy, = —3cos(log x) — 4sin(log x)

XY, + Xy, ==Y

X°y, + Xy, +=0

Thefunction y = x* +2x -8 x0[-4,2]

Continuousin [-4, 2] and differentiablein (-4, 2)

Also f(-4)=f(2)=0

Hence all the condition of all Rolle’s Theorem, is verified
Their exist avalue C

Suchthat f'(c)=0

f' (c)=2c+2
0=2C+2
C=-1
y=tan™ sinx j
1+ cosx
Zsinzcosz
y=tan™ 2 <
2cos” ~
2
y=tan’l(tan§j
y=>
2
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10.

dy 1

dx 2

x = a(cost +t.sint)
dx

— =a[-sint+tcost +sint.]]
dt

y = a(sint —tcost)

d

t

dy _ a[cost —(~tsint+ cost.l)]

a[cost +tsint - cost]

=a(t.sint)

ﬂ: a t.sint _

tant

dx a t.cost

d’y_d
dx*  dx

(tant)

d

dt
=—(tant).—
(tant). =

dt

sec?t

1
"a t.cost

1

" a t.cos’t

f(x) o) h(x)

y:| m n

a b C

f'x) g he)| [f(x)

_y:| m n +| 0
dx

a b C a

f'(xX) . g(x) . h(x)
I m n
a b C

+0+0

9(x)
0
b

h(x)
0
C
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus: Continuity and Differentiability)

Topic: - Differentiations

1. Findthevaueof K so that function is continuous. [4]
Kx+1 if x<m
f(x)= ax=m
cosx if x>

2. Differentiate y = 2+/cot x* [4]
o ady L, _
3. Flndd— if sSin“y+cosxy=7m [4]
X

4.  Find % if y“+x’+x*=a" [4]

X
5. Find % when x = a(@-sinf), y =a(l+cosf) [4]

X

2
6. If y=3+2¢" Provethat Y -5Y 46y =0 [4]
dx dx
cos 1x 2
7. 1t y=€"  showtha 1-x) 3 xY _azy=0 [4]
dx dx
2%
2]
X
8. If (x—a)2+(y—b)2 =¢? Prove — is a constant independent of a& b. [4]
a
. dy . -l i -1 2

9. Find d—,lf y=sn"x+sin " 4/1-x [4]

X
10. y=(sinx-cosx)®" ) Find ﬂ [4]

dx
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus : Continuity and Differentiability)
[ANSWERS]

Topic: - Differentiability

lim _lim

X—TT f(X) _x_.zf ( KX+])
=m [K (77-h) +1]
=K+l

" f() =" . cosx

ZETO —cos(77+h) zlrin:o —cosh
=-cos0=1

ATEH

dy 2 2 d 2
— = cotx°) 2.—(cot x
- =25 (cotx?) 2. (cot x?)
o — cosec®x?.2x
Jeot x?
_ —2x.cosec’x’
Jcot X
sin® y+ CosXy = 77
diff.
2sin ycosyﬂ—sinxy(xﬂ+ y.1)=0
dx dx

dy

o

Zsiny.cosy%—x.sinxy y.sinxy =0
X

%(sinZy—x.sinxy) = ysinxy
X

dy _ y.sinxy
dx sSin2y-x.sinxy

Letu=y*, v=x’, w=x*

u+v+w=a°
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Therefore%+d—w+%20
dx dx dx

u=y*

Taking log both side
logu =log y*

logu = x.logy

Differentiate both side w.r.t. to x

1 du 1 dy

—.—=X—.—~+logy.1l

udx y dx

du X dy
—=u|—.—+lo
dx {y dx gy}
du [ X

CRVEY

—+lo
dx y dx gy}

v=x’

Taking log both side

logv =log x”

logv = y.log x
E.ﬂ: y1+|ogx_y
v dx X
yzv[zﬂogx y}
dx X X
ﬂ—xy[zﬂogxﬂ}
dx X dx
w=Xx"

Taking log both side
logw =log x*
logw = xlog x

1 dw 1

—.—=x—+logx.1
w dx X
ld—W=1+Iogx
w dx
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aw =w(1+logXx)
dx

aw_ X*(1+1og x)
dx

dw _ -x*(1+logx) -y X" —y*logy

dx Xy +x’logx.
% = a[]_— cosH] , ﬂ = a[O—COS@]
de dg
ﬂ _ -asiné
dé a(l-cosb)
.6 @
-2sin—Ccos— 9
- 2 2 —tan—
. .0 2
2sin? =
y - 3eZX + 2e3x
ﬂ =3e?*2+2e*.3
dx
2
=0 - g 2466 3
dx

=12e** +18¢e*

2
LHs=9Y s, ¢y
dx dx
= (12 +18¢™) -5(6e™ +6e™ ) + 6(36™ + 2¢™)
=12e* +18e™ - 30e™ - 30e™ +18e” +12e>
=0

y=¢

Yo e 1
dx 1-x?
NI SR

dx

2 - cos™1x -
ey, & UD) ey (D
dx®  dx 2y1-x? 1-x?
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cosx

s dy 1 dy_a%

¢ J1-x? A J1-x

2 1x
(1- xz)% —% = a%e™”

d’y dy

1-x*)—2 -2 -a%y=0

( X)dx2 dx y
(x-a)’+(y-b)*=C* (Given)——-----~- )]

Diff. both side w.r.t. to x
2(x-a)+(y-by, =0
(x=a)+(y=b)y, = 0= == —— - 2
Again diff. both side
1-0)+(y-b)y, +y,.y, =0
1+(y-b)y,+y; =0
el /4

Ya
Put (y-b) in equation (1)

(x—a)—(1+ ynyl:o
Y,

2

2
x—a:(1+ Y j.yl
Yz

Put the value of (x-a) and (y-b) in equation (1)

2 2 23\2
s 5
Y, Y,

(Leyl) v (%)
A ys
(1+ yf)(yl2 +1) _

2

Yz

y-b

:C2

CZ

(1+y2)

=C
A
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10.

L)

Ty

2%
-
dx
d’y
dx?
Hence prove
y=sin'x+siny1-x*
Differentiate both sidew.r.t. x
%:\/ 1 > + 1 2%(’\/1—X2)
1, 1 1(-2x)
J1-x2 \/1—(1— x2). 21— X

T o Ji—) (x/lj

_ 1 +1[ X j
V1-x2  x(J1-x
= 1 - 1 =
J1-% J1-%

y = (Sin X — cos )"

0

Taking log both side

log y = log(sin x — cosx)3"* e

log y = (sinx —cosx).log(sin X — cosx)
Differentiate both side w.r.t. x

lﬂ = (sinx—cosx).,;(cosx+sin X) +log(sin x — cosx).(cosx +sinx)
y dx (sinx—cosx)

% = y[ ((cosx +sinx)) +log((sinx - cosx)).(cosx +sinx) |
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus: Continuity and Differentiability)

Topic: - Differentiation

1. Discuss the continuity of the function [4]

-2, if x<-1
f(x)=<2x, If -l<x< 1
2, if x>1

2. Find Y if y=SNEX*D) (4]
dx cos(cx+d)
. dy . L 3x-x°

3. Find — if =tan 4
Y (1—3sz 4

. dy | < ..
4. Fmdd— ,if y=(xcosx)™ + (xsin x)* [4]

X
_ t ., Oy
5. x=a| cost +logtan— |, y =asint find — [4]
2 dx
2 2

6. If € (x+1) = 1show that d—Z = (ﬂj [4]

dx dx

1 a

7. y:at 2 and x:(t+£j Find & [4]

2 dx

| V1+sinx ++/1-sinx
8. =cot™ 4
Y L/l+sinx—\/1—sinx L4
_ v dy _
9. If y—\/cosx+\/cosx+ COSX +........ Prove that (1—2y)d——smx [4]
X
10. y=|ogtan(7—T+§jShowthat ﬂ—secxzo [4]
4 2 dx
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus: Continuity and Differentiability)
[ANSWERS]

Topic: - Differentiation

Atx=-1
f(-1) = -2
lim i .I: (X) —lim (_2)

X =1 X--1"

lim _
X-0 2

=-2

o)=L 2x

"
ho2(-1+h)

=-2

Hence continuous at x = -1
x=1

f(1)=2x1=2

lim f (X) :”Tl_ 2X

X-1- X

b o2(1-h)

=2

lim —lim
x-1" f(X) Txott 2
"2

=2

Continuous

_ sin(ax +b)
cos(cx +d)

d cos(cx + d)isin(ax+ b) —sin(ax + b)icos(cx+ d)
y _ dx dx

ax cos’(cx +d)

ady _ cos(cx +d)cos(ax +b).a+sin(ax +b)sin(cx +d).c
dx cos’(cx +d)
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Put x=tan@

y=tan 3atang-tan*8
1-3a*tan’ 4

y = tan™[tan 34]
y=360
y=3.tan"x

Diff.

ﬂ:g( 1 Zj
dx 1+X

Let y=u+v

1
Where u = (xcosx)*,v = (X.sin x)*

u=(xcosx)*
Taking log both side

logu = log(xcosx)”
logu = x.log(x.cosx)

Differentiate

1.%=x. 1 (—=xsinx +cosx.1) +log(xcosx).1
u dx X COSX

du

— =u[-xtanx +1+log(x.cosX)]
dx

1
vV =(X.sinx)*

Taking log both side
1
logv = log(x.sin x)*
1 .
logv ==.log(x.sinx)
X

Differentiate
1dv_1 1

v dx X x.snx

(xcosx+sinx.1) + Iog(x.sinx)(—izj
X
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dv :V[cotx L1 Iog(xsinx)}

dx X X NG
ﬂ = % + %
dx dx dx

. :
= (xcosx)*[ ~x.tanx +1+log(x.cosx) |+ (x.sinx)* {&tx +i2 —M}
X X X

X= a(cost+ log tanlzj

dx . 1 ,t 1
—=a|-sint+ oS0 .
dt tan L 22
2 i
. 1 1
=al -sint+ =X ey
sn- cog. 2
2 2

t

coS—
L 2 |

=a| —snt+

23in—.cos1
L 2 2
[ . 1}
=a| -sint+——
| sint
[ —sin?t+1
:a _—
| sint
[ cos?t
=a -
| sint
dx __cos’t
__a -
dt sint
y =asint
ﬂ:acost
dt
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e'(x+) =1 (Given)
Differentiate

e’ + (x+1)ey.ﬂ =0
dx

ey[1+(x+1)%}:0

1+(x+1)ﬂ =0
dx

dx? (x+1)2

_ 1
(x+1)°

dy_ 1

dx? (x+1)2
d’y (Lj
dx* (x+1
d’y :(QJZ

NG X
y:at+%
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a-1
el o)
dt t t

4l 1
t -
dy a .Ioga(l tzj

d_ - a-1
X a(t +1j (1‘%)
t t

!
_a t.loga

- a-1
a(t+1j
t
2
- X . X
1+sinx =,|| coOS—*Sn—
([0

2 2
X, . X X . X
cos_+sin_ | +,/| cos_—sin_
2 2 2 2

2 2
X, . X X . X
cos_+sn_| —,|]| cOS_—sin_
2 2 2 2

X . X X . X
cos—+sm—+cosi—sm§

X . X X . X
COSE+SIH*—COS§+SIH*

y=cot™

=cot™

2cos5

=cot™ ‘
2sin—

2

= cot’l(cot 5)
2

y =,/COSX+ Y
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10.

Squaring both side

y> =Ccosx+y

Differentiate

ZyQ = —sinx+ﬂ
dx dx

Q(Zy—l) =-sinx

dx

(1—2y)ﬂ: +sSin X
dx

(1—2y)ﬂ:sinx
dx

yzlogtan(l—7+§j
4 2

dy _ 1 2(71 xj(
2= = | =+Z||=
dx tan(”+xj 4 2)\2
4 2
1 1 1
= X X —
3] ()
4 2 4 2
T X
cos| — +=
i3)
_ 1
. (m X T X
29n| —+— [.cos| —+—
o) 7)
_ 1
sin 2("+Xj
4 2
-1
(T
sin| = +x
5
__ 1
COSX
dy _ dy

dx

X

sec X, hence d——secx:O

1

)
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Continuity and Differentiability)

Topic: - Differentiation

For what value of K isthe following function continuous at x = 2? [4]
2X+1 ; x<2
f(x)=<K ;o X=2
3x-1 ; x>2
Differentiate the following w.r.t. to x tan™t| Yot X~ V1= X [4]
V1+x+41-x
2
if y=sint| ZHZLZX g AV 4]
13 dx
Discuss the continuity of the following function at x =0 [4]
4 3 2
_ XTXTX +2)_(1+X x#0
f(X)=7 tan™x
0 , X=0

Verify L.M.V theorem for the following function f(x) = x> + 2x + 3, for [4, 6] [4]

secx—1 T
If f(x)= ,find f'(x)alsofind f'| — 4
(x) 1 in ( )aso in (2) [4]
If xPy? = (x+ y)”*Iprove that Y.y [4]
dx X
o _ d’y
If x=asin pt, y =bcos pt find the value of o att=0 [4]
X
If yWx*+1= Iog(\/x2 +1—x) prove that (x2 +1)%+xy+120 [4]
X
. . . dy _ cosx
Ify—\/smx+\/smx+\/smx+ ........... + 00 prove that — = [4]
dx 2y-1
OR

]
Ifsiny= XSin(a+ y) prove that % :w
X

sna
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Continuity and Differentiability)
[ANSWERS]

Topic: - Differentiability

"m £ (x) :'X'”j , (2x=0)

X2

=0 [2(2—h) +1]

=5

=" T =0, (3x-1)

=n03(2+h)-1

=5
atx=2
f(2) =K
ATEHO
5=K =5

K=5

| VIFX—V1-X
y =tan

V1+x+41-x

Put x = cos28

y = tan™ J1+c0s20 —+/1-cos28
J1+c0s268 ++/1-cos28

=tan

L[ 2co8? 6 -2cos 6
Jcos? 8 ++/2cos’ 6

=tan

L[ V2(cosf-sin6)
| V2(cos@+sing)

[ cosé sind

cosd c_osH
cosd L8N g

| cos@ cosd
Jl—tan@}
| 1+tané

|
=

=tan
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y:gn_l[5x+12\/1—x2J

13

Put x=sin@

y:gn_l(5x+12\/1—sinzﬁj

13

_ Sin_l[SsinHHZCosH}
13

= sin‘l[isin0+£cose}
13 13

Let > rcosa
13

12 .

—=rsina

13

12
tana =—
5

Squaring and adding

25 144 r’(sin’a +cos’ a)
169 169
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5 12 _ .
—=co0sa, — =sna
13 13

= y=sin"[cosa.sn@+sina.cosd]
=sin[sin(6+a)]
=0+a

=sin™ x+tan™ (%)

Xt + 253 + x?
tan™* x

Tgwwﬂx(

- [x(x“ +2x3+x)]

tan™ x

X-0"

_ h _
—lim lim 3 2
“h-0 thao (h +2h" + h)

=1x0

=0

"o 10020

Hence continuous
Since f(x) is polynomial hence continuous in the interval [4, 6] thus f(x) is differentiable
in (4, 6) both condition of L.M.V theorem are satisfied.
f(b) -t(a)

b-a
_f(6)-f(4)
6-4
51-27

0f'(c) =

2c+2

2c+2=

c=5 0(4,6)
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secx—1

f(x)=
(%) secx+1

1-cosx
1+ cosx

f(x) =

xPy? = (x+y)P
Taking log both side
plogx+qlogy =(p+q)log(x+y)

Differentiate both side w.r.t. to x

£+ﬂﬂ: + 1 (1+ﬂ
Xy dx (P q)'(x+y) dx
£+ﬂﬂ:p+q(1+ﬂj
X ydx x+y dx

q

dy(d_p+q)_p+q_p
X+y X

j+log(x+ ).0)

dx|  y(x+y)

dy[ gx—py |_ ax-py
dx| y(x+y)] (x+y).x

dy[ gx+aqy—py-ay|_ px+gx—px-py
(x+y).x
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gle
X <

x=asin pt

y x2+1:Iog( x2+1—x)

y. (2x) + x2+1.ﬂ: ! {1(2)() —1}
/X2 +1 dX x®+1-x| 2Jx*+1

_ (2
Y e o1 {x x+1}

X% +1 dX_\/x2+1—x N

() gy (Ve

X+l dx —(\/x2 +1—X)\/X2 +1

Xy +(x° +1)%: -1
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(x*+1) dy+xy+1:O

dx
Let y=\/sinx+\/sinx+\/sinx+ ............. + 00
y=,sSnx+y

Squaring both side
y>=sinx+y
Differentiate both side w.r.t. to x

dy

ZyQ =COSX+—
dx dx

dy
dx
dy _ cosx
dx 2y-1

(2y-1) = cosx

OR
sny=xsin(a+y)
__siny
sin(a+y)
Differentiate both side w.r.t. to x

dy _sin(a+y)cosy—sinycos(a+y)
dx sin’(a+y)

dy _sin(a+y-y)
dx sin*(a+y)

dy _sin’(a+y)
dx sina
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10.

CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)

Topic: - Application of Derivatives

The length x of arectangle is decreasing at the rate of 3 cm/ mint and the width y
Isincreasing a the rate of 2cm/min. when x = 10cm and y = 6¢cm, find the ratio of
change of (a) the perimeter (b) the area of the rectangle.

Find the interval in which the function of given by f(x) = 4x3 - 6x2 - 72x + 30
is (@) strictly increasing (b) strictly decreasing.

2 2

Find point on the curveXZ +;—5 =1 at which the tangents are (i) parallel to x -

axis (ii) parallel to y - axis

1
Use differentiate to approximate (25)5

Prove that the volume of the largest cone that can be inscribed in a sphere of

radius R is % of the volume of the sphere.

The volume of a cube is increasing at a rate of 9cm3/s. How fast is the surface
area increasing when the length of on edge is 10cm?

Find the interval in which the function is strictly increasing and decreasing.
(x+1)3 (x-3)°

Find the equations of the tangent and normal to curve x?*+ y** =2at (1, 1)

[F the radius of a sphere is measured as 9cm with an error of 0.03cm, then
find the approximate error in calculating its volume.

A wire of length 28m is to be cut into two pieces. One of the pieces is to be
made into a square and the other into a circle. What should be the length of
the two pieces to that the combined areas of the square and the circle is

minimum.
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CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)
[ANSWERS]

Topic: - application of derivatives

1. %:—?cm/mint,%:Zcm/mint
dt d

(a) Let P bethe perimeter
P=2(x+y)
=433

=2(-3+2)
=-2cm/ mint
(b) A=xy
dA _ dy dx
@
=10(2) + 6(-3)
=20-18
= 2cm’ / mint
2. f(X) =4x®-6x>-72x+30
f'(x) =12x* -12x - 72
=12(x* - Xx—6)
=12[x* - 3x + 2x - 6]
=12[x(x=3) +2(x—3)]
=12(x-3)(x+2)

Put f'(x)=0
X=-2,3
“m B 3 w
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int Sign of f'(x) Result
(=c0,-2) +tive Increase
(_2, 3) + tive Decrease
(3 ) +tive increase

Differentiate side w.r.t. to X
g +ﬂﬂ =0

4 25 dx
dy _ =25 X

x4y

For tangent || to x — axis the slope of tangent is zero
0 -—-25x

—X

1 4y

x=0

Put x =0 in equation (1)

y=15

Points are (0, 5) and (0, -5) now istangent is||istoy — axis

- - 1
Letx_27’ AX 2y:x3

Let x=27, Ax=-2

1 1

Then Ay = (x + AX)? — ()3

(25)s =AYy +3-—-—-———~- D
dy ~ Ay

_(dy _
dy—(dxj.Ax [- Ax=-2]
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1 2
==x3.(-2

3 (-2)
=-0.074 [x=27]
Put the value of dy in equation (1)

1

(25): =0.074+3
=2.926

L

Vzémzh [rzleRz—sz

% =?1)’77.(R2—x2).(R+ X)

=2 (R =) (1) + (R x) (-2¥)]

(o]

=%7T(R+ X)[R-x-2x]

:éﬂ(R+x)(R—3x) ———————— @

dv
ut — =0
P dr

R=-x (neglect)
R=3x
R

_=X
3

On again differentiate equation (1)

3_)2(‘2’:% (R+x)(-3)+(R-3x)(1) |

2] (et

wlmo
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:E BX—3+O:|
3 |3

:_—1774R
3

d’v .
o < 0 Hence maximum
X

Now V:%IT[(RZ -x*)(R+x)

| I— |
1
X
I
w|o
| |

8
v =— Value of sphere
27 ¥

Value of cone== % of value of sphere.

Let x be the length, V be the value and S be the surface area of cube

y:9cm3/s
dt

v=x’

dv__ ,dx

— = 3X —

dt dt
, dx

9=3x"—
dt

3 _dx

X dt
s=6x%>

E = 12x%
dt at

:12x><i2
X

ds 36

dt  x
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w3
dt )., 10
=3.6cm? / sec

f(x) =(x+1)°(x-3)°

f'(x) = (x+1)%.3(x—3)* + (x—3)%.3(x +1)?

=3(x+1)°(x-3)*[x+1+x~-3]

=3(x+1)*(x-3)*[2x~2]
=6(x+1)*(x-3)*(x-1)

put f'(x)=0
x=-131
= 1 1 3 ®
int Singh of ' (x) Result
(=c0,-1) -tive Decrease
(-11) -tive Decrease
(1,3) +tive Increase
(3 ) +tive Increase
XZS + yas = 2

Differentiate both side w.r.t to x
3 3 dx

dy} 1
— =—(1)3=-1
dx (1) ()

Slope of tangent = -1

_-1
Slope of normal "y

dx
-1
(-9)

1
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10.

Let r beradius and Ar be error
r =9cm
Ar =0.03cm

4
vV=—7mr
3

dv = (yj Ar
dr

:ﬂ.ﬂ3r3.Ar
3

= 477(9)" % 0.03
=9.72/em?

Let 1% length = x
2" length = 28-x

X 28 -x

ATE

A = area A circle + area of spare

(a4

NG x\
A=T1. +(7——j

4P 4
d_A :g+2(7—§j(—lj
dx 4 4 4
d_A=O
dx
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N
7\
\]

I
X
N—
1

3
N B

\‘
|
I
Ix Ix

+

\l
1
:||>< X

+ b~

\l

I

X
7\
gh
3

+tive hence minimum
281

4+71

28  28m

2" ength = =2
ot 1 4477

- _zg[m}
4+ T

112
4+71

1% length =
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10.

CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)

Topic: - application of derivatives

A ladder 5m long is leaning against a wall. The bottom of the ladder is
pulled along the ground away from the wall, at the rate 2cm/s. how fast is
its height on the wall decreasing when the foot of the ladder is 4m away
from the wall.

A particle moves along the curve 6y = x3 + 2. Find the points on the curve at

which the y-coordinate is changing 8 times as fast as the x - coordinate.

Find the interval in which increase/decrease. f(x) =sin3x, x [Og}

Find the intervals in which the function f given by

f (x) =sinx+cosx, 0< X< 2r7is strictly increasing or decreasing.

Find the equation, of the tangent line to the curve y = x2 - 2x + 7 which is
(a) Parallels to the line 2x -y +9 =0
(b) Perpendicular to the line 5y - 15x =13

2 2

Find the equation of the tangent to the hyperbola X—z—z— =1at the point
a

.

(Xo, yo) .

Find the approximate value of (OCD37)y2

%
Using differentiates find the approximate value of (3-%8) ’

Show that the right circular cone of least curved surface area and given

volume has an altitude equal to V2 time the radius of the base.

Show that semi - vertical angle of right circular cone of given surface area

. R A |
and maximum volume is sin 1(:—3

134
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CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)

2x4(0.02) +2x3

ﬂ=2x4x0.02

dt 2x3

_ _0.08x@
3 100

8
——cm/ sec
3

CBSE TEST PAPER-02

[ANSWERS]

Topic: - application of derivatives

well

S5m

ground

ﬂ:o
dt

By=x+2--—-——~- @

GQ = 3X2%
dt dt
GXS% = 3X2%{
dt dt
16 = x?
X =14

Put the value of x

.o
.

ﬂ = 8%j|
dt dt

in equation (1)
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f(X) =sin3x
f '(X) = 3cos3x
f'(x)=0
cos3x =0

3x:7—T

Sign of f'(x)

Result

+tive

increase

-tive

Decrease
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5.

Hence, f(x) isincreasing on(o, I—Q and decreasing on (’_T ’_Tj

f (X) =sinx + cosx

f'(X) =cosx—snx

f(x)=0

cox—-sinx=0

6'2

SinX _ COSX
COSX COSX
tanx=1
T 57
X=—,— as
4 4
O<sx<2rmr
0 il =T 4 2%
1 4
int Singh of ' (x) Result
( 0 nj +tive Increase
"4
(ﬂ 577) -tive Decrease
4’ 4
+tive increase

(@y=x*—2x+7

ﬂ=2x—2
dx

dy

—| =2x-2
dxl’y %
Slope of line =2
ATG 2x,—2=2
X =2

Let (X, y) be the point a

1)
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y,=x=2x+7 [ from (D]
Y, =4-4+7
=7

Equation of tangent

d
-y, =—(X—X,
Y=Y dX( )
y—-7=2x-4
2x-y+3=0

(b)5y-15x =13
Slope of Line= @ -3

ATO (2x,-2)x3=-1, x=%

Put X, in equation (1)

5\ 5
== 2| = |+7
Y (ej @
25 10

-—+

36 6

_ 25-60+7x36
- 36

_ -35+252
T

_aw
36

Equation of tangent

d
y_y1=d_§(x_xl)

217 —1( 5)
y——:_ X——

36 3 6
M:-_l(zéj

36 31 6
3by-217_-1

(6x—5)
36 3 6

12x+36y-217=0
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X, -y, = xb” - yyal
Dividing by a’b?

onbz B yozaz _ XXobz ~ yyoaz
a’h®> a’* a’h® a%?
X Yo X% _ WY,

a> b> a® b’

_2 5% W
1—a?— b2 From (1)

1

Let y=x2
X =0.0036, Ax =0.0001

1

y+Ay:(x+Ax)5

Ay:(x+Ax)% -y

1

(ﬂj Dx = (x+ Ax)% -(x)2
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1 1 1
———.Ax = (x+Ax)2 = (x)2

2%

We get
(x+ Ax)% =0.0608

1
(0.0037)2 = 0.0608
y=x"
X =4, Ax = -0.032

y+Ay = (x+Ax)"

By =(x+x)" -y

(ﬂj NAX = (X + AX)% - X%
dx

g(x)y2 DAx = (x+Ax)% &
(3.968)" = 7.904

VO
— —Cosa

Vo =1 cosa
OA .

I—:sma
OA=lsina

= ?1% 77(OA)2 VO

:%n(l sina)’.(l cosa)

1 .
:énlz.smza.l cosa

1 )
==73sin®a.cosa

3
g_vzm?[—sin3a+23ina.cosza}
a

For maximum/minimum

ﬂ:o
da

sn*a =2sina.cos’ a
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10.

tana =2, a =tan*+/2

1 1
COSq = ———==—"
Ji+tai’a /3
d2V _ 77|3 .2 : : SZ
i —?[—Bsm a.cosa +2(sina.2cosa (-sina) + co a.cosa)]

m° ) )
= ?[—39 n®a.cosa - 4sin’ a.cosa + 2cos? a]

3
= ﬂl—[—?si n’a.cosa + Zcosa]
3

-tive maximum
a =tan\2
s=7mr®+ ml (Given)

_s-7m?
Viis

Let v bethe volume

v2=%772r“h2 [h?=1%-r?]

V2 ZEH'ZY{(S_MZJ _rz}
9 i

(=) _r

1

:}nzr4
9

rz[(s—mz)2 —nzr“}

rz[s2 +77°r* = 257 ? —nzr“]

Olr Ol Ok

rz[sz—Zsz]

1
zzg[szr2 —25nr4}
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[ vi= z]
% = %[erz —85nr3}

1
0= 5[2r52 - 8sm3]

48s7r® = 2r?

4m? =s

d’z _1p., 5

F = 5[25 - 24s7r :I

2

Pzl Log pag >

dr 2_ S 9 ivrg
4T

= +tive

Hence minimum
Now s=47r?
s=mrl +mr?
4 = ol +r?
3mr? =l

3r -1

_1

—|=

3
sna =

a =sin‘1(1j
3

Wik
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10.

CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)

Topic: - application of derivatives

Sand is pouring from a pipe at the rate of 12cm®s. the falling sand forms a cone on
the ground in much a way that the height of the cone is always one — sixth of the
radius of the here. How fast is the height of the sand cone increasing when the
height in 4cm.
The total revenue in RS received from the sale of x units of the product is given
by R (x) = 13x2 + 26x + 15 find MR when 17 unit are produce.

4sin@

Prove that y =——— -6 is an increasing function = x of fin [6’, I—T}
2+cosf 2

Prove that the function of given by f(x) = log sinx is strictly increasing on
[O, g} and strictly decreasing on (%T, ﬂj

Find a point on the curve y = (x - 2)2 at which the tangent is parallel to the
chord joining the points (2, 0) and (4, 4)

Find the equation of tangent to the curve given by x=asin’t, y=bcos’tat a
point where t = %
Find the approximate value of f(3.02) where f(x) = 3x2 + 5x + 3.

Find the approximate value of (32.15)%’

A square piece of tin of side 18cm is to be made into a box without top by
cutting a square from each corner and folding of the flaps to form the box.
What should be the side of the square to be cut off so that the volume of the
box is the maximum possible?

Show that the right circular cylinder of given surface and maximum volume is

much that its height is equal to the diameter of the base.

143
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)

[ANSWERS]

Topic: - application of derivatives

>

I
©
<
2

<

1

3
)
>

<
I

N
—
(@)
o0
N
N
o0
Ea——
>
I
|
i
L 1

P wlkr Wik olk

<
I
I
~
w
o
oy
w

v=127h*
dv

— = 127T.3h3.@
dt dt

12=127.3(4)° % [h =4cm]

12 _dh
1277316

MR:—X(R(X)) = 26X + 26

MR] _ =25x17+26
=442
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_ 4sin@

" 2+cos@

2+cos6)(4cosh) +4sin* 6 1
(2+cos6)’

f'(e):(

_ 8cosf+4

(2+cos6)’
_8cosf+4- (4 +cos? @+ 4cos6?)
(2+cosb)’

cosd(4-cosb)

2+ cosd
cosd (4~ cosb)
2+cosd

f(6) =

= £'(6) =

>omem(o,§j

f'(x) :_i.cosx
sinx

f '(X) =cot x

f1(x) > omxm(o,’—;j

and

£ () <omxm(g,nj

Hence f(x) = log sinx is strictly increasing on (O%Tj and decreasing on (7_21 ﬂj

y=(x=2-=-=-~ (1)

Slope of tangent to curve

dy

—=2(x-2

dx ( )

Slope of chord =4;O m= Y™V
4-2 X=X

ATO 2(x-2)=2
X=3

Put x = 3 in equation (1)
y=1

Points (3, 1)
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dx :
X =3asin’t.costdt

ﬂ:—:«:bcosztsintdt

dt

YD oy

dx a

ﬂ} :_—be:O
dxt=,7 a

Whent=%,x-9,and y=0
Equation of tangent

V=% =2 (x-x), y-0=0(x-2)

y=0

x =3, Ax=0.02

f (x+4Ax) = f(x)+ f '(X)Ax

f (x+Ax) =(3x* +5x+3) + (6x+5) x0.02
Put x =3, Ax=0.02

f(3.02) = 45.46

y=x°
x=32, Ax=0.15

y+dy=(x+ox)"

Ay = (x+0x)"° -y

= (x+Ax)"® = x¥°

(ﬂj Dx=(x+ Ax)”5 - x¥5
dx
é(x)_% Ax=(32.15)"° - (32)"°

(32.15)"° = 2.0018
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10.

| =(18-2x)cm
b=(18-2x)cm

h=xcm

v=Ixbxh

v = (18-2x) x (18— 2Xx) x X
v =(18-2x)*x X

dv

av _ .o _ _
o =(18-2[(18-2) - 4%

For maximum/minimum
0=(18-2x)(18-6x)
x=9 (neglect)

X=3

9V _ (18- 20 (-6) + (18-6x)(-2)

_Vj| =-12%x6
x=3

dx?
d2
dx?
= -72 maximum

| =18-2x3=12cm
b=12cm

h=3cm

_ 1

_ =
T

s=27rh + 27mr?

s—27r? _
27

v=r7rh

h

18

18 - 2x

X
—18cm 4X|

o =(18-27.(2) +(x).2018-2x)(-2)
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% :l[s—szj
div 1
F 25[0—12771’]

For maximum/minimum

s=67r?

2
d_\zl :l[s—]z]zi}
dar®|..s 2 677

6
= —tive maximum
s=27rrh+27r?
s=67r?
2mrh+2mr? = 67r?
2mrh = 4rmr?
2h=4r
h=2r
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10.

CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)

Topic: - application of derivatives

A balloon, which aways remains spherical on inflation, is being inflated by
pumping in 900cm?/s. find the rate at which the radius of the balloon increase
when the radiusis 15cm.

A circular disc of radius 3cm is being heated. Due to expansion, their
radius increase at the rate of 0.05 cm/s. find the rate at which its area is
increasing when radius is 3.2cm.

Find the intervals in which the function f given by

f(x)= 4sinXx - 2X - Xcosx is (i) increasing (ii) decreasing
2+Ccosx

Find the interval in which the function f given by f(x) = x° +i3, x#0is
X

(i) increasing (ii) decreasing.

Find the equation of the normal to the curve Xx*=4ywhich passes
through the point (1, 2)

Show that the normal at any point & to the curve x=acosé+af.siné,

y =asin@—-ad.cosfis at a constant distance from origin.

Show that the altitude of the right circular cone of maximum volume that
can be inscribed in a sphere of radius r is 4r/3.

Show that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius R is % Also find the maximum volume.

Show that the height of the cylinder of greatest volume which can be
inscribed in a right circular cone of height h and having semi-vertical

angle @ is one third that of the cone and the greatest volume of cylinder is

4 htana.
27

Show that the right circular cone of least curved surface and given volume

has an altitude equal to~/2 times the radius of the base.
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)
[ANSWERS]

Topic: - application of derivatives

Let V bethe volume of sphere

V:ﬂnr3
3

ﬂ =900cm®/ s
dt

dv_4 32dr

dt 3 dt

900 = 47zr2.9"
ot

900 = 477 (15)° % [r =15cm|

900 _ ﬂ
4rx225 dt
1 dr

—cm/s=—
V4 dt

A
d_A\_Zmﬂ

dt dt
=27m(3.2)x0.05

=0.3207cm? /' s

49N X—2X— XCOSX
2+ cosx

f(x) =

_4sinx—x(2+ cosx)
2+ cosx

_ 4sinx _ X(2+cosx)
2+cosx (2+cosx)
4sin x

f(x)= - X

2+ CosX
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cosx(4-cosx)

f'(x)=
) (2+cosx)’

[+ —<cosx<1]

Hence

cosx(4-cosx) omxm(o,’lj and (3—”,2nj
(2+cosx)’ 2 2

cosx(4-cosx) <ODxD(7—T 377)
(2+cosx) 2

f'(x) =3x —%
=2
3

:F(XZ —1)(x4 + x? +1)

For increasing

f'(x)=0,= 3(’“}(—’?”}(% -1)>0
=(x*-1)>0

(x-1)(x+1)>0

So f(x) isincrease on (—c0,~1)and (1 )
For decreasing

f(x)<0

3(X4+_X2+1](x2 —1) <0

X4

4 2
{ 3(—)( - +1j <0

(x2—1)<0
(x-1)(x+1) <0
f(x) isdecrease on (-1, 0) (0, 1)
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x> =4y

dy _x
dx 2
Let (X1 Y1) bethe point
9{] _X%
dX iy 2
Slope of normal 1.2
ad X x
dx 2
Equation y-, :_—1(x—x1)
body
dx
-2
Y=Y = Z(X - X1)
Passes through (1, 1)
R ®
X

x> =4y
(%Y, ) Passes through it

X =4y,

X _ -2
2-L="%(1-

275 X

-8+8x,
R
X

8_

X} =8

X =2

y, =1 (% =4y, ]
Now repeat equation

y—ylz—(X—Xi)
dy

dx

-2
-1=—2(x-2
y-1=—(x-2)
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y-1=-1(x-2)
X+y=3

%:—asin9+a(9.cosé?+sin9)

% =ad.cosd
dé

dy _

—=ad.sind
dég
Y =tand
dx
-1
Slope of normal = ——
tand
Equation of normal y -y, = ;—;(x - %)
dx
—cosé

y—(asind-adcosf) = [ x—(acosf-afsinb)]

sné
Xxcos@+ysnfd=a
length of from [ origin

|Ocos+0sing -4
=aProve.

\Jcos? @+sin? @

v =L ReH
3

1
== R,
LR 1+

:én.(rz—xz)(wx) [ R =17 =]

=2 (1 -x) (1) +(r +x)(0-24)]
%:E r?=x* =2rx=2x’ |
X
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7T[r2 —2rx—3x2]
ﬂ[ 2

r —3rx+rx—3x2]

7 1 (r =3rx) +x(r = 3x) ]

7(r =3x)(r +x)

S Wk, werk wek wle

2|2
g

1
w
x

I
x

N
<

o Q_‘Q_ wl= =
X
N
I
wlk
o
|
N
-~
|
o
R

o
><N <r\>
L 1
i
I
Wl
|
N
-
|
o
X
wl=
L 1

1
== —4r
Sl-ar]
= - tive maximum
Altitude =r + x
r
=—+7
:ﬂ Prove.
) +OL=x
V =7mre.2X
LM =2x

= 77.(a2 - xz).2x
V= 2n(a2x— x3)
dv

& = 277(a2 - 3x2)

d’v _ _
poe 271[0-6X]

=-1271x

e————m
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For maximum/minimum

y:o
dx

2n[a2—3x2]:o
2
=3 = |2 =x
3

= X=—

J3

d%v a

— =-12m1—

dx? :|X:a \/5
NE

= - tive maximum
Height of cylinder
=2X

:2)(i

V3
_2a

V3

vo'
— =cota
X

Vo' = xcota

00' = h-xcota

V =mx’.(h-xcota)

V = mx*h - mxicota
dv

— =27h-3mx’cota
dx

for maximum/minimum

ﬂ:o
dx

27rxh—3mx? cota =0

2h
=—tana
3

2
d_\2/ =27t —67mxcota
dx
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10.

dx?® | an

2
d V} = 77(2h - 4h)
x:?tana
- tive maximum

V =7.x?(h-xcota)
2
= H(Z—;tanaj [h —Z—Qtanacota}

_ 4., h
=7m—tan’a.—
9 3

V=iﬂh3tanza
27

V=1.ﬂr2h
3

Let r’h=k

When K is constant

z=10r* + ke
g 4rr® = 2mker
dr
2
% =1277°r* +6rkr ™
r

dz_
dr
= 477°r° -

0
211

r3

156




_ 477°r ® = 277°kr

0 3
21°k? = 477°r
k?=2r®

dzz} L .
— = -tive maximum
dre |
2
k? =2r°
k =r?h
= k? =r*h?
= 2r® =r*h?
2r2=h?
V2r? =h
h=+2r
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10.

11.

12.

CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)

Topic: - application of derivatives

The two equal side of on isosceles A with fixed base b are decreasing at the rate of
3cm/s. How fast is the area decreasing when the two equal sides are equal to the base?
A men of height 2m walks at a uniform speed of 5km/h away from a lamp, past which
is6m high. Find the rate at which the lengths of his shadow increase.

A water tank has the shape of an inverted right circular cone with its axis vertical and
vertex lower most. Its semi vertical angle is tan™ (0.5) water is poured into it at a
constant rate of 5cm/hr. Find the rate at which the level of the water is rising at the
instant when the depth of water in the tank is 4m.

Find the interval in which the function given by f(x) :%X“ —g X2 —3x° +3€6x+11 is
(a) Strictly increasing (b) Strictly decreasing

Show that f (x) =tan™(sinx +cosx) is aways an increasing function in (OIZT)

For the curve y = 4x® — 2x°, find all the point at which the tangent passes through the
origin.
Prove that the curves x = y?, and xy = K cut at right anglesif 8k* = 1

XZ

2
Find the maximum area of an isoscelesA inscribed in the ellipse —2+§ =1 with its
a

vertex at one end of the major axis.
A tank with rectangular base and rectangular sides, open at the top is to be constructed

so that its depth is 2m and volume is 8m®. If building of tank costs Rs 70 per sq.
metres for the base and Rs 45 per sg. metres for sides what is the cost of least
expansive tank?

The sum of the perimeter of a circle and square is k, where K is some constant. Prove
that the sum of their areais|east when the side of square is double the radius of circle.
A window is the form of a rectangle surmounted by a semi circular opening the total
perimeter of the window is 10m. Find the dimensions of the window to admit
maximum light through the whole opening.

A point on the hypotenuse of atriangle is at distance a and b from the sides of the
triangle. Show that the minimum length of the hypotenuse is(am + b%)w2 .
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Application of Derivatives)
[ANSWERS]

Topic: - application of derivatives

dx
—=3cm/s
it A

Let A beareaof A X X

A:EXbeD
2

ADEC ~ ABEA a
6 x+y
X+y=3y
X=2y BI :E
% = Zﬂ
dt dt
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—=35/88m/h

4 36

f (X) e S TN T |
10 5 5

f'(X) -3 -2 3 6y
10 5
6., 12, 6x 36
==X - -+ =
5 5 1 5
6x° —12x*> - 30x + 36

5

f'(x) =

:g[x3 ~2x* ~5x+6]

P(x) = x* —3x* -5x+6

Put x=1
P(1=1-2-5+6=0

36
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f(x) :g(x—l)(x2 -Xx-6)

:g(x—l)[x2 —3x+2x—6]

:g(x—l)[x(x—3)+2(x—2)]
= 2(x-1)(x-3)(x+2)

Put f'(x)=0
Xx=1 x=3 x=-2

= 2 1 3 ™
int Sign of f'(x) Result
(=c0,~2) -tive Decrease
(-2,2) +ive Increase
(1,3) -tive Decrease
(3,00) +tive increase

f (X) = tan™(sinx + cosx)

1
1+ (sinx + cosx)?
cosx(1-tanx)
1+ (Sin X + cosx)?

[ tanx <1DXD(O,IZTH

£1(x) <omxm(o,5j{o< x<’—7}
4 4

.(cosx —sinx)

f(x)=

Hence f(x) is strictly increasing on (O, %Tj

y =4x3-2x°
. B ®

Y _19¢ -10¢¢
dt
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dy 2 4
— =12x"-10
dt :lxl)ﬁ Xl Xl

Equation y-y, :%(x—xl)

0-y, = (12 ~10x’) (0~ x,) [Passes through (0, 0)]

W= _12)(13 +10X15

Y1 :12)(13_10)(5

but y, = 4x% — 2 [ from (1)]

=125 —10x] = 4] = 2%,

8% =8x°

X =% =0

X (1-x)=0

x =1

X =-1

x =0

Whenx, =1 Whenx, =-1 Whenx =0
y, =2 y, =2 y,=0

(:L 2)!(_1’ _2)1(01 O)

on solving 1 and 2
x=K?% y=K"

dy 1

—=— from(1
dx 2y [ ( )]
ﬂ} __1

dx (KZ/S,KJ/S) 2Kj/3
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ATO
) 2K1V3 X(K_—)lj/3 =1
1=8K?
©.b)| B (accopsns)
(2.0 ™ Z 0)
(0, -b)| T T C (awmso-bsine)

Let A betheareaof A ABC

A:%(stinﬁ) x(a—acosh)

A=ab(sing-siné.cosb)

do
= ab[cos6 - cos26]

For maximum/minimum

dA_g
dé

ab(cosf —cos26) =0

cosd = cos28
cosé = cos(277— 20)

0=2m-260
3@ =2

g=2"
3

7 ab(-sing+2sin26)

dA_ ab[cos6?—cosz6’+sin2 6’}
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2
d’A :ab{—sinz—ﬂ+25in2.2—”}
g:27r 3 3

d&?
:ab{——g’ 2x@}<0
2 2
A:ab[sinz—”—sm 2—”003 %ﬂ}
:ab £+£X1
2 2 2
_33
4

Let x and y be the length and width of rectangular base, v be the volume.
v=8 (Given)

S=(Xy)x70+2(x+y)x2x45

= Xxﬂx70+180(x+£j
X X

= 280+180(x +fj
X

% = O+180(1—izj
dx X

2
d's :180(0+§3j
dx X

For maximum/minimum
ds

_=O
dx

X=2

2
(d Sj 1440 _
X=2

e ) 2

Minimum
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10.

cosa =280+ 180(2 + gj

= 280+180(4)
=1000

ristheradius of circle and x be side of sqg.

2mr +4x =K

s=7mr?+x°

dr

E:277r—77:(K—277r)

d’s T
2> oop-Z(0-2r
dr? 4(O )

21

=2+ —
4

For maximum/minimum

d_S:O
dr

(K -2m) =2m

4

K =2 =8r

K=8r+2mr

Kk =r

2(4+m)
2

Now0|—2S >0
dr

Hence maximum

2mr +4x =K

= om +2(K _42’").(0
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11.

Let P be the perimeter of window

P=2x+2r+%><2m /\

10=2x+2r+m [P=10] r r
10-2r —mr

X=—

2
Let A be area of window

e

2r

A:2rx+177r2
2

:Zr[lo—zzr—m}rgmz
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d’A
dr?
_10-2r-mr
X_—
2
10

_77+4

< 0 maximum

Length of rectangle = 2r

_ 20
T+4

Width = 9

m+4
AP = acosectd
BP =bsecéd
| =AP+BP
| =acosecd +bsecd
% = —acosecdcot @ +bsech.tand O

2

v acosec’d +acosecdcot’ @ +b—sec’ 6 + bsecd.tan’ 8
For maximum/minimum
d_
dé
tan3 :E

b

Y3

tan@ = (Ej

b

Y3 1/3

siné?:a—,cosez b

‘/a2/3+b2/3 ,[a2/3+b2/3

2 Y3
d >0 for tané?z(gj
d b

02

L is minimum
| =acosecd +bsecd
| = (e +b2°)"
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CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals

1 dex [1]
2
2. [ 1]
CoSec’x
x> =x"+x-1
3. dx 1
[— [1]
4 2
4. jta” xsec®Vx g, [1]
Jx
5. Provejsecxdleog|secx+tanx+c [1]
6. j_zl‘xg—x‘dx [4]
7. jﬂdx [4]
? SecX +tanx
sin® x—cos’ x
8. dx 4
J-1—25in2x.cos2x 4]
dx
o == (6]
\/sm Xsin(x+a)
10. j(\/cotx+\/tanx)dx [6]
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CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals (ANSWERS)

3 _ 3
IXXZ 1dx = j(%—%jdx

dx

j sec” X
cosec’x
2
jsec—)z(dxzj 1 X ———dx
cosec’x cos’ X 1

J‘tan2 X dx:J'(sec2 x—1)dx

=tanX—X+cC
2 —_— —_—
J-x (x-1)+1(x 1)dx

(x-1)

Put tan/x =t
SECZ\/;.idX:dt
2 X

Jx
secy/x
I dx = 2dt

t5
=2ft'dt=2—+c
5

:étan5\/§+c
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Sec X(secx + tan x)

jsecxdxzf (secx +tanx)

Put secx+tanx=t
(secx.tan x. + sec” X)dx = dt

sec x(tan x + sec x)dx = dt
e
t

=log|t|+c
=log|secx +tanx|+c

j_21|x3—x|dx:I_ol(x3—x)+Ll ( )dx+j (x —x)dx
:jfl(x3—x)+jj (x—x3)dx+jlz(x3—x)dx

f - x)tan (77— x)
\ SeC 7Tx+tan(7Tx)

:J-(ﬂ—x)tanxdx

< SecX +tan x

_ [ mtanx T xtanx
=[x [ —
* SeCX +tan x

m

rtan x
I=J'—dx—l
, SECX +tanx

sin x
” A
2I=7TJ‘LSX.dx
1 snx
0 +
COSX COSX

dx

_ T sinx
, 1+sinx
Ta
1+sinx-1
=n1———f———dx
. ltsinx
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_ﬂj»’ l+sinx 1  1-sinx i
oL1+sinx 1+sinx 1-sinx

1-sinx
cos’ X

= ﬂ]zl dx - nf dx

= IT[X];T—IT]Z(SGCZ x—tanxsecx)dx

= n|m-o] - n{tanx —secx]’

= * - 1| (tan 77~ sec77) - (tano - seco) |
=7 -7 (0-(~1))~(0-1)]

2| = -2

= -2

=n(m-2)

=2 (m-2)

(si n’ x)2 - (cos4 x)2

dx
j 1-2sin? x.cos” X

dx

(sin4 x + cos’ x)(sin2 X + oS x)(sin2 X — oS x)
I 1-2sin? x.cos” X
1-2sin? x.cos” x)(sin2 X — cos? x)

j( (1—Zsin2 X.cos” x)

dx

J'—(sinzx—cos2 x)

j—costdx
sin2x
2

J' dx
\/sing X.sin(x+ a)

J' dx
\/sin“ . Sn(x+a)

" sinx
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10.

dx B J- cosec’dx

jgnz X\/sin(.x+a) - \/sin(.x+a)
sinx

cosec’dx

sin X
j cosec’dx
Jeosa +cot x.sina

put cosa +cotx.sing =t
0-cosec’x.sinadx = dt

j\/sin X.CoSqa + cosx.sina

dt 1 t}/z
J- Jt sina’ y
=2 fi+c
sha
=J'(\/cotx+\/tanx)dx
I:J' 1 +\/tanx dx
\/tanx 1
I_I1+tanx
put vtanx =t
tanx =t2

sec® x dx = 2t dt
2t dt
sec? x

_ 2tat

T 1+tan’ x

2t

1+t

dx =

12
:jl t 9 2t4dt
t 1+t

.[t +1

zj(l;jdt

(e
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals

1. j cos® x.€%"*dx [1]

2. [ fi(ax+b)[f(ax+b)]dx [1]
1

3. [xe'd [1]
1

4. I sin® x.cos’ x dx [1]
-1

dx

5. _ 1
jx+ xlog x 1]
m XsinX

6. ——aX 4
L 1+ cos” x 4]

2 J-n/4smx+f:osx v (4]
o 9+169n2x

8. [4]

5x
I—zdx
(x+1)(x°+9)

[6]

;a1 — ~Acl
9, .[Sln \/; cos \/;dx

sint/x + cos v/ x

10. J{Iog(log X) +m}dx [6]
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integral (ANSWERS)

€9 =g

0 95" =sinx
=jcos3x.§nx dx
put cosx =t
—sinx dx =dt
sinx dx = —dt

= [ et

t cos® x
=——4+Cc=- +c

4 4
Put f(ax+b)=t
f'(ax+b).a dx=dt

1

=.[1t”dt:—. +C
a an+l

n+l

_1 [f(ax+b)]
“a n+1

+C

>|<(?|de = xe* - Il.exdx

=xe*-e"+c

1 l
J' xe*dx = [xeX - eXJ
(o]

= (L€' -€") - (0.’ - €°) [~ e=1]
=0-(0-1)

=1

Let f(x)=sin’x.cos’x

f (-x) =sin®(—x).cos"(-X)

=-sin® x.cos’ x

= —f(x)

f isodd function
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1
0 J'sin5 x.cos*xdx=0
-1

J' dx :J' dx
x+xlogx  x(1+logx)

put 1+logx =t

O+1dx:dt
X

_rat

I
=log|t|+c
=log|1l+logx|+c

_ ¢ xsinx
= ~([1+ cos’ X
(- x)sin(7-x)

1+cos’ (77~ X)

j sinx
1+ cos” X

(o]

2| =

put cosx =t
snx dx = —dt
when x =0
t-1
when x =771
t- -1

-1 dt

11+t?

= rr[tan"lt]l_l

s
4
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Let | :.[zf/4smx+fzosx "
o 9+168n2x

put sinx—cosx =t
(cosx+sinx)dx = dt
= (sinx—cos)® =t*
1-sin2x =t*

1-t* =sin2x
:j"L
19 +16(1-t?)

J'O dt
-19+16-16t2

_J'O dx __J‘O dx
“laos_16t2 T Ja [25 7
125-16t 116[25—t2}
16
_ijo dx
16 —1(5j2_t2
4
5 [0}
1.1 2t
= x 5m95
16 5x> ——t
4 L4 1,
1
=—1log9.
40 J
9X A  Bx+c
+

L XTD(E+9)  x+1 x40

5x = A(X* +9) +(Bx+c)(x+1)

On comparing coeff. Of x? and x and constant.
0=A+B

5=C+B
O0=9A+C
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1,43
5x -1/2

_ 2" 24,
j(x+1)(x2+9) _I(x+1) x2+9d

__Ix+1 2 x+9 Ix +9

jx+14x+9 J‘x+32

1 1 91 _.(x
=—Zlog(x+1) +=log(x*+9)+—=.=tan*| = |+¢
Slogtx+1+ Llogx +9)+ 7.2 (3j

1 1 3. (X
—Zlog(x+1) +=log(x* +9) +=tan™| = |+¢C
Slog(x+1)+ Liogx +9)+ (3j

Ism 1 x - COSl\/_
sinty/x + cos™ 1\/_

_— o T
sin+/Xx +cos X=E

_ T
cos* x=E—sm1\/§

sm‘lx/_( sm‘lx/_j

=I 72 dx
2sinVx-2
- [ 24
772
:%jgn*& dx~ [1dx
=4 s 0

n
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10.

| = [sin™/x dx
put sint/x =t
sint =+/x

sin’t =x
2sintcost = dx
=It.23intcost dt

t.sin2tdt
11

-t

—tcos2t N 1 sin2t

cos2t _ J'l.(— co;Zt

o

= —. +C
2 2 2
(1 25|n2t) 1 sn2t
2 4 2
—t(l 2sin2t) 1Slnt

2

1-sin’t

:—gn-1&(1—2x)+1\/; Tox+c
2 2
- B
_sin x&2(2x 1)+% o +c

From (i)

Ism *Jx -cos 1\/_

sin? X+COSl\/_

= jlog Iog x)><1dx+J

2 2

ﬁ(sin’lx/;(Zx—l) 1

(log

gx X'

1
x)2

dx

XX (Iogx) §

1 x1dx+ 4dx

jlogx I (|ng)

=log(logx).x - j
=log(logx).x - Iogx
=log(logx).x— Iogx

= x.log(log x) - X
log x

_J‘(

+C

dx dx
)2 J ( 2

log x log )
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals

9 X
jlox +1%0 .logelo dx (1]
X" +10
)
j0032x+25m de 1]
cos” X
[72sin® x dx [1]
"4
e5Iog>< _ e4I0g><
e3Iogx _ezlogx dX [1]
e -1
1
ez, [4
3 dx
[ — [4]
76 1++/tan X
74 SN XCOSX
— X 4
L cos x+sin* x (4
dx
[ [4]

cos(x +a) cos(x + b)

dx (6]

J-n/z cos’ X

o oS’ X+4sin®x

L”/zlogsinx dx [6]

180



CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals (ANSWERS)

Put x°+10* =t
(10x° +10%.10g, 10 )dx = dt

gt
t
=log|t]|+C
= log(x® +10%) +¢
cos2x +2sin® x 1-2sin® x+2sin® x
=I > dx:j dx
cos® X cos® X

=jcoi2xdxzjseczxdx
=tanx+c

Let f(x)=sin®x
f (-x) =sin®*(-x)
=s8n’ X
= (X)

O functioniseven

ma ma
Dj smzxdx:ZJ' sin? x dx
-4 0

_ 12(1— costj o
2

[ sinZXT/4
=| X—
2

0

NN
N~
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put e +e” =t
(eX - e‘x)dx =dt

=[S =loglt]+c

= Iog(eX +e‘x)+c

I:.[ﬂ/g dx J~n/3 \/COoSX

6 sinx 76 \/cosx ++/sinx

T T
cos| —+—-—X
l_J'ﬂ/3 3 6 dx
/6 T (o
cos| —+=—x|+ [sn| =+ -X
3 6 3 6

[ [Pto0dk=["f (a+b-x)dx

I L @)
76 \Jsinx ++/sinx
D+
/3
2l = 1dx
/6
IRIRLE
_[X]n/e
_n_n_n
3 6 6
1=
12
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74 SN X.COSX
| :J. ﬁdx
°© COS X+d9n X

Dividing N and D by cos’x

Sin X.COSX
ZJ‘”/“ cos'x gy
4 4
° cos'x  sin’x
cos* x cos’ x

_J-n/4tanxsec X
1+ tan® x
:J-n/4 tan x.sec’ x
o 1+ (tan®x)*
put tan®x =t
2tan x.sec’ x dx = dt

__I 1+t2

| :.[ dx
cos(x +a).cos(x + b)

_ 1 J-sin[(x+a)—(x+b)]
sin(a—b) " cos(x +a).cos(x + b)

1 j[sin(x+a).cos(x+ b) — cos(x +a).sin(x + b)}

~Sna-b) cos(X + a).Cos(X + b)

mj[tan(x+ a) - tan(x + b)] dx

@[Iogsec(wa) —logsec(x+b)] +c
1 {Io SeC(X+a)}+

“sna-b)| Y sec(x+b)
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| :In/z CoS” X

, dx
o cos’ X+4sin®x

2 cos” X
o coszx+4(1—coszx)

dx

=J>rr/2 cos’ X i
cos® X + 4 — 4cos” X

_ Jwr/z cos® X i
4-3cos” X
-1 72 —3c0s” X

= [T X gy
3 Jo 4-3cos” x

-1 ¢m24-3cos’ X -4

= o[PS AT R gy
370 4-3cos’ x

:__1 mz(l-#jdx
37 4 - 3cos” X

—1 2 /2 dx
= ldx+—| ——M
-[ 4 - 3cos” X

_—_1 w2 4 m2_ dx/cos’ X
=5+ 4 3008 X

cos’X  COs? X
-l 4 o2 sec® x dx
=1L 5 +_I =27
312 370 4sectx-3
_ T A sec? X

dx
6 3b 41+tan’x)-3

put tanx =t
sec® x dx = dt
_1T+I°°L
6 o 4(1+t2)—3
dt
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10.

| =["logsinx dx--------- )

(o]

/2 (T

| =1 logsin| ——x [dx b
J, tog (2 j oy ps
2

I:J'0 logcosx dx————————— (2

D+

21 = .['T/z(logsinx+ logcosx)dx

(o]

= L’T/Z(Iogsinx.cosx+ log2— I0g2) dx

= J‘:/Zlogsin2 X dx — LH/ZIOQde

put 2x =t

dxzﬂ
2

1em . T
2l ==| logsint dt ——log2
2.[0 g 2 g
B T
_ZL logsint dt—EIOQZ [byR,
:.[on/zlogsinx dx—7—27|092 [bypo
T
2l =1 ——log2
5 og

T
| =-Zlog2
5109
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10.

CLASS - XII MATHEMATICS (Calculus: Integrals)

J-—\/tan_x dx

Sin X.COSX

J-(x+1)(x+logx)2 o

dx

J- COS2X — COoS2a
COSX —COSa

dx
j x> —16

jex(tan‘1x+ 12)dx
1+x

74

L log (1+ tan x) dx

J-n/ssinx+ cosxOIX

e \sin2X

CBSE TEST PAPER-04

Topic: - Integrals

4
J'1[|x—1|+|x—2|+|x—3|]dx

.[n X dx
o a’cos” x+b*sin® x

Find is sum of limit j:(x+ezx)dx
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals (ANSWERS)

= j (t;.t*}dt
= j t ™2t
4

:—2+c:2\/tanx+c

2

Put x+logx =t

(1+1j dx =dt
X

(X—J’lj dx = dt
X
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s

IS

_ (2c0s” x~1) - (2cos” @ -1)

B -[ (cosx - cosa) o

_ 2(cosx+cosa) (co sa)
-] co sa §

=2(sinx+cosa.x) +c

:I dx :logx_4+c
2—(4)2 8 “|x+4

f(x) =tan™'x

von 1

f(x)_1+X2

- 1 -
J'ex(tan lx+1+ 2jdx:extan tx+c
X

[-.-jeXf(x)+ f(x) =€ f(x)+cC

I :.[om4log(1+tanx)dx —————— )]

/4

i T

s tan— - tan x
= ["log| 1+ —4———
1+tanz.tanx

:J‘”MIog 1+ 1—tanxjdx

° | 1l+tanx
:rmlog 1+1aﬁ+1—1aﬁ}dx
0 i 1+tanx

ma [ 2
:J. log }dx
° | 1+tanx

= J.On/‘llog 2dx — anlog (1+ tanx)dx

:J' Iog:1+tan(77:—xﬂdx [by p4
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:Iogz[x]:/‘l—l
2| ﬂogZ[%—o}

Vid
| =log2.—
g 8

73SiN X + COSX :
I =j —dx put sSinx—cosx =t

6 \/Sin2X

(cosx +sinx)dx = dt
(sinx—cosx)® =t*

sin2x=1-t2

2 2
o (55
2 2

| = [ TIx=1]+x=2+|x-3]dx
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I Y SR |
_jl|x 1|dx—_[l(x Dok =2

4 _ 2_ 3 4 3 _5
_jl|x—2|o|x_jl (X 2)dx+L(x 2)dx =2

.[14(X—3) = J'l3_(X—3)dx+I:(X_3)dX:_

™ X dx
| = 1
Io azcoszx+bzsin2x()

: (%)
| = d
L a’cos’ (7= x) +b*sin® (77— x) *

. ()
| = d
Io a’cos’ x +b?*sin® x X

I_jn 7T dX _J-n X dx
0 a2c052x+bzsin2x o a?cos’ x+b*sin? x
dx
I—ﬂ 5 -
o a?cos® x+b?sin? x
dx
21=(" -
o a%cos’ x+b?sin? x
JT o dx

270 a%cos’ x +b?sin? x

52 [ (o

a’cos’ x +b?sin® x

Dividing N and D by cos’
_ J-n/z sec” xdx

o a’+Db*tan’ x
put btanx =t
bsec’ x dx = dt
_ e dt

670 a2 +t?

= 7_T1|:tan_l£i|
6 a a|,
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10. f (X) =x+e**

a:Qb:4,h:El§
n

j:(x+e2X)dx = h[f(0)+ f(o+h)+ f(0+2h)+-——+ f(0+(n-1)h)]
=hoh[(€)+(h+e™) +(h+e™)+--——- +((N=Dh+emM)]

:';HO h[h[l+2+——__+(n_1)] +(1+62h +e'h +___+(e2(n—1)h}

P PR G

h-o 2h _
2 1><2h
L 2h
B _ 2nh _
n-o I 2 °h

a2
44nn-0) e "-1
nln

2 2xﬂ

It

n- o
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals

14 2x-1
1. j tan (mj dx [1]
2. If fa+b-x)=f()then [ (x)f(x)dx=" [1]
m2( 4+ 3sinX
3. -[0 (mj dx [1]
4. J‘_zi/zz(x3 + XCOSX + tan® x+1) dx [1]
5. Showthat [ f(x).9(ax=2[" f(x)x [1]

If f(x)=f(a-x)and g(x) +g(a-x)=4

6. J.ON/Z(ZIogsinx—logsinZX)dx [4]
7. J'—2+ Sin2x e*dx [4]

1+ cosx

4 |1=-x
8. tan™, [——dx 4
Jran™ [T (4]
y2

9. j_l | xsin(77x) | dx [6]

dx
10. _— 6
J-3x2+13x—10 (el
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Integrals)

Topic: - Integrals (ANSWERS)

I:J'ltan‘l xtx-1 dx
0 1-x(x-1)

| = j:[tan-l(x) +tan(x-1) Jox------ A

= [[tan@-x+tan (L -x-DHx [P
| = j:[tan—l(l— X) — tan™(x) Jdx - = = = = - 2)

D +(2)

21 =0

I =0

| :j:(x).f(x)dx —————— ®

| :I:(a+b—x).f(a+b—x)dx

|=[ (a+b=x).t(gdx [ f(a+b-x)= (%)
:Lb[(a+ b). f (x) - x f (x)] dx

= [ (@+b) f (x) dx— [ xf (x) dx

| =(a+b) [ (x) dx-1

:a+b

=2 [ £(x) dx

| _Jwr/z 4+35inxjdx
o \ 4+ 3cosxXx

i (T
2 4+3$|n(2—xj
I :J'o dx[byP,

4+ 3COS(H - xj
2

| _J—n/z 4+3C0$dex
o { 44+3sinx
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_J-n/z(4+35mx) v

4+ 3cosx

| =—I

21 =0

| =0

I —J‘]/T/z(x + XCOSX + tan® x)dx+j 1dx

let f (X) = x>+ xcosx + tan® X
f (-x) = -x* - xcosx —tan® X
= —(x®+ xcosx + tan® x)

=—f(x)

Hence odd function

| :Laf(x).g(x) dx
:joaf(a—x).g(a—x) dx  [byP,

= j:f(x).[4—g(x)dx [From given]
= j:4f (x)olx—joa f(x).g(x) dx

| =4j:f(x) dx - |

| =2j:f(x) dx

= J'”/Z[ZIogsmx (log2sinx.cos.)]dx

j (2Iogsinx— log2-logsinx - logcosx)dx

I (logsinx —log2 - logcosx)dx

= L logsinx dx—.[oﬂ/zlogz dx—jomzlogcosxdx

= J'j/zlogsin X dx—J‘oﬂ/ZIOQZ dx — Ijzlogcos(g— xjdx

I :LT//Zteg@n/x dx—Iongoﬂ/Zldx—L% dx
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=—IogZ[x];T/2

T T
=-log2| —-o0|=-—.log2
d (2 j 2%

| :I(2+Zsinx.cosxjexdx
2c0s° X

I ( 7 cfsz X Z}nc);g({

= J'(sec2 X + tan x) e*dx

let f (x) =tanx

f'(X) =sec® x

~»We know that

jeX[ f(x)+ f'(xX)]dx=ef(x)+cC
O j(sech +tan x)e*dx

=e’.tanx+cC

| = .[tan‘l‘/ﬂdx
1+x

putx = cosé
dx=-sinddé

‘jt (1 Cosejx—sinede
1+cosé@

Zsng
g x-sin@dé
200325

:J’tan‘l(tangj(—sine)dﬁ
=—jg§n6d6:_7ljtl9.§90d0
:%1[0.(—0050) - [1x(-sing)ds |

:_?1[—67.0036?—sin6?] +cC

= _?1[—9. cosé —+/1-cos 6?} +
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:;[—x.cos‘lx—\ll— xz} +C

32 . 1, 32 .
I |x.sm(77x)|dx=j xsmnxdx+j —XSin7rx dx

10.

[xcosm( smm(} {—xcosnersinm(T/2
T, T T,

2 1 1

s { Va 77}

_3,1

A

X -
1 dx
3( :sz2 (17)2
X+ | —-| =
6 6
13
ut x+=—=t
P 6
dx =dt
S
SeZ]
6
-
= 1 log 6.c
17 17
X D X— t+—
Axty ]
—ilog 6X — 4|
17 6x+30|
=i|ogsx"2|+c
17 °| x+5|
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CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals

Note : Each Question carries 6 marks.

10.

Find the area of the region bounded by the curve y? = x and the linesx =1, x =4 and

X — axis.

Find the area of the region bounded by y% = 9x, x =2, x = 4 and the x - axis in the first

quadrant.

Find the area of the region bounded by the parabolay = x2 + 1 and the lines y = x,

x=0and x=2.

Find area of the region bounded x? = 4y, y = 2, y = 4 and the y - axis in the first

quadrant.

2 2
Find the area of the region bounded by the ellipse:)l_(—6 + y? =1.

2 2
Find the area of the region bounded by the ellipsexj + % =1.

Prove the area of a circle of radius r is 7r? square units.

Find the area of the region in the first quadrant enclosed by x - axis and X = \/§y by

the circle x2 + y2=4.

Draw the graph of the curve y=+/9—x° and find the area bounded by this curve

and the coordinate axis.

Find the area of the smaller part of the circle x2 + y2 = a2 cut off by the line x =

N
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CBSE TEST PAPER-01

CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals (ANSWERS)

Ans1. y2 = x is the equation of parabolaand x =1,
X =4 and x - axis

Req. area = 4\/;dx
1

-Esq unit
3

Ans?2. y2 = 9%, x = 2, X = 4, X - axis in the first
quadrant.

(=]
|

t\‘.\'—-
!

= j:x/&dx = (16—4x/§) sg unit

Ans3. y=x2+1
y=X
x=0
X=2

= J': ( X2+ 1) dx —Lz xdx

Ans4. x2 =4y, y=2,y=4y - axis in the first
quadrant

o5
= (—32 _38\5} sq unit

198
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A B
x=2 x=4
+
b P (2. 5)
R (0, 1) Q(2.2)
x=2
Olx—0 X
Y y=
D C
A
B y=2
Yl




Ans>.

Anse6.

Ans7.

C (0.3)

Required area= A Jj% V16— x*dx

4
= 3{2#16 —X+ 15651 nt (fﬂ

4

{ Ja?-x2 :gx/az - % +%2sin‘lﬂ
=3 (o+8sin™(1))-(0) |

D (0.3)

\V

A(4,0)

1
[

1 L |
(VO ] =W
K_O‘ | | |
T T T T T T
w H \,_/
]

:4.[;\/r2—x2dx <

put x=rsing
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Ans8.

Anso9.

Ans10.

dx =rcos@ d@
= 4J':/2r cosd d@&. r cos@

:4.[:/2r200528d9
:4rzjn/2(1—00529)d8
0 2
= 7ir*sq unit
X — axis
X =+/3y
X2 + y2 - 4 <

in first quadrant.

:%L@x dX+J-j§\/4—X2dX

:7—qu unit
3

= f\/ﬁ dx
= j:\/ﬂ dx

:g—ﬂsq unit
4
X2+y2:a2
x=_&
V2

2 a
=2 leaz—xz +& g1 X
2 2 ala
2
= e’ —Esq unit
4 2
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals

Note : Each Question carries 6 marks.

1. The area between x = y2 and x = 4 is divided into equal parts by the line x = a, find

the value of a.

2. Find the area of the region bounded by the parabolay = x? and y = |x]|.

X2 y2
3. Find the area of ellipse — = =1.
a“b

4, Find the area bounded by the curve x2 = 4y and the line x = 4y - 2.

5. Find the area of the region bounded by the curve y2 = 4x and the line x = 3.
6. Find the area between the curve y = |x + 3|, the x - axis and the lines x = -6 and x = 0.
7. Find the Area lying in the first quadrant and bounded by the circle x2 + y2 = 4 and the

lines x =0 and x = 2.

8. Find the Area of the region bounded by the curve y2 = 4x, y - axis and the line y = 3.

9. Find the area enclosed between the curve y = x3 and the line y = x.

10.  Find the area of the circle 4x% + 4y2 = 9 which is interior to the parabola y?2 = 4x.
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Ans1.

Ans2.

Ans3.

Ans4.

CBSE TEST PAPER-02

Topic: - Application of Integrals (ANSWERS)

x=y2
x=4

= [38] lallJ Lo

X=a

CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

|
T
—

ATQ Zjoa Jxdx =2 J' :«/;dx

31t

32| |32 ¥

[o]

a=(4)%sq unit

' 1
= o
1

y = X2 LD

y =[x
=>y=X

~
Il
B

[SEETPN
—
-
—
)

et
=
=

[

]
]

—
—

y=-X X

= 2'[:(x— xz)dx

Ala- 0

= rrab sq unit

x%2 =4y Y

x=4y-2

Req. area = I_Z L (x+2)dx~ % fl x2dx () \a

14

:gsq unit
8
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K

AnSS. y2 =4x M (3, 3.4)
x=3 M
3 .
= ZI v 4xdx = ST o) 1 5 Ej——
(o] -1
. “2qa1. 25
= 8\/§sq unit 2 TR I S
-4
&
Ans6. y=|x+3 v
X —aixs
X=-6, x=0

J'f6|x+3dx:J'__:—(x+3)dx+.[_°3(x+3)dx e LN
=93 unit. v

Ans7. X*+y*=4 N
"B
n
X=2 ,
-2 -1 O 1 2
2 -1
Area =J' " Ja=x2dx 1 /

= L}T/Z\/ 22 — x2dx

= 715q unit
AnsS8. y? = 4x
v=23
y —axis % v2_,
y=3 k/
2
Area = oldy
:gsqunlt
7
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AnsO9.

Ans10.
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4x* +4y* =9

(1

o
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals

Note : Each Question carries 6 marks.

1. Find the area bounded by the curves (x - 1)2+y2=1and x2 + y2=1.
2. Find the area of the region bounded by the parabolas y? = 4ax and x2 = 4ay, a > 0.
3. Find the area of the region bounded by the curvesy=x2+2,y=x,x=0and x = 3.

4, Find the area of the region {(x y):x’<ys< x}.
5. Find the area bounded by the curves {(x y):x* +y*<2ax,y*>ax,a>0,x>0,y> O}.

6. Using integration, find the area of region bounded by the triangle whose vertices are

(-1,0), (1,3) and (3, 2).

7. Find the area of the region:{(x, y): X +y <1< x+ y}.

8. Draw a rough sketch of the region {(X, y) 1 y? <3x,3x% +3y? :16} and find the area

enclosed by the region using method of integration.

9. Using integration find the area of the triangular region whose side have the

equationsy =2x+1,y=3x+1,and x = 4.

10.  Calculate the area of the region enclosed between eh circles: x2 + y2 = 16 and (x + 4)?2

+y2=16.
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Ans1.

Ans?2.

Ans3.

CBSE TEST PAPER-03

CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals (ANSWERS)

(x=1)°+y*=1------ M

X4y =l-mmmm - (2)

On solving (1) and (2) /
_1 3 o

=3V S N

Area = 2“:2\/1— (x=12)"dx +I;2ﬂdx}

277\/:_% .
=| —-—|sq. unit
(3 2)&”.

y2 = 4aX r
x* = day
on solving

X=4a, y=4a

area= [ " Jaxax- "X

_16a’

Sq unit.

y=x+2

]
w O x

y
X
X

Area = f(xz + 2)dx - _[03 xdx

P(3.11)

—2—13q unit
> :
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Ans4.

Ansb.

Anse6.

y=x

y =X
=x=0,y=0
x=1y=1

Area = .[olxdx - Ll x2dx

—Esq unit
5

X* + y® = 2ax
y* =ax
=Xx=ay=a
x=0,y=0

Area = I\/ X2 dx JJ_dx

=5 (37T 8) <. unit

A(-1,0)B(1,3)C(3,2)
Equation of AB

_yz yl(

X=X

3-0
y-0= 1+1(x+1)

YW= _Xl)

y=2(x+1)
Similarly

Equation of BC y = 71(X 7)

Equation of AC= %(x + 1)

A(1.1)

M

=
) ;

|
|
-
=
+
=
[

Area AABC = j (x+1)ax+ [ ;(x—7)dx

—I x+1

= 4sq. unit
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Ans7. x2+y2:1 .
X+y:1

Area:jlxll—xzdx—r(l— x) dx BO.1

‘Z—T—lsq unit ;
4 2 K/\:l

Ans8. y? = 3x
3x*+3y* =16
On solving A
X = —9+4273 _ E\?

6 P X & DZ/
_ 2 |

AreaZZ{J-px/&dx+ == dx}
0 p 3 L

Ans9. y=2x+1

134

12+

y=3x+1 b

10—+

On solving
A(0,2), B(4,9), C(4,13)

Area = .[04(3X+1)dx— I:(ZX +1)dx

H'Jw-l‘-\uuolxqolo\‘c
: ! -
LI R A R R B

-

« A(0,1) i
= Sw Unlt i 1 2 3 4 5
Ans10. X2 +y?>=16 Y
(x+4)° +y? =16 m\
Intersecting at x =-2 x sw J
Area = 4]_;2\/16— X% dx
=(-8x/§+%7jsq unit v
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals

Note : Each Question carries 6 marks.

10.

Using integration, find the area of the region given below:

{(x,y):Os y<x*+1,0<y<x+1,0< x< 2}.

Compute the area bounded by the linesx+2y=2,y-x=1and 2x+y=7.
Find Smaller area enclosed by the circle x2 + y2 = 4 and the lines x + y = 2.

Find the area between the curves y = x and y = x2.
Sketch the graph of y = [x + 3| and evaluate J'_06|X + 3| dx.

Find the area bounded by the curve y = sinx betweenx=0and x =277

Find the area enclosed by the parabola y? = 4ax and the line y = mx.
Find the area of the region {(X, y) 0 y<(xX2+1),0<y<(x+1),0s x< 2}.

Find the area enclosed by the parabola 4y = 3x2 and the line 2y = 3x + 12.

2 2
Find the area of the smaller region bounded by the ellipse % +y7 =1 and the line
5 + X =1
3 2
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Ansl.

Ans2.

Ans3.

Ans4.

CBSE TEST PAPER-04

CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals (ANSWERS)

y=x*+1
y=x+1
X=2

Neazjj(x2+1)dx+I12(x+l)dx « A

.
y=x"+1

]

v=x-+1

Finding smaller area. On solving (1) and (2)
x=0,2

Area = LZ\M— X* dx —Jj(Z - x) dx

=(7-2)sq unit

y=X
y=x

Onsolvingx=0, 1 <

(1, 1)
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Ansb.

Ansé6.

Ans7.

Ans8.

Nea:I:(x—xz)dx
:%sq unit.
y=|x+3

= y=(x+3)
y=—(x+3)
J'f6|x+3|dx:?

Area = j__:(x+ 3) dx +f3(x +3)dx

=9s(. unit.

y =sinx
Xx=0, x=2mr

Area = ZJ':sinxdx

= -2[cosX|]
= -2[cosmr-cosd|
= -2[-1-1] = 4sq unit

y? = 4ax
y=nmx
da

X=—
m2

Area = J':a/mz Jdaxdx - JW mx dx

8a’

37

s unit.

y=x*+1
y=x+1
X<2

3 E(0,3)

1 2
=

1

4a >

S S

211



Anso9.

Ans10.

Area = J-:(x2 +1) dx +Ll(x +1) dx
23

=—9gq unit
6 Sq
4y =3x° 1;1:- . D(4.12)
2y =3x+12 ot
Xx=-2,4 (0,6 ot E
5T =32
+ el
Area = J-4 Sx+12 dx — _[4 3 x*dx S 23
B 24 1 '
= 275q unit. | 2 4 12 3 4 5
2 2
X_ + L =1
9 4
Y
5 + X =1
3 2
X y: o , N
= ———==1is the equation of
(3 (2) 4G
ellipse and J\

§+% =1lis the equation of intercept

form

_2¢3 3( 6-2X
Area—§jox/9—x2dx—Jo( 3 jdx

:g(n— 2) squnit.
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus : Application of Integrals)

Topic: - Application of Integrals

Note : Each Question carries 6 marks.

1.

10.

2 2
Find the area of the smaller region bounded by the ellipse X—2 +§ =1 and the line
a

o | X
+
o<
I
|_\

Find the area of the region enclosed by the parabola x2 =y, the line y = x +2 and the
X - axis.
Using method of integration, find the area bounded by the curve |x| + |y| = 1.

Find area bounded by curves {(X, y) cy=x2 andy =|x |}

Using method of integration find the area of the triangle ABC, coordinates of whose
vertices are A (2, 0), B (4, 5) and C (6, 3).

Using method of integration, find the area of the region bounded by lines:
2x+y=4,3x-2y=6

andx-3y+5=0.

Find the area of two regions {(x y): Y2 <4x,4x2+4y* < 9}.

Find the area of the circle x2 = y2 = 15 exterior to the parabola y2 = 6x

Find the area bounded by the y - axis, y = cosx and y = sinx, 0< X< T

2
Using integration, find the area of the region in the first quadrant enclosed by the

X - axis, the line y = x and the circle x2 + y2 = 32.
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus : Application of Integrals)
Topic: - Application of Integrals (ANSWERS)

Ansl. y= E\/a2 NG B(0.b)
a

Area = oagx/T%dx—I:E(a—x) X Cx A@0)

a
= %(n— 2) sq unit

y=x+2 c(z.4)

Ans2. Area = J'_zl(x+ 2) dx—.[_zlxzdx

:gsq unit
>

A(-1,1)

Ans3. x|+[y|=1 o
=>Xx+y=1
-Xx+y=1 y=1-x
x-y=1

-x-y=1 =

Area = 4J'01(1— X) dx

= 2sq unit

Ans4.

y =|x| y=x 1] g

|
(S5

Area:ZI:(x—xz)dx X > -1

-lsq unit
3 :

5 4 6 36
AnsS. Area=§L(x—2)dx+_|.4—(x—9)dx—zj.2(x—2)dx

=7sq unit
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_(4X+5 2 43x—6
Ansé. Area—Lde+J.l (2x 4)+I2 > )
=qu unit
5 .
Ans7. y? =4x, 4x* +4y* =9

47 4437 =9

Area= Z{E/z 2&dx+fj;‘ /(gjz - x2dx} |

s
.

__/Q
_V2 o 9 H
6 8 4 3 v
;‘r_iu.zﬁ:- A
Area=2j02\/& dx+2‘[24\/16—x2 /214?
Ans8. _ |
-41-3 .2- 1 2 3/4
26[877'_\/5] 3 I_F} 3
3 3} 2245
-4 B

AnsO. Area=j/‘ (cos x—sinx) dx 1
¥ =zinx
=J2-1 sg unit s |
VW E=oEX
307 4 nsic— =l
Y
\/— »

Ans10. AreazJ'4x dX+J': 2 32— dx (4:5 )

| (LA,
o N
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10.

CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

Find the order and degree.

/)

y" +y*+e’ =0
Verify that the functionsis a sol of the corresponding diff. req.

Y=XSINX XY =Y+ XX -y

Form the differential equation of the family of hyper bolas having foci On x-axis

and center at origin.

Form the differential equation of the family of circles having centre on y-axis and
radius 3 units.
Solvethe diff. equ. sec’.tany dx + sec® y tan x dy = 0

Solvethediff eq. ylogy dx —x dy =0

Solve x cos (ljﬂ = ycos(ij +X
X ) dx X

Solve

2ye§dx+ (y—2xeyy)dy =0
and x=0when y=1

Find the general sol. of the diff eq.
& y = COSX

dx

Find the particular sol of the diff. eq.
Y, yCOot X = 2X + X° ot X

dx

i = =77
Given that y = 0 when x /2
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[1]
[1]

[1]

[4]

[4]
[4]
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CBSE TEST PAPER-01

CLASS - XII MATHEMATICS (Calculus: Differential Equations)

order =3
Degree = not define.

y=x.snx..(i)

y' = x.cosx+sinx.1
= xy' = X* COSX + X.Sin X

Xy' = X*/1-sin® X + x.sin X

xy1=x2\/1—(7j2+x.sinx

again diff

I ! X' '_ '
o[y A%
X X
9:ny"+xy'2_yy’

1 X
Xyy'+xy - yy =0
W':ny"+xyl2

[ANSWERS]

X <
1
0
o
X
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4.

(0,a)

r=3

x* +(y-a)® =(3)%..()
2x+2(y-a)y'=0
x+(y-a)y =0

(0.a)

X
y-a=—

put thevalueof y—a
ineq...(1)

X(y" +1)=9y"

Sec?x. tan y dx = -sec?y tan x dy
J‘s;eczxdx= Isec ydy

tan x tany
log(tan xX) = —log(tany) +c
log(tan x.tan y) =logc
tanx tany=c

y logy dx=x dy

j ylogy

J- 1/y
Iog y

log(x) =log(logy) +c
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xcos(zjﬂ = ycos(1j+x
X ) dx X

y

cos| = |+ X

dy _ Y (xj

ox xcos(dj
X

let y=wx
d =v.1+ x.y....(ii)
dx dx

(i)

dy. .
ol eq....(i)

dv vxcosv+ X
VFX—=————

dx X COSV
dv _vcosv+1l
VHX—=———
dx cosv
av _vcosv+l v
dx  cosv
xﬂ _ V233V +1-vCcogvV
dx cosVv
dv_ 1

X__—

dx cosv

Put

J'cosvdv:_[ X
X
sinv=logx+logc

sinv =log|cx|[+ y = vx

sin(ij =log|cx
X

x_

dy
2ye%’dx+(y—2xeyy)dy:0
dx _2xe’’ -y 0

dy —2ye’” .....

let x=vy

diff wr.toy

%:v.1+ y.ﬂ

dy dy

219



_2ug' —1-2y€’
- 2¢’

av _ -1
yd_y 2

s cdy
J'Zedv_[y

2’ =~log|y|+c

replace v by X
y

2¢’V +logy=c
putx=0andy=1
C=2

Ze%+logy:2

ﬂ—y:cosx

dx
givendiff eg.isof the form

dy

+ =
o TR
P=-1,Q=cosx

|F =™
- e|‘—ldx

=g*

yxe’* = jmsxxe‘xdx+c

let | :J'cosxx e *dx
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10.

e . _X
1 —j—snx.(—e )dx

= COSX.
= —cosxxe —jsnxxexdx

=—cosxxe * —[sinx(—e™) —jcosx(—e‘x)dx
= —cosxxe *+snxxe’” —jcosxxe‘xdx

| =—cosxe*+sinxe -1

2] =e*(sin x—cosx)
—X

e2 (sinx—cosx)

yxe™ :%e‘x(sin—cosx) +d from(i)]

1, . «
y:E(smx—cosx)+ce +cC

&, ycot X = 2X + X cot X
dx
givendiff egisof the form
dy

— 4+ =
ax py=Q

p = cot X
Q =2x+ x*cot X
| F _efootxdx

= eIogsin><
=sinx

yxsinx:j(2x+ X cot X).sin xdx+ ¢

:j2xsinx dx+jx%osxdx+c

2 2
2[sin x.X? —J'cosx.Xde] +J'x2 cosdx +c

- sinx.x? _I X° COSX

Z

dx +I x? cosxdx+c

2
=sin x.x? —ZJ' X ?Sxdx+j)<2;zosxdx+c

221

yxsinx=x>.sinx+c.....(J)

y=0,x=%

o=—+cC
4

_ -

C__
4

. . Vg
ysinx = xz.smx—7+c

, IT

=X -
y 4sin X




10.

CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

Find the order and degree
4 2
(d_sj + Bsd_s =0
dt dt?

Verity that the function is a solution of the corresponding diff eqg.
x+y=tanly;y’y' +y*+1=0

Form the differential equation representing the family of ellipses having foci on
X - axis and centre at the origin.

Form the diff. eq of the family of circles touching the x - axis at origin.

Solve the diff eq.
e tany dx + (1—ex) Sec’y dy=0

Solve Cos (%jm, ;y=1lwhenx=0
X

Solve. (x2 - y2) dx+2xy dy =0

Solve

{x Cos (Xj +ySin (Xj} ydx = {y Sin (Xj -x Cos (Xj} X dy
X X X X

Find the particulars solution of diff . equation.

(1+x2) dy + 2xy dx = Cotx dx

Find the particular solution of diff. equation

dy

X_
dx

+y-x+xyCotx=0

222

[1]

[1]

[4]

[4]
[4]

[4]

[4]

[4]

[6]
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Calculus: Differential Equations)
[ANSWERS]

Ans 01. order=2
degree =1

Ans02. Xx+y=tany
1

1+yl:1+y2y1

1+y2+/y1+y1y2:/y1
1+y*+y'y* =0

proved.

Ans03.  Z+¥ =1 ()
a

mm| Ny

|

gle
|

diff w.r. t. x

d’y d Y-y
(yj Yy, “dx |-,

x ) dx® dx NG

d’y (dyj2 dy
+X|— | —y—=0
Xydx2 dx ydx

Ans 04. Let (o, a) be

The coordinate of circle.

X2 +(y—a)2 =a’
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Ans. 05.

Ans 06.

€ tany dx + (1-€*) Sec®* ydy =0

€ tany dx = - (1-€*) Sec® y dy

X 2
J- € de:— ydy
1-e tany

- log (1-€") =-logtany +log C

log (ﬂjzlogc
e

tany _
1-¢*
tany=C (1-€")

cos(ﬂj =a
dx

dy _ cos® 9
dx

J' dy = j Cos'adx

224




Ans 07.

y =Cos™a. x+c (1)

y:

{ 1
1=otc |
x =0

c=1
y=Cos'a x+1
(x2 - yz)dx+ 2xy dy=0

(x2 —yz)dx: —2xy dy

ﬂ: y2_X2
dx 2xy

dy_

dx Z(yj
X

lety = vx

ﬂ = V+ XQ

dx dx

dy

dx

but —=ineq (i)

L
dx 2v

J-ZVdV - —_dX
vi+1 X

log (v2 +1) =-log x+c
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2 2
XY =a [e=A
X

X2+y2:AX

Ans 08. {x Cos( yj +y Sin (y]} y dx—{y Sln( yj X Cos[i]} X dy
X X X
{x Cos (yj +y Sin(y)} y
dy_ X X
x {y Sin(yj—x Cos (yj}x
X X
Ylcos Y+Ysin Y
dy { X X x} )

El=

Iay—vx

dy dv dy.

— =V+X—, put —Iin 1
dx dx P dx e (1)

dv__ (Cosv+vSinv)
VX — =V ,
dx v Sinv - Cosv
dv V(Cosv+vSinv)
dx v Sinv - Cosv
dv 2v Cosv
dx v Sinv - Cosv

j(v Sinv - Cosvj dv:J'de
v Cosv X

I(tan V- \—1/) dvjédx

~log(Cosv) -logv = 2logx+c

—logv Cosv=2logx +c
log ((v Cosv).xz) =—c

(vCosv).x*=¢™

2 Y y _
—~—Cos==A
X X »

xyCosX—A
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Ans 09.

Ans 10.

(1+ x2) dy+2xy dx = Cot x dx

ﬂ+ 2X :cotx
dx 1+x*° 1+x°

Given diff. eq is of the form

d
S FY=Q
_ 2X _ cot X
p_1+x2'Q_1+x2
| F =g
2X
= @l
— eIog(1+x2)
=1+x°
y><(1+x2):j Cot sz(;(%xz)dx+c
1# X
y(1+x2):log(Sinx)+c
:Iog(Sinx)+ c
1+ x? 1+x?

X ﬂ+y—x+xyCotx:o
dx

X %+y(l+xCotx):x

dy,y (1+x Cotx) =1
dx X

ﬂ+(1+x cotxjy:1
dx X
given diff eqisof the

form ﬂ+ py=Q
dx
l1+xcotx _1
=——— =—+cot X
X X
Q=1

227

IF = J(§+oot xjdx

- elog x+log Sinx
— alog(x.8nx) [ elogG -6

=x.8nx

yxsinx:jl x xsinxdx +c
yxsinx:-xcosx-Il(—cosx)dx+c

=-XCOSX+ Sinx+c

1 c
y=-COotX +=+—
X Xxsinx




10.

CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

Find order and degree.
2.\3 2
2] (8] (2
dx dx dx
Verify that the function is a solution of the corresponding diff eqg.

y= /1+X2 yi= Xy

1+ X2

Form the differential equation representing the family of curves given by (x-

a)? + 2y? = a2, where a is an arbitrary constant.

Form the diff. equation of the family of circles in the second quadrant and

touching the coordinate axes.

Solve the diff eq.

(x3+x2+x+1)%:2x2+x;yzlwhenx:O
X

Solve x(x2 —1)ﬂ =1; y=0 when x=2
dx

Solve {1+ e J dx +e” (1—§j dy=0
y

Solve

{x Sinz(zj—y}dx+x dy=0; y=71/4,when x = 1
X

Solve the eq.

(1+ yz)dx = (tan‘1 y—x) dy

Solve the diff eq.

ey |,
Ix o Jx)dy
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

[ANSWERS]

Ans01. order =3
degree = not define

Ans02. y=+1+x* (i)

Ans 03. (x—a)2 +2y* =a’ (i)
diff both side w.r.t.x
2(x-a)+4y y'=0
(x-a)+2yy'=0
(x-a)=-2yy* (i)
x+2y y'=a (iii)

put the vlue of (x-a) and ain eq (i)
(x-2y y*) +2y? = (x+2y y)

dy

2y? = x* +4xy—=
dx
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Ans04. Eq. of circleis
(x+a)2 +(y—a)2 =a’ (1)
x?+y?+2ax-2ay+a’ =0
diff both side w.r.to x
2x+2y y'+2a-2ay"=0
X+y ylza( y' —1)
X+yy _

y-1

put the velue of ain eq (1)

(e | (v) #1]=(xeyy)

2
AnsOS. Q:B‘ZX%
dx X +x +x+1

X% + X

2
Joy = et™

2X% + X .
jy J'x+1 x +1 0
2X% + X _ A +Bx+c
(x+1)(x2+1) x+1 x*+1
A=1/2, B=3/2, C=-1/2
1 3 1

_fl 2 2" 2 -
y Ix+ldx+ e dx [ from(i)

let

1
y_E __J.x +1

; log (x+1) + — Iog (x%+1)- tan X+cC
whenx=0,y=1

1 3 1
1== logl + = logl-= tan™ (0) + C

5 logl+ - logl-— )

1=c
c=1
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1 3 1
== log (x+1) + = log (x?+1)-= tan* x + 1
y > g (x+1) ) g ( )2

Ans 06. x(x2 —1) dy _

dx
1
dy = x(x2 1) dx
_ dx .
o=y ©
let 1 A B C
+ +

x(x+1)(x-1) x  x+1 x-1
A=-1,B=1/2, C=1/2

1 1
-1 2 2 .
=||— + 45—+ 4| dx [form(i
y X x+1 x-1 [ )

y=-logx + % log (x+1) + % log (x-1) +C
_~1 1 2
y—7(2) log x + 3 log (x —1)+c
y:1 log xX-1 +C
2 x?

x =0
CcC=0 {
y 2

:l |Og X2 -1
2 X?

Ans07. 1+e¥ |dx+e’ [1—§jdy:0
y

1+¢ |dx=-€e" (1—5j dy
y

¥y (1_)()
e ()

dy 1+e¥
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Ans 08.

e></y (X _1j
dy _ y

dx  1+e?
let x =vy

dx dv
- = V+ y_
dy dy

put LU ineq (1)
dy

dv_ev(v—l)
Viy—=—+—+~
dx. e +1
av _ ve' —¢’ i
dx e +1
av vﬁ -e' -vg’ -v
dy e +1
J-dy Ie +1
v+e

log (eV +v) =-log(y) +c

log ((eV +v).y) =C
(eV +v) y=¢€°
(eV +v) y=A

y

ye'y +x=A

{x sin’ (Xj— y}dx+ x dy=0
X
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Ans 09.

dy

ut —
P dx

ineq(i)

dv
V+X —=v-9n
dx

- (O
jcoseczvdV—I <

—cotv=-logx +cC
logx-cotv=c

log x - cot (ij:c
X

= =TT
whenx=1y= A
c=-1

log x - cot (lj =-1
X

[-1=-loge

log ex = cot (Xj
X

(1+ yz)dx = (tan'l y - x)dy

dx _tanty-x

oy

dx_tanTy X ax _tany
dy 1+y® 1+y?'dy 1+y* 1+y°
given diff eg. is of the form

dx
—+Px=
dy Q

tanty _ tan'y

E C Ty

e
IF=e™®

1
J.1+ 2 tan”
=Y =gy

x x I.F=[Q(I.F)dy+c

-1
X. e :J' gy (tan_y] dy+c (D)

1+y?
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Ans 10.

let tan™y=t

1
=dt
vy dy=d

I:jt e'dt

=te J' e dt+c

=te'-e'+c

=tanly €Y - ™Y +¢

x €Y =tany. €Y - €™ + ¢ [from (i)

x = tany-1+ce™

dy_e™_y
dx  Vx o Wx
d -24x
_y+l:eW i
o Ux (i)
given diff eq isthe form of
d
_y+Py:Q
dx
2Jx

N
=—, Q=e v*
7x Q

Lx
F=d
:ezx&
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10.

CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

d'y

X4

Find order and degree. +sin(y")=0

Verify that the function is a solution of the corresponding diff eqg.
y=x>+2x+c; y-2x-2=0

Form a differential equation representing the given family of curve by

eliminating arbitrary constants a and b.

y=¢€" (a+bx)

Form a differential equation representing the given family of curve by
eliminating arbitrary constants a and b.

Y =ex(a Cos x + b Sin x)

Solve the diff eq.
2

ﬂ + —1 y = O

dx V1-x°

Find the equation of the curve passing through the point (o,gj whose diff eq.

is Sinx Cosydx + Cosx.Sinydy =0

Solve (x dy -y dx) y Sin (%j:(y dx + x dy) x Cos%

Solve the diff eq.

ye’y dx = (x e’y +y2)dy

Find a particular solution of the diff eq. % + Yy cot X=4x. COSeC X
X

Given thaty = 0 when x = 77/2.
Solve the diff eq.

Cos’x % +y=tanx
X
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

[ANSWERS]

Ans01. order =4
degree = not define

Ans02. y'=2X+2
YL —2x-2=0
Proved

Ans03. y =€ (a+bx)
ye > = (a+bx)
diff
ye X (-2)+e .y =b
agein diff
(-2 ye™ (-2) +e™y' | vy +y* (-2e*)=0
4ye—2x _ 2yle—2>< " yze—zx _ 2y1e—2x -0
e (4y-2y' +y*-2y') =0
y*—4y'+4y=0

Ans04.  y=e€"(aCosx+bSinx) (i)
ye *=acosx+bsinx
ye*(-1) + €*.y' =-asinx + b cosx
again diff
-1(—ye‘X + e‘x.yl) + (e‘xy" +y (—e‘x)) =-acosx-bsnx
ye'-e'y+e’y"y'e” :(elj [+ fromi)

e—x(y_/yl +y"_/y1) :_ye—x
—y+ty -y +y=y
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Ans 05.

Ans 06.

Ans07.

y' -2yt +2y=0

__ V1Y

N

gle

dy ¢ —-dx
le- % g

sint (y)+sin® (x)=c¢

Sinx. Cosy dx =- Cosx. Siny dy

Sn X dX:—j Slny

dy
Cos x Cosy

Itanxdx:—Jtanydy

log (Sec x) =-log (Secy) +log c
log(Sec x. Secy) =log c

Secx. Secy=c (1)

Whenx =0,y = 71/4

C=2

put the velue of cineq (i)
Secx. Secy =+/2

(xdy-ydx)ySin (¥j=(ydx+xdy) xCos%

{xysin (Xj—xz cos (ij dy = {xycos X+y2 sin
X X X

dx

Y
2|+ A
ﬂ_xycos(xj y sm(xj

Xy sin (j - x? cos (y)

X
+ N ansD by x*

X cos (yj + Lz sin (y)
dy _ X X X X
ox Y gn (yj - cos(y)

X X X
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Ans 08.

« y:vcosv+v2 snv
dx vsinv-cosv

dv_ 2vcosv

dx  vsinv-cosv

j(v sinv - cosvj dv :jzdx
V COSV X

jtanv dv -‘[ldv: 2J‘1dx
v X
log |secv| -logv =2logx +logc
SEC v

log ——=logc
secv
2 =C
VX
y
replacev by =
X
=(}
X
——2=c
Y
X
sec(zjzcxy
X

ye!y dx=(xe’¢y + y2) dy

dx _ x e’ +y?

d_y_ yex/y
X=Xiye )
dy vy

let x = vy

dx av
_=V+ y_

dy dy

put LU ineq (1)
dy

238



wry Seye
dy

jev dv:de

e’ =y+c

ex/y — y+C

Ans 09. % +y cot X = 4X. cosec X
X
given diff eqistheform of
d
_y+ Py:Q
dx
P =cot x, Q = 4x. cosec X

l. F:e[de

:eJ.CO’(xdx

— Alog[sin] —sinx
yxsinx:j4x. cosecx.sinxdx +c¢

1

.S xdx + ¢
B x

4x.

X2
y.Sinx=*4 = +c

YA
y.Sinx=2x%+c (1)
When x = 77/2, theny =0

T
C___
2
. T
.Sin=2x%- —
y 2
y= x> T
Sinx 2Sinx

Ans 10. Coszx%+y:tanx
X

%+ sec’® X y= Sec” x. tan x (1)
X

given diff eq. is of the form
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d

S HPY=Q

P = Sec? x, Q = Sec? x tan x

I.er[de

_e[Seczxdx

:etanx

y x g :jSec2 X. tan x. €™ dx + c (ii)
y x g :jet t dt + cwhentanx =t, Sec® x dx = dt
ye™ =t¢ -jet.ldt+c

=te -€e +c

=e' (t-1) +c

=e™ (tanx-1) +c

_ AP (tanx - 1) C
y_ EWX + etenx

y= (tanx-1) +ce™
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10.

CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

2
Write the order and degree of the diff equation y = x% +a, |1+ (%)
X X

Verify that the given functions is a solution of the corresponding diff eg.

y=Cosx+cC;y +Sinx=0

Form a differential equation representing the given family of curve by

elimination arbitrary Constants a and b.

y=ae* +be*

Form a differential equation representing the given family of curve by

elimination arbitrary Constants a and b.

y2 — a(bz _Xz)

Find the particular Solution of the diff. equation

(1+e2x)dy+(1+ yz)ex dx=0 giventhaty=1,whenx=0

Solve the diff. eq

2
ﬂ_'_y +y+1:O
dx x*+x+1

Solve the diff. eq

dy _ x(2y - x)

,ify=1wh =1
dx x(2y+x) Y= Lwnenx

Solve the following diff eq.
(3xy+ yz) dx + (x*+xy) dy =0
Solve the following diff. eq.

(x2 +1)ﬂ+2xy =¥ +4
dx

Solve the diff. eq. % +2ytanx =Sinx
X
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Ans 01.

Ans 02.

Ans 03.

CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Calculus: Differential Equations)

[ANSWERS]

order =1
degree=2

y=Cosx +cC
y =-Sinx
y+Sinx =0

y =ae* +be™

ﬂ:a3e3x -2be® (i)
dx

d_"Z =9ae* +4be? (i)
dx
(i) - ()

o
N

<
&

= 6ae™ + 6be >

x
N
o

X
6 (ae3X + be’zx)

o P o
N

<
2

_ay _
dx* dx y
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Ans04.  y?=a(b?-x) ()

ﬂ:a[O—ZX]: y%:—

o ax(ii)

2y
again diff.

+ﬂ.yl =-a (iii)
dx

Y*dy
d?y , dy dx .
—+ 2y =—22 | from
ydx2 dxyl X | (1D

d%y
y dx?

d?y dy dy
— 4 - = -
Xydx2 4 dx ydx

Ans 05. (1+e2x)dy:—(1+ yz)eX dx

dy _ e
I(1+ y?) | e

tan™ (y) +tan™ € =c
whenx=0,y=1

c= 712
tanty+tant e = 77/2

ﬂ+—y2+y+1zo

Ans 06. 5
dx x"+x+1

dy  y*+y+1
dx X +x+1
J- dy :_J- dx
vy +y+1 X+ x+1

dx

J =]

x2+x+(

1

)

J- dy _ _.[ dx
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1

1
IS RS I S B
— tan” | —=~ |=——=tan +C
V3 NERIE V3
2 2 2 2
L (2y+1 _1(2x+1j_\/:§
tanl —— |+tan | —— [=—¢C
( 3 j J3 ) 2
2y+1+2x+1
tan™ V33 =ﬁc
1+(2y+1j(2x+1] 2
NG
J3
let —c=
2 A
2y+1 2x+1
+
J3 V3 =tan A,
1_(2y+1j(2x+1]
R
24/3(x+y+1
\/—(X y ) =tan A,

3—(4xy+2x+2y+1)

1
X+ty+l=—tan A, (1-X-y-2 X
y NE 1 (1-X-y-2 xy)
X+y+1=A(1-x-y-2 Xy)
{ = tan A=A

NE

dy _ x(2y-x)

Ans07.
dx x(2y+x)

(i)
if y=1, whenx =1
Lety=vXx

dv (2VX—X)
dx (2vx+x)

xy _ 2v-1
dx 2v+1
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Ans 08.

dv _ 2v-1
-V

dx 2v+1
dv -2v:+v-1
dx 2v+1
[ o=
2vi—-v+1 X
J- 4V+2 v = — %
2v2—v+1 X
4v+1 dx
V= —= dv=|-—
j2v2—v+1 2I2v2—v+1 I X
4v 1 3 dv _r ax
kel -2
-v+1 4 1 2 7 X
v—=| +| X
GRF
1
1og (2v2—v+1)+§ 4 a1 Ta =—logx+logc
2 47 J7
4
1 yoy 3., L(4y-x
=log| 2=~ -=+1|+—tan| =—— |=—-logx+logc
2 g[ X ]ﬁ Jix )T Toexrd
putx=1,y=1
1 3 o 3
logc=log2+——tan™| =
929" 7 (ﬁ
1 2y —xy+x*) . 3 _l(4y—xj
= Zlog| =2—=2 = |+——tan
2 g( X? J7 J7x

=—logx+= I092+ -

3 3
N AN
(3xy+ yz)dx+(x2 +xy)dy:O

(3xy+ yz)dx:—(x2 +xy)dy

dy__(39+y’)

dx:_ X% + Xy M)

put dy inrq (i)
dx
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Ans 09.

Ans 10.

a__,(3+)

VAX — =-V
dx 1+v
[ vz &
Ve +2v X
jz"*? S
V2 +2v X

%Iog (v +2v)= —Iogx+%logc
Iog‘(v2 +2v)x*| = logc

y’+2xy=c

(x2+1)%+2xy:\/x2+4
dy 2xy X +4

dx ¥+l X +1
given diff. eq isthe form of

Y py=

dx+Py Q

02X WX +4

I |

2x
|.|::er2+ld
:elog(x2+1):X2+1
VX +4
x (x®+1) = x( x? ¥ 1)dx+c

y(x2+1):J-\/x2+4 dx+c
y(x2+1) :%[xx/xz +4 +4log X+ X +4}+c
ﬂ+2ytanx:Sinx
X
Given diff eq isthe form of
dy , o, —
dx+Py_Q
P=2tanx, Q=Sinx
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P dx
I. F. :e[
_e[Ztanxdx

— n2log Secx

— Alog Sec’x

= secx

y X sec?X = jénxseczxdx+c
:jsecx.tmxdx+c

y X SeC* X =SECX +C

_seCcxX+c
Y=—=%
sec’ x
1 c
y=——+

sec X sec’ X
Yy =COSX + C. C0S” X
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10.

CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Vectors

Is the measure of 5 seconds is scalar or vector?

Find the sum of the vectors.
-2j+k, b=-2i+4j+5k c=

Find the direction ratios and the direction cosines of the wvector

A A

r=2-7j-3k

Find the angle between vectors aand b if ‘54 =3, ‘B‘ =2 ab=+6

Vectors aand b be such that H =3, and ‘B‘ =§,then axDb is a unit vector.

Find angle betweena and b.

Find the unit vector in the direction of the sum of the vectors
a=2+2j-5k b=2i+]+3k

Show that the points A(ZiA— ] + IA<) , B(f—3] —5&) ,C(S? —4] —4@) are the
vertices of right angled triangle.

Show that the points A(—ZiA+3] +5|A(), B(IA + 2] +3IA<) and C(?iA— IA<) are
collinear.

If 5, 5,6 are unit vector such that a+b+c =0 find the value of ab+bc+ca

If a=2i+2]+3k, b=-i+2j+k ,c=3+] are such that a+AbisOto C is

then find the value of A .
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CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Vectors [ANSWERS]

Ansl. Scalar

Ans2. d=a+b+c

=0i-4j -k

Ans3. D.Rofr are2,-7,-3
r|=4+49+9 =162

-7 -3

2
V62’ /62" \/62

D.Cof r are

Ans4. cosf=

Doy
o!| T}

L B A
(V3).(2) B2 B2

1
- — 7T
cosH—\/E H—A

Ans5. ‘glxﬁ‘ = ‘EIHB‘SinH

1:Z§xﬁxsin€
A
1 .
—=8néd
V2

N
1
N
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Ans6. Letc=a+b
=(2?+2] —5R)+(2?+]+3k)
=4i+3] -2k
\ewm
=29

The required unit vector is

Ans7. FB=—?—2] — 6k
BC=2i-]+k
CA=-i+3j+5k

— 2
Aq =41

6734:35

<ol i

Hence, the A is a right angled triangle.

Ans8. KI§:3iA—]—2r<

BC =6i -2 -4k
CA=9i -3] -6k
\Ké\:@,gézzﬂ
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and‘ﬂé‘ =314
|AC| =8| +|c]

Hence points A, B, C are collinear.

Ans9. \%z@ﬂzlﬂzl
a+b+c=0 (Given)
5(5+5+a

aa+ab+ac=0

2 o4 o

(5) +ab+ac=0

1+ab+ac=0

ab+ac=-1-----—-- (i)
similiorly
ba+bc=-1------- (ii)
again
ca+cb=-1------- (iii)

adding(i), (ii)and iii)
2(ab+be+ca)=-3  [ab=ba

Ab+Bi+Caz 32

Ans10. 5+AB:(2f+2] +3R)+)l(—f+2] +R)

A

=(2-2)i+(2+22) ] +(3+A)k
a+Ab).c=0[+a+Ab0Oc

A A

(
[(2—/1 |+(2+2/1)]+(3+/])I2}.(3iA+ j) =0
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10.

CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Vectors

Is the measure of 10 Newton is scalar or vector.

Write two different vectors having same magnitude.

Find the direction ratios and the direction cosines of the vector T =i + ] +k
Find [a-b [if [d=2, |p{=3and ab=4

If a=4+3]+2k b=3 +2k find \szé{

Consider two point P and Q with position vectors OP =3a-2b and OQ =a+b

. Find the positions vector of a point R which divides the line joining P and Q

in the ratio 2:1 (i) internally (ii) externally.

Show that the points A, B, C with position vectors

—2a+3b+5¢, a+2b+3c and 7a-c respectively are collinear.

Find a unit vector O to each of the vectors
(é+6)and(é—6)where a=i+]+k b=i+2j+3k

The scalar product of the vector i+ ] +k with a unit vector along the sum of
vectors 2i + 4] —5k, and Ai + 2] +3K is equal the one. Find the value of A

Find the area of the A with vertices A (1,1,2)B(2,3,5)and C (1, 5, 5).
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Vectors [ANSWERS]

Ansl. Vector

Ans2. 5=iA+2]+3I2
‘é‘ =J1+4+9=4/14
b=3 +2]+1k
b[=+o+4+1=+14

Ans3. D.Rofr arelll

r=y1+1+1=+/3
1 1 1
DC of are—=,—,—
J3'V3'3

Ans4. ‘5—6‘2 = (5—6).(5—6)

- —

=aa-ab-ba+hb
=|a| - 2ab +[f[
=4-2x4+9

=5

a-b

-5

Ans5. b=3i+2k
2a=8i +6] + 4k
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o
X
N
)
I
w
o O —o
NN~

=i(0-12) - j(12-16) +k(18-0)
—12f+4] +18k
[bx 23 = |/(~12)° +(4)* + (18)

=/484
=22

2(5+B)+1(35—25)

Ans6. (i) OR=
2+1

2(a+b)-(3a-20)

ii) OR=
(ii) =

_2a+2b-3a+2b
1

=4b-a

Ans7. OA=-2a+3p+5¢C
OB=a+2b+3c
oC=7a-c
OA=0B-0OA=3a-b-2c
BC=0C-0OB=6a-2b-4c
=2(3a-b-2c)

BC =2AB

Thus AB I BC but one point B is common to both vectors hence A, B, C are collinear.
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Ans8. A vector which is [J to both (5+ B) are(é— B) is giving by

=-2i +4] -2k
Let ¢c=-2i+4] -2k
d=a+16+4

=24
=26

Req. unit vector is

Ans9. a= 2iA+4] -5k

(2+A)i+6] -2k
\/(2+/])2+ (6)° + (-2
(2+A)i+6] -2k

(2+2)°+ 40

ATQ e.(a+5):1

(?+]+k)_[(2+)|)?+6]—2|2]:1

(2+)° +40
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(2+1)+6-2 1
(2+2)°+40
2+ A+4=,/(2+ 1) +40

sg.both site
A?+36+124 =(2+ )" +40
A=1

Ans10.A(1,1,2)B(2,3,5) C(1,5,5)

OA=i+]+2k
OB =2i +3] +5k
OC =i +5] +5k

OA=OB-OA=i+2]+2k

AC=0C-0A=4]+3k
g

ABxAC=(1 2
0 4

w N X

= -2 -3] +4k
Arae of AABC :%‘ATBX AE‘
_1 “o\2 . (_a\2 2|
=2 (2 + ()

=%\/?Q sg.unit
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10.

CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Vectors

Isthe measure of 20 m/s towards north is scalar or vector.

Find the direction ratios and the direction cosines of the vector r=
Evaluate the product (35 - 55) .(25 + 75)

Find axb if a=2i+j+3k, b=3+5] -2k

Show that the points A (1, -2, -8) B (5, 0, -2) and C (11, 3, 7) are collinear, and
find theratio in which B divides AC.

Find avector d whichis Otoboth dand b and ¢.d =15

Let a=i+4]+2k

b=3-2]+7k

c=2i-]+4k

Let a,band ¢ be three vectors such that H =3, ‘B‘ =4, ‘6‘ =5 and each one of

them being [ to the sum of the other two, find ‘5 +b+ 6‘
If a=4i+2]-k

b=5i+2j -3k

Find the angel between the vectors a+b and a-b

Find the sine of the angel between the vectors.
a=2-]+3k

b=i+3]+2k
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CBSE TEST PAPER-03
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Vectors [ANSWERS]

Ansl. Vector

Ans2. H =1/(1)2 +(2)2 =\/§
b= (2 +(1) =5

Ans3. D.Rof rarel23
f|=Vira+5=1a

D.Cof r are 2 3

1
V141414

Ans4. (35—56).(2é+ 76)

-2 - -2
:6\a\ —11a.b—35\b\

i ] k

Ans5. axb=2 1 3

35 -2
=i(-2-15)- ] (-4-9) +k(10-3)

=-17i +13] + 7k

Ans6. A(1,-2,-8),B(5,0,-2),C(11,3,7)
OA=1i -2] -8k
OB=5-0] -2k
oC =1]f+3] +7k
AB =OB-OA
=4i+2] +6k
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BC =0OC -0OB
=3(2+]+3k)
:g(4f+2]+612)
BC = A8

Thus BC I AB and one point B is common there fore A, B, C are collinear.

i+4]+2k

3?—2]+7IA<

2iA—]+4IA<

Let d=xi +y]j+2zk

ATQ d.a=0, db=0and cd =15

Ans7. a

Ol Tl
1

X+4y+2z2=0---—-———- @
3X-2y+7z=0--————- (2
2X—-y+4z=15--————- ©)
On solving equation (i) and (ii)
X y z
_— = _— = _— = K
4 2 2 1 1 4
LK , X LK
X y z

2844 6-7 212 °
x=32k,y =-k,z=-14k
Put x, y, z in equation (iii)
2(32k) - (k) +4(-14k) =15
64k +k —56k =15
9k =15

15

k==
9

k=
3
5 _ 160

X=32x> =
3 3
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Ans8.

Ans9.

z:—14x§:—E
3 3

q=10;_55_70f
3 3 3

— — — — — —

—aa+ a.(5+6)+b.5+5.(5+6)+6.6+(5+5)
=[af [ +[cf

=9+16+25

=50

‘é+6+6‘:\/@

‘5.+6‘=\/m
‘5—6‘:/5
(é+6).(é—6)

cos6' = a+Ba-5 Ans10. axb=

-17

V11345 =11 - ] +7k
C0sE = —— jaxb = J(-12) + (1) +(7)’
-17 ] =J171=3/19

565 _ _‘éxﬁ‘_ NI
OCER Vi 1
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10.

CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Vectors

[s the measure of 30 m/s towards north is scalar or vector.

Complete the magnitude. b=2i- 7] -3k

Find the direction ratios and the direction cosines of the vector r =i + 2] —k
als unit vector and (;(— a) (;(+ 5) =8, Then find ‘;(‘

Show that (a-B)x(a+B) = 2(axB) aand b.

Three vectors 5,5 and Esatisfy the condition a+b+c=0 Evaluate the
quantity g =ab+bc+ca if ﬁ =1, ‘6‘ =4, H =2

If with reference to the right handed system of mutually [J unit vectors

A

i ,] kand k, a=3 —], B= 2i +] — 3k then express Bin the
formﬁ’:ﬁlt@,where ﬁl is || to aand Z?; isOto @

If abandc be three vectors such that a+b+c=0 and
ﬁ =3 ‘5‘ =5, H =7 find the angle between aand b.

Find the area of the ||gm whose adjacent sides are represented by the
vectors, a=3+ ] —2IA(, 5=i—3] + 4k

Find the vector joining the points P (2, 3, 0) and Q (-1, -2, -4) directed from P

to Q. Also find direction ratio and direction cosine.
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CBSE TEST PAPER-04
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Vectors [ANSWERS]

Ansl1. Scalar

Ans2. |5 =y(2)° +(-7)" +(-3)
=62

Ans3. D.Rofrarel2,-1
r=V1+4+1=6
D.CofFare1

124
V6’6 6

Ans4. ‘51 =1

12

x| -1=8
12

x| =9
-2

x| =3

Ans5. LH.S= (é—B)x(é+6)
X

—axa+axb-bxa-bxb
=0+axb+axb-0
- _|axb=0
:2(aXb)ﬂ -
axb=-bxa
Ans6. a+b+c=0
é(é+6+6):0

aa+ab+ac=0
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Ans7.

Ans8.

- o= -2

ab+ac:—h

- — - —

ab+tac=-1--——----- (i)
ba+bc=-16----- (ii)
ac+bc=-4----- (iii)

Adding (i) (ii) and (iii)
2(ab+be+ac)=-21
-21

S

Let B, =Aa [ B, lItoa
B.=4(3-1)
=3li-1]
B.= B~ B
=(2?+]—3|2)—(3/ﬁ—/1])
=(2-31)i+(1+4)] -3k
apB,=0 B, 0a
3(2-34)-(1+4)=0

1

A==
2

- 3~ 1
===
By -y

1~ 3+ _~
=—i+—j-3k
B, 5 T3]

a+b+c=0
a+b=-c
(3+5).(-8)=5(-3)
(§+B)(5+B):Eﬁ
el +2ab+ 5 =
.5 _49-9-25_15
2 2
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Ans9.

= -2/ -14j -10k

regarea = ‘5><B‘

= J(~2)° +(-14)" +(-10)* =103

Ans10. PQ=(-1-2)i+(-2-3)]+(-4-0)k

=-3 -5] -4k
DR are-3,-5,—4

‘P—Q‘ =J9+25+16

oCae 3 5 4
— \50'+/50 '\/50
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CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Vectors

1. Is the measure of 1000 cm®is scalar or vector.

2. Write two different vectors having same direction.

3. Find the direction ratios and the direction cosines of the vector r =i + ] — 2k
4. Find angle between two vectors a and b if H =1 ‘5‘ =2ab=1

5. Find avector in the direction of vector a =i - 2] that has magnitude 7 units.
6. Ifa =i+]+k,b =] -k findavector ¢ suchthat axc=D.and ac=3

7. Findthevalueof A sothat thevectors 2i —4] +k and 4i —8] + Ak are (i) parale

(i) perpendicul ar

Show that é:%(2?+3i+6k)6= (6?+2]—3R)6: (3?—6]+2f<)

N e
Nl

9. If a=3i+j+2k b=2-2] +4kfind
(i) Magnitude of axb
(i) A unit vector 0 a and b to both

(iii) The cosine and cosine of the angle b/w the vectors a and b

10.  Thevectors a=3i+xj—k and b=2i - j + yk are mutually 0. Given H :‘B‘,find

x andy

265

[1]

[1]
[1]

[1]

[1]

[4]

[4]

[4]

[4]



CBSE TEST PAPER-05
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Vectors [ANSWERS]

Ansl1. Scalar

Ans2.
=2i+4] +6k
b= 2(f+2] +3IA<)
b

b=2a

Ans3. D.Rof r are11-2

r|=vi+1+4 =16

DCof r arei6

»

Ans4. cos@=

Ans>5. gl:

o

266



Ansé6. 5:iA+]+I2

axc=b

i ok

1 1 1i=b

G G G
i(e-c)-i(c-a)vk(c,—q)=]-k
c,—¢c,=0

¢ =Cmmm - )

- +¢=1-——-- (i)
c,—C¢=-1--—-—-- (iit)

also ac=3

G +C+C=3-———=(v)
on solving equaiton (i) (ii) (iii) and (iv)

0=% =% ¢ =2
6= %4+ 24]+2k

Ans7. (i) Given vectors are parallel

(i) For O
(4—8]+A@(2ﬂ4ﬁ+ﬁ):0
8+32+4=0
A=-40

Ans8. H =1
‘6‘ =1

‘6‘ =1
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Ans9.

Ans10.

Hence they are unit vectors
ab=0

bc=0

ca=0

alb, bOcand cOa

So they are [lto each other.

d=[f  (Given)
32+X2 +1:22 +12+y2
y2_X2:5
(y=x)(y+x)=5
6(y-x)=5
y-x=9%
81,4
12’y 12
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3 =14




10.

CBSE TEST PAPER-06
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Three Dimensional Geometry

Find the directions cosines of x, y and z axis.

Find the vector equation for the line passing through the points (-1,0,2) and
(3,4,6)

Find the angle between the vector having direction ratios 3,4,5 and 4, -3, 5.
Find the vector and Cartesian equation of the line through the point (5, 2,-4)
and which is parallel to the vector 3+ 2] -8k

Find the angle between the lines

=3 +]-2k)+A(0-]-2K

= (21 - ] -56K) + (3 - 5] - 4k)

Find the shortest distance between the lines

=(1+2]+K)+ (-] +K)

20 =] —K)+ (2 + ] +2k)

Find the direction cosines of the wunit vector [to the plane
F.(GiA - 3] - 2lA<) +1=0passing through the origin.

Find the angle between the two planes 3x - 6y + 2z =7 and 2x + 2y - 2z =5
Find the vector equation of the plane passing through the intersection of
planes r.(i+]+k) =6 and r.(2i +3] +4k) = -5And the point (1,1,1)

Find the coordinate where the line thorough (3,-4,-5) and ((2,-3,1) crosses

the plane 2x+y +z=7
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CBSE TEST PAPER-06
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Three Dimensional Geometry [ANSWERS]

Ansl. 10,0, 0,1,0 0,01
Ans2. Leta and b bethe p.vofthe points A (-1,0,2) and B ( 3, 4 6)
r=a+A(b-a)

= (=1 +2]) + A(di + 4] + 4k)

Ans3. Letai=3,b1=4,c1=5andaz;=4,b,=-3,c2=5
oS0 = 8 a+h b+g ¢ _1
Jal+bi+c’  a’+bi+c, ) 2
6=60°
Ans4. a=5i+2]-4k, b=3+2j-8k
Vector equation of line is
r=a+Jb

=5f+2] —4R+A(3f+2] —8@)

Cartesian equation is
Xi+y]+zk=5+2] -4k + (3 +2] -8Kk)
Xi+y]+2zk=(5+31)i +(2+21)] +(-4-81)k
Xx=5+31,y=2+24,z=-4-81

Xx=-5_y-2 z+4

3 2 -8
Ans5. Let @ is the angle between the given lines
61 = f - ] - 2|A(
and

b, =3i -5] -4k

b, b,

cosf =|=—

o
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Anseé.

(-i-2lud-5i-4)
iaka s |

3+5+8_ 16

V650 /50

16

J6 52

16 J3

J2x3xl5x2 3
_ 81643
/2/x3x5
83

cosfd =——
1

52—511 :?—3]:—2R
i j kK
61X62:1 -1 1
2 1 2

= -3 +3k

‘(i—s] —212).(—3?+3|2‘

d= -
‘—Bi +3k ‘
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Ans7.

Ans8.

Ans9.

r.(6i-3j-2k)=-1

r.(=6i +3j +2k) =1...(0)

‘—6?+3]+2IA<‘:\/36+9+4:7

Dividing equation 1 by 7

~(—6.A 3. 2Aj 1

r|—i+=j+=-k|==
7 7 1) 7

n=91+3542(¢Tn=d
7 7 7

. . . ~ =6
Hence direction cosines of n is =

ollw
~N N

Comparing the giving eq of the planes with the equations

A1x+B1iy+C1Z+D=0,A2x+ By +C2Z+D2=0

A1=3,B1=-6,C1=2

A=2,B2=2,C2=-2

ep-|___AA+BBCC, |
VAT +B, +C7 A7 +B +C;

—10‘

7x 243
5 5J3

73 21
6=CO0S™ (%]

21

m=i+]+kn =2 +3] +4k
di=-5,d,=6

Using the relation

r.(n +An)=d, +Ad,
r[(L+22)i +(1+34)] + (1+4A)k] =6-5].....(1)
taking r=xi+ y] + 7K

(Xi + Y]+ ZK)[(1+22)i + (1+31) ] + (1+4A)k] =6 -5
(A+22)x+(1+31)y+(1+44)z=6-51
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(X+y+z-6)+A(2x+3y+4y+4z+5)=0....(2)
plane  passes through thepoint (1,11
3

14
put Ain eq (1

r. (1+§jf+£1+3J]+[1+§le< _p-

7 14 7 14
*(10’.‘ 23~ 13Aj_69
i+—j+=k |==

r.(20i + 23] +26Kk) = 69

Ans10. Given points are A(3,-4,-5)
B(2,-3,1)
Direction ration of AB are 3-2, -4+3, -5-1
1,-1,-6
Eq. of line AB

X-3_y+4 Z+5
= = = A(sa
T T T )

X=A+3y=-A-4,Z=-6A-5
let

(A+3, —A-4, —64-5) liesin
the plane 2x+y+Z=7
2A+3)+(-A-4)+(-6A-5 =7
A=-2

1-27)

are the required point
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10.

CBSE TEST PAPER-07
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Three Dimensional Geometry

What is the direction ratios of the line segment joining P(x1 y1 z1) and Q (x2
Y2 22)

X+3 y-5_ z+6
4 2

The Cartesian equation of a line is Find the vector

equation for the line.

x+3: y—1: Z_sand x+1: y—2: z-5
-3 1 5 -1 2 5

Show that the lines are

coplanar.

Find the shortest between the | 1 and I whose vectors equations are
i+]+22-]+k)
2iA+]—|A<+/,1(3iA—5] +2R)

Find the angel between lines
(2?—5] +|A<) +A(3f+ 2] +6lA<)
= (7i —6K) (i + 2] + 2K)

r
r

|

|
<

+

N

N

o

X
|
<
|

N

Show that the lines X5 =——=—and-===— Are perpendicular to each

others
Find the vector equations of the plane passing through the points R(2,5,-3),
Q(-2,-3,5)and T (5,3,-3)

Find the Cartesian equation of the plane F(f + ] - |A<) =2

Find the equation of the plane through the intersection of the planes

3x-y+2z-4=0andx +y+z -2 =0 and the point (2,2,1)

If the points (1,1p) and (-3,0,1)be equidistant from the plane
r.(3 +4] -12k) +13=0, then find the value of p.
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Ans1.

Ans?2.

Ans3.

Ans4.

CBSE TEST PAPER-07

CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Three Dimensional Geometry [ANSWERS]

X2 — X1, y2 - y, and zz-z1 are the direction ratio of the line segment PQ.

Comparing the given equation with the standard equation form
X=X _Y~M_274

a b c
I =(=3+5] +6K) + A(2i + 4] +2Kk)

x1=-3,y1=1,21=5
a1 =-3,b1=1,c1=5
x2=-1,y2=2,22=5
az=-1,b2=2,c2=5

X=X YomY 47Z 2 10
a b, ¢ |=|-3 1 5=0
z, b, C, -1 2 5

511=iA+],51=2A—]+IA<
=21 +]—kDb.=3-5]+2k
ao—a =i-k
i ]k
bixb,=|2 -1 1
3 5 2
=3 -]-7k
‘51><52‘=x/§
|| ®BxB) @ -a)|_[3-0+7] _ 10
S | e
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Ans5. by =3iA+2j +6k
b, =i+2] +2k
The angle @ between them is given by

(3f+2] +6I2).(iA+2] +2IA<)‘
‘3iA+2] +6I2HiA+2] +2§‘ ‘

3+4+12
V499

19 19
T7x3 21

x=-5_y—-(-2) z-0
7 -5 1
x-0_y-0_z-0
1 2 3
a=70b=-5¢=1
a,=1b,=2,c,=3
For O
aiaz+bibz+cic2=0
L.H.S
=7x1+(-5%2)+1x3
=7-10+3
=0
hence |, 01,

Ansé6.

Ans7. Let
a=2+5] -3k
b=-2i —3j +5k
c=5+3j -3k
Vector equation is
(r-a).[(b-a)x(c-a)] =0
[r —(2i +5] —3K)].[(-4i —8] +8K)x (3 -2])] =0
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Ans8.

Ans9.

Ans10.

LetA o
r=xi+yi+zk
ri+j-k=2
(Xi+yi+zK)(i+]-K) =2
X+ty—-z=2

Which is the required equation of plane.

Equation of any plane through the intersection of given planes can be taken
as (Bx—-y+2z-4)+A(x+y+z-2)=0....(i)

The point (2,2,1) lies in this plane

A=-2/3putineq...(i)

(3x—y+22—4)—§(x+ y+z-2)=0
7X-5y+4z-8=0

The given plane is
r.(3+4]-12k)+13=0

(xi +y]+2zK).(3 +4] -12k) +13=0
3x+4y-12z+13=0....(i)

This plane is equidistant from the points (1,1,P) and (-3,0,1)

3(D) +4(1) -12p+13 _ [3(=3) +4(0) -12(1) +13
\/32 +4% +(-12)° ) \/32 +4% +(-12)°

|20-12p| =|-§

20-12p =+8

7
=-lor —
P 3

277



10.

CBSE TEST PAPER-08
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Three Dimensional Geometry

If aline has the direction ratios -18, 12, -4 then what areits direction cosines
Find the angle between the pair of line given by

F:3f+2] — 4k + A (f+2] +2I2)

r :Sf—Z] +y(3f+2] +6|2)

Prove that the points A(2,1,3) B(5, 0,5)and C(-4, 3,-1) are collinear

find the distance between the lines |, and |, given by

A

r=i+2]—4k+A(2i +3] +6K)
r =3 +3] =5k + (21 +3] +6k)

Find the angle between lines
X_Y_Z X-5_y- 2 z-3
272 1 4 1 8
Find the shortest distance between the lines
X+1_y+1_ z+1and Xx-3_y-5_z-7
7 -6 1 1 -2 1
Find the vector and Cartesian equations of the plane which passes through the
point (5,2,-4) and [Jto the line with direction ratios (2,3,-1)

Find the Cartesian equation of the plane

r[(5-2t)i +(3-1)] +(25+1)k] =15

Find the equation of the plane through the line of intersection of the planes

X +y +z=1and 2x + 3y + 4z=5whichis O of the planex-y +z=0

Find the distance of the point (-1,-5,-10) from the point of intersection of the line

r=(2i—j+2K)+A(3 +4] +2k) and the plane 1.(i-]+Kk) =5
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CBSE TEST PAPER-08
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Three Dimensional Geometry [ANSWERS]

Ans1. a=-18,b=12,c=-4
a+b*+c% = (-18)% + (12)° + (-4)°
= 484
_ -18 _-18_-9

“Jasa T 2 11

Ans?2.
by=i+2]+2k
b, =3 +2] +6k

| bb: |19
cosl =|——|=—
| 24
Ans3. The equations of the line AB are
X=X — Y=Y — Z-
X=X YooV 474
Xx-2_y-1_ z-3
5-2 0-1 5-3
X=2 -1_1z-3
=¥ 2= (1)

3 1 2
f A, B, Carecallinear, C liesin equation (1)
-4-2 3-1_ -1-3
3 -1 2
=-2=-2

-2
Hence A,B,C are collinear
Ans4. 511=iA+2]—4IA<
a, =3 +3] 5K

since b =b,
Henceline are parallel
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Ansb.

Ansé6.

a-a=2-]-k
i ]k
bx(a;-a)=[2 3 6
2 1 -
BX(éz—él)

d =X
b

‘—9? +14] -4k
J49
J293 /293

Jag o7

x-0_y-0_z-0

2 2 1

Xx-5_y-2_z-3

4 1 8

a=2b=2c-=1

8, =4, =1c,=8

61.62‘

61|
24)+21)+18) |

V22 422 4142 + 12 + 82|

8+2+8

Jo+/81

18

27

2

cosd =

3

@=cos* (gj
3

A A

a=-i—]-k
a, =3 +5] + 7k
by =7i-6] +1Kk
b2 =iA—2]+IA<
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a,—a, =4i+6] +8k
i j k

61X62:7 -6 1
1 -2 1

=—4i -6j -8k

b2 xB2| = /(-4)” +(-6)* + (-8)?

=116

=229

|| @ amxn)

‘ ‘leﬁz‘

_|-116| _ 11858

229 2429

=24/29

Ans7. a=>5+ 2] — 4k
N=2i+3j-k
Vector equation is
(F—a)N =0
[r = (5 +2] -4K)].(2 +3] -K) =0
Cartesian equation is
r=x+vyj+zk
[xf+ y] + zI2—5] —2] +4I2].[2iA+3] —12] =0
(x=5)i +(y-2)] +(z+4)k).(2 +3] -k) =0
2(x-5+3(y-2)-(z+4) =0
2x-10+3y-6-z-4=0
2x+3y-z=20

AnsS. r[(5-2t)i +(3-1)] +(2s+1)k] =15

(Xi + Y] +zK).[(s—-20)i +(3-1)] + (25 +t)k] =15
(s—2t)n+(3-t)y+(2s+t)—-z=15
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Ans9. Equations of any plane through the intersection of given planes are be written is
(x+y+z-D)+A(2x+3y+4z-5)=0
@+2)x+(1+31)y+(1+44)z-1-54=0...(

This planeisit right angle to the plane x-y+z=0
@+2)@Q+@+3)(-)+@+4)@® =0
A=-1/3

putAin equation (1)

(1—3}({1—5) y+[1—iljz —142=0
3 3 3 3

Xx—z+2=0

Ans10. f= (20— | +2K) + A3 +4] +2K)
X“2_y*1_272_, i)
3 4 2

coordinetsare
3N+2,41-1,24+2
andr.(i—-]+k)=5
(xi+y]+2zK).(i-]+k) =5
Xx—y+z=5...(1)
coordinateliesin eq. (ii)
A=0
we get (2,-1,2)
Arethe coordinate of the point of intersection of the given line and the plane
(-1,-5,-10)and (2,-1,2)

req. distance =+/(2+1)? +(=1+5)% + (2+10)?
=13
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10.

CBSE TEST PAPER-09
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Three Dimensional Geometry

Find the direction cosines of the line passing through the two points

(2,4,-5) and (1,2,3).

Find the equation of the plane with intercepts 2,3 and 4 on the x, y and z axis
respectively.

X-3_y+2_z-5
-2

If the equations of aline AB is find the directions ratio of

line paralel to AB.

Find the distance of a point (2,5,-3) from the plane F.(Gf —3] + 2I2) =4
Find the angle b/w the line
X-2 _ y—1: Z+3and X+ 2 _ y—-4 _ z-5
2 5 -3 -1 8 4
Find the shortest distance

r=(+2]+3K) +A(i —3] +2k)and r = (4i +5] +6k) + (2 +3] +K)

Find the vector equation of a plane which is a a distance of 7 units from the
origin and normal to the vector 3 +5] -6k

Find the Cartesian equation of plane r.(i + ] —K) =2

Find the equation of the plane that contains the point (1,-1,2) and is [ to each of

the plane 2x+3y-2z=5 and x+2y-3z = 8
Find the vector equation of the line passing through (1,2,3) and ||to the planes

r.(i-j+2k)=5andr.(3+i+k)=6
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CBSE TEST PAPER-09
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Three Dimensional Geometry [ANSWERS]

Ansl. Let P(-2,4,-5) Q (1,2,3)
PQ =+/(1+2)% +(2-4)? +(3+5)’
=/9+4+64
=77
thedirectioncosinesof theline
Joiningtwo point is
1+2 2-4 3+4

J77 T T
3 -2 8

V83 V77 T

Ans2. Let the equation of the plane be
§+X +E =1
a b c

Z+i+ g
2 3 4

6x+4y+3z=12

Ans3. X_3:y+2:Z
1 -2

;5 the direction ratios of aline parallel to AB are 1, -2, 4

Ans4. a=2i+ 5} -3k
N =6i-3]+2k,d =4
aN.d
d=1— [-r.N=d
IN|
‘(2?+5] —3K).(61 - 3] + 2k) —4{
B 6 —3] + 2k
_[12-15-6-4 13
\V36+9+4 7
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Ans>5.

Ansé6.

Ans7.

by=2i +5] -3k
b, = —i +8] +4k
beb2

cosl =|——=
‘b1Hb2‘

_[2(=0+5(8) +(-3)(4)|

T Jasven
26
938

_ 26
f=cos?t| —
(9\/@)

an=i+2]+3k
by =i-3]+2k
a :4iA+5]+6IA<
b, =2 +3] +k

52—5.1:3?+3]+3|2

A A

]k
bixb,=|1 -3 2
2 3 1
= -9 +3j +9k
4 = (82 ~22) (b1 xb2)
‘leBz‘
=‘L‘=i
3/19| V19
3 +5] —6K
\(ﬁ)\:\/%
~ n
n=—
n
_ 3 iA+ 5 ]_ 6
70 70 70

A

k
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Ans8. F.(iA+ ] - IA<) =2
letr = xi +y]j + zK
(Xi+yi+2zk).(i+]-k) =2
X+y-z=2

Ans9. The equation of the plane containing the given point is
A(x-1)+B(y+1)+C(Z-2)=0... [i]
Condition of [0to the plane givenin (i) with the plane
2x+3y-27=5, x+2y-3z=8
2A+3B-2C=0
A+2B-3C=8
On solving
A=-5c, B=4C
Sx-4y-Z=7

Ans10. line passin gthrough (1, 2,3)
iea=i+2]+3k
and|| tothe planes
61 :iA— ] + ZlA(
62 = 3iA+ ] + IA(
O Thelineisnormal tothevector

i j k
bixb, =1 -1 2
31 1
= -3 +5] +4k
[0 Thereg. eg.of thelineis
r=i+2i+3k+A(=3 +5] +4k)
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10.

CBSE TEST PAPER-10
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)

Topic: - Three Dimensional Geometry

If the line has direction ratios 2,-1,-2 determine its direction Cosines.

X-5_y+4 _z-6
7

The Cartesian equation of a line is . Write its vector form

2x-1_4-y z+1
7

write the direction

Cartesian equation of a line AB is

ratios of a line parallel to AB.

Find the angle between the line X;rl = % =z (_5 3 and the plane 10x +2y-11z=3
Find the value of P SO that the lines
17x_7y-14_ 2-3 and fo7x_y=5_ 6-2 are at right angles.

3 2p 2 3p 1

Find the shortest distance between the lines whose vector equation are
r=@1-t)i+(t-2)j+(3-20)k

r=(s+Di+(2s-1)] - (2s+Dk

Find x such that four points A(3,2,1) B(4,x5)(4,2,-2) and D (6,5,-1)are
coplanar.

Find the angle between the two planes 2x +y-2z=5 and 3x -6y -2z = 7using
vector method.

Find the equation of the point where the line through the points A(3,4,1) and
B(5,1,6) crosses the XY plane.

Prove that if a plane has the intercepts a,b,c is at a distance of p units from

the origin then

1. 1 1_1
+

2

2@ b p
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CBSE TEST PAPER-10
CLASS - XII MATHEMATICS (Vectors & Three Dimensional Geometry)
Topic: - Three Dimensional Geometry [ANSWERS]

2 -1 -2 2 -1 -2
Ansl. , , == - =
V@2 + (-1 + (-2 7 +(D*+(-2° (2 +(-)°+(-2* 3 3 3

Ans2. r=a+b

a=5i—4]+6k

b=3+7] +2k

r=(5-4]+6Kk)+A(3 +7] +2K)
Ans3. Given eguation of aline can be writtenis

1
XT5 y-4 _z+1
1 =7 2

Thedirection ratios of aline parallel to AB are 1, -7, 2.
Ans4. I =(=i+0.] +3K) +A(2 +3] +6K)

andr.(10i + 2] -11k) =3

here b= 2i +3] +6k

and n=10i +2j -11k

dng= b.n

i
_|20+6-66|_| -40|_ 8
| 7x15 | |7x15| 21

x-1_ y-2 z-3
Ans5. = = |

3 2 3 (i)

7

288



-3
a,=—" b, =1c,=5

for D
aa, +bh, +cc ,=0

-3p), 2p _
-3 — [+— @D +2(-5 =0
3( = J+ 7 D +2(-5)
9p,2p_10

7 7 1
9p+2p-70

=0

=0

Anseé6.

—) —)

ZJ +3k+t(|+j—2k)
i—]- k+s(|+21 2k)

o ol —:1 —:1
I 1
—_ =

I

N

—)

+

w

~>

o p
] 11

=2i-4]-3k
‘61X62‘ = /(2 + (-4)? + (-3)?
=29

| |Ge-) (Buxbs)|_

Ans7. The equation of plane through
A(3,2,1),C(4,2,-2) and D (6,5,-1) is

8
RE

—A —

blxb,
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X=X
X=X
X=X

y-2 z-1
2-2 -2-1=0
5-2 -1-
Ix-7y+3z-16=0...(i)

X—3
4-3
6-3

The point A,B,C,D are coplanar
9x4-7x+3%x5-16=0

Xx=5

Ans8. Np=2i+ ] ~2k
N.=3-6] -2k
N1.N>

cosd =

_|(@i+] - 2k).3 - 6] - 2K
| J4+1+49+36+4 |

4
21

@=cos* (ij
21

Ans9. The vector equation of the line through the point A and B is
r=3+4]+k+A[(5-3)i +(1-4)] +(6-1)K]
r= 3f+4] +I§+)l(2iA—3] +5ﬁ)....(i)

Let P be the point where the line AB crosses the XY plane. Then the position
vector r of the point Pistheform

Xi+Y]

Xi+yi = (3+21)i +(4-31)] + (L+51)k

X=3+2|y=4-3)

... (13 23
reg. pointis| —,—,0
& p (5 : j
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Ans10. The equation of the plane in the intercepts fromis X+ Y+ Z =1 distance of this

a b c
plane from the origin is given to be p.

‘1.O+1.0+1.0—4
_ |a b c

T

1 1 1
[ S Bl
a> b* ¢

a? b ¢
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CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Linear Programming)

Topic: - Linear Programming

Reshma wishes to mix two types of food P and Q in such away that the vitamin contents of
the mixture contain at least 8 units of vitamin A and 11 units of vitamin B. food P costs Rs
60/kg and Food Q costs Rs 80/kg. Food P contains 3 units/kg of Vitamin A and 5 units/kg
of Vitamin B while food Q contains 4 unitskg of Vitamin A and 2 units/kg of vitamin B.
Determine the minimum cost of the mixture.
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 be made from
5kg of flour and 1kg of fat assuming that there is no shortage of the other ingredients used
in making the cakes.
A factory makes tennis rackets and cricket bats. A tennis racket takes 1.5 hours of machine
time and 3 hours of craftman’s time in its making while a cricket bat takes 3 hour of
machine time an 1 hour of craftman’s time. In a day, the factory has the availability of not
more than 42 hours of machine time and 24 hours of craftsman’s time.
(i) What number of rackets and bats must be made if the factory ist work at full capacity?
(i1) If the profit on aracket and on a bat is Rs 20 and Rs 10 respectively, find the maximum
profit of the factory when it works at full capacity.
A manufacturer produces nuts and bolts. It takes 1 hours of work on machine A and 3 hours
on machine B to produce a package of bolts. He earns a profit of Rs 17.50 per package on
nuts and Rs 7.00 per package on bolts. How many package of each should be produced each
day so asto maximise his profit, if he operates his machines for at the most 12 hours a day?
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 screws A, while it takes 6
minutes on automatic and 3 minutes and 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 al the screws he manufactures, how many package of
each type should the factory owner produce in a day in order to maximise his profit?

Determine the maximum profit.
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10.

A cottage industry manufactures pedestal lamps and wooden shades, each requiring the use
of a grinding/cutting machine and a sprayer. It takes 2 hours on grinding/cutting machine
and 3 hours on the sprayer to manufacture a pedestal lamp. It takes 1 hour on the
grinding/cutting machine and 2 hour on the sprayer to manufacture a shade. On any day, the
sprayer is available for at the most 20 hours and the grinding/cutting machine for at the
most 12 hours. The profit form the sale of alamp is Rs 5 and that from a shade is Rs 3.
Assuming that the manufacturer can sell al the lamps and shades that he produces, how
should he schedule his daily production in order to maximise his profit?

A company manufactures two types of novelty souvenirs made of plywood. Souvenirs of
type A require 5 minutes each for cutting and 10 minutes each for assembling. Souvenirs of
type B require 8 minutes each for cutting and 8 minutes each for assembling. There are 3
hours 20 minutes available for cutting and 4 hours for assembling. The profit is Rs 5 each
for type A and Rs 6 each for type B souvenirs. How may souvenirs of each type should the

company manufacture in order to maximise the profit?
A merchant plans to sell two types of personal computers — a desktop model and a portable

model that will cost Rs 25000 and Rs 40000 respectively. He estimates that the total
monthly demand of computers will not exceed 250 units. Determine the number of units of
each type of computers which the merchant should stock to get maximum profit if he does
not want to invest more than Rs 70 lakhs and if his profit on the desktop model is Rs 4500
and on portable model is Rs 5000.

A diet isto contain at least 80 units of vitamin A and 100 units of minerals. Two foods F,
and F, are available. Food F1 costs Rs 4 per unit food and F, costs Rs 6 per unit. On unit of
food F; contains 3 units of vitamin A and 4 units of minerals. One unit of food F, contains 6
units of vitamin A and 3 units of minerals. Formulate this as linear programming problem.
Find the minimum cost for diet that consists of mixture of these two foods and also meets
the minimal nutritional requirements.

There are two types of fertilizers F; and F,. F; consists of 10% nitrogen and 6% phosphoric
acid and F, consists of 5% nitrogen and 10% phosphoric acid. After testing the soil
conditions, a farmer finds that she needs atleast 14kg of nitrogen and 14kg of phosphoric
acid for her crop. If F; costs Rs 6/kg and F; costs Rs 5/kg, determine requirements are met

at aminimum cost. What is the minimum cost?
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Ans 01.

Ans 02.

Ans 03.

CBSE TEST PAPER-01

CLASS - XII MATHEMATICS (Linear Programming)
Topic: - Linear Programming [ANSWERS]

Let food P consist of x Kg and food Q consists of Y Kg.
Z = 60x + 80y
3x+4y>8

SX + 2y 2 1 1 = . ,

x>0
y=0
Hence, Cost is minimum = Rs 160

When x =2, yzé

Y

Let x be number of cakes of first kind and y the number of cakes of other kind.

L=x+y

200x + 100y < 5000 N

= 2x+y <50
25x+ 50y <1000
= x+2y<40
x=>0,y=>0

Maximum number of cakes
Z =30
When x =20,y = 10.

Let the number of cricket and the number of cricket bats to be made in a day be x

and y respectively.
Z=x+y
and also P = 20x + 10y

gx+3ys 42

= X+2y<28
3X+y<24

x=20,y=0

(i) MaximumZ=16at x=4 y=12
(i) P=20%x4 +10x12

=200
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Ans 04. Let the manufacture produce x nuts and y bolts
Z=17.50x+7y
x+3y<12
3x+y<12
X1y=0
Maximum profit
Z=Rs 73.50 at =

X=3,y=3

Ans 05. Let the manufacturer produce x packages of screw A and y packages Screw B.
Z=7x+10y
4x + 6y < 240
= 2x+3y<120 T
6%+ 3y < 240
— 2x+y<80 :

Vo

x=0,y =0

profit is maximum = 410

When 30 packages of screw A and 20 package
of screw B.

Ans 06. Let x be pedestal lamps and y wooden shades
Z =5x+ 3y
2x+y <12
3x+2y <20
x=>0,y=0
profit maximum
when 4 pedestal lamps

4 wooden shades

Ans 07. Letx souvenirs of type A and y souvenirs of type B
Z =5x + 6y Ay
5x + 8y < 200
10x + 8y < 240
= 5x+4y <120
x=>0,y=>0.
Maximum profit is Rs 160

When 8 souvenirs of Type A and 20 souvenirs
of type B.
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Ans 08.

Ans 09.

Ans 10.

Let the merchant stock x desktop computers and y portable computer.

Z =4500x + 5000y

x+y <250

25000x + 40000y < 700000

= 5x + 8y <1400

x=>0,y=>0.

Profit is maximum = 1150000

When 250 desktop computers and 50
portable computers are stocked.

Let the diet contain x unit of food F1 and y units of food Fo.

7 = 4x +6y
3x+ 6y >80
4x + 3y > 100
X=0,y=0

7 is minimum when 24 units of food F1 and

4 . ..
5 unit of food F2 are mixed minimum cost =

104 .

Let the farmer use x Kg of F1 and y Kg of F».
Z = 6x + 5y
10x, Y 5 14
100 100

6x 10y
100 100
x=0,y=0.
Minimum cost
Z=100

at x=100

y =80
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Linear Programming)

Topic: - Linear Programming

Two tailors A and B earn Rs 150 and Rs 200 per day respectively. A can stitch 6 [6]
shirts and 4 pants per day while B can stich 10 shirts and 4 Pants per day. How many
days each work if it is desired to produce at least 60 shirts and 32 pants at a
minimum labour cast?

A farmer mixes two brands p and Q of cattle feed. Brand P, costing Rs 250 per bag, [6]
contains 3 units of nutritional elements A, 2.5 units of element B and 2 units of element

C. Brand Q costing Rs 200 per bag contains 1.5 units of nutritional element A, 11.25 units

of element B and 3 units of element C. The minimum requirements of nutrients A, B and

C are 18 units, 45 units and 24 units respectively. Determine the number of bags of each
brand which should be mixed in order to produce a mixture having a minimum cost per
bag? What is the minimum cost of the mixture per bag?

A dietician wishes to mix together two kinds of food X and Y in such a way that the [6]
mixture contains at least 10 units of vitamin A, 12 units of vitamin B and 8 units of

vitamin C. The vitamin contents of one kg food are given below:

Food Vitamin A Vitamin B Vitamin C
X 1 2 3
Y 2 2 1

A manufacture makes tow types of toys A and B. three machines are needs for this [6]

purpose and the time (in minutes) required for each toy on the machinesis given below:

Machines
Typesof Toys I [ [l
A 12 18 6
B 6 0 9

Each machine is available for a maximum of 6 hours per day. If the profit on each toy on
of type A isRs 7.50 and that on each toy of type B is Rs 5, show that 15 toysf type A and
30 of type A and 30 of type B should be manufacture in a day to get maximum.
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An aeroplane can carry a maximum of 200 passengers. A profit of Rs 1000 is made on [6]

each executive class ticket and a profit of Rs 600 is made on each economy class ticket.

The airline reserves at least 20 seats for executive class. However, at least 4 times as

many passengers prefer to travel by economy class than by the executive class. Determine

how many tickets of each type must be sold in order to maximise the profit for the airline.

What is the maximum profit?

Two godowns A and B have grain capacity of 100 quintals and 50 quintals respectively. [6]

They supply to 3 ration shops, D, E and F whose requirements are 60, 50 and 40 quintals

respectively. The cost of transportation per quintal from the godowns to the shops are

given in the following table:

Transportation cost per quintal (in Rs)
From/To A B
D 6 4
E 3 2
F 2.50 3

How should be the supplies be transported in order that the transportation cost is minimum?

What isthe minimum cost?

An oil company has two depots A and B with capacities of 7000 L and 4000 L respectively. [6]

The company isto supply oil to three petrol pumps, D, E and F whose requirements are 4500L ,
3000L and 3500L respectively. The distances (in km) between the depots and the petrol pumps

isgivenin thefollowing table:

Transportation cost per quintal (in Rs)
From/To A B
D 6 4
E 3 2
F 2.50 3

Assuming that the transportation cost of 10 litres of oil Rs 1 per km, how should the delivery be

scheduled in order that the transportation cost is minimum? What is the minimum cost?
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A fruit grower can use two types of fertilizer in his garden, brand P and Q. The amounts (in kg) [6]
of nitrogen, phosphoric acid, potash, and chlorine in a bag of each brad are given in the table.
Testes indicate that the garden needs at least 240 kg of phosphoric acid, at least 270 kg of
potash and at most 310 kg of chlorine.

If the grower wants to minimize the amount of nitrogen added to the garden, how many bags of

each brand should be used? What is the minimum amount of nitrogen added in the garden?

Kgper bag
Brand P Brand Q
Nitrogen 3 3.5
Phosphoric acid 1 2
Potash 3 1.5
Chlorine L5 2

Anil wants to invest at most Rs 12,000 in bonds A and B. According to the rules he [6]
has to invest at least Rs 2000 in bond A and at least Rs 4000 in bond B. If the rate of
interest on bond A is 8% per annum and on bond B, it is 10% per annum, how should

be invest the money for maximum interest.

A toy company manufactures two types of dolls. A and B market tests and available resources [6]
have indicated that the combined production level should not exceed 1200 dolls per week and

the demand for dolls of type B is a most haf of that for dolls of type A. Further, the
production level of dolls of type A can exceed three times the production of dolls of other type

by at most 600 units. If the company makes profit of Rs 12 and Rs 16 per doll respectively on

dolls A and B, how many of each should be produced weekly in order to maximise the profit?
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CBSE TEST PAPER-02

CLASS - XII MATHEMATICS (Linear Programming)
Topic: - Linear Programming [ANSWERS]

Ans01. Letthetwo tailorswork for x days and y days respectively
Z = 150x + 200y
6x + 10y > 60
= 3Xx+5y=>30
4x+4y>32
= Xx+y=8andx=0,y=>0
Z isminimum = 1350
When A work for 5 days B work for 3 days

Ans02. LetP=x
Q=y
Z = 250x + 200y h
3x + 1.5y > 18 - I\
2.5x + 11.25y > 45 RS
2x + 3y > 24 \.
x >0,y >0 \
Z =Rs 1950
Whenx=3y=6
Number of bags of brand P = 3 bags of brand Q = 6

Ans03. Letthedietician mix x Kg of food X and y Kg of food Y.
Z=16x + 20y
X+2y>10
2X+2y =212
=>X+y=6
3x+y=>8
Cost isminimum = 112 When 2 Kg of food X and 4 Kg of food Y are mixed.

Ans04. Let x toysof type A and y toys of type B

15 y
Z=—Xx+5 N
2 Y

12x+6y < 360 TR
= 2X+y<60
18x < 360 -
— x< 20 -
6x+9y < 360
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= 2x+3y <120
x=20,y=20

profitismaximum=262.5at A =15B =30

Ans05. X passengerstravel by executive class and y passengers travel by economy class. L
Z = 1000x + 600y L
X +y <200 T
X =20
y =80
x=0,y=0 ~ .,
profit is maximum = 168000
When x =120,y =80

Ans 06. :§x+§y+410
2 2

@100

100. oy
60-x=0 T i Oty
50-y=0

100 (x+Y) =0 @60 () (7 )% g J N

X,y=0 6o.

£
minimum = 510 >0
when D — 10
E - 50
F - 40

Ans07. 7z =X+ 43050

@ 7000 L
10 10 y 200,
4500~ x= 0 Y e,
3000 )

3000-y=0 @ @ @3500

4500
X+y-3500=0 Tmoo_y =
7000-(x+y)=0 %52, oV

+
x=20,y=20 4000 L

Minimum = 4400
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Ans08. Let the fruit grower mix x bags of brand P and Y bags of brand Q
7
Z=3X+—
5 y
X+2y =240
3x +g y>270

gx+2y5310

x=20,y=20
minimum = 470 Kg
P=40

Q=100

Ans09. Let Anil invest x inbond A and Y in bond B,
P :ﬁ+10_y
100 100
X +y <12000
X = 2000
y = 4000

x=>0,y=0

P is maximum = 1160
X = 2000
y = 10,000

Ans 10. X dollsof type A and y dolls of type B. Ay
Z =12x + 16y
X +y <1200
y<Z
2
x < 3y +600

Profit is maximum = 16000
A =800
B =400
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CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Probability)

Topic: Probability
In aschool there are 1000 students, out of which 430 are girls. It isknown that out  [4]

of 430, 10% of the girls study in class XII. What is the probability that a student
chosen randomly studiesin class X1I given that the chosen student isa girl?

A die thrown three times. Events A and B are defined as below. [4]
A: 4 on the third throw

B : 6 on the first and 5 on the second throw.

Find the probability of A given that B has already occurred.

Mother, father and son line up at random for a family picture [4]
E : Son on one end

F : Father in middle

Find (E |F)

An instructor has a question bank consisting of 300 easy True / False [4]
questions, 200 difficult True / False questions, 500 easy multiple choice
questions and 400 difficult multiple choice questions. If a question is selected

at random from the question bank, what is the probability that it will be an
easy guestion given that it is a multiple choice question?

If A and B are two independent events, then the probability of occurrence of [4]

atleast one of Aand Bis givenby 1-P (A) P (B').

A - Box of oranges is inspected by examining three randomly selected [4]
oranges drown without replacement. It all the three oranges are good, the
box is approved for sale, other wise, it is rejected. Find the probability that a
box containing 15 oranges out of which 12 are good and 3 are bad ones will

be approve for sale.

A fair coin and an unbiased die are tossed. Let A be the event head appear on [4]
the coin and B be the event 3 on the die.

Check weather A and B are independent events or not.
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10.

Probability of solving specific problem independently by A and B are % and

% respectively of both try to solve the problem independently, find the

probability that
(i) the problem is solved

(ii) Exactly one of them solves the problem.

In a hostel 60% of the students read Hindi news paper, 40% read English
news paper and 20% read both Hindi and English news papers. A student is
selected et random.

(a) Find the probability that she read neither Hindi nor English news papers.
(b) If the reads Hindi news paper, find the probability that she reads English
news paper.

(c) If she reads English news papers, find the probability that she reads Hindi

news paper.

Three cards are drawn successively, without replacement from a pack of 52
well shuffled cards. What is the probability that first two cards are kings and

the third card drawn is ace.
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Ans 01.

Ans 02.

Ans 03.

CBSE TEST PAPER-01
CLASS - XII MATHEMATICS (Probability)

Topic: Probability {answers}

Let E, student chosen randomly studiesin class X1, F randomly chosen student is girl.
PEF="7

430

== =043
P(F) = To00
P(En F)—4—3—0043
1000
P(E/F) _P(EnF)
P(F)
_0043 .,
0.43

Total sample space = 216

(114) (12.4)...(16,4) (214) (2,2,4)...(2.6,4)
A=|(314) (324)..(36,4) (414) (424)...(46,4)
(514) (5.2.4)...(5.6,4) (6.14) (6.2,4)...(6,6,4)

B={(6.51) (6,52) (6,53) (6,54) (6,55) (6,56)}
An B={6,54}
6 1
P(B) =5 P(ANB) =
1
_PAnB) _216 _1
P (A/B) = PE -6 "6

= {mfs, msf, fms, fsm, smf , sfm}
mfs, fms, smf, sfm}

S=
= {
F= {mfssfm}
EnF =
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Ans04. let E: easy question

F: multiple choice question
total questions = 300 + 200 + 500 + 400 = 1400
500 + 400 9
P(F) o =1,
1400 14
PEnp= S0 _5
1400 14
P (E/F) = P(ENF
P (F)
k)
=14
9
14
.
9

Ans 05. P (at least one of A and B) = P (AUB)
=P(A)+P(B)-P(ANB)
=P(A)+PB)-P(A).P(B)
=P(A)+P(B)[1-P(A)]
=P(A)+PB)P(A)
=1-P(A)+P(B)P(A)
=1-P(A)[1-P(B)]
=1-P(A)P((B))

Ans06. required

probability = 12 X 1 X 10
15 14 13

s

91

Ans 07. S=

{(H,l) (H,2) (H,3) (H,4) (H,5) (H,G)}

(T.2) (7,2) (T,3) (T,4) (T.5) (T.6)

A : Head appear on the coin
B : 3 appear on thelice
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Hence A and B are independent

Ans08. E; : A solvesthe problem

E. : B solves the problem

1 1
P(E)==andP(E) = =
(E 5 (E2) :

() P (the problem is solved)
= 1—P (the problem is not solved)

o3

1.2
3 3
(i) P Exactly one of their solves the problem

= P(El) (1_ P(Ez)) + P(Ez) (1_ P(E1))

:1(1_1j+1(1_1):1
2(73) 737 2) 2

Ans09. E : Student read Hindi newspaper
F : Student read English newspaper
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60 _ 3 40 _ 2
P(E) = —=—-,P = = =
() 100 5 ) 100 5
2 _1
PENF=“ ==
EnH 100 5

()P(EOH =1-P(EOR
=1- (P(E)+P(P-PENF)

(i) P (FIE) =

Gii) P(E/F) = =17/

Ans 10. By multiplication theorem
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Probability)

Topic: Probability

Given three identical boxes I, 1l and Il each containing two coins. In box-1 both
coins are gold coins, in box-11, both are silver coins and in the box-111, there is one
gold and one silver coin. A person chooses a box at random and takes out a coin. If
the coin is of gold, what is the probability that the other coin in the box is aso of
gold.

Suppose that the reliability of a HIV test is specified as follows of people having

HIV, 90% of the test detect the disease but 10% go undetected of people free of
HIV, 99% of the test are Judged HIV — tive but 1% are diagnosed as showing HIV
+tive. From alarge population of which only 0.1% have HIV, one person is selected
at random, given the HIV test, and the pathologist reports him/her is HIV +tive
what is the probability that the person actually has HIV.

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

the machine B.

A doctor is to visit a patient. From the past experience, it is known that the

probabilities that he will come by train, bus, scooter or by other mean of

transport are respectively i, E, 1 and E The probabilities that he will be
10 5 10 5

late are 1 1 and i if he comes by train, bus and scooter respectively, but he

comes by other means of transport, that he will not the late. When he arrives he

is late. What is the probability that he comes by train.

A man is 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.
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10.

In answering a question on a multiple choice test a student either knows the

answer or guesses Let %be the probability that he knows the answer and % be

the probability he guesses. Assuming that a student who guesses at the answer

will be correct with probability % What is the probability that the student

knows the answer given that he answered it correctly.

A laboratory blood test is 99% effective in detecting a certain disease when it is
in fact, present. However, the test also yields a false positive result for 0.5% of
the healthy person tested (i. e if a healthy person is test then with probability
0.005 the test will imply he has the disease) If 0.1 percent of the population
actually has the disease, what is the probability that a person has the disease

given that his test result is positive.

An insurance company insured 2000 scooter drivers, 4000, car drivers and
6000 truck drivers. The probability of accidents is 0.01, 0.03 and 0.15
respectively. One of the insured persons meet with an accident what is the

probability that he is scooter driver.

A card from a pack of 52 cards is lost. From the remaining cards of the pack,
two cards are drawn and are found to be both diamonds. Find the probability

of the lost card being a diamond.

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin three times
and notes the number of heads. If she gets 1, 2, 3, 4, she tosses a coin once and
notes whether a head or tail is obtained. If she obtained exactly one had, what

is the probability that she threw 1, 2, 3 or 4 with the die?
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CBSE TEST PAPER-02
CLASS - XII MATHEMATICS (Probability)

Topic: Probability {answers}

Ans01. let By, B> and E; be the events that boxes|, 11 and |11 are chosen.

H@=H@=H@=%

let A bethe event the coin drawn is of gold.

pAE) =2 =1
P(AIE,)=0
_
PAIE) = 5
P(E) P(AIE) + P (E,) P(AIE,) + P(E;) P(AIE;)
2
B

Ans 02. let E denote the event that the person selected is actually having HIV and A the event
that the person’s HIV test is diagnosed as + tive.
let E' not having HIV.

P(E)=0.1%= 2L = 0001
150

P(E)=1-P(E)=0.999

P(AJE) = 90% = 2 = 0.9
100

P(AJE) = 1%= ﬁ =0.01
P (EA) = _ P (E) P(A||'5) ,
(E)P(A|E) + P (E) P(AE)

=0.083
Ans 03. let B1 = bolt is manufactures by A
B, = bolt is manufactured by B
B3 = bolt is manufactured by C
let E bolt is defective
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P (B1) =25% =0.25
P(By) =0.35
P (B3) =0.40
P (E|B1) =5% = 0.05
P (E|B2) =0.04
P (E|B3s) = 0.02
P(B,) P(EIB,)

P(B,) P(EB,) + P (B,) (PEB,) + P(B;) P(EIB,)

_ 28

69

Ans04. let E be the event that the doctor visits the patient late and let Ty, To, T3, T4, bethe

P (B,[E) =

event that the doctor comes by train, bus, scooter and other means of Transport

respectively.
3 1 1 2
P(MT)=—,P(M)==,P(M)=—, P(T,)==
(T) 0 (T2) = (T2) 0 (T,) c
1 1 1

P(ET) = 7. P(EI) =2, P(ET) = 77, P(E[T,) =0

P (T,) P (E[T))
P (T,) P (E[T,) + P (T,)P ((E[T,) + P (T,) P (E[T,) + P (T,) P (E[T,)
1

2
Ans 05. let E be the event that the man reports that six occursin the throwing of the dice and let

P(T,|E) =

S; be the event that six occurs and S, be the event six does not occur.

P(S)= % P(S)= %

PES)= S, PES)=1- =2
o (Sl - P(S) PEIS)
P(S)PEIS) +P(S) P (ER)
3
8

Ans 06. E; : the student knows the answer
E, : the student guesses the answer
A the answer is correct

P(A/E) =1, P(A/E) = =

I
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b (E./ A)= P (E) P (A/E)
P(E)P (A/E) + P (E) P (A/E,)

3
e S ¥
1X§+}X1 13

4 4 4

Ans07. E; : the person has the disease
E, : the person is healthy
A : test is positive

1 1 9

P(E)=01—,P(E,)=1-—=—

(l) 10 (2) 10 10
99

— P(A/E,) =0.
P(AE) = 100" F A5 70005

=3
1000
P(E) P(A/E)
P(E,) P (A/E,) + P (E,) P (AE,)

P (E,/A) =

o 1
_ 100~ 10
¥ _1_ 5 _9
x4+ x =
100 ~ 10 1000 10
_22
23

Ans 08. E; : Insured person is a scooter driver
E.: Insured personisacar driver

Es : Insured person is atruck driver

P(E)= 2000 _ 2000 _ 1
" 2000 + 4000 + 6000 12000 6
1
P (Ez) = 5
1
P (Es) = E
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let A Insured person meets with an accident

1
P(A/E)=001= —
(AIE)) 100
P (A/E,)=003= —
2 100

15

P (A/E,)=015= —
(A/E;) 100

P(E)P(A/E)+P(E,) P(AIE,) + P(E;) P(A/E,)
1

B2

Ans 09. E1:lost cardisdiamond
E2 : lost card is not diamond

let A : two cards drawn from the remaining pack are diamonds.

13 1 39 3
P(E)==—==,PE)===2
(&) 52 4 (E2) 52 4
P (AJE,) = 12C, _ 12x11
51C, 51x50
P (AVE,) = 13C, _ 13x12
51C, 51x50
P (E,) P (A/E,) + P (E,) P (A/E,)
_u
50

Ans 10. Ei:: 1, 2,3, 4isshownondice
E, : 50r 6 isshown on dice
4 2

PE)= <=2 PE)=2=

Wl

let A exactly one head shown up

P (AJE,) = % P (AJE,) = g

P (E) P(A/E) 8

P(E)P(AE)+P(E,)P(AE,) 11

P (E,/A) =
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10.

CBSE TEST PAPER-03
CLASS - XI MATHEMATICS (Probability)

Topic: - Probability

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

Let X denote the no of hours you study during a randomly selectee school day. The
probability that X can take the values x, has the following form where K is some
unknown constant
0.1lifx=0
kxifx=1,0r2
K((5B-x)ifx=3o0r4
0, otherwise
(a) Find the value of K
(b) What is the probability that you study at least two hours.
Exactly two hours? At most 2 hr.

p(x=x)=

Find the variance of the number obtained on a throw of an unbiased die.

Two cards are drawn simultaneously (or successively without replacement) for a
well shuffled of 52 cards. Find the mean, variance and standard deviation of the
number of kings.

From a lot of 30 bulbs which include 6 defectives, a sample of 4 bulbs is drawn at
random with replacement. Find the probability distribution of the number of
defective bulbs.

In a meeting 70% of the members favour and 30% oppose a certain proposal. A
member is selected at random and we take x = 0 if he opposed and x = 1 if he is in
favour. Find E (x) and var (x).

A and B throw a die alternatively till one of them gets a ‘6’ and win the game. Find
their respective probabilities of winning if A starts first.

Find the mean of the Binomial distribution B (4, %)

If a leap year is selected at random, what is the chance that it will contain 53
Tuesdays?

Bag I contain 3 red and 4 black balls and bag II contain 4 red and 5 black balls. One
ball is transferred from Bag I to Bag Il and then a ball is drawn from Bag II. The ball
so drawn is fund to be red in colour. Find the probability that the transferee ball is
black.
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CBSE TEST PAPER-03

CLASS - XII MATHEMATICS (Probability)
Topic: - Probability [ANSWERS]

Ans 01. Let x denote the number of doublets x=0, 1, 2, 3

6 1
Probability of getting doublet = — ==
yorg g % 6

Probability of not getting doublet = 1—% =g
X 0 1 2 3
P (x) 125 75 15 1

216 216 216 216

Ans 02.  The probability distribution of x is

X 0 1 2 3 4
P(x) |01 k 2k 2k k
(@)% pi=1
01+K+2K+2K+K=1
K=0.15
(b) p (study atleast two hr) =p (x = 2)
= 2K+2K +K
=5K
=5 x0.15
=0.75

p (Study exactly two hr) =p (X = 2)

=2K
=2 x0.15
=0.3

p (Study et most two hr) = p(x < 2)

=01+K+2K
=0.55
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Ans03. S={1,2,3,4,5,6}

p(l)=p(2)=p(3)=p(4)=p(5)=p(6)=%

X

P (x)

olk| =
ol N
olR| @
ol ®
ol Y
olk|

2 (x)= 1Xl+2xi+3xi+4xi+5xl+6x£ :E‘
6 6+ 6 6 6 6

6
E (x?)=1° ><1+22 x1+32 x£+42x£+521+62l :%
6 6 6 6 6 6 6
Var (x) =E (xz) -(Z )
ol
6 6
-9 44l
6 36
_ %
12
Ans 04. Let x denote the number of kings in a draw of two cards.
p(=0) = 222 =75
52C, 221
0 (x=1) = 4C, x 48C, _ 32
52C, 221
pix=2)= o=
52C, 221
X 0 1 2
p(x) | 188 32 1

221 221 221

x=E(x) = O><188+1x 32 +2x% 1

221 221 221

A
221
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Ans 05.

Ans 06.

188 _,
_+]_
221 221 221 221
Var (x) = X (x%) - (Z(x))°

_ 36 _(34Y
221 \ 221

(32, % 1 36

E=(x?)=0°x

Q
X
1
D <1
gqm
'_\
ol | &
| >
N

221
S=30
A = 6 defective bulbs
6 _1

P =— == defective bulbs
30 6

q= % = f non defective bulb
30 5

_ .\ _4 4.4 4_256
p(x_o)__x_x_x___
5 5 5 5 625

p(x=1)=4c p' q3:4(lj (ﬂf _ 256

5)(5) 625
1V (4 96
x=2)=4c,p°q*=6|=| |=| =—
p( )=4c, p* g (5) (5) 625
1\ (4) 16
x=3)=4c,pPq =4 |=| |=|=—
plx=3)=4c, ' ¢ =4[ ¢] (2] = 22
1" 1
x=4)=4c p*q=1|=| =—
p(x=4)=4c, p*q (5} o5
X 0 1 2 3 4

p(x) | 256 | 256 | 96 | 16 1
625 | 625 | 625 | 625 | 625

X 0 1
P () 30 70
100 100
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Ans 07.

Ans 08.

E(x):ox£+1x7_0 = 1
100 100 10
E(X2)202X£+12XE = E = l
100 100 100 10
1 49 70-49 21

S denote the success

F denote the failure

1 5
P(S)=—, P(F)=—
(S)=5 P(F)=¢
P (A winin thefirst throw) = (S) = %
P (A win in thethirsthrow) = 5,241
6 6 6
g
P (A winin the 5th throw) = (8)

Nl olo

7~/ N 7~ X\

P (A wins) = %+(§j (%)+
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e 3]
P(X =4) :404(:—13j4

meen = ij Xi p (xi)

2° 2 2 1
TAX— +2XOX— +3X4X — +4X]Ix—
3 3 3 3
108
= —2=4
TR

Ans 09.  Aleap contain 52 weeks and two additional days which can be Sunday and Monday,
Monday and Tuesday, Tuesday and Wednesday, Wednesday and Thursday,
Thursday and Friday, Friday and Saturday, Saturday and Sunday.

2
reg. prob. = =
€q. p 7

Ans 10. Let E1: red ball is transferred from bag I to bag II.
Ez : black is transferred from bag I to bag II.

3 3
P = ==
(El) 3+4 7
4 4
P(E)=—-==
(E) 3+4 7
Let A Red ball isdrawn from bag 11
4+1 5 1
P(A = = ==
(A/E) (4+1)+5 10
4 4 2
P(A/E)=——=—=2
(WE) 4+(5+1) 10
. P(E,)P(A/E,)
reg. probability P (E,/A) = 2
(5/%) = 5 E)p(ae)+ P(E) PIATE)
4.4
__ 107 _16
1,3,4,4 3
2 7 10 7
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CBSE MIXED TEST PAPER-01
(First Terminal Examination)

CLASS - XII MATHEMATICS
[Time : 1.50 hrs.] [M. M.: 50]

General Instructions:-

(i) All questions are compulsory.
(ii) There is no overall choice. However internal choice has been provided.

(iii) Marks allotted to each question are indicated against it.

2 -1
Q1L If A={3 4} Find A2 +2A 2 marks
(i+2j)’
Q2.  Constructa 3 x 3 matrix A = [aij] whose elements are given by aij = > 2 marks
Q3.  Find the value A which makes the following points collinear (2,3), (5, 1) & (1,1) 2 marks
. .13 3 2
Q4. Find the value f x for which = 2 marks
X 4 1
1 2 3 23
Q5. IfA= { 4 2 5} andB=|4 5/|.Find AB and BA. Is AB = BA? 2 marks
21

Q6.  Express the following matrix as the sum of a symmetric & a skew symmetric matrix.

4 marks

[
N N
o B S =
N OB oW
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Q7.  Find the inverse of following matrix using elementary row transformation. 4 marks

2 -1 3
1 3 -1
3 2 1
3 2 _ ,
Q8. IfA= 5 1 verify that A2 - 4A - I> = 0 and hence find AL 4 marks

a’+1 ab ac
Q9. Provethat| ab Db?+1 bc |=1+a’+b*+c? 4 marks
ac bc ¢+

Q10. Ifa,b,carein A.P, show that: 4 marks
X+l x+2 x+a

X+2 x+3 x+b|=0
X+3 x+4 x+c

l+a 1 1 111
Q11. Provethat:| 1 1+b 1 :abC(EJrEJrEﬂj 4 marks
1 1 1+c

Q12. Find the equation of line joining A (1,3) and B(0,0) using determinants and find k if D(k,a )
is a point such that area of triangle ABD is 3 sq: units. 4 marks
Q13. Solve the following system of eq ms using matrix method 6 marks
4x-5y-2z=2
5x-4y+2z=3
2x+2y+8z=1
Q14. Solve the following system of equation using matrix method. 6 marks
X+2y=3z=-4
2x+3y+2z2=2
3x-3y-4z=11

322



CBSE MIXED TEST PAPER-02
(First Terminal Examination)

CLASS - XII MATHEMATICS
[Time : 3.00 hrs.] [M. M.: 100]

General Instructions:-

(i) All questions are compulsory.

(ii) There is no overall choice. However internal choice has been provided.

(i) The questions paper consist of 29 questions divided into three sections, A, B and C. Section A
comprises of 10 question of 1 mark each, section B comprises of 12 question of 4 marks each.

Section C comprises of 7 questions of 6 marks each.

Section A

1.  Findthevalue of sin{l—;—sin‘l(—%ﬂ

5-X X+T

2. For what value of x, the following matrix is singular. { 4

cosd -sind
If A=

_ 0<8<” Find 6 when A + A1 =1.
sin@d cosd 2

4. Thetota revenue (in Rs. ) from sale of x unitsis given by R(x) = 3x* + 36 x + 5. Find the

marginal revenue when x = 15.

5. A baloon which always remains spherical has a variable diameter g(ZX +1),find the rate of

change of volume w.r.t.x.
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10.

11.

12.

13.

14.

15.

16.

17.

If di(f(x)) = 453 —34 such that f(2) = 0. Find f(x).
X X

Find the values of aand b if the slope of tangent to the curvexy + ax + by =2 at (1,1) is 2.
Evaluate: _[S| n xdx

If y:\/X+\/X+m prove that ﬂ:i

dx 2y-1

Using determinants, find the area of triangle whose vertices are (-2,4);(2,-6) and (5, 4)

Section B

Solve for x:tan‘l( X_1j+tan‘1( x+1y_7
X—2 X+2 4

1+ 1= |
J1+X —1- % |

A practical moves along the curve 6y = x3 + 2. Find the points on the curve at which the y co-

,0<[x<1

Find dy ify= tan’l{
dx

ordinate is changing 8 times as fast as x co-ordinate.
Or
Find the interval in which f(x) = x> + 3x* — 105 x + 25 isincreasing or decreasing .

2
Evduate: J'Iog(1+ x?)dx Or Eva uatejmdx
X* +3x+2

Verify Rolle' s Theorem for the function f(x) = cosz(x—g) on the interval [O,’Z’]

Prove that:
1 a &’
1 b b’=(b-c)(c-a)a-b)
1 ¢ ¢
2 —
Ifyzloﬂ,provethat d2/:2Iog;< 3
dx X
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18.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

Evauate: j _ Or Evaluate: I log(1+ tan x)dx
sin(x—a)cos(x—b) 0
Find a point on the curve y = (x-3)2 where the tangent is parallel to the line joining (4, 1) and
(3,0).
4
dx
Evauate | ———
‘([ VX2 +2x+3
Find d if y=x“*+ (cosx)*
dx
Section—-C
-4 4 4|1 -1 1
-7 1 3|1 -2 -2| anduseitto solvethefollowing system of equations.
5 -3 -1i||2 1 3
X—y+z=4, x-2y-2z=09, 2X+y+3z=1

The sum of three numbersis 6. If we multiply third number by 3 and add second number to it. We
get 11. By adding first and third numbers, we get double of second number, representing it
algebraically and the number using matrix method.
A helicopter of enemy is flying along the curve y = x* + 7. A soldier, paced at (3, 7) wants to
scoot down the helicopter when it is nearest to him. Find the nearest distance .
A rectangular sheet of tin 45 cm by 24 cm is to be made into a box outshout top, by cutting off
squares from the corners and folding up the flaps. What should be the side of the squarer to be cut
off so that the volume of ht boxes maximum? Or
Show that the right circular cylinder of given surface and maximum volume is such that its height
is equal to the diameter of the base.
Find the area of the region enclosed by the crave y* = 4x and the liney = x.
Find the local maximum and local minimum values of the function given by : f(x) 3x*+ 4x® —
12x° + 12

1 2 2

Show that thematrix A= |2 1 2 |satisfies the equation A~ 4A —5| = 0 hencefind A™
2 21
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CBSE MIXED TEST PAPER-03
(First Unit Test)

CLASS - XII MATHEMATICS
[Time : 1.50 hrs.] [M. M.: 40]

General Instructions:-

(i) All questions are compulsory.
(ii) There is no overall choice. However internal choice has been provided.

(iii) Marks allotted to each question are indicated against it.

1. Check therelation R inthe set of R of real number, defined as 1 mark
R ={(ab): a< b’} isreflexive
2. Ifa*b=a+2b-3, find 3*2. 1 mark
) L _ 1
3.  Findtheprincipal vaueof Cot™| - — 1 mark
Prnep ( @j
, (L3
4. Findthevaueof Sn (sm?j 1 mark
5. Consider f:R, - [5,0) given by
f(x) = 9x* + 6x — 5. Show that f isinvertible. Find itsinverse. 4 marks

6. Defineabinary operation * on the set

at+b if a+b<5
A={123,4 as a*b=<a+b -4 if 25 Findtheidentify for this operation and inverse

of al elements of A (If exists) 4 marks
7. Prove that S’n‘11—2+Cos‘1ﬂ + tan‘1E3 =77, find x. 4 marks
13 5 16
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T

8. |If Sin‘l(l—x)—ZS'n‘lx:E 4 marks
9. Simplify Cot™ \/1+S!nX+\/1_anX ,wherexD(l—T,n] 4 marks
Ji+sinx —-+/1-sinx 2

b+c c+a a+b
10. Ifa b& carereal numbers, and |c+a a+b b+c/ =0
a+b b+c c+

Using properties of determinants show that eitherat b+ c=0o0ra=b=c dmarks
3 -4
11. (i) Express {6 5 } as asum of symmetric & skew symmetric matrix. 2 marks
1 3x 9%
(i) Using properties of determinants provethat [9x*> 1  3x|=(1-27X%)*
3 9% 1

12. Findthevauesof a b & cif the matrix

a-3b a -b
A= -a 2b+c C |isaskew —symmetric matrix.
b -c 2a-6

Also find matrix B = A + 21 and inverse of matrix B, where 1 isa3 x 3 identity matrix.

6 marks
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CBSE MIXED TEST PAPER-04
(Unit Test)

CLASS - XII MATHEMATICS
[Time : 1.50 hrs.] [M. M.: 50]

General Instructions:-

(i) All questions are compulsory.
(ii) There is no overall choice. However internal choice has been provided.

(iii) Marks allotted to each question are indicated against it.

1. (@ Find %,ifx:acos4 8,y=asin*é. 1mark
X
(b) Differentiate; tan™ 1~ cosx W.r.t.x 1mark
1+cosx
(© Differentiate y =log(sec x + tan x) w.r.t.x Imark
. . L3
(d) Find the principle value of cos > Imark
(e) If sin(si n‘1%+cos‘l x) =1, find the value of x. 1mark
(f) find the value of cot(tan™ a +cot™ a) 1mark
2. Show that sin‘1§ —sin‘lg = cos™ 84 6 marks
5 17 85
Y2
3. Differentiate sin™ 2x2 wr toos: | 27X > 3 marks
1+x X+ X
4. Express tan‘{ CO_SX j’j<X<7_T in simplest form. 3 marks
1-sinx) 2 2

Or
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10.

11.

12.

13.

14.

Express tan” (COSX smx} X < 77 in simplest form
CoSX+SinX
_l _l ﬂ
Solve tan™ 2x +tan 3X:Z 3 marks
If y:\/cosx+\/cosx+\/cosx+....oo prove that %zlsmzx : 3 marks
X l=zy
a, b — atbh £ dy
If x*y> =(x+vy) ,fmdd—. 3 marks
X

Find the equations of tangent to the curvey = x* —2x + 7 which is paralel to 2x —4y + 9=0

Or Find the equations of normal to the curve y* = 4x at the point (1,2) 3 marks

Find the intervals in which the function given by.

F(x) = 4x® — 6x* — 72x + 50 is (i) strictly increasing (ii) strictly decreasing. 3 marks

The radius of a circular plate increases at eh rate of 0.1 cm/sec. At what rate does the area

increases when the radius of the plateis 25 cm. 3 marks
Find the approximate value of ¥/81.5 using differentials find the intervals in which f(x) = sinx —
cosx, x(0,27) isincreasing or decreasing. 3 marks

Find two positive numbers whose sum is 60 and the product of one with cube of other is
maximum. 4 marks

An open topped box is to be constricted by removing equal squares from each corner of a3 m by 8
m rectangular sheet of aluminum and folding sides, find the maximum volume of box.

Or Prove that the area of right angle triangle of given hypotenuse is maximum when the triangle is
isosceles. 4 marks
Prove that the rt. Circular cone of maximum volume which can be inscribed in a sphere of radius R

has an altitude equal to g R. Find the maximum volume and show that maximum volume of cone

is % of the volume of the sphere. 6 marks
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CBSE MIXED TEST PAPER-05
(Unit Test)

CLASS - XII MATHEMATICS
[Time : 3.00 hrs.] [M. M.: 100]

General Instructions:-

(i) All questions are compulsory.
(ii) There is no overall choice. However internal choice has been provided.

(iii) Questions in Section A are of 1 mark each.

(iv) Questionsin Section B are of 4 marks each.
(v) Questionsin Section C are 6 marks each.
Section — A

1. Iff: R-->risgivenby f(x) = x>+ 3, find .

2. If A isasquare matrix of order 3 such that |adjA| = 441, find |A
-1
ten”
1+x

3. Evaduate: j

4. 1ff(x) = [ and g(x) = sin, then find fog.

13 0| |5 6
5. Findthevaueof xandyif: 2 oY =
0 2| |1 2| |1 8

6. Find the principal value of sin‘lﬁsinz?”}
7. Find the point on the curvey = x* — 2x + 3 where the tangent is parallel to x-axis.
72

8. Evaluate: f sin’ x dx

-ml2
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o

Find dy if x=a(@-sinf)andy =a(l-cosb). Or

dx
Writethe value of tan™ x+ tan‘lé for x>0.
X
-1.,3
. Evaluate: I x2 0 X
1+ X

Section B

) ) T
. Solvefor x; tant 2x+tan 13X:Z

. |fy:(|ogx)X+x'°9X,findﬂ.

dx

. Solvethe differential equation:(x+ 2y2)% =y,y>0
X

. Solvethe difference equation: (x> —y?) dx + 2 xy dy = 0. Given that y = 1 when x = 1.

. Given abinary operation defined on set N givenby:  a*b :%b fora,bON

Isit commutative? (i) Isit associative?

. For what value of k isthe following functions continuous at x = 2.

2x+1 if x<2
f(x): k if x=2
-1 if x>2

. Evaluate: Iex LMJ dx

1+ cos2x

4

. Evaluate: j log(1+ tan x)dx
0

. Using differential find approximate value of (82)1/4. Or
Find the interval in which the function: F(x) 2x*~ 15 x* + 36 x + 1 Isincreasing or decreasing?

.Find %if Y1+ y +J1+x =0.
X
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21.

22.

23.

24,

25.

26.

27.

28.

29.

3 2
For what matrix A:L J . find numbers‘a and ‘b’ such that A% + ab + bl = 0.

The surface area of a spherical bubble is increasing at the rate of 2cm?/sec. Find the rate at which

the volume of bubbleisincreasing at the instant if itsradiusis 6 cm.

Section C
Solve the system of linear equation using matrix method.
X—-y+z=4
2X+y—-3z=0
X+y+z=2

3
Evaluate: '[f(x)dx where f(x) =[x +|x=1+|x-2
0

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

OR
Find the area enclosed by curves:
y? = 4ax and X° = 4ay
2 0 -1
Using elementary transformation, find inverse of thematrix: |5 1 0
01 3

Using properties of determinants, prove that:

b+c a-b a
c+a b-c B/ =3abc-a*-b*-c
a+b c—-a c

Prove that a conical tent of a given capacity will require the least curved surface area when height

is v/2 times the radius of the base.
Show that the right circular cylinder of given surface and maximum volume is such that its height

isequal to the diameter of the base.
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CBSE MIXED TEST PAPER-06
(Unit Test)

CLASS - XII MATHEMATICS
[Time : 1.50 hrs.] [M. M.: 40]

General Instructions:-

(i) All questions are compulsory.

(ii) There is no overall choice. However internal choice has been provided.

1 Check the relation R in the set of R of real number, defined as
R ={(a,b): a< b2} is reflexive
2 If a*b = a2 + 2b-3, find 3*2.

3 Find the principal value of

cu(-3)

4 Find the value of
Séﬂ_l(sin%ﬂ_)
5 Consider given by
iRy —[500)
f(x) = 9x2 + 6x - 5. Show that fis invertible. Find its inverse.

6 Define a binary operation * on the set

A={1,2,3,4}as
. a+b 2f a+t+b<h
a*O=9g+4b—4 f>5

Find the identify for this operation and inverse of all elements of A (If exists)
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10

11

12

Prove that

163

Séﬂ_l%—kﬂ'@s_l%—ktan =T

Find x, if
Séﬂ_l{l—a::l —25in—lr= ;_r,

Simplify

JV1+sinz+vVl—sinz
Vitsino—vl—sing

Coﬁ_l[ },whe*re:t: € (%J?r)

If a, b & c are real numbers, and

b4+c c4a ath
c+a a+b b+c
a6 b4c c4a

Using properties of determinants show that eithera+b+c=00ora=b=c

=0

(i)Express the matrix as a sum of symmetric & skew symmetric matrix.

3 —4

6 5

(ii) Using properties of determinants prove that
1 3z 9z2 )

92 1 3z |=(1-27z3)

3r 9z 1

Find the values of a, b & c if the matrix is a skew - symmetric matrix. Also find

matrix B = A + 21 and inverse of matrix B, where 1 is a 3 x 3 identity matrix.

a—3b a —b
A=| —-a 20+c ¢
b —c 2a-6
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CBSE MIXED TEST PAPER-07
(Unit Test)

CLASS - XII MATHEMATICS
[Time : 1.50 hrs.] [M. M.: 40]

General Instructions:-

(i) All questions are compulsory.
(ii) There is no overall choice. However internal choice has been provided.
1. If a matrix has 18 elements, what are possible order it can have? What if it has 5 3-marks
elements?
2. Use matrix method of show that the system of equations 3-marks
X+2y+9
2x + 4y =7 is inconsistent
3. _1 1. 3-marks
a..=x5—|32
Construct a 3 x 4 matrix, whose elements are givenby ~ %~ 2 | +j|
4, Find the value of a, b, c and d from the equations 3-marks
a—b 2atcy (_1 B
20—b 3c+d /0 13,
5. Find the matrices X and Y if 3-marks

EY—I-Y:E % EWQHdX—EY[HB _21 %]

6. Let A and B be two matrices such that they commute. By mathematical 3-marks
induction, prove AB» = Bn A.

4-marks
1

7 (D)
ifA=\2/ andB= (1 5 7), verify that (AB)’ and B’A’.
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10.

11.

12.

Show that the matrix B’ AB is symmetric or skew-symmetric according as A is

symmetric or skew-symmetric

Find the inverse of

=)

if it exist, by using row transformation.

Prove that
I4a 1 1 111
1 1456 1 :abc(l +3 +E+E)
1 a 14
Or

If x,y, z are different and triangle =

T 2 1423
y y? 143
z 22 1423

=0 showthat1l +xyz=0

Compute (AB)-1 where

11 2 12 0
A=|02 3| Bl 03 -1

3-2 4 10 2
Or

2 =11 3
(—1 2 —1)5&?1&53:(1
fac \1 =12 -1

— Gl

equations:-

_1)
1
3

Find the product and use this result to solve the following system of Linear

2x-y+z=-1,-x+2y-z=4,x-y+2z=-3
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FIRST UNIT TEST PAPER 08
CLASS - XII MATHS

Time: 11/7 hours Maximum Marks: 40
Note:

i. Qlto Q4 carry 1 mark each

ii. Q5 to Q10 carry 4 marks each.

iii. Q11 and Q12 carry 6 marks each.

1. LetA=R-{3} and B =R —{1]. Consider the function f: A > B defined by f(x) ——:2%

find theinverse of f.

B

2. Findthevaueof sin™ (_—fJ +cos” >

3. If|A]|=-6. Thenfind |2A].
A isamatrix of order 2x 2.
Find the value of p in order, that the points (10, 7), (p, 1) and (5, 5) are collinear.
Let *: NxN - N be abinary operation on A defined by
(& b) * (c, d) = (ac, bd) for dl a b, ¢, dLIN show that* is commutative and associative
operation on A. Find the identify element if exist.

6. Show that sin” 1—87+sm‘13 2 17

4 7
7. Findtheinverse of L 2} by elementary transformation.

2

8. If cos"Z+cos’YL=a, then, provethatx—2 2xy
a b a~ ab

OR

—=—Cosa + ?‘_)/ =sin2a.

Solve tan™(x+1) +tan(x—1) = tan‘lg%(x >0)

3 -4
9. IfA= L J then prove that

] {1+2n -4n
A=

Where n is apositive integer
n 1-2n

337



10.

11.

12.

If f and g be two function from R to R given by f(x) = 2x2 —x + 7 and g(x) = x — 4. for al

xOR. find

(1) Fog (ii) got (iii) fof (iv) gog
Using properties of determinants, prove that

1+a?-b? 2ab -2b
2ab 1-a’+b? 2a =(1+a2+b2)3
2b -2a 1-a%-b?
102 -1
FindA™*, where|2 -3 1
5 1 1

Hence solve the equations
-X+2y+52=2
-2x -3y +z=15
X+y+z=3
OR
Show that the following system of equations is consistent.
X-y+z=3
2X+y—z=2
X—-2y+2z=1

Also find the solution.
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CBSE UNIT TEST PAPER-09
CLASS - XII (MATHEMATICS)

FIRST TERM UNIT TEST

Time :1.5 Hours M.M.40
Instructions:

(i) All questions are compulsory.
(ii) The question paper is divided into three sections. A, B and C.
Section ‘A’ consists of 4 question of 1 mark each.
Section ‘B’ consists of 6 question of 4 marks each.
Section ‘C’ consists of 2 question of 6 marks each.
SECTION ‘A’ 1X4 =4

1. Iff(x)=x+7andg(x)=x-7,find fog (7)

2. Evaluate,( without expanding )
0O 1 2
_1 O —
-2 3 0

3. If A in a square matrix of order 3 such that ladjAl = 64 find 1Al

4. Find the principal value of cos™ (%)

SECTION ‘B’ 4X6=24

5. Using properties of determinants prove that.

a+b+2c c C
a b+c+2a a |=2(a+b+c)®
b b ctat+2b
OR
a B y

at B V: |= (a-B) (B-p) (y-a) (a+B+y)
B+y y+ta a+p
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3 1
6. IfA { L 2} show that A2 -5A +71 = 0. Hence find A-1.
2 -2 -4
7. LetA=|-1 3 4 |.Express A asthe sum of symmetric and a skew symmetric
1 -2 -3
matrix.

8.  Show that the relation R defined by (a,b) R(c,d)= a+d=b +conthesetNxNin
an equivalence relation.

9. Prove that.

1 1 1 1 T
tan‘l(—j +tan™ (—j +tan™ (—) +tan™ (—j =—.
3 5 7 8 4
OR
Prove that.
1+ X - J1-X
tan™ v v =7—T—lcos’lx,—<x<1
VI+ X+ J1-X) 4 2
: , 2X -1 .

10. Show that the function f: R - R defined by f (x) = —3 X URin one - one and

onto function. Also find the inverse of the function f.
SECTION ‘C’

11. LetA =N x N and *be the binary operation on a defined by (a, b) *(c,d)=(a+c, b +
d). Show that *in commutative and associative. Find the identity element for * on Ax
if any.

2 -1 1 3 1 -1

12. IfA|-1 2 -1ljandB=| 1 3 -1|find AB use the result to solve the following

1 -1 2 -1 1 3
system of linear equations.
2x-y+z=-1
-X+2y-z=4
X-y+2z=-3
OR
Solve the system of equations.
2x -3y +5z=11
3x+ 2y -4z =-5

X+y-2z=-3ss
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CBSE UNIT TEST PAPER-10
CLASS - XII (MATHS)

Time: 1.5Hours

All questions are compulsory.

10.

11.

Section A

. + i\ 2
Construct a 2x2 matrix A = [aij] whose elements are given by aij = ( 221)

| S5—xx+1| |
For what value of ‘x’ te matrix > 4 is singular?

Iff: R » Ris an invertible function defined by f (x) -2

find 1 (x).

cos@d—-sing
IfA=]|
sin@ cosd

}, find the value of & satisfying the equation AT+A = .

Leta © b abinary operation defined by 2a+ 3b, find b ©aifa =3 and b=2.
Find the principal value of sin! [Sin 3?”} .

If A is a square matrix of order 3 such that |adjA|=64, find |A]| OR

A matrix ‘P’ of order 3x3 has determinant 5, what is the value of |3p|

lab+c
Using properties, show that [1b c+a =0
lcatb

Section B

31
IfA= { 1 2}, show that A2 - 5A +71 = 0 Hence find AL

Let = R -{3}and B= R -{1}and the function f: A -~ B defined by f (x)= (X;ij Is
X_

‘" one - one and ONTO, Justify your answer.

Letf: {2,3,4,5} - {3,459} andg:{3,4,59} - {7,11,15}, find gof.
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12.

13.

14.

15.

ol

Find the value of x if sin (SI n +co™t xj =1

gl

Express tan-! ( coSX j ( coSX j in the simplest of form.

1+sinx/\1+sinx
OR
Prove that tan-! x = Nl=x)_7_ ECOS_l X
Vi+x o+ 4J1-X 4 2
Section C
2-11
A= 121
1-12
31-1
andB=| 131 |, find AB
-113

using this result solve
2x-y+z=-1, -x+2y-2=4,X-y+27= -3
OR
If x,y,z are different and
X x? 1+x°
yy? 1+y*| =0, show that xyz = -1
z7* 1+7°

Show that a binary operation Z° defined as a © b=a+b+1 a,b z satisfies

i. Closure properties
ii. Commutative Property
iii. Associative property

Also find identify element of Z°, if any.
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Time: 2.5 Hours

10.

CBSE UNIT TEST PAPER-11
CLASS - XII (MATHS)

Note : Attempt all Questions.

Q. from 1 to 5 are of 1 Mark.

Q. 6 to 9 are 2 Marks each.

Q.10 to 16 are of 3 Marks and 17 to 20 are of 4 marks each.
Simplify : tan-! V3 -sect(-2).
If A is a square matrix of order 3 and |A| = - 5, Find the value of |-4A]|.
Evaluate J-ex sin(e*)dx

Find point on the curve y =(x - 3)2. Where tangent is parallel to x- axis.

4 2
Write the order and degree of differential equation. (g—tsj + 3SZTZS =0

Prove that tan'! 1 +tan'11 + tan'll +tan™ 1.1
5 7 3 8 4

Using properties of determinant evaluate.

o a -1
-a 0 —C
b c O
Fing & jf X=&0-sn9)

dx y=a(l+cosb)

The radius of an air the bubble increasing at the rate of %Cm/ S. At what rate is

the volume of the bubble increasing when the radius is 1 cm.

Show that the relation R = {(a-b) :|a-b| is given, a, b [Jz) is an equivalence
relation. OR
Consider f: R - R given by f (x) = 4x+3. Show that f is invertible. Find the

inverse of f.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Find the inverse of the matrix.

[2—_2} Using elementary Transformation.

Find a, b such that the function.

5 [if x<2
F (x) ax+b< if 2<x is a continuous function.
21 |if x>10

Differentiate w.r.t,x (x cos)* + (x sin x)1/x

Find the intervals in which the function f (x) = 2x3 - 3x2 - 36x +7 is increasing or

decreasing.
(3sin 8-2)cosd
[ . >~ 46
5-cos"@-4sind
. . dy 2 y _ —
Solve differential xd— +2y=x“log x or ydx+x log | = |dy—2xdy =0
X X

Solve by matrix method.
2x-3y+5z=11
3x+2y-4z=-5
X+y-2z=-3.

Using properties of determinant prove.
1+a’-b* 2ab -2b

2ab 1-a*+b’ 2a|=(1+a’+b*)’

2b -2a 1-a’-b°

Prove that the volume of the largest cone be inscribed in a sphere of radius R is

% of the volume of the sphere.

Find the area of the circle 4x2 + 4y2 =9 Which is interior to the parabola x? = 4y.
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CBSE UNIT TEST PAPER-12

CLASS - XII (MATHS)

Time: 3Hours
M.M.100

General Instructions

1.
2.

3.

10.

All questions are compulsory.

The question paper consists of 29 questions divided into three sections A, B and C.
Section A comprises of 10 questions ofl mark each, Section B comprises of 12
questions of 4 marks each and Section C comprises of 07 questions of 6 marks each.
All questions in Section A are to be answered in one word, one sentence or as per the
exact requirement of the question.

Section A

Letf: A — Bbe a function such that range of f is a proper subset of B. If f onto? [1]

If Cos1x + Cosly=0, findxandy. [1]

If Ais a 2 x 3 matrix, can we find A2? What if A is a diagonal matrix? [1]
2 -1 |10

If x| _|+ = , find x and y.

Ifdet A=-5and Ais of order 3 x 3, find det (adj A) [1]

Find %, when y =logio (x2+ 1)
X

Write a value of Ie3'°gxx4 dx [1]

1-tanx dx [1]

Write a value ofJ- + 1og ( )
X+ log (cosx

Evaluate J‘(10X +X +10°)dx [1]
If f be the greatest integer function and g be the absolute value function. Find  [1]

the value of (fog) (—gj
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11.

12.

13.

14.

15.

16.

17.

Section B

Let * be a binary operation of N x N defined by (a, b) * (c, d) = (a + ¢, b + d). Show

that * is commutative and associative. Find the identity element for * on N x N if

any.

Prove that Tan'! , / ZECOS_l (ﬂj ,X=0
2 1+ X

Solve the equation

Tant [ X721 yrant[ XFL] 27
X—2 X+2 4

X <1

Solve the matrix equation for p where

E ﬂ a B _32}

By using property of determinant, show that

1 x X

¥ 1 x|=@1-x%?

X x 1

OR

y+k y y
y y+k y |[=k*@By+k)
y y y+k

Differentiate Sin? x w.r.t. ecosx,

If x=a(Cost+tSint)
Y=a(Sint-tCost)
d?y

dx’

Find
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18.

19.

20.

21.

22.

23.

24,

25.

26.

For what value of K is the following functions continous at x = 0?

1—C<)254x X %0
F(x) = 8x <=0
K =

Find the intervals in which the function f given by
F(x)=Sinx-Cosx, 0<x<2r
1 is increasing

2 is decreasing

Prove that the curve x = y2 and xy = K Cut at right angles if 8K2 = 1.

A water tank as the shape of an inverted right circular cone with its axis vertical
and vertex lower most. Its semi vertical angle if Tan'! (1/2) water is poured into
it at a constant rate of 5 cubic meter minute. Find the rate at which the level of

the water is rising at the instant when the dept of water in the tank is 10 m.

Evaluate jﬂdx

Sn x Cos x
OR

J' Snx
Sn (x+a)
1

Evaluate j dx
Co sec x + Cos x

4

Evaluate J.X—dx
(x=1)(x* +1)

Let f: N — R be a function defined as f (x) = 4x? + 12x + 15. Show that f: N - S

where, S is the range of f, is invertible find the inverse of f.

1 -1 0 2 2 -4
IfA=|2 3 4jandB=|-4 2 -4]|aretwo square matrices,
0O 1 2 2 -1 5

Find AB and solve the following system of equations.

X-y=3,2x+3y+4z=17,y+2z=7
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27.

28.

29.

Show that of all the rectangles inscribed in a given fixed circle the square as the

maximum area.

If (x-a)%2+ (y-b)2 =C2for some C > O. Prove tat

3
2]
dx
d’y
dx?

[s a constant independent of a and b.

Prove that the volume of the largest cone that can be inscribed in a sphere of

radius R is % of the volume of the sphere.

OR

Show that the height of the cylinder of maximum volume that can be inscribed

in a sphere of Radius R is E Also find the maximum volume.

NE
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CBSE UNIT TEST PAPER-13
CLASS - XII (MATHS)

Time: 3Hours M.M.100

General Instructions

1.
2.

All questions are compulsory.

The question paper consists of 29 questions divided into three sections A, B and C.
Section A comprises of 10 questions ofl mark each, Section B comprises of 12
questions of 4 marks each and Section C comprises of 07 questions of 6 marks each.
All questions in Section A are to be answered in one word, one sentence or as per the
exact requirement of the question.

There is no overall choice. However, internal choice has been provided in 4 questions
of four marks each and 2 questions of six marks each. You have to attempt only one of
the alternatives in all such questions.

Use of calculators in not permitted.

SECTION - A

2 -1 . 4
IfA= 3 0 ,whatlsthevalueof‘A ‘?

4 X+2| . ] ]
IfA= is a symmetric matrix, then
|2Xx=3 x+1

What is the value of x?

If f(X)=x*+2,9(x) =3, xR, find fog (). [1]

Evaluate Cos | Cos™( :
2 6

2 - 0 2
If=A= L }, B =L O},Write matrix x such that 2x + A = 2B.

2
Evaluate 77/ 2] ™*x"Cos x dx. [1]
Write projection of a=8i + ] onb=i- Aj +k [1]
Evaluate : ;dx [1]

X+ xlog x
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10.

11.

12.

13.

14.

15.

16.

17.

It ‘5 + 6‘ :‘é - 5 , what is the angle between aand b?

Write the equation of a plane when foot of perpendicular from origin to the

planeis (2, 1, 1).
SECTION - B

Using properties of determinants, prove that

a’+b® ¢ c?
a®>  b*+c® a® | =4ahc’
b? b> c¢*+a’

OR

3 7
Using elementary transformations, find inverse of the matrix {2 4}

Check the continuity of the functionatx=1

(x—DSM;%? if x#1

9= it x=1

0
Consider f:R, - [—5, ) given by f(x) =9x>+6x-5.Show that f is invertible

function and also find the inverse of the function f .

Show that f(x) =tan™(Snx+ Cosx), X > 0is strictly increasing function on (0%[)

OR
For the curve y = 4x3 - 2x5, Find all the points on curve at which the tangents

drawn, also passes through origin.

Solve the following differential equation:

dy

Xlogx —
8 dx

+y-logx=0 X>0

Solve the following differential equation:

(x2-y2)dx +2xy dy = O, given thaty =1 whenx =1

In a game, a man wins a rupee for a six and looses a rupee for any other number
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18.

19.

20.

21.

22.

23.

when a fair die is thrown. The man decided to throw a die thrice, but to quit as

and when he gets a six. Find the expected value of the amount he wins/ looses.
OR

A and B in turns a die, till one of them throw a six and wins the game. Find their

respective probabilities of winning if A starts the game.

Show that the lines x-1_y-2_2z-3 and x-4 _y-1
2 3 4 5

= Zintersect.

Also find the point of intersection.

OR
If =3 —j and B =2 + ] -3k, then express B inthefrom B=f +3,,

Where £, isparalel to « and £, is perpendicular to .

f 2 [a 2
Prove that tan-1 | Yo X * VI7X :7—T+1COS_1(X2).
I+ - J1-x2| 4 2
If (x +y)m+n = xm, yn then prove that Y = X.
dx X
Evaluate IM X
\V9+16Sn2x
SECTION - C
Find the matrix P, for which
3 2 P 11 |2 -
7 5/ |21 |0 4
OR
1 2 -3
IfA=|2 3 2 |,find Al Hence solve the system of linear equations:
3 3 4

X + 2y-3z =-4,2x+3y+2z=2, 3x-3y-4z =11.
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24,

25.

26.

27.

28.

29.

Using integration, find the area of the region bounded by parabola y? = 4x and

the circle 4x2 + 4y2 = 9.

T
Xtan x

Secx + tan X
0

Using properties of definite integrates, evaluate I

A wire of length 28m is to be cut into two pieces. One of the piece is to be made
into a square and other into a circle. What should be length of the two pieces, so

that the combined area of the square and the circle is minimum?

Bag A contains 5 white and 6 black balls and a bag B contains 5 black and 6
white balls. One ball is transferred from bag A to bag B without Seeing its colour
and then a ball is drawn from bag B. If the ball drawn from bag B is white, find
the probability that ball transferred from bag A to bag B was a shits ball.

If a line makes angles o, B,Yand J with the four diagonals of cube. Prove that
Cos? o +Cos” 3+ Cos’Y + Cos’d =g

OR
Find the equation of the plane passing through the intersection of planes
2x+3y-z=-1 and x+y-2z+3 = 0, and perpendicular to plane 3x-y-2z = 4. Also find

the inclination of this plane with xy plane.

An Airoplane can carry a maximum of 200 passengers. A profit of Rs. 400 is
made on each first class ticket and a profit of Rs. 300 is made on each second
class ticket. The airline reserves at least 20 first class ticket. However atleast,
four times as many passengers prefer to travel by second class ticket than by
first class ticket Determine how many tickets of each type must be sold to

maximize the profit for the airline form of this L. P. P. and solve it graphically.
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CBSE UNIT TEST PAPER-14
CLASS - XII (MATHS)

FIRST TERM UNIT TEST
Time :3 Hours M.M.100

General Instructions :
1. All the questions are compulsory.
2. The question paper consists of 29 questions divided into three sections A, B and C.
Section A Q. 1 to 10 are of 1 mark each.
Section BQ 11 to Q 22 are of 4 marks each.
Section C Q 23 to Q 29 are of 6 marks each.
3. There is no overall choice. However internal choice has been provided. You have to
attempt only one of the alternatives in all such questions.

4. Use of calculators is not permitted.

Section A
1. Find a unit vector parallel to the sum of the vectors [1]
a=2i+4j-5kandb=i+2] +3K
2. If A is a square matrix of order 3 such that |adj A| = 100, find |A|. [1]
3. Give an example of two non zero matrices s. t. AB =0. [1]
4. For any two non zero vectors a and b write when ‘é+ B‘ = ‘5— 6‘ holds. [1]
> Evaluate i%dx 1]
6. Find the value of cot [Si n*x+cos™ X] ,|X < ]] [1]
7. If A={1, 2, 3} and B = {3, 5}, then find the number of functions from A to B. [1]
8. Cartesian equations of a line AB are 2X2_1 = 4; y , Z+l. Write the direction 1]
ratios of a line parallel to AB.
9. Find a, for which f (x) =a (x+sinx)+ a is increasing. [1]
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10.

11.

12.

13.

14.

15.

16.

17.

Two balls are drawn from a bag containing 4 red, 4 blue and 5 green balls. What

is the probability that both are green.

Section B

Show thatf: R - {-1} - R-{1} given by f (x) = %1 is invertible. Also find f1.
X

-1 L X+1
Solve the equation tan-! X2t X222
X—2 X+2 4

Evaluatej > Slznxcozx. >—adx,a# b

a“cos” Xx+b“sin“ x
OR
Evaluate jLz

(e-1)

Ify = sin 2tan’1‘/u , prove that & X
1+x dx 1-x?

Using properties of determinants, prove that

-bc  b*+bc c*+bc
a’+ac -ac c’+ac =(ab+bc+ca)’
a’+ab b’+ab -ab

The CBSE has a list of examiners of 150 persons. Out of these 50 are women, 125
of the examiners know Hindi. & the remaining do not know Hindi. 90 of the
examiners are working teachers & the remaining are tiered teachers. What is
the probability of selecting a Hindi knowing working woman teacher as
examiner.

OR

A can hit a target 4 times in 5 shots. B 3 times in 4 shots and C they fire a volley.
What is the probability that at least 2 shots hit the target.

Find the relation between a andfst.aa+fBb is perpendicular to

Cwherea=3-2j+k,b=i+2j-3k and c=—i + ] +2k.
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18.

19.

20.

21.

22.

23.

24.

[4]
cos’ x—sin®x-1
VX2 +1-1 x#0

K, x=0

Iff (x) =

[s its at (x) =0. Find the value of K.

x—1_3—y_-z+1a1
2

ng 4

Find the vector equation of the line parallel to the

passing through (3, 0, 4). Also find the distance these two lines.

Find the interval in which the function f (x) =x3-12x2+36x+17 is strictly (a) [4]
increasing (b) decreasing. Also find the points at which the tangents are parallel

to x-axis.

Solve the differential equation [4]

%=sin(x+ y) +cos(x+Y)
X

Or

Solve the differential equation

[1+ ex’y]dx+e”{1—ﬂ =0

Form the differential equation representing the family of ellipses having foci on [4]

x-axis and centre at origin.
Section C

Find the equation of the plane passing through the point (2,-1,5) and [6]

perpendicular to each of the planes F.(iA + é\J - |A<) =1and F.(ﬁ - Zf\j + |A<) =5

1 -10 2 2 -4 [6]
Ifa=|2 3 4|andB=|-4 2 -4 |Find AB and hence solve the system of
0O 1 2 2 -1 5

equations x-y=3; 2x+3y+4z =17 and y+22=7.
OR
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25.

26.

27.

28.

29.

1 3 -2
Using elementary transformations, find the inverse of the matrix [ -3 0 -5
2 5 0

Find the area of the region bounded by x=y3, the y-axis and the lines y=-1 and
y=2.

OR

Find the smaller of the two areas in which the circle x2+y?=4 is divided by the

parabola y2=3[2x-1]

A brick manufacturer has two depots, A and B which stocks of 30,000 and
20,000 bricks respectively. He receives orders from three builders P, Q and R for
15,000, 20,000 and 15,000 bricks respectively. The cost in transporting 1000

briks to the builders from the depots are given below.

To From P Q R
A 40 20 30
B 20 60 40

How should the manufacturer fulfil the orders so as to keep the cost of

transportation minimum. Formulate a LPP and solve it graphically

A fair die is rolled. If 1 turns up, a ball is picked up at random form bag A. If 2 or
3 turns up, a ball is picked up from bag B. If 4, 5 or 6 turns up a ball is picked
from bag C. Bag A contains 3 red and 2 white balls; bag B contains 3 red and 4
white balls, bag C contains 4 red and 5 white balls. The die is rolled and a bag is
packed up and a ball is drawn.

(i) What are the chances of drawing a red ball?
(ii) If the ball drawn is red, what are the chances that bag B was picked up?

A given rectangular area is to be fenced off in a field whose length lies along a
straightriver. If no fencing is needed along the river show that the least amount

of fencing will be required when the length of the field is twice its breadth.

2
Evaluate J' (2long sin x —logsin 2x)dx
0
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ANNUAL EXAMINATION Test Paper 15
Class: 12
Subject : Mathematics
Time : 3 Hrs. M.M.: 100

General Instructions :
(i) All questions are compulsory.
(ii) Q.No. 1 to Q.No. 10 of section ‘A’ are of 1 mark each.
(iii) Q.No. 11 to Q.No.22 of section ‘B’ are of 4 marks each.
(iv) Q. No. 11 to Q. No. 29 of section ‘C’ are of 6 marks of 6 marks each.

(v) In some questions, internal choice is given.

Section ‘A’
1. Write power set of the set A={a, b, c}
2. Express — 47930 in radian measure.
3. What is the value of cot (%Tj ?
4, What is the probability that a letter chosen at random from word ‘EQUATIONS’ is a
consonant?

5. A cord is drawn from the pack of 52 cards. What is the probability that it is a king

or queen?
6. Find the derivative of x sin x with respect to x.
. N 1 :
7. Find the derivative of ——— with respect to x.
ax“+b
8. Write the component statements of the compound statement. “All prime numbers

are either even or odd”

9. Write contra positive of the statement. “If you are born in India, you are a citizen of

India”.

10.  What id the eccentricity of hyperbola whose vertices and foci are (12,0) and

(13, 0) respectively?
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11.

12

13.

14.
15.

16.

OR

17.

18.

OR

Section ‘B’

Evaluate: Iim—1+0032);
xag(ﬂ_ 2X)
OR
a+bx,x<1
For the function f (x) = 4,x =1
b-—ax,x>1

Iirrll f(x) = f (1) .Find the possible values of a and b.

Find the equation of circle of circle which passes through (2,-2) and (3,4) and

whose centre lies on the line x+y =2.

. 3T :
If Sinx= g ’E < X < 77 then find the value of cos x, tan X, sec x and cot x.

Find the value of sin 159.
Find the ratio in which yz-plane divides the line segment joining points (-2,4,7) and
(3,-5,8).also find the co -ordinates of the point of intersection.

Using principle of mathematical induction, prove that:

(2n-1)3"* +3

1.3+2.3243.334 .. +n.30= OnON.

Using principle of mathematical induction, prove that:

(1+x)N= (1+nx) OnON; x> -1

2,
in its polar from.

+
Write the complex number 1

Find image of the point p(-8,12) with respect to the line mirror 4x+7y+13 =0.

Find the equation of the lines through the point (3,2) which makes an angle of 459

with the line x-2y=3.
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19.

20.

21.

22.

23.

24.

25.

26

Two students Anil and Ashima appeared in an examination. The probability that
Anil wilol qualify the examination is 0.05 and that Ashima will qualify the
examination is 0.10.The probability that atleast one of them qualify the examination
is 0.13. Find the probability that only one of them will qualify the examination.

How many words can be made by using all letters of the word ‘MATHEMATICS’ in
which all vowels are never together?

A mathematic question paper consists of 10 questions divided two parts I and 1],
each containing 5 questions. A student is required to attempt 6 questions in all,
taking at least 2 questions from each part. In how many ways can the student select

the questions?

Find the sum to n terms of terms of the series: 0.5+0.55+0.555+............... n terms.
OR
n+1 n+1
Find the value of n so that i may be G.M between a and b.
a
Section ‘C’

Prove that: sin’ A+Sin2(A+LTj+Sin Z(A—ﬂ) -3
3 3) 2
1 12
In the expansion of (Xz ——j ,find (i) 4t*term (ii) Middle term and (iii) term
X

independent of x.

OR

Find (a+ b)4 -(a- b)4. hence, evaluate (\/:_’) + \/5)4 - (\/l_% —\/5)4
the ratio of the A.M. and G.M. of two positive numbers a and b is m : n. Show that:

a:b:(m+\/m2 —nz):(m—\/m2 —nz).

In a survey of 5000 people in a town, 2250 were listed as reading as reading English

Newspaper, 1750 as reading Hindi Newspaper and 875 were listed both Hindi as
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27.

28.

29.

well as English 1 Find how many people do not read Hindi or English Newspaper.

Find how many people read only English Newspaper?

Draw the graph of f(X)=[X—2],XDRWhat are the domain and range of

f(x)=[x-2]?

Solve the following system of inequalities graphically:

X+2y<10,x+y=21,x-y<0,x=0,y=0.

Calculate mean and standard deviation for the following data:

30-40

40-50

50-60

60-70

70-80

80-90

90-100

12

15

Frequency

OR

The mean and standard deviation of 20 observations are found to be 10 and 2
respectively. On rechecking, it was found that an observation 8 was incorrect.

Calculate the correct mean and standard deviation if observation 8 is replaced by

12.
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CBSE UNIT TEST PAPER-16

CLASS - XII (MATHS)
Time :2.5Hours M.M.60

General Instructions:
(i) All questions are compulsory.
(ii) Question paper consists of 20 questions.
Q. No.1to Q. No. 6 carry 1 mark each.
Q. No. 7 to Q. No. 11 carry 2 marks each.
Q. No. 12 to Q. No. 16 carry 4 marks each.
Q. No. 17 to Q. No. 20 carry 6 marks each.

L Ifa (IA + ] + R) is a unit vector then find the value of a. [1]

2. . . _5 _2 [1]
Find P (An)if P (B)=_Zand P (5%) =<

3. Write the value of : ?(]XIA() + ](RXIA) + E(]XIA) [1]

4. The probability that an event happens in one trial of an experiments 0.4. Three
independent trials of experiment are performed. Find the probability that the event [1]

happens least once.

5. Reduce equation of the plane 2x + 3y + 4z = 12 to intercept from and find [1]
intercepts on co-ordinate axes.

6. 2x-1_y+2_z-3

The Cartesian equation of line is . Find the direction ratios of

32
the line.
7. If the probability of defective bolts is 0.1. Find the mean and the standard [2]
deviation for distribution of defective bolts in a total of 500 bolts.
8. Find a unit vector perpendicular to both vectors i- 2] +3k and i + 2] k. [2]
9. Find the vector and Cartesian equation of line passing through (1, 2, 3) and [2]

parallel to the line:
-X-2 _y+3_2z-6
1 7 3

10 Show that the point A (—ZiA + 3] + SIQ) and B (IA + 2]3&) and C (7|A - IA<) are collinear. [2]

11.  Find the projection of [2]
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12.

13.

14.

15.

16.

17.

18.

b+conaWherea=2i-2]+k, b=i+2] -2k and c=2i - +4k.

Find the value of p so that the lines [4]
17X = fy-14 = 2-3 and -7 = y=S = 6-2 are perpendicular to each other.

3 2p 2 3p 1
A bag contains 50 tickets numbered 1, 2, 3, 4, ......... , 50 of which five are drawn at  [4]

random and arranged in ascending order appearing on the tickets (x1 < X2 < X3
< x4 < X5). Find the probability that x3 = 30.

Or

Two godowns A and B have grain storage capacity of 100 quintals and 50 quintals
respectively. They supply to three ration shops D, E and F whose requirements
are 60, 50, 40 quintals respectively. The cost of transportation pre quintal from
godown to the shops are given in the following table:

From [Transporation| Cost per quintal (in Rs
To (A) (B) \
D 6 4 ’
E 3 2
F 2.5 3

Formulate the problem as a linear programming problem in order to minimize the
transportation cost.

Find the area of triangle whose vertices are A (3,- 1, 2) B(1,-1,-3) and C (+4, -3, [4]
1) by using vectors.

Ifa+b+c= 0, |a| = 3,|b| =5and |C| =7.Then find the angle between aandb. [4]

Find the foot of perpendicular from the point (0, 2, 3) on the line [4]
x-3_y-1_ z+4
5 2 3
Or
Find the shortest distance between two line whose vector equations are:

A

r= (f+2] +3|A<)+/]( -3j +2R)
r= (4f+5] +6R) +,L1(2f+3] + R)
Suppose that 5% of man and 0.25% of women have grey hair. A grey haired [6]

person is selected at random. What is the probability of this person being male?
Assume that these are equal number of males and females.

Find the equation of plane containing the line of intersection of two planes x + y + [6]
z-6=0and 2x + 3y + 4z + 5 = 0 and passing through the point (1, 1, 1).
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19.

20.

Solve the following LPP by graphical method:
Minimize z = 20x + 10y

Subjectto x + 2y <40

3x+y =30

4x+ 3y =60

Andx>0,y=>0

Two dice are thrown simultaneously. If X denotes number of sixes then find the
expectation and variance of X.
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CBSE UNIT TEST PAPER-17

CLASS - XII (MATHS)
Time: 3Hours M.M.100

General Instructions:

(i) All questions are compulsory.

(ii) The question paper consist of 29 questions divided into three sections A, B, and C. Section
A comprises of 10 questions of one mark each, section B comprises of 07 questions of six
marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as par the
exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 04 questions of
four marks each and 02 questions of six marks each. Your have to attempt only one of the
alternatives in all such questions.

(v) Use of calculators is not permitted. You may for logarithmic tables, if required.

SECTION - A
1. Cartesian equations of a line AB are:-
2x-1 _4-y z+1
2 7 2
Write the equation of a line passing through (1,2,3) parallel to AB.
2. Evaluate : Ie3'°gx (X4 )dx
3. Find the point on the curve y = x2 -7x + 12, where the tangent is parallel to x-axis.

4, Write the position vector of apoint dividing the line ssgment joining points A and B
with position vectors a and bexternally in the ratio 1:3, where a=i -3] +k and
b=-2i+3j +k.

5. Let * be a binary operation be a * b = m2a.b-7. Find 3 * 4

6. A matrix A of order 3 x 3 has determinant 3. What is the value of | adj A |?

7. If B is a skew symmetric matrix, write whether the matrix (ABA) is symmetric or
skew symmetric.

8. COSX Sinx
IfA=

) },find X,O<X<EwhenA+A=I.
—SIN XCOSX 2

A — A

9. Ifa=i +] b= ] +k X 6=IA<+i,findaunitvectorin the direction of 2a+b+c.
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10.

11.

12.

13.

14.

15.

16.

17.

Write the range of one branch of sin'! x, other than the Principal Branch.
SECTION - B

A water tank has the shape of an inverted right circular cone with its axis vertical

. . . 1 . o
and Lower most. Its semi vertical angle is tan-! (Ej . Water is poured into it at a

constant rate of 5 cubic mater per minute. Find the rate at which the level of the water
isrising at the instant when the depth of water in the tank is 10m.

Or
Discuss applicability of Rolle's Theorem for the function f (x) = cosx + sin x in [0,2m]
and find point at which tangent is parallel to X axis.

Solve the following differential equation:
dy

=eV+x% 7, give thaty(0) =0
dx

- .
X+ XIn X

Evaluate IZ—dx
¢ 1+cos X

Or

” X
Evaluate I — >———0X
5 a”CoS” X+b7sin® x

If the function f:R —defined by f (x) = 2x3 + 7, Prove that f is one-one and onto
function. Also find the inverse of the function f and f! (23).

vl+sinx + Jl-sinx|_X
Jl+sinx - +1-sinx| 2

Prove that cot!

Or
Prove that: 4tan'1l - tan"1i + tan‘li = i
5 70 9 4
- x£0
Find the value of which function f defined by f (x) = 1-cosax cpsax, is continuous
Xsinx 'x=0
2!
atx=0.
141fy =btan™ (§+tan‘1lj, find .
a X dx
Or

dy

X + (cosx)™"*, find -2
dx

If y=(sinx)
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18.

19.

20.

21.

22.

23.

24.

25.

26.

Solve the following differential equation

cos” x%+y:tanx
X

Find the values of A and u if (3?—6] + R) X(iA+/1] +,le) =0
Find the shortest distance between the lines, whose equations are

x-8_ y+9 10-z and x-15 58-2y z-5
3 -16 =7 3 -16 -5

Using properties of determinants prove that

1 a®+bc a°

1 b’+ca b’|=-(a-b)(b-c)(c—a)(a*+b*+c?)
1 c+ab ¢

A football match may be either won, drawn or lost by the host country’s team. So
there are three ways of forecasting the result of any one match, one correct and
two incorrect. Find the probability of forecasting at least three correct results for
four matches.

SECTION - C

Find the area of the region {(X, y) XP<y< |X|}

Or

Evaluate the following integral as a limit of a sum
5

I (6x2 —-2x- 7)dx

1
Find the equation of the plane containing the lines,

r=i+j+a(i+2]-k) andr =2+ ]+k-p(-i+]-2K).

Find the distance of this plane from origin and also from the point (2,-2,3).
(3sin0 -2)cos]

5-cos’ [0 —4sin[]

Evaluate j
A company uses three machines to manufacture and sell two types of shirts-half
sleeves and full sleeves. Machines M1, M2 and M3 take 1 hour, 2 hours and

1% hours to make a half sleeve shirt and 2 hours, 1 hours and 1% hours to make a

full sleeve shirt. The profit on each half sleeve shirt is Rs. 1.00 and on a full sleeve
shirt is Rs. 1.50. No machine can work for more than 40 hours per week. How
many shirts of each type should be made to maximize the company’s profit? Solve
the problem graphically.
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27.

28.

29.

1 -1 1

Formatrix |2 1 -3/, find A1 and hence solve the system of equations
1 1 1

X+2y+z=4, x+y+z2=0,x-3y+z=2

Or
Using elementary transformations, find the inverse of the following matrix:
3 2 3
5 5 7
-2 -4 -5

An insurance Company insured 3000 scooter drivers, 4000 car drivers and 5000
truck drivers. The probability of an accident involving a scooter, a car and a truck
is 0.02, 0.03 and 0.1 respectively. If a driver meets an accident, What is the chance
that the person is scooter driver?

A square piece of tin of side 48 cm is to be made into a box without top, by cutting
a square from each corner and folding up the flaps to from the box. What should
be the side of the square to be cut off, so that the volume of the box is the
maximum possible? Also find the maximum volume.
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