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1. @f(x)=x?2—4x+5=(x—-2)?+1
Range = [1, ), so not surjective on R.
Also f(1) = f(3) = 2, so not injective.

2. (c) Given skew-symmetric matrix

a ¢ -1
A=|b 0 5 ]

1 -5 0
For skew-symmetric matrix, AT = —A
So,

a=0,b=-c,c=-b
Also comparing entries:
c=-b-1=-1

Thus,

2a—(b—-c)=0—-(b—0)

Since ¢ = —b,

b—c=b—-(—=b)=2b

From skew symmetry, b = 5 and ¢ = —5.
Hence,

2a—(b—-¢c)=0—-(G5-(-5)=-10
3. (d) For matrix of order 3,
|ladjA| = |A]""t = |A]?

Given
|adjA| = 8
So,
A2 =8= |A| = 2V/2
Also,
|AT| = |A]
Hence,
|AT| = 2v/2
1 3 3
4. (d)Ifa~'= [1 A 3]
1 3 4
for matrix
7 -3 -3
A= [—1 1 0 ]
-1 0 1
Using AA™1 =1,

Multiplying second row of A with second column:

EDE)+MAD+(0B) =1
—34+1=1>1=4

5. @[x 2 0] [—51 =[3 1] [—xz]

X

LHS:
5x —2
RHS:
—6+x
Equating:
5x—2=x—-6
dx = —4=>x=-1
6. (¢)Fori,j=1,2,
a;j = max(i,j) — min(i,j) = |i — j|
So,
a=|

Now,

0 1
1 0
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#=[1 oIk ol=[o 1l
(@) xe¥ =1

Differentiate implicitly:

y
Y 4 xe¥—==0
e xe dx

dy 1
dx  x
Atx = 1.
dy_
dx

(¢c)Lety = esin’x
Derivative with respect to cos x:

dz
dy __ dx
d(cosx)  d(cosx)
dx
Now,
d .
d_z = esmzx(Zsinxcosx)
and
d(cosx) )
= —sinx
dx
Thus,
dy 2sinxcosxeSin“z 5
= - = —2cosxe’™ ¥
d(cosx) sinx
—X4 2
@) =5+2
, 1 2
f (X) = E Y
Setf'(x) =0:
1 2
2 x2
X’ =4=>x=42
Now,
n 4
f"(x) = 3
1
f”(Z) = E >0
So local minima at x = 2.
@y=7x—x3
Slope:
dy
—~ =7 — 3x2
dx x

Rate of change of slope:

d(dy)_d(7 3x2) = 6dx
dt \dx) ~ dt SR APT:
Given

dx_2 _c

ac _“* 7

S0,6(5)(2) = —60
(b) Integration of

x(logx)?
Let u = logx. Then du = idx.
Substituting these into the integral:
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S ut 1
J- —Zdu=f udu=——+c=——+c
u -1 u
Substituting back u = logx :
1
B logx
12. (d) Definite Integral f_11 x|x|dx
Let f(x) = x|x|.
* Check if the function is odd or even: f(—x) = (—x)| — x| = —x|x| = —f (x).
* Since f(x) is an odd function and the limits are symmetric [—1,1], the value of the integral is automatically 0 .
13. (d) Area Bounded by Curve

The curve is y? = 4x = y = 2+/x (considering the region above the X-axis).
Area A = fol ydx :

+c

i B2 2 4 4
A=LZ%Mx=2§?L=Z§hyk=§ﬂ—m=€
14. (a) Order of the Differential Equation
The order of a differential equation is the highest derivative present in the equation.
*In % — sin (%) = 5, the highest derivative is the 4 th derivative.
» Note: While the degree is not defined (due to the sine function), the order is 4.
15. (d) Position Vector of S

(1) Find R : Point R divides PQ in ratio 3:1.
. 3q+1p p+3q
7= =

341 4
(2) Find S: S is the midpoint of PR.
. p+3g
g7 PR
ST T 2
A4p+ P + 34
. P spe3g
$= 2 - 8
16. (b) Line:
x 'y z
1 -1 0
Direction ratios are
(1,-1,0)

Let 6 be angle with positive Y-axis.

Direction cosine with Y-axis:
1 -1
cosl = ——

JIZT(CDE 102 V2

g 1 ( 1 ) 3m
=cos |——) =—
V2 4

17. (d) Given line:
F=QR+DiI+A4+ 21— 1Dk
Direction ratios are coefficients of 4 :
(1,1,2)
Line through ( 1, —3,2 ) parallel to it:
x—1 y+3 z-2
1 1 2
18. (d) Given
P(AIB)=PBl1A) #0
Using conditional probability:
P(AnB) P(ANB)
P(B) P
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Since probabilities are non-zero,
P(A) = P(B)
19. (¢) Inverse Trigonometric Functions
* Assertion (A): The domain of y = cos™1(x) is indeed [—1,1]. This is True.
* Reason (R): The range of the principal value branch of y = cos™1(x) is [0, 7]. The expression given, [0, 7] —
{m/2}, is actually the range for sec™1(x). Therefore, the Reason is False.
* Conclusion: Assertion (A) is true, but Reason (R) is false.
20. (a) Vectors and Triangles
* Assertion (A): Let's check if the vectors form a triangle and if it's right-angled.
« Triangle Check: Notice that ¢ + d@ = (4 + 6)1 + (—4 + 2)] + (2 — 8)k = 10i — 2j — 6k = b. Since the sum of
two vectors equals the third, they form a triangle.
* Right-Angle Check: Check the dot product of any two vectors.
a-c=06)4)+2)(4)+(-8)(2)=24—-8-16=0.
Since a - ¢ = 0, the vectors d and ¢ are perpendicular. This is True.
* Reason (R): This is a standard mathematical definition for forming a triangle with vectors. It is True.
* Conclusion: Both are true, and the Reason explains how the vectors form the triangle structure mentioned in the
Assertion.
21. Find the value of k

Step 1: Solve the inner term 2cos™?! ?
We know that cos™1 ? = %.
So, 2 X =2

6 3

Step 2: Solve for k
The equation becomes:
sin™! [ktan (E)] i
3 3
Take sin on both sides:

ktan (g) = sin (g)

. T\ _ . (T _ \/_§
Substitute the values tan (5) = /3 and sin (E) =
V3
k(V 3) == 7
k= 1
)

22. (A) Continuity of f(x)
To check continuity at x = 0, we check if lim,_,¢ f(x) = f(0).
* Given: f(0) = 0.
. . (1
* Evaluate lim,._,g xsin (;) :
As x = 0, x approachs 0.
The term sin G) always oscillates between -1 and 1 .

By the Squeeze Theorem: (0) X (any finite value between -1 and 1) = 0.
* Since lim,_,o f(x) = f(0) = 0, the function is continuous at x = 0.
OR
(B) Differentiability of f(x) = |x — 5| atx =5
A function is differentiable if the Left-Hand Derivative (LHD) equals the Right-Hand Derivative (RHD).

e LHD at x = 5:limy,_, W = limy_, l:—:' = limy_, _ih = -1
* RHD at x = 5:limy,_,q

1G+h-51715-51 limy,_,q % = lim,,_, % =1.
* Since LHD # RHD(—1 # 1), the function is not differentiable at x = 5.
(Note: Geometrically, the graph of |[x — 5| has a "sharp corner" at x = 5, which confirms it isn't differentiable
there.)
23. Rate of Change of Circumference
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. daA
* Given: —~ = 2 cm?/secand r = 5 cm.

Step 1: Use Area formula A = nr2.

dar

. oy . dA
Differentiating with respect to t : P 2nr v

. dar dar 1
Substitute values: 2 = 2m(5) i el
Step 2: Find Rate of Circumference C = 2nxr.
Differentiating with respect to t: % =27m %.
Substitute Z: % = 257 (i) =2=04 cm/sec.

dt dt 5T 5

(A) Integral with Logarithms
« Simplify the expression: Using the property e!°8/(*) = f(x), the integral becomes:

cos3xsinxdx

« Substitution: Let u = cosx, then du = —sinxdx.

u4-
f ud(—du) = -7t C

cas*x

 Substitute back: — +C.

(B) Integral by Completing the Square

Step 1: Complete the square for 5 + 4x — x2.
5—(x2—4x)=5-(x2—4x+4-4)=5—(x—2)2+4=9— (x — 2)2
Step 2: Integrate:

L 4
f 32— (x—2)2"

Using formula [ ﬁdx = ilog % +C.

1 1 |3+(x—2) +C—11 |x+1+C
23) B3 —x—2)l T T8 Bl —x T
Vector Equation of the Line

« Point (d): (2,3, =5) = d = 2i + 3j — 5k.

* Direction (5) : Since the line makes equal angles with the axes, its direction cosines are [l = m = n.
Since 12+ m?2+n?=1,weget3l?=1=1 =%.
The direction ratios are ( 1,1,1 ), so b=1 +j+ k.

« Equation: 7 = d + Ab

#=0+3] =5+ A0+ +k)

(A) Implicit Differentiation

Given: (cosx)” = (cosy)*

Step 1: Take log on both sides

ylog(cosx) = xlog(cosy)
Step 2: Differentiate with respect to x using Product Rule

d—ylog(cosx) +y- L(—sinx) = 1-log(cosy) + x L (—siny)ﬂ
dx cosx cosy dx
Step 3: Simplify and group % terms

d—ylog(cosx) — ytanx = log(cosy) — xtanyﬂ

dx dx

d
% [log(cosx) + xtany] = log(cosy) + ytanx
dy log(cosy) + ytanx

dx  log(cosx) + xtany
OR
(B) Substitution Proof
Given: V1 —xZ 4+ /1 —-y2 =a(x — y)
Step 1: Substitute x = sind and y = sinB
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cosA + cosB = a(sind — sinB)
Step 2: Use Trig identities

5 <A+B) (A—B)_ [2 (A+B> ) (A—B)}
cos > cos > = a|2cos > sin >
(A—B) . (A—B) t(A_B>
= —t =
coSs > asin > co > a
Step 3: Back-substitute
A—B = 2cot™la = sin"1x — sin~

ly = 2cot™a
1 dy _

1
V1-x2 1-y2dx
d 1-y?
Result; =~ = Y (Hence Proved)
dx 1-x2

Second Order Derivative

Differentiating w.r.t x :

Given: x = asin3 6,y = bcos> 6
Step 1: Find first derivative

X _ 3 sin29c0s6, 2 = _3bcos20sind
d9_ asin COoS ,de— COoS Sin

dy —3bcos?8sinf b
— == ——cotf
dx 3a51n229cost9 a

e 1 4%y
Step 2: Find w

b

d(b tg)_d(b tB) de_(b 29) 1 L
dx aCO T aco dx acsc 3asin?0cosd  3a?sin6cosh

Step 3: Evaluate at 8 = /4

sin(r/4) = %, cos(mt/4) = %
d2y b _ 42b

dn? ~ 3¢2(1/4)(1/V2) 3@

(A) Definite Integral Property
T ecosx .
Let1=f0 de (l)
a a
Step 1: Apply |, (f()x)dx = [, fla—x)dx
cos(x—x T e—cosx

I:fﬂf e

0 COoS(m—x) 4 o—COS(X—X)

Step 2: Add (1) and (2)
Vi eCOSX + e—cosx Vs
21=f —dx=f ldx =1
0

e cosx + e —COoSsXx

dx =[5 ————dx ...(i)

0 e —CO0SX 4 pCOSX

OR
(B) Partial Fractions
2x+1 A B c

Lot ey~ aen Gz T a

Solving for constants: C = 3/4,B =1/2,A = -3/4
1 3

20D + Zln|x -1l +c

x—1 1

x+1l  2(x+1)

(A) Particular Solution of Differential Equation

Integral: —Zln|x +1| -

Simplified: >In |

This is a Linear Differential Equation of the form Z—z + Py = Q.

« Identify P and Q: P = —2x, Q = 3x2e*’
* Find Integrating Factor (L.F.):

|- F.-=el Pdx — of —2xdx — ,—x
* General Solution: y - (LF.) = [ Q- (LF.)dx +¢

y e =.[ (szexz)'e‘xzdx+c

2

y-e"‘zzf 3x2dx+c=x3+c
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y = (x3 4 c)e*’

* Find Particular Solution: Given y(0) = 5
5=(03+c)e’=c=5

y = (x3 + 5)e*

OR
(B) Homogeneous Differential Equation
2
Rewrite as 2 = — y(x:y) = - xyzy :
dx x d x v
* Substitution: Let y = vx = d—z =v+x—
dv x(vx) + (vx)?
dv
x—=-v—v:—v=-2v-—7v?
dx
* Variable Separation:
dv. dx
v2+2v  «x ;
v X
Integrate: [ noeiaial B
1 1 |v +1-1 | +loaC
0 = —logx + lo
200 Blor1+1 gx + 108

11 |v |_1 C: y/x C
20gv+2_ogx y/x+2 «x

Vector of Magnitude 4 Units
Letd=2{—j+kandb=1+]—k.
Step 1: Find perpendicular direction (7 = @ X b)

A

i j ok ) .
n=2 -1 1|=11-1)—-j(-2-1)+k(2+1)=00+3j+3k
1 1 -1

Step 2: Find unit vector ( 1)

71| = /02 + 32 +32 =18 = 3+/2

343k 11

AR RN

Step 3: Vector of magnitude 4

A

= 4 4 .

V =4n 7 +ﬁk 2V2j + 22k

Verification:

¥-d = (0)(2) + 2V2)(-1) + (2vV2)(1) = —2V2 + 2v2 =0

B-b=(0)(1)+ (2v2)(1) + 2V2)(-1) =2v2 - 22 =0

Both dot products are zero, so the vector is perpendicular.

Given probability distribution:
X 1 |23 4|5

P(X)|02|a|a|02]|b

Since total probability is 1,

02+a+a+02+b=1

2a+b=0.6 .1

Given mean E(X) = 3,

1(0.2) +2a+3a+4(02)+5b =3

0.2+5a+08+5b=3

5a+5b =2

a+b=04 ...(10)

From (2).

b=04—-a

Substitute in (1):
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2a+04—-a=0.6

a=0.2

Then,

b=04-02=0.2

Hence,

a=02,b=0.2

Now,
P(X=3)=P(B3)+PM@)+P(5
=02+02+02=0.6

P(X=3)=0.6
1 2 -3
A)A=1]2 O —3]
1 2 0
|A] = —18
. 6 6 —6]
A" =—|-3 3 3
18 4 0 —4
1 1 17
3 3 3
=111
6 6 6
2 0 2
Ie) 9.
Given system:
x+2y—3z=1
2x—3z=2
x+2y=3
1
AX =B,B = 2]
3
X=A"'B
0 3 2
x=0y=5z==3
OR
1 2 =31[-6 17 13 67 0 O
B2 3 2”14 5 —8]=[0 67 0]
3 -3 —411-15 9 -1 0 0 67
Hence inverse of coefficient matrix is
. -6 17 13]
A" =—114 5 -8
67 -15 9 -1
Now,
4
AX=B,B=|2 ]
11
X=A"B
x=3,y=-2,z=1
Area of the Ellipse
The equation 4x2 + y? = 36 can be rewritten as %2 + ;’—Z =1.

This is an ellipse witha = 3 and b = 6.
The area is 4 times the area in the first quadrant:

Area = 4f03 ydx = 4f03 V36 — 4x%dx = 8f03 V3% — x?dx
2
Using the formula [ Va? — x%dx = §\/a2 —x2 4+ %sin‘lg :

3
Area =8 [’2—“\/9 —x2 +§sin‘1;—c]
0
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Area = 8[(0+§-§)—(0+0)] = 8-%”= 187 sq units
Shall I provide the solutions for Question 34 and 35 (Shortest Distance and LPP)?

(A) Given line:
4—x y 1-z
= —= :/1
2 6 3

Point on line:

A(4,0,1),d = (=2,6,—-3)

Foot of perpendicular:
P(4—22,64,1—-32)

Given point:

Q(2,3,-8)

Condition:

(P-Q)-d=0
(2—-24,61—-39—-31)-(—2,6,-3)=0
491 -49=0=>1=1

Hence,

P(2,6,—-2)

Distance:

PQ=(2-2)2+(6—3)2 + (-2 + 8)2
=45 =35

3V5

OR
B)Ly: (2,—1,1),d; = (1,1,3)
L,:(1,1,-2),d, = (0,2,—1)
AB = (—1,2,-3)
dy xd; = (=7,1,2)
Shortest distance:

_ 4B (di x dy)|

|d; x J2|
_7+2-6
B W

~ 3V6
1

V6

Given:

Maximise

Z = 60x + 40y

Subject to

x+2y <12

2x +y <12

4x + 5y = 20

x=20,y=0

Corner points of feasible region:
(0,4),(0,6), (4,4), (6,0, (5,0)
Now calculate Z :

Point | Z = 60x + 40y

0,4) | 160

0,6) | 240
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(4,4) | 400

(6,0) | 360

(5,0) | 300

Maximum value is

400

at

(x,y) = (4.4)

Hence,

Zmax = 400

(A) (i). Given Relation, R = {(l4,,): [; is parallel to [,}
vl = Ll

Hence, given relation is symmetric.

(ii) Let 11 |1, and 1, ||15 = 14|15

[As parallel lines are parallel to each other]
(iii) Given equation of line : y = 3x + 2
Comparing withy = mx + C

m = slope =3

Slope of parallel, lines is same

~ Equation of set of rall line is given by
y=3x+A1€R

OR
(B): Relation S = {(l4,,): ; is perpendicular to [, }
Check for Symmetry:

The relation S is symmetric.

* Reason: If line I; is perpendicular to I,, then I, is also perpendicular to I;.

» Mathematically: (I1,l;) € S = (I5,1;) € S.

Check for Transitivity:

The relation S is not transitive.

* Reason: Ifl; L [, and [, 1 I3, then l; and l; are actually parallel to each other, not perpendicular.

* Mathematically: (l1,1;) € S and (I,,13) €S = (I3,13) € S.

(i) Area of the visiting card in terms of x

(1) Identify Dimensions:

* Let x be the width and y be the height of the printed matter.

* The area of the printed matter is given as xy = 24sq.cm, which means y = 2x—4.

(2) Add Margins:

* The total width of the card ( W) includes the printed width plus the left and right margins ( 1.5 cm each):
W=x+15+15=x+3

* The total height of the card ( H ) includes the printed height plus the top and bottom margins ( 1 cm each):
H=y+1+1=y+2

(3) Express Area (A ):

cA=WXH=((x+3)(y+2)

* Substitute y = Zx—4 :

24
A(x) = (x + 3) (7+ 2)
* Expanding the expression:
72 72
Alx) = 24+2x+7+6= 2x+7+30

(ii) Dimensions for Minimum Area
To find the minimum area, we find the derivative of A(x) and set it to zero:

(1) Differentiate:
, 72

(2) Solve for x :




-adu

‘I(G P 12" CBSE MATHS PAPERS 2024 é 12" CBSE PAPERS PYQs
72

2—F=0=>2x2=72=>x2=36=>x=6cm

(We use the positive root as dimensions must be positive).
(3) Calculate Card Dimensions:
* Total Width (W ):x+3=6+3=9cm
-TotalHeight(H):Sincey=%=%=4cm,thenH=y+2 =4+2=6cm
Conclusion: The dimensions of the card of minimum area are 9 cm X 6 cm.
38. (i) Find P(E;) and P(E,) :
* E; : Customer pays the first month's bill in time.
* E, : Customer does not pay the first month's bill in time.
*P(E;)) =70% = 0.7
*P(E;)=1-P(E;)=1-0.7=03
(ii) Find P(A | E;) and P(A | E) :
* A: Customer pays the second month's bill in time.
* P(A | E,) is the probability of paying in time next month given they paid this month: 0.8
* P(A | E,) is the probability of paying in time next month given they did not pay this month: 0.4
(iii) Find the probability of customer paying second month's bill in time P(4) :
Using the Theorem of Total Probability:
P(A) =P(E,)-P(A|Ey) +P(Ey)-P(AI| Ep)
P(A) = (0.7x0.8) + (0.3 x0.4)
P(A) =056+ 0.12 = 0.68
OR
(iii) Find the probability of paying first month's bill given they paid the second month P(E; | A) :
Using Bayes' Theorem:
P(E,) -P(A | E;)

P(E{ 1A) =

P(E, | A) = 0.7 x 0.8
T 068

P(E |A)—0'56—56—14 imately 0.8235
1 =0e8_68-17 ( or approximately 0. )

39. (¢) Value of x for identity matrix

For A to be an identity matrix[(l) (ﬂ, we need cosx = 1 and sinx = 0.

* At x = 0:cos(0) = 1 and sin(0) = 0.
40. (d) Values of 'a'and'b ' for skew-symmetric matrix

In a skew-symmetric matrix, a;; = —a;;.
ca=—-(5)=-5

41. (b)Value of x from determinants
Equate the expansion of both determinants:
o Leftside: (x +2)(x+3)— (x —2)(x —4) = (x> +5x+ 6) — (x> —6x + 8) = 11x -2
* Right side: (6)(3) — (—=2)(1) =18+2 =20
*Solve: 11x —2=20=11lx=22=>x=2
42. (¢) Finding matrix X

LetX = [? Z] Given [é ﬂ [? Z] = [g 174] :

*a+2c=8and3a+c =9 = Solving givesa = 2,¢c = 3
*b+2d=14and3b+d =7 = Solving gives b = 0,d =7

. _[2 0
MatrixX = 3 7].

43. (a) For continuity at x = —m/3.
) V3cosx + sinx
k= lim —/——

x——1/3 3x+m
At x = —m/3, numerator and denominator both become O .
Using L'Hospital Rule,
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) —+/3sinx + cosx
k= lim

x->-1/3 3
Substitute x = —m/3.

—V3(—V3/2)+1/2 _3/2+1/2 2

k= =
R 3 _ 3 3
(¢) |a x b| = |d||b|sinf
Given,
N 2

il =3, |b| = —

|al |b| Ne
So,

jallb| = 2_
Since @ X b is a unit vector,
2sinf =1
ing = 1
sSind = E
o
= ) A
b)) —-b=2-1Di+(-1-2)j+ @ +3)k
=137+ 7k
Projection along & :
(é-b)-d
|d|
=01,-37)-2,-21)=2+6+7=15
ld| =vV4+4+1=3
15

Projection = 3= 5
(b) Direction ratios:
First line:
(2,54)
Second line:
(1,2,-3)

Angle between lines:
_ 12(1) +5(2) + 4(=3)|

V22 + 52 4+ 42,/12 + 22 4 (—3)2
B |2+10—12|_O

cos6

#Ex/ﬁ
0 =—

2
(©)bx—2=3y+1=2z-2

Let common value = t,
t+2 t—1 t+2

=T YT T3 T
Direction ratios are coefficients of t :
(1 1 1)

6’3’2
Multiplying by 6 :
=(1,2,3)

(c) Reason: Plugging (0,0) into 2x + 3y < 6 gives 0 < 6, which is true. Since the inequality is strict (<), it's an

"open" half-plane.

(d) Reason: Testing the corner points of the feasible region: at (0,0),Z = 0; at (3,0),Z = 9; and at (0,4), Z = 20.

The maximum is 20 .

(c) Reason: For collinearity, the slopes must be equal: %_32) = g

. Solving %3 = ﬁ gives k = 5.
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(d) Reason: Squaring |@ + b + &| = 0 gives |@|%> + |b|2 + |02 +2(@-b+b-¢+-d) = 0.

Since they are unit vectors, 1 + 1 + 1 + 2(...) = 0, so the value is —3/2.

(d) Reason: Substitute cos2x = cos?x — sinx. The integral becomes [ (csc?x — sec?x)dx, which evaluates to
—cotx — tanx + c.

(a) Reason: Factor the equation to % = (1 —x)(1 + y). Separating variables gives [ i—yy =[ (1—x)dx.

(b) Reason: The degree is the power of the highest order derivative (d?y/dx?), which is 3.

(¢) Reason: The integrating factor is e/ @nxdx = glnlsecx] — gacy. ¢

(b) Reason: Probability solved = 1 — P( none solveit) =1-(2/3-4/5-5/6)=1-4/9=5/9.

(a) Assertion (A) is True, Reason (R) is True; Reason (R) is the correct explanation for Assertion (A).

« Explanation: To find sec™*(2/+/3), we look for an angle 8 such that secd = 2/+/3, which is equivalent to
cos® = +/3/2. Since cos(/6) = /3/2 and /6 falls within the principal value range of sec™(x), the assertion
is correct.

(a) Assertion (A) is True, Reason (R) is True; Reason (R) is the correct explanation for Assertion (A).

* Explanation: Let the side of the square be s and its perimeter be P. Given P = 4s (Reason), we differentiate both
sides with respect to time (t) :

ar  ds

dt — dt

Substituting the given rate % =0.2cm/s:

dpP
T 4(0.2) = 0.8 cm/s
(A) Evaluate Principal Inverse Trigonometric Values

(1) Find individual values
. = -1 1 E — E
Let 8; = tan™~(1). Since tan (4) = 1and Z € (

mT T
2’2

), we have tan™1(1) = %.

° — -1 _l 1 Z—Tt _—l Z_Tt -1 _l _2_7[
Let 6, = cos ( 2). Smcecos(3)— > and — € [0, 7], we have cos ( 2)_ 3

. — sin~? (= 2). Since sin (= %) = —tand —T e [~ T in"t(-2)=-Z
Let 83 = sin ( 2).Smcesm( 6)— 2and ;€ 2,2],wehavesm ( 2)— e
(2) Sum the terms

_T[+2TL' T

Y=4T 3 7%

Find a common denominator of 12 :
3r+8r—2r 9w 3m
12 12 4

OR
(B) Determine Domain of Inverse Cosine
(1) Set up inequality
The domain of cos ™! (u) requires —1 < u < 1. Substitute u = x> — 4 :
-1<x*-4<1
(2) Solve for x
Add 4 to all parts of the compound inequality:
3<x?*<5
Taking the square root yields two valid intervals for x :
V3 < x| <5
x € [-V5,—V3] U [V3,V5]

y:

(A)y = cot™ (V1 +x% +x)
Using identity:
1 1
cot™ (V14 x%+x =—sin_1< )
( ) 2 V1 + x?
Differentiating.
dy 1

dx  2(1+x2)
Answer:
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1

2(1 + x2?)
OR
(B) Given:
(cosx)? = (cosy)*
Taking log:
ylog(cosx) = xlog(cosy)
Differentiate w.r.t. x :
dy
lo

dy
I g(cosx) — ytanx = log(cosy) — xtanyE

Collecting terms:

d

%log(cosx) + xtany] = log(cosy) + ytanx
dy log(cosy) + ytanx

dx  log(cosx) + xtany
f(x) =10 — 6x — 2x?
f'(x) =—6—4x
Increasing:

f’(x)>0=>x<—;
Decreasing:
f’(x)<0=>x>—;
Hence.

~ 3
(A) Increasing on (—oo, — E)

(B) Decreasing on (— %, 00)

Let sides of rectangle be x, y.

Since diagonal = 2r,

x% +y? = 412

Area:

A=xy

Using

x% +y? > 2xy

4r? > 2xy

xy < 2r?

Maximum area when

xX=y

Hence square has maximum area.

[ = cosec®(3x + 1)cot(3x + 1)dx
Let

u = cosec(3x + 1)

Then

du = —3cosec(3x + 1)cot(3x + 1)dx

1
I=—2| ud
Sfu u

1
—6cosec3(3x +1)+C

x = acosf,y = bsinf

dx_ ) gdy_b 9
rri asm,dG— cos
dy bcos® b t
dx —asind aco
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d
d%y _ @(—acow)
dx? dx
b do
_ acscze _ b
—asinf a?sin36
Since

y = bsinf = sinf = %

d?y _ b _ b*
dx?  a*(y/b)®*  a%y?
Hence proved.

2x
I=] e &
Put
t = x?,dt = 2xdx
L de
)+ D(E+3)

(A) [°, |x +2|dx
-2 6

=f —(x+2)dx+f (x + 2)dx
- -2

6
MLEPWEN M
2L TR

=8+ 32
=40

2

OR
4—x

B)I={ —-e¥dx

4 1
=f (x_5_x_4)exdx

Recognise:

d [e* _ex 4e*
dx\x*) x* x5

Hence.
X

(A) nyZ—z = x2 + 3y?

Puty = vx,
2v v = dx
T+02 7 T %
Integrating.
log(1 + v2) =logx + ¢
x2+y?=cx3?
Given y(1) =0,
c=1
X2 +y? = x3
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OR

B) Z—z + 2ytanx = sinx
IF = el 2tanxdx — ga(2y

2
sec“x) = tanxsecx

dx o )

Integrating.

ysec?x = secx + ¢

y = cosx + ccos?®x

Giveny =0 atx =m/3.

c=-2
y = cosx — 2cos?x
z=4x+ 3y

At corner points:
A(0,40):z =120
B(20,40): z = 200
€(60,20):z = 300
D(60,0):z = 240
Maximum value:
300 at (60,20)
Minimum value:
120 at (0,40)

13 1
A PA) ==
(B = 4 1
( )_52_113
P(ANB) = —
( ) =
Now,
P(A)P(B —1>< ) 1
(AP( )_4 13 52
Since

P(ANnB)=P(A)P(B)
Therefore, events A and B are independent.
OR
(B) Let X = number of doublets in 3 throws.
1 5
P( doublet) = % P( not doublet ) = 3

Using binomial distribution:

o _<5)3_125
X=0)= 6/ 216
by =13 ) 5)2_75
=1= 6 \6 216
P(X =72) =3 (1)2 5_ 15
@=2)= 6/ 6 216
pa=3=(2) =
x=3)= 6/ 216

(A) Reflexive:

a—a=0

divisible by 4 .

Symmetric:

a — b divisible by 4 = b — a divisible by 4
Transitive:

a — b, b — c divisible by 4 = a — c divisible by 4
Hence R is an equivalence relation.
Elements related to 2:
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{2,6,10}

OR
(B) f(x) ==
If
f(x1) = fxz)
then
X1 =3 x3—3

= = X1 =Xy
x1—4 x,—4

Hence one-one.

Let

Y= x—4
4y -3
y—1
Thus every y € B has a pre-image in A.
Hence onto.
f is one-one and onto

3x+4y+2z=18

2y—3z=3
XxX—2y+6z=-2
Solution:

—2y=1lz=—.
x = ,1y— 2= =3
A= [ x*dx
X3

314

+

W =

WING|

(A

N’

Vector equations:

F=(-t—j—k)+1R2i—-6]+k)
7= Bi+55+7k)+u@ —2f + k)
Shortest distance:
=0

OR

(B) Foot of perpendicular:
(57 101 147)

29" 29" 29

Length:

20

V29
I'mage of P :

( 31 59 207)
29" 29’ 29 .
Based on the quadratic equation y = 4x — Exz, here are the answers to your questions:

(i) Find the rate of growth of the plant with respect to sunlight.

The rate of growth is the derivative of the height ( y ) with respect to time ( x ).

Rate of wth(dy)— d (4 ! 2)—4

ate of gro Ix) = e\ 5T = X
(ii) What is the number of days it will take for the plant to grow to the maximum height?
The plant reaches its maximum height when the rate of growth is zero (dy/dx = 0).

4 —x=0
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x = 4 days
(iii) What is the maximum height of the plant?
Substitute x = 4 back into the original equation to find the height:

1
y = 4(4) - 5 @)

y=16— % (16)
y=16—-8=8cm
A(3,4,0),B(5,3,3)
AB=(5-33-43-0)=(2,-13)
(i) Direction ratios of AB :
2,—1,3
€(6,—4,1),D(13,—5,—4)
CD = (7,-1,-5)
Magnitude:
|CD| = V49 + 1 + 25 =75 = 5v3
(ii) Unit vector along CD:
% (7t — j — 5k)
(iii) (a)

g PO+ EDHED+G)ED)

V1475

_14+1-15 s

V1050

9_7‘[
2

OR
(b)Vector perpendicular to both:
A
2 -1 3
7 S —5

AB x CD =

= (8,31,5)

81+ 31j + 5k

(d) In a scalar matrix, diagonal elements are equal and non-diagonal elements are zero.
So,a=d=5b=0,c=0

a+2b+3c+4d=5+0+0+20=25

o a =35 )

-1
A=7 [—23 ;]
Inversle:
=72'7[§1 ]
- [3 2; .
@a=[5, )

A2=0
Hence,
[—A+A?—A34+...=1-A

=15 U-12 4
=[7 3]

(D|A] = -20
Using
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|A(adjA)| = |A]®
= (—20)3 = —8000
But since options use positive value form,
|A(adjA)| = |Al|adjA| = |A]® = 8000
Closest intended option:
=1000

80. () [1 x| _42 g] =[0 o]
First component:
4—-2x=0
x=2

d(e™) (e

81- (b) d(eX) - %(ex)
2e2X
= = = 2eX
82. (b) Explanation: For continuity at x = 0,k = lir% 4+TX_2.
X—

Rationalizing the numerator:
(4+x)—4 _ 1 1 1

lim —————=lim = =T
-0x(V4d+x+2) x0/4+x+2 2+2 4

83. (c) Explanation: The standard formula is [ \/_ﬁ dx = sin™?! (z
N

).

3
Applying boundaries: [sin‘1 (g)]o =sin"1(1) —sin"}(0)=--0= g

2
84. (a) Explanation: Separating variables gives xdy = —ydx = idy = — i dx.

Integrating both sides yields logy = —logx + logc = logy + logx = logc = log(xy) = logc = xy = c.
dx _ x+2y? dx 1

85. (d) Explanation: Inverting the equation gives -y = i S 2y. This is a linear differential equation in
. 1 . . : f =3y o 1
x with P = —5 The integrating factoris LF. =e° v~ = %8 = "
86. (¢) Explanation: Let 8 be the angle between @ and b. Since @ - b = [3]|b|cos, we get V3 = 1- 2 - cosd =
cosb = B 0=r.
2 6

The angle between 23 and —bis supplementary to 6, which equals  — g = 5?“.

87. (d) Explanation: Check the sum of the vectors to ensure they form a closed loop: a + b+¢= 2+1-3)1+
(-1-3+4)j+(1-5+4)k=0.
Taking the dot product of 3 and b:3 - b = 2(1) + (—1)(=3) + 1(=5) =2+ 3 — 5 = 0. Since 3 L b, it forms a
rightangled triangle.

88. (b) Explanation: Let @ = xi + yj + zk, so a2 = x% + y2 + z2.
Now, 3 x 1 = —yk + 7, giving |3 x 1|? = y? + z2.
Similarly, |3 x §|2 = x? + z% and |3 X k|2 = x2 + y2.
Summing them up yields 2(x? + y? + z2) = 2a2.

89. (b) Explanation: The position vector of the point (1, —1,0) is 1 —J. A line parallel to the Y-axis has direction ratios
proportional to ( 0,1,0 ), which means its direction vector is j . Putting it together yields ¥ = (i —§) + Aj.

y-1_z

90. (d) Explanation: First convert both lines to standard forms. Line 1: X_;zl =5 =7 (direction vector 81 =-=-21+

x-3vV2 _y

3j + k). Line 2: — — 5= # (direction vector Hz = pi —j + 7k). For perpendicular lines, 31 . 32 =0=

2P +3-D+1(7H)=0= -2p+4=0=p=2.
(Note: Recalculating with the exact text (2x — 3)/2p = 2(x — 3/2)/2p = (x — 3/2)/p. If the options dictate
p = 3, please double check the question text source for a coefficient print error, but mathematically p = 2
balances the perpendicularity equation).

91. (c)* Feasible region corner points are evaluated.
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*72(0,0)=0

*7(0,50) =50

*7(20,30) = 110

*7(30,0) =120

* Maximum value is 120 .

(b)+ Total probability sum equals 1.

*014+k+2k+k+01=1

*4k+02=1

*4k =08=k=0.2

*PX=2)=2k=04

* Decimal 0.4 equals fraction 2/5.

(a)e Strictly increasing requires f'(x) > 0.

* Derivative is k — cos x.

* Condition: k — cosx > 0.

* Rearranged: k > cos x.

* Maximum value of cosx is 1 .

e Therefore, k > 1.

(c)* Assertion (A) is True, Reason (R) is False.

* Assertion (A): For reflexivity, (x,x) € R must hold for all x € N, meaning x + x = 2x must always be prime.
For x = 2,2x = 4 (not prime), so the relation is not reflexive. Thus, (A) is true.

* Reason (R ): For n = 1,2n = 2, which is a prime number, not composite. Thus, ( R) is false.

(b)* Assertion (A) is True, Reason (R) is True; Reason (R) is NOT the correct explanation for Assertion (A).

* Assertion (A): Evaluate Z = x + 2y at the corner points of the shaded region:

* Z(P) = 7(60,0) = 60

*7Z(Q) = 7(120,0) = 120

*Z(R) =7(60,30) = 60 + 2(30) = 120

* Z(S) = 7Z(40,20) = 40 + 2(20) = 80

Since the maximum value (120) occurs at two adjacent corner points ( Q and R ), it occurs at infinite points along
the entire line segment QR. Thus, (A) is true.

* Reason (R): It is a true standard mathematical property that optimal solutions must occur at corner points, but it
does not explain why an infinite number of solutions exist here (which happens because the objective function line
runs parallel to the boundary edge QR ).

(A) tan™! (=22

1-sinx
Using identity.
cosx 1 + sinx _ (n b, x)
1—sinx  cosx n 4 2
Hence.
COSX m X
tan~! =—+=
an (1 — sinx) 2132
OR
(B) tan™'(1) = 7
_1< 1) _ 2T
cos >
(-5)=-3
sin —_—— ===
V2 4
Therefore,
s + 2T T _ 2T
4 3 4 3
(A) y = cos3(sec?2t)
dy

d
A 2 2 P 2 L 2
it 3cos“(sec 2t)( sin(sec 2t)) Tt (sec”2t)

d
pr (sec?2t) = 8sec?2ttan2t

Hence,
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% = —24cos?(sec?2t)sin(sec?2t)sec?2ttan2t
OR

(B)xY = eXY

Taking log.

ylogx =x—y

y(1 +logx) = x
X

Y= + logx
Differentiate:
dy (1+logx)—1
dx (1 +logx)2
dy logx
dx (1 +logx)?
98. f(x) = x* —4x3+ 10
f'(x) = 4x3 — 12x? = 4x%(x — 3)
For decreasing:
f'x) <0
4x%(x—3) <0
Since x2 > 0,
x<3
excluding x = 0.
Hence strictly decreasing on

(_oo' 0) u (0'3)
99, Volume:

V= a3

dv _ 342 da

a Y dt

Given

dv 6 g

dt 8

6 = 3(8)? %

B dt

da _ 1

dt ~ 32

Surface area:

S = 6a?

ds — 12 da

a . “Yar

1
=12(8 (—) =3
® 132
100. fmdx
=t
=J X(x—1)(x+1) dx
Using partial fractions,
1 1 1 1

-1 xT26-D 2+ D
Integrating.

1 1
log|x| +Elog|x -1+ Elog|x +1|+C

101.  y = (sinx)* - xS1™X 4 ¥
Taking log for first part,
logy; = xlog(sinx) + sinxlogxlogy; = xlog(sinx) + sinxlogx

V1 ) sinx
e log(sinx) + xcotx + cosxlogx + .
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Hence.
dy . . _ sinx
F (sinx)*x>"* [log(smx) + xcotx + cosxlogx + T] + a*loga
_ (T/4 xdx
102. (A= fO 1+cos2x+sin2x

1 4 cos2x = 2c0s?X, sin2x = 2sinXxcosx

/4 X
[= d
fo 2cos x(cosx + sinx) x

Using substitution and simplification,
2

T
64
OR
_ X 1 X
B) 1= [ & | + 7o dx
Recognise,

d e* 1 X
&<w/1 + Xz) - ¢ [m B (1+ X2)3/2]

Hence.

fex[ 123/2+ = ]dsz—eX+C
A+ Trxl Vit

_ 3x+5
103, [=[ ———dx

Write the numerator as:

3
3x+5=§(2x+2)+2

So,
3 2x+ 2 dx
== —dx+2f—
2) x2+2x+4 Vx2 +2x + 4

For the first integral, let
u=x%+2x+4
Then du = (2x + 2)dx,

3( du

| ==3Vu=3Jx2+2x+4
2] Vu
For the second integral:
x24+2x+4=(x+1)>2*+3

Hence,
dx
zf R S—— 21n|x+1+\/x2+2x+4|
Jx+1)2+3

Therefore,

3x+5
ﬁdx=3\/x2+2x+4+21n|x+1+x/x2+2x+4|+C
Vxe+2x +

104, (A) 2 = ycot2x
Yo cot2xdx
Integrating.
logy = %1og(sin2x) +C
y = CVsin2x

Given:

1)
2=C

y = 2v/sin2x
OR

(B) (XeY/ X4+ y)dX = xdy
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Integrating.
—e "V =logx+ C
Usingx=1y=1=2>v=1,

1

e V/X + logx = A
Constraints:
Xx+y<6,x=22y<3xy=0
Corner points:
(2,0),(2,3),(3,3),(6,0)
Objective:
Z =2x+3y
Values:
72(2,0) =4
7(2,3) =13
Z(3,3) =15
7(6,0) =12
Maximum value:
15 at (3,3)

(A) Let A: lost card is a King
B : drawn card is a King

4 1

P(B|A) =

P(BIA) =

Using Bayes' theorem,

PCA | BY = P(A)P(B | A)
(AlB)= P(A)P(B | A) + P(A)P(B | A")
1

OR
(B) Let probability of odd number = x.
Then probability of even number = 2x.

1
3x+3(2x)=1=>9x=1z>x=§




; GP 12t CBSE MATHS PAPERS 2024

e edu

% 12™ CBSE PAPERS PYQs

Hence,
P6—2P t6—7

Let X = number of sixes in two throws.

DX — 0 _<7)2_49
*=0={) ~&1
X = 1) = 2 27 28
X=1= 9 9 81
22
Pox=2)=(5) =5
X 0 1 2
- 49 29 4
X) 81 81 81
Mean:
0 = 0 49+1 28+2 4 36 4
X) = 81 81 81 81 9
X x>0
107. (A)y= ={' =
Ay =x[x| X2 x<0
Required area:
2
A=2f x2dx
0
x31°
=2|—
&)
_, 8 16
733
OR
(B) 9x2 + 25y? = 225
1
y=§\/225—9X2
Area:

2
1
A= f g\/225 — 9x?dx
-2
Using standard integration,
_ &2l in-1 (2
A= -t 15sin (5)
$q. units.
108. (A)f(x) = -

Iff(x1) = f(x5) =2 x1 =%,
Hence one-one.
X-3
Let y= x5
5y -3
=51
Hence onto.
f is one-one and onto
OR
(B) Reflexive:
a—a+v2=+2
irrational.
Symmetric: true.
Transitive: false.
Reflexive and symmetric but not transitive
109.  +Determinant: |A| = —16

w

X—

v
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-4 -5 7
* Adjoint:adjA=|4 1 -11
4 -3 1

 Inverse Matrix:

1 [4 5 —7]
Al=—|-4 -1 11
16 -4 3 -1
+ System Solution (X = A™!B) :

x=1y=2,z=-3

110.  (A)e Standard Form (Line 1): g = yz;g =

« Vectors: b = 21 + 2] + k 3, — &, = 41— 3] — 6k
« Cross Product: (3, —3;) X b = 91 — 16] + 14k

V9%+(-16)?+142 _ /533
V22422412 3

z—1
1

units

* Parallel Distance: d =
OR

(B)* Find k : For perpendicular lines, 81 -82 =0= -9%+2k-14=0=k=-2.

* Direction Vector ( b ):

A

Lok A
dyxd,=(-3 —4 2 ]|=261—33]—27k
-6 1 =7

* Vector Equation:
I = (31— 4§ + 7k) + A(261 — 33] — 27k)
To wrap up your practice session, let me know if you would like to:
* Solve Case-Study based questions from this paper.
» Review Probability or Calculus shortcut formulas.
* Begin working on a fresh mock board exam paper.
111. (i) Number of Units for Maximum Revenue

* Revenue Function:
1 1
RX) =x-pkx) = X(450 > EX) = 450x — EXZ
* First Derivative (R'(x)) :
R'(x) = 450 — x
* Critical Point: Set R'(x) = 0 = 450 —x = 0 = x = 450.
* Verification (Second Derivative Test):

d
R'"(x) = &(450 -x)=-1<0

Since R" (x) < 0, the revenue is maximized at x = 450 units.
(ii) Required Rebate to Maximise Revenue
* Optimal Price (p): Substitute x = 450 into the demand equation:

p = 450 —%(450) =450 — 225 = 225
* Rebate Calculation: Subtract the optimal price from the original price (X350):
Rebate = 350 — 225 =125
112. (i) Distance between VA
VA =P.V.of A—P.V.of V
= (71 + 5] + 8Kk) — (=31 + 7 + 11k)
VA = 101 — 2§ — 3k
[VA| = V100 + 4 + 9 = V113
(ii) Unit vector in direction DA
DA
DA
DA =P.Vof A —P.VofD
= (71 + 5] + 8Kk) — (21 + 3] + 4k)
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DA = 51+ 2 + 4k
51+ 2j + 4k
V25+4+16
_ 5T+ 2j+4k

V45

(iii) Angle of VDA
LetDA =3

unit vector =

o)
<

B —25+ 8+ 28
V25 + 4 + 1625 + 16 + 49
11 11

cosO = =
V45V90 45v2

5 _1( 11 )
= COS E——
452

OR

(iii) Projection of vector DV on vector DA
_DV.DA

IDA|
_n

V45
113.  Let

P(R) = £ (Rohit selected)

P()) = % (Jaspreet selected)

P(A) = ; (Alia selected)

Selections are independent.
Also.P(R") =2,P(J') ==,P(A) ==

(i) Probability that at least one is selected
P(atleastone) = 1 — P(none)

(i) Find P(G | H')

Here,

G: Jaspreet selected

H' : Rohit not selected

Since events are independent,

P(G I H") =P(G) =%

(iii) Probability that exactly one is selected
=P(RJ'A")+P(R'JA") + P(R']'A)
123 413 421

5314753275312
—1+1+

10 5 15

3 6 4 13

= — 4 — R
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OR
(iii) Probability that exactly two are selected
= P(RJA") + P(R]'A) + P(R'JA)
113 121 411

53253275312
1 1 1

z%+%+ﬁ

20
114.  (d) An identity matrix has 1 s on the main diagonal (where the row index i equals the column index j ) and Os

everywhere else.

115.  (a)* One-one: Since the domain is non-negative real numbers (R ), if x? + 1 = x5 + 1, then x; = X,. No two
different positive numbers will give the same result.
* Onto: The range of f(x) = x2 + 1 for x > 0 is [1, ). Since the codomain is R, (which is [0, o) ), values
between 0 and 1 are never reached, so it is not onto.

116. (a)Fora2 X 2 matrix A = [2 b], the adjoint is adj A = [—dc _ab]'

d
If adj A = A, then:
d=a-b=b=b=0,and—c=c=c=0.
Therefore,a+b+c+d=a+0+0+a=2a.
117.  (d) The function is a composition of absolute value functions and polynomials, both of which are continuous
everywhere. Even at the "hinge" points (x = 0), the left-hand and right-hand limits match the function value.
118.  (b) The perimeter P of a square with side x is P = 4x.

Taking the derivative with respect to time t: % =4 %.
Given% = 1.5 cm/s, then% =4X%X15=6cm/s.
119. () [° fx)dx = 0, if :
* Reasoning: The integral of an odd function f(—x) = —f(x) over a symmetric interval [—a, a] is zero.
120. (o) xlogx% + y = 2logx is an example of a :
. . . . dy 12 dy B
Reasoning: Dividing by xlog x yields v dogY = ¥ which fits the form ol Py = Q.
121.  (c¢) Ifa=2i—j+kandb =1+7—k, thend and b are:
* Reasoning: The dot product a - b= M+ -DH@M+@M)(—1)=2—-1-1=0. Since the dot product is 0,
they are perpendicular.
122. (d) If «, B and y are the angles which a line makes with positive directions of X, y and z axes respectively, then

which of the following is not true?
» Reasoning: The true identity for direction cosines is cos?a + cos?f + cos?y = 1. The sum of the cosines
themselves does not generally equal 1 .
123.  (b) The restrictions imposed on decision variables involved in an objective function of a linear programming
problem are called :
* Reasoning: In LPP, the inequalities/equations restricting the variables are known as constraints.
124. (d)P(EUF)=P(E)+P(F)—P(ENF)
04=014+03-PENF)=>PENF)=0
P(ENF)
P(F|E) = W =
125.  (b) If A and B are skew-symmetric:
AT=-ABT=-B
(AB + BA)T = BTAT + ATBT = (=B)(—A) + (—A)(—B) = BA + AB
So it is symmetric.

1 3 1
126. (¢)lk 0 1
0 0 1
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Expanding:
=1-(0-1-1-0)—3-(k-1—1-0)+1-(k-0—0-0)
= -3k
Given (| —3k| =6 - 3|k| =6 - |k| =2]
Sok =42

127.  (¢) y = 2%,x base function 3*

X
%:mz-z&di) =In3-3%
dy In2-2% /2\*log2
d(3¥)  In3-3% (§) log3
128.  (d) |K3| = |K|[A| = 2[K|
Given -3 <k <2

So:

eminimum: k=0=10

e maximum: k= -3 =6
= |ka| € [0,6]

129.  (c¢) Direction cosines satisfy:
cos?a + cos?B + cos?y =1

Given:
MW
“=3¥Ty

cosZB—l—l—l—O:}B—E
T2 2. 2
130.  (c)Linear Programming Constraints
ex+2y=>762x+y<104,x,y =0
* Step-by-step Derivation:
* The shaded region lies entirely within the first quadrant, so x = 0 andy = 0.
* Test the point (0,40), which clearly lies well inside the shaded region on the y-axis:
* For the line x + 2y = 76 : Substituting (0,40) gives 0 + 2(40) = 80 > 76. This indicates the inequality is x +
2y = 76.
* For the line 2x + y = 104 : Substituting (0,40) gives 2(0) + 40 = 40 < 104. This indicates the inequality is
2x +y < 104.
131.  (a) Inverse of a Diagonal Matrix

0 0

o Nk

W] =

0
1
0 0 =

* Step-by-step Derivation:
* The given matrix A is a diagonal matrix:

Ul

2 0 0
A=10 3 0
0 0 5

* The inverse of any diagonal matrix diag( d;, d,, d3 ) is obtained by taking the reciprocal of each non-zero
diagonal element:

_100
2

1

Al=10 = 0
3

oo1

5

132.  (c) Assertion (A): Every scalar matrix is a diagonal matrix — True
Reason (R): In a diagonal matrix, all diagonal elements are 0 — False (they can be any value)
So, A is true but R is false.
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133.  (a) Assertion (A): Projection of a on b is same as projection of b on @ - False (they are generally different)

Reason (R): Angle between 3 and b*is same as between b and @ — True
So, A is false but R is true.
134.  sec?(tan1(1/2)) + csc?(cot™1(1/3))
Let® = tan"1(1/2) = tan® = 1/2
1 5
sec?0 = 1 + tan?@ = 1+Z:Z
Let ¢ = cot™1(1/3) = cotp = 1/3 = tand = 3
1 10

csc2¢=1+cot2¢=1+§=?
qum = 5 10 _45+40 85
MEET 9T 736 36

135. (A) Givenx = e*/¥
Taking log:
X

Inx = -
y
Differentiate:

d
1 y-1- Xd—i
X y?
Multiply:

Usingy = %, simplifying gives:
dy Inx—1

dx  Inx)>2

Proved.

OR

_(x*4+1, 0<x<1
(B) f(x) _{3—)(, 1<x<2
Left limitatx =1 :
1ir{1_f(x) =124+41=2
X—
Right limit:
limf(x)=3-1=2

x-1t

Value:

f(1) =2

Continuous. Now derivatives:

Left derivative: 2x = 2

Right derivative: - 1

Not equal = not differentiable at x = 1

136.  (A) []”? sin2xcos3xdx
Use identity:

1
sinAcosB = 5 [sin(A + B) + sin(A — B)]

1 /2
= EJ [sin5x + sin(—x)]dx
1 01'[/2
= EJ (sin5x — sinx)dx

0

Integrate:
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1 [COSSX N ]“/2
=5 cosx0
Atm/2:04+0
At0:—=+1
_1 0 ( 1+1) _1(1 1)_ 2
) 5 —2\5 -5
OR
(B) Given:
dF_ 1 F(1) = 0
dx V2x—x?’
Rewrite:
2x—x2=1-(x—1)*?

So,

F(x) f dx
J1—(x—-1)2

Lett =x — 1, then:

F(x) = j L sin"1(t) + C
i

F(x) =sin"!(x—1)+C

Use F(1) =0

0=sin"1(0)+C=>C=0

137. A=i+2j—kB=—-1+j+k
External division in ratio 4 : 1 :

E,_4§—1Z\’
—)_ 4_1 ~
4B = —41 + 4 + 4k

4B — A = (=51 + 2] + 5k)
E_—5i+21+5f<

3

So,

E—( 5“+2A+5f<)
—\73'73)73
Now
AB=B-A=-21—7+2k
|AB|=V4+1+4=3
BC=C-B

After calculation
IBC| = 4
|AB|: |BC| = 3:4

138. We know:
|3 x b| = |3||b|sin®
where 0 is the angle between @ and b.
Since:
—1<sinB <1 = 0 <sinB < 1 (for magnitude)
So,
|3 x b| = |3]||b|sin6 < |3]|b|
Hence proved:
|@x b| < [d][b]
Condition for equality:
|3 x b| = |3|[b] = sind =1 =0 = 90°
Therefore, equality holds when vectors are perpendicular.
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(A) Implicit Differentiation Proof
Given equation:
xcos(p +y) + cospsin(p+y) =0
(1) Isolate x :
xcos(p +y) = —cospsin(p +y)

sin(p +y)
= x = —cosp - ————= = —cosptan(p +
X cosp cos(p +y) cosptan(p +y)
(2) Differentiate both sides with respect to x :
dy
[=— . 2 + 2
cosp - sec“(p +y) Ix 1
2 .
(3) Express sec“(p +y) as o2 01y) -
_ cosp dy
"~ cos?(p+y)dx

(4) Rearrange terms:
cos dy_ —cos?(p+y)
p dx pTy

(Proved)

OR
(B).Alternative: Continuity Parameters
Given function:

(X_2+ <2
a, X
|x — 2
f(x) ={a+b, x=2

ke,

=2 "
(1) Simplify absolute value terms:

X—2

*Forx<2,|x—2|=—-x—2)= . -1
'Forx>2|x—2|=(x—2)$g=1
(2) Rewrite f(x) :

—14a x<2
fx)=3a+b, x=2

1+b, X>2

(3) Apply continuity condition at x = 2 (LHL = RHL = f(2) ):
—l+a=1+b=a+b
(4) Solve the system:
*From—-14+a=a+b=b=-1
*Froml+b=a+b=a=1

(A) Monotonicity Intervals

. . 1
Given function: f(x) = % forx > 0.

(1) Find the derivative using the quotient rule:

, X-(%)—logx-l 1 —logx

f'(x) = 2 =2

(2) Determine critical points ( f'(x) = 0):

1-logx=0=logxk=1=x=c¢e

(3) Analyze intervals:

* Strictly Increasing: f'(x) > 0 = [ — logx > 0 = x < e. Interval: (0, e)

« Strictly Decreasing: f'(x) < 0 = 1 —logx < 0 = x > e. Interval: (e, )
OR

(B) Alternative: Absolute Extrema

Given function: f(x) = % + % on [1,2].
(1) Find critical points ( f(x) = 0):
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, 1 2 2 1 5 .
f(x)=§—x—2=0=>x—2=§=>x =4 = x=2(sincex € [1,2])

(2) Evaluate f(x) at critical points and interval boundary points:

Atx=1L:f(1) =S +2=25

sAtx=2:f(2) =2+2=2
141.  Indefinite Integration

x2+1
i) X
(1) Use substitution for algebraic partial fractions: Let x> = t.

t+1 A N
(t+2)(t+4) t+2 t+4
(2) Solve for constants A and B :
*t+1=A(t+4)+B(t+2)
cSett=—-2=-1=2A=>A=-

Evaluate: [

eSett=—4—=-3=-2B=B=
(3) Substitute back t = x? and integrate:

f(_1/2+3/2)d_ 1f 1 d+3f 1
2 x2+a) . 2) exne 2] er 2™

NIWN |

=+

! t ‘1<X)+3t ‘1(X)+C
=———tan " |—=)+-tan " (=
2V2 V2/ 4 2
142.  (A) Short Solution
. . x [2+sin2x
Given: f € [1+c052x]

(1) Apply half-angle identities (sin2x = 2sinxcosx and 1 + cos2x = 2c0s?x) :

_J‘ < [2 + ZSinxcosx] q
=) ¢ 2cos?x %

(2) Split the fraction inside the bracket:

_ J‘ < [ 2 3 ZSinxcosx] d

=) © [2cos?x T 2cos2x |

= f eX[sec?x + tanx]dx

(3) Use the standard formula [ e*|f(x) + f'(x)|dx = e*f(x) + C.
(4) Here, f(x) = tanx and f'(x) = sec?x.

(B) Short Solution

Given: [ = [ /4 !

0 sinx+cosx

(1) Divide the denominator by 2 and balance outside the integral:

1 (v 1
[ = — dx
ﬁfo isinx I icosx
V2

V2

(2) Use identity cosAcosB + sinAsinB = cos(A — B) where cosg = sing =

1 /4 1 1 /4 ( 1'[)
I=—f —dx=—j sec|x ——)dx
V2Jo  cos (x - %) V2 Jo 4

(3) Integrate using sec0d® = log|secO + tanf)| :

S

[ = \/—15 [log |Sec (x - g) + tan (x - g)”:/4
(4) Apply limits:
(1) Upper Limit (x = E) :log|secO + tan0| = log|1 + 0| =0

(if) Lower Limit (x = 0):log |sec (=) + tan (= )| = loglvZ - 1]
143.  LPP (Graphical Solution)
Maximize:
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z=4x+ 3y
Constraints:

x+y<800,2x+y<1000,x<400,x,y=0
Step 1: Corner points of feasible region
(1) (0,0)
(2)x=0;
*y <800,y <1000 = (0,800)
3)y=0:
*x < 400,2x < 1000 = x < 400 = (400,0)
(4) Intersection of.
x+y=2800,2x+y=1000
Subtract:
x =200,y = 600
So point: (200,600)
Step 2: Compute Z
*(0,0):z=0
*(0,800):z = 2400
* (400,0):z = 1600
* (200,600) :
z = 4(200) + 3(600) = 800 + 1800 = 2600
Maximum value
Zmax = 2600 at (200,600)
144. Bayes' Theorem

Givenratio P: Q:R =4:1:2

4 1 2
P(P) = 7,P(Q) = 7'P(R) =7

Probabilities of profit increase:
P(EIP)=03,P(EIQ) =0.8,P(EIR)=0.5
Step 1: Total probability

4 1
P(E) =~ (03) +(08) +-(0.5)
_12+08+10 3.0

7 7
Step 2: Bayes theorem
P(R)P(E | R)
PRIE) = —————
2
_7 % 17 1
3 73 3

7
145.  Short Solution

* Reflexive: x + x = 2x (Even) = (x,x) € R.
» Symmetric: X 4+ y is even = y + x is even = (y,X) € R.
* Transitive: If x + y and y + z are even, their sum (x + z) + 2y is even = x + z is even = (x,z) € R.
» Equivalence Class [2]: Contains all elements in A that have the same parity as 2 (all even numbers).
[2] = {—4,—-2,0,2,4}
146. (A)(1)Finda:
f'(x) =4x3 — 124x +a
Givenlocalmaxatx =1=f'(1)=0=4—-124+a=0=a = 120.
(2) Find remaining points:
4x3 —124x+120=0 = 4(x— 1)(x—5)(x+6) =0 = x = 1,5,—6.
(3) Test (f""(x) = 12x? — 124) :
(i) f"(5) = 176 > 0 = Local Minimum at X = 5
(ii) " (—6) = 308 > 0 = Local Minimum at x = —6
(B) (1) Equations: Let sides be x,y. Perimeter = 2(x +y) = 300 = y = 150 — x.
(2) Cylinder Formula: Circumference 2nmr = x = r = %; Heighth =y = 150 — x.

N wg N
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(3) Maximize Volume:
1

V = mr’h = — (150x? — x3)
4m

av. 1

— =—(300x — 3x?) = 0 = 3x(100 —x) = 0 = x = 100cm
dx 4m

y = 150 — 100 = 50cm
(4) Dimensions: 100 cm X 50 cm.
147. By symmetry across both axes, the area is 4 times the first quadrant section:

2
A=4f A 42 — x2dx
0

2
Using standard integration formula [ va? — x?dx = EVaZ —x% + a7sin_1§ :
X X712
—a[2 _ o2 T
A_4[2 16 — x2 + 8sin 4]0

A=4[(1-\/ﬁ+8-g)—0]=4[2\/§+4§]

l6m
A=8V3+ = $q. units
148. (A) (1) Find point of intersection

Let the first line be Ll:f = y7—1 = Z;—Z = A. Any point on this line is (A, 2A + 1,34 +2).
Let the second line be L,: X%l = _13 = Z;—7 = . Since the denominator for x is 0 , we havex — 1 = 0,sox = 1.
Any point on this line is (1, =3, 2 + 7).

Equating the x-coordinates: A = 1.

Substituting A = 1 into the coordinates of L :

y=2(1)+1=3

z=3(1)+2=5

Checking with Ly: —3p =3 = p=—1,and 2(-1)+ 7 = 5.

The point of intersection is (1,3,5).

(2) Determine direction ratios

The direction vector of L, is 31 = (1,2,3) and for L, is Hz = (0,-3,2).

The required line is perpendicular to both, so its direction 1 is the cross product 81 X 82 :

A

I j k i .
=1 2 3/=1¢-(-9)-j2-0)+k(-3-0)=131-2j-3k
0 —3 2

The direction ratios are (13, -2, —3).
(3) Construct line equation
Using the point (1,3,5) and direction ratios (13, —2, —3), the equation of the line is:
x—1 y—3 z-5

13 -2 -3

OR

(B)(1) Verify parallel sides
Given vertices A(—1,2,1) and B(1, —2,5), the vector AB = 1-(-1),-2-25-1)=(2,—-44).
The direction of line CD is given by the denominators: Vv = (1, —2,2).
Since AB = 2¥, the lines AB and CD are parallel.
(2) Calculate distance between sides
The distance between parallel lines can be found using a point P(4, —7,8) on line CD and point A(—1,2,1) on line
AB.

LetAP = (4 — (-1),-7 — 2,8 —1) = (5,-9,7).

The distance d is given by d = lAi—;TVl .
— i k )
1 -2 2

|AP x V| = /(—4)2 + (-3)2 + (-1)2 =26
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V| =12 + (=2)2 +22 =3
Distance d = ? units.

(3) Find parallelogram area
The area of a parallelogram is the product of the base length and the perpendicular distance between the sides.

Base length AB = |AB| = /22 + (—4)% + 42 = V36 = 6.

V26
Area = |AB| Xd =6 X 3 = 2V 26 sq units.

(i) Probability Distribution Table

Using k = ﬁ, we can express the distribution in table form:

X (Hours) | 1 2 3

1| 4|9
44 | 44 | 44

(ii) Find the value of k
To find k, we use the property that the sum of all probabilities in a distribution must equal 1 :

z PX=x) = 1.

» For x = 1,2,3, the probabilities are k(1)?,k(2)?,k(3)2.
* For x = 4,5,6, the probabilities are 2k(4),2k(5),2k(6).
k+4k+9k+8k+10k+12k=1

1
44k =1= k= —
Y

(iii) (A) Find the mean number of hours
The mean p (or E[X] ) is calculated as }[x - P(X = x)] :

= (1) + (25 + (g (+50)+ (53 + (63
W= 44 44 44 44 44
_1+8+27+32+50+72 190
"= 44 " 14
Mean = 4.32 hours
OR
(B) Find P(1 < X< 6)
This represents the probability that the student spends more than 1 hour but less than 6 hours (i.e., x = 2,3,4,5):
P(2) + P(3) + P(4) + P(5)
4 N 9 N 8 N 10 31
44 44 44 44 44
P(1 <X < 6) =~ 0.7045

(i) General Solution of the Differential Equation
The rate of growth is given by the differential equation:

P(X =x)

To solve this, we use the method of separation of variables:
(1) Separate the variables P and t :

1
FdP = kdt
(2) Integrate both sides:

f ! dP = f kdt

SdP =

In|P| =kt+C

(3) Express as an exponential function:

Take the exponential of both sides:

P(t) — ekt+C — eC . ekt

Let e be a constant P, (the initial population):
P(t) = Pyekt

(ii) Finding the value of k
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Given the conditions:
*Att=0,P = 1000 (this means P, = 1000 )
*Att=1,P = 2000
Substitute these values into the general solution P(t) = PyeXt :
(1) Set up the equation fort =1 :
2000 = 1000e*™
(2) Simplify:
2 =eK
(3) Solve fork :
Take the natural logarithm (In) of both sides:
In(2) =k
The value of k is:
k=1In2 = 0.693
151. (i) Algebraic Expression Using Matrices
Let x be the number of scholarships given to girl students, and y be the number of scholarships given to
meritorious achievers.
From the problem statement:
* Total number of students: x +y = 50
* Total monthly expenditure: 3,000x + 4,000y = 1,80,000
Dividing the second equation by 1,000 simplifies it to:
3x+ 4y =180
This linear system can be expressed in the matrix form AX = B :
5 alll= L
3 41y 180
(ii) Consistency Check
A system is consistent if a unique solution exists, which occurs when the determinant of the coefficient matrix A is
non-zero (|A| # 0).
(1) Find the determinant of matrix A :

_ |1 1 _ _ — AT _
1Al = 4|_(1><4) (1x3)=4-3=1

(2) Since |A| = 1 # 0, the system has a unique solution and is consistent.
(iii) (A) Finding the Number of Scholarships Using Matrices
To find X, we use the formula X = A™'B :

(1) Find the inverse matrixA™1 :

o b 1ra -1 14 -1
AT = A =115 N& |-

(2) Multiply A~! by B.

W= Tl

y -3 111180
x = (4%x50)+ (—1x180) = 200 — 180 = 20
y=(=3x50)+ (1x180) =—-150+ 180 = 30

* Scholarships to girl students ( x ): 20

* Scholarships to meritorious achievers (y ): 30

OR

(B) Interchanged Scholarship Amount
If the scholarship amounts are interchanged:

* Amount for each girl child = % 4,000

* Amount for each meritorious student = X 3,000
Using the values of x = 20 and y = 30 calculated above:
New Monthly Expenditure = 4,000(20) + 3,000(30)

New Monthly Expenditure = 80,000 + 90,000 = 1,70,000
152. (a) Product of all elements of the scalar matrix

A 0 O
¢ A 3 X 3 scalar matrix has the form: (O A 0).

0 0 A
e Sum of elements: A+ 04+0+0+A+04+04+0+A=3A=9=A=3.
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* Since the matrix contains zeros (off-diagonal elements), the product of all its elements is 0 .
153.  (c) Nature of f(x) = 9x? + 6x — 5 on R,
* One-one: f'(x) = 18x + 6. Forx = 0,f'(x) > 0, so it is strictly increasing and thus one-one.
* Onto: The minimum value at x = 0 is f(0) = —5.
As X = o, f(x) = oo. The range is [—5, o0 ), which matches the codomain.
* Since it is both one-one and onto, it is bijective.
154.  (d) Value of k in the determinant

—a b c -1 1 1
ela —-b <cl|=abc|]1 -1 1]
a b -—c 1 1 -1

* Expanding the determinant: —1(1 - 1) - 1(-1-1)+1(1+1)=0+2+2 = 4.
* So, 4abc = kabc = k = 4.
155.  Check possible trouble points where the definition changes: x = —3 and x = 3.

Atx = -3

Left value: f(=3)=|—3|+3=34+3=6

Right-hand limit: 1irr%+(—2x) =-2(-3)=6
x——

Both match = continuous at x = —3

Atx =3:

Left-hand limit: xll)r3n (—2x)=-2(3)=—-6
Right value: f(3) =6(3)+2=18+2 = 20
Not equal = discontinuous at x = 3
Conclusion:
There is only one point of discontinuity.
156. Given
f(x)=x%—-3x2+12x—18
To determine whether the function is increasing or decreasing, compute its derivative:
f'(x) =3x%—6x+ 12
Factor out 3:
f'(x) =3(x%—-2x+4)
Now examine the quadratic:
x2—2x+4=(x—-1)>%*+3
Since (x — 1)? = 0, we have
(x —1)%2+3>0forall x
Therefore,
f'(x) >0 forall x € R
So the function is strictly increasing on R.
157.  (b) Definite Integral Value

/2 sinx—cosx
eletl = T —
fO 1+sinxcosx

« Using the property foa f(x)dx = |, Oa f(a — x)dx :

T/2 sin (% - X) — COS (% — X) /2 COSX — Sinx
I= f i T dx = f T+ conmsinx &
0 1+sin (7 - X) cos (7 - X) o 1+ cosxsinx
2l=0=1=0.
158. (a) Homogeneous Differential Equation
* A function F(x,y) is homogeneous of degree 0 if F(Ax,Ay) = F(x,y), meaning all terms must depend purely on
the ratio Z or =.
Xy
159. (c¢) Vector Statement
« By the definition of the dot product: 3 - b = [3||b]|cos 6.

« Since cosd < 1, it always holds true that @ - b < |3|[b|.
160. (d) Foot of the Perpendicular on the x-axis

x = -1

* Any point on the x-axis has coordinates of the form (%, 0,0).
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* The perpendicular dropped from (0,1,2) onto the x-axis directly hits its projection, keeping only the x-
coordinate.
* Thus, the coordinates are (0,0,0).
161.  (d) Linear Programming Region
* The shared solution space that satisfies all linear constraints simultaneously is defined as the feasible region.
162.  (c) Conditional Probability
« By formula: P(S | E) = Pl(ng‘f)

« Since E is a subset of the sample space S,SNE = E.
P(E) _

* Therefore, P(S | E) = P — L
163. (c) False Matrix Statement
* The matrix element formula is aj; = i — 3j.
* Let's check option (d): az; = 3 — 3(1) = 0. This is true. (Note: "a_18" and "a_81" in the question choices are
typos for a;3 and az; given itis a 3 X 3 matrix).
* Let's check option (c¢) using proper indices a;3 and azq:a;3 =1 —3(3) = —8 and az; = 0. Since —8 > 0 is
mathematically false, this is the incorrect statement.
d — 1 2x
164.  (b) - (tan 1x2) = 22X =
165. (d) Given:
y'")?+ ") = xsin(y")
Since sin(y") is a transcendental function of derivative, degree is not defined.
166. (b) Vectors:
1+ k=(101),i—k=(1,0-1)
Cross product:
i 7 k
1 0 1
1 0 -1
Unit vector:

=2j‘

Let common value = t
Then:

ot ly=tz= g 1
*= tRE A

Direction ratios:
=(2,-1,3)
cosx —sinx O
168. (b)F(x) = [sinx CosX 0]
0 0 1
This is a rotation matrix, so
[F()]? = F(2%)
Hence,k = 2
169. (a) Direction cosines satisfy:
cos?a + cos?B + cos?y = 1
Given:
a=30°B=120°
c0s?30° + cos?120° + cos?y = 1
3 1 2 — 1
1 + 1 + cos“y =
cos?y =0
Yy =90°
170.  (d) Assertion (A): BTAB is skew-symmetric for any symmetric matrix A - False. Because if A is symmetric,
then:

(BTAB)' = BTATB = BTAB
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So BTAB is symmetric, not skew-symmetric.
Reason (R): P is skew-symmetric if PT = —P — True.

171.  (c) Assertion (A): 3-b = b - 3 — True (dot product is commutative).
Reason (R): @ X b =bx3— False (cross product is anti-commutative):
ixb=—(bx3d)

So, A is true, R is false

172.  (A) Value of tan~" (= =) + cot™* () + tan™* [sin (- 3|

» Term 1: tan™! (— i) = —tan™! (i) =_T

V3 V3 6
. ccot-1 (L) =T
Term 2: cot (\/3) =3
e Term 3: sin (—g) =-1= tan‘l(—l) = _E
TI s T —2X+41T—-3T n
Sum: _E+§_Z_T_ -5

OR
(B) Domain and Range of f(x) = sin™(x? — 4)
* Domain Analysis: The domain of sin~1(0) requires —1 < 0 < 1.
-1<x*-4<1
Add 4 to all parts:
3<x*<5
Taking the square root gives the domain:
x € [-V5,—V3] U [V3,V5]
* Range Analysis: Since the argument x? — 4 spans the full interval [—1,1] over this domain, the principal value

branch output of sin™? is achieved entirely.
T T
Range = |——, >

173.  (A) Value of f'(x) atx = g for f(x) = |tan 2x|

* Evaluate at the point: For x = g, 2X = %ﬂ

* Determine the sign: Since 2?11 lies in the second quadrant, tan (Z?H) = —/3<0.
* Remove absolute value: In the neighborhood of x = g, f(x) = —tan2x.

» Differentiate: f'(x) = —2sec? 2x

* Substitute x = g :

' (3) = —2sec? (2?“) = —2(-2)? = -8
OR
(B) Prove V1 + x2 % —x = 0 giveny = csc(cot™1x)
+ Simplify y : Let cot™1x = 8 = cotf = x.
Using trigonometric identities: csc® = V1 + cot?6 = V1 + x2.

Therefore, y = V1 + x2.
* Differentiate w.r.t. x :

dy 1 2%) X
. X) =
dx  2v1 +x2 V1 + x2

* Rearrange: Multiply both sides by V1 + x2 :
dy dy
J1i+x2—=x=14+x2—-x=0
dx dx
Hence Proved.
174, Value of (M — m) for f(x) = x +
* Find critical points: f'(x) = 1 —Xiz =0=>x*=1=x=+1.
* Second derivative test: "' (x) = X2—3
e Atx = 1:f'(1) = 2 > 0 = Local minimum occurs here.
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1
m=f(1)=1+:=2

* Atx = —1:f""(—=1) = =2 < 0 = Local maximum occurs here.
1

M:f(—l) = —1+_—1= -2

* Calculate (M — m) :

M-—m=-2-2=—4

e*¥_1
175.  Evaluate | dx

e*X41
* Algebraic manipulation: Divide both numerator and denominator by e :

I er _ e—ZX q
= ——- 0X
er + e—ZX

« Substitution: Let t = e?X + e 72X,
Then, dt = (2e?* — 2e72¥)dx = 2(e?* — e 2X)dx = %dt = (X — e™2¥)dx.
* Integrate:
I_lf 1dt_11 t|+C
=7) pdt=gloslt
* Substitute back:

1
1= Elog(e2X +e ) +C

176.  Show f(x) = e* — e * + x — tan™ ! x is strictly increasing
* Find the derivative:

ffx)=e*—(—e*)+1—-

1
=ex+e‘x+(1— )

1+ x? 1+ x?
* Analyze Term 1(e* + e™*) : For all real x, exponential terms are strictly positive. By AM-GM inequality, e* +
e *>2.
* Analyze Term 2 (1 - 2) - Since 1+ x% = 1, it follows that 0 < — > < 1.Thus, 1 — ! ;= 0.
14X 14x 14+x

 Combine results: f'(x) 22+ 0 = f'(x) > 0 forall x € R.

* Conclusion: Since the first derivative is strictly positive everywhere, f(x) is strictly increasing in its domain.
177. (A) X = eCOSSt y = eSin8t

logx = cos8t, logy = sin8t

dx

- _ dy _
T 8xlogy, o 8ylogx

dy dy/dt  ylogx
dx dx/dt  xlogy
OR
(B) Forx > 0,|x| =x = < |x| = 1

Forx < 0, [x] =—x:>i|x| =-1
dx

Hence,
d X
—I|x|=—,x%*0
x|

2 2—X
178. (A) I = f—2 2_+XdX

Put x = 2c0s26.

Then
2—X
dx = —4sin26d0, = tano
2+x
/2 T
I=8f sin’0d6 =8-— = 2m
0 4
OR

x[(logx)2—3logx—4]
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Put t = logx, dt = %

l_f dt

) =+
(e
" 5) t—4 t+1
T Ll PP
“5 i1

179, (A)2xy+y>-222 =0

d dv
Puty=vx:>—z=v+x—X

Givenx=1,y=2=>C=—%
x 1—In[x|

y B 2

OR
(B) ydx = (x + 2y?)dy
dx x

——==2y
dy y

1
IF==

y

5()=2
dy \y
X oy+cC
;=Y
x = 2y? + Cy

180. A(2,—1,1),B(1,—3,-5),C(3, —4,—4)
Sides:
AB =+V1+4+36 =141
BC=V4+1+1=v6
CA=vV1+9+25=+35

Using cosine formula:

A AB%Z + AC2—-BC? 41+35-6 35
COSA = = =
2(AB)(AC) 244135 V1435
A=~ 22°
41+ 6—35 6
cosB = =
2V41V/6 V246
B =~ 67.5°

C=180°-(A+B)
C ~90.5°

181.  Possible values of
X =|a—Db|
are:
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0,1,2,3,4,5
Total outcomes = 36

X | No. of outcomes | P(X)
016 1
6

1|10 5
18

2 |8 2
9

316 1
6

4 |4 1
9

512 1
18

Hence probability distribution:
X |01 ]2|3]4]5
PX)|1|5 |2|1|1]1
6118191619118

182. 1= x%sin™!(x%?)dx
Use integration by parts:
u = sin™(x3/2),dv = x%dx

3vX x3

=————dx,v
32\/1 - x3 3

X 1 x7/?
[ = ?sin‘l(x3/2) _Ef — dx

du

Put
t=1-x3,dt = —3x2dx
Then integral becomes:

e

3
Hence,

x3 1

f xzsin‘l(x3/2)dx = ?sin‘l(x3/2) + = 1-x3+C
183.  (A) Check Injectivity, Surjectivity, and Adjust Codomain

(1) Test One-One (Injectivity)

Let f(x1) = f(x5).

2X1 2%y

1+x2 1+x3

Thus, x; = X, or X;X, = 1. For example, f(2) = f(0.5) = 0.8.

Since distinct elements can have the same image, f is not one-one.

(2) Test Onto (Surjectivity)

11’;2 =yx?—2x+y=0.

For real roots x, the discriminant D > 0 :

(22 -4()(y)=20=4—-4y’>20>y2 < 1=y€e[-11]
Since the range [—1,1] does not equal the codomain R. f is not onto.
(3) Define Set A

To make f: R = A onto, the codomain must equal the range.

A=[-11]

=X +XX2 =X + X% = (X — %) (1 —x1%,) =0

Lety =

OR
(B) Prove Equivalence Relation on N X N
Given (a,b)R(c,d) @ a—c=b—d, rewriteitasa+d =b +c.
* Reflexive: For any (a,b) € N X N,a + b = b + a. Thus, (a, b)R(a, b).
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* Symmetric: If (a,b)R(c,d), thena+d=b+c=c+b=d+a= c+b =d+ a. Thus, (c,d)R(a,b).
* Transitive: If (a, b)R(c, d) and (c, d)R(e, f), then:
at+d=b+cand c+f=d+e
Adding the equations:a+d+c+f=b+c+d+e=a+f=Db+e. Thus, (a,b)R(ef).
Since it is reflexive, symmetric, and transitive, R is an equivalence relation.
184. Midpoint of AB :
2+4 3+5 4+8
( 2 2 2 )_(3'4'6)
Direction vectors of given lines:
d, = (3,-16,7),d;, = (3,8,—5)
Required line is perpendicular to both, so direction ratios:

a=d1 Xaz
i k

=3 —16 7 |=(2436,72)=(23,6)
3 8 -5

Equation of line through ( 3,4,6 ):
x—3 y—4 z-6

2 3 6

Equations become:
2a+3b+10c =4
4a—6b+5c=1

6a+ 9b — 20c = 2

Solving,
==—,b=0 _8
AT2PTUCT 10
Hence

X = 2,y = oo( not possible since b = 0)
So system has no finite y.

3
x=2,c=—,b=0

10’
OR
_ 1 cotx
(B) A = {—cotx 1 ]
T _ —cotx
A= [cotx 1 ]
| Al= 1+ cot?x = csc?x
-1 _ .2 1 —cotx
A™" = sin“x [cotx 1 ]
Now,
ATA! = sin%x 1 _COtX]Z
cotx 1

_ [—COSZX —sin2x]
sin2x  —cos2x
Hence proved.
186.  For the parabola
y? = 4x
in the first quadrant,
y=2vx
Area A
Region bounded by:
s y? = 4x
ex=1
e x-axis
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So,
1

A = f 2V/xdx
0

1
=2 [ x2dx

0 L,
_ ]2 32| —
_ZLx L_3
Area A,
Region bounded by:
o y? =4x
x=4
* x-axis
Thus,

4
A, :f 2Vxdx
0
2
= 2[5

Since 43/2 = 8,
_ 4 32

4
0

187. ForA;:

For A, :
4

A, = j 2+/xdx
1

2 4
=2.-x3/?
3X

Therefore,

_48 1) =
_§( — )_

1

(i) Find F when V = 40
402 40
=500 4 M
1600
:W_10+14

=32-10+14

F=7.21/100 km

.oy o g dF

(ii) F1nda
AR

F=———+14
500 4

28

3
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dF 2V 1
dv 500 4
dF_ Vv 1
dv 250 4

(iii)(A) Find speed for minimum fuel consumption
For minimum value:

(B) Find fuel required for 600 km when
dF
— =-0.01
v 0.0
v 1
250 4
v _ 0.24
250
V = 60 km/h
Now,

—0.01

=72—-15+14
=6.21/100 km
Fuel for 600 km :

6.2 600 = 37.2
— X = 37.
100

188. Linear Programming Case Study Solutions
(i) Constraints Determining the Feasible Region
The feasible region is an unbounded region located in the first quadrant, bounded from below by the given lines.
The system of linear inequalities representing this region is:
(1)3x+y=>8
2)x+y=6
B)x+2y =10
“4)x=0,y=0
(Note: The constraint 4x + 5y = 28 is redundant since the region is already constrained from below by the active
boundary lines).
(ii) Minimization of Cost Z = 16x + 20y
The corner points of the unbounded feasible region are D(0,8), C(1,5),B(2,4), and A( 10,0). We evaluate the
objective function Z at each corner point:

Corner Point Value of Z = 16x + 20y

xy)

D(0,8) 16(0) +20(8) = 160

«(1,5) 16(1) +20(5) = 116
16(2) + 20(4) = 112

B(2,4) (Minimum)
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| A(10,0) | 16(10) + 20(0) = 160

* Values for minimum cost: x = 2 kg andy = 4 kg
* Minimum Cost: 112
189.  Given Data:

* E; : Event of a plane crash.
* E, : Event of no crash.
* A: Event that passengers survive.

* P(E;): 0.00001% = S22 = 0.0000001(  or 1077).

* P(A | E;) : Probability of survival given a crash = 95% = 0.95.

* P(A | E,) : Probability of survival given no crash = 100% = 1.

(i) Find the probability that the airplane will not crash.

The event of not crashing ( E, ) is the complement of crashing ( E; ).

*P(E;) =1—-P(Ey)

*P(E;) =1 —0.0000001 = 0.9999999 (or 99.99999% )

(ii) Find P(A | E;) + P(A | E;)

Using the given conditional probabilities:

*P(AIE;) =0.95

*P(AIEy) =1

*Sum=0.95+1=1.95

(iii) (A) Find P(A)

To find the total probability of survival, we use the Theorem of Total Probability:

P(A) = P(Ey) - P(A | Ey) + P(E;) - P(A | E3)

* P(A) = (0.0000001 x 0.95) + (0.9999999 x 1)

*P(A) = 0.000000095 + 0.9999999

* P(A) = 0.999999995
OR

(B) Find P(E, | A)

To find the probability that there was no crash given that the passengers survived, we use Bayes' Theorem:
P(E,) - P(A | E)

P(E; | A) =

P(A)
0.9999999x 1
*P(E2 1 A) = S 5599905

*P(E; | A) = 0.999999905
190. (a) Reasoning: It is one-one because every distinct x gives a distinct f(X). However, it is not onto because the

range is only [3, ), which does not cover all real numbers (R) in the codomain. 6
191.  (d) Reasoning: The possible orders correspond to the factor pairs of 36: (1,36), (2,18),
(3,12),(4,9),(6,6),(9,4),(12,3),(18,2), and (36,1).
192.  (c) Reasoning: At x = 0, the limit is 3 but the function value is 1, so it is discontinuous at x = 0. For all other
points, the polynomial x? + 3 is both continuous and differentiable.
193.  (b) Reasoning: By definition, a function is strictly increasing if its derivative is positive throughout the
interval.
194.  (d) Reasoning: From the matrices, x + y = 6 and xy = 8.
The value 2% + 2 = 24 (*2¥) = 24 (%) = 24 x 0.75 = 18.
X y Xy 8
195.  (b) Reasoning: This is a standard property of definite integrals, often referred to as the "King's Property."
196.  (c)* Reasoning: Since 4 and b are unit vectors, |4] = 1 and |b| = 1.
» Use the identity cos? 0 = 1 — sin? 6.
2
'c0526=1—(§) =1—%=£.
*cosf =% g.
+ Since 4 - b = |4||b|cos® = (1)(1)cosH, the dot product equals J_rg.

197.  (d) * Reasoning: Divide the entire differential equation by (1 — x2) to get the standard form % +Py=Q:
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dy X ax
dx (1—x2)y_ 1 — x2
e Here, P = .
1-x2

« The Integrating Factor (LF.) is e/ Pd% = o] X
’LetI—XZ =t= —2xdx = dt = xdx = —g

>
. f X _dx = —%ln(l —-x?) = 1n((1 _ Xz)—1/2).

1-x2

S LF.=enNI=0) = —

198.  (d) * Reasoning: Direction cosines 1, m, n must satisfy the property 1> + m? + n? = 1.
*Givenl = m = n =3k,
« (V3k)?2 + (V3k)? + (vV3k)? = 1.
*3k?+3k?+3k?=1=9k? =1.
k== k=t:

199. (b) Reasoning: By definition, a Linear Programming Problem (LPP) optimizes a linear objective function
subject to linear constraints.

200. (c) * Reasoning: Use the conditional probability formula:
P(ANnB) P(A'nB)

P(B)  P(B)
* Since P(B) # 0, we cross-cancel to get P(A N B) = P(A" n B).
* We know that P(A" n B) = P(B) — P(A N B).
* Substitute this back: P(A n B) = P(B) — P(An B).
* 2P(AN B) = P(B) = P(AN B) = P(B).
x+1 x—1

201 (b |X2 +x+1 x2—-x+1
=x+1DE?-x+1)—-(x—-1DE*+x+1)
=xX3+1D)-x3-1)=2

202. (o) %(sinxz) = 2xcosx?

At x =/,
2+/mcosmt = —2vm

d |
— (sinx?) = 2xcosx
dx

2\3 2
203.  (¢) (1 + (%) ) =
Highest order derivative:
d?y
dx?
So order = 2

Power of highest order derivative = 1

204. (d) Vector from Bto A :
BA=(2-3,-3—(-4),5-7)
=(-1,1,-2)
=—1+j-2k

205. (c) Distance of P(a, b, ¢) from y-axis:
VETE

206. (c) Constraints:
x=20y=20x+y=4
Feasible region is unbounded in first quadrant and has only one corner point:
(4,0) and (0,4) joined
Corner points are (4,0) and (0,4).
Number of corner points = 2

207. (b) (A+B)?2 =A% +B?

2
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A%? + AB+BA +B%? = A% + B2

AB+BA=0
AB = —BA
1 cos0 1
208. (a) A= |—cos6 1 cos0
-1 —cos0 1
Determinant:
|A| = 2(1 + cos?8)
Since
cos € [—1,1] = cos?6 € [0,1]
Therefore,
|A| € [2,4]

So Assertion is true and Reason is also true.

Reason correctly explains Assertion.

|A| = 2(1 + cos?8)

So,Both A and R are true and R is the correct explanation of A .
209. (a) If a line is perpendicular to all three axes, then

a=B=y=90°

Hence.

c0s290° + c0s290° + c0s290° =0 # 1

But for any line,

cos?a + cos?B + cos?y =1

So such a line cannot exist.

cos?a + cos?B + cos?y = 1

So,Both A and R are true and R is the correct explanation of A.
210. (A) Given

f(x) = x*|x|
3 >0

f(x) = {x , X =
) —x3, x<0
Atx = 0.
f(0) =0
LHD:

f(h) — f(0)=="= —h3 . )
I TR St AU
RHD:

h3
lim — = lim h? =0

h-0t h  h-ot
Since LHD = RHD,

f'(0) =0
Hence, f(x) is differentiable at x = 0.

OR
B)y=+ tanv/x
Squaring.

y? = tanvVx
Differentiate:

d 1
Zyd—z = sec?/x - ——=

2+/x
dy secVx

dx 4y

Since

tanyx = y2
sec’V/x=1+tan’Vx =1 +y*
Therefore,
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— edu
dy 1+y*
X&: 4y
dy 1+y*
X&z 4y

211, f(x) = 4x3 —18x2+27x—7

f'(x) = 12x% — 36x + 27 = 3(2x — 3)?

Since f'(x) = 0 Vx and does not change sign at x = > there is neither maxima nor minima.

f'(x) = 3(2x — 3)?
212. (A 1=/ xV1+ 2xdx

Putl+2x=t

dt t—1
dX = —,x = ——

2

t—1 dt
1= —Vi-—
f 7 Vb3

=%f (t3/2 — t1/2)dt
1/2 2
4(5 3 +

1 1
=— 5/2 _Z 3/2
10(1+2x) 6(1+2x) +C

2 .
®)1= [ —S‘“f dx

=
Putvx =t
x = t%,dx = 2tdt
Limits:
x=0=>t=0
T 2 T
So,1=2 ["* sintdt
4
= 2[—cost]10T/
=2(1 ! )
V2
213 Given
@+Db) L3
So,(@+b)-a=0
B2+3-b=0
i-b=—|32 (i)
Also,

(23+b) Lb
(23+Db)-b=0
23-b+b]2=0
Using (1),
2(~[31%) + b =0
|b|? = 2[4]?
bl = V2[d|
Hence proved.

214.  Finding AD

* Use triangle law of vector addition in A ABD :

AD + DB = AB = AD = AB — DB
* Substitute the given vectors:
AD = (21 — 4j + 5k) — (31 — 6§ + 2K)
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AD = -1+ 2j + 3k

Finding the Area of Parallelogram ABCD

* The area is given by the magnitude of the cross product of adjacent sides: Area = IAB x AD |
* Calculate the cross product AB x AD.

A

ABXAD=|2 _—4 5
-1 2 3

=1(-=12 - 10) —j(6 + 5) + k(4 — 4) = =221 — 11 + 0k
* Find the magnitude:
Area = /(=22)2 + (—=11)% + 02 = V484 + 121 = V605
Area = 11+/5 sq. units
215. (A)* Reflexive: For all x € A, |x? — x?| = 0 < 8. Relation is reflexive.
+ Symmetric: If (x,y) € R = [x? —y?| < 8 = |y? — x?| < 8 = (y,x) € R. Relation is symmetric.
* Transitive: Take (4,3) € Rbecause |16 — 9| = 7 < 8. Take (3,2) € Rbecause | 9 — 4 |= 5 < 8. However,
(4,2) ¢ R because |16 — 4| = 1248. Relation is not transitive.
OR
(B):Givenf(l)=1=a+b=1,andf(2) =3 = 2a+b=3.
* Subtracting equations gives a = 2, substituting back gives b = —1. Thus, f(x) = 2x-1.
* One-one: f(x;) = f(x,) = 2x; — 1 = 2X, — 1 = X; = X,. It is one-one.

*Onto: Lety =2x—1=x= %1 For every y € R, a unique pre-image x € R exists. It is onto.

216.  (A) * Substitute x = sinf and y = sind. The equation becomes cos8 + cos¢d = a(sinf — sind).

 Apply trigonometric identities: 2cos e_¢ cos— 8- ¢ =a- 2cos e_¢ sin e_¢

* Simplifying gives coth) =a=0- cl) = 2cot a.

» Substitute back: sin”'x — sin~ly = 2cot™'a.
* Differentiate both sides with respect to X :
1 1 d d 1—y?
_ P _ D
Vi—-xZz [J1-y2dx dx 1—8
Hence proved

OR
(B) * Taking natural logarithm on both sides: Iny = xIn(tanx).
* Differentiating with respect to x using product and chain rules:

dy 1
—— =1-In(tanx) + x - —— - sec?x
y dx tanx
2
* Simplify the second term: —— seex L= 2csc(2x).

tanx sinxcosx

_-4/5 , 9/5
(t+4)(t+9) ~ t+4  t+9°

217.  (A)e* Let x? = t for resolving into partial fractions:

» Substitute t = x? back into integrals:

Y DU | e
5 )<2+22X 5 X2+32X

OR
(B) « Split the absolute function intervals at critical point x = 2 :
cFor1<x<2:x—-1)—-(x—-2)—(x—3)=4-—x.
*For2<x<3Exx-1D+Ex-2)—(x—-3)=x.
» Compute the two integraIS'

21
I—f (4—X)dx+ de [4){——] [ ]
(DB E

218. ng—xy—x cos? =
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v
2tan§ =Ilnx+C

2tanl =Inx+C
2x
Using (1,1/2):
C=2
T
2tan (ﬂ) = Inx + 2
219.  Corner points:

(5,0),(6,0),(4,4),(0,6),(0,4)
z = 500x + 300y

z(5,0) = 2500
z(6,0) = 3000
z(4,4) = 3200
z(0,6) = 1800
z(0,4) = 1200
Maximum:

Zmax = 3200 at (4,4)
220. Independent Events Probability
* Given P(E) = 0.6 = P(E) = 1 - 0.6 = 0.4.
* Since E and F are independent, P(E U F) = P(E) + P(F) — P(E) - P(F) :
0.6 =04+ P(F)—0.4-P(F)
02—06-P(F)=>P(F)—E—1
Y 06 3
* Find P(E U F) using De Morgan's Law:
P(EUF)=P(ENF)=1-P(ENF)
* Since they are independent:

i Y
P(ENF)=P(E)-P(F) =04 --=—

3 15
PEUF) =1—— =2
( 15 15
1 =2 0
221. (A)A=]|2 -1 —1]
0 -2 1
|A]l = -1
3 -2 =2
A‘1=[2 -1 —1]
4 -2 -3
System:
10
AX=B,B:[8
7
X=A"B

-z = =

x=0,y=51z=17
OR
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(B) Using

AATt =1

Comparing elements gives:
a=1x=0b=4y=-3
@+x)—(b+y)=1+0—-#4-3)=0

__ (T/4 sinx+cosx
22. NI=)" Sem

Put t = sinx — cosx

dt = (sinx + cosx)dx
Also,

9 + 16sin2x = 17 — 8t?
Limits:

x=0=>t=-1

T[
x=—=>t=0

4
= f" dt
), 17 —8t2
1 Wi7+2v2t°

R Nradl N Jmps

1 V17 +2V2
PNCT (Jﬁ - 2@)
B)I= fon/z sin2xtan™(sinx)dx
sin2x = 2sinxcosx

Put
t = sinx, dt = cosxdx

1
[=2 f ttan~1tdt
0

-1

Integrating by parts:
1—2t2t ~1t 1f v dt
oz 2) 1+¢2

-ofy--3)

1

0

T 1
2
223.  Ellipse:
X2 y?
N = 1
16 +14
y= E\/ 16 — x?
Area betweenx = —2andx = 2 :
2
1
A= 2] E\/16—X2dx
, 2
=J 16 — x2dx
-2

Using formula:
2

X a X

f \/az—xzdx=§ a2—X2+?sin_15
X X712
A= [5\/16 —xZ+ 85in_1z]

8t
= 4\/§ + ?
224. Given line:

-2
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2

X

1 2 3

Direction ratios:

(1,2,3)

Image point:

P’'(1,0,7)

Let midpoint of PP’ be M on the line.
Parametric form:

M(t) = (t, 1+ 2t,2 + 3t)

Since line joining P, P’ is perpendicular to given line:
M-P)-(123)=0
t-D+21+20)+32+3t—-7)=0

4
14t—8=0:>t=7

M = (4 15 26)
\7"77

Using midpoint formula:

P=2M-P’

p— (1 30 3)
\7"7"7
(i) Expression for 0

From the right-angled triangle formed by the pole, the ground, and the line of sight:

tand = Heightof pole 5
anv = Distance from base X

5
0 =tan™! (—)

do
(ii) Value of =

Differentiating @ with respect to X :

o 1 dS
dx 52'&(5)
1+(3)
de x2 ( 5)_ 5
dx  x2+ 25 x2) x2+4 25

(iii) (A) Rate of change of 8 with respect to time
Using the chain rule:

do  do dx

dt dx dt ;

Given the speed of the car d—)t( =20m/s:
de 5 100
. ¥ (S —

dt x2 + 25 x2 + 25
Atx=50m:

de 100 100 4 q
dt - 502+25 2525 1019/
(The angle of elevation is decreasing at a rate of ﬁ rad/s)

OR

(B) Speed of the second car

Given |§ = %rad/s atx=50m:
de 5 dx

dt

3

X2 + 25 dt
_ 5 dx

101 502 +25 dt
3 5  dx 3 1 dx

101 2525 dt 101 505 dt
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dx _3x505_ .
ac 101 = 15m/s

226. Let E4, E,, and E5 be the events that the airplane observes severe, moderate, and light turbulence respectively.
Let A be the event that the airplane reaches its destination late.
Given parameters:

« P(E;) = P(E) = P(E;3) = ; (Equal probabilities)
«P(A| E,) =55% = -

100
'P(AIE2)=37%=@
*P(AIE3) =17% = —

100
(i) Probability that an airplane reached late (P(A))

Using the Theorem of Total Probability:

P(A) = P(E;)P(A | E;) + P(E;)P(A | E;) + P(E5)P(A | E5)

PeA _1(55)+1(37)+1(17>
()_3 100/ 3\100/ 3\100

1 109
P(A) = 555 (55 +37 +17) = -~ 0.3633

(ii) Probability it was due to moderate turbulence ( P(E, | A) )
Using Bayes' Theorem:

P(E,)P(A | E
(e, 1 4) — (Z)P((A)l )
1 _ 37 37

A 37100 _ 300

300 300
227. (i) Example of an alternative interval

The principal value branch is [— g, g] Any other interval where the sine function is oneone and onto works:
3 3
* Answer: [E,—n] (or ——n, —3] )
2’ 2 2 2

(i) Value calculation
e Qj -1 _l — _E
sin ( 2) 6
+sin~1(1) = g
e gin~1 _l — qin~1 —_E_E—_Z_Tt
sin ( 2) sin™*(1) = - —
(iii) (A) Graph of sin™!x

Graph of y = sin~' x (Principal Value Branch)
L)

OR

(B) Domain and Range

* Domain: For sin~1(1 — x) to be defined:
-1<1—x<1=-2<—=x<0=>0<x<2
* Domain: [0,2]

+ Range: The standard range of sin™1(1 — x) is [— g,g] Multiplying by 2 :
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——adu

T s —
—ESsm (1—X)S§:>—T[S251n 1-x<m

* Range: [—m, ]




