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K@ MATHEMATICS (PYQ-2024)

)2 SECTION - A 5

c.M,

Q1 - The x-intercept and the y-intercept of the line 4x — 3y + 6 = 0 are respectively

(A) —>,—2 B),—;

©-3,2 (D) -3,

N | =

Answer - (Q) —%, 2

Q2 - (a) Which one of the following mappings represents an onto function?

\ . 7
(A) . (B) ==L

© | D) |

Answer -
(B) i
OR

(b) The principal value of cos™! (— %) is.

T T
(A) —3 (B) 3
o2 o)
(€3 (D) 3

2T
Answer - (C) Y
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§ MATHEMATICS (PYQ-2024)

Q3 -(a) If |1x8 32c| = |198 i| and x > 0, then the value of x is
(A) 4 (B) 9
(©)6 (D) 36
Answer - (C) 6
OR
(b) If 2 [32c g] +3 [(1) _21] = [Z 165] then the value of x and y are
(A) x=3,y=9 (B)x=9,y=3
(©()x=0,y=0 (D)x=4,y=8

Answer - (A)x=3,y=9

Q4 - (a) The slope of the liney +3 =0 is

(A)O (B) 1
-3 (D) -1

Answer - (A) 0

OR
(b) The equation of the line having slope —% and passing through the point (-1, 2) is
(A)3x-2y+1=0 (B)3x+2y+1=0
(C)3x-2y-1=0 (D)3x+2y-1=0

Answer - (D) 3x +2y—-1=0
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Q5 - The slope of the tangent to the curve Vx + ﬁ =1at Gi) is

(A) 1

(€) 2

Answer - (B) — 1

Q6 - The direction cosines of y-axis are

(A)1,1,0

(©o0,1,0

Answer - (0)0, 1,0
OR

4 , 2 ., 5 =
(A)ﬁl‘l’ﬂ]‘i‘ﬂk
4, 5 =~
(C)ﬁl-l'jk
4, 5 ~
Answer - (O) Tl + Hk
1 0 0]rx 5
Q7-1fA=10 1 0 [y =|-4
0 0 1itz 1
(A)O
©1

Answer - (D) 2

(B)-1

(D) - %2

(8)1,0,1

(D)o, 1,1

then thevalueof x + y + z is

(B)-2

(D) 2

MATHEMATICS (PYQ-2024)

(b) A unit vector parallel to the resultant of vectors @ = 3i — j + 4k and b=1i+ jtkis
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§ MATHEMATICS (PYQ-2024)

Q8 - (a) The interval in which the function f(x) = sinx, x € (0, 2n) is decreasing, is

) (0,) (B) (0,m)
© (5.3) (D) (, 2m)

Answer - (C) (” 3—”)

2’ 2

OR

(b) The value of x at which the function f(x) = 2cosx + x has a maximum or minimum, is
(A) = (B) =
6 3
T
©3 (D) =
Vs
Answer - (A) .

Q9 - (a) The feasible region (shaded) for an LPP is shown in the figure below. Maximum of

Z = 3x + 8y occurs at which of the following points?

Ya
\
(0, 9)
(4, 4)
> X
o (6, 0)

(A) (0, 5)

(B) (4, 4)

(C) (6, 0) and (0, 5)

(D) At every point of the line segment joining the points (4, 4) and (6, 0)

Answer - (B) (4, 4)
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§ MATHEMATICS (PYQ-2024)

OR

(b) What is the converse of the given statement?

“If n is a positive number, then n? is a positive number.”
(A) If n is not a positive number, then n? is not a positive number.
(B) If n® is not a positive number, then n is not a positive number.
(C) If n’ is a positive number, then n is a positive number.
(D) If n is a positive number, then n? is not a positive number.
Answer - (C) If n is a positive number, then n is a positive number.

Q10 - The centre and radius of the circle x2 + y? + 3x — y = 4 are respectively

A (-1,1)5 ® (G-3).J%
(©) (-3,1),Vid @) (-3.3).5°

Answer - (D) (— > 1),E

2°2)" 2
3 4
Q11 - The degree of the following differential equation is 4 (%) -3 (%) -5 (ﬂ) -1=0
(A) 1 (B) 3

(©) 4 (D) 2

Answer - (B) 3

Q12-(a)lfd = [C‘,)Sx —SINX) L d A+ A =1 , then the value of x is
sinx cosx

A T B n

( )Z ( )3

Q= oy ®

( )4 ( )6
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K@ MATHEMATICS (PYQ-2024)

Vs
Answer - (B) 3

OR
(b) If A is a square matrix of order 3 and |A| = 5, then the value of |2A| is
(A) -40 (B) 10
(©)-10 (D) 40

Answer - (D) 40

Q13 - The position vectors of the points P, Q and R are @ — 2b, 3d — 4b and 7d — 8b

respectively. If QR = APQ, then the value of ) is

(A) 2 (B) 4
(C) 72 (D) -2
Answer - (A) 2

Q14 - Which one of the following graphs does not represent the graph of a function?

WA o SO

o _ *

A y
> (D) X
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K@ MATHEMATICS (PYQ-2024)

Q15 - (a) The derivative of sinx with respect to log x is

(A) % (B) xcosx
© 1o (D) =
Answer - (B) xcosx

OR
(b) If y = sin"1(cos x), then % =
(A) - sirltx (B) cosec x
©1 (D) -1

Answer - (D) —1

Q16 - If A = [a;;] is a matrix of order 2x3 and a;; = % then the matrix A

3 ] [3 ]
S =2
2 3 2
@A) |2 3 (B)ga
57 7 4
2 2 (2 ]
3 5 7 3 , 5
5 5 o 2 2
© |2 2 2 (D) 7
3 3 —
2 3 4 ] >
Answer -
357
) [2 2 2
2 3 4
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§ MATHEMATICS (PYQ-2024)

Q17 - (a) The distance of the plane 7. (%i - %j + gﬁ) = 4 from the origin is
(A) 4 (B) 28
© (D) V7

Answer - (A) 4
OR
(b) If @ and b are unit vectors, then the value of (a. 5)2 +|a x 5|2 is
(A)O (B) 1
(€) 2 (D) sin@ + cos0
Answer - (B) 1
Q18 - The integrating factor of the following differential equation is % + 4% = %
(A) 4x (B) x?

(©) x* (D) 2

Answer - (C) x*

COSZX

Q19 B (a) f 1+sinx dx =
(A) x —cosx+c¢ (B) x + cosx+ ¢
(C) x + sinx + ¢ (D) x —sinx+c

Answer - (B) x + cosx + ¢

OR
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§ MATHEMATICS (PYQ-2024)

(b) [ 90" gy =

A () + ¢ (B) 2 ¢ ¢

3 3
© &+ ¢ (D) (log3) +¢C

3
Answer - (C) @ +C

Q20 - Which one of the following statements is true?
(A) Every scalar matrix is an identity matrix.

(B) Every identity matrix is a scalar matrix.

(C) Every diagonal matrix is an identity matrix.

(D) A square matrix whose each element is 1 is an identity matrix.

Answer - (B) Every identity matrix is a scalar matrix.

Q21 - Fill in the blanks :

(a) Let * be a binary operation defined by a*b = b - 2a, then the value of (1*2)*3is ___ .

(b) Arelation Ron anyset Aissaidtobe ___,if (a,b) €R,(b,c) ER = (a,c) € Rforalla,b,c € A.
Answer - (a) 3

(b) Transitive

Q22 - Match Column - | statement with the correct option of Column - II.

Column-I Column-Il

(@) [ sinx dx (P) cosx + ¢

(b) [ sec?x dx (Q) log(sinx) + ¢
(R) tanx + ¢
(S) —cosx+c
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§ MATHEMATICS (PYQ-2024)

Answer -
@@) [ sinxdx — (S)—cosx+c

(b) [ sec?x dx — (R) tanx + ¢
Q23 - Fill in the blanks (attempt any two sub-parts from (a) to (d) ) :
(a) Let f: R —> R be defined by f(x) = 2%, then (f o f)(0) is equal to .

Answer -2

(b) The value of cos™1! (%) + 2sin~?! (%) is

2T
Answer - ?

(c) If cot™1 G) = x, then the value of cos x is .
Answer - >
4
(d) A binary operation * on a set A is a function from to A.

Answer - A X A

Q24 - Answer any two sub-parts from (a) to (d) :

(a) Write the negation of the statement, “V/5 is not a rational number”.
Answer - /5 is a rational number

(b) Write the converse of the statement, “If x is a prime number, then x is an even number’.

Answer - If x is an even number, then x is a prime number.

(c) Write the contrapositive of the statement, “If a number is odd, then its square is not

negative”.

Answer - If the square of a number is negative, then the number is not odd.
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§ MATHEMATICS (PYQ-2024)

(d) Combine the statements P and Q using ‘if and only if’ :
P : If two angles of a triangle are equal, then it is an isosceles triangle.

Q: If a triangle is an isosceles triangle, then its two angles are equal.

Answer — A triangle is isosceles if and only if its two angles are equal.

Q25 - Fill in the blanks (attempt any four sub-parts from the (a) to (f) ) :

(a) The unit vector in the direction of the vector @ = 2i +j + 2kis .

Answer - % 2i + ] + 2k).

(b) The three coordinate planes divide the whole space into eight parts called ____.

Answer - Octants.
(@ (@-b)x(@+b)=___.
Answer - 2(d X 5).

(d) The vector equation of a plane passing through the point (2, -3, 4) and perpendicular to the

line with direction ratios 1, 3, -2is .

Answer -x + 3y —2z+15=0.

(e) The intercept of the plane 2x — 3y + 5z — 30 = 0 on the z-axisis ____.

Answer - 6.

(f) The Cartesian form of the equation of the line 7 = (3i + 4j — 2k) + 2@ —j —3k)is __.

x=3 _ y—4 _ z+2
-1 -3

Answer -

Q26 - For the ellipse 16x? + y* = 16, find the following (attempt any four sub-parts from (a) to
(f):

(a) Length of the major axis
(b) Length of the minor axis

(c) Eccentricity
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"’% MATHEMATICS (PYQ-2024)
(d) Foci

(e) Equation of directrices

(f) Length of the latus rectum

Answer -

(a) 8
(b) 2

CRE

(d) (0, +V15)

16

Vv(15)

ey==%

f) Y2
Q27 - Fill in the blanks (attempt any four sub-parts from (a) to (f) ) :

2 -1 5

(a) IfA=[3 s 5

], then A’ = .

2 3
Answer - [—1 8]
5 7

(b) If A is a skew-symmetric matrix, then all its diagonal elements are .

Answer - Zero.

[—1
(c)IfA= 2]andB=[3 —1 2], then AB = .
| 3
-3 1 =2
Answer-|6 -2 4 ]
9 -3 6
(d) If 2x 1 |=5andx>0,thenx=

2x—-1 2x+1

Answer -1

(e) The points (x1,y1), (x2,¥2), (x3,y3) are collinear, if |y1 y2 ¥3

X1 X2 x3]
1 1 1
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§ MATHEMATICS (PYQ-2024)

Answer -0

(f) Let AX = B be a system of linear equations having unique solution, then the solution is given

by X =
Answer - A™1B
Q28 - Evaluate the following integrals (attempt any four sub-parts from (i) to (vi) ) :

cos\/—

@@ [

(b) [ e3l09% x*dx

©F 22 i

cos3x
(d )fo sin3x+cos3x

(e) [ cosecx(cosecx + cotx)dx

(f) f4 sin2xdx

Answer - (a) 2sinVx + C
xs

(b) 5 +C

(c) sin~(tanx) + C
Vs

d

(e) —cotx — cosecx + C

()5

Q29 - Fill in the blanks (attempt any six sub-parts from (a) to (i) ) :
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5 MATHEMATICS (PYQ-2024)

() If f(x) = {gx B 1'; z g is continuous at x = 3, then the value of a is .

(d) Ify = (x* — 1)2, then% =

(e) If y = tanv/x, then% -

(01 00 =1 then (1) =
(g) The rate of change of area of a circle with respect to its radius r, when r =4 cm, is .
(h) f(x) = cosx, x € (0,2m) is increasing in the interval .

3 _xatx=2is

(i) The slope of the tangent to the curve y = x
Answer - (a) 4

(b) 2

()2

(d) 12x2 — 4

() =20

GE
(9) 87

(h) (m, 2m)

(i) 11
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). SECTION - B o

Q30 - Using determinants, determine whether the points (a, b + c), (b, c + a) and (c, a + b) form

a triangle or not.

Answer -

To determine whether the points
Ala,b+¢), B(b,c+a), Clc,a+h)
form a triangle, we check whether they are collinear using the determinant condition.

The points will form a triangle if

a b+e 1
b c+a 1|#0
c a+b 1
Mow evaluate the determinant.
a b+e 1
A—I|b c4+a 1
c a+b 1

Apply the operation:

Rl%-Rj—RQ, Rz%RQ—R:i

Then,
a—b (b+¢)—(c+a) 0
=|b—¢ (c+a)—(a+b) 0
c a-+b 1
Simplify:
a—b b—a 0
—lb—c e—b 0
C a+b 1
Factor:

b—a=—(a—b), e—b=—(b—c¢)

All Rights Reserved © Manish Verma (MVS Foundation), for more Notes visit https://www.mvsfoundation.in/
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So first two rows become:

a—b —(a—b) 0
=b—¢c —(b—¢) O
c a-+b 1
Take common factors:
1 -1 0
=(a—b)(b—¢)l -1 0
¢c atb 1
Mow first two rows are identical.
Therefore determinant:
A=0

Hence, the three points are collinear.

Final conclusion:

The points do not form a triangle (they are collinear).

OR
x+4 2x 2x
Provethat | 2x x+4 2x |=(5x+4)(4-x)°
2x 2x x+4

Answer -

We have to prove

Step 1: Apply row operations
Let
Rs — Rs — Ry, R; —+ R3 — R;
Then,
x+4 2 2z

A=|lz—-4 4—=z 0
x—4 0 14—z
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Step 2: Factor

MNotice:
z—4=—(4—x)

So take (4 — x) common from R3 and R3:

r+4 2 2z
A=4-z)* -1 1 0
—1 0 1

Step 3: Expand along first row

— (4 — 2 ¢ Lo , |-1 0 5 |-11
(4—x) [(54—4}‘“ l‘ 2&‘_1 1‘4—2.{:‘_1 UH

Now compute minors:

1
T
-1
B
-1 1
‘—1 0‘ -1
Substitute:
= (4—z)*[(z +4) — 2z(—1) + 2x(1)]
=4 —-2z)*[(z+4)+ 2z + 2z
— (4 — z)*(z + 4)
Final Result

T+ 4 2x 2
2z x4+4 2z |=(5z+4)4-zx)
2z 2z x+4

Hence proved.

Q31 - Solve for x : 2tan™1(cos x) = tan~1(2cosec x)

Answer -

Given equation:

2 tan"!(cos z) — tan™' (2 cosec x)
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Step 1: Use the identity

2a
2tan 'a = tan™! ( )

1—a?
Let @ — cos .
_ _ 2coszx
2tan” ' (cosz) — tan™ ———
1 —cos“x
Since

2 . 9
1 —cos™ ¢ — sin” @,

1 {2cosz
= tan —5
sin” @«

Step 2: Equate arguments

2cosx
tan ! ( - ) = tan_l(‘}.‘ cosec )

sin” @
S0,
2cosx 2
sin” z ~ sinz
Step 3: Simplify
Cancel 2:
COS T 1

sin’ sin @

Multiply by sin® z:
cosr — sinx
Step 4: Solve

tanr =1

i
&

?T -
T = I +nmw, nei

OR
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If f:{3,4,5,6} - {4,5,6,10} and g:{4,5,6,10} — {8,12,16} are two functions defined by f(3) =
4,f(4) =5,f95)=f(6) =6and g(4) = g(5) = 8,g(6) = g(10) = 12, then find g - f.

Answer -
Given:
f:{3,4,5,6} — {4,5,6,10}
g:{4,5,6,10} — {8,12,16}
Defined by:
[3)=4, f(4)=5, f(5)=6, f(6)=6
g(4) =8, g(5) =8, g(6)=12, g(10)=12
Findgo f
By definition,

(go f)(z) = g(f(z))

Compute for each element of the domain of f:

(g0 f)(3) = g(f(3)) = g(4) = 8

(g0 f)(4) = g(f(4)) = g(5) =8

(g2 £)(5) = g(f(5)) = g(6) = 12

(g £)(6) = g(f(6)) = g(6) = 12
Final Answer

gof=1{(3,8),(4,8),(5,12),(6,12)}

or equivalently,

(go f)(3) =8, (gof)(4) =8, (gof)(5)=12, (go f)(6)=12
Q32 - Find the angle between the x-axis and the line joining the points (5, 4) and (6, 3).

Answer -
Given points:

A(5,4), B(6,3)
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Step 1: Find slope of the line

Ya — U1
" — ————
s B ) |
J—4
m =
6—5
—1
m— —— —1
1

Step 2: Angle with the x-axis

If a line makes an angle # with the positive direction of the x-axis, then

tanf = m
tanf = —1
The principal angle whose tangent is —1 is
T
g— =
4

But the angle between a line and the x-axis is taken as an acute angle, so

™
H— —
4

Q33 - Solve the following differential equation : x% + 2y = x%.

Answer -

Given differential equation:

dy .
il _|_ 2 _ ,..2
T y—zx
Step 1: Write in standard linear form
Divide by x (where = # 0):
dy 2
de =z

This is of the form

Y 4 Pz)y - Qla)

dx

where
2
P(z) = = Qlz) ==
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Step 2: Find the Integrating Factor (I.F.)
IL.F. = EJ Plz)dr __ E-Jl TE d
— EE]H r| w2

Step 3: Multiply the equation by z*

o .
:cg—y + 2zy = z°
dr

Left-hand side becomes:

50,

Step 4: Integrate

4
=—+4C
Step 5: Solve for y
B x? )
ST 4 T g2
B 2 C
Y 4 x?

Q34 - A vector makes angles g and g with 0X and OY respectively. Find the angle made by it

with 0Z.

Answer -

Let the vector make angles

o = % with OX,
8=C1with OY,
2
v with OZ.
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For a vector in 3D, the direction cosines satisfy:

. 5 o
cos® a + cos? B + cos® =1

Mow compute:

by 1
COSQ = CO8 — = —
3 2

) T
cos 3 — LOSE =0

Substitute:

1 N 9 1
- COs™ v =
1 )
cos” v==
VF
Cosy = £ —
' 2
Taking the principal angle (between 0 and 7):
o
I|| 6
s 1 M1 2
Q35 -Find A" for A = [2 s
Answer -
Given

Fora 2 x 2 matrix

Al = ad — be

and

L 1[d -
T
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Step 1: Compute determinant

Here,

|A| = ad — be
= (1)(5) — (2)(2)
=5—-4=1

Step 2: Find inverse

Q36 - Find the ratio in which the line segment joining (2, -3) and (5, 6) is divided by y-axis.
Answer -

Let the points be
A(2,-3), B(5,6)
Suppose the y-axis divides AB at point P in the ratio m : n (internally).

Using section formula:

ML + NI

T m -+
Since P lies on the y-axis,
xp — 10
Substitute 1 = 2, @9 = 5:
_ bm+2n
m 4 n
5o,
am + 2n — 0
bm = —2n
m 2
n 5
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Negative sign shows the division is external.

Hence the ratio is

2 : 5 (externally)

Q37 - Using differentials, find the approximate value of v/0.6 .

Answer -

Let
Y=

We approximate /0.6 using differentials near  — 0.64 (since 0.64 — 0.82).

Take

xq — 0.64

Yo = v0.64 = 0.8

Now,

dy 1

dx 2\,-"';;
Atx = 0.64:

j_i B 2(&.8) B % - 0625

Now,

dr = 0.6 —0.64 = —0.04

Using differential:

d-
dy = & dx

dax

dy = 0.625(—0.04)

dy — —0.025

S0,

V0.6 ~ yo + dy
= 0.8 —0.025
= 0.775

v 0.6 = 0.775
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OR
. 4 d
Find 22 for y = x¥cosx,
dx
Answer -
Given
y _ 1‘E.J“ CoE T

Step 1: Take logarithm
Iny =zcosaz Inz

Step 2: Differentiate implicitly
ldy d

— (..[‘. cosz In LL)

; de dr

Use product rule for three factors.

letu —xzcosae, v — Ilnx.

1
(—("U.'b') — u'v + '

di
- . I
First find u":
U — I COST
r .
U — COST — rsina

Mow differentiate:

1d 1
e A (cosz — zsinz)lnz + zcosz - —
y d T
= (cosx — zsinz)Inz 4 cosx
Step 3: Multiply by y
d:
& y|(cosz — zsinz)Ilnz + cos x|
dx
SiI"ICE'.':I'_.,F —_ :EJ.' (.'E)H.L"
d_y_._.EL‘LJH.'!' —— rsinae)ln: “ e e |
2w~ C [(cosz — zsinz)Inz + cos z]

Q38 - Find the vector equation of a line passing through the point (4, 3, 0) and parallel to the

line joining the points (2, 5, -1) and (-1, 4, 3).

Answer -
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Given points

A(2,5,—-1), B(-1,4,3)

Step 1: Find direction vector of line AB

AB=B-A

=(-1-2,4-5, 3—(-1))

= (-3, -1, 4)

So a direction vector parallel to the required line is
d— —3i—j+4k

Step 2: Write vector equation

Line passes through point
(4,3,0)
Position vector of the point:
o = 4i + 3j
Vector equation of a line:
F=7+Ad

Hence,

7= (41 + 3j) + AM(—31i — j + 4k)

OR
Find a vector of magnitude 6 which is perpendicular to both the vectors @ = 4i — j + 3k and

b=-2i+j-2k.

Answer -

Given
G—4i—j+3k, b= _2i+j—2k

A vector perpendicular to both @ and b is

=1
b
ol
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Step 1: Compute cross product

Answer -

50,

MATHEMATICS (PYQ-2024)

ik
axb=14 -1 3
—2 1 -2

=i[(-1)(=2) - ) (V)] - F[(4)(=2) — (3)(=2)] + E[(4)(1) — (—1)(~2)]
—1(2—-3) —j(—846) + k(4 -2)

= i+ 25 + 2k

Step 2: Find magnitude

axbl=+/(-1)2+22+22=49-3

Step 3: Make magnitude 6

Unit vector in this direction:

—1 427 + 2k
3

Multiply by 6:

—i+ 2] + 2k

3 — 2(—1+ 25 + 2k)

G -

— —21 + 47 + 4k

Final Answer

—2i + 45 + 4k

Q39 - Find : [ —%— dx

x2+6x+12

2

T
N (. —
f:c2+fiu:—12 *

Step 1: Rewrite numerator

z® = (2 + 6z + 12) — (6z + 12)

Gxr + 12
I = l1— ——— |dr
f{ z? 4 6z + 12 .
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= /ldw—f&dm
. 2+ 6x + 12

f 6x + 12 i
—z— | ——————dxr
2 4 6z + 12

Step 2: Split numerator

6z +12—=3(22+6) —6

28 + 6 dx
I-z-3)] —— de+6 | ———
. fw3+ﬁw+12 . },/wz—l—ﬁ:ﬂ—l—lg

Step 3: First integral

letu — 22 + 6z + 12.

2:{‘_6 2 P

50,
—31n[z” + 6z + 12|
Step 4: Second integral

Complete the square:

z’ 4+ 6z +12 = (z +3)>+ 3

f dr 1 can-] r+3
(x+32+3 3 V'3

1 T+ 3 r+3
6 - ,._tazl_l( — ) = 2\;"ﬁtan_l ( — )

v va V'3

S0,

e

Final Answer

r—3In|z® + 6z + 12

. r+3
+ 2\3’% tan ™ (£ — ) +C

V' a
OR
z 1
Sf(3_ -
Evaluate : f% W dx

Answer -

/3 1
I = / ———dx
=6 l+tanx
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Use the property:
b b
f flz)da —f fla+b—x)de

Here,
-
a——, b——
6 3
So,
Iy
a N
2
Thus,
= = dz
=6 1+ 4/ tan(5 — x)
Since
T 1
tan (— - LL) —cotr —
2 tan
"Illt ('ﬂ' ) 1
ftan| — — o) = ——
\r' 2 s tanx
50,
/3
! 1
I = / — dz
R 1+ v tan

/3 f
/ / vtan

_ VAT E  de
6 l+vtanz

Mow add the two forms:

’ 1 v tan @
21 —/ [ —— + —— | dz
o6 L1+ +tanzx 1+ +tanax

/3
= / 1dz
/6
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1 02 2 0 1
Q40-If A=|0 2 1| and B=|2 1 3| then find 4% + B% + 24B
2 0 3 1 -10
Answer -
Given
1 0 2 2 0 1
A=1]0 2 1|, B=1]2 1 3
2 0 3 1 —1 0

We use the identity:
A4+ B* 4+ 24B = (A + B)?
Step 1: Find A + B

1+2 040 2+1 3 0 3
A+B=|04+2 241 143|=12 3 4
241 0-1 340 3 -1 3

Step 2: Multiply (A + B)(A + B)
3 0 3113 0 3
(A+B?*=1|[2 3 4| |2 3 4
3 -1 3113 -1 3
Now multiply row by column.

First row calculations
(1,1)=3-340-243-3=94+0+9=18
(1,2)=3-040-34+3-(-1)=0+0-3=-3
(1,3)=3-340-443-3=94+0+9=18
Second row calculations
(2,1)=2-343-244-3=6+6+12=24
(2,2)=2-0+3-34+4-(-1)=0+9—-4=5
(2,3)=2-3+3-4+4-3=6+12+4+12=230
Third row calculations
(3,1)=3-34+(-1)-24+3-3=9-24+9=16
(3,2)=3-0+(-1)-3+3-(-1)=0-3-3=-6

(3,3)=3-34+(-1)-44+3-3=9-4+4+9=14
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Final Answer

18 —3 18
A2+ B> +24B—||24 5 30
16 —6 14

Q41 - The vertices of a AABC are A (- 3, 3), B (5, -2) and C (-1, —4). If M and N are the midpoints

of AB and AC respectively, then show that MN = %BC.

Answer —

Given vertices:
A(-3,3), B(5,-2), C(-1,-4)
Let M and N be the midpoints of AB and AC respectively.

Step 1: Find midpoint M of AB

2 7 2

()

=(1,3)

. (_3+5 3+ (_2))

Step 2: Find midpoint NV of AC

. (_3 _2(_1)’ 3+ 5—4))

(-4 -1
2" 2

= (_2!_ }

[

Step 3: Find vector M N
MN =N-M
“ (214D
— (=3,-1)
Step 4: Find vector BC'

—

BC-C-B
~(-1-5,-4- (-2))
= (-6,-2)
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Step 5: Compare

1 . 1
—BC = —-(-6,-2) =(-3,-1

. 1 .
MN = (-3,-1) = EBC

Final Result

. 1 -
MN = ZBC
2

Hence proved.
OR
Find the equation of the circle which passes through the points (2, 3) and (-1, 1), and whose
centre lies on the line x — 3y — 11 = 0.
Answer -

Let the centre of the circle be C'(h, k).
Since the circle passes through
A(2,3) and B(-1,1),

the centre must be equidistant from 4 and E.

Step 1: Use equal distance condition
CA-=CB
(h—27° 4+ (k=372 =(h+1)%+ (k—1)?
Expand:
h> —4h +4+k —6k+9=h*+2h+1+k -2k +1
Cancel h? and k?:
—4h — 6k + 13 = 2h — 2k + 2
—6h —4k+ 11 =10
Divide by —1:

6h +4k —11 =0
Step 2: Centre lies on line

Given:

h—3k—-11=10
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Step 3: Solve the two equations

6h +4k - 11 =0
h—3k—-11=20
From second:
h=3k+11
Substitute:
6(3k +11)+ 4k — 11 =10
18k +66 +4k —11 =10

22k +55=10

So centre:

Step 4: Find radius

_9, 1z
4 14
130 65

Final Equation
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2
Q42-Ifx=a (cos 0+ log tang) and y = a sin 6, then find %.

Answer -

Given parametric equations:
0 *
r=a c056'+logt311§ ; Yy — asinf

Step 1: Differentiate w.r.t. £

First,

— —acosf

df

Now differentiate :

dx 1 )
- a-(—sinb'—l-(—lugtan—)

e dé 2
Now,
1 d g
—logtan - = — - —tan _
df 2 tan 5 df 2
R S 3.
tan r—’] 2 2
2
Using identity,
sec? :ﬂ; 2
tan g sin #
Hence,
. A 1
_1 ,.t. _
a0 B'Me T Gng
S0,
dx 1
— —a| —sinf +
de ( sin 6 )
1—sin’@
—a
sin @
cosZ 6
—a
sin @
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Step 2: First derivative

i)
dy % acos
T dz - cos?
dx g a sin @
cosf sin &
= — — tanf

cos?f/sinf  cos#H
Step 3: Second derivative

d dx
G| E (td..ll. 6") E

sec? f

cos? @

" sin d
1/ cos®@

acos? @/ sind

sin @

acost@

Final Answer

d*y _ sind

dir? acostf

Q43 - Let f : RT— (-4, o) be a function defined as f(x) = x* — 4, then show that f is invertible
and find the inverse.

Answer -

Given
f:RT = (—4,00), flz)=z*— 4
Step 1: Show that [ is one-one

Let

T = .L':j

'] = ITig
But since domain is ™ (positive real numbers),

L] =— 9

Hence f is one—one.
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Step 2: Show that f is onto

lety € (—4, 00).

Sincey > —4dy+4>0s0xe R
Thus for every y € (—4, 00), there exists ¢ € R7.

Hence f is onto.

Step 3: Find the inverse

S0,

Thus, f is bijective and hence invertible.
Q44 - Show that the lines %1 =—=—"-and XT_Z == ? are coplanar. Also, find the equation
of the plane containing these lines.

Answer -

Given lines:

Step 1: Write in parametric form

For first line Lq:

r=—-1+3, y=-3+5t 2z=-5+Tt
Point A(—1, —3,—5)
Direction vector
d, = (3,5,7)
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For second line La:

r=2+s, y—4+4s, z=6+7Ts
Point B(2,4,6)
Direction vector

dy = (1,4,7)
Step 2: Check coplanarity

Vector joining A and B:
AB — (3,7,11)

Find cross product:

- - ij k
dyxdy =13 5 T
1 4 7

= (7,-14,7)

Now scalar triple product:
AB - (dy x dy) = (3,7,11) - (7, —14,7)
=21-984+77=0
Hence lines are coplanar.

Step 3: Equation of plane

Normal vector
n=(7,—-14,7)
Divide by 7:
n=(1,-2,1)
Using point A(—1, —3, —5):
lz+1)—2(y+3)+1(z+5)=0
r—2y+z=20
Final Answer

The lines are coplanar and the required plane is

z—2y+2=20
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OR
Find the vector and Cartesian equation of the plane passing through A (-2, 3, -1), B (-3, 7, -4)
and C (-1, 0, —1). Also, find its intercepts on the three coordinate axes and its distance from the
origin.
Answer -
Given points
A(-2,3,-1), B(-3,7,—-4), C(-1,0,-1)
Step 1: Find two direction vectors
AB=B-A=(-3+27-3, —-4+1)=(-1,4,-3)

AC=C—-A=(-1+42,0-3, -14+1)=(1,-3,0)

Step 2: Find normal vector

ii— AB x AC
i 7k
—|l-1 4 -3
1 -3 1]

= (40— (=3)(=3)) = J(~1) - 0 (=3) - 1) + k((~1)(~3) —4-1)
—i(0—9)—F(0+3)+k(3—4)
=935k
Taking positive form:
n=1(9,31)
Step 3: Vector equation
Using point A(—2,3, —1):
(9 + 37 + k) = (—2,3,-1)-(9,3,1)
=-1849-1=-10

So vector equation:

(994 3j 4+ k) = —10

Step 4: Cartesian equation

Oz + 3y +z=-10
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Step 5: Intercepts

For x-intercepty = z = ()
9r = -10= oz = ——
T T 5

For y-intercept z — z = ()

10
3

3y=-10=y—=—

For z-intercepttz = y = 0
z=—10

Step 6: Distance from origin

9(0) + 3(0) + 1(0) + 10

Distance —

e = = O

V0243212
10
v/ 91

Final Answers

Vector equation:

Fo(9i435+k)=-10

Cartesian equation:

9 +3y+2z+10=20

10 10
-—,0,0),10,——,0],(0,0,-10
( g l - ) .( 3 - ) I[: I . )

10
VoL

Intercepts:

Distance from origin:

Q45 - A cooperative society of farmers has 50 hectares of land to grow two crops A and B. The
profits from crops A and B per hectare are estimated as ¥10,500 and 9,000 respectively. To
control weeds, a liquid herbicide has to be used for crops A and B at the rate of 20 litres and
10 litres per hectare respectively. Further, not more than 800 litres of herbicide should be used

in order to protect fish and wildlife in the pond which collects drainage from this land. How

All Rights Reserved © Manish Verma (MVS Foundation), for more Notes visit https://www.mvsfoundation.in/



https://www.mvsfoundation.in/

©

much land should be allocated to each crop so as to maximize the profit? Form an LPP and

solve it graphically.

Answer -

Let

x = hectares allocated to Crop A

y = hectares allocated to Crop B

Formulation of LPP

Land constraint:

Herbicide constraint:

Non-negativity:

Objective function (Profit):

Maximise 2.

60

r+y < 50

20z + 10y < 800

2z + y < 80

Z = 10500z + 9000y

Graphical Solution of LPP

MATHEMATICS (PYQ-2024)

50 A

40

30 +

20

Hectares for Crop B (y)

10 +

10

T T
20 30 40
Hectares for Crop A (x)

30
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Corner Points (from graph)

(0,0), (0,50), (40,0), (30,20)
Evaluate Z
Z(0,0) = 0
Z(0,50) = 9000(50) = 450000
Z(40,0) = 10500(40) — 420000
Z(30,20) = 10500(30) + 9000(20)
= 315000 + 180000

= 495000
Maximum Profit

Ze — 4,95, 000

Qccurs at

x=230, y—=20

OR

Solve the following LPP by graphical method :

Minimize Z = 20x + 10y

subject to
x+2y <40
3x+y =30
4x + 3y = 60
x,y=>0
Answer -
Minimize
Z = 20z + 10y
Subject to
x+ 2y < 40

dx + 4y < 30
dz + 3y = 60

x>0, y=0
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Step 1: Boundary lines (for graph)
x + 2y = 40 = (40,0), (0, 20)
x+y = 10 = (10,0), (0, 10)
4z + 5y = 30 = (7.5,0), (0,6)
Plot these lines and take the common region satisfying all inequalities (including x, y > 0).

Graphical Solution of LPP (Minimization)

17.5 ~

15.0 A

12.5 A

> 10.0 A

7.5 P

5.0 1

2.5 1

0.0 T T T T

Step 2: Feasible corner points (from graph)

(0,0), (0,6), (4,2), (10,0)

Step 3: Evaluate objective function
Z(0,0) = 0
Z(0,6) = 20(0) + 10(6) = 60
Z(4,2) = 20(4) + 10(2) = 100
Z(10,0) = 200

Final Answer

Minimum value occurs at

(z,y) = (0,0)

Z, min — 0

Hence, the minimum value of the objective function is 0.
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SECTION - A s

Q1 - The points A (-1, -1), B (2, 3) and C (-2, 6) are the vertices of :

(A) an equilateral triangle (B) an isosceles triangle

(C) a scalene triangle (D) an isosceles right triangle

Answer - (D) an isosceles right triangle

Q2 - The slope of a line which makes an angle of 60° with the negative direction of x-axis, is :

L g _ L
()\/§ (B) NG
€3 (D) —V3

Answer - (D) —/3

2 2
Q3 - For the hyperbola :—6 - y? the length of the latus rectum is :

(A) 9/2 units (B) 8/3 units
(C) 3 units (D) 4 units

Answer - (A) 9/2 units

Q4 - The radius of the circle 4x? + 4y* —2x+3y—6 =0 is:

(A) @ ®) "
©% ®
/105

Answer - (B) e
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Q5 - The equation x + 7y — 4 = 0 in the slope-intercept form is :

@i+2=1 (B)x=—7y+4
©y=—3x+3 @y =tx+?
Answer - (C) y = —%x +%
Q6 - The two matrices EZ Z and [Z ;3] are equal for the values a, b, c,d :
(Aa=>b=-2c=-2d=4 B a=->b=-2c=2d=4
@Qa=>b=-2c=2d=—-4 D)a=>b=-2c=2d=4
Answer - (C) a = %,b =-2,c=2,d=-4

0
Q7 - For the matrix A = [3 i and B = —31] :
(A) AB exists (B) BA exists
(C) AB and BA both exists (D) Neither AB nor BA exists

Answer - (D) Neither AB nor BA exists

Q8-1IfA= [; g] then |A’|, where A’ denotes the transpose of the matrix A, is :

(A) -16 (B) 16

(C) -8 (D) 8

Answer - (A) -16

Q9 - The relation R definedintheset A={x€l,0<x<12}asR={(a,b);a=ba, beA}is:
(A) reflexive (B) transitive

(C) symmetrical (D) an equivalence relation
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Answer - (D) an equivalence relation

Q10 - The domain of the functiony = sec™' xis :

(A)[-1,1] (B) R

(©)x=>1Torx<-1 (D) R-{0}

Answer - (CO)x=>1Torx< -1

Q11 - Let * be a binary operation on the set N of natural numbers defined by the rule a*b = ab,

forall,a, b €N, then:

(A) * is commutative.

(B) * is associative.

(C) * is both commutive and associative.

(D) * is neither commutive nor associative.

Answer - (C) * is both commutive and associative.

Q12 - The inverse of the functiony = x? forall x € Ris :

(A) f1(x0)=—x B) f1(x)=x
©) 1 (x) = |« (D) does not exist
Answer - (D) does not exist

Q13-Ify=(1 —xz)s, then % is :

(A) 5(1 —x2)" (B) (1 — 2x)°
(©) 5(1 — x2)* (—2x) (D) 5(1 — 2x)*

Answer - (C) 5(1 — x?)*(—2x)
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Q14 - If y = sin2x cos3x, then % is :

(A) 2 cos2x cos3x — 3 sin2x sin3x (B) 2 cos2x cos3x + 3 sin2x sin3x

(C) 6 cos2x sin3x — 6 cos2x sin3x (D) 6 cos2x sin3x + 6 cos2x sin3x

Answer - (A) 2 cos2x cos3x — 3 sin2x sin3x

Q15 - Which of the following is a vector quantity?

(A) Mass (B) Density

(C) Force (D) Time

Answer - (C) Force

Q16 - The unit vector parallel to the resultant of vector d = 3i — 2j + k andb = —2i+ 4j + k is:

(A) i+2j+2k (B) < (i+2j+2k)
10 e | of 10 oo | of

(©) 5 (i+2j+2k) (D) +3(i+2j+2k)

1 A A ~
Answer - (C) 3 (i +2f + 2k)

Q17 - The distance of the point (3, 4, -5) from the plane 2x -3y +3z+ 27 =0iis:

(A) 6 units (B) V22units
(©) \/%units (D) V13Zunits

Answer - (C) \/% units

Q18 - The equation of the line passing through the points (1, 4, 7) and (3, -2, 5) is :

x-1 y—4 z-7 x-1 y—4
AW =" =3 B~ ="~

x-1 y—4 z-7 x-1 y—4 z-7
(C)z 6 | 2 (D)z T2 2

x-1 _y—-4 z-7

All Rights Reserved © Manish Verma (MVS Foundation), for more Notes visit https://www.mvsfoundation.in/



https://www.mvsfoundation.in/

§ MATHEMATICS (PYQ-2024)

Q19 - Converse of the statement “If x is divisible by 4, then x is even” is :
(A) If x is not divisible by 4, then x is not even.

(B) If x is even, then x is divisible by 4.

(C) If x is even, then x is not divisible by 4.

(D) If x is not divisible by 4, then x is even.

Answer - (B) If x is even, then x is divisible by 4.

2 4
Q20 - The degree of the differential equation (%) + x° (%) =0is:
(A) 2 (B) 4
(€)6 (D) 10

Answer - (A) 2

Q21 - Match Column - | statement with the correct option of Column - II.

Column-I Column-lIl
-1 3 6
(a) The cofactor of the element -2 in the matrix [ 2 5 —2] is (P) 13
4 1 3
-4 5 -
(b) If A = [ N _3], then |adjA| is Q) -2
(R) -13
(S) 2
Answer -
-1 3 6
(a) The cofactor of the element -2 in the matrix [ 2 5 —2] is — (P)13
4 1 3

(b) IfA:[_24 _53],then ladjAlis  — (S) 2
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Q22 - Fill in the blanks :

(a)Ify:\/m,then%is )

(b) The order of the differential equation xdx + ydy =0 is
Answer - (a) Z—z = %\/m cosx

(b) 1 (one).
Q23 - Write True for correct statement and False for incorrect statements
(a) The relation “is a factor of” from R to R is reflexive and Transitive but not symmetric.

(b) The function f: R — R defined by f(x) = x* + 3 is one-one and onto
Answer - (a) True

(b) False
Q24 - Write the negation of each of the following statements :
(@) The number is less than 5.

(b) All prime numbers are odd
Answer - (a) The number is greater than or equal to 5.

(b) There exists a prime number which is not odd (i.e., even).

Q25 - Fill in the blanks :

(a) It is not possible to add two matrices of orders.

(b) If A is an invertible matrix, then (A‘l)_1=

(c) Three points are collinear if the area of the triangle formed by these three points is
(d) A square matrix A is said to be a matrix, if A’ = -A

Answer - (a) different

(b) A
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(c) zero

(d) Skew-Symmetric

Q26 - Fill in the blanks :

(a) If y = sin™1(x?), then % is
(b) [ 35 3dx=

(c) The general solution of the first order linear differential equation % +Py=Qis

(@) [© 2 dx =

—-a1+x2
A () 2x
nswer - (a) —
V1—x*
5x-3
b
( )51n3

(c) yel P20 = [ (Qel Py + ¢
d)o
Q27 - Write True for correct statements and False for incorrect statements :

@) [ fdx = [ f(a+ b - x)dx.

2
(b) If x = at? and y = 2at, then = % =t

(c) The slope of normal to curve y = f(x) at (x4,y,) is given by (%) at (x1,y1).

(d) The degree of a differential equation is the degree of the highest differential coefficient.
Answer -

(a) True

(b) False

(c) False

(d) False
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Q28 - Carefully study the figure given below and answer the following :

z
CA B’
4 /)
N
7 /y? B>Y

X

(a) What are xi, yj and zk called for the vector 7 ?
(b) If |04| = 4,1f |0B| = 5 and If |0C| = 6 then express OP in terms of its component vectors.

(o) If @, b and ¢ are the position vectors of vertices A, B and C of AABC, then write the position

vector of the centroid of AABC.

(d) If @ and b are the position vectors of A and B respectively, then find the position vector of

the point which divides the join of A and B in the ratio 2 : 3 internally.
Answer - (a) component vectors
(b) 4i + 5] + 6k

—

d+b+¢
3

(0]

3d+2b

() =

Q29 - Read the passage and answer the question that follow it.

Let f be a real function and let c be any point in the domain of f. Then,

(i) c is called the point of local maxima if there exists h > 0 such that f(c) > f(x), for all

X € (c - h, ¢ + h). The number f (c) is called the local maximum value of f.

(ii) c is called the point of local minima. If there exists h > 0 such that f(c) < f(x), for all

xe(c-h,c+h).
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The number f(c) is called the local minimum value of f.
The values of x for which f'(x)=0 are called stationary points or turning points.
The value of x for which f'(x)=0 or f'(x) does not exist are called critical points.

Further, the end of points of domain or f cannot be the points of local maxima or local minima.

Consider the function f(x) = {1_x+x2} on R

1+x+x2

(i) How many critical points does the function f(x) have ?

(@o

(b) 1

(0)2

(d) 3

(ii)) Which statement about the critical points of the function f(x) is correct ?
(a) All the critical points of f(x) are positive.

(b) All the critical points of f(x) are negative.

(c) Some critical points of f(x) are positive while others are negative.
(d) None of above as function f(x) does not have any critical point.

(iii) At positive value of critical point of f(x), the function f(x) has :
(a) Local maxima.

(b) Local minima.

(c) Neither local maxima nor local minima.

(d) None of the above as function f(x) have any critical point.
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(iv) At negative value of critical point of f(x), the function has :

(a) Local maxima.

(b) Local minima.

(c) Neither local maxima nor local minima

(d) None of the above as function f(x) have any critical point.

(v) Local minimum value of f(x) is :

(@3

(b) 1/3

(c) -1

(d) None of these

(vi) Local maximum value of f(x) is :

(@7

(b) 3

(©5

(d) None of these

Answer -

(i) (0 2

(i) (c) Some critical points of f(x) are positive while others are negative.
(iii) (b) Local minima.

(iv) (a) Local maxima.

(v) (b) 1/3

(vi) (b) 3
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)2 SECTION - B 5

c.M,

Q30 - Find the equation of the hyperbola with vertices at (0, £6) and e = g

Answer -
Step 1: Identify standard form

Vertices at (0, + a)means transverse axis is along y-axis.
So standard equation is:

2 2
}’_2 — I_ =1
at b?
Here a = 6 = af = 36.
Step 2: Use eccentricity
For hyperbola:
c
g=—=C=de
a
5 )
c=6-§=10=>cz=100

Step 3: Relation among a, b, ¢
For hyperbola:

¢t =a*+b?
So:

b? = ¢ —a® =100 — 36 = 64

€) Final Answer:

OR

Find the equation of the ellipse, when focus is (-1, 1), directrixisx —y+3 =0and e = 1
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Answer -

Step 1: Use definition of conic
For any point P(x, ¥)on ellipse:

PF=e¢-PD

Step 2: Distance to focus F(—1,1)

PF = /(x+ 1) + (y — 1)

Step 3: Distance to directrix x —y+3 =0
Distance of point (x’y)from line ax + by + ¢ = Ois:

lax + by + cl
p=&xroyra

va? + b?
Herea=1,b=—1,c=3:
- 3
pp = Xy 3l
V2
1
Step 4: Apply e =3
1 lx—y+3l

Va+ DI+ -1 =5 7

Step 5: Square both sides

(x+1)2+(y—1)2=%(x—y+3)2

Multiply by 8&:
8[(x + )2 + (v — %] = (x—y + 3)?
Expand:
Lefi:
x+D2=xP+2x+1,(y-1D =y -2y +1
8(x2+y? +2x — 2y +2) =8x>+ 8y + 16x — 16y + 16
Right:

(x—y+3)y=x"+y" - 2xy+6x—6y+9
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Bring all to one side (Left — Right = 0):

(8x% — x%) + (By? —y?) + 2xy + (16x — 6x) + (— 16y + 6y) + (16 —9) = 0
7x + 7y +2xy+ 10x - 10y +7 =0

) Final Answer:

7x? + 2xy + 7y + 10x — 10y + 7 = 0|

Q31 - Solve the matrix equation : 2 -3 (= = )
1 1|y o)

i 6=l

Matrix gives:

2x =3y =1(1)
x+y=3(2)
From (2):
x=3-—y
Put in (1):
23-y)—-3y=1
6-2y—-3y=1
6—5}!:1:'5}':5:?}':1
Then:
x=3-1=12
@) Final Answer: [x = 2, y=1
OR
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Solve for x :

=)
W N
2 R O
]
o

Answer —
0 1 0
z 2 z|=0
1 3 =
Expanding along the first row:
=ofs 21t 2ot
_ | =
1 =z
Now evaluate the 2 x 2 determinant:
=—(z-z—x-1)
— —(z*—2)
=-zl+z
Set equal to zero:
—22+z=0
z(l—x)=0
=0 or z=1
> b ac

Q32 - Prove that: ab —b2 be|l = 4azbzc2

Answer -
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Factor a, b, ¢ from rows:

—a b
—abc| a —b
a b —c
Now factor a, b, ¢ from columns:
-1 1 1
=a’b’? |1 -1 1
1 1 -1
Now evaluate the determinant:
-1 1 1
1 -1 1
1 1 -1
Expand along first row:
-1 1 1 1 -1
= A Al
Compute minors:
A= enEn-mm=1-1=0
1 -1
H _11‘ — ()(=1) — (1)(1) = ~1 -1 =2
1 -1
L LlFoo-nm=1+1=2
Substitute:
= —1(0) — 1(—2) + 1(2)
=0+2+4+2
=4
Therefore,
A = a’b%et -4
A = 4a*b*
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Q33 - Simplify : tan[sin™ (V1 — x)]

Answer -
tan (sin ~!(V1 - x))
Let:
A =sin '(V1-x)=sinf=v1-x
Then:
cosf=_[1-5in20=,/1-(1-x)=+x
So:

tanf = = =
an cos#@ Vx x
@) Final Answer:
1—x
N
. |x=3|
Q34 - Evaluate : lim ——
x—3 x-3
Answer -
. lx — 3|
J:_rﬁ x—3
Ifx>3:lx—3l=x-3=""=1
Ifx<3:lx—3l=—(x-3) > =—1
Left limit = =1, right limit = 1= not equal = limit does not exist.
@) Final Answer:
OR
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sin3x

Evaluate : lim
x-0

Answer -

Rewrite the expression:

Using the standard limit:

sin t
lim sint 1
t—0
lett =3z Asz — 0,t — 0.
sin 3
lim SIROT 1
=0 I
Therefore,
=1-3
=3
Q35-1fy =" (x = 1)fi el
y=_— ind ——5.
Answer -
Rewrite:
+1 2
T
x—1 x—1

First derivative:

WD _ 540 D-1=2(-1 N2

e e =
Second derivative:

dzy—d(z 1)72) == 2(= D) (x = 1)~ = —2
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. 4
@) Final Answer: (x—1)3
OR
1 x g dy
Ify = e, Find o
Answer -
y = ex . x—l
Product rule:
dy ~ _ 1 1y e(x—-1)
a:‘E,Jc.x l+€x-(—1)x‘£:e’(( _?): xz

@) Final Answer: >

dy cos?(a+y)
Q36 - If cosy = xcos(a + y), then prove that — = —————,

dx  sina
Answer -
Given:
cos y = xcos (a +y)
Prove:

dy cos*(a+y)
dx sina

Differentiate both sides:

Left:

d . dy
dx(cosy)— sin y I
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Right (product rule):

d : dy
a[xcos (a+y)]=cos(a+y)+x[—sin(a+ y)]a

So:

—sinyy =cos(a+y)—xsin(a+y)y

Bring y terms together:

y [ —sin y + xsin (a + y)] = cos (a + ¥)

From original equation:

cosy

X=—"—

cos (a+y)
Substitute:
_ cosy : —sin ycos (a + y) + cos ysin (a + y)
—siny + ———sin (a +y) =
cos(a+y) cos (a+y)

Numerator:

sin(a+y—y) =sina

So bracket becomes:

sina
cos (a+Yy)
Thus:
. 2
sina o COST (At
y - ——=cos(a+y)=>Yy :¥
cos(a+y) sina
@) Proved.
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Q37 - Find the distance of the point (3, 4, -5) from the plane 2x —3y + 3z + 27 = 0.
Answer -

Distance of point (3,4, — 5)from plane 2x — 3y + 3z + 27 =0

S Formula:

D= lax, + by, + cz, + d|
- va? + b% + ¢?

Herea=2,b=—3,c=3,d =27
Numerator:

123)+(—3)(4) +3(—-5)+271=16—12—-15+271 =16/ =6

Denominator:

VA+9+9=+22

. 6
@) Final Answer: |—
V22

Q38 - Reduce the equation of the plane 4x — 5y + 6z — 60 = 0 to the intercept form. Find its

intercepts on the coordinate axes.
Answer -
Reduce plane 4x — 5y + 6z — 60 = 0to intercept form and find intercepts.

4x — S5y + 6z =60

Divide by 60:

X Z
X y,z_

15 12 10

Intercepts:
» x-intercept: X = 15
e y-intercept: y =— 12

e z-intercept: z = 10

@) Final Answer:

X z
X 3z _

=15t 10 = L (150,0),(0, - 12,0),(0,0,10)
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Q39 - For the ellipse 3x? + 2y? = 6, find the lengths of minor and major axes, coordinate of foci,

vertices and the eccentricity.

Answer -

Step 1: Convert to standard ellipse form

Given:
3x* + 2y =6
Divide both sides by 6:
3x2 2y?
&t =1
2 2
x ¥
=1
23
Now compare with standard ellipse:
X2 2
Pra=1

where a’is the bigger denominator (major axis direction).
Here:

a’*=3,h* =2

So:

a=+3,b=+2

Since a?is under y?, the major axis is along y-axis.
Step 2: Lengths of axes
S Formulas:

¢ Major axis length = 2a
e Minor axis length = 2b

So:

Major axis length = 2v3
Minor axis length = 2v/2

All Rights Reserved © Manish Verma (MVS Foundation), for more Notes visit https://www.mvsfoundation.in/



https://www.mvsfoundation.in/

K@ MATHEMATICS (PYQ-2024)

Step 3: Find cfor foci

) Formula for ellipse:

Step 4: Coordinates of foci

Since major axis is along y-axis, foci are:

@ Foci: |(0,1) and (0, — 1)|

Step 5: Vertices
Vertices on major axis (y-axis):

(0, a) = (0, £V3)

Co-vertices on minor axis (X-axis):

(£b,0) = (£V2,0)

@) Vertices (major): ‘(U, V3),(0, — \/§)|
@) Co-vertices (minor): (\/E, 0),(— V2, {])

Step 6: Eccentricity

S Formula:
c
e=—
a
1
e=—
V3
(If you want rationalized form:)
V3
773

@) Eccentricity: i(-:)r E,‘l
S BVEY 3
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Q40 - Using elementary column transformation, fluid the inverse of the matrix A = [i :g]

Answer -

Step 1: Determinant
© For2 x 2, 1Al = ad — bc
Herea=2,b=—6,c=1,d =—2

Al=2(=2)—(=-6)(1)=—4+6=2

Since determinant # (, inverse exists
Step 2: Adjoint matrix
_Ja b
 ForA = [c al’
. d -b
adi) = ¢ 7
So:
adi(y =2 6

-1 2
Step 3: Inverse formula

S

Q41 - Prove that: tan™? (%) + tan™1 (%) = tan~! (3)

Answer —
1 1 2
-1(= -1} = 1=
tan (7) + tan (13) tan (9)

All Rights Reserved © Manish Verma (MVS Foundation), for more Notes visit https://www.mvsfoundation.in/



https://www.mvsfoundation.in/

K@ MATHEMATICS (PYQ-2024)

Step 1: Use the addition formula for inverse tan

 Formula:

a+b)

tan 'a+tan b=t —1(
an  ~a + tan an 1—ab

(when ab < land angles lic in principal range — here it’s fine because numbers are small
and positive)

Let:

_1, 1
a=7b=1

Step 2: Compute numerator a + b

b_l 1 _13+7_20
@t =7v 3T 91 To1

Step 3: Compute denominator 1 — ab

So,

@) Proved

Q42 - Find the value of [™/? S1X-0s%

0 1+sinxcosx

Answer -

Let

I= ﬁ i f(z) de
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Now substitute & — % — .

Since the limits remain 0 to /2,

dz

I /.72 sin(§ — z) — cos(§ — )
0

1+ sin(§ — ) cos(§ — z)

Using identities:

r _

5 —x)=cosxz, cos(y—x)=-sinz

2 .
e cosxT — sinT
= _ dzr
g l-+sinzcoszc

™2 ginz — cosx
I=— dz
0

1l +sinxrcosx

sin(

I=-1

Therefore,

21 =10

I=0

OR
Evaluate : f_33|x + 1|dx.
Answer -
The expressionz + 1 =0atz = — L
So split the integral at x = —1.
Forz < —lz+1<0=|z+1]=—(z+1).

Forz > -lz+1>0=|z+1=z+ 1

3

Izji_l—{m+1)dm+f (z + 1) dx

3 -1

First integral:
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Atz = —1:
1+1_1
2 2
Atz = —3:
9 3
_Z 43— _°=
2+ 2
1 3
——_[_-2) =9
()
Second integral:
3 3

Atz = 3:
9 15
—+3=—
2 2
Atz = —1:
1 1
-1 =_=
2 2
15 1
= — — —— :8
)
Therefore,

I=2+8=10

Q43 - Prove that the lines

x+1_y+3 _z+35 x—2

3 5 - and 1 -4 5 are coplanar. Also, find the

equation of the plane containing these lines.

Answer -
Step 1: Write in parametric form

For first line Ly, let parameter £

r=-1+3t y=-3+5t z=-H+Tt

Point on Lq:

A(~1,-3,-5)
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1, = (3,5,7)

For second line Lo, let parameter s:

r=2+s wy=4+4s, z=6+Ts

Point on Ls:

B(2,4,6)

Direction vector:
dy = (1,4,7)
Step 2: Check coplanarity

Vector joining points A and B:

AB=B - A=(3,7,11)

Now compute scalar triple product:

— —

AB - (d; x d»)

First find cross product:

i
d1Xd2: 3
1

IS,

k
7
7

i(35 — 28) — j(21 — 7) + k(12 — 5)

= (7,—-14,7)
Now dot with AB:

(3,7,11) - (7, —14,7)

=21 -98+4+ 77

=0
Since scalar triple product = 0,

the lines are coplanar.
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Step 3: Equation of the plane

Normal vector of plane:

Divide by 7:

Using point A(—1, —3, —5):
H(z+1)—2(y+3)+1L(z+5)=0
r+1—-2y—6+2+5=0
r—2y+z=0
Final Answer

The lines are coplanar and the equation of the plane is

r—2y+z=0

Q44 - A machine producing either products A or B can produce one unit of A by using 2 units
of chemicals and 1 unit of a compound and can produce one unit of B by using 1 unit of
chemicals and 2 units of the compound. Only 800 units of chemicals and 1000 units of the
compound are available. The profit available per unit of A and B are respectively ¥30 and %20.
Find the optimum allocation of units between A and B to maximise, the total profit. Find the

maximum profit.

Answer -

Let

x = number of units of product A

y = number of units of product B

Step 1: Form constraints

Chemicals constraint:
2z +y < 800
Compound constraint:

T + 2y < 1000

All Rights Reserved © Manish Verma (MVS Foundation), for more Notes visit https://www.mvsfoundation.in/



https://www.mvsfoundation.in/

K@ MATHEMATICS (PYQ-2024)

Also,

=0, y=20
Step 2: Objective function
Profit:

Z = 30z + 20y

We need to maximize Z.

Step 3: Find corner points of feasible region

From
2z + y = 800
z + 2y = 1000
Solve simultaneously.
From first:
y = 800 — 2z

Substitute into second:
x + 2(800 — 2z) = 1000
x + 1600 — 4z = 1000
—3z = —600
r = 200
y = 800 — 400 = 400
Intersection point:

(200, 400)

Other corner points:
When z = 0:

T+ 2y = 1000 = y = 500
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Point: (0, 500)

When y = 0O:
2z = 800 = = = 400
Point: (400, 0)
Also (0, 0).
Step 4: Evaluate profit at corner points
Z(0,0)=0
Z(400,0) = 30(400) = 12000
Z(0,500) = 20(500) = 10000
Z(200,400) = 30(200) + 20(400)
= 6000 + 8000

= 14000

Final Answer

Optimum production:

z = 200, y= 400

Maximum profit:

314,000

OR
A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours on
machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on machine
B to produce a package of bolts. He earns a profit of ¥17.50 per package on nuts and ¥7 per
package on botts. How many packages of each should be produced each day so as to maximise
his profits if he operates his machine for at the most 12 hours a day? Form the above as a L.P.P.
and then solve it graphically

Answer -

Let

x = number of packages of nuts per day

1y = number of packages of bolts per day
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Formulation of the L.PP.

Time on machine A:

le 4+ 3y < 12
Time on machine B:

3z + 1y < 12

Non-negativity restrictions:

Objective function (profit):
Z =175z + Ty

Maximise Z.

Graphical Solution (Corner Point Method)

Graphical Solution of LPP

MATHEMATICS (PYQ-2024)

Objective function:

Z =175z + Ty

5
4
23]
14
) 1 : ; " 5
Packages of Nuts (x)
Feasible region is determined by the system:
r+ 3y < 12
dz+y <12
z=0, =0
Corner points of the feasible region:
(0,0), (4,0), (3,3), (0,4)
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Evaluating at corner points:

Z(0,0) = 17.5(0) + 7(0) = 0
Z(4,0) = 17.5(4) + 7(0) = 70
Z(0,4) = 17.5(0) + 7(4) = 28
Z(3,3) = 17.5(3) + 7(3) = 52.5 + 21 = 73.5
Since
max Z = 73.5 at (z,y) = (3,3),

the optimal sclution is

Maximum profit:
Zimax — 2 73.50
Q45 - Show that of all the rectangles of given perimeter, the square has the greatest area.

Answer -

Let the given perimeter be P.

Let the length be I and breadth be b.

Then,
2(04+b)=P
P
[+b=—
2
Area of rectangle:
A=1b
Express b in terms of I:
P
b=——-1
2

Substitute in area:
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P .
A==1-1
P

, P
A= -1+~
2

This is a quadratic in [ opening downward, so maximum area occurs at the vertex.

Differentiate:

dA_ 5 P
dl 2
Set equal to zero:
P
2[4+ —=0
+2
QI—E
2
P
| ——
4
Then,
P P
h— — — —
2 4
P
h— —
4
Thus,
[=10

Hence, the rectangle becomes a square.
Maximum area:

P\* P?
—4-|11:-zx — | 5 - T L
4 16

Therefore, of all rectangles with a given perimeter, the square has the greatest area.
OR

Find the point on the curve y? = 4x which is nearest to the point (z, 1).

Answer -

Given curve:
y- — 4dx
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Let the point on the curve be P(xz,y).

Since y* = 4,

Given external point is (2, 1).

Distance squared from P(z,y) to (2, 1):

D?=(z -2+ (y - 1)°
Substitute © = l_l"—

Let

Differentiate:

Set equal to zero:

Multiply by 4:
y(y* —8) +8(y — 1) =0
y' — 8y + 8 —8=10
y'—8=10
y=2
MNow,
a2 4
= y_Z_ 1
4 4
Therefore, the nearest point on the curve is
(1,2)
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  𝟒 𝒙 − 𝟑 𝒚 + 𝟔 = 𝟎


  −   𝟑  𝟐 ,   − 𝟐


    𝟐  𝟑 , −   𝟏  𝟐


  −   𝟑  𝟐 ,   𝟐


  −   𝟐  𝟑 ,   𝟏  𝟐


  −  3 2 ,   2


  𝒄 𝒐   𝒔  − 𝟏  ( −   𝟏  𝟐 )   𝒊 𝒔


  −   𝝅  𝟑


    𝝅  𝟑


    𝟐 𝝅  𝟑


    𝟒 𝝅  𝟑


    2 𝜋 3


   |    𝒙  𝟐   𝟏 𝟖  𝒙 | =  |    𝟗  𝟐   𝟏 𝟖  𝟒 |


  𝟐  [    𝒙  𝒚   𝟐  𝟎 ] + 𝟑  [    𝟏  − 𝟏   𝟎  𝟐 ] =  [    𝟗  𝟏 𝟓   𝟒  𝟔 ]


  𝒚 + 𝟑 = 𝟎


  −   𝟑  𝟐


   𝒙 +  𝒚 = 𝟏   𝒂 𝒕    (   𝟏  𝟒 ,   𝟏  𝟒 )


    𝒂 → = 𝟑   𝒊 ^ −   𝒋 ^ + 𝟒   𝒌 ^


    𝒃 → =   𝒊 ^ +   𝒋 ^ +   𝒌 ^


    𝟒   𝟒 𝟓   𝒊 ^ +   𝟐   𝟒 𝟓   𝒋 ^ +   𝟓   𝟒 𝟓   𝒌 ^


    𝟒   𝟒 𝟓   𝒊 ^ −   𝟐   𝟒 𝟓   𝒋 ^ +   𝟓   𝟒 𝟓   𝒌 ^


    𝟒   𝟒 𝟏   𝒊 ^ +   𝟓   𝟒 𝟏   𝒌 ^


    𝟐   𝟏 𝟕   𝒊 ^ −   𝟐   𝟏 𝟕   𝒋 ^ +   𝟑   𝟏 𝟕   𝒌 ^


   4   41   i ^ +  5   41   k ^


  𝑨 =  [    𝟏  𝟎  𝟎   𝟎  𝟏  𝟎   𝟎  𝟎  𝟏 ]  [    𝒙   𝒚   𝒛 ] =  [    𝟓   − 𝟒   𝟏 ]


  𝒙 + 𝒚 + 𝒛


  𝒇  ( 𝒙 ) = 𝒔 𝒊 𝒏 𝒙 ,   𝒙 ∈ ( 𝟎 , 𝟐 𝝅 )


   ( 𝟎 ,   𝝅  𝟐 )


  ( 𝟎 ,   𝝅 )


   (   𝝅  𝟐 ,   𝟑 𝝅  𝟐 )


  ( 𝝅 ,   𝟐 𝝅 )


   (   𝜋 2 ,   3 𝜋 2 )


  𝒇  ( 𝒙 ) = 𝟐 𝒄 𝒐 𝒔 𝒙 + 𝒙


    𝝅  𝟔


    𝝅  𝟑


    𝝅  𝟐


  𝝅


    𝜋 6


  𝒁 = 𝟑 𝒙 + 𝟖 𝒚


    𝒙  𝟐 +   𝒚  𝟐 + 𝟑 𝒙 − 𝒚 = 𝟒


   ( −   𝟑  𝟐 ,   𝟏  𝟐 ) ,    𝟔  𝟐


   (   𝟑  𝟐 , −   𝟏  𝟐 ) ,      𝟏 𝟑  𝟐


   ( − 𝟑 ,   𝟏 ) ,    𝟏 𝟒


   ( −   𝟑  𝟐 ,   𝟏  𝟐 ) ,    𝟐 𝟔  𝟐


   ( −  3 2 ,  1 2 ) ,    26 2


  𝟒    (     𝒅  𝟐 𝒚  𝒅   𝒙  𝟐 )  𝟑 − 𝟑  (     𝒅  𝟐 𝒚  𝒅   𝒙  𝟐 ) − 𝟓    (   𝒅 𝒚  𝒅 𝒙 )  𝟒 − 𝟏 = 𝟎


  𝑨 =  [    𝒄 𝒐 𝒔 𝒙  − 𝒔 𝒊 𝒏 𝒙   𝒔 𝒊 𝒏 𝒙  𝒄 𝒐 𝒔 𝒙 ]


  𝑨 +   𝑨 ′ = 𝑰


    𝝅  𝟐


    𝝅  𝟑


    𝝅  𝟒


    𝝅  𝟔


    𝜋 3


    𝒂 → − 𝟐   𝒃 →


  𝟑   𝒂 → − 𝟒   𝒃 →


  𝟕   𝒂 → − 𝟖   𝒃 →


    𝑸 𝑹 → = 𝝀   𝑷 𝑸 →


  𝒔 𝒊 𝒏 𝒙


  𝒍 𝒐 𝒈   𝒙


    𝒄 𝒐 𝒔 𝒙  𝒙


  𝒙 𝒄 𝒐 𝒔 𝒙


    𝟏  𝒙 𝒄 𝒐 𝒔 𝒙


    𝒙  𝒄 𝒐 𝒔 𝒙


  x c o s x


  𝒚 = 𝒔 𝒊   𝒏  − 𝟏 ( 𝒄 𝒐 𝒔   𝒙 )


    𝒅 𝒚  𝒅 𝒙


  −   𝟏  𝒔 𝒊 𝒏   𝒙


  𝒄 𝒐 𝒔 𝒆 𝒄   𝒙


  𝟏


  − 𝟏


  − 1


  𝑨 = [   𝒂  𝒊 𝒋 ]


    𝒂  𝒊 𝒋 =   𝒊 + 𝟐 𝒋  𝟐


    𝒓 → .  (   𝟐  𝟕   𝒊 ^ −   𝟑  𝟕   𝒋 ^ +   𝟔  𝟕   𝒌 ^ ) = 𝟒


  𝟒


  𝟐 𝟖


    𝟏  𝟕


   𝟕


  𝟒


    𝒂 →   𝒂 𝒏 𝒅     𝒃 →


     (   𝒂 → .   𝒃 → )  𝟐 +    |   𝒂 → ×   𝒃 → |  𝟐


  𝟎


  𝟏


  𝟐


  𝒔 𝒊 𝒏 𝜽 + 𝒄 𝒐 𝒔 𝜽


  1


    𝒅 𝒚  𝒅 𝒙 + 𝟒   𝒚  𝒙 =   𝟏  𝒙


  𝟒 𝒙


    𝒙  𝟐


    𝒙  𝟒


    𝟒  𝒙


    x 4


  ∫   𝒄 𝒐   𝒔  𝟐 𝒙  𝟏 + 𝒔 𝒊 𝒏 𝒙 𝒅 𝒙 =


  𝒙 − 𝒄 𝒐 𝒔 𝒙 + 𝒄


  𝒙 + 𝒄 𝒐 𝒔 𝒙 + 𝒄


  𝒙 + 𝒔 𝒊 𝒏 𝒙 + 𝒄


  𝒙 − 𝒔 𝒊 𝒏 𝒙 + 𝒄


  x + c o s x + c


  ∫      ( 𝒍 𝒐 𝒈 𝒙 )  𝟐  𝒙 𝒅 𝒙 =  


     (   𝒍 𝒐 𝒈 𝒙  𝟑 )  𝟑 + 𝑪


    𝒍 𝒐 𝒈   𝒙  𝟑  𝟑 + 𝑪


       ( 𝒍 𝒐 𝒈 𝒙 )  𝟑  𝟑 + 𝑪


     ( 𝒍 𝒐 𝒈   𝒙  𝟑 )  𝟑 + 𝑪  


       ( l o g x ) 3 3 + C


  ( 𝒂 ,   𝒃 ) ∈ 𝑹 ,   ( 𝒃 ,   𝒄 ) ∈ 𝑹 ⇒ ( 𝒂 ,   𝒄 ) ∈ 𝑹


  𝒂 ,   𝒃 ,   𝒄 ∈ 𝑨 .


  ∫ 𝒔 𝒊 𝒏 𝒙   𝒅 𝒙


  𝒄 𝒐 𝒔   𝒙 + 𝒄


  ∫ 𝒔 𝒆   𝒄  𝟐 𝒙   𝒅 𝒙


  𝒍 𝒐 𝒈  ( 𝒔 𝒊 𝒏   𝒙 ) + 𝒄


  𝒕 𝒂 𝒏   𝒙 + 𝒄


  − 𝒄 𝒐 𝒔   𝒙 + 𝒄


  ∫ s i n x   d x


  − c o s   x + c


  ∫ s e   c 2 x   d x


  t a n   x + c


  𝒄 𝒐   𝒔  − 𝟏  (   𝟏  𝟐 ) + 𝟐 𝒔 𝒊   𝒏  − 𝟏  (   𝟏  𝟐 )


    2 𝜋 3


  𝒄 𝒐   𝒕  − 𝟏  (   𝟑  𝟒 ) = 𝒙


  𝒄 𝒐 𝒔   𝒙


   3 4


  A × A


   𝟓


   5


    𝒂 → = 𝟐   𝒊 ^ +   𝒋 ^ + 𝟐   𝒌 ^


   1 3 ( 2   i ^ +   j ^ + 2   k ^ )


   (   𝒂 → −   𝒃 → ) ×  (   𝒂 → +   𝒃 → ) =


  2  (   a → ×   b → )


  x + 3 y − 2 z + 15 = 0


  𝟐 𝒙 − 𝟑 𝒚 + 𝟓 𝒛 − 𝟑 𝟎 = 𝟎


    𝒓 → =  ( 𝟑   𝒊 ^ + 𝟒   𝒋 ^ − 𝟐   𝒌 ^ ) + 𝝀 (   𝒊 ^ −   𝒋 ^ − 𝟑   𝒌 ^ )


    x − 3 1 =   y − 4  − 1 =   z + 2  − 3


  𝟏 𝟔   𝒙  𝟐 +   𝒚  𝟐 = 𝟏 𝟔


     15 4


  ( 0 ,   ±  15 )


  y = ±  16    ( 15 )


  𝑨 =  [    𝟐  − 𝟏  𝟓   𝟑  𝟖  𝟕 ]


   [    2  3   − 1  8   5  7 ]


  𝑨 =  [    − 𝟏   𝟐   𝟑 ]


  𝑩 = [    𝟑  − 𝟏  𝟐 ]


   [    − 3  1  − 2   6  − 2  4   9  − 3  6 ]


   |    𝟐 𝒙  𝟏   𝟐 𝒙 − 𝟏  𝟐 𝒙 + 𝟏 | = 𝟓


  1


   (   𝒙  𝟏 ,     𝒚  𝟏 ) ,    (   𝒙  𝟐 ,     𝒚  𝟐 ) ,    (   𝒙  𝟑 ,     𝒚  𝟑 )


   |      𝒙  𝟏    𝒙  𝟐    𝒙  𝟑     𝒚  𝟏    𝒚  𝟐    𝒚  𝟑   𝟏  𝟏  𝟏 ] =


    A  − 1 B


  ∫   𝒄 𝒐 𝒔  𝒙   𝒙 𝒅 𝒙


  ∫   𝒆  𝟑 𝒍 𝒐 𝒈 𝒙 .   𝒙  𝟒 𝒅 𝒙


  ∫   𝒔 𝒆   𝒄  𝟐 𝒙   𝟏 − 𝒕 𝒂   𝒏  𝟐 𝒙   𝒅 𝒙


    ∫  𝟎    𝝅  𝟐    𝒄 𝒐   𝒔  𝟑 𝒙  𝒔 𝒊   𝒏  𝟑 𝒙 + 𝒄 𝒐   𝒔  𝟑 𝒙        


  ∫ 𝒄 𝒐 𝒔 𝒆 𝒄 𝒙  ( 𝒄 𝒐 𝒔 𝒆 𝒄 𝒙 + 𝒄 𝒐 𝒕 𝒙 ) 𝒅 𝒙


    ∫  𝟎    𝝅  𝟒  𝒔 𝒊 𝒏 𝟐 𝒙 𝒅 𝒙


  2 s i n  x + C


      x 8 8 + C


     sin  − 1 ⁡   ( t a n x ) + C


    𝜋 4


  − c o t x − c o s e c x + C


   1 2


      𝐥 𝐢 𝐦  𝒙 → 𝟏 ⁡      𝒙  𝟒 − 𝟏  𝒙 − 𝟏 =


      𝐥 𝐢 𝐦  𝒙 → 𝟎 ⁡      𝒆  𝟐 𝒙 − 𝟏  𝒙


  𝒇  ( 𝒙 ) =  {    𝒂 𝒙 − 𝟏 ,   𝒙 ≠ 𝟑       𝟓       ,                   𝒙 = 𝟑    


  𝒚 =    (   𝒙  𝟐 − 𝟏 )  𝟐 ,   𝒕 𝒉 𝒆 𝒏     𝒅  𝟐 𝒚  𝒅   𝒙  𝟐 =   _ _ _ _ _ _ .        


  𝒚 = 𝒕 𝒂 𝒏  𝒙 ,   𝒕 𝒉 𝒆 𝒏   𝒅 𝒚  𝒅 𝒙 =   _ _ _ _ _ _ .


  𝒇  ( 𝒙 ) =   𝒙  (   𝒙  𝟐 − 𝟏 )  𝒙 + 𝟒 ,   𝒕 𝒉 𝒆 𝒏     𝒇 ′  ( 𝟏 ) =   _ _ _ _ _ _ .


  𝒇  ( 𝒙 ) = 𝒄 𝒐 𝒔 𝒙 ,   𝒙 ∈  ( 𝟎 , 𝟐 𝝅 )


  𝒚 =   𝒙  𝟑 − 𝒙   𝒂 𝒕   𝒙 = 𝟐


  12   x 2 − 4


       sec 2 ⁡   (  x )  2  x


   2 5


  8 𝜋


  ( 𝜋 ,   2 𝜋 )


  𝟐 𝒕 𝒂   𝒏  − 𝟏  ( 𝒄 𝒐 𝒔   𝒙 ) = 𝒕 𝒂   𝒏  − 𝟏 ( 𝟐 𝒄 𝒐 𝒔 𝒆 𝒄   𝒙 )


  𝒇 :  { 𝟑 ,   𝟒 ,   𝟓 ,   𝟔 } → { 𝟒 ,   𝟓 ,   𝟔 ,   𝟏 𝟎 }


  𝒈 :  { 𝟒 ,   𝟓 ,   𝟔 ,   𝟏 𝟎 } → { 𝟖 , 𝟏 𝟐 ,   𝟏 𝟔 }


  𝒇  ( 𝟑 ) = 𝟒 ,   𝒇  ( 𝟒 ) = 𝟓 ,   𝒇 𝟗 𝟓 ) = 𝒇  ( 𝟔 ) = 𝟔   𝒂 𝒏 𝒅   𝒈  ( 𝟒 ) = 𝒈  ( 𝟓 ) = 𝟖 ,   𝒈  ( 𝟔 ) = 𝒈  ( 𝟏 𝟎 ) = 𝟏 𝟐 ,


  𝒈 ∘ 𝒇 .


  𝒙   𝒅 𝒚  𝒅 𝒙 + 𝟐 𝒚 =   𝒙  𝟐


    𝝅  𝟑   𝒂 𝒏 𝒅     𝝅  𝟐


    𝑶 𝑿 →


    𝑶 𝒀 →


    𝑶 𝒁 →


    𝑨  − 𝟏


  𝑨 =  [    𝟏  𝟐   𝟐  𝟓 ]


   𝟎 . 𝟔


    𝒅 𝒚  𝒅 𝒙


  𝒚 =   𝒙  𝒙 𝒄 𝒐 𝒔   𝒙


    𝒂 → = 𝟒   𝒊 ^ −   𝒋 ^ + 𝟑   𝒌 ^  


      𝒃 → = − 𝟐   𝒊 ^ +   𝒋 ^ − 𝟐   𝒌 ^


  ∫     𝒙  𝟐    𝒙  𝟐 + 𝟔 𝒙 + 𝟏 𝟐 𝒅 𝒙


    ∫    𝝅  𝟔    𝝅  𝟑    𝟏  𝟏 +  𝒕 𝒂 𝒏 𝒙 𝒅 𝒙  


    𝑨  𝟐 +   𝑩  𝟐 + 𝟐 𝑨 𝑩


  𝑴 𝑵 =   𝟏  𝟐 𝑩 𝑪


  𝒙 − 𝟑 𝒚 − 𝟏 𝟏 = 𝟎


  𝒙 = 𝒂  ( 𝒄 𝒐 𝒔   𝜽 + 𝒍 𝒐 𝒈   𝒕 𝒂 𝒏   𝜽  𝟐 )


  𝒚 = 𝒂   𝒔 𝒊 𝒏   𝜽


      𝒅  𝟐 𝒚  𝒅   𝒙  𝟐


  𝒇   :     𝑹 + (   ( (   𝟒   (   ( (


  𝒇  ( 𝒙 ) =   𝒙  𝟐 − 𝟒


  𝒇


    𝒙 + 𝟏  𝟑 =   𝒚 + 𝟑  𝟓 =   𝒛 + 𝟓  𝟕


    𝒙 − 𝟐  𝟏 =   𝒚 − 𝟒  𝟒 =   𝒛 − 𝟔  𝟕


  𝒁 = 𝟐 𝟎 𝒙 + 𝟏 𝟎 𝒚


  𝒙 + 𝟐 𝒚 ≤ 𝟒 𝟎


  𝟑 𝒙 + 𝒚 ≥ 𝟑 𝟎


  𝟑 𝒙 + 𝒚 ≥ 𝟑 𝟎


  𝟒 𝒙 + 𝟑 𝒚 ≥ 𝟔 𝟎


  𝟒 𝒙 + 𝟑 𝒚 ≥ 𝟔 𝟎


  𝒙 ,   𝒚 ≥ 𝟎


  𝒙 ,   𝒚 ≥ 𝟎


    𝟏   𝟑


  −   𝟏   𝟑


   𝟑


  −  𝟑


  −  3


      𝒙  𝟐  𝟏 𝟔 −     𝒚  𝟐  𝟗


  𝟒   𝒙  𝟐 + 𝟒   𝒚  𝟐 − 𝟐 𝒙 + 𝟑 𝒚 − 𝟔 = 𝟎


     𝟑 𝟕  𝟒


     𝟏 𝟎 𝟗  𝟖


     𝟕 𝟏  𝟔


     𝟏 𝟎 𝟕  𝟖


     109 8


  𝒙 + 𝟕 𝒚 − 𝟒 = 𝟎


    𝒙  𝟒 +   𝟕 𝒚  𝟒 = 𝟏


  𝒙 = − 𝟕 𝒚 + 𝟒


  𝒚 = −   𝟏  𝟕 𝒙 +   𝟒  𝟕


  𝒚 =   𝟏  𝟕 𝒙 +   𝟒  𝟕


  y = −  1 7 x +  4 7


   [    𝟐 𝒂  𝒃   − 𝟒  𝟔 ]


   [    𝟑  − 𝟐   𝒅  𝟑 𝒄 ]


  𝒂 ,   𝒃 ,   𝒄 ,   𝒅


  𝒂 =   𝟑  𝟐 ,   𝒃 = − 𝟐 ,   𝒄 = − 𝟐 ,   𝒅 = 𝟒


  𝒂 = −   𝟑  𝟐 ,   𝒃 = − 𝟐 ,   𝒄 = 𝟐 ,   𝒅 = 𝟒


  𝒂 =   𝟑  𝟐 ,   𝒃 = − 𝟐 ,   𝒄 = 𝟐 ,   𝒅 = − 𝟒


  𝒂 =   𝟑  𝟐 ,   𝒃 = − 𝟐 ,   𝒄 = 𝟐 ,   𝒅 = 𝟒


  a =  3 2 ,   b = − 2 ,   c = 2 ,   d = − 4


  𝑨 =  [    𝟐  𝟑   𝟎  𝟏 ]


  𝑩 =  [    𝟎   − 𝟏   𝟑 ]


  𝑨 =  [    𝟏  𝟔   𝟑  𝟐 ]


    𝒇  − 𝟏    ( 𝒙 ) = − 𝒙


    𝒇  − 𝟏    ( 𝒙 ) = 𝒙  


    𝒇  − 𝟏    ( 𝒙 ) =  | 𝒙 |


  𝒚 =    ( 𝟏 −   𝒙  𝟐 )  𝟓


    𝒅 𝒚  𝒅 𝒙


  𝟓    ( 𝟏 −   𝒙  𝟐 )  𝟒


     ( 𝟏 − 𝟐 𝒙 )  𝟓


  𝟓    ( 𝟏 −   𝒙  𝟐 )  𝟒  ( − 𝟐 𝒙 )


  𝟓    ( 𝟏 − 𝟐 𝒙 )  𝟒


  5    ( 1 −   x 2 ) 4  ( − 2 x )


  𝒚 = 𝒔 𝒊 𝒏 𝟐 𝒙   𝒄 𝒐 𝒔 𝟑 𝒙


    𝒅 𝒚  𝒅 𝒙


  𝟐   𝒄 𝒐 𝒔 𝟐 𝒙   𝒄 𝒐 𝒔 𝟑 𝒙 − 𝟑   𝒔 𝒊 𝒏 𝟐 𝒙   𝒔 𝒊 𝒏 𝟑 𝒙


  𝟐   𝒄 𝒐 𝒔 𝟐 𝒙   𝒄 𝒐 𝒔 𝟑 𝒙 + 𝟑   𝒔 𝒊 𝒏 𝟐 𝒙   𝒔 𝒊 𝒏 𝟑 𝒙


    𝟔   𝒄 𝒐 𝒔 𝟐 𝒙   𝒔 𝒊 𝒏 𝟑 𝒙 − 𝟔   𝒄 𝒐 𝒔 𝟐 𝒙   𝒔 𝒊 𝒏 𝟑 𝒙


  𝟔   𝒄 𝒐 𝒔 𝟐 𝒙   𝒔 𝒊 𝒏 𝟑 𝒙 + 𝟔   𝒄 𝒐 𝒔 𝟐 𝒙   𝒔 𝒊 𝒏 𝟑 𝒙


  2   c o s 2 x   c o s 3 x − 3   s i n 2 x   s i n 3 x


    𝒂 → =   𝟑   𝒊 ^ − 𝟐   𝒋 ^ +   𝒌 ^   𝒂 𝒏 𝒅     𝒃 → = − 𝟐   𝒊 ^ + 𝟒   𝒋 ^ +   𝒌 ^


    𝒊 ^ + 𝟐   𝒋 ^ + 𝟐   𝒌 ^


    𝟏  𝟓  (   𝒊 ^ + 𝟐   𝒋 ^ + 𝟐   𝒌 ^ )


    𝟏  𝟑  (   𝒊 ^ + 𝟐   𝒋 ^ + 𝟐   𝒌 ^ )


  ±   𝟏  𝟑  (   𝒊 ^ + 𝟐   𝒋 ^ + 𝟐   𝒌 ^ )


   1 3  (   i ^ + 2   j ^ + 2   k ^ )


  𝟐 𝒙 − 𝟑 𝒚 + 𝟑 𝒛 + 𝟐 𝟕 = 𝟎


  𝟔   𝒖 𝒏 𝒊 𝒕 𝒔


   𝟐 𝟐 𝒖 𝒏 𝒊 𝒕 𝒔


    𝟔   𝟐 𝟐 𝒖 𝒏 𝒊 𝒕 𝒔


   𝟏 𝟑 𝟐 𝒖 𝒏 𝒊 𝒕 𝒔


   6   22 u n i t s


    𝒙 − 𝟏  𝟐 =   𝒚 − 𝟒  − 𝟔 =   𝒛 − 𝟕  − 𝟐


    𝒙 − 𝟏  𝟐 =   𝒚 − 𝟒  𝟐 =   𝒛  𝟏 𝟐


    𝒙 − 𝟏  𝟐 =   𝒚 − 𝟒  𝟔 =   𝒛 − 𝟕  − 𝟐


    𝒙 − 𝟏  𝟐 =   𝒚 − 𝟒  − 𝟐 =   𝒛 − 𝟕  𝟐


    x − 1 2 =   y − 4  − 6 =   z − 7  − 2


     (     𝒅  𝟐 𝒚  𝒅   𝒙  𝟐 )  𝟐 +   𝒙  𝟔    (   𝒅 𝒚  𝒅 𝒙 )  𝟒 = 𝟎


   [    − 𝟏  𝟑  𝟔   𝟐  𝟓  − 𝟐   𝟒  𝟏  𝟑 ]


  𝑨 =  [    − 𝟒  𝟓   𝟐  − 𝟑 ]


   | 𝒂 𝒅 𝒋 𝑨 |


   [    − 1  3  6   2  5  − 2   4  1  3 ]


  A =  [    − 4  5   2  − 3 ]


   | a d j A |


  𝒚 =  𝒔 𝒊   𝒏  𝟑 𝒙


    𝒅 𝒚  𝒅 𝒙


  𝒙 𝒅 𝒙 + 𝒚 𝒅 𝒚 = 𝟎


    d y  d x =  3 2  s i n x . c o s x  


     (   𝑨  − 𝟏 )  − 𝟏


  𝒚 = 𝒔 𝒊   𝒏  − 𝟏  (   𝒙  𝟐 )


    𝒅 𝒚  𝒅 𝒙


  ∫   𝟑  𝟓 𝒙 − 𝟑 𝒅 𝒙


    𝒅 𝒚  𝒅 𝒙 + 𝑷 𝒚 = 𝑸


    ∫  − 𝒂  𝒂    𝒙     𝒆  𝒙  𝟐  𝟏 +   𝒙  𝟐 𝒅 𝒙


  −   2 x   1 −   x 4


     3  5 x − 3  5  ln ⁡ 3


  y   e  ∫  ( P d x ) = ∫ ( Q   e  ∫  ( P d x ) d x + C


    ∫  𝒂  𝒃  𝒇  ( 𝒙 ) 𝒅 𝒙 =   ∫  𝒂  𝒃  𝒇  ( 𝒂 + 𝒃 − 𝒙 ) 𝒅 𝒙 .


  𝒙 = 𝒂   𝒕  𝟐


  𝒚 = 𝟐 𝒂 𝒕


      𝒅  𝟐 𝒚  𝒅   𝒙  𝟐 = 𝒕 .


  𝒚 = 𝒇 ( 𝒙 )


  (   𝒙  𝟏 ,     𝒚  𝟏 )


   (   𝒅 𝒚  𝒅 𝒙 ) 𝒂 𝒕    (   𝒙  𝟏 ,   𝒚  𝟏 ) .


  𝒙   𝒊 ^ ,   𝒚   𝒋 ^   𝒂 𝒏 𝒅   𝒛   𝒌 ^


    𝒓 →


   |   𝑶 𝑨 → | =   𝟒 ,   𝐈 𝐟    |   𝑶 𝑩 → | =   𝟓   𝒂 𝒏 𝒅   𝐈 𝐟    |   𝑶 𝑪 → | =   𝟔


    𝒂 → ,     𝒃 →   𝒂 𝒏 𝒅     𝒄 →


    𝒂 →


    𝒃 →


  4   i ^ + 5   j ^ + 6   k ^


      a → +   b → +   c → 3


    3   a → + 2   b → 5


  f  ( x ) =  {   1 − x +   x 2  1 + x +   x 2 }


  𝒆 =   𝟓  𝟑


  𝒙 − 𝒚 + 𝟑 = 𝟎


  𝒆 =   𝟏  𝟐


  𝒕 𝒂 𝒏 [ 𝒔 𝒊   𝒏  − 𝟏  (  𝟏 − 𝒙 ) ]


      𝐥 𝐢 𝐦  𝒙 → 𝟑 ⁡     | 𝒙 − 𝟑 |  𝒙 − 𝟑


      𝐥 𝐢 𝐦  𝒙 → 𝟎 ⁡    𝒔 𝒊 𝒏 𝟑 𝒙  𝒙


  𝒚 =   𝒙 + 𝟏  𝒙 − 𝟏 ,    ( 𝒙 ≠ 𝟏 )


      𝒅  𝟐 𝒚  𝒅   𝒙  𝟐


  𝒚 =   𝟏  𝒙   𝒆  𝒙 ,


    𝒅 𝒚  𝒅 𝒙


  𝒄 𝒐 𝒔 𝒚 = 𝒙 𝒄 𝒐 𝒔  ( 𝒂 + 𝒚 ) ,


    𝒅 𝒚  𝒅 𝒙 =   𝒄 𝒐   𝒔  𝟐  ( 𝒂 + 𝒚 )  𝒔 𝒊 𝒏   𝒂


  𝟐 𝒙 − 𝟑 𝒚 + 𝟑 𝒛 + 𝟐 𝟕 = 𝟎


  𝟒 𝒙 − 𝟓 𝒚 + 𝟔 𝒛 − 𝟔 𝟎 = 𝟎  


  𝟑   𝒙  𝟐 + 𝟐   𝒚  𝟐 = 𝟔


  𝑨 =  [    𝟐  − 𝟔   𝟏  − 𝟐 ] .


  𝒕 𝒂   𝒏  − 𝟏  (   𝟏  𝟕 ) + 𝒕 𝒂   𝒏  − 𝟏  (   𝟏  𝟏 𝟑 ) = 𝒕 𝒂   𝒏  − 𝟏  (   𝟐  𝟗 ) .


    ∫  𝟎  𝝅 / 𝟐    𝒔 𝒊 𝒏 𝒙 − 𝒄 𝒐 𝒔 𝒙  𝟏 + 𝒔 𝒊 𝒏 𝒙 𝒄 𝒐 𝒔 𝒙 𝒅 𝒙 .


    ∫  − 𝟑  𝟑   | 𝒙 + 𝟏 | 𝒅 𝒙 .


    𝒚  𝟐 = 𝟒 𝒙

