Sample Question Paper - 3
CLASS: XII

Session: 2021-22

Mathematics (Code-041)
Term -1

Time Allowed: 1 hour and 30 minutes Maximum Marks: 40

General Instructions:

1. This question paper contains three sections — A, B and C. Each part is compulsory.

2. Section - A has 20 MCQs, attempt any 16 out of 20. 3
3. . Section - B has 20 MCQs, attempt any 16 out of 20
4. Section - C has 10 MCQs, attempt any 8 out of 10.

5. There is no negative marking.

6. All questions carry equal marks.

SECTION - A
Attempt any 16 questions
1. LetA={2,3,6}. Which of the following relations on A are reflexive?

a) None of these b)R1={(2,2),(3,3),(6,6)}

A Ry={(22),(33),(36),(63)} d) R3=1{(2,2),(3,6),(2,6)}

2. InFigure, the feasible region (shaded) for a LPP is shown. Determine the maximum and

minimum value of Z = x + 2y

a) Maximum = 10, minimum = 3% b) Maximum = 8, minimum = 3%

¢) Maximum = 7, minimum = 3% d) Maximum = 9, minimum = 3%
3. Ifx=acos3t,y = asin3t, then Z—z is equal to

a)-tant b) cosec t

c) cost d) cott
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10.

11.

12.

13.

The function f(x) = cot "1 x +x increases in the interval

a)0, o0 b) -00 ,00

c) (1, 00) d) -1, co
The point at which the maximum value of X + y, subject to the constraints x + 2y < 70, 2x +y
< 95,%,y > 0is obtained, is

a) (20, 35) b) (30, 25)

c) (35, 20) d) (40,15)

The system of equations, x + y = 2 and 2x + 2y = 3 has

a) a unique solution b) finitely many solutions
¢) no solution d) infinitely many solutions
— Xsinx A
Ify=x then — =7
a) psine { sinz+zlogzsinz } b) (sinwcosm) . p(sinz—1)
T
c) None of these d (sinz) - gsne—1)

If A and B are matrices of same order, then (AB'-BA') is a

a) null matrix b) unit matrix

¢) symmetric matrix d) skew-symmetric matrix

Maximize Z = 3x + 4y, subject to the constraints : x +y<1,x>0,y > 0.

a) 4 b) 5
c)6 d) 3
Ify = ,/%theng—i =?
a) secz(%) b) %SGC2 Z - tan(x + %)
/tan(m-&-%)
) sec? (er f) d) none of these

L for |z| > 1
Let f(z) = = If f(x) is continuous and differentiable at any point, then
ax?+b for|z| <1
aa=1b=-1 ba=4,b=—3
c)a= %,b = % d) none of these

Minimize Z = 5x + 10 y subject to x + 2y < 120, X +y > 60,Xx-2y > 0,X,y >0
a) Minimum Z = 310 at (60, 0) b) Minimum Z = 320 at (60, 0)

¢) Minimum Z = 330 at (60, 0) d) Minimum Z = 300 at (60, 0)

The normal to the curve x = a (cos€ + @sin ),y = a (sin @ — fcosf)at any point € is such
that
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a) it is at a constant distance from the b) it passes through the origin

origin
c) it makes a constant angle with X — d) none of these
axis
14.  The function f(x) = sin~1(cos x) is
a) None of these b) differentiable at x = 0
¢) discontinuous atx =0 d) continuous atx =0
15.  The equation of the tangent to the curve y = x log x is parallel to the chord joining the points
(1, 0) and (e, e), the value of x is:
a) el/1-¢ p) ele=D(2e-1)
e d) <
16. AssumeX, Y, Z, W, and P are matrices of order 2 X n,3 X k,2 X p,n X 3andp X Kk,
respectively.
The restriction on n, k and p so that PY + WY will be defined are
a) p is arbitrary, k=3 b) kis arbitrary, p = 2
c0ok=2,p=3 dk=3,p=n
17. At what points the slope of the tangent to the curve x2 + y% - 2x - 3 = 0 is zero
b) (-1, 0), (1, 2)

a) (3,0), (1, 2)

C) (39 0)5 (_1: 0)
1x= %, then x =

d) (1) 2); (1: _2)

18. Ifsinlx-cos
b) None of these

a) %
3 1
) % d) -3
19. If f(x) = Va2 + 62+ 9, then f'(x) is equal to
b) none of these

a)lforallx € R

c¢)1forx<-3 d) -1 forx<-3
20. If Ais asquare matrix, then AAis a
a) none of these b) skew-symmetric matrix
¢) symmetric matrix d) diagonal matrix
SECTION - B
Attempt any 16 questions
21. Letf : R — Rbedefined by f(x) = % ,Vx &€ R.Thenfis
b) Bijective

a) one — one
d) Onto

c) fis not defined

22.  The minimum value of f(x) = 3x%4 - 8x3 - 48x + 25 on [0, 3] is
b) 16

a) 25
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23.

24,

23.

26.

27.

28.

29.

30.

31

c) -39 d) None of these

Feasible region (shaded) for a LPP is shown in Figure. Maximize Z = 5x + 7y.

A

B(3.4)

0)

O

a) 45 b) 49
c) 47 d) 43
If y = cos? x3 then j—z =7
a) _3x2 sin2 x3 b) none of these
¢) -3x2 cos? (2x3) d) -3x2 sin (2x3)

d’y .
Ify = ax® + bx +c, theny?’%g is

a) a constant b) a function of X only

c) a function of y only d) a function of x and y
sin(% —sin~! (— %)) is equal to

a) % b) %

01 d) 1

R is a relation on the set Z of integers and it is given by (X, y) € R < |x-y| < 1. Then, Ris
a) an equivalence relation b) symmetric and transitive

c) reflexive and symmetric d) reflective and transitive

1

sin }(1 —z) — 2sin 'z = 7 then x is equal to

a) 5 b) (0, 3)
0 (1,3) d) 0
1 0 — 1
IfA+B= andA-2B-= ,thenA=7?
1 1 1 -1
a) {1 11 b) none of these
2 1
o1l 1 dif2 1
313 1 311 2
Ify = tan’l (%) then j—z =7
a) 1 b) 5
0 -1 d) 5

If f(x) = |loge x|, then
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a)f’(1)=-1

b) () =1
O P = -1 D ran=1
32. Ify = log+/tanz, then the value of % ate = % is given by
a) 0 b) oo
0 3 d1
33.  The function f(x) = x? + 3x7 + 64 is increasing on
a) (-00,0) b) Rg
) (0, 00) d) R
34. If cosIx > sin~lx, then
a)0§m<% b)%<m§1
c)—1§w<% d) x>0

35.  Any tangent to the curvey = 2x’ + 3x + 5
a) is parallel to x-axis b) is parallel to y-axis

¢) makes an acute angle with x-axis d) makes an obtuse angle with x-axis

36. In a LPP, the linear inequalities or restrictions on the variables are called
a) Limits b) Inequalities
¢) Linear constraints d) Constraints
37. If Ais an invertible square matrix and k is a non-negative real number then(kA)1 = ?
a) - Al b) kA1
C) kAl d) None of these
38.

If a matrix A is symmetric as well as skew symmetric, then A is a
a) none of these b) null matrix

C) unit matrix d) diagonal matrix

- d2y .
39. Ify/z+,/y=,/a, then (W) s equal to

a) - b) a
c) None of these d) %
40. Letf:R — Rbe a function defined by f(z) = zzj; . Then, fis
a) one-one and onto b) one-one but not onto
c) onto but not one-one d) neither one-one nor onto
SECTION -C
Attempt any 8 questions
41.

Ifa = tan™ ! (tan %’r) and B = tan_l(—tan 2?7’), then

a) none of these b)a—fB= %
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c) 3a =4p d) 4a = 35
42. Determine the minimum value of Z = 3x + 4y if the feasible region (shaded) for a LPP is shown [1]

in Figure above.
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a) 154 b) 196
c) 112 d) 132
43. Ify=aeM™X + pe™X then y, is equal to [1]
a) myy b) -m2y
©) m2y d) None of these
44,  Let f(x) = 2x3 - 3x% - 12X + 5 on [-2, 4]. The relative maximum occurs at X = [1]
a) 2 b) -1
c)4 d) -2

45.  Sisarelation over the set R of all real numbers and its is given by (a, b) € S < ab > 0. Then, S [1]
is
a) an equivalence relation b) reflexive and symmetric only
¢) symmetric and transitive only d) antisymmetric relation
Question No. 46 to 50 are based on the given text. Read the text carefully and answer the
questions:

The upward speed v(t) of a rocket at time t is approximated by v(t) = at? + bt + ¢, 0 < t < 100, where a, b
and c are constants. It has been found that the speed at timest=3,t=6 and t =9 seconds are

respectively 64, 133 and 208 miles per second.



46.

47.

48.

49.

50.

—-15 24
54 54

v(t) is given by

A 2+ 1t+20
O2+t+1
The speed at time t = 15 seconds is

a) 366 miles/sec

¢) 376 miles/sec

-9 1,
18

b) 2 + 20t + 1
d) 142+ 20t +1

b) 346 miles/sec
d) 356 miles/sec

The time at which the speed of rocket is 784 miles/sec is

a) 20 seconds
c) 30 seconds
The value of b + cis
a) 21
c) %
The value of a + cis
a1l

4
c)3

b) 25 seconds
d) 27 seconds

b) 3
d) 20

b) none of these

d) 20

[1]

[1]

[1]

[1]

[1]



Solution

SECTION - A

)Ry ={(2,2),(3,3),(6,6)}
Explanation: Rq is a reflexive on A, because (a,a) €Rq foreach a€A

(d) Maximum = 9, minimum = 3%

Explanation:
Corner points Z=x+2y
P(3/13,24/13) 51/13
Q(3/2,15/4) . TRURURRR (Max.)
R(7/2,3/4) 5
S(18/7,2/7) 22/ eiieeciiieeeieiineen (Min.)

Hence the maximum value is 9 and the minimum value is 3%

(a)-tant

y
& __ 3asin’tcost

% " 3acos?t(— sint) = —tant
¢

d
Explanation: We have to find: % =

(b) -00 ,00
Explanation: (—00,00)
f(z)=cot ™tz +x

/ -1
_ —1+14z?
T 142

__a?
= Tia? >0,V e R

So, f (x) is increasing on (—00,00)

(d) (40,15)

Explanation: We need to maximize the function z = x + y Converting the given inequations into equations,
we obtain

X+2y=70,2x+y=95,x=0andy=0

Region represented by x + 2y < 70 :

The line x + 2y = 70 meets the coordinate axes at A(70, 0) and B(0, 35) respectively. By joining these points
we obtain the line x + 2y = 70. Clearly (0, 0) satisfies the inequation x + 2y < 70 . So, the region containing
the origin represents the solution set of the inequation x + 2y < 70.

Region represented by 2x +y < 95 :

The line 2x +y = 95 meets the coordinate axes at C (9—25 , O) respectively. By joining these points we
obtain the line 2x + y =95

Clearly (0, 0) satisfies the inequation 2x + y < 95 . So, the region containing the origin represents the
solution set of the inequation 2x +y < 95

Region represented by x > 0andy > 0:

since, every point in the first quadrant satisfies these inequations. So, the first quadrant is the region
represented by the inequations x > 0, andy > 0

The feasible region determined by the system of constraints x + 2y < 70,2x+y < 95,x > 0,andy > 0
are as follows.



F =(0,0) C = (47.570) A =(70,0)

0 10 20 30 40 kU 60 70 80

The corner points of the feasible region are 0(0, 0), C(%, 0) E(40, 15) and B(0, 35).

The value fo Z at these corner points are as follows.

Corner point:z=x +y
0(0,0):0+0=10

95 . 95 - 9
C(%,0): 32 +0=73
E(40,15):40+15 =55
B(0,35):0+35=35

We see that maximum value of the objective function Z is 55 which is at (40, 15).

(c) no solution

sinz+z log z-sinz }

(@) 57 { °

Explanation: Let y = f(x) = xSInX
Taking log both sides, we obtain

loge v = sin x loge x -(1) (Since log, b® = c log, b)
Differentiating (i) with respect to X, we obtain

1dy _ . 1
S de = SINT X o + log, x X cosx
dy o sin x
=5, =YX ( m +logemcosm)
dy / sinz [ Sinz+zlogzsinz
=L =f(z)== I E—

Which is the required solution.

(d) skew-symmetric matrix

Explanation: We have matrices A and B of same order.

Let P = (AB' - BA)
Then, P' = (AB' - BA")'
= (AB)' - (BAY

=(B)' (A)' - (A)B'=BA'- AB'=-(AB'-BA") =-P
Therefore, the given matrix (AB - BA") is a skew-symmetric matrix.

. . b . .
Explanation: For No solution, Z—; = b—: =+ z—;, for given system of equations we have: :

2

N =

w o

a)4
:Syzplanation: According to the question, maximize , Z = 3x + 4y, subject to the constraints: x +y<1,x>0,y
2 0.
Corner points Z=3x+4y
C(0,0) 0
B (1,0 3
D(0,1) 4




10.

11.

12.

13.

Hence the maximum value is 4

sec? (w+ f)
2 \/ tan (:c-i— % )
Explanation: Given that y = 4/ ﬂ%
Using tan(% + a:) = %, we obtain
y=/tan($ +z)

Differentiating with respect to X, we obtain

(©)

d

d_?:: = Wxsecz(g—l-w) x 1
4

Hence dy _ Secz(%ﬂ)

L de 21/tan(%+m)

(d) none of these

-1
—,xz < -1
T
Explanation: Given that f(z) = az? + b—1<z<1
1
—z>1
x

*." f(x) is continuous and differentiable at any point, consider x =1.
lim L =lm, ,az?2+b

z—o1 %

=a+b=1

Also,

- lim f(w)*{(l) — Lm f(= *J;(l)
z—1" n z—1t -
. ar?—a 1 1—x

= }:ILnl —— — lm Y=y

= i{nﬂa(f +1)= llgll(—w)

=a=
Putting above value in a + b = 1,we get
b= 2

= 3.

Which is the required value of a and b.

(d) Minimum Z = 300 at (60, 0)

Explanation: Objective function is Z=5X+ 10y ..cccceecvreriveennnne .

The given constraints are : x + 2y < 120, x+y > 60,x-2y>0,X,y >0 .

The corner points are obtained by drawing the lines x+2y =120, x+y = 60 and x-2y = 0. The points so
obtained are (60,30),(120,0), (60,0) and (40,20)

Corner points Z =5x + 10y
D(60,30) 600
A(120,0) 600
B(60,0) 300....cciiiiiiiiiins (Min.)
C(40,20) 400

Here , Z = 300 is minimum at ( 60, 0).

() it is at a constant distance from the origin

Explanation: Equation of normal at 6 is xcosf + ysinf — a = 0. So,normal is at a fixed distance a

from the origin.



14.

15.

16.

17.

(d) continuous atx =0

Explanation: Given f(x) = sin"1(cos x),
Checking differentiability and continuity,

LHL atx =0,

lim f(x) = lim f(0 — h) = lim sin "' (cos(0 — h)) = lim sin"*(cos(—h)) =sin '1=Z
x—0~ h—0 h—0 h—0
RHL at x =0,

. 1 e e —1 e e —1 _-—1_1
xh—%l* f(x)= llllg%] f(0+h)= llllg%] sin” " (cos(0+h)) = 1111£n>0 sin” " (cos(h)) =sin"" 1= 7
And f(0) = 7
Hence, f(x) is continuous at x =0.

LHD atx =0,

. f@)-f0) .. f0-h)-£(0)

dm e ST
sin ! (cos(0—h))—( =
= lim (2) =1
h—0 —h
RHD at x =0,
. f@)-f0) .. f0+h)-£(0)
Jim T =
sin ! (cos(04-h))— 7
= lim ; ( ) =-1
h—0
*.* LHD # RHD
.. f(x) is not differentiable at x =0.
(a) 61/1—6

Explanation: y = xlog x

Differentiating the function with respect to x’,
dy
= = l+logz
Slope of tangent to the curve =1 + log x
And, slope of the chord joining the points, (1, 0) & (e, €)
S
m= 7
The tangent to the curve is parallel to the chord joining the points, (1, 0) & (e, €)

S.m=1+logx

— =1+logz
logz = = —1
logw:%
logx = eil
z=ei
(dk=3,p=n

Explanation: Matrices P and Y are of the orders p X k and 3 X krespectively.
Therefore, matrix PY will be defined if k = 3.

Then, PY will be of the order p X k=pXx 3.

Matrices W and Y are of the ordersn X 3 and 3 X k =3 X 3 respectively.

As, the number of columns in W is equal to the number of rows in Y, Matrix WY is well defined and is of
the order n x 3.

Matrices PY and WY can be added only when their orders are the same.
Therefore, PY is of the order p X 3 and WY is of the order n X 3.

Thus, we must have p = n.

Therefore, k = 3 and p = n are the restrictions on n, k and p so that

PY + WY will be defined.

(d) (1, 2): (1, _2)

Explanation: x2 + y2-2x-3=0
Differentiating with respect to x,



dy o _

2az4d— 2y--—2=0

dy _ 2-2z
= dr ~ 2y
Given that slope of tangent = j—i’ =0
= 22z -0

2y

x=1
x2+y2—2X—3=0
=yl=2x+3-x2
x=1
=y==x2
Point are (1, 2) and (1, -2)

V3
(©
Explanation: sin”
1

1 1

- COS”
1

X =

=IE]

— COS "~ — COS

w3

_=x
=%

—2cos lx = %
— &= 2cos 'z
—=2cos 1z

= cos_1 x

-1

EXSIE]
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3

X
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I
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8 ol3wla g
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o
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wn

SN

xr=

V3
2

(d)-1forx<-3

Explanation: We have, f(z) = v/ 2% + 6z + 9

= /(z+3)?

- x+3]
z+3 x> -3
f(w)_{—:z:—?) z< -3

1 z>-3
-r@=11, 720

C® =-1forx <-3.

Which is the required solution.

(a) none of these

Explanation: If A is a square matrix,
1 2

0

1
1 2 1 2 3 2
AA = X —
1 0 1 0 1 2
then AA is neither of the matrices given in the options of the question.
SECTION -B

Let A=

(c) fis not defined

Explanation: Because, % is not defined forx = 0,as 0 € R, .". fis not de fined.
(c)-39

Explanation: Given function,

f(x) = 3x%- 8x3-48x + 25

F'(x) = 12x3-24x%-48 =0

F(x)=12(x3-2x%-4)=0

Differentiating again, we obtain



23.

24,

23.

26.

27.

F'(x) = 3x%-4x=0

X(3x-4)=0

x=0o0rx-= %

Putting the value in equation, we obtain

f(x) =-39

(d) 43

Explanation:

Corner points Z=5x+7y

0(0,0) 0
B (3,4) 43
A(7,0) 35
C(0,2) 14

Hence the maximum value is 43

(d) -3x2 sin (2x3)

Explanation: Given,y = cos® x3 = (cos(x3))2
dy _ 3 s (3 2

= = (2cosa®)(—sin(z*)) x 3z

Using 2 sin A cos A = sin 2A

B - 3x2 sin (2x%)

dz

(c) a function of y only
Explanation: y = ax? + bx + ¢

dy
E—2aw—|—b

2
3 37?21 = 2ay? = A function of y only

1

Explanation: sin (—%) — —sin* (%), as sin !(—z) = —sin 'z

We all know that the principle branch of sin~'z is [-3,%] and —% € [~ 7, 5]
()=

Now,sin(% — sin (1)) = sin(% + £) = sin(5) = sn(5) = 1

Therefore, the required value of sin(% —sin~! (— %)) =1

(c) reflexive and symmetric
Explanation: According to the condition,
xyYER = |x-y| <1

Reflexive: let (x,x) ER = |x-x|=0<1
=R is Reflexive

Symmetric:

fxy) € R = |xy|<1

and (y,x) € R = |yx| <1 [Since |x-y|=|y-x]]
=R is Symmetric

Transitive:

If xy)ER=|xy| <1

and (y,2)€ER=|y-z| <1

= | Xy [=]x-y+y-z]|

SRyl Y-z <1+1=2

=|xz|<2

.".Ris not transitive




@o

Explanation: sin ' (1 — ) — 2sin 'z =
Now, we will put X = sin y in the given equation, and we get
sin~!(1 — siny) — 2sin " 'siny = 5

= sin" (1 — siny) — 2y = 5

=sin" (1 —siny) = 2 + 2y

= 1—siny = sm(g + 2y)

= 1—siny = cos2y(as sin(% + z) = cosx)

= 1— cos2y = siny

= 2 sin2y = siny

= siny.(2siny—1) =0

= siny =0 or siny = %

wr=0o0r z= %
Now, if we put x = %, then we will see that,
L.HS. =sin"! (1 — %) — 2sin~! %

= sin " * (%) — 2sin! %
= —sin_lé
=—% # 3 #RHS

Hence, x = % is not the solution of the given equation.

Thus,x =0

11
(C)§31

. 1 0 .
Explanation: A + B = 11 ..

! (D
1
adding 2 X (i) and (i), we get

A-2B=l

2 0
2A +2B = ...(iid)
L2 2
—1 1 } )
A-2B= ...(iv)
1 -1
adding (iii) and (iv), we get

=>3A=—2 0 + -1
2 2 1 -1

(b) —;

Explanation: Given thaty = tan ! <—1’C°” )

sin x

= A=

w|—

z

2
2sin® £
y=tan ! <L> ory=tan!tanZ

z

5 COS Z we obtain

Using 1 - cos x = 2sin? £ and Using sin x = 2 sin x

2 sin %cos % 2
y=3
Differentiating with respect to X, we obtain
dy _ 1
dr ~ 2
©fa1)=-1

—log,z,0<z<1
Explanation: Given that f(z) = { Be }

log, z,z > 1



32.

33.

34.

35.

36.

37.

38.

Differentiability at x =1,

LHD at x =1,

. fl)-f1) . fA-h)-£Q1)
lim —=————= = lim
o o1 hoo 1-h-1
— lim log lh—h -1

h—0
RHD at x =1,

. flE)-f) .. f(1+h)-£(Q1)
Dim == = lm

. log(1+h

— Lim og(h+ ) _

h—0
So, ’(1H=1and f’(1) =-1
@i
Explanation: y = log+/tanx
W 1 1 ey
dz Vianz 2 /tanz
ﬁ _ sec’z
dr = 2tanz .

| =h 2 g
dr |g=1 B \/tan% To2x1l
(R

Explanation: R

1
(c)—1§$<ﬁ

Explanation: We have cos

= % —sin 'z >sin 'z

= % > 2sin 1z

=sinlz < % .. @

But — 7 < sin~lz <
s

-1 1

X >sin™'x

% ... (i)

From (i) and (i), — 5 < sin"lz < %
. ™ . s

= sm(— 2) <z < sin

1
= 1§a:<\/E

(c) makes an acute angle with x-axis
Explanation: y = 2x” + 3x + 5
= % =14x5+3
L
Even power is always positive.
d

Hence, d—y >0

X
tan6 > 0

Hence, tangent makes an acute angle with x-axis to the curve.

(c) Linear constraints

Explanation: In a LPP, the linear inequalities or restrictions on the variables are called Linear constraints.

(a) % LAl

Explanation: by the property of inverse

(AB)1=p1A1
(KA)-I = A1kl
— 141
=14

(b) null matrix

Explanation: Only a null matrix can be symmetric as well as skew symmetric.

In Symmetric Matrix AT = A,
Skew Symmetric Matrix AT = -A,



39.

40.

41.

42.

Given that the matrix is satisfying both the properties.

Therefore, Equating the RHS we get A =-Ai.e, 2A = 0.
Therefore A = 0, which is a null matrix.

@ 5
Explanation: \/Z + ,/y = \/a........ (1)
1 1 dy

= NG + 2.7 dz 0

dy Vi
= Iz —ﬁ ....... (2)

1 1
a2 x

B

N N A
o 2z\/z _2x\/5._2a\/§_2a

(d) neither one-one nor onto

Explanation: Given that f: R — R be a function where

2

flz) =55

Here, we can see that for negative as well as positive x we will get same value.

So, it is not one-one.
y = f(x)

_ x*-8
>y=15

= y(x2+2) = (x2-8)
:>x2(y- 1)=-2y-8

2y+8

1-y
Fory =1, no xis defined.
So, fis not onto.

=X =

SECTION-C

(d) 4a = 30

Explanation: o = tan ! (tan 54—”)
= a=tan! (tan(ﬂ'+ %))

= a=tan"! (tan(%))
=a=7

and

=tan~! (tan(w - 2—;))
=tan~! (tan(%))

6= 3
da=4x
33=3x 3
From (i) and (i)

4o = 30.

Which is the required solution.

(d) 132

Explanation: Here , minimize Z = 3x + 4y,

= ™

=7..01)

s
4
L = m..(i)

Corner points

C(0,38)

B (52,0)

D(44, 16)




43.

44.

453,

46.

47.

48.

49.

50.

The minimum value is 132

(c) m?y

Explanation: y = ae™ + be ™ = y; = ame™ + (—m)be " = y, = am?e™® + (m?)be ™*

=y, = m?(ae™ + be ™) =y, = m?y
(b) 1

Explanation: f(x) = 2x3 - 3x2-12x +5
= f'(x) = 6x% - 6x - 12

For local maxima or minima we have
f'x)=0

6x%-6x-12=0

=x%-%-2=0

=x=20rx=-1

f'x)=12x-6

f"(2)=18>0

function has local minima at x = 2.
f"(-1)=-18<0

function has local maxima at x = -1.
(a) an equivalence relation
Explanation: an equivalence relation
Reflexivity: Leta € R

Then, aa = a2 > 0

= (a,a) € RVa € R

So, S is reflexive on R.

Symmetry: Let (a,b) € S

Then,

(a,b)es

=ab>0

=ba>0

= (b,a) € SVa,be R

So, S is symmetric on R.

Transitive:

If (a,b),(b,c) € S

=ac>0 [.b2> 0]

= (a,c) € Sforalla,b,c € setR
Hence,. S is an equivalence relation on R

() 5>+ 20t +1
Explanation: %tz +20t +1
(c) 376 miles/sec
Explanation: 376 miles/sec

(d) 27 seconds
Explanation: 27 seconds

(a) 21
Explanation: 21
© 3

Explanation: %
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