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JCECE Mathematics Sample Paper-8

Duration: 60 Minutes Maximum Marks: 50

Instructions

* This paper contains 50 Multiple Choice Questions.

e Each correct answer carries +1 mark. Incorrect answer: —0.25 marks.

Only one correct option.
» Unattempted questions carry 0 marks.

» Use of mobile phones, smartwatches, or any electronic gadgets is strictly
prohibited.

Q1. For real constants p and g, if liII(l) i e 6 and p + g = 10, then pg
x— X

18

(A) 12
(B) 16
©) 21
(D) 24

210
Q2. IfA=|0 3 4/, then|A?| equals
005
(A) 225
(B) 900
(C) 3600
D) 30

Q3. The tangent to the parabola y? = 16x at the point whose ordinate is 8 is

e

Y P i
| B 1
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(A) y=2x+4
B)y=x+4
C) y=x+38
(D) 2y =x+16

2x

2a’xis
+x

1
Q4. The value of /
0

(A) In2
(B) 1

(C) 2In2
(D) 51n2

2 2
QS. For the ellipse )26—5 + Y 1, the length of the latus rectum is

9

| B 2
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Qeo.

Q7.

Q8.

Y

T
N

a=5|b=3

A) B
B) L
© 2
(D) 6

Two fair dice are thrown. The probability that the product of the two numbers is
divisible by 6 is

The number of solutions of 2 cos?>x — 3cosx + 1 = 01in [0, 27] is

(A) 2
(B) 3
©) 4
D) 5

—7 i O? . .
If f(x) = X * is continuous at x = 0, then k equals

3, x =0,

(A) 3
(B) 4

T

Y P i
| B 3
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(©) 5
(D) 6

Q9. An ellipse has major axis length 20 and minor axis length 12. Its eccentricity is

(A) 2
(B) 3
©) 2
(D) 2

d
Q10. The particular solution of d_y . passing through (2, 3) is
A )

(A) y*-x*=5
B) y* +x* =13
(©) x*=y*=5

(D) 2y? —x> =14

Q11. If the sum of the first n terms of a sequence is S, = n” + 2n, then its 10th term is

(A) 19
(B) 20
(©) 21
(D) 22

Q12. The distance of the point (4, —1) from the line 5x — 12y + 9 = 0 is

(A)
(B)
©
(D)

s it oSt e o

Q13. If the roots of x> — 7x + m = 0 differ by 3, then m is

g

(I 4
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(A) 8
(B) 10
(C) 12
(D) 14

d
Ql14. If y = tan™! (%), then d_y equals
X

(A) -

x2+1

(B) &=

x2+1

1
© s

D) =,

x2+1

1 2
Q15. For A = (3 7), the (1,2) entry of A~ is

(A) 2
(B) -2
©) -3
D) 3

Q16. The mean of five observations is 14. If one observation 10 is replaced by 20, the

new mean is

(A) 15
(B) 16
(C) 17
(D) 18

Q17. The length of the chord of the circle x> + y? = 25 cut by the line y = 3 is

(A) 6
(B) 7
©) 8

g

(I 5
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(D) 10

Q18. The area enclosed by y = x and y = x? is

Q19.

Q20.

Q21.

y 2
(1,1) J¥=X
—4 X
0
(A) 1
B) #
©) 3
(D) 2

Ifad =20 —j+2kand b=i+ 2] + 2k, then the scalar projection of @ on b is

E

WA WL WA

(B)
©

~
o
~
(oY)

If f(x) =2x —3 and g(x) = x + 1, then (g o )(2) is

(A) 1
(B) 2
©) 5
(D) 10

The maximum value of x(6 — x) for real x is

(A) 6

T

bV P o
- 6
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Q22.

Q23.

Q24.

Q25.

(B) 8
(C) 9
(D) 12

The coefficient of x3 in (2 + x)° is

(A) 20
(B) 40
(C) 60
(D) 80
2 y2

The eccentricity of the hyperbola )16—6 -9 = 1is

CHCHCEE

P
)
-lk|§| BN [US IR, | BN N (V)]

1 £ 2
The matrix |0 1 3 |is singular when k equals
21 4

(A) -3
(B) 0
©) 3
(D) 1

One card is drawn from a standard pack of 52 cards. The probability that it is

either a king or a heart is

(A) &

(B) &

g

(I 7
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C) £
(D) &

—
anr)
~
[l

/2 .
Q26. /0 _ oy dx, then I equals

sinx + cosx

~ ~ ~
a w P>
S S S
[NSTP= RN b= eI P

(D) 1

Z
Z

Q27. If z = 3 —4i, then |=| is

(A) O
(B) 1
©) 5
(D) 25

Q28. The maximum value of Z = 3x + 2y subjecttox +y <4,x >0,y > 01is

y
(0,4)
x+y=4
feasible

O (4,0)
(A) 8
B) 10
) 12
(D) 14

g

(I 8
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Q29.

Q30.

Q31.

Q32.

Q33.

The function f(x) = |x — 2| + |x + 1] is not differentiable at

(A) x=-1,2
(B) x =0,2
(C) x =-2,1
(D) x=1,2

The angle between the line with direction ratios (1, 2, 2) and the plane x+2y+2z =
Sis

(A) 0

B) §
©) 3
D) 3

2 2
. X . . ..
For the ellipse — + Y 1, the distance between its foci is

36 20
(A) 4
(B) 6
©) 8
(D) 10

d
The solution of d_y + y = ¢" satisfying y(0) = 0 is

X

(A) y = &5—

B) y=e" -1

(©) y=xe™

D) y=e™

Three numbers are in A.P. Their sum is 24 and their product is 480. The middle
term is

(A) 6

g

(I 9
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Q34.

Q3s.

Q36.

Q37.

(B) 8
(©) 10
(D) 12

The number of stationary points of f(x) = x* — 4x? + 1 is

(A) 1
(B) 2
©) 3
(D) 4

If @ and b are perpendicular unit vectors, then |3@ + 4b| is

3G +4b 4D

(A) 1
(B) 5
©) 7
(D) 25

X

Y

6
If A= and X = satisfies AX = , then x 1s

(A) 2
(B) 3
©) 4
D) 5

If every observation of a data set is multiplied by 3, then its variance is multiplied

by
~N o

N 10
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(A) 3
(B) 6
© 9
(D) 27

Q38. The minimum value of 1 + 2 sinx cos x is

(A) 0
(B) 1
©) 2
(D) -1

Q39. For the parabola x> = 12y, the focus is

Yy

X

***************************** directrix

(A) (0,3)
(B) (3,0)
(© (0,-3)
(D) (-3,0)

e
|
Q40. The value of / ar dx 18
1 X

(A) 1
B) 1

-
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(C) e—1
(D) In2

Q41. The equation of the line through (1, —2) with slope —3 is
(A)3x+y—-1=0
B)3x+y-5=0
OC)x+3y+5=0
MD)3x-y-5=0

Q42. The slope of the normal to the curve y = x? at the point (1, 1) is

Yy

tangent

nogmal

A

Q43. Ifﬁzf+f,l§:f+12,and5:12+i,then [ﬁgﬂequals

(A) O
(B) 1
©) 2
(D) -2

Q44. If 1 + i is aroot of x> — 2x + ¢ = 0, then ¢ equals

| & 12
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(A) 1
(B) 2

(C) -2
(D) 2i

3 2
Q45. The order and degree of the differential equation (d—zy) + (—) = x are

dx?
respectively

(A) 2,3
(B) 3,2
(C) 2,2
(D) 1,3

Q46. The integral / e?* dx equals

(A) 2¢* +C
(B) 3¢ +C
(C) e* +C

(D) e +C

Q47. If A is a 2 x 2 matrix with eigenvalues 4 and —1, then tr(A?) is
(A) 15
(B) 16
(C) 17
(D) 18

In(1 + 4
Q48. The value of lim 20+ %)
x—0 sin2x

(A) 1
(B) 2
© 4

[m]55 [m]

N E
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(D) 3

Q49. The circle x> + y? + 4x — 6y + 9 = 0 has radius

(A) 1
(B) 2
(©) 3
(D) 4

Q50. If f’(x) = 3x> — 12x + 9, then f is increasing for

(A) x < 1 only
(B) I <x <3 only
O x<lorx>3
(D) x > 1 only

& z
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Ql.

Q2.

Detailed Solutions

sinkx — k is used. This follows from

Concept: For small-angle limits, the standard result lim,_,o
sinu ~ u near u = 0. The condition converts the limit into a simple equation in the parameters.
Solution:

(a) Using the standard limit, lim w —p-gq.

(b) The given limitis 6,s0 p —q = 6.

(c) We are also given p + g = 10.

(d) Adding the two equations gives 2p = 16, hence p = 8.

(e) Substituting in p + g = 10, we get g = 2.

(f) Therefore pg = 8 x2 = 16.

Final Answer:
Answer: (B)

Go Back to Question 1

Concept: For a triangular matrix, the determinant is the product of its diagonal entries. Also, for
any square matrix A, |A%| = |A|>. These properties avoid unnecessary multiplication of matrices.
Solution:

(a) The matrix is upper triangular, so |A| =2 -3 -5 = 30.
(b) We need |A?|.

(c) Using determinant property, |A%| = |A|%.

(d) Thus |A?| = 30 = 900.

(e) This matches option (B).

Final Answer:
Answer: (B)

Go Back to Question 2

-
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Q3.

Concept: For the parabola y? = 4ax, the point with parameter ¢ is (a2, 2at) and the tangent is
ty = x + at®. This formula is useful because the ordinate directly gives the parameter.

Solution:
(a) Compare y*> = 16x with y? = 4ax, so 4a = 16 and a = 4.
(b) At the required point, ordinate y = 8.
(¢) Since y = 2at, we have 8 = 2(4)t, hence t = 1.
(d) The tangent is ty = x + at’.
(e) Substitutings =1anda =4, we gety = x + 4.

(f) Therefore the correct option is (B).

Final Answer:
Answer: (B)

Go Back to Question 3

Q4.

Concept: An integral of the form f %dx is evaluated as In | f(x)| + C. Here the derivative of

1 +x%is 2x, exactly the numerator.
Solution:

(a) Letu =1+x2
(b) Then du = 2x dx.

(c) Whenx=0,u=1;whenx=1,u =2.

2x 2 du
2dx = —.
+Xx 1 u

1
(d) Therefore /
o 1

(e) Hence the value is [In u]f =In2—-1Inl1=1In2.

Final Answer:

Answer: (A)

Go Back to Question 4

-
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Qs.

Concept: For the ellipse x—z + y—z = 1 with a > b, the length of the latus rectum is 2b® The major
a b a
axis is along the x-axis because 25 > 9.

Solution:
(a) From )2‘—; + %2 =1, we have a2 = 25 and b% = 9.
(b) Thusa =5and b = 3.
(c) Latus rectum length = 2%2.
2:9

(d) Substituting values gives %= = 15—8.

(e) The correct option is (A).

1
Final Answer: —8

5
Answer: (A)

Go Back to Question 5

-
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Q6.

Concept: A product is divisible by 6 if it is divisible by both 2 and 3. We count ordered dice
outcomes satisfying this condition and divide by the total 36 outcomes.
Solution:

(a) Total ordered outcomes for two dice are 6 X 6 = 36.

(b) Product divisible by 6 means the product has at least one factor 2 and at least one factor 3.
(c) Count the complement: product not divisible by 6 means it fails divisibility by 2 or by 3.
(d) Outcomes with product not divisible by 2: both dice odd, so 3 x 3 = 9.

(e) Outcomes with product not divisible by 3: neither die is a multiple of 3, so 4 X 4 = 16.

(f) Outcomes counted in both: both dice are odd and not multiples of 3, choices {1, 5} for each,
So2Xx2=4

(g) Complement count=9 + 16 —4 = 21.
(h) Favorable count = 36 — 21 = 15.

) Probability = £ = 3.

G

—

Final Answer: i

12
Answer: (C)

Go Back to Question 6

-

collegedunia
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Q7.

Q8.

Concept: A trigonometric equation that is quadratic in cosx can first be solved algebraically.
Then only the roots lying in the range [—1, 1] are used to count angles in the given interval.
Solution:

(a) Factor the equation: 2 cos®x —3cosx + 1 = (2cosx — 1)(cosx — 1) = 0.
(b) Hence cosx = 1orcosx = %
(¢) In [0,27], cosx =1 gives x = 0, 27, two solutions.

, two solutions.

(d) In [0,2n], cosx = % gives x = %, ST”

(e) Total solutions = 4. Wait, endpoints 0 and 27 are distinct values in the closed interval, so
both are counted.
(f) Therefore the correct count is 4.

Final Answer:

Answer: (C)

Go Back to Question 7

Concept: Continuity at x = 0 requires limy_,o f(x) = f(0). For radicals, rationalisation converts
the expression into a form where direct substitution is possible.
Solution:
VI +kx -1
(a) Since f(0) = 3, continuity requires lin% ST
xX— X
. . Vi+kx—-1 Vi+kx+1
(b) Rationalise the numerator: . .
X V1+kx+1
1+kx—1 k
(c) This becomes = .
x(Vl+kx+1) V1i+kx+1
(d) Takingx — 0, the limit is {5 = £.
(e) Thus % =3,s0k =6.
Final Answer: @
Answer: (D)
Go Back to Question 8

19
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Q9.

Q10.

Concept: For an ellipse, a is the semi-major axis and b is the semi-minor axis. The eccentricity is

= J1-2
e= =

Solution:
(a) Major axis length = 20, so a = 10.

(b) Minor axis length = 12, s0 b = 6.

(c) Applye = —Z—i-
@ e=\i-F={h=h=1

(e) Hence option (B) is correct.

Final Answer:

Answer: (B)

Go Back to Question 9

Concept: A separable differential equation can be solved by collecting y terms with dy and x
terms with dx. The constant is then determined from the given point.

Solution:
(a) Given Zy =3
(b) Rearranging gives y dy = x dx.
(c) Integrate both sides: f ydy = f x dx.
(d) Hence y2—2 = "72 +C, ory2 -x* =K.
(e) Usepoint (2,3): K=32-22=9-4=5.

(f) Thus the solution is y> — x* = 5.

Final Answer: | y> — x> =5

Answer: (A)

Go Back to Question 10

g i 20
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Q11.

Q12.

Concept: The nth term of a sequence is obtained from the sum formula by a,, = S, — S, for
n > 2. This removes all earlier terms and leaves only the nth term.
Solution:

(@) S, =n*+2n.

(b) So=9%+2(9) =81+ 18 =99.

(¢) Sio=102+2(10) = 100 + 20 = 120.

(d) Therefore ajg = S19 — S9 = 120 — 99 = 21.
Final Answer:

Go Back to Question 11

Concept: The perpendicular distance of (xy, y1) from ax+by+c = 01is %. The absolute
a

value is essential because distance cannot be negative.

Solution:

(a) Herea=5,b=-12,c=9,and (x1,y1) = (4,-1).

(b) Numerator = |5(4) — 12(=1) +9| = |20+ 12 + 9] = 41.

(c) Denominator = /52 + (—12)2 = V25 + 144 = 13.

(d) Distance = %.

41

Final A 8| ==
inal Answer: | -2

Answer: (A)

Go Back to Question 12

-

collegedunia
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Q13.

Ql14.

Solution:

(a) Letroots be @ and 5.

(¢c) Given | — S| = 3.

(d) Use (@ + B)* - (@ — B)? = 4ap.

(f) Hence 40 = 4m and m = 10.

Final Answer:
Answer: (B)

Go Back to Question 13

(e) Thus 72 — 3% = 4m, s049 — 9 = 4m.

Concept: For a quadratic x> — Sx + P = 0, the sum and product of roots are S and P. If the

difference of roots is known, use (@ + 8)* — (@ — §)* = 4ap.

(b) From the equation, @ + 8 = 7 and a8 = m.

Concept: The derivative of tan™! u is
applied before simplification.
Solution:

— x=1
(a) Letu = 1

1+

u_;ﬂ‘ When u is a quotient, the quotient rule must be

MH--H@A) _ _ 2

(b) By quotient rule, u’ = (x+1)

2
© Now1+u2:1+(x——1) .

(x+1)2

Final Answer:

Answer: (A)

Go Back to Question 14

x2+1

T (x+1)2°

x+1
o D2+ (=12 2x242 _ 2(x%+D)
(d) Thisis “— =5 = G52 = e
d Gar
dy _ D2 _ 1
(e) Therefore 2 = 0hy = 2
(x+])2
1

-

collegedunia

22


https://collegedunia.com/exams/jcece/sample-paper

JCECE Sample Paper Mathematics

Q15.

Q16.

b . . d -b . . .
d)’ the inverse is ﬁ ( ) provided the determinant is
—-c a

Concept: For a 2 X 2 matrix (a
c

non-zero.

Solution:
(@) Herea=1,b=2,c=3,d=1.

(b) Determinant=1-7-2-3=7-6=1.

(c) ThusA~!' = (_73 _12)

(d) The (1,2) entry is —2.

Final Answer:
Answer: (B)

Go Back to Question 15

Concept: Mean equals total sum divided by the number of observations. Replacing one observation
changes the total sum by the difference between the new and old observation.

Solution:
(a) Original mean = 14 and number of observations = 5.
(b) Original total = 5 x 14 = 70.
(c) Replacing 10 by 20 increases the total by 20 — 10 = 10.
(d) New total = 70 + 10 = 80.
_ 80 _
(e) New mean = 5 = 16.
Final Answer:
Answer: (B)

Go Back to Question 16

-
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Q17.

Q18.

Concept: A chord produced by a horizontal line can be found by substituting the line equation
into the circle. The two resulting x-coordinates give the endpoints of the chord.
Solution:

(a) Substitute y = 3 in x% + y? = 25.

(b) Then x% + 9 = 25, so x2 = 16.

(c) Hence x = +4.

(d) The endpoints are (—4,3) and (4, 3).
(e) Chord length =4 — (—4) = 8.

Final Answer:

Answer: (C)

Go Back to Question 17

Concept: Area between two curves is obtained by integrating upper curve minus lower curve
between their intersection points. First find the points of intersection to set correct limits.
Solution:

(a) Solve intersections: x = x2, sox(x — 1) = 0.
(b) Hencex =0andx = 1.
2

(c) On [0,1],x > x?, s0 upper curve is y = x and lower curve is y = x~.

(d) Area= fol (x —x?)dx.

_|x S _1_1_1
O —[7—?] =2173%%

1
Final Answer:

Answer: (B)

Go Back to Question 18

-
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Q19.

Q20.

Concept: The scalar projection of @ on b is %’. The denominator is the magnitude of the vector
on which projection is taken.

Solution:
(a) Compute dot product: a - b= 2(D)+(-D)(2)+2(2)=2-2+4=4.

(b) Magnitude |b] = V12 +22 +22 =9 = 3.

(c) Scalar projection =

ITFN

(d) Therefore option (A) is correct.

4
Final Answer:

Answer: (A)

Go Back to Question 19

Concept: Composition (g o f)(x) means g(f(x)). We first evaluate the inner function f(x) and
then substitute that result into g.
Solution:

(a) Firstfind f(2) =2(2) -3 =1.

(b) Now apply g to this value: g(f(2)) = g(1).

(c) Sinceg(x)=x>+1,g(1)=1>+1=2.
Final Answer:

Answer: (B)

Go Back to Question 20

-
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Q21.

Q22.

Concept: A quadratic with negative coefficient of x> opens downward and has a maximum at its
vertex. Alternatively, complete the square.
Solution:

(@) Let f(x) =x(6 —x) = 6x — x°.

(b) Complete the square: f(x) = —(x> — 6x) = —(x —3)% + 0.
(c) Since (x —3)% > 0, the term —(x — 3)> < 0.

(d) Therefore maximum value occurs at x = 3 and equals 9.

Final Answer: @

Answer: (C)

Go Back to Question 21

Concept: The general term in (a + b)" is ('rl)a”"" b". To get x3, choose the term where b = x is
raised to power 3.
Solution:

(a) In (2 +x), take r = 3 for the x> term.
(b) Coefficient = (3)2573.
() =10-2%2=10-4 = 40.

Final Answer:

Answer: (B)

Go Back to Question 22

-
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Q23.

Q24.

Solution
Concept: For the hyperbola Z—i = Z—z =1, ¢? = a® + b? and eccentricity is e = oL

Solution:
(a) Herea® =16and b> =9,s0a = 4.
b) ?=a>+b>=16+9=25.
(c) Thusc =5.

C

(d) Eccentricity e = =~ =

a
. 5
Final Answer: 7

Answer: (A)

Go Back to Question 23

Al

Concept: A square matrix is singular exactly when its determinant is zero. We compute the

determinant as a function of k and solve the resulting linear equation.

Solution:
1 k 2
(@) LetD=0 1 3|
2 1 4

(b) Expand along the firstrow: D = 1(1-4-3-1)—-k(0-4-3-2)+2(0-1-1-2).
(¢) Thus D = (4 -3) — k(—6) +2(-2).

(d D=1+6k—-4=06k-3.

(e) For singular matrix, D = 0, so 6k —3 = 0.

(f) Hence k = 3.

1
Final Answer:

Answer: (C)

Go Back to Question 24

-
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Q25.

Q26.

Concept: When two events overlap, use inclusion-exclusion: P(AUB) = P(A)+P(B)—-P(ANB).
The king of hearts is counted in both groups and must be subtracted once.
Solution:

(a) Number of kings = 4.
(b) Number of hearts = 13.
(c) The overlap is the king of hearts, so count = 1.

(d) Favorable cards =4+ 13 -1 = 16.

(e) Probability = 1 = &.

4
Final Answer: | —

13
Answer: (A)

Go Back to Question 25

Concept: For definite integrals over [0, a], the transformation x — a — x is often useful. Here
the companion integral with cosine has the same denominator, and adding them simplifies the
integrand to 1.

Solution:

(@) Letl= ["/? sinx gy

sin x+cos x

. T _ _rn/2 oS X
(b) Usingx - % —x, we also have I = fo Sy dx.

(c) Add the two forms: 27 = /On/z SEetcos

sin x+cos x
(d) Hence2l = [™*1dx=%.

(e) Therefore I = &

T
. b4
Final Answer:

Answer: (B)

Go Back to Question 26
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Q27.

Q28.

Concept: The modulus of a quotient is the quotient of moduli: |§| = % for w # 0. A complex
number and its conjugate have the same modulus.
Solution:

(a) Givenz=3-4iandz =3 +4i.

(b) |z| =32+ (-4)? =5.
(c) |z| =V3?+42=5.
(d) Therefore |§| = % = % =1.

Final Answer:

Answer: (B)

Go Back to Question 27

Concept: In a linear programming problem, the maximum or minimum of a linear objective
function over a polygonal feasible region occurs at a vertex of the region. Therefore, check the
corner points.

Solution:
(a) The constraints arex >0,y > 0,and x + y < 4.
(b) The feasible region is the triangle with vertices (0, 0), (4,0), and (0, 4).
(c) Evaluate Z = 3x + 2y at each vertex.
(d) At(0,0),Z =0.
(e) At(4,0),Z =3(4)+2(0)=12.
(f) At(0,4),Z=0+8=38.
(g) The maximum value is 12.

Final Answer:
Answer: (C)

Go Back to Question 28
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Q29.

Q30.

Concept: The absolute value function |x — a| has a sharp corner at x = a, where left and right
derivatives differ. A sum of absolute value terms can fail to be differentiable at any such corner
unless cancellation occurs.

Solution:
(a) The term |x — 2| has a corner at x = 2.
(b) The term |x + 1| = |x — (—1)| has a corner at x = —1.
(c) At these points, the slope changes abruptly.
(d) There is no cancellation of corners because they occur at different points.

(e) Therefore f is not differentiable at x = —1 and x = 2.

Final Answer: m
Answer: (A)

Go Back to Question 29

Concept: The angle between a line and a plane is the complement of the angle between the line
direction vector and the plane normal vector. If the direction vector is parallel to the normal, then
the line is perpendicular to the plane.

Solution:
(a) Direction vector of the line is d= (1,2,2).
(b) Normal vector of the plane x + 2y + 2z = 5is7 = (1,2,2).
(c) Since d and 7 are the same direction, the line is parallel to the normal of the plane.
(d) Therefore the line is perpendicular to the plane.

(e) The angle between the line and the plane is 7.

Final Answer:

Answer: (D)

Go Back to Question 30
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Q31.

Q32.

Concept: For an ellipse centered at origin with major axis along the x-axis, ¢> = a> — b?, and the
foci are (#c, 0). The distance between foci is 2c.
Solution:

(a) Here a® = 36 and b? = 20.

(b) Hence ¢? = a®> — b> =36 - 20 = 16.
(c) Thusc =4.

(d) Foci are (—4,0) and (4, 0).

(e) Distance between foci = 2¢ = 8.

Final Answer:

Answer: (C)

Go Back to Question 31

Concept: A first-order linear differential equation % + Py = Q uses integrating factor el Pdx.

Multiplying by the integrating factor makes the left side a derivative.
Solution:

(a) Here P = 1, so integrating factor = el 1dx = ox,
(b) Multiply the equation by e*: e"% +e¥y = e>*,
(c) The left side is %(e"y).

(d) Therefore %(exy) = 2%,

(e) Integrate: e*y = % +C.

(f) Hencey = % + Ce™™.

(g) Usey(0)=0:0=1+C,s0C=-1

—X

(h) Therefore y = ex‘ze

X _ ,—X
Final Answer: ¢ 26
Answer: (A)
Go Back to Question 32
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Q33.

(@)
(b)
()
(d)
©)

Concept: For three numbers in arithmetic progression, write them as a — d, a, and a + d. Their
sum is 3a, so the middle term can often be obtained directly from the sum.
Solution:

Let the numbers be a — d, a, a + d.
Their sumis (a — d) +a + (a + d) = 3a.
Given sum = 24, so 3a = 24.

Therefore a = 8.

The middle term is 8. The product condition only determines the common difference and is

not needed for the middle term.

Final Answer:

Answer: (B)

Go Back to Question 33

Q34.

Concept: Stationary points occur where the first derivative is zero. After differentiating, solve the
resulting equation and count real solutions.

Solution:
@ f(x)=x*—4x>+1.
(b) Differentiate: f’(x) = 4x> — 8x = 4x(x* - 2).
(c) Set f’(x) =0: 4x(x* -2) = 0.
(d) Hencex =0 orx?=2.
(e) Therefore x = 0, \5, V2.
(f) There are three stationary points.

Final Answer:

Answer: (C)

Go Back to Question 34
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Q3s.

Concept: For perpendicular vectors, the square of the magnitude of their linear combination
follows the Pythagorean relation because the dot product term is zero.
Solution:

(a) Since @ and b are perpendicular unit vectors, |d| = |E| =1landd-b=0.
(b) Compute the square: |3a + 4l;|2 = (3a + 413) - (3a + 413).

(c) This equals 9]a|* + 24(a - l;) + 16|l;|2.

(d) Substituting values gives 9 + 0 + 16 = 25.

(e) Therefore |3d + 4b| = 5.

Final Answer:

Answer: (B)

Go Back to Question 35

Q36.

Concept: A matrix equation represents a system of simultaneous linear equations. Equate

corresponding entries after multiplication and solve.

X+Yy
X—Yy ‘

(b) Thereforex+ y=6andx —y = 2.

Solution:

(a) Multiplying gives AX =

(c) Add the equations: 2x = 8.
(d) Hence x = 4.

Final Answer:

Answer: (C)

Go Back to Question 36
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Q37.

Q38.

Concept: Variance measures squared deviation from the mean. If each observation is multiplied
by a constant k, then all deviations are multiplied by k, so variance is multiplied by k2.
Solution:

(a) Let original observations have variance o
(b) Multiplying every observation by 3 multiplies each deviation from the mean by 3.
(c) Squared deviations are therefore multiplied by 32 = 9.

(d) Hence the new variance is 90-2.

Final Answer: @

Answer: (C)

Go Back to Question 37

Concept: Use the identity 2 sinx cos x = sin2x. Since sin 2x ranges from —1 to 1, the expression
can be bounded directly.
Solution:

(@) 1+2sinxcosx =1 + sin2x.

(b) Since —1 <sin2x < 1,wehave 0 <1 +sin2x < 2.
(c) Therefore the minimum value is 0.

(d) This occurs when sin2x = —1.

Final Answer: @

Answer: (A)

Go Back to Question 38
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Q39.

Q40.

Concept: For the standard parabola x> = 4ay, the vertex is at the origin, the axis is the positive
y-axis, and the focus is (0, a).
Solution:

(a) Compare x> = 12y with x? = 4ay.
(b) Therefore 4a = 12, giving a = 3.
(c) Forx? = 4ay, focus is (0, a).

(d) Hence the focus is (0, 3).

Final Answer: | (0, 3)

Answer: (A)

Go Back to Question 39

Concept: The derivative of Inx is 1/x. Therefore the substitution # = Inx changes lnTxdx into

udu.

Solution:
(a) Letu =Inx.
(b) Then du = Lldx.

(c) Whenx=1,u=0;whenx =¢e,u =1.

(d) The integral becomes /01 udu.

© [ udu= [“72]; =1

1
Final Answer:

Answer: (A)

Go Back to Question 40
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Q41.

Q42.

Concept: The point-slope form of a line is y — y; = m(x — x1). Substitute the given point and
slope, then rearrange into general form.
Solution:

(a) Given point (1, —2) and slope m = —3.
(b) Point-slope form: y — (=2) = =3(x — 1).
(c) Thusy+2=-3x+3.

(d) Rearranging gives3x +y —1=0.

(e) Hence option (A) is correct.

Final Answer: [3x+y—-1=0
Answer: (A)

Go Back to Question 41

Concept: The derivative gives the slope of the tangent to a curve. The normal is perpendicular to
the tangent, so its slope is the negative reciprocal of the tangent slope.

Solution:
(a) Fory= x2, derivative is Z—)yc = 2x.
(b) Atx =1, tangent slope = 2.
(c) The slope of a line perpendicular to slope 2 is —%.

(d) Therefore the normal slope is —%.

1
Final Answer: )
Answer: (D)
Go Back to Question 42
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Q43.

Q44.

Concept: The scalar triple product [a b ] equals the determinant formed by the components of
the three vectors. It represents the signed volume of the parallelepiped.

Solution:

(a) Components are @ = (1,1,0), b = (0,1,1), and & = (1,0, 1).

1 10
(b) Compute determinant: [ab 7] =|0 1 1.
1 0 1

(¢) Expand along firstrow: = 1(1-1-1-0)-1(0-1-1-1) +0.
d =1-(-1)=2.

Final Answer:

Answer: (C)

Go Back to Question 43

Concept: If a number is a root of an equation, substituting it into the polynomial gives zero.
Complex arithmetic must be handled carefully, especially i = —1.

Solution:
(a) Substitute x = 1 + i into x> —2x + ¢ = 0.
(b) Compute (1 +i)> =1+ 2i +i% = 2i.
(c) Thenx?>-2x+c¢=2i-2(1 +i) +c.
d =2i-2-2i+c=c-2.
(e) Forroot,c—2=0,s0c =2.

Final Answer:

Answer: (B)

Go Back to Question 44
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Q45.

Q46.

Concept: The order of a differential equation is the order of the highest derivative present. The
degree is the power of the highest order derivative after the equation is polynomial in derivatives.
Solution:

dzy

(a) The highest derivative present is Z—.

(b) Therefore the order is 2.

(c) The equation is already polynomial in derivatives.

(d) The highest order derivative % is raised to power 3.

(e) Therefore the degree is 3.

Final Answer:
Answer: (A)

Go Back to Question 45

Concept: For exponential integrals, f eMdx = %e‘”‘ + C when a # 0. This is because

differentiating e“* gives an extra factor a.
Solution:

(a) Here the exponent is 2x, so a = 2.
(b) Apply the formula: f e**dx = %ez" +C.

(c) Verification: derivative of %ezx is % - De2* = o2

1
Final Answer: Eez" +C

Answer: (B)

Go Back to Question 46
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Q47.

Q48.

Concept: If the eigenvalues of A are A; and A5, then the eigenvalues of A? are /l% and /l%. The
trace equals the sum of eigenvalues.
Solution:

(a) Eigenvalues of A are 4 and —1.
(b) Therefore eigenvalues of A% are 4% = 16 and (-1)? = 1.
(c) Trace of A is the sum of these eigenvalues.

(d) Hencetr(4?) =16+ 1=17.

Final Answer:
Answer: (C)

Go Back to Question 47

In(1+u) sinv
u

v

Concept: Use standard limits lim,, g =1 and lim, _,q = 1. Convert the expression

into these forms by multiplying and dividing by suitable quantities.
Solution:
In(1+4x) In(l+4x) 4x 2x

Writ il .
(@) Write —= =~ 4x 2% sin2x

(b) Asx — 0,4x —» Oand 2x — 0.
(c) The first factor tends to 1.

(d) The middle factor equals 2.

(e) The last factor tends to 1.

(f) Therefore the limitis 1-2-1=2.

Final Answer:

Answer: (B)

Go Back to Question 48
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Q49.

Q50.

Concept: Complete the square to convert a circle equation into standard form (x—h)%+(y—k)* = r2.

The radius is the square root of the right-hand side.
Solution:

(a) Start with x> + y?> +4x — 6y +9 = 0.

(b) Group terms: (x* +4x) + (y> —6y) +9 = 0.

(c) Complete squares: x> + 4x = (x +2)> —4 and y*> — 6y = (y —3)> - 0.
(d) Substitute: (x +2)2 -4+ (y-3)2-9+9=0.

(e) Thus (x +2)2+ (y -3)> = 4.

(f) Radius = V4 = 2.

Final Answer:

Answer: (B)

Go Back to Question 49

Concept: A differentiable function is increasing where its derivative is positive. Therefore solve
the inequality f’(x) > 0.
Solution:

(a) Given f’(x) = 3x> — 12x + 9.

(b) Factor: f'(x) =3(x> —4x +3) =3(x - 1)(x - 3).

(¢) Since 3 > 0, the sign depends on (x — 1)(x — 3).

(d) This product is positive when both factors are positive or both are negative.
(e) Therefore f'(x) > 0forx >3 orx < 1.

(f) Hence f is increasing on (—co, 1) U (3, c0).

Final Answer:
Answer: (C)

Go Back to Question 50
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Q| Ans | Q |Ans | Q | Ans | Q | Ans | Q | Ans
1 B 2 B 3 B 4 A 5 A
6 C 7 C 8 D 9 B |10 A
M| C |12 A |13 | B 14| A |15] B
16| B |17 C |18 B |19 A |20 B
21 C | 22| B |23 A |24 C |25| A
26/ B |27 B 28] C |29 A |30| D
31| C |32 A |33 B 34| C |3 | B
36| C |37] C |38 A |39 A |40 A
41| A |42 | D |43 C |44 | B |45 A
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