CUET Mathematics Test - Set 17

Chapter: Calculus - Applications of Derivatives (Intermediate)

seneral Instructions

1. Total Questions: 15

2. Duration: 60 Minutes

3. All questions are compulsory.

4. Each question carries 5 marks.

5. For each correct answer: +5 marks.

6. For each incorrect answer: -1 mark.

7. No negative marking for unanswered questions.

8. Use of calculator or electronic devices is strictly prohibited.

9. Choose the most appropriate answer from the given options.
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. A ladder 5 m long is leaning against a wall. The bottom of the ladder is pulled along

the ground, away from the wall, at the rate of 2 cm/s. How fast is its height on the wall
decreasing when the foot of the ladder is 4 m away from the wall?
(A) 8/3 cm/s
(B) 4/3 cm/s
(C) 2/3 cm/s
(D) 1 em/s

. The function f(x) = 102:,; is increasing in the interval:
(A) (0,1)

(B) (1,¢€)
(C) (e;00)
(D) (—o0,€)

. The angle of intersection of the curves y?> = x and 22 = y at (1,1) is:
(A) tan—1(3/4)
(B) tan—1(4/3)
(C) /2
(D) m/4

. The sum of two non-negative numbers is 20. If the product of the square of one and the
cube of the other is maximum, the numbers are:
(A) 10, 10
(B) 12, 8
(C) 8, 12
(D) 15,5

. The value of = for which the function f(z) = z(z — 2)? is maximum in its domain is:
(A) 2
(B) 2/3
(C)1
(D) 0

. The rate of change of the volume of a sphere with respect to its surface area when the
radius is 2 units is:

(A) 1

(B) 2

(C) 3

(D) 4

. The equation of the normal to the curve y = sinz at (0,0) is:

(A)z+y=0

B)z—y=0

(C)y=0

(D)xz=0

n+1

. If the subnormal to the curve zy” = a is constant, then n is:

(A)1
(B) 2
(C) -2
(D) -1

. For the curve y = 22 4 3z + 4, the tangent at the point P passes through the origin. The
coordinates of P are:
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10.

11.

12.

13.

14.

15.

(A) (2,14) and (—2,2)

(B) (2,14) and (1,8)

(C) (0,4)

(D) (2,14) only

The maximum value of f(z) = 10% for z > 0 is:
(A) e

(B) 1/e

(C) e?

(D) 1

The interval in which the function f(z) = sinz — cosz is decreasing for 0 < x < 27 is:
(A) (0,3m/4)
(B) (37/4,7m/4)
(C) (w/4,5m/4)
(D) (0,7)

The point on the curve y = x? — 4x + 3 where the tangent is parallel to the chord joining
and (4, 3) is:

(A) 5= (Volume of sphere)
(B) 5 (Volume of sphere)
(C) % (Volume of sphere)
(D) % (Volume of sphere)
If f(x) =x° + ax® + bz + ¢ has a local maximum at x = —1 and local minimum at x = 3,
then
(A) a=-3,b=-9
B)a=3,0=9
( Ja=-3,b=9
(D)a=3,b=-9

Water is dripping out from a conical funnel of semi-vertical angle /4 at the rate of 2 cu.
cm/sec. When the slant height of water is 4 cm, the rate of decrease of the slant height is:

(A) ¥2 cm/s

47r
B 4\[cm/s.
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Solutions

10.
11.

12.

13.

14.

15.

. Solution: 22 + y? = 25. Differentiating w.r.t. t: 2x(dx/dt) + 2y(dy/dt) = 0. Given = = 4,

then y = 3. 2(4)(2) + 2(3)(dy/dt) = 0 = 16 4 6(dy/dt) = 0 = dy/dt = —8/3. Correct
Option: (A)

. Solution: f'(z) = 82=1  For increasing, f'(z) > 0 = logz > 1 = = > e. Correct

(log z)?
Option: (C)

2

Solution: y?> =z = 2y’ =1 =m; =1/2. 22 =y =22 =3y = my = 2. tanf =

‘1.2% 11//22 | = |3/2] = 3/4. Correct Option: (A)

. Solution: x+y = 20. Maximize P = x2y3 = 22(20 — ). dP/dx = 22(20 — z)3 — 32%(20 —

r)? = 2(20 — x)2[40 — 22 — 3z] = 2(20 — 2)%(40 — 52). x = 8. Then y = 12. Correct
Option: (C)

. Solution: f'(z) = (z —2)?+2x(x —2) = (z — 2)(z — 2+ 22) = (v — 2)(3z — 2). Maxima

at © = 2/3. Correct Option: (B)

Solution: V = 37rr3 S = 4nr?. dV/dr = 4mr?, dS/dr = 87r. dV/dS = 47” =r/2. At
r=2,dV/dS = 1. Correct Option: (A)

Solution: dy/dx = cosz. At (0,0), slope of tangent m = 1. Slope of normal = —1.
Equation: y — 0= —1(z — 0) = 2 +y = 0. Correct Option: (A)

Solution: Length of subnormal is y(dy/dz). zy" = a"™! = y" + nzy" 1/ =0 =y =
—y/nx. Subnormal = —y?/nx. For this to be constant, y? oc z, which happens when
n = —2. Correct Option: (C)

Solution: Let P be (z1,y1). Tangent: y —y1 = (2z1 + 3)(z — 1). Since it passes through
(0,0): —y; = =222 — 3x1. Also 3 = 2% + 3z1 + 4. Solving gives 12 = 4 = x; = £2. Points
are (2,14) and (—2,2). Correct Option: (A)

Solution: f/(z) = 1_;# =0=x=¢e. f(e) =loge/e =1/e. Correct Option: (B)
Solution: f/(x) = cosx + sinz. For decreasing, f'(z) < 0= tanz < —1. In (0, 27), this

occurs in (3w/4,7r/4) and (7/2,3m/4) etc. The most suitable interval provided is 37 /4 to
7m/4. Correct Option: (B)

Solution: Slope of chord = (3—0)/(4—1)=1. f'(z) =2z —4. Set 2z —4=1=x =5/2.
y=(25/4) — 10+ 3 = —3/4. Correct Option: (B)

Solution: Volume of largest cone is 2% of the volume of the sphere (standard result from
optimization). Correct Option: (A)

Solution: f’(z) = 322 +2ax +b. Roots are —1 and 3. Sum of roots: —2a/3 =2 = a = —3.
Product of roots: b/3 = -3 = b= —9. Correct Option: (A)

. . w3 wl?
Solutlon' r=lsin(r/4) = 1/V2, h =1/V2. V = Lirr?h = ﬁ dV/dt = ﬁ(dl/dt).
2= (dl/dt) = di/dt = ¥2. Correct Option: (A)

SOLUTIONS

www.udgamwelfarefoundation.com

For Best Mathematics E-Books, Visit:
www.mathstudy.in

Purchase high-quality Mathematics e-books at www.mathstudy.in



MASTER MATH FASTER & SMARTER!

Your Ultimate Digital Math Companion for Every Exam & Every Dream

oy € CBSE *ICSE * ISC * JEE * SAT * CAT * CTET * CUET & More! y
Why Choose MathStudy.in? // &
Instant Access,
Anytime
@ Competitive Edge Gunkes S Case Study Based Learning "

G Latest Pattern E-Books ;:.I Complete Chapter PDFs
bly
| For Students__4 — Afforcane:
Special Features

¢+ **Board-Specific** — CBSE, ICSE, ISC, State Boards

+ **Exam-Focused** — JEE, SAT, CAT, CTET, CUET, NTSE
¢ **Grade-Wise** - Class 6 to 12

¢ **Bjlingual Options** — English & Hindi Medium Support
¢ **Printable & Shareable** - Use offline, anytime

How to Order:

Visit : https://www.mathstudy.in
Browse by Exam, Class, or Topic
Add to Cart & Checkout
Contact & Support:
“ Email: admin@mathstudy.in
“* WhatsApp Support Available : +91-+91 92118 65759

Ei:5E

. - Why Wait? Empower your learning journey, save time, and
L | achieve your dreams!

@ Explore & Start Learning Today:
https://www.mathstudy.in - Premium eBooks for success
https://www.udgamwelfarefoundation.com - Free PDFs, practice tests, & guida

MathStudy.in — Empowering Learners, Enabling Educators, Encouraging Excellence.
Digital Learning | Affordable Excellence | Trusted by Thousands

Purchase high-quality Mathematics e-books at www.mathstudy.in



