DPPs BOOKLET-1

VIJETA (01-02JPA) | MATHEMATICS

DPP No. #A31 (JEE-ADVANCED)

Special DPP's on "Method of Differentiation"

Total Marks : 61

Max. Time : 60 min.

Single choice Objective (no negative marking) Q. 1to 13 (3 marks, 3 min.) [39, 39]
Multiple choice objective (no negative marking) Q. 14 (4 marks, 3 min.) [04, 03]
Subjective Questions (ho negative marking) Q.15 to 20 (3 marks, 3 min.) [18, 18]
Ques.No.| 1|2 |3|4|5|6|7|8]|9]10|11|12|13|14|15|16|17|18|19|20 | Total
Mark
Obtained
1. If f(x) = V2x2 -1 and y = f(x2), then j—y atx = 1is equal to
X
(A) 2 B)1 (C)-2 (D) -1
2. If f(x) = logy (¢n x), then f’ (X) at x = e is equal to
(A) 1/e (B) e ©)1 (D) zero
_ 3 _ dy _ | _ dx P
3. Lety=x%—-8x+ 7 and x = f(t). If 3t =2andx=3att=0, then 3t att=0is given by
A1 (B) 19 (©) 2 (D) none of these
2 19
1+t 3 .2 dy)® d
4, Ifx:—,y:—+—,thenx—y .- is equal to
t2 22t dx dx
(A)O B)-1 ©)1 (D)2
d%y
5. If x = at2, y = 2at, then ) is equal to
X
1 1 1 1
A) - — B) — C)- = D)————
(A) 2 ()2at2 (@) 3 (D) . 5
6.m  Ifx\l+y +y Jl+x :O,thenj—y is equal to
X
1 1 1 1
(A) B)-—3 ©) — (D) ——
(1+x)? 1+ x)? (1+ NG ) (1+x)

8.

10

-} Let g is the inverse function of fand f’ (x) = m .Ifg(2) =a, theng’ (2) is equal to
1+x
a 1+ a? a'® 1+a®
(A) o) (B) 20 (©) 1o a2 (D) ¥
2 2 dy .
= If ax4 + 2 hxy + by4 = 0, then ™ is equal to
X
N ®) X o) - = (D) None of these
X y y
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2 4
9. If a 1+X—+X2 = ax + b, then the value of 'a' and 'b' are respectively
dx | 1+ x4+ x
(A)2and 1 (B)-2and 1 (C)2and -1 (D) None of these
10. Let ef(¥) = on x. If g(x) is the inverse function of f(x), then g’ (x) equals to:
(A) eX (B) eX + x () ex+¢* (D) eX * Inx

1. 1fxMyN=(x+y)M*N then :_y is -
X

X+
A Y
Xy

(B) xy © 2 o) L
y X

12. If 8 f(x) + 6 f[%j =x +5and y = x2 f(x), then :_y atx = -1 is equal to
X

1 1

A) 0 B) — C)- — D) None of these
(A) (B) i © i (D)

_ -1 dy o .

13. If y = sec(tan™+x), then pes atx=1is equal to:
X

(A) = (B) = €1 (D) \2

J2 2

14.m 1f2X+2¥Y=2X*+Y then j_y is equal to
X

2y 1 2% (1-2Y
A) - (B) z ©1-2¥ (D) M
2 1-2 2y (2X _ 1)
15. Differentiate the following functions with respect to x .
0 x23 176~ 2 4+ 7tanx (i)  x2. /nx eX (iif) #n tan (% + g}
X
(iv) SIN X g < (v) tan {tan‘1 \ /—1_008)( J ,0<x<nm
X sin X+ Cos X 1+cosx
16. Differentiate the given functions w.r.t.x
(i) (fn x)COS X (ii) e I (iii) y = (x fn x)N MX
17. ff(x)=2¢n (x-2) - x2 + 4x + 1, then find the solution set of the inequality f " (x) > 0.
18.x  Find &Y it
dx
. 1 2t .
() X=a cost+§ (ntan 3 andy=asint.

(i) x = sint yJcos2t and y = cost /cos2t
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19. Find g_y , when x and y are connected by the following relations
X
(i) ax2 + 2hxy + by2 +2gx + 2fy + ¢ = 0 (ii) xy +xe Y +y.eX=x2
20.= Find S—y in each of the following cases:
X
: 2+3x " : 1-x?
i = tan—1 +tan1222 (0<x<1 i =sin -1 , (O<xx<1
My T rral ) )y [sz ( )
iy  y=sin-1 f“TX L (—l<x<1)
DPP No. # A32 (JEE-ADVANCED)
Special DPP's on "Method of Differentiation"
Total Marks : 64 Max. Time : 60 min.
Single choice Objective (no negative marking) Q.1to 8 (3 marks, 3 min.) [24, 24]
Multiple choice objective (no negative marking) Q. 9 to 12 (4 marks, 3 min.) [16, 12]
Subjective Questions (no negative marking) Q.13 to 20 (3 marks, 3 min.) [24, 24]

Ques.No.| 1|2 |3|4|5|6]|7|8]|]9]10|11|12|13|14|15|16|17|18|19 |20 | Total

Mark
obtained

1.2

4.2

Let f(x) be a polynomial in x. Then the second derivative of f(eX) w.r.t. x is

(A) T (eX). eX+ ' (eX) (B) f " (€X). e2X + f' (eX). e2X
(C) f " (eX) e2X (D) £ (eX). e2X + f ' (eX). eX
f g h
If f(x), g(x), h(x) are polynomials in x of degree 2and F(x) = | f' g h' |, then F'(x) is equal to
fﬂ gﬂ h”
(A1 (B)O ©€)-1 (D) f(x) . g(x) - h(x)
_ _ _ 5 d?y | [ d?x
Statement -1 Letf: [0, ) — [0, o) be a function defined by y = f(x) = x4, then d_2 d_2 =1
X y

2 2 3
Statement - 2 d—)z' :—d—); 0 [ﬂJ
dx dy ax

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation for
STATEMENT-1

(©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false

Let y be an implicit function of x defined by x2X — 2xX coty — 1 = 0. Then y'(1) equals
A1 (B) log 2 (C)—log 2 (D)-1

Let f: (-1, 1) > R be a differentiable function with f(0) = — 1 and f'(0) = 1. Let g(x) = [f(2f(x) + 2)]2.
Then g'(0).
(A) -4 (B) 0 € -2 (D) 4
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2
6.: d_X =
dy?
-1 -1 -3 -2 -3
d? d? d d’y | (d d?y | (d
() | <2 ®-<2 ] o2 ©)- | % ||
dx dx dx dx dx dx dx
- (sin—1 x)2 —1 )2 o) d%  dy.
7.2 If y = (sin™+ x)¢ + (cos™* x)4, then (1 — x4) — —x—= is equal to
dx?  dx
(A) 4 (B)3 ©)1 (D)0
2 oren : d\([.s dy) .
8.2 If y= = P(x) is a polynomial of degree 3, then 2 ™ y d_2 is equal to
X
AP"X)+P' (X B)YP" (X).P" (x) CYPX.P" (X (D) a constant
. . .. C 1 t 1 1 .
9. The differential coefficient of sin W.I.t. COS™t —— is
J1+ t2 JL+t2
A1Vt>0 B)-1 Vvt<O C)1VvteR (D) none of these

105 Iff; ()= e" * @ foralin e Nandf, (x) = x, then di {fn ()} is equal to
X

(A) fn (). % {fn -1 )} (B) fn (). fh_1 ()
C)fn (¥). T -1 (). fo (x). f1 () (D) none of these

cos(x+x2) sin(x+x2) —cos(x+x2)

11. If f(x) = sin(x—xz) cos(x—xz) sin(x—xz) , then
sin 2x 0 sin 2x?
(A) f(-2) = 0 B)f'(~1/2) = 0 ©) f' (-1)=-2 D) f" (0) = 4

12.x= If fis twice differentiable such that f'(x) = —f(x) and f'(x) = g(x). If h(x) is a twice differentiable function
such that h'(x) = (f(x))2 + (g(x))2 . If h(0) = 2, h(1) = 4, then the equation y = h(x) represents

(A) a curve of degree 2 (B) a curve passing through the origin
(C) a straight line with slope 2 (D) a straight line with y intercept equal to 2.
13, Ify= X . then find 3
a+ . dx
b+
F- 0
_ N
14. It is known for x = 1 that 1 + x + x2 +...+x"—1 = 11 X , hence find the sum of the series S =1 + 2x +
—X
3x2 ..+ (n+1)x".
2
15. Ify=a" , then prove that dy _ y“loge y

dx x(1-ylog,x log,y)

® Reg & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Resonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO.-4
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029 -



mailto:contact@resonance.ac.in

DPPs BOOKLET-1

16.= Differentiate

(i) tan 1[11+22Xj Wt \1+ 4x2
X

(ii) tan—1

ES
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with respect to tan—l(x)

. d?y _(dyY
17.a (i) IfeY (x+1)=1,showthat — =| =] .
dx dx
.. _ 1 2 dzy — dy
(ii) If y =sin (2 sin™* x), show that (1 —x¢) —5 =x —=—4y.
dx dx
— A -kt d’y dy . 2.- 2524 k2
18.=a Ify=Ae cos (p t + c), then prove that F +2k ' + n4y =0, where n% = p% + k4.
@y -y (=07 + (y-1?)
19. If eX *Y = xy, then show that — = 5 3 )
dx X (y-1)
_ 1,1 d?y dy _
20. Ify=x¢(n((@ax)™ +a~"), prove that x (x +1) — +Xx —= =y-1.
dx dx
DPP No. #A33 (JEE-ADVANCED)
Special DPP's on "Method of Differentiation"
Total Marks : 63 Max. Time : 60 min.
Single choice Objective (no negative marking) Q.1 to 10 (3 marks, 3 min.) [30, 30]
Multiple choice objective (no negative marking) Q.11 to 13 (4 marks, 3 min.) [12, 09]
Subjective Questions (no negative marking) Q. 14 to 20 (3 marks, 3 min.) [21, 21]
Ques.No.|1 |2 |34 |5|6|7|8|9|10(11|12(13|14|15(16|17 (18|19 (20| Total
Mark
obtained
1= Ify= sin*l(xall— X + &afl—xz) and oy o = + p, then p is equal to
dx  2/x(1-x)
(A)0 ®) —= © sintJx ) =
1-x 1-x?
n
2. Ifu=ax+b, then — (f(ax + b)) is equal to
X
n dn dn dn
A f(u B) a f(u Cc)an f(u D) ah f(u
(A) OIun(()) (B) du"(()) (©) Olun(()) (D) OIXn(())
2
3.a Ify=x+eX, then — isequal to
dy
e* e* 1
(A) e (B) - - ©) - . (D) .
(1+¢%) (1+e) (1+e7)
4. If y is a function of x and /n (x +y) — 2xy = 0, then the value of y'(0) is equal to
(A1 (B)-1 (€)2 (D)0
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5.2 Let S denote the set of all polynomials P(x) of degree < 2 such that P(1) = 1, P(0) = 0 and
P'(x) >0V x € [0, 1], then
(A)S=¢ (B)S={1-a)x2+ax;0<a<?2}
(C)S={l-a)x2+ax;0<a<1} (D)S={(1l-a)x2+ax;0<a<w}

6.2 If x cos y +y cos x = & then the value of y"’ (0) is equal to
(A)m (B)-= ©)1 (D)0

2 2
7.m  Iff(x) = — f(x) and g(x) = f'(x) and F(x) = (f Gj] + (g en and given that F(5) = 5, then F(10) is

equal to
(A) 5 (B) 10 (©o (D) 15

8.= Let g(x) = log f(x), where f(X) is a twice differentiable positive function on (0, o) such that

f(x + 1) = x f(x). Then, g” (N+£j -qg” [%j isequalto,forN=1,2,3, .......

2
(A) -4 1+1+i+....+;2 (B) 4 1+1+i+....+;2
9 25 (2N-1) 9 25 (2N-1)
(C)-4 1+£+i+....+;2 (D) 4 1+£+i+....+;2
9 25 (2N+1) 9 25 (2N+1)
9. The area of the closed figure bounded by y = x, y = —x and the tangent to the curve y = afxz -5 atthe
point (3, 2) is
15 35
(A)5 (B) — (C) 10 (D) —
2 2
10.2a Ifforx e [0, %j , the derivative of tan! [16)(;/::_3 J is \/; g(x), then g(x) equals :
9 SX\/; 3x 3
A B C D
*) 1+9x° ®) 1-9x° © 1-9x° ©) 1+9x°

11. Ifx? + y?> = etwhere t = sin—1 [LJ theng—y is equal to

N L
X— X+ - X X —
>~ 8) >~ © L= (D) o~
X+Yy X-y Yy + X 2X+y

12.w Let f(x) = x sin nx, x > 0. Then for all natural numbers n, f' (x) vanishes at
. o . 1 . o _ 1
(A) a unigue point in the interval (n, n+ EJ (B) a unique point in the interval (n +E,n +1j

(C) a unique point in the interval (n, n +1) (D) two points in the interval (n, n +1)

® Reg & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Resonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO.-6
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029 a



mailto:contact@resonance.ac.in

DPPs BOOKLET-1 VIJETA (01-02JPA) | MATHEMATICS

13.

14.

15.2=

16.

17.

18. =

19.:

20.

The functions u = eX sin x; v = eX cos x satisfy the equation

du dv _ 5, 5 d’u
V— U — = Ué%+vVv B) — =2v
) dx X ()dx2
d?v du dv
C) — =-2u D) — + — =2v
()dx2 ()dx dx
dp,

If Py, is the sum of a GP upto n terms. Show that (1 —r)

If cosi. cosi. cosi.... o = ﬂ, then find the value of ise025+ i sec2 X4 i
2 22 22 2 4

23 X 22 26

d?y dy
d

- X .
Show that the substitution z = /n (tanE] changes the equation d_2 + cot X + 4y cosec?x = 0 to
X

(d2y/dz2) + 4y = 0.

If F(x) =f(x). g(x) and f '(x). g '(X) = c, prove that " = f—+g—+2 and L = f—+g—
F f g fg F f g

2 '
ity ax bx c y1(a+b+c)

= + + +1, then prove that — = —
(x-a)(x-b)(x-c) (x—-b)(x-c) x-c y xla-x b-x c-x

2
If x = sec 6 — cos § and y = sec" 6 — cos" 0, then show that (x2 +4)[%j =n?(y? +4)
X

y 2 2
If (a+ bx) eX =x, then prove that x3 d—z = [xﬂ—yJ
dx dx

/\
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ANSWER KEY
DPP No. #A32
DPP No. # A31
15. () Ttz 7 sec?x ab + 2ay
3X3 1 n+2 2 n+1 1
(ii) eXx 2/ x+1+Xx/nXx) (n+Dx —(nJ; W
1-x)
(iii) sec x
. X2 . 1 y
i — (i =
W (x sin x + cos x)? O 2% |1+ 4X2 W
1 2 X
(V) —secs—
2 2 DPP No. #A33

COSX_ gin xfn([nx))

i COS X
16. () (/n x) [ N

(i) XX (1 + /n x) — /n2 . 25INX _ cos x

(iii) (x ¢n x)M M X,

1 {1+ n ({nXx) [1 + —
X l
17. (2, 3]
18. 0) tant (i) — tan 3t
19. () _ax+hy+g
hx + by + f
. 2x-y—-e”¥ —¢e*
(il y = y
x-xe” +e
20. (i) dy _ %
dx  (1+25x°)
- dy 2
ii — ==
® dx 1+ x2
(iii) !

21— %2

n x

=)

cosec? x — (1/x2)
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