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The Making of a Scientist

इस अध्याय के सभी महत्वपरू्ण� प्रश्न — उत्तर सहि'त। पहले खुद हल करने की कोशि1श करो, फि5र उत्तर मि7लाओ।

  अभ्यास प्रश्न-उत्तर (हर टॉपि+क से)

» Early Life and Childhood Curiosity
प्रश्न 1 (आसान). What things did Richard Ebright collect as a child?
उत्तर — He collected butterflies, rocks, fossils, and coins.

प्रश्न 2 (आसान). Who was Richard Ebright's main companion before he started school?
उत्तर — His mother was his only companion.

प्रश्न 3 (मध्यम). How did Ebright's mother help him develop his scientific curiosity?
उत्तर — She took him on trips, bought him scientific equipment (telescopes, microscopes), and spent
evenings helping him learn.

प्रश्न 4 (कठिHन). Why do you think it was important for Ebright to have a hobby like collecting things,
especially as an only child?
उत्तर — As an only child, collecting things provided him with an engaging activity, fostered observation
skills, and gave an outlet for his natural curiosity, filling the void of not having playmates.

» The Turning Point: 'The Travels of Monarch X'
प्रश्न 5 (आसान). What was the name of the book that changed Ebright’s life?
उत्तर — 'The Travels of Monarch X'

प्रश्न 6 (आसान). What topic did 'The Travels of Monarch X' explain?
उत्तर — How monarch butterflies migrate to Central America.

प्रश्न 7 (मध्यम). How did the book 'The Travels of Monarch X' influence Ebright’s interest in science?
उत्तर — The book introduced Ebright to the scientific aspect of butterfly migration, sparking his serious
interest beyond just collecting, and connected him to Dr. Urquhart's research.

प्रश्न 8 (कठिHन). Discuss the significance of the book 'The Travels of Monarch X' as a turning point in
Richard Ebright's journey to becoming a scientist.
उत्तर — The book 'The Travels of Monarch X' served as a pivotal turning point for Ebright. It shifted his
interest from mere butterfly collecting to understanding the scientific principles behind their migration.
The invitation in the book to tag butterflies for Dr. Frederick A. Urquhart's research provided him with a
direct opportunity to engage in real scientific study, laying the foundation for his future scientific
endeavors and discoveries.

» Early Experiments and Learning from Failure
प्रश्न 9 (आसान). What was Ebright's first project in the county science fair?
उत्तर — Slides of frog tissues.
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प्रश्न 10 (आसान). What did Ebright learn from losing his first science fair?
उत्तर — He learned the importance of 'real experiments' instead of just making neat displays.

प्रश्न 11 (मध्यम). How did Ebright's approach change for his 8th-grade project compared to his
7th-grade project?
उत्तर — In 8th grade, he designed an actual experiment to find the cause of a viral disease in
caterpillars, even though he didn't get clear results, showing a shift from 'display' to 'experimentation'.

प्रश्न 12 (कठिHन). Explain the 'viceroy butterflies copy monarchs' theory that Ebright tested in 9th
grade.
उत्तर — The theory states that viceroy butterflies look like monarch butterflies because monarchs taste
bad to birds. By mimicking monarchs, viceroys (which taste good) are less likely to be eaten by birds.
Ebright experimented to see if birds would indeed avoid eating monarchs.

» Monarch Disease and Viceroy Mimicry Projects
प्रश्न 13 (आसान). What was Ebright's 8th-grade project about?
उत्तर — It was about finding the cause of a viral disease that kills monarch caterpillars.

प्रश्न 14 (आसान). Did Ebright get 'real results' in his 8th-grade project?
उत्तर — No, he didn't get any real results.

प्रश्न 15 (मध्यम). Why, according to the theory, do Viceroy butterflies mimic Monarchs?
उत्तर — Viceroys mimic Monarchs because Monarchs taste bad to birds, but Viceroys taste good. So, by
looking like Monarchs, Viceroys avoid being eaten.

प्रश्न 16 (कठिHन). What was the significance of Ebright winning despite not getting 'real results' in his
8th-grade project?
उत्तर — It showed that the scientific method and honest effort are important, even if the desired outcome
isn't immediately achieved. It highlights the value of the process over just the result.

» Discovery of the Gold Spots' Purpose and Hormone
प्रश्न 17 (आसान). What did everyone assume about the gold spots on the monarch pupa?
उत्तर — Everyone assumed the spots were just ornamental, meaning for decoration.

प्रश्न 18 (आसान). Who did not believe this common assumption?
उत्तर — Dr. Urquhart, Ebright's professor, did not believe it.

प्रश्न 19 (मध्यम). What did Ebright and another student discover about the gold spots?
उत्तर — They discovered that the gold spots were producing a hormone necessary for the butterfly’s full
development.

प्रश्न 20 (कठिHन). How did Ebright further prove the importance of this hormone in his senior year?
उत्तर — In his senior year, he grew cells from a monarch’s wing in a culture and showed that they would
develop into normal butterfly wing scales only if fed the hormone from the gold spots.

» Theory of Cell Life and DNA
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प्रश्न 21 (आसान). What inspired Ebright to develop his theory about cell life?
उत्तर — Looking at X-ray photos of the chemical structure of an insect hormone.

प्रश्न 22 (आसान). What does Ebright's theory say about DNA?
उत्तर — That DNA is the 'blueprint for life'.

प्रश्न 23 (मध्यम). In simple terms, what does 'DNA is the blueprint for life' mean?
उत्तर — It means DNA contains all the instructions that determine how a cell will look, behave, and what
its function will be, much like an architectural plan for a building.

प्रश्न 24 (कठिHन). How might Ebright's theory contribute to solving real-world medical problems?
उत्तर — If proven correct, it could lead to a deeper understanding of life processes, potentially helping in
preventing or curing diseases like certain types of cancer by understanding how cells go wrong.

» Qualities of a Scientist
प्रश्न 25 (आसान). Richard Ebright की सबसे पहली खासिdयत क्या थी?
उत्तर — एक तजे़ दिlमाग (first-rate mind).

प्रश्न 26 (आसान). क्या Richard Ebright सिdर्फj  वि�ज्ञान में रुचिo रखत ेथे?
उत्तर — नहीं, वे डिqबेट्स और कैनोइंग जसेै अन्य गतिyवि{धि}यों में भी रुचि� रखत ेथे।

प्रश्न 27 (मध्यम). वैज्ञानिsक बनने के लिuए सिdर्फj  'जीतने की इच्छा' काफी है? Richard Ebright ने इसमें क्या जोड़ा?
उत्तर — नहीं, सि�र्फ�  'जीतने की इच्छा' काफी नहीं है। Ebright ने 'सही कारणों से जीतने की इच्छा' जोड़ी, यानी उनका मकसद
वि{ज्ञान की भलाई करना था, न कि� सि�र्फ�  खदु का नाम बनाना।

प्रश्न 28 (कठिHन). आप Richard Ebright के कौन से गुण को सबसे महत्वपूर्णj मानत ेहैं और क्यों?
उत्तर — गहरी जि�ज्ञासा सबसे महत्वपूर्ण� है क्योंकि� यही उन्हें लगातार सवाल पछूने, रि�सर्च� करने और नई खोजें करने के लि�ए
पे्ररि�त करती थी। बि�ना जि�ज्ञासा के, तजे़ दिlमाग और जीतने की इच्छा भी शायद उतनी फलदायी नहीं होती।

  हल कि�ए हुए उदाहरण (step-by-step)

उदाहरण 1. Describe Richard Ebright's early interests and how his mother supported him.
   › Identify Richard's initial interests: He collected butterflies, rocks, fossils, and coins.
   › Note his other hobbies: He was also an eager astronomer, often stargazing.
   › Explain his mother's role: She encouraged his learning, took him on trips, and bought him scientific
equipment like telescopes and microscopes.
   › Highlight their routine: They spent almost every evening learning together at the dining table.
उत्तर — Richard Ebright's early interests included collecting butterflies, rocks, fossils, and coins, and
he was also an enthusiastic astronomer. His mother played a crucial role by actively encouraging
his curiosity, taking him on educational trips, and providing him with essential scientific tools,
fostering their shared learning time every evening.

उदाहरण 2. रि�चर्डj एब्राइट के जीवन में 'The Travels of Monarch X' कि�ताब का क्या महत्व था?
   › यह कि�ताब उसकी माँ ने उसे दी थी।
   › कि�ताब में मोनार्क�  तिyतलि�यों के सेंट्रल अमेरि�का तक माइगे्रशन के बारे में बताया गया था।
   › इसे पढ़कर रि�चर्ड� को तिyतलि�यों के साधारण संग्रह से हटकर उनके वैज्ञानि¦क अध्ययन में रुचि� जगी।
   › कि�ताब के अतं में डॉ. अर्क्वा{ª�र्ट� (Urquhart) के रि�सर्च� में मदद करने का नि¦मंत्रण था, जि�ससे रि�चर्ड� उनके साथ जडु़ा।
   › यह कि�ताब उसके वैज्ञानि¦क सफर का 'टर्निं¦®ग पॉइंट' बन गई।
उत्तर — यह कि�ताब रि�चर्डj एब्राइट के लिuए वि�ज्ञान की दनुिsया का प्रवेश द्वार बनी, जि�सने उसे ति�तलिuयों के वैज्ञानिsक
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अध्ययन और डॉ. अर्क्वा��jर्टj के शोध से जोड़ा, और उसके अंदर एक सच्चा वजै्ञानिsक बनने की नींव रखी।

उदाहरण 3. Imagine you are Richard Ebright in 7th grade, and your frog tissue display lost. What
steps would you take for your next science fair project to ensure it's a 'real experiment'?
   › Step 1: Reflect on the loss. Realize that simply showing something is not enough; true science
involves testing a hypothesis.
   › Step 2: Identify a specific problem or question related to a topic I already know well (like
butterflies, as Ebright did). For instance, 'Do certain plants attract more butterflies than others?'
   › Step 3: Formulate a clear hypothesis. Example: 'Butterflies prefer Marigold flowers over Roses for
nectar.'
   › Step 4: Design an experiment to test the hypothesis. This would involve planting both types of
flowers and observing and recording which flowers butterflies visit more often over a set period.
   › Step 5: Collect data systematically, analyze it, and draw conclusions based on the evidence, even
if the hypothesis isn't proven.
उत्तर — For the next science fair, I would move beyond a mere display. I would choose a specific,
testable question related to butterflies, form a hypothesis (e.g., 'butterflies prefer certain flowers'),
design an experiment to collect data (e.g., observing butterfly visits to different flowers), and then
analyze the results to form a scientific conclusion.

उदाहरण 4. Explain the core idea behind Ebright's Viceroy Mimicry Project.
   › Step 1: Identify the main subject of the project - Viceroy butterflies.
   › Step 2: Recall what the 'theory' was about - Viceroys copying Monarchs.
   › Step 3: State the reason given for this mimicry - Monarchs don't taste good to birds, while
Viceroys do.
   › Step 4: Conclude that Viceroys mimic Monarchs to avoid being eaten by birds.
उत्तर — Ebright के Viceroy Mimicry Project का मखु्य वि�चार यह था कि� Viceroy ति�तलिuयाँ Monarch ति�तलिuयों
की नकल करती हैं। ऐसा इसलिuए होता है क्योंकि� Monarch ति�तलिuयाँ पक्षि¡यों को खाने में अच्छी नहीं लगतीं, जबकि�
Viceroy तितलियाँ अच्छी लगती हंै। इसलिए, Viceroy तितलियाँ Monarch जैसी दिखकर पक्षियों से अपनी जान
बचाती हैं।

उदाहरण 5. Richard Ebright ने Monarch प्यपूा के सनुहरे धब्बों की क्या खास बात खोजी और यह क्यों महत्वपूर्णj था?
   › सबसे पहले, Ebright ने 'सोचा' कि� ये धब्बे सि�र्फ�  सजावट के लि�ए नहीं हो सकत,े इनमें कोई वैज्ञानि¦क कारण छि¶पा है।
   › दसूरा, उसने और उसके साथी छात्र ने एक उपकरण बनाया जि�ससे यह सि�द्ध हुआ कि� ये धब्बे सचमुच एक 'हार्मोºन'
उत्पन्न कर रहे थे।
   › तीसरा, इस हार्मोºन का क्या काम था? यह तिyतली के 'परू्ण� वि{कास' (full development) के लि�ए बहुत ज़रूरी था।
   › आखि½र में, Ebright ने आगे बढ़कर यह भी दिlखाया कि� अगर पंख की कोशि1काएं (wing cells) इस हार्मोºन के बि�ना
हों तो वे सामान्य तिyतली के पंखों में वि{कसि�त नहीं हो पाएंगी।
   › यह खोज इतनी महत्वपरू्ण� थी क्योंकि� इसने हमें तिyतलि�यों के वि{कास के एक महत्वपूर्ण� जवैि{क रहस्य को समझने में
मदद की।
उत्तर — Richard Ebright ने Monarch प्यपूा के सुनहरे धब्बों से एक 'हार्मो©न' की खोज की, जो ति�तली के पूर्णj वि�कास
के लिuए अत्यंत आवश्यक था। यह खोज महत्वपरू्णj थी क्योंकि� इसने जीव वि�ज्ञान के एक बड़ ेरहस्य को उजागर कि�या और
आगे चलकर DNA की समझ में भी मदद की।

invidya.in — मुफ़्त पढ़ाई • पषृ्ठ 4



Invidya इनवि�द्या — प्रश्न-उत्तर कक्षा 10 • English

उदाहरण 6. What is the primary role of DNA in cell life according to Ebright's theory?
   › Ebright observed X-ray photos of insect hormone's chemical structure.
   › This led him to connect it with broader biological puzzles.
   › He proposed that DNA is the 'blueprint for life'.
   › This means DNA contains all the instructions for how a cell will develop and function, controlling
heredity.
उत्तर — According to Ebright's theory, DNA acts as the 'blueprint for life', controlling heredity and
determining the form and function of every cell.

उदाहरण 7. Richard Ebright में वजै्ञानिsक बनने के लिuए कौन-कौन से मखु्य गुण थे?
   › सबसे पहले, Ebright का दिlमाग बहुत तजे़ था। वे चीजों को जल्दी समझ लेत ेथे।
   › दसूरा, उनमें हमेशा कुछ नया जानने की उत्सुकता (curiosity) थी। वे हर बात की तह तक जाना चाहत ेथे।
   › तीसरा, जीतने की उनकी इच्छा थी, लेकि�न सही कारणों से। मतलब, वे सि�र्फ�  नाम कमाने के लि�ए नहीं, बल्किÂ� वि{ज्ञान
को आगे बढ़ाने के लि�ए जीतना चाहत ेथे।
   › आखि½र में, उनके पास वि{ज्ञान के अलावा भी कई रुचि�याँ थीं, जैसे डिqबेटिÄगं और आउटडोर एक्टिÆÄवि{टीज, जो उनके
व्यक्तिÆyत्व को परूा करती थीं।
उत्तर — Richard Ebright में एक तजे दि®माग, गहरी जि�ज्ञासा, सही कारणों से जीतने की इच्छा और वि�ज्ञान के अलावा
अन्य रुचिoयाँ थीं।

  बोर्डj परीक्षा के लिuए ख़ास

• This part sets the foundation; questions often focus on the role of his mother and his early collecting
habits.
• यह प्रश्न अक्सर पूछा जाता है कि� रि�चर्ड� एब्राइट के जीवन में 'The Travels of Monarch X' कि�ताब का क्या रोल था,
इसे एक 'टर्निं¦®ग पॉइंट' के रूप में समझाकर लि�खें।
• यह हि'स्सा अक्सर 'Ebright's journey' या 'learning from failure' पर आधारि�त 'long answer type questions' में
आता है। याद रखें कि� उसकी हार ने उसे कैसे पे्ररि�त कि�या और उसने कैसे अपनी सोच बदली।
• Ebright के इन दोनों शुरुआती प्रोजेक्ट्स के 'aim' और 'outcome' को अच्छे से समझ लो, खासकर 'Viceroy Mimicry
Theory' को। यह अक्सर छोटे प्रश्नों में पूछा जाता है।
• यह प्रश्न 'Ebright की प्रमखु खोजें' या 'उसकी वैज्ञानि¦क यात्रा' के हि'स्से के रूप में बोर्ड� परीक्षा में आ सकता है। हार्मोºन
की खोज और उसके महत्व को ज़रूर याद रखना।
• यह सवाल बोर्ड� परीक्षा में आ सकता है कि� Ebright की DNA थ्योरी का क्या महत्व है या DNA को 'blueprint for life'
क्यों कहा जाता है। इसे अच्छे से समझना और लि�खना ज़रूरी है।
• यह प्रश्न अक्सर पछूा जाता है कि� Richard Ebright को एक सफल वैज्ञानि¦क बनाने वाले गुण क्या थे। इन तीनों मुख्य
गुणों को याद रखना बहुत ज़रूरी है।

  एक नज़र में रि�वीज़न

› Richard Ebright's early life: collected items, mother fostered curiosity.
› Book 'Monarch X' sparked Ebright's science interest, led to Dr. Urquhart's research.
› Ebright's early failures taught him 'real experimentation' and led to scientific progress.
› Ebright's 8th-grade: Monarch disease; 9th-grade: Viceroy mimicry.
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› Gold spots on monarch pupa produce a vital hormone for butterfly's development.
› DNA: blueprint for life, controls heredity and cell function.
› First-rate mind, curiosity, will to win (right reasons).
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